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INTRODUCTION

IRONPYTHON IS PROBABLY GOING TO BE ONE OF THE MOST INTERESTING and flexible languages
you've ever encountered. If you’ve never tried a dynamic language, you're really missing something.
Dynamic languages make it easy for you to try things on-the-fly, and IronPython is king when it comes
to melding the flexibility of both the Python programming language and the functionality of the NET
Framework. You get an amazing array of application development tools with few hindrances to sour
the experience. Professional IronPython provides you with a guided tour of this amazing language and
makes it possible for you to get started writing applications quickly.

The emphasis of IronPython is fast. You write less code and the code that you do write is easier to
understand, making development fast. In the past, using an interpreter meant sluggish application
performance, but IronPython is anything but sluggish. Applications you develop using IronPython
run quickly because they don’t include all of the cumbersome baggage that static languages such
as C# and Visual Basic.NET include. Professional IronPython helps you understand the benefits
of using IronPython and demonstrates techniques to obtain what you want with little fuss and
considerable speed.

One of the most amazing parts of IronPython is that it’s incredibly easy to add whatever you need to
it. IronPython is designed to provide extensive modularity so that you can create extensions to the
basic language as dictated by your development needs. Professional IronPython shows you how to
create extensions for IronPython that fill in all the gaps you might find.

Do you need multi-platform support for your project? Amazingly, [ronPython can provide multi-
platform development, despite what you might have heard online. Professional IronPython devotes
an entire chapter to the topic of getting your IronPython application onto other platforms such as
Linux and the Mac OS X.

Obviously, nothing is perfect. IronPython does have a few blemishes and you’ll want to know about
them. Professional IronPython doesn’t whitewash the problems and try to dress them up as features.
This book tackles the issues you’ll encounter head on and makes it a lot easier for you to overcome
them. For example, you’ll discover when you really do need to pair IronPython with a static language
to obtain the robust application performance and development environment that you need.

WHO THIS BOOK IS FOR

This book is for the professional developer. While it does include introduction sections, the pace of
the introductory material is quite fast and the novice developer will tend to become lost. The book
does include all of the beginning IronPython you need such as working with variables and using
loops, but this material consumes a relatively small portion of the book. The book assumes that you
also have knowledge of the .NET Framework after working with another language such as C# or
Visual Basic.NET. The examples do provide complete information on everything you need to include
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in the source code, so your knowledge of the .NET Framework doesn’t have to be extensive, but some
knowledge is helpful.

WHAT THIS BOOK COVERS

Professional IronPython begins with an act of discovery. You’ll learn how IronPython can help you

create better applications in less time and with fewer errors. To keep things balanced, you’ll also see
where IronPython falls a bit short. The point is to provide a balanced view of what I[ronPython can

do so you don’t start a project and experience nasty surprises. As part of this discovery process, you
install IronPython on your system and begin building applications with it. The first applications are
relatively simple and demonstrate the kinds of things every developer needs to know when starting a
new language, such as how to work with structures.

After the introductions are over, the book begins looking at some of the ways in which you can use
IronPython to build real applications. You’ll discover how to access both the Standard Library and
the .NET Framework from IronPython. You’ll use your new knowledge to create Windows Forms
applications, interact with COM objects, and work at the command line. In fact, you’ll even build
an ASP.NET application using IronPython.

Next comes some advanced IronPython topics. Everyone needs to know how to work with XML, so
that’s the first advanced topic you’ll tackle. The next advanced topic is the Dynamic Language Runtime
(DLR) and you learn what it can do for you. Interestingly enough, you could build your own language
using DLR, should you want to do so. The next few chapters discuss how to use IronPython with other
.NET languages. First you see how to access [ronPython from other languages, and then you discover
how to build extensions for IronPython using both C# and Visual Basic.NET.

The last two chapters of the book are possibly the most interesting for someone who has worked
with programming languages for a long time. Chapter 18 demonstrates how you can use IronPython
to improve your testing process for just about any language. Of course, IronPython works best with
.NET languages. Chapter19 discusses techniques for using IronPython on other platforms. The

idea of writing an application just once and executing it equally well on Windows, Linux, and the
Mac OS X is exciting.

HOW THIS BOOK IS STRUCTURED

xviii

This book is structured to discuss IronPython in a progressively complex manner. It doesn’t leave you
wondering where the basics are — the first few chapters provide a whirlwind tour of the IronPython
implementation of the Python language. However, by the end of the book you’ve discovered some very
advanced information indeed. For example, you’ll create an IronPython extension that directly accesses
the Win32 APIL. With this in mind, the following list provides you an overview of the book structure so
you can find what you want quickly.

> Part I: Introducing IronPython: This part of the book begins with an introduction to IronPython.
You begin by obtaining and installing the software, using the IronPython console, and then cre-
ating your first application. The discussion continues by examining the modules that come with
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IronPython and working with some basics such as the standard input, output, and error devices.
You also begin creating IronPython functions and performing other simple tasks.

> Part II: Using the IronPython Language: This part of the book provides a fast-paced tour of the
IronPython language. You begin with simple statements, work through loops, examine arrays
and collections, and then move on to structures and object. By the time you complete this part
of the book, a professional developer will have enough information to write intermediate-level
IronPython code.

> Part Ill: Working with IronPython: This part of the book begins the process of performing
some real work with IronPython. It begins by examining both the Standard Library and the
NET Framework. You discover that it isn’t always possible to directly access everything you
want, but you can access most items with relative ease. The chapters in this part of the book
provide lots of tips and techniques for overcoming difficulties with IronPython. The discussion
continues with chapters that examine specific application types: Windows Forms, COM inter-
actions, command line applications used for administrative tasks, and ASP.NET applications.
This part of the book ends with a complete discussion of debugging techniques — an essential
part of using any programming language.

> Part IV: Advanced IronPython Topics: This part of the book goes beyond basic applications
and moves into areas that are a little more exotic. The chapter on XML may not seem very
interesting at first, but when you see the ease with which IronPython manipulates XML,
you’ll really be impressed. The next topic is DLR, which is an exciting technology you can
use for all kinds of tasks. Chapter 15 shows how to access your IronPython code from static
languages such as C# and Visual Basic.NET. Chapters 16 and 17 show how to access C# and
Visual Basic.NET code from IronPython. These three chapters together help you understand
that IronPython isn’t an isolated language — you really can mix and match it with other lan-
guages as needed. Chapter 18 is possibly one of the most exciting chapters because it shows
how you can use IronPython to perform application testing. Finally, Chapter 19 describes
how you can use IronPython with Mono, a NET Framework alternative that makes it pos-
sible to use your IronPython applications on other platforms.

> Appendices: This book contains two appendices that contain important information. You
can probably skip them if you want, but the information is really helpful in bridging some
gaps in IronPython functionality. Appendix A describes the differences between IronPython
and CPython, both of which implement the Python language. Appendix B provides infor-
mation about using CPython extensions with IronPython. CPython and IronPython don’t
always work well together, but the information in these appendices can help you overcome
any potential problems.

WHAT YOU NEED TO USE THIS BOOK

Theoretically, all you need is a computer with Windows installed on it to work with IronPython.
The computer must have a copy of the NET Framework 3.5 or older installed on it that you can
download from http: //www.microsoft.com/NET/. Chapter 1 contains complete instructions for

XiX
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downloading and installing your copy of IronPython. You must also have a text editor — even
Notepad will do, but it won’t be very convenient to use.

If you want to get full use out of this book, however, you must have a copy of Visual Studio.NET
2008 or above. The book examples rely on Visual Studio.NET 2010. You won’t be able to work
with the examples later in the book unless you have a copy of Visual Studio. In addition, a number
of the techniques, such as debugging, require that you have a copy of Visual Studio.NET. Nothing
has been tested with the Visual Studio Express Edition products, and there’s no guarantee that any-
thing will work with this edition of the product.

CONVENTIONS

To help you get the most from the text and keep track of what’s happening, we’ve used some
conventions throughout the book. Typical examples follow:

Notes, tips, hints, tricks, and asides to the current discussion are offset and
placed in italics like this.

A warning tells you that something terrible will happen should a particular event
occur. For example, if you perform a task incorrectly, you might see data loss.

As for styles in the text:

>

>
>
>

\

XX

We highlight new terms and important words when we introduce them.
We show keyboard strokes like this: Ctrl+A.
We show filenames, URLs, and code within the text like so: persistence.properties.

We show text you should type directly like this: type Hello for regular text and type
MyFile.py for code and filenames.

We show text that you should replace with your own values like this: MyName for regular
text and Myvariable for code and filenames.

We present code in the following way:

We use a monofont type with no highlighting for most code examples.
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INTRODUCTION

SOURCE CODE

As you work through the examples in this book, you may choose either to type in all the code manu-
ally or to use the source code files that accompany the book. All of the source code used in this book is
available for download at http: / /www.wrox.com. Once at the site, simply locate the book’s title (either
by using the Search box or by using one of the title lists) and click the Download Code link on the
book’s detail page to obtain all the source code for the book.

Because many books have similar titles, you may find it easiest to search by
ISBN; this book’s ISBN is 978-0-470-54859-2.

Once you download the code, just decompress it with your favorite compression tool. Alternately,
you can go to the main Wrox code download page at http: //www.wrox.com/dynamic/books/
download.aspx to see the code available for this book and all other Wrox books.

ERRATA

We make every effort to ensure that there are no errors in the text or in the code. However, no one
is perfect, and mistakes do occur. If you find an error in one of our books, like a spelling mistake or
faulty piece of code, we would be very grateful for your feedback. By sending in errata you may save
another reader hours of frustration and at the same time you will be helping us provide even higher
quality information.

To find the errata page for this book, go to http: //www.wrox.com and locate the title using
the Search box or one of the title lists. Then, on the Book Search Results page, click the Errata
link. On this page you can view all errata that has been submitted for this book and posted by
Wrox editors.

A complete book list including links to each book’s errata is also available at
http://www.wrox.com/misc-pages/booklist.shtml.

If you don’t spot “your” error on the Errata page, click the Errata Form link and complete the
form to send us the error you have found. We’ll check the information and, if appropriate, post
a message to the book’s errata page and fix the problem in subsequent editions of the book.

XXi
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INTRODUCTION

P2P.WROX.COM

For author and peer discussion, join the P2P forums at p2p.wrox.com. The forums are a Web-based
system for you to post messages relating to Wrox books and related technologies and interact with other
readers and technology users. The forums offer a subscription feature to e-mail you topics of interest of
your choosing when new posts are made to the forums. Wrox authors, editors, other industry experts,
and your fellow readers are present on these forums.

At http://p2p.wrox.com you will find a number of different forums that will help you not only as
you read this book, but also as you develop your own applications. To join the forums, just follow
these steps:

1. Go to p2p.wrox.com and click the Register link.
2. Read the terms of use and click Agree.

3.  Complete the required information to join as well as any optional information you wish to
provide, and click Submit.

4. You will receive an e-mail with information describing how to verify your account and com-
plete the joining process.

You can read messages in the forums without joining P2P but in order to post
your own messages, You must join.

Once you join, you can post new messages and respond to messages other users post. You can read
messages at any time on the Web. If you would like to have new messages from a particular forum
e-mailed to you, click the Subscribe to this Forum icon by the forum name in the forum listing.

For more information about how to use the Wrox P2P, be sure to read the P2P FAQs for answers to
questions about how the forum software works as well as many common questions specific to P2P

and Wrox books. To read the FAQs, click the FAQ link on any P2P page.

XXii
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PART |
Introducing IronPython

» CHAPTER 1: Discovering IronPython

» CHAPTER 2: Understanding the IronPython Basics
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Discovering IronPython

WHAT’S IN THIS CHAPTER?

> Understanding why you want to add IronPython to your
developer toolbox

Obtaining and installing IronPython on your machine
Understanding some underlying basics of how IronPython works

Using IronPython at the console and within a window

Y Y VY Y

Designing and building a simple application

IronPython: It sounds like some kind of metal snake infesting your computer, but it

isn’t. [ronPython is the .NET version of the open source Python language (http: //www
.python.org/). Python is a dynamic language that can greatly enhance your programming
experience, help you create applications in less time, and make the applications you create
significantly more responsive to user needs. Of course, you’ve heard these promises before
from other languages. This chapter helps you understand how IronPython delivers on these
promises in specific situations. The smart developer soon learns that every language serves
specific needs and might not work well in others. So this chapter isn’t here to blow smoke at
you — once you complete it, you’ll understand the strengths and weaknesses of IronPython.

Of course, you’ll need to obtain a copy of IronPython before you can use it because Visual
Studio doesn’t include IronPython as part of the default installation. This chapter helps you
get IronPython installed on your system and tells you about some options you may want to
install as well.

Once you have IronPython installed, you’ll want to know a little about how it works. This
chapter won’t make you an IronPython guru who’s familiar with every nuance of the underlying
structural elements, but it will give you a good overview that will make the rest of the book a lot
easier to understand. You’ll put your new-found knowledge to the test by performing a few tasks
at the IronPython console and within the IronPython windowed environment.
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Finally, this chapter takes you through the process of creating a simple application. No, this isn’t
going to be the next great Windows application. It will be a little better than Hello World, but not
much. The idea is to get you started doing something useful with IronPython. Don’t worry; the
examples will become a lot more interesting as the book progresses.

AN OVERVIEW OF IRONPYTHON

It surprises many developers to discover that computer languages are for humans, not for computers.
A computer couldn’t care less about which language you use, because it’s all bits and bytes in the end
anyway. Consequently, when you decide to learn another computer language, it really does pay to
know what that language will do for you, the developer. Otherwise, there really isn’t a point in making
the effort.

One phrase you often hear when discussing Python (and by extension, IronPython) is “batteries
included.” Python has an immense standard library that addresses everything from working with
Z1P files to interacting with the file system. You’ll discover the details of working with the Standard
Library in Chapter 6. For now, it’s important to know that the Standard Library has a lot to offer
and you may very well be able to build many of your applications without ever thinking about the
NET Framework.

As previously mentioned, IronPython is a .NET version of the Python language. For a .NET developer,
using IronPython has the advantage of letting you create extensions using .NET (see Chapters 16 and
17 for details). In addition, you have full access to the .NET Framework (see Chapter 7 for details).
You can work with IronPython and other .NET languages that you already know, which means that
you can use the right tool for every job. However, IronPython has a few differences from the CPython
implementation that everyone else uses (see Appendix A for details), which means that you can occa-
sionally run into some odd compatibility problems when using [ronPython. As with most things in
life, advantages usually come with a few disadvantages.

@ You’ll see Python appear in many guises when you begin using it. The original
implementation of Python is CPython and that’s the implementation that most
developers target. In fact, you’ll often see IronPython compared and contrasted
with CPython throughout this book. It’s important to remember that all these
implementations attempt to achieve the same goal — full support of the Python
standard. In most cases, all you really need to worry about is the IronPython
implementation, unless you plan to use third-party libraries written for another
Python implementation. This book helps you understand the use of CPython
extensions in Appendix B.

There are some basic reasons that you want to use IronPython (or Python for that matter). The most
important reason is that IronPython is a dynamic language, which means that it performs many
tasks during run time, rather than compile time. Using a dynamic language means that your code
has advantages of static languages, such as Visual Basic, in that it can more easily adapt to changing
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environmental conditions. (You’ll discover many other dynamic language advantages as the chapter
progresses.) Unfortunately, you often pay for runtime flexibility with poorer performance — there’s
always a tradeoff between flexibility and performance.

Performance is a combination of three factors: speed, reliability, and security.
When an application has a performance hit, it means a decrease in any of these
three factors. When working with IronPython, there is a decrease in speed
because the interpreter must compile code at run time, rather than at compile
time. This speed decrease is partially offset by an improvement in reliability
because IronPython applications are so flexible.

Dynamic languages provide a number of benefits such as the ability to enter several statements
and execute them immediately to obtain feedback. Using a dynamic language also provides easier
refactoring and code modification because you don’t have to change static definitions throughout
your code. It’s even possible to call functions you haven’t implemented yet and add an implementa-
tion later in the code when it’s needed. Don’t get the idea that dynamic languages are new. In fact,
dynamic languages have been around for a very long time. Examples of other dynamic languages
include the following:

>  LISP (List Processing)
Smalltalk

JavaScript

PHP

Ruby

ColdFusion

Lua

Cobra

Y Y Y VY Y VY VY

Groovy

Developers also assign a number of advantages specifically to the Python language (and IronPython’s
implementation of it). Whether these features truly are advantages to you depends on your perspective
and experience. Many people do agree that Python provides these features:

Support for the Windows, Linux/Unix, and Mac OS X platforms
Managed support using both Java and .NET

> Considerable object-oriented programming (OOP) functionality that is easy to understand
and use

> The capability to look within the code — .NET developers will know this as a strong form
of reflection
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An extensive array of standard libraries

Full library support using hierarchical packages (a concept that is already familiar to every
NET developer)

> Robust third-party libraries that support just about every need

\

Support for writing both extensions and modules in both C and C++

\

Support for writing extensions and modules using third-party solutions for both .NET
(IronPython) and Java (Jython)

Modular application development

Error handling through exceptions (another concept familiar to any .NET developer)
High-level dynamic data types

Ease of embedding within applications as a scripting solution

Procedural code that is relatively easy and natural to write

Y Y VY VY Y Y

Ease of reading and a clear syntax

All these features translate into increased developer productivity, which is something that dynamic
languages as a whole supposedly provide (productivity is one of these issues that is hard to nail down
and even harder to prove unless you resort to metrics such as lines of code, which prove useless when
comparing languages). In addition to the great features that Python provides, IronPython provides a
few of its own. The following list provides a brief overview of these features:

Full access to the .NET Framework
Usability within Silverlight applications

Interactive console with full dynamic compilation provided as part of the product

Y Y YV VY

Accessibility from within a browser (see http: //ironpython.codeplex.com/Wiki/View
.aspx?title=SilverlightInteractiveSession for details)

Full extensibility using the NET Framework

\

Complete source code available (see http://ironpython.codeplex.com/SourceControl/
ListDownloadableCommits .aspx for details)

One of the negatives of working with IronPython, versus Python (in the form of CPython), is that you
lose support for multiple platforms — you only have direct access to Windows. You can get around this
problem using Mono (http: //www.mono-project .com/Main_Page), but it isn’t a straightforward fix
and many developers will find it cambersome. (Chapter 19 tells you more about working with Mono —
a valuable solution for some Windows versions as well, such as Windows Server 2008 Server Core.)

Of course, there isn’t any way to get around the lack of Java support — you simply choose one virtual
machine or the other. Appendix A lists more IronPython differences from CPython, most of which will
cause compatibility and other issues for you.
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An interesting use of IronPython is as an application testing tool. In fact, some
developers use IronPython exclusively for this purpose. Chapter 18 tells you more
about this exciting use of IronPython and demonstrates that using IronPython for
this purpose really does make application testing considerably easier.

Don’t get the idea that IronPython is going to restrict your use of familiar technologies. You can still
create a Windows Forms application (see Chapter 8) and interact with COM (see Chapter 9). It’s even
possible to create command line (console) applications (see Chapter 10) and work with the Internet (see
Chapter 11) just as you always have. What IronPython provides is another way to view problems that
you must address using your applications. As with most languages, what you’re getting is another tool
that lets you create solutions in the least amount of time and with the fewest bugs.

GETTING IRONPYTHON

Before you can use IronPython, you need to get a copy of your own, install it, and check to make
sure it works. Theoretically, you might want to obtain the source code and build your own version of
IronPython, but most developers simply download the binaries and begin working with IronPython
right away. The first three sections that follow tell you what you need to work with IronPython, how
to obtain the software, and how to install it. You’ll definitely want to read these sections.

The final two sections are completely optional. In fact, you may want to skip them for now and
come back to them after you complete more chapters in the book. The first optional section tells
you how to build your own copy of IronPython from the source. The second optional section
tells you about third-party libraries.

@ There’s a huge base of third-party libraries for IronPython. Generally, you don’t
need to install any third-party libraries to use this book. Everything you need to
work with IronPython is included with the download you get from the CodePlex
Web site. The only time you might need to work with third-party libraries is in
Part I'V. You’ll receive specific instructions in the Part IV chapters for any required
third-party libraries, so you only need to read “Using Third-Party Libraries” if
you plan to work with third-party libraries immediately.

Understanding the IronPython Requirements

As with any software, [ronPython has basic system requirements you must meet before you can use
it. It turns out that there are actually two versions of IronPython 2.6 — one for the .NET Framework
2.0, 3.0, and 3.5, and a second for the .NET Framework 4.0. Here are the requirements for the NET
Framework 2.0, 3.0, and 3.5 version.

»  The .NET Framework 2.0, 3.0, and 3.5
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> (Optional) Visual Studio 2005 or Visual Studio 2008 (your system must meet the prerequi-
sites for this software)

> (Optional) .NET Framework 2.0 Software Development Kit (SDK)

You need only the optional requirements if you plan to build IronPython 2.6 from the source code.
Here are the requirements for the .NET Framework 4.0 version (again, the optional requirements
are there if you want to build IronPython from source code).

»  The .NET Framework 4.0
> (Optional) Visual Studio 2010

Getting the Software

As with most open source software, you have a number of choices when it comes to download-
ing IronPython. For the sake of your sanity, the best choice when starting with IronPython is to
download the binary version of the product from http://ironpython.codeplex.com/Release/
ProjectReleases.aspx?ReleaseId=30315. You'll see the Microsoft Installer (MSI) link right
below the Recommended Download link as IronPython-2.6.msi. If you really must save the few
seconds downloading the MSI version, select the IronPython-2.6-Bin.zip link instead.

It’s also possible to compile IronPython from the source code. If you want to use this option, select the
IronPython-2.6-Src.zip link. You must have a copy of Visual Studio installed on your system to use
this option. The “Building the Binaries from Scratch” section of the chapter describes how to build a
version from scratch, but this process truly isn’t for the IronPython beginner and doesn’t serve much of
a purpose unless you plan to add your own enhancements.

Most developers will likely use the standard version of IronPython that works

with the NET Framework 3.5 and earlier. However, you might need some of

the new features in the NET Framework 4.0, such as the C# dynamic keyword,
which is part of the Dynamic Language Runtime (DLR) (http://dlr.codeplex
.com/). The section “Understanding the Dynamic Language Runtime” later in this
chapter tells you more about this NET 4.0 feature. You can obtain this version of
IronPython at http://ironpython.codeplex.com/Release/ProjectReleases
.aspx?ReleaseId=27320. The examples in this book will work with either version
of IronPython 2.6, except where noted (where I'm demonstrating how to work
with the DLR).

Performing the Installation

This section assumes that you’ve downloaded the MSI file to make life easy for yourself. This pro-
cedure works equally well for either version of IronPython 2.6 so you can use it for a DLR install as
well. The following instructions help you get [ronPython installed on your machine.

1.  Double-click the MSI file you downloaded from the CodePlex Web site. You’ll see the usual
Welcome page — click Next to get past it.
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Read the licensing agreement, check I Accept the Terms in the License Agreement, and then

click Next. You’ll see the Custom Setup dialog box shown in Figure 1-1 where you can select

the IronPython features you want to install. At a minimum, you must install the Runtime. The
Documentation, Standard Library, and Tools features are also strongly recommended. This
book assumes that you’ve installed all the features. However, you might want to install just those
features you actually need for a production setup (you might not actually need the samples).

(iF IronPython 2.6 Setup

Custom Setup e
Saslect B iy i vl Peatures o be i baled, L

ke thee e in the ree Below o change the way feaiures wil be installed.

This feakure reguires (B8 o pour
Furd drree. 1t has b of &
subfeanres selecied. The
abileabores regure 1548 on you...

Lacabon: C:iprogram FlesronPython .61 T

Reget Dekyesge | [ mekc  J[ met | [ canee |

FIGURE 1-1: Choose the features you want to install.

@

When you perform a DLR installation, you'll see a Do Not NGen Installed
Binaries option on the Custom Setup dialog box. Using the Native Image
Generator (NGen) can greatly improve application performance, as described

at http://msdn.microsoft.com/en-us/magazine/ccl63610.aspx. Earlier
versions of IronPython didn’t use NGen to build the libraries for you by default.
You had to use a special command line to obtain the NGen feature (msiexec /qn
/i "IronPython.msi" NGENDLLS=True). The default setup for IronPython 2.6 is
to use NGen to build the libraries.

However, using NGen also binds the binaries to the local machine, which may
not be what you want when working in a dynamic environment. Consequently,
if you plan to use DLR more than you plan to use other IronPython features,
you might want to check the Do Not NGen Installed Binaries option.

Select the features you want to install. Click Next. You’ll see a summary dialog box that
simply states you’re ready to install IronPython.

Click Install. MSI will begin the installation process. At some point, you’ll see an installation
completion screen.

Click Finish. You should be ready to begin working with IronPython at this point.
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Building the Binaries from Scratch

You may eventually want to build the IronPython binaries from scratch. The normal reason to perform
this task is to create a special version of IronPython that meets specific needs. A company may want to
add extensions or special features to IronPython. Because you have the source code, it’s acceptable to
create a custom version of IronPython for yourself — one that contains any feature set you deem neces-
sary to get your work completed. So have fun molding IronPython and then sharing your modifications
with others. In order to perform this task, you must have a

copy of Visual Studio (you must have Visual Studio 2010 to Salation Explorer ®
build a DLR version of IronPython). The following steps tell b i

you how to build the IronPython 2.6 binaries from scratch. JW i

B [ Proper e

1. Download the source code file, such as 5 (2l References
IronPython-2.6-Src.zip. 5 e ff__”_q .
2.  Extract the files into a folder. The example assumes 'ﬂ'] ctza
that you extracted the files into the root directory of E'I'] i
your hard drive into \TronPython-2.6. (8] HitpServer o3
&) HitpSodket.cs
3. Locate the \IronPython-2.6\Src directory and ﬂ mf:; .
open the IronPython.sln solution using Visual Studio. (o] el
Visual Studio will load the required files, and you’ll "H ::::hﬁ
see them in Solution Explorer, as shown in Figure 1-2. i‘.] i:':_lw"le.u
Figure 1-2 shows that IronPython consists of a number 3 TromPython
of projects — you must compile the entire solution to i o
obtain a workable group of DLLs. i 3 Comgler
s |l Hastng
4. Make any required changes to the source code. e j i
5. Choose Build = Build Solution. Visual Studio il prre-
creates the required DLLs, ready for testing. L E;‘ x;’::;“::"““"“”"""“
3 I'rm"-.'h'm.me;dlﬁ
8- G Properbes
Using Third-Party Libraries b B o .

Python is an extremely flexible language and enjoys strong FIGURE 1-2: IronPython consists of
third-party support. In fact, you can find lists of these libraries multiple projects, so you must compile
in various places on the Internet. Here are a few places to check:  the entire solution.

> http://code.google.com/appengine/docs/python/tools/libraries.html

> http://www.amaltas.org/show/third-party-python-libraries-and-frameworks.html

> http://dakrauth.com/blog/entry/third-party-python-libraries-interest/

@ IronPython is a complex product. If you fail to compile the entire solution
every time you make a change, you could end up with an unworkable group
of DLLs due to interactions. It’s important to build everything so that any
changes propagate properly.
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You should be able to use some third-party libraries with IronPython. At the time of this writing,
you won’t actually find any usable third-party libraries. However, you should check http://www
.ironpython.info/index.php/Third-Party Library Compatibility from time-to-time to dis-
cover whether there are any third-party libraries that do work with IronPython. It’s important to
note that this list represents only tested libraries — you may find other third-party libraries that do
work with the current version of IronPython.

UNDERSTANDING THE DYNAMIC LANGUAGE RUNTIME

IronPython is a dynamic language, yet the Common Language Runtime (CLR) is a static environ-
ment. While you can build a compiler that makes it possible to use a dynamic language with CLR,
as was done for IronPython 1.0, you’ll find that certain functionality is missing because CLR simply
doesn’t understand dynamic languages. Consequently, Microsoft started the Dynamic Language
Runtime (DLR) project (see http://dlr.codeplex.com/ for additional information). DLR sits on
top of CLR and performs a level of interpretation that offers additional functionality for dynamic
languages. By relying on DLR, IronPython gains access to the following support:

> Shared dynamic type support
Shared hosted model
Quick dynamic code generation

Interaction with other dynamic languages

Y Y VY

Improved interaction with static languages such as C# and Visual Basic.NET (see Chapters 135,
16, and 17 for details)

> Shared sandbox security model and browse integration
DLR is now part of the NET Framework 4.0. (In fact, you’ll discover the details of this integration
in Chapter 14.) Consequently, you can begin accessing these features immediately when using Visual

Studio 2010 without having to install any additional support. Microsoft currently supports these lan-
guages using DLR:

> IronPython

> IronRuby

»  JavaScript (EcmaScript 3.0)

> Visual Basic
Silverlight also provides support for DLR and there’s even a special SDK for Silverlight DLR. You can dis-
cover more about this SDK at http://silverlight.net/learn/dynamic-languages/. The relevance of

Silverlight support for this book is that you can now use IronPython as part of your Silverlight solution as
described in Chapter 11. You can summarize the benefits of using DLR as follows:

> Makes it easier to port dynamic languages to the .NET Framework

> Lets you include dynamic features in static languages
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> Creates an environment where sharing of objects and libraries between languages is possible

> Makes it possible to perform fast dynamic dispatch and invocation of objects

This section provides a good overview of DLR. You’ll discover additional details about DLR as the
book progresses. However, if you’d like to delve into some of the architectural details of DLR, check
out the article at http: //msdn.microsoft.com/library/dd233052.aspx.

USING THE IRONPYTHON CONSOLE

The IronPython console is the best place to begin working with IronPython. You can enter a few
statements, test them out, and then work out additional details without too many consequences. In
addition, because the console is interactive, you obtain immediate feedback, so you don’t have to
wait for a compile cycle to discover that something you’re doing is completely wrong. In fact, even
after you’ve mastered IronPython, you’ll find that you use the console to try things out. Because
IronPython is a dynamic language, you can try things without worrying about damaging an applica-
tion. You can test things quickly using the console and then include them in your application. The
following sections describe the IronPython console and how to use it. Expect to see the IronPython
console in future chapters.

Opening and Using the Default Console

The IronPython console is an application provided with the default installation. You access it using
the Start & Programs = IronPython 2.6 = IronPython Console command. The console, shown in
Figure 1-3, looks something like a command prompt, but it isn’t.

e+ lronPython Console

IronPython 2.6 ¢(2.6.10920.8> on .HET 2.8.58727.3882 a3
1}'g1§e “"help'. “copyright", "credits'" or "license" for more information.

FIGURE 1-3: The IronPython console looks something like a command prompt.
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Notice that the top of the window tells you which version of IronPython you’re using and which version
of the .NET Framework it’s running on. This is important information because it helps you understand
the IronPython environment and what limitations you have when working with IronPython. Below this
first line, you’ll see some commands that Microsoft thought you might find useful. The “Getting Help
with Any Function” section of the chapter tells you more about the Help command.

To use the console, simply type the commands you want to issue. When you’re done, IronPython
will execute the commands and output any result you requested. A command need not be a function
call or an object instantiation as it is in other languages. For example, type 2 + 2 right now and
then press Enter. You’ll see the result of this simple command, as shown in Figure 1-4.

fiw IronPython Console

IronPython 2.6 (2.6.18228_.A> on .NET 2.A.5A727_36A3
ype "help', "copyright', '"credits" or "license' for more information.

23> 2 + 2
23>

FIGURE 1-4: IronPython is dynamic and the console is interactive.

Whenever you want to end a particular task, such as working with Help, press Enter a second time.
The console will take you to the previous level of interaction.

Getting Help with Any Function

You can get help with any function in the console. If you simply type help and press Enter in the
console, IronPython tells you how to request interactive help or help about a specific object. To
begin interactive help, type help () and press Enter. You’ll see the interactive help display shown
in Figure 1-5.

(2.6.18928_.8> on .NET 2.8.58727_38482
"copyright',. "credits" or "license" for more information.

Type help<¢> for interactive help. or help{ohject?> for help about obhject.
»2> helpl)

elcome to Python 2Z.6' This is the online help utility.

If this is your first time using Python,. you should definitely check out
the tutorial on the Internet at http:sdocs.python.orgstutorials.

Enter the name of any module, keyword, or topic to get help on writing
Python programsz and wszing Python modules. To gquit thiz help utility and
return to the interpreter, Just type ""gquit'’.

To get a list of available modules, keywords. or topicsz. type "modules",

"keywords", or 'topics". Each module also comes with a one—-line summary

of what it does; to list the modules whose summaries contain a given word
isuch as "spam", type "modules spam'.

the 1p>

FIGURE 1-5: Interactive help lets you ask questions about IronPython.
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Let’s say you have no idea of what you want to find. Console help provides you with a list of words
you can type to get general help. These terms are:

> Modules

> Keywords

> Topics
Type any of these terms and press Enter. You’ll see a list of additional words you can type, as shown
in Figure 1-6 for modules. Using this technique, you can drill down into help and locate anything you
want. In fact, it’s a good idea to spend some time in help just to see what’s available. Even advanced

developers can benefit from this approach — I personally follow this approach when I have time to
increase my level of knowledge about all of the languages I use.

@ IronPython will constantly refer you to the online belp for Python. So
you might as well check it out now. You’ll find a good Python tutorial at

http://docs.python.org/tutorial/. While you’re at it, there’s also a good
IronPython-specific tutorial that comes with your installation. Simply choose
Start & Programs = IronPython 2.6 = IronPython Tutorial. Although these
sources of help are useful, you’ll get a much better start working through the
examples in the book.

You might know about the topic you want to find. For example, you might know that you want
to print something to screen, but you don’t quite know how to use print. In this case, type
help ('print') and press Enter. Figure 1-7 shows the results. You see complete documentation
about the print keyword.

Understanding the IPY.EXE Command Line Syntax

When you open a console window, what you’re actually doing is executing IPY.EXE, which is
the IronPython interpreter. You don’t have to open a console window to use IPY.EXE. In fact,
you normally won’t. It’s possible to execute IronPython applications directly at the command

line. The following sections discuss IPY.EXE in more detail.

Adding IPY.EXE to the Windows Environment

Before you can use IPY.EXE effectively, you need to add it to the Windows path statement. The
following steps provide a brief procedure.

1. Open the Advanced tab of the Computer (or My Computer) applet.
2. Click Environment Variables. You’ll see an Environment Variables dialog box.

3. Highlight Path in the System Variables list. Click Edit. You’ll see the Edit Environment
Variable dialog box.
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IronPython Console

help> modules

BaseHTTPServer
Bastion
CGIHITPServer
ConfigParser
Cookie
DocXMLRPCServer
HIMLParser
Mimellriter

Queue
SimpleHTITFServer
SimpledMLRPCServer
SocketServer
Stringl0
UserDict
UserList
UserString

| LWPCookiedJar

| collections
| ctypes

| ctypes_test
ileio

| functools
_heapqg

| locale

| md5

| randomn

| sha

| sha256

| shab12

| spe

| strptime
| struct

| threading_local
| warnings
| weakref

| winreg
abc

aifc

an pdhm
array
asynchat
Aasyncore
atexit
audiodev
hasebd
hdh
hinascii
hinhex
hisect
cPickle
cStringl0
calendar
cgi

cgith

help> _

chunk

clr

cmath

cmd

code

codecs
codeop
collections
colorsys
commands
compileall
contextlih
cookielih
copy
copy_reqg
ctypes
datetime
decimal
difflib
dircache
dis
distutils
doctest
dumbdbmn
dummy_thread
dummy_threading
email
encodings
errno
exceptions
filecnp
fileinput
fnmatch
formatter
fpformat
fractions
ftplib
functools
future_bhuiltins
gc
genericpath
getopt
getpass
gettext
gloh
hashlih
heapg

hmac
htmlentitydefs
htmllib
httplib
idlelih
ihooks
imaplib
imghdr

imp

imputil
inspect

io
itertools

Enter any module name to get more help.
for modules whose descriptions contain the word “spam®.

ke yuord
libZto3
linecache
locale
logging
macpath
macurlZpath
mailbox
mailcap
markuphasze
marshal
math

nd5

mhlih
mnimetools
mimetypes
mimify
modulef inder
multifile
mutex
netrc

new
nntplih

nt

ntpath
nturlZpath
numhe rs
opcode
operator
optparse

0s
os2emxpath
pdhb

pickle
pickletools
pipes
pkogutil
platform
plistlib
popend
poplih
posixfile
posixpath
pprint
profile
pstats
py_compile
pyclbr
pydoc
pydoc_topics
quopri
random

re

repr

rexec
rfcB22
rlcompleter
robotparser
runpy
sched

Or,. type "modules szpam” to search

Please wait a moment while I gather a list of all available modules...

select
sets
sgmllih
sha
shelve
shlex
shutil
site
smtpd
semtplih
sndhdr
socket
sre_compile
sre_constants
spre_parse
stat
statufs
string
stringold
struct
sunau
sunaudio
symho 1
sys
tabnanny
tarfile
telnetlih
tempf ile
texturap
this
thread
threading
time
timeit
toaiff
token
tokenize
trace
traceback
types
unittest
urllihb
urllibh2
urlparse
user

uu

uuid
wvarnings
wave
wveakref
wvhichdhb
wegiref
xdrlih
xml
xmllib
xmlrpclihb
xxsubtype
zipfile

FIGURE 1-6: Drill down into help to find topics of interest.
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¢ lronPython Console

»>»> help¢'print’> -
The "““print’’ statement e
print_stmt -:= "print" {[expression <",'" expression>= ['",_ "11

PV expression [(." expressiond+ [V 11>

**print’" evaluates each expression in turn and writes the resulting
ohject to standard output <zee helowd. If an object iz not a string,.
it iz first converted to a string wusing the rules for string
conversions. The (resulting or original) string iz then written. A
mpace iz written before each obhject iz <converted and?> written. unless
the output szystem believes it is positioned at the beginning of a
line. This iz the case (1> when no characters have yet heen written
to standard output. <2> wvhen the last character written to standard
output is ***'sn'’Y, or (32 when the last uwrite operation on standard
output was not a " 'print’’ statement. <In some cases it may he
functingal to write an empty string to standard output for this
reason.

Mote: Ohjects wvhich act like file ohjects but wvhich are not the built—in
file ohjects often do not properly emulate thiz aspect of the file
ohject’s hehavior, =0 it is best not to rely on this.

A "*'~n'’' character is written at the end, unless the "“print*’
lmtatement ends with a comma. This iz the only action if the statement
contains just the keyword *‘print®’.

Standard output is defined as the file obhject named *‘stdout’’® in the
built—in module “‘sys**. If no such ohject exists, or if it does not
have a ‘“write(}’" method. a '‘*RuntimeError’’ exception is raised.

**print’® also has an extended form, defined by the second portion of
the syntax described above. This form is sometimes referred to as
"**print’" chevron." In this form,. the first expression after the
"> must evaluate to a '"file—like" ohject. specifically an object
that has a "“write(>' " method as described above. With this extended
form,. the subzequent expresszions are printed to this file ohject. If
the first expression evaluates to "“Mone’ ", then "‘sys.stdout'’ is
used as the file for output.

P22 Jﬂ

FIGURE 1-7: The console also provides the means to obtain precise help about any module, keyword, or topic.

4. Select the end of the string that appears in the Variable Value field. Type
;C:\Program Files\IronPython 2.6 and click OK. Make sure you modify this path to
match your IronPython configuration.

5. Click OK three times to close the Edit System Variable, Environment Variables, and System
Properties dialog boxes. When you open a command prompt, you’ll be able to access the
IronPython executables.

Executing an Application from the Command Prompt

Normally, you execute an application by typing IPY <Python Filename> and pressing Enter. Give it
atrynown()penzaconnnand;monqn,typeCD \Program Files\IronPython 2.6\Tutorial, and
press Enter. You’re in the sample files supplied by IronPython. Type 1PY wFDemo.py and press Enter.
You’ll see a window displayed. When you click your mouse in the window, you see the word Hello
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displayed at each click point, as shown in Figure 1-8. If you look at the command prompt window at
this point, you’ll see that the mouse cursor is blinking but you can’t type anything because the com-
mand prompt is waiting for the IronPython interpreter to end. When you click the Close button, the
application ends and you can again type something at the command prompt.

Understanding the IPY.EXE Standard Command Line Switches

Sometimes you need to provide 1pY.EXE with more information
about a particular application. In this case, you can use one of
the command line switches shown in the following list to provide
1PY.EXE with the required information. It’s important to note
that the command line switches are case sensitive; —v isn’t the

e [Hello  Hello

same as -V.
Hello
-3: Forces the interpreter to warn about Python 3 com- Hello
patibility issues in your application.
Hello

-c comd: Specifies a command you want to execute. This
command line switch must appear last on the line because
anything after this command line switch is interpreted as FIGURE 1-8: The WFDemo shows
a command you want to execute. For example, if you type  that you can create windowed
ipy -c¢ "print ('Hello')", the interpreter will output environments for [ronPython

the word Hello. applications.

-D: Enables application debugging.

-E: Ignores any environment variables that you specified as part of the Windows environment
variable setup or on the command line after you started it. Some applications may not run
after you use this command line switch because they won’t be able to find modules and other
files they need.

-h: Displays a complete list of the command line arguments.

-i: Displays the console after running the script. You can then inspect the results of the
script using console commands.

-m module: Runs library module as a script.

-o0: Tells the interpreter to generate optimized code, which means you can’t perform debugging,
but the application will run faster.

-00: Removes all of the doc strings and applies -0 optimizations so that the application runs
even faster than using the -0 command line switch alone.

-Q arg: Specifies use of one of several division options. You can use any of these values.

>  -gold (default): The precision of the output depends on the operators used. For
example, if you divide two integers, you get an integer as output.

>  —gwarn: Outputs warnings about a loss of precision when performing division
using integers.

>  —gwarnall: Outputs warnings about all uses of the classic division operator.

> —gnew: The output is always a precise floating point fraction.

www.it-ebooks.info


http://www.it-ebooks.info/

18 | CHAPTER1 DISCOVERING IRONPYTHON

-s: Specifies that the interpreter shouldn’t add the user site directory to sys.path.

-s: Specifies that the interpreter shouldn’t imply that it should execute the import site
command on initialization.

-t: Outputs warnings about inconsistent tab usage, which can lead to code interpretation
problems.

-tt: Outputs errors for inconsistent tab usage. Inconsistent tab usage can lead to code
interpretation problems, which can result in hard-to-locate bugs.

—u: Provides unbuffered stdout and stderr devices. Typically, the interpreter uses buffering
to provide better application performance.

-v: Specifies that the interpreter should provide verbose output, which means that you
can see everything going on in the background. You can also obtain this result by using
PYTHONVERBOSE=x (where x is a True or False environment variable).

-Vv: Prints the version number and exits. This option is useful when you want to be sure
you’re using the correct version of IronPython for your application.

-W arg: Defines the kind of warning control. Specifying these command line switches tells
the interpreter to add the specified warning messages to the output. (Don’t worry too much
about these warnings — you learn more about them in Chapter 12.) You can use any of
these values:

>  -waction: Actions are one of the following strings: error (turns matching warnings
into exceptions), ignore (never prints matching warnings), always (always prints
matching warnings), default (prints the first occurrence of a warning for each loca-
tion where the interpreter issues the warning), module (prints the first occurrence of
a warning for each module where the error occurs), and once (prints only the first
occurrence of a warning no matter where it appears).

>  -wmessage: Messages are Regular Expressions that define which warning messages
to match.
>  -wcategory: Categories specify the class of the warning message.

-wmodule: Modules are Regular Expressions that define which module to match.

-wlineno: Line numbers are integer values that specify a line number to match.
Using 0 matches all line numbers.

-x: Skips the first line of the source code, which may have special instructions that you don’t
need for the current session.

@

IronPython doesn’t support all of the CPython command line switches.
Consequently, you may find that a batch file written to execute a CPython
application won’t work properly with IronPython. For example, IronPython
doesn’t appear to support the PYTHONHOME environment variable. All
IronPython environment variables begin with IRON, so you need to modify
batch files to include this first word as part of any environmental variable setup.
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Working with the —X: Command Line Switches

In addition to the standard command line switches, you also have access to the —X: command line
switches, which configure the IronPython interpreter. The following list describes each of the con-
figuration options:

-X:AutoIndent: Enables auto-indenting in the read-evaluation-print loop (REPL).
-X:ColorfulConsole: Enables ColorfulConsole support.

-X:Debug: Enables application debugging. This option is preferred over the -b command
line switch because it’s newer and will enjoy a longer support period.

-X:EnableProfiler: Enables profiling support in the compiler, which helps you optimize
your applications.

-X:ExceptionDetail: Enables ExceptionDetail mode, which gives you more information
about every exception that occurs, making it easier to locate the source of the problem (but
filling the screen much faster as well).

-X:Frames: Enables basic sys._getframe () support.
-X:FullFrames: Enables sys._getframe () with access to local objects and variables.

-X:Gcstress: Specifies the garbage collector (GC) stress level. Stressing the GC can point
out potential resource problems in your application.

-X:LightweightScopes: Generates optimized scopes that are easier for the GC to collect.
Optimizing GC functionality tends to improve the overall performance (both speed and
reliability) of your application.

-X:MaxRecursion: Determines the maximum recursion level within the application. Recursion
can use a lot of system resources, so controlling the amount of recursion tends to reduce
resource usage by applications that rely on recursion. Of course, reducing the recursion levels
can also cause application exceptions.

-x:MTA: Runs the application in a multithreaded apartment (MTA).
-X:NoAdaptiveCompilation: Disables the adaptive compilation feature.

-X:PassExceptions: Tells the interpreter not to catch exceptions that are unhandled by
script code.

-X:PrivateBinding: Enables binding to private members.

-X:Python30: Enables available Python 3.0 features, such as classic division (where dividing
two integers produces an integer result).

-X:ShowClrExceptions: Displays the Common Language Specification (CLS) exception
information.

-X:TabCompletion: Enables TabCompletion mode.

-X:Tracing: Enables support for tracing all methods even before the code calls
sys.settrace().
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Modifying the IPY.EXE Environment Variables

IPY also supports a number of environment variables. The following list describes each of these

environment variables.

IRONPYTHONPATH: Specifies the path to search for modules used within an application

IRONPYTHONSTARTUP: Specifies the name and location of the startup module

Exiting the IronPython Interpreter

Eventually, you’ll want to leave the console. In order to end your session, simply type exit () and
press Enter. As an alternative, you can always press Ctrl+Z and then Enter. The console will close.

USING THE IRONPYTHON WINDOWED ENVIRONMENT

IronPython also provides access to a win-
dowed environment, but you can’t access it
from the start menu. Instead, you must pro-
vide a shortcut to the file you want to run
or open a command prompt and start the
application manually. The windowed envi-
ronment simply provides a GUI interface
for working with IronPython, but doesn’t
do anything else for you. You start the
windowed environment by using IPYW
.EXE. If you type 1Pyw and press Enter, you
see the command line switch help shown in
Figure 1-9.

As you can see from Figure 1-9, the win-
dowed environment supports the same com-
mand line switches as the character mode
command line version. However, you can’t
use the windowed environment to run the
interpreted console environment, which is

a shame because many developers would
prefer working in the nicer environment. To
see that the windowed environment works
the same way as the standard console, type
IPYW WFDemo.py and press Enter. You’ll
see the test application shown earlier in
Figure 1-8.

IranPython Window Consale Help

[ronPython 2.8 (2.8, 30920.0) on WET 2.0,50727, 30482
Tyee helg”, "topywighl”, "credia” or Teense” lor mone inlemalion,

Ubsasge: iy [prtiona] [Hle oy - forguumenta]

O
=3 Warn aboul Pythan I.x mcompa'b les
== md Progr e passad i 88 strng (terminates cobion kst)
0 Frusinie AppheaTan denggerg
£ igrere emvaermenl viaralles
h Cooplay usage
4 Ty | it e ol afbor v sergl
i e i Wbrary modulé 85 & oot
a] pererale nphesired oode
£ remeee dot sbings and ey -0 oplmizaliors
Qg Dvvigion opbons: -Oold (defadt), Qwern, Jwarnal, Jnew
- Bran't ackel Lraey sl ety B ayn. paith
£ D't imgly mport Site” o6 ndbial rabion
i 55 WATERD AR nennme Lol LA
% Tesue errers hor ncorsslent lab usage
u Unibiffered sidout B stderr
" Vrrbear [Face mpart salements) [ala FrTHOMERAOSE =4)
W Prink the venon rmcsr and ext
Woate Wi arrang camrel (arg e sobormesnage ra by med de e
X g fret v of the gource
“K:autnindent

Enablé putc-ndenting in the REFL koo
NrColrfiCeorsole  Frahle ColorRilConsole

wiDelnag Enalie appicsicn debugpng (relered gver )
“EnableSrofer Erwsbdes profilng pupport in the compder

< ot gD bl Frusdade FuceplonDe lad mode

e Cratle base sye,_oatframe supnart
SR ST Eraable sys._getframe with access o bocals
AGCElress

Specfes The GC slress level [the gereralion lo colect each slatemenl]
Slhtmeghthiones  Ganarsls cpbimaed soopes that can be garbeos colected

MMaxf o sion Sl the maxrmam eoussn kel

LMTA Bln i mudtithresdad apartrant

s irseC el ben Desable adanhve comadaton

P ascExcepSons Do ok caleh exceptons Shal ane unbandsd by sapd code
LR telnding Erable Bndng 1o privabe mambers
APy thon 30 Enabie avallabls Python 7.0 feanres

“iShereeChExceptons  Display CLS Excepbon nlitrmaten
i Tl ompleton Emable TabComplenan mode
2 Trecing Frubde agmer ! for racrsg al metics e before wye enthace o calimd

Erndronment varishles:

IRCHFYTHONPATH  Path o search for module:
[RONSFTTHONSTARTUR Startup module

FIGURE 1-9: The windowed version supports the same
features as the command line version.
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CREATING YOUR FIRST APPLICATION

After all this time, you might have started wondering whether you would get to write any code at all
in this chapter. The first application won’t be very fancy, but it’ll be more than a simple Hello World
kind of application. You can use any editor that outputs pure text in this section. Notepad will work
just fine. Listing 1-1 shows the code you should type in your editor.

‘) LISTING 1-1: A simple first application that multiplies two numbers

Available for def mult(a, b):

dmg;‘]gglg“ return a * b

print('5 * 10 ='),
print (mult (5, 10))

Just five lines, including the blank line between the function and the main code, are all you need for
this example. Functions begin with the def keyword. You then give the function a name, mult in this
case, followed by a list of arguments (if any) — a and b for this example.

Don’t worry too much about the details of the IronPython language just yet.
Part II of the book provides you with a good overview of all the language details.
As the book progresses, you’ll be exposed to additional language details. By the
time you reach the end of the book, you’ll be working with some relatively com-
plex examples.

The content of the function is indented with a tab. In this case, the function simply returns the value
of multiplying a by b. Except for the indentation requirement, this could easily be a function written
in any other language.

The main code section comes next. In this case, the code begins by printing 5 * 10 =. Notice that
you enclose the string values in single quotes. The function call ends with an odd-looking comma.
This comma tells the interpreter not to add a /n (newline) character after the print () call.

At this point, the code calls print () a second time, but it calls mult () instead of writing text
directly. The output of mult () is an integer, which IronPython automatically converts to a string for
you and then prints out. You’ll find that IronPython does a lot of work for you in the background —
dynamically (as explained earlier in the chapter).

Save the code you’ve typed into Notepad as MyFirst.py. Make sure you choose All Files in the Save
As Type field so that Notepad doesn’t add a .txt extension to the output. To execute this example,
type IPY MyFirst.py at the command line and press Enter. Figure 1-10 shows the output from this
quick example.
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e CAWINDOWS\system32\cmd.exe

:%B255 — Source CodesChapterB1>IPY¥Y MyFirst.py
=*= 1@ = 58

:%B255 — Source CodeChapterdl>

FIGURE 1-10: The output of the example is a simple equation.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has introduced you to IronPython. You should have a good understanding of why you
want to use [ronPython and how it differs from other, static .NET languages. Dynamic languages
have a special place in your toolbox. They aren’t the answer to every need, but they can address
specific needs — just as other languages address the needs for which they were built. At the end of
the day, the computer doesn’t care what language you use — the computer simply cares how that
language is translated into the bits and bytes it requires to do something useful. Languages address
human needs and it’s important to keep that in mind.

Before you do anything else, make sure you get IronPython installed on your system and test the
installation out using the examples in this chapter. If you’re getting some weird result or nothing

at all, you might have a bad installation. Once you know that you do have a good installation, try
playing around with the example application in the “Creating Your First Application” section of the
chapter. Work with this application as a means of working with the tools discussed in the “Using the
IronPython Console” and “Using the IronPython Windowed Environment” sections of the chapter.

At this point, you really don’t know too much about the Python language or the IronPython implemen-
tation of that language. However, you probably do know something about other .NET languages, and
that’s a good starting point. Chapter 2 builds on the information you’ve learned in this chapter and also
builds on your personal knowledge of the .NET Framework. In Chapter 2, you begin building knowl-
edge about IronPython so you can see what an interesting language it is and so you can also begin to
understand the example in the “Creating Your First Application” section of the chapter. When you get
done with Chapter 2, you may want to take another look at the sample application — you’ll be sur-
prised to discover that you really do know how the example works.
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IronPython Basics

WHAT'’S IN THIS CHAPTER?

Creating your IronPython applications using Visual Studio
Using capitalization and indentation properly

Working with various types of data

Working with the IronPython modules

Using functions in IronPython

Y Y Y VY VY Y

Configuring the IronPython environment for maximum productivity

No matter what language you want to learn, you always start with the basics. However, you don’t
always start with the very basics. Once you know what a loop looks like in one language, you can
usually recognize it in other languages as well. That’s how this chapter begins the process of work-
ing with IronPython. This isn’t a comprehensive guide for the rank novice, but rather the kind of
guide that someone who has used a .NET language before will appreciate.

Of course, professionals like professional tools. This chapter shows how to forgo the Notepad
programming experience to work with Visual Studio to create IronPython applications. You
might have already noticed that installing IronPython didn’t add any new templates to the
New Project dialog box — there isn’t any IronPython folder for you to look in.

IronPython is different from most .NET languages in that indentation is an important part

of the application code. If you don’t indent your code properly, the IronPython interpreter

will complain, loudly. As with many programming languages, capitalization is also important
when working with IronPython — a variable named MyVariable is completely different from
one named myVariable. Of course, you’ll also want to know about IronPython data types. You
won’t find many surprises here, but it’s important to review them anyway.
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One of the more important features of IronPython is its ability to use external modules. This feature isn’t all that
different from any .NET language because you're always using code found in other modules. However, you need
to know the IronPython method of working with modules because it does differ from what you’ve done with
other NET languages.

Functions are the basis for modularization in IronPython applications. Yes, you have access to other
modularization techniques, too, but for the simple applications that you’ll see in these beginning
chapters, the function works fine. The IronPython function looks a bit different from functions you
create in other languages. In fact, you already saw this difference in the simple example found in
Chapter 1.

Finally, this chapter exposes you to the IronPython environment. Normally, the programming
language environment is hidden away in configuration files when working with .NET — not so
with IronPython. You see the environment up close and personal. You’ll also find that you change
the environment more often than you do with other languages, so knowing how to change it is
important.

@ All the Visual Studio examples in this book rely on Visual Studio Team System
2010. If you use a different Visual Studio version, the steps may not match pre-
cisely and your screenshot will differ slightly. The procedures and techniques will
still work, but you may need to modify them slightly for your setup. For example,
some versions of Visual Studio have a File > New Project command (two steps) —
Visual Studio Team System 2010 uses a three-step command, File &> New >
Project. The difference is small and easily changed, but you need to be aware of the
difference as you work through the book.

USING VISUAL STUDIO TO CREATE IRONPYTHON APPLICATIONS

You might have looked at the New Project dialog box after you installed IronPython, assuming
that you’d find a series of new project templates. Unfortunately, you won’t find any new templates
for IronPython. The current version of the product doesn’t include anything you can use directly.
Fortunately, you can still create a project for IronPython projects and use Visual Studio to edit and
debug it. The following sections take you through a simple configuration scenario and then show
the resulting project in action.

Creating the Project

Before you do anything else, you must create a project to hold your IronPython application. The
following steps show you how to perform this task.

1. Open Visual Studio, but don’t open any project or template files.

2. Choose File > Open = Project/Solution. You’ll see the Open Project dialog box shown in
Figure 2-1.
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FIGURE 2-1: Use the Open Project dialog box to start the project.

Locate and highlight IPY.EXE (normally found in the \Program Sehion Exglcrer iy = K
Files\IronPython 2.6 folder). Click Open. Visual Studio creates a ¥

solution based on IPY.EXE, as shown in Figure 2-2. You must still fad ;Irm'mf {1 prajest)
configure this solution. L

Right-click IPY in Solution Explorer and choose Properties from RER e o

the context menu. You’ll see the General tab of the Properties page FIGURE 2-2: IPY EXE
shown in Figure 2-3. (Your display may differ slightly from the one becomes the focal point
shown in Figure 2-3 based on your machine configuration and the for a new solution.
Visual Studio 2010 edition you use.) At a minimum, you must change

the Arguments and Working Directory fields to match your project.
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FIGURE 2-3: Modify the properties to match your project requirements.
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Command line switches are case sensitive. Using the wrong case can result in
unexpected behavior. For example, if you use the -s command line switch in
place of the -s command line switch, you’ll obtain an unexpected result from
the IronPython interpreter. In this case, the interpreter won’t add the user site

directory to sys.path.

5.  Select the Arguments field. Type -D NameOfProject, where NameofProject is a Python
(.py) file. For example, the example project uses MyFirst.py, so you’d type -D MyFirst.py.
Remember that the -D command line switch turns on debugging. You can find other com-
mand line arguments listed in the “Understanding the IPY.EXE Command Line Syntax”
section of Chapter 1. Include any other command line switches you want to use in the

Arguments field.

@ The .py file extension is case sensitive. You must use lowercase for the file
extension. For example, IronPython will import a module named MyStuff.py,
but it won’t import a module named MyStuff.PY. Extensions aren’t normally
case sensitive, so this IronPython oddity could cause difficult-to-find errors.

6.  Select the Working Directory field. Visual Studio will default to using the \Program Files\
IronPython 2.6 directory — a directory that you’re unlikely to use to hold your source code
files. Change the Working Directory to match your source code directory. Click the ellipses
to locate the directory on your hard drive using the Browse for Folder dialog box.

7. Choose File & Save All. You’ll see the Save File As dialog box shown in Figure 2-4.

Save | [ Chagterl? A+ N e

(2

Desbton

]

Frogecis

o8
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Sawe 8 hpe: UTF-E Sohution Fe (") ki

FIGURE 2-4: Save the resulting solution before you do anything else.
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8. Locate the folder you want to use to save the project in the Save In field.

9. Type a name for the solution in the Object Name field. Click Save. Visual Studio will save the
project to the folder you selected.

Adding Existing Files to the Project
At this point, you have a project without any files in it. Yes, you could run the project and you’d see
what you’d expect, but you can’t debug the IronPython file or edit it. The following steps tell how to
add a file to your project.

1.  Right-click the solution entry in Solution Explorer (not the IPY project entry) and choose
Add = Exiting Item from the context menu. You’ll see the Add Exiting Item dialog box

shown in Figure 2-5.

Ml Existing Item - Solulbon Hems
ook i | C3 (hapherd = O cE
Ea (MFrstn
liesbtop JMyFrst e
Fropaciy
Wy Compn i

Dhret came: byt oy i

Otgectn of e Ml Fies ™ - Cancel

FIGURE 2-5: Add your existing Python files to the project.

Salutinn Exploner - Solutin * X

2. Locate the existing file you want to use and click Open. Visual Studio -
adds a Solution Items folder to Solution Explorer and places the file (A Sektion MyFat [ pregect)
you selected in the Solution Items folder, as shown in Figure 2-6. In il E" ——
& oy

addition, Visual Studio automatically opens the file for you.

Adding New Files to the Project EEMn . =o-

Once you get used to working with Visual Studio, you may decide to create FIGURE 2-6: The
files from scratch using the Visual Studio IDE. In this case, you need to add Solution Items folder
blank (new) files to the project. The following steps show you how to perform  holds the Python files
this task. you add.

1.  Right-click the solution entry in Solution Explorer and choose Add = New Item from the
context menu. You’ll see the Add New Item dialog box shown in Figure 2-7.
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FIGURE 2-7: You can use the Visual Studio IDE to create new Python files.

2. Highlight the Text File entry. Visual Studio will assume you want to create a text (.TXT) file,
but you can change the extension to anything you want.

3.  Type the name of the Python file you want to create in the Name field. Make certain that
your file has a .py extension or the IronPython interpreter may not work with it.

4. Click Add. Visual Studio adds the file to Solution Explorer (similar to the addition shown in
Figure 2-6) and automatically opens the file for editing.

IronPython Project Limitations

The project you create using this technique has some serious limitations. Here’s a partial list of
the things that you won’t see in your IronPython project that you’ll normally see in other Visual
Studio projects.

> Color support for keywords or other special text

IntelliSense

>

>  New Items dialog support

> Immediate window (debugging)
>

Command window (when working with variables during debugging)

www.it-ebooks.info


http://www.it-ebooks.info/

Using Visual Studio to Create IronPython Applications | 29

Debugging the Project

After you write your code, you can use the Visual Studio debugger to debug the project. This chapter
provides a brief overview of debugging. Chapter 12 discusses debugging in detail. All you really need
to worry about now is understanding how the debugger works so that you can use it to trace through
sample programs in this and other chapters in the book.

This section assumes you’re using the MyFirst.py example found in Chapter 1 and that you’ve created a
project for it. Start by placing a breakpoint on the first line of the application (print ('5 * 10 ='),);
then place a second breakpoint at the beginning of the function (def mult(a, b):). You can do this
by placing your cursor on the line and pressing F9 or choosing Debug = Toggle Breakpoint. You should
see the breakpoint shown in Figure 2-8.

-~

b=

=

def mult(a, b): oy

prime("s ® 10 =),
primt{mult{s, 18})

return a * b

FIGURE 2-8: Visual Studio helps you debug your IronPython applications.

At this point, you can begin debugging your application. The following steps get you started.

1.

Press FS or click Start Debugging to begin debugging your application. Starting the debug pro-
cess can take a while because Visual Studio has to start a copy of the IronPython interpreter.
Visual Studio stops at the function definition. IronPython makes a list of function definitions
when it starts the application.

Click Step Over. You’ll move to the first line of the application. At this point, the debugger
begins executing your application code.

Click Step Over again. If you look at the command prompt at this point, you’ll see that it
contains the expected output text, but not the answer, as shown in Figure 2-9. Now, if you
clicked Step Over again, you’d see the output from the mult () function, but you wouldn’t
actually see the code in Mult () execute. The next step shows how to get inside a function so
you can see how it works.

fiw C:\Program Files\IronPython 2.6\ipy.exe

FIGURE 2-9: The console screen will show the results of tasks performed in your application code.
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4. DPress FS or click Start Debugging. The application will stop within Mult (). Being able to
stop within a function is the reason for setting the second breakpoint at the beginning of this
procedure. Now you can use Step Over to execute the lines of code one at a time. Notice the
Debug History window. You can select entries in this window to see what the IronPython
interpreter has been doing in the background, as shown in Figure 2-10.

[ oetug Hesory -0x
ERING _
2l Categores = || Al Threads -JI
& Exceplion: Caughl: ™ ["Snlem Component Modsl Win3 2Exeplion”) "
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# Fuorphion: Caught: "Ka madule naemerd stenustnmine” (TrmnPython funtime Fracepeioes Impanferrpiian”)
A Exception:; Throwen:; "Mo module remed useroustomize™ [ LronPython. Runtime. Exceptiors. ImporiException” |
Al Doeptyon: Caught: "No modubs nemed usertustiomize” [lnonython. Runtime Dacapbons. Emportincepbon™)
# Fille: Arress "Myfingt FY”

# File: Ooue "GY0E5S - Sanrce Coce|\Chapler 02 MyFusl. Py~
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FIGURE 2-10: Use the Debug History window to see what the interpreter is doing
in the background.

5.  Press FS or click Start Debugging. The application will end.

Visual Studio does provide you with access to many standard debugging features. For example,
you can place variables in the Watch windows and see their values as shown in Figure 2-11. You
also have access to the Call Stack and Output windows. The Immediate and Command windows
don’t work as you might expect them to, so you need to inspect variables and perform other
variable-related tasks using the Watch windows.

\Warch 2 ~0x
Tiye Wk Type
@8 | 5 obgect fnd)

@b Le] ohiect (ng)

FIGURE 2-11: The Watch windows provide access to variable information.
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UNDERSTANDING THE USE OF INDENTATION
AND CAPITALIZATION IN IRONPYTHON

Most application programming languages have rules that help the compiler or interpreter under-
stand what you mean. For example, when working with C, C++, Java, C#, and a number of other
languages, you use opening and closing braces to indicate the code that belongs within a structure
such as a function or loop. Without these opening and closing braces, the compiler or interpreter for
the target language would never be able to understand what you mean — these braces add structure
to your application code. Likewise, IronPython relies on rules, indentation and capitalization, to
help the interpreter understand your code.

The interpreter does help you with the indentation. The amount you indent a line doesn’t seem to
matter. Using tabs instead of spaces doesn’t seem to matter either, but using tabs will ensure that
you don’t run into problems seeing the indentation in code properly. Open a copy of IPY to follow
along with the discussion in this section. Try the following steps and you’ll discover how the inter-
preter helps you discover when to indent.

1. Type someText = 'Hello' and press Enter. You’ll see that the interpreter adds three
greater-than signs (>>>). The >>> is a primary prompt and tells you that you don’t need to
add any indentation.

2. Typeif SomeText == 'Hello': and press Enter. Now you’ll see that the interpreter adds
three dots (. . .) to the next line. The . . . is the secondary prompt. It tells you that you’ve
entered a structure.

3. Typeprint SomeText and press Enter. The interpreter displays an error message like the
one shown in Figure 2-12. The interpreter expected an indented block, but you didn’t pro-
vide any indentation, so the block failed.

IronPFython (2.6.18928._.8> on .NET 2_.8.58727_3603
Type "help'. "copyright', 'credits' or "license' for more information.
»>>> SomeText = ‘Hello”
»>>> if SomeText == 'Hello':
... print SomeText
File '"{stdin>"'", line 2
print SomeText

-~

IndentationError: expected an indented block

23>

=

FIGURE 2-12: Not indenting at a secondary prompt produces an error.

4. Repeat Step 2 again. Press Tab. Type print SomeText and press Enter. This time, the entry
succeeds, as shown in Figure 2-13. Notice that the interpreter has displayed . .. again so
that you can continue the block if desired. In fact, the block continues until you end it by
not indenting an entry.
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IronPython Console

IronPython 2.6 (2.6.18928.8> on _NET 2_8.58727_3683 I
Tupe "help"., "copuyright', “credits" or "license'" for more information.
>>> SomeText = ‘Hello’
>>> if SomeText == ‘Hello’:
... print SomeText
File "<{stdin>", line 2
print SomeText

IndentationError: expected an indented hlock
>>»> if SomeText == 'Hello’:
- print SomeText

FIGURE 2-13: A properly indented entry succeeds.

5.  Press Enter. The interpreter displays the word Hello. The interpreter will keep track of a
block until you finish entering the last line of code. It then evaluates the block and performs
all of the tasks it contains.

Now that you have the basic idea about indentation, it’s time to consider capitalization. IronPython
is case sensitive. So, if you type:

If SomeText == 'Hello':

and press Enter, the code will fail. Figure 2-14 shows that the error information you receive isn’t
straightforward. All that the interpreter tells you is that the token it received is unexpected (a token
is a single word that the interpreter parses to discover what you want to do). The interpreter will
provide more precise information for some errors. Type:

if SomeText == 'Hello':
print sometext

and press Enter. This time you get precise error information, as shown in Figure 2-15. The inter-
preter tells you that the error lies in line 2 of the block and that the error occurred because
SomeText isn’t defined.

>>> If SomeText == ‘Hello’
File "{stdin>", line 1
If SomeText == ‘Hello’:

~

SuntaxError: unexpected token ‘SomeText’

2>

FIGURE 2-14: Some error messages are ambiguous.
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fiw lronPython Console

»>»> if BSomeText == 'Hello’: -
EiEar print sometext =i
i;écehack {most recent call lastd:

File '"{stdin>', line 1. in <module>
NameError: name ‘SomeText' is not defined
>3 L

=

FIGURE 2-15: The interpreter can provide precise error information for certain classes of error.

The point of this exercise is that the interpreter will catch indentation and capitalization errors. In
some cases, you might scratch your head for a while trying to figure out what went wrong, but the
interpreter is accurate about locating such problems for you.

It doesn’t matter whether you use tabs or spaces for indentation. Try the example out using spaces
instead of a tab. Youw’ll discover that it works just fine. However, using tabs provides uniform spacing
that is easier to see when you’re reading the code. If you’re not careful, you might use one space in
one location and four in the next, making it hard to tell when something really is indented.

CONSIDERING DATA TYPES IN IRONPYTHON

You might have noticed an appalling lack of data types in the example so far. When an application
needs a string variable, it simply assigns the string to a variable without ever specifying a data type.
Likewise, numbers are simply assigned to a variable; it doesn’t apparently matter whether the number
is an integer or a floating point value. IronPython seemingly doesn’t care. For example, the code in
Listing 2-1 works just fine.

‘) LISTING 2-1: Working with variables of various types

Available for
downloaton  String = "Hello"
rox.com
Integer = 1
Float = 1.5
print "String =", String, "\nInteger =", Integer, "\nFloat =", Float

raw_input ('Press any key to continue...')

This example shows that you can create a string, integer, or floating point value without actually
declaring them. IronPython does track the data type, but it does so in the background, without your
knowledge. When you try to print the values, IronPython automatically converts the values in the
background for you to standard strings. Figure 2-16 shows the output of this example.

You may also notice that this example makes use of escape characters, the \n in this case. The \n
simply tells IronPython to add a newline character to the output. In fact, if you've worked with C, C++,
C#, or any of a number of languages that rely on escape codes, you’ll find yourself right at home when
working with IronPython. Table 2-1 shows the common escape codes that IronPython recognizes.
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resz any key to continue..._

FIGURE 2-16: IronPython tracks data type and performs conversions automatically as needed.

TABLE 2-1: IronPython Common Escape Codes

ESCAPE CODE MEANING EXAMPLE
\f Single quote () \”
\* Double quote (*) A\
\ Backslash (\) A\N
\a American Standard Code for Information \a’

Interchange (ASCII) Bell (BEL) — produces a beep

\b ASCII Backspace (BS) ‘b’

\f ASCII Formfeed (FF) AP

\n ASCII Linefeed (LF) \n’

\ooo Character with octal value ooo. You may provide “\243’ produces the pound
up to three octal sequences, just as you would monetary symbol

when working with C.

\r ASCII Carriage Return (CR) \r’

\t ASCII Horizontal Tab (TAB) A\t

\UXXXX Character with 16-bit hexidecimal value xxxx. u\uOOF7’ produces the
This escape sequence only works with Unicode division symbol

characters. You can combine character sequences
to obtain a particular complex character.

AUXXXXXXXX Character with 32-bit hex value xxxxxxxx. This u'\UOOOOOOBD’
escape sequence only works with Unicode char- produces 2
acters. Characters outside the Basic Multilingual
Plane (BMP) are encoded using a surrogate pair
when you compile Python for 16-bit use.

\v ASCII Vertical Tab (VT) A\
\xhh Character with hex value hh. You must provide “\xA2’ produces the
precisely two values, as shown in the example. cent sign
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The raw_input () function is also new. If you’re working in Visual Studio, the console screen appears
and disappears so quickly in many cases that you can’t see the output of your code. Using the raw_
input () function as shown simply adds a pause to your code. The string included with the function
call provides a prompt. You’ll discover more about input and output functionality as the book pro-
gresses. For right now, all you really need to know is that you can obtain a value from the console using
raw_input ().

Don’t get the idea that you won’t have any access to native data types. It’s possible to tell IronPython
to react in a certain way to your data. For example, you can use the str () and repr () functions to
interpret a string in multiple ways. In addition, you can specifically convert numbers to a specific type,
as shown in Listing 2-2.

‘) LISTING 2-2: Specifying data types

Available for
download on # Create a string variable.

Wrox.com .
String = 'Hello and Goodbye'

# Display using str() and repr()

print 'A string and its representation.'
print 'str()', str(String)

print 'repr()', repr(String)

# Create the numeric variable.
Number = 5.1

# Display the numeric types.

print '\nThe numeric data types.'
print 'int', int (Number)

print 'long', long (Number)

print 'float', float (Number)

print 'complex', complex (Number, 3.5)

# Pause the display
raw_input ('Press any key...')

This example begins by showing you a comment. Yes, IronPython, like most computer languages,
supports comments and you should use them often.

The first part of the code works with a string. When you use the str () function, you tell IronPython
to take any data within the function, the expression, and convert it to a string. [ronPython performs
this task for you automatically, but you can use the str () function for explicit conversion. The output
of the str () function is always in human-readable form. The repr () function returns a representa-
tion of the object you pass to it. In most cases, you use the repr () function to create output that the
interpreter understands. Figure 2-17 shows the difference in output between the two functions. Notice
that repr () outputs single quotes so you could pass this information directly to the interpreter.

The second part of the code works with a number. In this case, the number contains floating point
data. However, you can convert it directly to an int or long using the int () or long() functions.
The float () function will convert any numeric data into a floating point number and you can
even create complex numbers using the complex () function. Figure 2-17 shows the output from the
numeric conversions as well. IronPython also supports base conversions using the oct () and hex ()
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functions. In fact, you can see the entire list of built-in functions at http: //docs.python.org/
library/functions.html.

C:\Program Files\IronPython 2.6\ipy.exe

string and its representation. e
tr<{> Hello and Goodhye
repr() "Hello and Goodhye’

The numeric data types.
int 5

long 5

float 5.1

complex (5_1+3.53>
Prez=z any key...

=

FIGURE 2-17: Use str() or repr() as appropriate to create output for your application.

You’ll see a wealth of data types as the book progresses. For example, Chapter 4 discusses arrays
and collections, Chapter 5 tells you all about objects, and Chapter 6 begins a discussion of working
with the standard library. There are a number of online resources for working with data types as
well. The two best sources — the ones used for this book — are at:

> http://www.python.org/doc/2.4.4/1ib/types.html

> http://docs.python.org/library/datatypes.html

EXPLORING THE IRONPYTHON MODULES

In Chapter 1, you used the interpreter to work with IronPython. However, the moment you closed the
interpreter, everything you did was gone. Working directly with the interpreter means that your work
is temporary, which is fine when you want to experiment, but not a good idea when you want to write
longer applications or save your work for posterity. Consequently, in this chapter, you’ve used Visual
Studio to work with Python files that have a .py extension. These files are known as modules.

Just like any other programming language, you’ll find it worthwhile to place some code in separate files.
For example, you might create a math library that contains your favorite math functions. Rather than
copy those functions everywhere, you place them in a separate module and then import that module as
needed into an application. In order to make this setup work, you must know how to import modules
and use them within the application. The following sections discuss modules and how you work with
them in IronPython.

Considering Built-in and External Modules

IronPython uses the concept of built-in and external modules. A built-in module is one that you can
access all the time from within the interpreter. For example, the str () function is part of a built-in
module. All the code that the interpreter relies upon to perform basic tasks is part of a library of
modules that comes with IronPython. In fact, you can see these modules in the \Program Files\
IronPython 2.6\Lib directory of your installation.

www.it-ebooks.info


http://www.it-ebooks.info/

Exploring the IronPython Modules | 37

An external module is one that you must load separately in order to use. When you create a file of
functions you want to use within your application, you must load that module and then provide
access to it from within your application. The following sections discuss both built-in and external
modules. However, you should consider these sections as an overview because you’ll use modules
throughout the book.

Working with the Built-in Modules

As previously mentioned, built-in modules are those that come with IronPython. There are actually two
levels of built-in modules: those that are available immediately and those that you have to import first.
This second group is part of [ronPython, but you don’t always need them, so the interpreter asks that
you import them before using them. The following sections discuss both levels of built-in modules.

Considering the Immediately Available Modules

When you start the IronPython interpreter, you get a few functions immediately. These functions
are internal to the interpreter itself. To see these functions, you use the dir () function. If you type
dir () by itself, you see the top-level modules shown in Figure 2-18.

fiw lronPython Console

IronPython 2.6 <2_6_.10928.A> on .NMET 2_A.50727_3603
ype "help', “copyright', "credits" or "licensze' for more information.
>3 diri?

[’ _ _builtins_ ', ' _doc__ ', '_name__"1

>3

FIGURE 2-18: Use dir() to obtain a list of modules.

The three names, __builtins__, doc_ ,and _ name__, probably don’t tell you very much.
(Yes, those are double underscores before and after each module name.) However, all the functions
you’ve used so far in the book appear in these three modules. Type dir(__builtins__) and press
Enter. Suddenly, you begin seeing function names that you’ve used before, as shown in Figure 2-19.
For example, you’ll find the dir () function in the list, as well as raw_input (). These functions
help you create basic applications without importing anything else.

It turns out that dir () is an exceptionally helpful function. For example, if you want to discover
the methods and attributes that the raw_input object supports, then you type dir (raw_input). Go
ahead; give it a try right now. You’ll find out that raw_input () supports additional features such as
__ format__ that we’ll use later in the book.

You may have noticed that the __doc__ attribute keeps popping up in the lists that you display. The __
doc__ attribute is also exceptionally important because it provides usage information about the object
or function in question. For example, you might want to find out more about raw_input.__ format__
(), so yowd type print raw_input._format_ . doc__and press Enter — the interpreter would
display the help information shown in Figure 2-20. In this case, you see that __format__ () requires
an object that requires formatting and a string that tells how to format it.
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: IronPython Console

>>» dir{_builtins__

[*'ArithmeticError’,
¥

AszertionError’, ‘AttributeError’, ‘BaseException’, ‘Buffer
*Byteslarning’ . 'DeprecationWarning’, ‘EOFError’, 'Ellipsis’, ‘EnuirunmemJ
', "Exception’. ‘False’'., ‘FloatingPointError’. ‘Futurelarning’. ’Generato
*10Error' . ‘ImportError’. 'ImportWarning'. ‘IndentationError’. " IndexErr
*KeyError', ‘HevyhoardInterrupt’. 'LookupErvor’. 'MemoryErvor’. ‘HNameError'.
*Mone’,. ‘MotImplemented’. ‘MotImplementedError’. '08Error’. ‘OverflowError’, P
ndingDeprecationWarning’ . ‘ReferenceError’. 'RuntimeError’. ’'RuntimeWarning’ . *
tandardError’ . 'Stoplteration’, ’SyntaxError’,. ‘SyntaxWarning’. ‘SystemError’.
'SystemExit’,. ’‘TabError’. 'True’. ’‘TypeError’. ‘UnboundLocalErrvor’, ‘Unicodeleco
eError’, ‘UnicodeEncodeError’. ‘UnicodeErrvor’. ‘UnicodelranslateError’,. ‘Unicod
HWarning’ . ‘Userlarning’, 'UValueError’. ‘Warning’,. ‘WindowsError’,. 'ZeroDivision
vrov’', ' ', ' _debug_ ', '_doc__’'. '_dmport__ ', '__name___ ', '_package__ ', 'a
‘s fall’, "any’',. ‘apply’, "hasestring’, ‘hin’, 'hool’, 'huffer’',. ‘'hytearray’ .
‘hytes’, ‘callable’, ‘chr’, ‘classmethod’,. “‘cnmp’,. ’‘coerce’, “compile’, "complex’
‘copyright’ . ‘credits’, ’‘delatty’, ‘dict’, ‘dir’', ‘divmod’, ‘enumerate’, ‘eval
‘execfile’, ‘exit’, "Ffile’, *Ffilter’, ‘float’, 'format’, *'frozenset’, ‘getatt
» "globals’, 'hasattr’, 'hash’, 'help’, 'hex’, *id’, "dinput’,. 'int’, "dintern’.
isinstance’, 'dissubclass’, ‘diter’, ‘len’, ‘license’, "list’, "locals’, 'long’.
‘max’,. 'min’, ‘next’, ‘object’,. ‘oct’, ‘open’, ‘ord’', ‘pow’, ‘print’, ‘p
» ‘guit’, ‘range’ . ‘raw_input’,. ‘reduce’. ‘reload’. ‘repr’,. ‘reversed’.
‘get’,. 'setattr',. ‘szlice’, ‘szorted’, ‘staticmethod’,. ‘=ty’', ‘szum’, ‘zup
*tuple’, ‘type’,. ‘unichr’'. ‘wnicode’, ‘vars’, ‘xrange’. ‘zip’l

FIGURE 2-19: The __built-ins__ module contains a lot of functions you’ve already seen.

» IronPython Console

>>» print raw_input._ format__ . doc_ e
}gg _ _format_ C(obhject self. sty formatSpec) =

FIGURE 2-20: The __doc__ attribute tells you about the objects and functions IronPython supports.

Using sys.builtin_module_names

The modules loaded with the IronPython interpreter are enough to perform very basic tasks, such as
those found so far in the book. However, most applications aren’t that simple — you need additional
functionality to create something useful. One of the most commonly imported modules is sys. The
sys module contains a wealth of extremely useful objects that you’ll need to build most complex
applications. In order to use the sys module, you simply type import sys and press Enter. If you use
the dir () function at this point, you’ll discover that you now have access to the sys module.

The sys module includes an interesting function, sys.builtin_module_names. You can use this
particular function to obtain a list of all of the modules that are built into the interpreter. These are
modules that load as part of the interpreter, instead of as separate files. Try it now and you’ll see
output similar to that shown in Figure 2-21.

It’s important to note that these are module names and not object or function names. These modules
appear as part of the executable, rather than as separate files. You’ll find them with the IronPython
interpreter source code. The sys.builtin_module_names function is the only way to obtain this
information.
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IronPython Console

IronPython 2.6 <2_6_.18928.8> on .NMET 2_0.58727_3683
Type "help', “copyright', 'credits" or "license' for more information.

>>» dmport sys

»>>> sys. builtin_module_names

' future_builtins’. ‘dimp’. “sys’,. *_builtin_ ', ‘exceptions’', ‘clr’, '_locale”.
‘cmath’,. ‘socket’'. '_codecs’, ‘arrvay’,. ‘' _winreg', '_weakref’', ' _warnings',. '_zp
e’,. ‘_random’, '_functools’. ’xxsubtype’,. ‘time’, ‘thread’. '_struct’. ’_heapq’ .
' _ctypes_test’, ' _ctypes’,. ‘_shabl2’, *_sha256’, ’_sha’,., ‘select’,. ‘re’. ‘opera
tor’, ‘nt’, ' _md5’, ‘' _fileio’, ‘math’', ‘marshal’. *'binascii’. 'itertools’. *gc’.
{ergnu’. ‘datetime’. ‘cStringl0’, ‘cPickle’, ‘copy reg’,. ’_collections'. '_hyte
=io

>3

E

FIGURE 2-21: Obtain a list of modules you can access using sys.builtin_module_names.

Using External Modules with IronPython

Any application can use external modules. In fact, your IronPython application can have any
number of external modules. You can use them as you would any other application. In order to use
an external module, you simply import it into the main module. Let’s begin this example with a
simple external module named MyStuff.py. Listing 2-3 shows the code for this module.

‘) LISTING 2-3: Creating a simple external function

Available for
download on # Define a simple function that takes

Wrox.com
# two arguments.
def SayHello(msg, name) :
"Displays a hello message -> SayHello(message, user name)"
print msg, name
return

The sayHello () function is quite simple. All it does is print the message and name onscreen —
nothing too complicated. However, it does serve as a useful example of how to work with external
modules. Notice the string in the first line. The __doc__ attribute uses this information. After

you import the module, you can type print MyStuff.SayHello.__doc__ and press Enter to see
this message.

Before you can use SayHello (), you must import it. The main module, External.py, imports the
external module as shown in Listing 2-4.

‘) LISTING 2-4: Importing an external module and using it

Available for
download on # Import the file

Wrox.com X
import MyStuff

# Assign the function to a local variable.

continues
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LISTING 2-4 (continued)
SayHello = MyStuff.SayHello

# Perform the task.
SayHello('Hello', 'George')

# Pause the display
raw_input ('Press any key...')

The example begins by importing MyStuff. Placing the external module in the same directory as the
rest of the application is the best way to ensure the interpreter can find it. When you plan to use a
particular function relatively often, you can assign it to a local variable, as shown in the example.
This technique lets you call the function without using the module name, as would normally be
required. The code calls sayHello () next. It then pauses so you can see the output in Visual
Studio. Figure 2-22 shows the results.

\Program Files\lronPython 2.6%\ipy.exe

ello George
ress any key...

FIGURE 2-22: The output shows the result of calling the SayHello() function.

INTERACTING WITH THE IRONPYTHON ENVIRONMENT

At this point, you know how to create basic functions; determine which modules, objects, and
functions are available for use; and import external modules as needed. The last major basic task
you need to know about is interacting with the IronPython environment. Knowing this informa-
tion will help you create better applications. The following sections provide an overview of many
environmental needs you’ll have when using IronPython.

Obtaining Version Information

You may find a need to programmatically process the version information for a particular IronPython
installation. Perhaps your application requires a newer version of IronPython. You can obtain this
information programmatically using the sys.version attribute. The following code shows a simple
method for checking the IronPython version.

import sys
print sys.version

Of course, your concern may revolve around Windows. In this case, you can use
sys.getwindowsversion () to obtain the information you need. The output is an array
containing the following five values:

> Major version

»  Minor version
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Build
>  Platform

> String describing installation (such as the current service pack)

Changing sys.path Values

The sys.path attribute is an array containing paths to various parts of IronPython. You can

use sys.path to locate or modify the path for IronPython. For example, if you type print sys
.path[0] and press Enter, you obtain the path for the currently executing application. The standard
list provides these locations:

> Executing application path (blank if the interpreter can’t determine the location)
IronPython library directory
IronPython DLL directory

IronPython executable directory

Y Y VY

IronPython site-packages directory

The interpreter always searches these paths, looking for any modules you want to import or other
resources your application requires. You can add or remove entries as necessary. Chapter 4 tells how
to work with arrays.

Obtaining Command Line Arguments

An application can receive command line arguments when it executes and then processes those
arguments, just as you would do with any other application. IronPython uses a similar approach

to that of C and C++. You use the sys.argv array to obtain a list of the arguments passed at the
command line. For example, if you type print sys.argv[0], you see the first command line argu-
ment passed to the application. The sys.argv array is blank when you start the interpreter without
specifying a module to execute. You’ll see command line processing examples as the book progresses
because this is a powerful feature.

If you’re getting the idea that loading the sys module provides all kinds of power
for your application, you’re right. You can see a complete list of the sys module
functions and attributes at http: //docs.python.org/library/sys.html. Of
course, you'll see additional examples as the book progresses.

USING IRONPYTHON CONSTRUCTIVELY

This is a chapter of basics. It’s the training-wheels chapter of the book because everyone needs to
start somewhere. However, this chapter didn’t start at the ground floor — I assumed you already
know something about programming in general and .NET languages in particular, so this chapter
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didn’t have a lot of handholding in it. Consequently, you learned quite a bit about IronPython,
including how to indent and use capitalization, work with data types, use modules, create functions,
and control the environment. You’ll probably use the information in this chapter so much that you
won’t need the chapter after a while, but in the meantime keep a bookmark on it so you can refer to
it as you progress through the other introductory chapters.

It’s time to get a little work done with your IronPython setup. The first step is to get used to working
with Visual Studio and IronPython. You won’t find any fancy templates to do the work for you, so
make sure you practice creating some projects. In addition, put some simple projects together using the
techniques described in this chapter. The projects don’t have to do anything fancy; all you’re trying to
do is get the procedure for creating and managing projects down. Try creating a few applications that
use functions and exercise the various data types. Have a little fun with the print () function!

Chapter 3 builds on what you learned in this chapter. The next step is to work with some structured
programming elements such as loops. The pace really is going to pick up, so make sure you spend
the time required in each chapter to build your knowledge — otherwise, you’re going to get lost
pretty quickly. Even so, Chapter 3 is still a basics chapter (as are Chapters 4 and 5).
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» CHAPTER 5: Interacting with Structures and Objects
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Implementing Structured
Language Elements

WHAT'’S IN THIS CHAPTER?

Creating applications that use multiple statements
Developing applications that select between options

Working with loops in applications

Y Y VY

Enumerating data within applications

Up to this point, the sample applications have focused on simple tasks that didn’t require much
structure. However, real applications solve complex problems that often require decision making
and loops. Performing these tasks requires structure within the application. The IronPython inter-
preter must know where the decision-making process and the loops begin and end. Consequently,
you must know how to add structure to your application.

This chapter discusses four levels of structure. First, you’ll see how to string a number of
statements together in a structured manner. You’ve already seen some examples of this kind
of structure in Chapters 1 and 2, but this chapter goes further. Second, you’ll see how to
create decision-making structures so that the application can choose between options. Third,
you’ll discover two looping mechanisms provided by IronPython. And fourth, you’ll see how
to enumerate data within applications — one of the more important structural techniques.

After you complete this chapter, you might be tempted to ask whether this is all that IronPython
provides in the way of structures. It’s true that IronPython does provide a few more advanced
structural elements not discussed in this chapter, such as the with keyword. However, IronPython
doesn’t suffer from the complexity of other languages; it really does keep things as simple as they
appear in this chapter (and throughout the rest of the book).
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STRINGING STATEMENTS TOGETHER

A basic IronPython application begins as a series of statements, as a procedure. These statements
perform some task at the command line or within a window, depending on which IronPython inter-
preter you use. This initial execution path is called the main function, even though there really isn’t
a function — simply a set of statements.

A lot of people feel uncomfortable with the open feel of IronPython’s main function so they create
something that looks a bit more like what they’re used to using, as shown in Listing 3-1.

‘) LISTING 3-1: Creating an actual main() function

Available for
download on
Wrox.com

import sys

# Create a main() function that everyone can recognize.
def main(argv = None) :

# Obtain the command line arguments.
if argv is None:
argv = sys.argv

# Display the command line arguments.
for ThisArg in argv:
print ThisArg

# Pause after the debug session.
raw_input ('Press any key to continue...')

# Call the main() function.
if _ name_ == "__main__ ":
main ()

This code shows a few interesting structural features of IronPython, which is why it’s such a good
example to start with. The code actually begins with a comparison of __name__ to "__main__". It
turns out that __name__ always contains the name of the current function. Using __name__ makes
it possible for your application to detect its position in the execution loop.

@ Most programming languages provide an equivalent of the main () function

described in Listing 3-1. Even C# and Visual Basic have a main () -type function
that creates the initial form. Whether you actually use a main () function in your
applications depends upon how you expect other developers to interact with
your code. The examples in this book don’t rely on a main function for the sake
of clarity, but you might want to consider including one when developers are
used to working with main () as part of their coding experience. Of course, you
can call main () anything you like to match the programming language that your
developers normally use.
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In this case, the application calls main (), the new main function. If you’ve spent any time
writing C or C++ code, this version of main () will look a little familiar. While it lacks argc
(the argument count), this main () does have an argv. However, the arguments can change
between the time the code starts the application and begins processing main (), so you want
to set argv to None (essentially, nothing at all in IronPython), and obtain the command line
arguments from sys.argv.

At this point, the code uses a for loop to parse argv and displays its arguments on screen.

At a minimum, you get the name of the application. The arguments you see depend on their
order on the command line (or in Visual Studio). For example, if you specify -D after the file-
name, then you see it as part of the arguments. Figure 3-1 shows an example of what a series
of arguments might look like when using a command line of NewMain.py -D -c These are
arguments. The code ends by pausing so you can see the output when using the Visual Studio
debugger.

C:\Program Files\lronPython 2.6\ipy.exe

arguments
Press any key to continue...

=

FIGURE 3-1: Create a main() function and then process the command line arguments in it.

Notice the levels of indentation in this example. The levels of indentation show the structure of the
application. Unlike many application development languages, [ronPython enforces indentation, with
the result that you can see the application structure quite easily.

In IronPython, structure comes in a number of forms, all of which are accessible to you as the
developer. Using structure properly makes your applications easier to understand. From the main
(and any other) function, you can use the following structural elements:

> Import external files

>  Call other functions

> Use decision-making or loop structures

> Interact with objects
Chapter 5 demonstrates IronPython objects in detail. For now, you need to consider that IronPython
uses many objects that don’t appear as objects at first. For example, later in this chapter you’ll discover
that the common string actually provides a number of methods you can use to modify its content. You’ll

encounter more objects as the book progresses. For now, focus on the basic structure that [ronPython
provides so you don’t get lost when creating your own applications.
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SELECTING BETWEEN OPTIONS

Decision making is an essential part of most applications. IronPython doesn’t provide the wide range of
decision-making options that other languages do. In fact, you have just one decision-making structure:
the if statement. Fortunately, the if statement takes three forms that meet every possible programming
need, even when using the if statement isn’t quite as elegant as other possibilities, such as

Select. . .cCase. The following sections describe the three forms of the if statement:

> if
>  if...else

> if...elif...else

Performing a Simple Decision Using if

The simplest kind of decision is one where you look for a particular value or range of values and
then perform a task when you find what you’re looking for. For example, you might expect the user
to input a certain value and then test for that value in your application, as shown in Listing 3-2.
Like every other computer language on the planet, the expression provided for an IronPython if
statement is a Boolean value of some type.

‘) LISTING 3-2: Making a simple decision

Available for
download on # Define an input variable.

Wrox.com K
Answer = raw_input('Say hello (Y/N)?')

# Check the value of Answer.
if Answer.upper() == 'Y':

# Perform some tasks based on a positive response.
print 'You typed:', Answer
print 'So Hello!'

# Pause after the debug session.
raw_input ('Press any key to continue...')

The code for this example retrieves some input from the user and reacts to it. You’ve probably created
many applications that do precisely the same thing. In this case, the application uses raw_input () to
obtain the input from the user. You can see how the prompt looks in Figure 3-2.

onPython 2.6\ipy.exe

ay hello <(¥-/H>7Y
ou typed: Y
o Hello?

ress any key to continue...

FIGURE 3-2: Use the various versions of if to make decisions.
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At this point, the code creates the if statement. Notice that the if statement ends with a colon

() just as all IronPython statements do. Everything that’s indented after the if statement is part
of the structure. There aren’t any opening or closing statements, just the colon and the statements
you want to execute (making IronPython one of the least cluttered languages available). Figure 3-2
shows the output from the application when the user provides either a y or Y as input.

@ Omne of the most common errors that developers who are familiar with other
languages make when working with IronPython is to forget to include the colon
after a structural element. Unfortunately, the error message doesn’t always tell
you that the colon is missing — it might point you in some completely different
direction. If you get an error message that doesn’t make sense, you might want
to check for a missing colon in your code. In fact, have someone else look for
the missing colon when you can’t find it — you’ll be amazed at how often a little
colon causes you all kinds of woe.

One of the interesting features of this example is that answer is actually an object. You can’t
declare it as an object or any data type at all. In fact, the code simply assigns a string to Answer
and everything happens in the background. You can find a whole list of string methods at http://
docs.python.org/library/stdtypes.html#string-methods. This book shows how to use a
number of these methods. For now, just keep in mind that IronPython tends to hide complexity in
ways that other languages don’t.

Choosing between Two Options Using if . .. else

Sometimes you need to do more than simply decide to do something based on the output of a
Boolean expression — you also need to do something if the expression is false. Most programming
languages handle this using some form of if. . .else structure, which is precisely what IronPython
does. Listing 3-3 adds to the example shown in Listing 3-2 by doing something when the reader fails
to provide the expected input.

‘) LISTING 3-3: Making an either/or decision

Available for
download on # Define an input variable.

Wrox.com K
Answer = raw_input('Say hello (Y/N)?')

# Check the value of Answer.
if Answer.upper() == 'Y':

# Perform some tasks based on a positive response.
print 'You typed:', Answer
print 'So Hello!'

continues
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LISTING 3-3 (continued)

# The user must have typed something else.
else:

# Perform some tasks based on a different response.
print 'Sorry, you typed:', Answer, 'and not Y.'

# Pause after the debug session.
raw_input ('Press any key to continue...')

The big thing to notice in this example is that you outdent the else clause and follow it with a
colon. Every indented statement after the else clause is part of the else portion of the structure.
The output from this example is similar to the output shown in Figure 3-2. The application asks
a question and then outputs something based on the response the user provides.

Creating a Decision Tree Using if . . . elif . . . else

Many programming languages provide a special structure to handle complex decisions. IronPython
keeps things simple by relying on a special form of the if statement, the if...elif...else state-
ment. As you might expect, each e1if clause includes a Boolean expression. In many respects, the elif
clauses act as the case clauses for the select. . .case structure. Of course, you gain some flexibility
because the e11f clause need not match a particular variable. The else clause acts like the default
clause for the select. . .case structure. Listing 3-4 shows how to work with the e1if clause.

\) LISTING 3-4: Making complex decisions

Available for

download on # Define an input variable.
Wrox.com

Answer = raw_input('Say hello (Y/N)?2'")

# Check the value of Answer.
if Answer.upper() == 'Y':

# Perform some tasks based on a positive response.
print 'You typed:', Answer

print 'So Hello!'

# Check to see if the user entered N
elif Answer.upper() == 'N':

# Give a reponse for a negative answer.
print 'Sorry to hear you don\'t want to say hello.'

# The user must have typed something else.
else:

# Perform some tasks based on a different response.
print 'You need to type Y or N!'

# Pause after the debug session.
raw_input ('Press any key to continue...')
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As you can see from the code, the e1if clause looks very much like the if clause. The only differ-
ence is that the e1if clause must follow the if clause. You can include as many elif clauses as
required to perform a particular task. The output from this example is similar to that shown in
Figure 3-2.

CREATING LOOPS

Computers are far better at repetitive tasks than humans. A computer will perform the same task as
long as you want it to. In fact, your computer is currently performing tasks repetitively, even if you
didn’t start those tasks. For example, you probably have a firewall that’s looking for terrifying inputs
from outside sources, using some type of repetitive procedure. Applications handle these repetitive
tasks using loops. IronPython provides two kinds of loops as described in the following sections:

»  for...in

»  while

Using for ... in

The for. ..in loop is the best way to process lists of things in most cases. You’ll find the for. . .in
loop used with both arrays and collections in many situations (rather than the while loop, which can
appear somewhat clumsy and can perform poorly for list processing). Listing 3-5 shows a for. ..in
loop in action.

‘) LISTING 3-5: Looping through data using for...in

Available for
downloadon  # Cregte an array of strings.

Wrox.com .
MyList = 'Hello', 'Goodbye', 'Red',6 'Green'

# Process the array.
for ThisString in MyList:

# Display the individual values.
print 'The current value is:', ThisString

# Pause after the debug session.
raw_input ('Press any key to continue...')

The code begins by creating an array. This is a very simple array, but it demonstrates just how
easy IronPython makes certain programming tasks. You don’t have to worry about doing any-
thing odd when creating the array. In addition, you’ll find that arrays, like strings, come with a
wealth of methods. For example, if you want to add a new member to an array, you simply call
on the append () method to perform the task. The site at http://docs.python.org/dev/3.0/
library/array.html describes array methods and types in greater detail. You’ll see many of
these array methods demonstrated in Chapter 4.
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After the code creates the array, it uses the for. . .in loop to process it. The interpreter automati-
cally calls the loop code once for each of the values in the array. The individual array values appear in
ThisString. In this case, the code merely prints out the values of ThisString, as shown in Figure 3-3.

rogram Files\lronPython 2.6\ipy.exe

he current value is: Hello -
he current value iz: Goodhye

he current value is: Red

he current value is: Green

ress any key to continue...

FIGURE 3-3: The for loop is exceptionally efficient at list processing.

The for...in loop always has two parts: a target and an expression list. The target can be another
expression list, in which case you can nest for. ..in loops to process the target. It’s possible to dig
down into just about any hierarchy of objects using a for. . .in loop.

Using while

The while loop might not be quite as pretty as the for...in loop, but it serves an important pur-
pose. The for. . .in loop works with a fixed number of elements. The while loop can work with
an arbitrary number of elements, or can remain running until told to stop. You use a while loop in
situations where you don’t know how many times a loop will occur during design time. Of course,
this means that you must give the while loop a positive method of ending, as shown in Listing 3-6.

\) LISTING 3-6: Looping through data using while

Available for
downleadon % Create an array of strings.

Wrox.com K
MyList = 'Hello', 'Goodbye', 'Red', 'Green'

# Define a counter variable.
Counter = 0

# Define the current string.
ThisString = "'

# Process the array.
while ThisString != 'Green':

# Get the next value.
ThisString = MyList[Counter]

# Display the individual values.
print 'The current value is:', ThisString

# Update the counter.
Counter+=1

# Pause after the debug session.
raw_input ('Press any key to continue...')
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This example begins with the same array as shown in Listing 3-5. In order to make the while loop
work, the code must define counter, which keeps track of the current array element. The code also
defines Thisstring, which holds the current array value. As you can already see, the while loop
isn’t nearly as automatic as the for. . .1in loop, but it does provide considerable flexibility.

In this case, the while loop continues to run until ThisString is equal to 'Green', the last value in
the array. As always, the while statement ends with a colon and every indented statement after it is
part of the while structure.

The code relies on counter to access the individual array elements. You simply provide Counter as an
index into MyList using MyList [Counter]. The code then prints out the value found in ThisString.
Finally, the code updates Counter. Notice that IronPython supports the use of the += shortcut. The out-
put from this application appears in Figure 3-4.

fiw C:z\Program Files\IronPython 2.6\ipy.exe

current value is: Hello -
he current value is: Goodhye

he current value is: Red

he current value is: Green

ress any key to continue...

FIGURE 3-4: Use the while loop when you need to perform tasks an indeterminate number of times.

You might have noticed that IronPython doesn’t appear to support the vast array
of loop statement subsets found in other languages. For example, there isn’t any
version of the while statement that tests for the condition after executing the code
the first time. In general, this apparent limitation actually makes things consider-
ably easier. You simply need to write your code in such a way as to accommodate
the “test first” orientation of the IronPython while loop.

PERFORMING ENUMERATIONS

You’re going to encounter a lot of enumerations before the book is over because IronPython uses them
by the gross. Essentially, enumerating data means to obtain the individual elements from a collection
or array and do something with them. One of the more common collections that you’ll enumerate is
sys.path. Listing 3-7 shows a simple example of how this process might work.

J LISTING 3-7: Using an enumeration

Available for

download on i
Wrox.com import sys

# Enumerate the path variables.

continues
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LISTING 3-7 (continued)

for ThePath in sys.path:
print ThePath

# Pause after the debug session.
raw_input ('Press any key to continue...')

As you can see, the for...in loop comes in very handy for enumerating data. Depending on your
configuration, you might not see all of the path information shown in Figure 3-5, but your output
will look similar. The “Changing sys.path Values” section of Chapter 2 tells you more about each of
the elements displayed in Figure 3-5.

C:\Program Files\IronPython 2.6\ipy.exe

:\B255 - Source CodesChapterfl
:\B255 - Source CodesChapterfl
:sPythonZ6™Lib

:»Program Files“IronPython 2Z_6%Lih

:»Program Files“IronPython 2_6DLLs

:»Program Files“IronPython 2_6

:»Program Files“IronPython 2_6%1ib~site—packages
resz any key to continue...

FIGURE 3-5: You can find many uses for enumerations in IronPython.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has demonstrated the essential [ronPython structures, including decision making and
looping. At first you’ll wonder whether you can get the task done with these simple setups. For example,
IronPython lacks a case. . .Select structure. However, you can duplicate this kind of structure using a
simple 1f...elif...else data structure, so the complication of using Case. . .Select really isn’t nec-
essary. When you think about IronPython, think simple, but elegant.

If you’ve spent much time programming, you probably don’t need a lot of practice creating structures.
However, it’s important to spend some time reviewing the examples in this chapter because IronPython
can really throw a curve at you if you think it works like the other languages you use. Try creating a
few applications that have multiple levels to them so that you can see how indentation works within
IronPython.

Chapter 4 continues with more IronPython basics. In that chapter, you discover how to work with
arrays and collections. IronPython uses a host of arrays internally, so it’s important to pay particu-
lar attention to that part of the chapter. Just consider the number of times that arrays appeared in
Chapter 2 as the output of information. You’ll combine the information in Chapter 4 with the infor-
mation in this chapter to process arrays and collections.
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Using Arrays and Collections

WHAT’S IN THIS CHAPTER?

> Using arrays for simple data storage
> Using collections for complex data storage

> Importing and using dictionaries for advanced data management

When you think about it, arrays, collections, dictionaries, and other similar storage structures
provide a means to manage related items. Yes, you can stick any data in the data structure,
but normally, the data elements are going to have some kind of relation. Arrays and other data
management structures are like apartment mailboxes, with an individual mailbox to hold each
individual data element.

The difference between data storage structures comes in the complexity of the data they can
hold and the data management functionality they provide. An array (the term is used generi-
cally here to mean any ordered storage mechanism that follows the rules of arrays) is an older,
simplistic storage mechanism that still sees plenty of use precisely because it’s so simple. If you
only need to hold a list of items, there isn’t a good reason to use a more complex data storage
mechanism.

As applications increased in complexity, developers also encountered data with greater storage
needs. Collections and dictionaries are just two of many storage mechanisms designed to meet
these needs (and the only two that IronPython supports directly). Collections introduce the idea
of enumerated access, while dictionaries provide an easier method than numbering to locate a
particular data element. You’ll discover that these two storage mechanisms provide other func-
tionality as well.

This chapter examines data storage technology for memory. You’ll see how IronPython imple-
ments arrays, collections, and dictionaries. The examples will help you better understand how
to manage and manipulate objects in memory using IronPython.
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WORKING WITH TUPLES, LISTS, AND ARRAYS

Arrays are the backbone of in-memory data storage for most programming languages. At a basic
level, an array is simply a sequence of memory entries. These entries normally reside one after
another in physical memory and you access them using an index — a numeric value. Arrays have
been around about as long as computers have existed. Even early assembler programmers used
array-like structures in their programming.

Like every other language, IronPython provides arrays for you to use. However, IronPython has two
native structures and several external (imported) structures that can qualify as array-like structures.
In fact, unless there’s a specific reason to state otherwise, this book will simply use the term array

to refer to them all. However, it’s important to understand that there are subtle differences between

these array-like structures, so the following sections discuss the three common array-like structures

you’ll find in IronPython.

Understanding Tuples, Lists, and Arrays

As with many languages, IronPython has its own set of odd terminology. The array type used in
Chapter 3 is more precisely called a tuple. Any time you see a list of items separated by commas
such as this:

MyTuple = 'Hello', 'Goodbye', 'Red', 'Green'

the precise terminology for the structure is a tuple. IronPython also supports lists natively. Listing 4-1
shows a simple application that creates a 1ist and then displays its content. Figure 4-1 shows the out-
put from this example.

‘) LISTING 4-1: Creating and using a list
Available for
downloadon  # Define a list
Wrox.com K
MyList = ['Hello', 'Goodbye', 'Red', 'Green']

# Display each list element.
for TheString in MyList:
print TheString

# Pause after the debug session.
raw_input ('Press any key to continue...')

rogram Files\l hon 2.6\ipy.exe

FIGURE 4-1: Lists produce the same output as a tuple given the same input.
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The main difference between a tuple and a 1ist is that you can change the content of a 1ist, but you
can’t change the content of a tuple. If you create a tuple and try to change one of its elements, you
get an error message. Listing 4-2 shows what happens when you try to change a tuple and a 1ist.

J LISTING 4-2: Changing tuples and lists
Available for
downloadon  # Cregte the tuple
Wrox.com
MyTuple = 'Red', 'Green', 'Blue', 'Yellow'

# Create the list
MyList = ['Red', 'Green', 'Blue', 'Yellow']

# Attempt to change the tuple, which will result in an error.
try:

MyTuple[l] = 'Orange'
except TypeError:

print 'Couldn\'t change the tuple.\n'

# Attempt to change the list.
try:
MyList[1l] = 'Orange'
except TypeError:
print 'Couldn\'t change the list.\n'

# Verify that the change worked.
print 'Displaying the list content.'
for TheString in MyList:

print TheString

# Pause after the debug session.
raw_input ('Press any key to continue...')

The example attempts to change both a tuple and a 1ist. However, when the example tries to
change the tuple, it generates an exception, as shown in Figure 4-2. Notice how the code uses a
try...except structure to catch the exception and display an error message onscreen. The except
clause can stand alone, but it’s better to provide a particular kind of exception, which is TypeError
in this case. The code does successfully modify the 1ist and displays the results in Figure 4-2.

ogram Files\lronPython 2.6%ipy.exe

ouldn't change the tuple.

isplaying the list content.
ed

FIGURE 4-2: Lists are mutable; tuples aren’t.
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Tuples and lists are more similar than different. For example, it’s possible to add elements to a
tuple, just as you can to a 1ist. In fact, except for the fact that tuples are immutable (not change-
able) and lists are mutable (you can change them), both structures provide precisely the same features.
Both of these structures are also roughly equivalent to arrays in other languages and you can call them
arrays without provoking too many odd reactions — at least, not from normal people.

Of course, you’re wondering now why Python and IronPython support two array-like structures.
Tuples come in handy for a few reasons. First, because tuples can’t change, [ronPython can imple-
ment them more efficiently, which means that using tuples is faster. Second, tuples are less suscep-
tible to outside influences such as viruses. Because you can’t change the content of a tuple, you also
can’t fill it with things that the application can’t use. Third, tuples are marginally faster to type.

The object that IronPython uses as an array really isn’t an array in the common sense of the
word. It’s more along the lines of a byte array for most programming languages. However,

the IronPython array really doesn’t fit that description either. Rather, you tell IronPython what
kind of sequence you want to store and then provide the storage values. Table 4-1 provides a list
of the array element types.

TABLE 4-1: IronPython Array Data Types

DESIGNATOR TYPE SIZE
'b' Signed char (byte) 1
‘B’ Unsigned char (byte) 1
‘c Character 1
‘o’ Floating point (double) 8
hi Floating point (single) 4
‘h’ Signed short 2
‘H Unsigned short 2
il Signed integer 2
‘I’ (capital eye) Unsigned integer 2
‘I' (lowercase el) Signed long 4
‘L Unsigned long 4

As you can see from the table, an array in IronPython doesn’t include any concept of a string. Strings
in IronPython are considered a kind of sequence. To create an array of strings in IronPython, you’d
need to create an array of character arrays. In short, the concept of an array is somewhat primitive
in IronPython.

Arrays also differ from other array-like structures in IronPython in that you must provide a type
as part of the array definition. Consequently, if you create a character array, you can’t suddenly
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decide to use it to store integer values. You must also import the array module to use IronPython
arrays, because arrays aren’t part of the initial interpreter configuration. Listing 4-3 shows an
example of an array in use.

J LISTING 4-3: Working with an actual array in IronPython

Available for

download on i
Wrox com import array

# define a local version of array.
array = array.array

# Create a character array and assign it some values.
MyArray = array('c', 'Hello World')

# Display each list element.
for TheCharacter in MyArray:
print TheCharacter

# Pause after the debug session.
raw_input ('Press any key to continue...')

The example begins by importing the array module and then assigning the array.array method to
a local variable. You’ve seen this kind of code before with the sys module in previous chapters.

At this point, the code creates a character array. Now it may appear that this array contains a
string, but what it really contains are individual characters. When you output the array, you see the
individual characters, as shown in Figure 4-3. Consequently, most developers of other languages are
going to view the IronPython array as a sort of byte array.

ogram Files\lronPython 2.6\ipy.exe

Ho=Rk o

ress any key to continue...

FIGURE 4-3: Arrays handle sequences of values.
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After reading this section, you might find yourself a bit confused, especially if you’ve worked with
Visual Basic.NET or C# in the past where arrays really are arrays. What you’ll want most often
isa list in IronPython and you’ll likely use a tuple in some situations as well. When you think
array for IronPython, think about these two kinds of objects. On the other hand, when you really
do need to work with individual bits of data, then think about the IronPython array because it does
work with those individual sequences.

Creating and Accessing Single-Dimension Arrays

Single-dimension arrays are actually a simple list of objects. One item appears after another in mem-
ory and you access the items using the numeric value that applies to that particular element. Single-
dimension arrays commonly appear in applications because many items fit within the 1ist category.
You can create arrays in a number of ways. For example, you can create a blank 1ist using the fol-
lowing technique

MyList = []

If you want to fill an array with data as part of the creation process, you can simply provide a list of
values. For example, this code creates an array with four values.

MyList = [1, 2, 3, 4]

You’ve probably seen these techniques (or similar techniques) in other languages. However, [ronPython
has a few additional tricks up its sleeve. For example, you can fill an array with a sequence. The follow-
ing code is perfectly acceptable and fills the array with the path variables.

MyList = sys.path

In this case, the interpreter creates one array element for each path within sys.path. This approach
mabkes it possible to access each path element individually. However, changing an array element won’t
change sys.path. [ronPython makes a copy of the content of sys.path and places it in MyTList.

You can also use expressions to fill the array. This is an especially powerful technique because the
expression can be any legal Python expression that produces a list of items as output. For example,
the following code creates an array with the same list of path items in it, except this code relies on
an expression to perform the task.

MyList = list('Hello')

In this case, MyList will contain one element for each letter. However, the expressions can become
quite complex — as complex as you need them to generate the array elements. For example, the fol-
lowing code also works just fine.

MyList = list(x*x for x in range(10))
This bit of code generates the squares of all of the numbers between 0 and 9 — range () begins with 0

and ends with 9 as output (see the “Using the range() Function” section of the chapter for more details).
The expression need not work with just numeric data either. When you execute the following code

MyList = list(x.upper() for x in "abc")
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MylList fills with the uppercase letters A, B, and C. Consequently, you can fill the array with the
product of a method’s output. In fact, you can create your own functions to process the input from
a list, as shown in Listing 4-4.

‘) LISTING 4-4: Creating specialized array input

Available for
downloadon  # Define a function to output values for the array.

Wrox.com
def ArrayFill (x):

# Output a value that matches the input.

if x == 'a':
return 'Red’
elif x == 'b':
return 'Yellow'
elif x == 'c':
return 'Blue'
else:

return 'Unknown'

# Create the list to process.
AString = 'abcdABCD'

# Create the array.
MyList = list(ArrayFill(x.lower()) for x in AString)

# Print each array element.
for Output in MyList:
print Output

# Pause after the debug session.
raw_input ('Press any key to continue...')

The code begins by defining an array to create array elements. This function could be anything
you choose. The point is that each call to the function provides a specific output based on the
input: Red, Yellow, Blue, or Unknown.

The next step is to define the inputs, which appear in AString. Any sequence you want to process
works fine.

Now the code creates the array using the complex expression shown in Listing 4-4. The expression
loops through each value in Astring and places it in x. The value in x is set to lowercase and passed
to ArrayFill (), which then interprets the value and provides an output. Figure 4-4 shows the output
from this example.

IronPython also includes some interesting array access features. For example, if you want to access
every other array element, you use the code shown in Listing 4-5.

‘) LISTING 4-5: Accessing specific array elements
Available for
“wm“““ # Create the array.

rox.com

continues
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LISTING 4-5 (continued)
MyList = [1, 2, 3, 4, 5, 6]
# Access every other element.

for Output in MyList[::2]:
print Output

\Program Files\lronPython 2.6\ipy.exe

=

FIGURE 4-4: You can use complex expressions to create arrays.

The output is 1, 3, and 35 for this example. Actually, you can provide more than the step for the
output. IronPython provides the means to provide start:stop:step with the colons. For example, if
you wanted to start with element 1 instead of element 0, you'd type:

for Output in MyList[1l::2]:
print Output

This code outputs 2, 4, and 6 based on the previous input. You can control things even more. For
example, look at the following code.

for Output in MyList[1:4:2]:
print Output

Run this code and you’ll see 2 and 4 as output. The code begins with element 1, stops with element 4,
and uses a step of 2.

Let’s look at one other interesting IronPython array technique. Listing 4-6 shows code that not only
shows the array items, but also the index associated with that item.

\) LISTING 4-6: Looping through array elements

Available for
downloadon & Create the array.

Wrox.com R
MyList = ['Zero', 'One', 'Two', 'Three', 'Four']
# Display the items and their index.
for index, item in enumerate (MyList):

print index, item

# Pause after the debug session.
raw_input ('Press any key to continue...')
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In this case, the code begins by creating an array with five strings in it. The for loop iterates
through the array as normal. However, in this case, the example relies on the enumerate () func-
tion to obtain the index for the array elements. Consequently, the output consists of two values —
the array index and the element value. You can read more about the enumerate () function in the
“Using the enumerate() Function” section of the chapter. The output from this example appears in
Figure 4-5.

C:\Program Files\lronPython 2.6\ipy.exe

Zero -
One

Tuwo

Three

Four

ress any key to continue. ..

FIGURE 4-5: Using functions enables you to extend the output of arrays.

By now you should have gotten the idea that arrays in IronPython are just a bit different from other
languages in that they’re far more flexible and you can use them for a host of tasks.

Manipulating Single-Dimension Arrays

After you get the data into an array, you’ll probably want to manipulate the data in specific ways.
For example, you’ve already discovered that you can change a value in Listing 4-2. However, simply
changing values won’t be enough. Listing 4-7 shows a number of ways in which you can work with
array data (and IronPython provides considerably more methods than those shown in the listing).

\) LISTING 4-7: Manipulating array elements
Available for
dmg;’fggr:" # Define a function for printing.
def Show(type, array):
print '\n', type
for String in array:
print String

# Create the array.
MyList = ['Zero', 'One', 'Two']

# Display the number of elements.
print 'Elements in MyList:',
print len(MyList)

# Add a new element.
MyList.append('Two')
Show ( 'Appended a Value', MyList)

# Add multiple elements.
MyList.extend(['Three', 'Four'])

continues
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LISTING 4-7 (continued)
Show ('Extended MyList', MyList)

# Display the number of instances of the word 'Two'.
print '\nNumber of instances of Two:',
print MyList.count('Two')

# Remove one of the instances of 'Two' from the array.
MyList.remove ('Two')
Show ('Removed a Value', MyList)

# Pop the last value in the array.
MyList.pop ()
Show (' Popped a Value', MyList)

# Delete a value.
del MyList[2]
Show ('Deleted a Value', MyList)

# Sort the array.
MyList.sort()
Show ('Sorted the List', MyList)

# Reverse the sort order.
MyList.reverse()
Show ('Reversed the List', MyList)

# Pause after the debug session.
raw_input ('Press any key to continue...')

The code begins by defining show (), a function used to display the array elements and the kind

of manipulation performed on the array. This is a simple method to display information from the
example without repeating the code. You’ve already seen this code in a number of examples, so you
already know how it works.

Array manipulation falls into two categories. The first is using an external function to perform
the task. For example, if you want to obtain the number of array elements, you call on the 1en ()
function. Likewise, if you want to delete a specific element or range of elements, you call on the
del () function.

The second is using an array method. For example, if you want to add elements to an array, you
can either use append () or extend (). The difference between the two is that extend () accepts
a sequence, so you can add more than one element in a single call. You also have multiple choices
when it comes to removing elements. Of course, you can simply delete elements by number, but
you can also use pop () to remove the last element in the array. The remove () method actu-

ally deletes an element based on value. If an array contains two elements with the same value,
remove () deletes only the first of the two elements. IronPython also makes it easy to sort ()

and reverse () sort the content of an array. Figure 4-6 shows how these various functions and
methods affect the test array.
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fiw C:\Program Files\IronPython 2.6%ipy.exe

lements in MyList: 3 -

ppended a Ualue

ne
ress any key to continue...
-

FIGURE 4-6: IronPython makes arrays extremely easy to manipulate using functions and methods.

All these methods (and many others) make it possible to use an array in ways that you might not use
arrays in other languages. For example, by combining the append () and pop () methods, you can
create a stack. If you want a queue, simply use the append () method and de1 () function. In short,
using a combination of functions and methods enables you to work with arrays in ways that would
be difficult in other languages.

Working with Multi-Dimension Arrays

Multi-dimension arrays provide all of the same functionality as a single-dimension array. However,
as the name implies, a multi-dimension array has more than one dimension to it. For example, here’s
a simple multi-dimension array.

MyList = [[1, 2], [3, 4]]
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What you get from this code is a 2 x 2 array. To access a particular element, you use its index as you
normally would. For example, to access the value 1, you would use:

print MyList[0][0]

You may have already figured out the special feature of IronPython arrays — it’s possible to create
ragged arrays without any problem at all. For example, the following code creates a three-element
array where the first element is a two-element array.

MyList = [[1, 2], 3, 4]

If you want to access a member of that first element, say 2, you would use the following code.

print MyList[0][1]

Accessing the other elements is straightforward. You access them as you would a single-dimensional
array. For example, to access the number 3, you use the following code.

print MyList[2]

In all other respects, [ronPython multi-dimension arrays work like their single-dimension counter-
parts. You can perform an amazing number of tasks using multi-dimension arrays.

@ The example, MultiDimension.py, shows how to use automation to display the
contents of both a standard and ragged multi-dimension array. You may want

to wait until after you read the following section, “Using the range() Function,”
before reviewing this example.

Using the range() Function

The range () function is one of the more interesting functions when it comes to arrays because you
can use it in so many ways. The basic range () function outputs a series of numbers beginning with
0 and ending with one less than the number you specify. For example, if you specify range (10), you
get the numbers from O through 9. Listing 4-8 shows some examples of using the range () function.

‘) LISTING 4-8: Using the range() function
Available for
“wmkg;n # Display a simple range.
print ('Simple Range:')
for x in range(10):
print (x),

# Display a specific range.
print ('\n\nRange from 5 to 10')
for x in range(5, 11):

print (x),

# Display the even numbers from 2 through 10.
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print ('\n\nEven Numbers 2 Through 10:')
for x in range(2, 11, 2):
print (x),

# Create an array.
MyList = ['Red', 'Blue', 'Green', 'Yellow']

# Use the range() and len() functions to iterate the array.
print ('\n\nIterating an Array')
for Index in range(len(MyList)):

print MyList[Index]

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

As previously mentioned, the basic range () function outputs numbers starting from 0 through one
less than the number you specify. Consequently, if you want to display the range of numbers from
5 through 10, you must actually specify a range of 5 through 11. Notice how you separate a range
using a comma. The first number is the starting point and the second is the ending point. You may
choose any starting and ending point — even negative numbers.

The range () function also supports a step as a third argument. Consequently, you can output the
even numbers from 2 through 10 by specifying the correct range and using a step of 2.

Of course, using range () by itself has significant limitations. What you really want to do is use
range () with arrays to make it easier to display the array content. The next part of the example
shows how to perform this task. Notice how this example uses the 1len () function to obtain an
upper limit for the range () function. Figure 4-7 shows the output from this example.

fiw C:\Program Files\IronPython 2.6\ipy.exe

imple Range: i
123456 78¢9

ress any key to continue...

=

FIGURE 4-7: Use the range() function to generate sequences of numbers for array and other processing.
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Now that you know about using range () and 1en() together, let’s look at an example of ragged
array processing. The following code shows how to process a ragged array.

# Create a ragged array.
MyList = [[1, 2], 3, 4, [5, 6]]

# Display the array content. In this case, you must place the ragged
# array portion of the example in a try block so that the code
# displays just the first dimension when only one dimension is
# available.
print ('\nDisplaying the ragged array.')
print ('X Y Value')
for x in range(len(MyList)):
try:
for v in range(len (MyList[x])):
print x, vy, ' ', MyList[x]I[y]
except TypeError:
print x, 'N/A', MyList[x]

In this case, you begin with a ragged array that contains the numbers 1 through 6. In order to process
this kind of array, you begin with the first array dimension, which will always have either a sub-array
or a value. In this case, there are four array elements — two sub-arrays and two values (3 and 4).

Of course, you want the values in those sub-arrays. Consequently, the next step is to place the sub-
array processing in a try. . .except block because the processing will fail when the code encounters
a value. The moment the code tries to get the length of the sub-array using 1en (), it will fail with a
TypeError. When the error does occur, the example prints just the first dimension. You can use this
pattern for any ragged array you need to process. Figure 4-8 shows the output from this example.

:\Program Files\lronPython 2.6\ipy.exe

isplaying the ragged array.
Ualue =i

=
Y
=]
[-pR g ¥ LILY LY

FIGURE 4-8: Ragged arrays are relatively easy to process using range() and len().

When working with IronPython, there are typically multiple ways to perform the same task.
Many developers (with good reason) won’t process data by exception. Fortunately, there’s another
way to process a ragged array that doesn’t involve the try. . .except block shown earlier. Here’s
the second method.

# Create a ragged array.
MyList = [[1, 2], 3, 4, [5, 6]]

# Display the array content.
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print ('\nDisplaying the ragged array.')
print('X Y Value')
for x in range(len(MyList)):

if type(MyList[x])._ name__ == 'list':
for v in range(len (MyList([x])):
print x, y, ' ', MyList[x][vy]
else:

print x, 'N/A', MyList[x]

In this case, the code simply checks the type of the MmyList element before it performs any additional
processing on it. Notice that this technique relies on the type () function, which returns the actual
type of the element, and then you obtain the string form of the type using the _ name___ attribute.
The results are the same as shown in Figure 4-8.

Processing Arrays Using the break and else Clauses

When you process sequences and arrays using loops, you sometimes need to stop what you’re doing. For
example, if you find the answer to the question of whether a number is prime or not, you really don’t
need to continue the loop that was looking for the answer. At this point, you can simply print out the
two numbers that result in the target number when multiplied. Then again, you might complete the
loop without finding a divisor that can divide equally into the number you’re testing, so you need to tell
the user that you have, indeed, found a prime number. Listing 4-9 shows one solution to this problem.

‘) LISTING 4-9: Using break and else to process sequences

Available for
download on # Create a loop for detecting prime numbers.

Wrox.com .
for Number in range(l, 10):

# This loop looks for divisors.
for Divisor in range (2, Number) :

# If the number can be divided by the divisor evenly.
if Number % Divisor ==

# Print the values and then exit the loop.
print Number, '=', Divisor, '*', Number/Divisor
break
else:
# If you can't divide the number by any of the divisors,
# it's prime.
print Number, 'is a prime number'

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by looking at the numbers 1 through 9. (Remember that range () won’t output

10 in this case.) What you have at the beginning of the second loop is a number that you want to
examine. You know that you need to check all numbers smaller than the target number to determine
whether they divide evenly into the target number. For example, if you were detecting whether 4 is a
prime number, you wouldn’t try using 5 as a divisor.
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The actual detection takes place with the code, Number % Divisor. If the output of this calculation
is 0, then there isn’t any remainder, and you’ve found the divisor you wanted. At this point, the code
outputs the two numbers that will result in the target number when multiplied, such as 4 =2 * 2.
After printing out the result, the inner loop can stop — it’s found the divisor you wanted and deter-
mined that the number isn’t prime.

However, some numbers won’t have a divisor because they are prime. In this case, the else clause
takes over. The for loop literally falls through to the else clause and performs some other processing
when the for loop fails. Figure 4-9 shows the output from this example.

am Files\lronPython

is a prime number
is a prime number
is a prime number
=2 =2
is a prime numher
=2 =3
iz a prime numher
2 = 4
3 =3

resz any key to continue...

FIGURE 4-9: Using break makes it possible to stop loop processing, while else gives an alternative output.

Processing Arrays Using the continue Clause

A loop sometimes finishes the task that it’s performing with a particular sequence or array elements,
but you want to continue processing with the next element. In this case, you use the continue clause
rather than the break clause of the loop. The continue clause will continue with the next loop and
bypass the rest of the current loop. Listing 4-10 shows an example of how you can use the continue
clause to request specific input from the user.

\) LISTING 4-10: Using continue to process sequences

Available for

download . .
Fhiepaste # Define a list of keywords.

Keywords = ['RED', 'YELLOW', 'BLUE']

# Define a variable to detect a correct entry.
IsCorrect = False

# Create a loop to query the user about the keyword.
while not IsCorrect:

# Ask the user for the keyword.
Answer = raw_input ('Type a keyword: ') .upper ()

# Detect a correct keyword.

if Answer in Keywords:
print 'Congratulations, you provided the keyword!'
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IsCorrect = True
continue

# Tell the user the answer is incorrect.
print 'You provided an incorrect keyword'

# Try again?
Answer = raw_input ('Continue (Y/N)? ') .upper()
if Answer == 'N':

IsCorrect = True

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by creating a Keywords array that contains a list of words the application is seeking.
It then creates a variable, IsCorrect, to track the correctness of the user input and a while loop to
keep asking for input until the user either gives up or provides a correct term.

The next step is to get some input. The example uses raw_input () to obtain the information.
Notice the use of upper () to change the case of the input text (so the user can input it without
worrying about case sensitivity).

At this point, the code checks the input. If answer is in Keywords (in other words, if the word in
Answer matches one of the words in Keywords), then the loop prints a congratulatory message and
loops without processing the rest of the information. Because IsCorrect is now True, the loop ends.

When the user doesn’t provide good input, the loop continues. The code outputs an error response
and asks the user about continuing. When the user enters N, the loop ends; otherwise, the loop
continues. Figure 4-10 shows example output from this application.

gram Files\lronPython

ype a keyword: Error

ou provided an incorrect keyword
ontinue (Y-sHX7? y
ype a keyword: Another Error

ou provided an incorrect keyword

ontinue (Y-/HXT u

ype a keyword: red

ongratulationsz,. you provided the keyword?

ress any key to continue. ..

FIGURE 4-10: Use continue to resume processing the next element.

Using the enumerate() Function

Newer versions of Python and IronPython include the enumerate () function, which makes it easier
to enumerate values in a sequence or array. Instead of using the range (1en (MyList)) code, you can
simplify things by using enumerate (MyList) instead. The output is two values: an index for the
current element and the element value. Listing 4-11 shows the final version of the code for parsing a
ragged array. It’s helpful to compare this version to the other versions in this chapter.
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‘) LISTING 4-11: Enumerating a ragged array

Available for

download on
Wrox.com # Create a ragged array.

MyList = [[1, 2], 3, 4, [5, 6]]

# Display the array content.

print ('Displaying the ragged array.')
print ('X Y Value'")

for x, value in enumerate (MyList):

if type(value).__name__ == 'list':
for y, subvalue in enumerate(value) :
print x, y, ' ', subvalue
else:

print x, 'N/A', value

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The output of this code is the same as that shown in Figure 4-8, but the code itself is easier to under-
stand than either example in the “Using the range() Function” section of the chapter. When you use
the enumerate () function, you don’t have to calculate so many items — there’s less guesswork. Notice
that the first for loop already has the index and associated value for the first array level. The inner
loop performs less work to get the secondary array level as well.

The only negative about using enumerate () is the same negative associated with any new function —
you won’t find it in older versions of Python or IronPython. Consequently, you could encounter com-
patibility issues when using this, or any, new function. Make sure you look at your platform before
you use the enumerate () function in your code.

WORKING WITH THE COLLECTIONS MODULE

Collections are another in a series of containers that you can use to store information in memory.
For IronPython developers, the main reasons to use collections are:

> Developmental efficiency
> Application speed
> Design flexiblity
IronPython doesn’t include collection support by default; you must import it into your application

through the collections module. The collections module comes with a number of collection objects.
If you’re using the latest version of IronPython, you gain access to these collection features:

> deque (data type)
>  defaultdict (data type)

>  namedtuple() (data type factory function)

For the most part, collections really are just replacements for the default IronPython storage con-
tainers such as 1ist. In many cases, you see collections used to support specialized storage
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classes — something not discussed in this chapter. To give you an example of how the objects in
the containers module work, this section discusses the deque, which has the following methods
associated with it.

>

>
>
>

\

append (): Appends a new item to the right side of the deque.
appendleft (): Appends a new item to the left side of the deque.
clear(): Removes all of the elements from the deque and leaves the length at 0.

extend(): Adds elements to the right side of the deque using an iterable argument, such as
a sequence.

extendleft (): Adds elements to the left side of the deque using an iterable argument, such
as a sequence. Adding items to the left side of the deque reverses the order of the elements in
the iterable argument. For example, if you have a 1ist that contains ['a', 'b', 'c'], this
method will add them in the order ['c', 'b', 'a'l.

pop () : Removes an item from the right side of the deque and returns it as output to the
caller. If the deque is empty, this call will raise an ITndexError.

popleft (): Removes an item from the left side of the deque and returns it as output to the
caller. If the deque is empty, this call will raise an ITndexError.

remove (): Removes the first occurrence of an item, starting from the left side of the deque. If
the deque doesn’t contain the requested value, this method raises a valueError.

rotate (): Rotates the elements in the deque to the right the number of steps specified. If
the supplied value is negative, the method rotates the deque elements the number of steps
requested to the left.

Now that you have a basic idea of what a deque can do, it’s time to take a look at one in action.
Listing 4-12 shows a basic deque example.

‘) LISTING 4-12: Interacting with a deque

Available for
download on
Wrox.com

# Define a function for printing.
def Show(type, array):
print type
for String in array:
print String

# Import just the deque feature of the collections module.
from collections import deque

# Create the deque.
Numbers = deque(['Red', 'Yellow', 'Blue'l])
Show ('Original Deque', Numbers)

# Add a value to the deque.
Numbers . append ('Orange')

continues
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LISTING 4-12 (continued)
Show (' \nAppend Orange to the Right', Numbers)

# Add a value to the left side of the deque.
Numbers.appendleft ('Green')
Show (' \nAppend Green to the Left', Numbers)

# Remove a value.
Numbers.remove ('Yellow")
Show (' \nRemoved Yellow', Numbers)

# Pop a value.
Popped = Numbers.pop ()
print '\nPopped:', Popped

# Rotate the deque.
Numbers.rotate(2)
Show (' \nRotated 2 to the Right', Numbers)

# Pause after the debug session.
raw_input ('Press any key to continue...')

This example begins with a slightly modified version of the show () function provided in Listing 4-7.
Essentially, using this function saves a little of the coding time the developer requires to display the
output onscreen.

A deque is more flexible than the built-in structures because you can work with both the right and
left side of the deque. In this case, the code appends a value to the right and then to the left.

As with the built-in structures, you can remove, delete, or pop values from the deque. Unlike the
built-in structures, you can also pop values from the left, which means you can create a number of
interesting structure types. For example, you could create a rotating queue. Of course, you don’t
even have to worry about popping values if you want to rotate values — simply use rotate () as
shown in the example. Figure 4-11 shows the output from this example.

USING DICTIONARIES

Dictionaries take a different approach to storing information. Every other structure covered in this
chapter uses some type of numeric index — a dictionary relies on a key. Using a key does increase

the memory footprint of a dictionary so you don’t want to use a dictionary all the time, even though the
quick access of a key may seem quite attractive. The key does make it possible to access elements con-
siderably faster. Listing 4-13 shows a dictionary in use.

‘) LISTING 4-13: Accessing data using a dictionary

Available for
downloadon 4 Create the dictionary.

Wrox.com
PeopleColors = {'George':'Red', 'Ann':'Purple',K 'Sam':'Yellow'}

# Randomly access a value.
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print 'The color George likes best is', PeopleColors|'George']

# Add a new person and color.
PeopleColors|['Nancy'] = 'Blue'’

# Verify that the new person was added.
if PeopleColors.has_key('Nancy') :
print 'Added Nancy with color', PeopleColors|['Nancy']

# Iterate through all of the values.

print '\nHere are the colors people like:'

for Key, Value in PeopleColors.iteritems/() :
print Key, 'likes', Value

# Pause after the debug session.
raw_input ('Press any key to continue...')

opped: Orange

otated 2 to the Right

ress any key to continue... _J
-

FIGURE 4-11: Use a deque when you need the extra left-side flexibility this structure can provide.

Creating a dictionary is different from other sorts of storage types. Notice that you enclose all of the
values in curly braces ({}). The key appears first and the value second. You separate key from value
using a colon (:). The key is normally a string, but the value can be anything. The example could just
as easily have used numbers.

Accessing a particular dictionary element is different, too. You don’t need to know an index number —
you simply need to know the value you want. In this case, the example shows the color that George
likes best. The code doesn’t need to know that George appears first in the dictionary (he actually
doesn’t, but more about that in a moment).
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Adding new members to a dictionary is easy. You simply provide a new key and assign a value to it,
as shown in the code. If you want to verify that a particular key appears in the dictionary, simply
use the has_key () method. It’s important to remember that dictionaries use methods different from
those of other storage techniques. For example, there’s no append () method when working with a
dictionary. Interestingly enough, a dictionary does provide the pop () method.

Iterating through a dictionary (listing its content) is also a bit different. You still use a for loop to
perform the task. However, notice that you use the iteritems () method to obtain a list of key/
value pairs from the dictionary. Figure 4-12 shows the output from this example.

he color George likes hest is Red
dded Nancy with color Blue

ere are the colors people like:

FIGURE 4-12: Dictionaries are best used for named data.

USING IRONPYTHON CONSTRUCTIVELY

One of the most important facts that you can take away from this chapter is that there are many ways
to store and manage data in memory. You could probably use arrays for absolutely every data storage
need, but doing so would be painful from a development perspective. Not every problem is easy to solve
using just an array, so you also need collections and dictionaries. In fact, most languages support other
data storage mechanisms — only IronPython could successfully use these three methods to meet most
needs. As mentioned in Chapter 1, IronPython tends to simplify things and so far you’ve seen a number
of examples of that strategy in the book.

It’s time to look at the memory storage methodologies in IronPython. If you’ve been working with
another language for a long time (and I’'m assuming that you have), it’s probably going to take a
while to get used to the IronPython method of doing things. You should take time now to work
through the examples in the chapter and then create a few of your own. The question you need to
ask is how the data storage structures in IronPython relate to those used in the language you already
know. In many cases, making this comparison can help you become productive considerably faster.
In addition, this exercise will firmly implant the IronPython methodology in your brain.

Chapter 5 is the last of the basics chapters in the book. In this case, you discover how to interact
with objects. This means looking at objects that IronPython already provides, as well as creating
new objects of your own. Up to this point, you could probably look at IronPython as you would any
other scripting language. However, Chapter 5 starts to show you some of the impressive capabilities
that IronPython provides. Of course, Chapter 5 will build on what you’ve learned so far — all the
basics in Chapters 1 through 4 will come into play as you begin working with objects.
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and Objects

WHAT'’S IN THIS CHAPTER?

»  Using native IronPython objects

> Creating your own classes and objects

Most developers work with structures and objects today because structures and objects
focus on data, rather than on the procedure for modifying the data. Structures and objects
are also extremely flexible when compared to procedures. In fact, if you’ve been program-
ming for any time at all, you probably wouldn’t be without structures and objects as part
of your programmer toolbox.

Like all modern languages, IronPython provides the means for working with both structures
and objects. In fact, a surprising number of the IronPython features you’ve already worked with
are objects. For example, when you work with a string, you have access to a number of methods
for manipulating the string. The “Performing a Simple Decision Using if” section of Chapter 3
is the first place in the book where you work with a string as an object, but it won’t be the last.
Because IronPython hides so many objects from view through sheer simplicity, the first section
of this chapter discusses common IronPython objects and how to work with them.

Providing objects in IronPython wouldn’t be very helpful if you couldn’t create new objects of
your own. After all, objects help you model the real world and make sense out of it from within
an application. IronPython lets you create your own classes, derive objects from the classes, and
use the objects with the same ease as built-in objects. The third section of the chapter fills you
in on all the details of working with objects in IronPython. If you’re used to working with other
languages, you’ll want to pay close attention to IronPython object differences because there are
a few tricks that you’ll want to know before you begin creating your own objects.
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WORKING WITH EXISTING OBJECTS

In many respects, most of what you work with in IronPython is some sort of object. When work-
ing with most languages, you have a vision of data types as being just that — data only. You assign
a number to a variable and see that the variable has some kind of presence on the stack as simply

a number. However, in IronPython, a variable holding a number is a lot more than simply a num-
ber — the variable is actually an object with callable methods and properties that tell you more
about the variable. For example, try assigning a number to a variable (say i in this case), and then
call i.__sizeof__ (). You’ll discover that you get back the size of the variable in memory. With
this bit of information in mind, it’s time to discover what other objects lurk beneath the surface of
the supposed simplicity that [ronPython provides. The following sections tell you more about the
existing objects in IronPython.

Discovering IronPython Objects

IronPython objects are everywhere, just waiting for you to discover them. Let’s take a closer look at
the number example in the introduction to this section. Go ahead and open a copy of the IronPython
interpreter, type int = 5, and press Enter. Now type dir (int) and press Enter. That’s right, you
can treat int as an object in [ronPython. You’ll see the information shown in Figure 5-1. All these
methods and properties apply to int because int is an object, not just a variable as you might sup-
pose when using other languages.

IronPython Console

IronPython 2.6 (2.6.10920.8> on _NET 2.8.58727.3603
ype “help'”, “copyright”, '"credits" or "license" for more information.
>>> int = &

'_coerce_ ', '__delat
_ floordiv__ ', ’_ forma
r

hex_ ', *_dindex_ ',

abs__ ", "_add__ ‘', *_and__ ", *_class_ ‘', A
ft_ ', "_mod__ ', '__mul
o

_div_ ', '_divmod__ ', *_doc_ ', *__float_ ',
_ ', "_getattribute_ ', '_ getnewargs_ ', ‘__hash__ ",
f_dndit_ f, "_dnt_ *_ "_dnpvert_ ', *_long_ *,. '_ 1szhi

‘. _neg_ f, ‘_npew_*', '_nonzero_ ", ‘_oct_ ', ' _ow ‘', ' pos_ ", *__ pou
— rdivmed__ ', ' __reduce_ ', ’'__reduce_

_wmod__*, *_rmul_ ', *_ ro
)

Y padd_ ', '_wand ', ' wdiv_ ',
x_ ', ' _wepr_ ', ' _ »floowrdiv_ ', i
_ . ' _wpow_ ', ' _wrshift_ ', '__wshift_ ', "__wsub_ ', ‘_ ptruediv_ ',
v__ ', ' _ setattr__ ', '_sizeof__ ', '_styr__ ', '_sub_ ', '_subclasshook__', '_
truediv__ ', '_trunc_ ', '_xor__'. ’‘conjugate’. ’‘denominator’, ’'imag’. ‘numera

or', ‘real’l

fl

B

FIGURE 5-1: Objects lurk everywhere in IronPython.

In fact, you may have noticed in previous chapters that it appears that everything in IronPython is
an object. It’s true; everything you use in IronPython is an object, so always remember to use the
dir () function to display the things you can do with the objects you use. The following sections
describe a few of the more common IronPython objects and how to work with them. Don’t worry —
you’ll see a lot more objects before you complete the book. These sections are simply here to whet
your appetite for more objects later.
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To obtain help on a particular object while working in the interpreter, use
the object’s type as the starting point. For example, if you want to obtain
help on the count () method for the str type, you'd type help (str.count)
and press Enter. The interpreter will display the required information for
the string type.

Working with String Objects

Strings are one of the first objects many people use. You write that first “Hello World” application
and marvel when the words appear on screen. In fact, strings are the mainstay of many applications.
Without strings you can’t provide prompts to the user or ask for input. Sure, you may not do any
heavy lifting with strings, but every application out there requires strings to work properly. The fol-
lowing sections discuss the IronPython string object in more detail.

TYPING VARIABLES WITH TYPE()

One of the problems you can encounter when working with an application is
thinking a variable is of one type when it’s actually something else. Each of the
object types in IronPython has something different to offer, so it’s important not
to confuse one type with another. Chapter 4 demonstrated one potential type
problem in working with ragged arrays — you never know whether you’ll receive
a list or a value. Consequently, you must check the type (or provide error trap-
ping) before you make any assumptions. In order to perform a check, always use
the __name__ attribute for comparison purposes like this:

MyVar = 'Hello'

if type (MyVar).__name__ == 'str':
print 'MyVar is a string'

As with most things in IronPython, there are multiple ways to perform this task.
You don’t have to use the type () function. Use the _ class__ attribute as shown
here instead:

MyVar = 'Hello'

if MyVar._ class_ ._ _name__ == 'str':
print 'MyVar is a string'

The result is the same. Theoretically, using __class__ provides a performance
boost. However, that performance boost, if any, is quite small, so you should use
the approach that works best with your typing skills.
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Performing Standard Tasks with Strings

You’ve already seen a few of the things you can do with strings in previous chapters. This chapter
takes a little more organized look at the methods and properties associated with strings. The following
list provides an overview of the most common tasks you can perform.

>

center (int width[, Char fillchar]): Centers the string within the space defined by width.
The default is to use spaces to pad the left and right side of the string to center it. However, you
can specify another character by specifying the optional £i11lchar. For example, if you want to
center a string named MyString in a 40-character area using the * as a fill character, you’d type
MyString.center (40, '*').

int count(str ssub, [int start[, int end]]l): Counts the number of instances of
a substring, ssub, within a string. The substring can be one or more letters that you want
to find within the string. You may optionally provide a starting point, start, and an end-
ing point, end, for the count. For example, if you want to count the number of Is found in
MyString, you’d type MyString.count ('1', 0, len(MyString)).

decode( [object encoding[, str errors]]): Decodes an encoded string. Even

though encoding is optional, you must provide a value in order to decode the string.

You can find a list of standard encodings at http://www.python.org/doc/2.5.2/1ib/
standard-encodings.html. The errors argument defines how decode () treats errors,
with a default value of strict. You can find a list of error strings at http://www.python
.org/doc/2.5.2/1ib/codec-base-classes.html. For example, you might have a Unix-
to-Unix Encode (uuencode) string named EncodeString that you want to decode into plain
text. To convert the string, you’d type EncodeString.decode ('uu_codec').

encode ([object encoding[, str errors]]): Encodes a string to another format. You
have the same options as when decoding a string (see the decode () entry in this list). For
example, you might want to encode a string using uuencode. To perform this task, you’d
type EncodeString = MyString.encode('uu_codec'). After the Call, EncodeString
would contain the uuencoded string.

endswith(object suffix[, int start[, int end]]): Determines whether the string
ends with a particular letter or substring, suffix. You may optionally provide a starting
point, start, and ending point, end, in the string. When using an end value, endswith ()
checks the designated endpoint, rather than the actual end of the string. For example, if you
want to determine whether there’s a | at position 4 (an end point of 3 since the string count
begins with 0), you’d type MyString.endswith('1', 0, 3).

expandtabs ([int tabsize]): Expands the tabs within a string using spaces. You may option-
ally provide the number of spaces to use for each tab using tabsize. For example, if you want
to expand the tabs in a string to four spaces, you’d type MyString. expandtabs (4).

find(str sub[, int start[, int end]]) or find(str sub, object start, object
end): Locates the substring, sub, within the string and outputs an integer value defining the
first occurrence of the substring. You can optionally add a starting, start, and ending, end,
value to change the location that the method searches within the string (the default is to search
the entire string). In this case, the starting and ending value need not be an integer value, but
can be an object that defines the starting and ending point instead. For example, if you want
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to search for the first occurrence of | within a string, you’d type MyString.find('1'). This
method returns a value of —1 when the string doesn’t contain the search value.

format (*args[, *kwargs]): Formats the string using a template (see the “Formatting
String Output” section for details). The args argument contains positional information and
kwargs contains a keyword argument.

index(str sub[, int start[, int end]]) or

index(str sub, object start, object end): Performs precisely the same task as
find (). However, instead of returning —1 when a value isn’t found, index () raises a
ValueError instead.

isalnum(), isalpha(), isdecimal(), isdigit(), islower(), isnumeric(), isspace(),
istitle(), isunicode(), and isupper (): Detects the state of the string and returns True
when the specified condition exists. For example, isalnum () returns True when a string con-
tains some combination of letters and numbers. The string must contain at least one letter,
but need not necessarily contain any numbers. The isalpha () method, on the other hand,
only returns True when the string contains only letters, and isnumeric () returns True when
the string contains only numbers.

join(list sequence) Or join(object sequence): Appends a string to a list or a sequence.
This method joins each member of the sequence to the source string. For example, if the source
string contains ABC and you join 123 to it, you obtain ‘1ABC2ABC3’ as output. To obtain
this output, you’d type MyString.join('123"). As an alternative, you could type MyString
.join(['1', '2', '3']) to obtain the same output using a list.

ljust (int width[, Char fillchar]): Left-justifies the string to a length specified by
width by padding the left end with the specified number of characters. You can optionally
specify a fill character other than the default of a space by providing £illchar. For example,
if you want to left-justify a string to 40 spaces and fill the spaces with an *, you’d type
MyString.ljust (40, '*').

lower (): Returns the lowercase version of the string.

lstrip([str chars]): Removes white space from the beginning of a string by default. You
may also provide a chars value as input. In this case, the method removes that character from
the beginning of the string when it exists. For example, to remove the leading spaces from a
string, you’d type MyString.lstrip().

partition(str sep): Divides the string into three parts based on the value of sep.

The first part contains the piece of the string before sep, the second part contains sep,
and the third part contains the piece of the string after sep. For example, to split a string
at the first space, you’d type MyString.partition(' ').

replace(object old, object new[, int maxsplit]): Replaces the occurrences of o1d
with new in the target string. You may provide an optional number of replacements to make
by defining maxsplit. For example, if you want to replace the spaces in a string with the
newline escape code, you’d type MyString.replace(' ', '/n').

r£ind(): Performs the same task as £ind (), except that this method searches from the right
end of the string, rather than the left. See the find () entry in the list for details.
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rindex(): Performs the same task as index (), except that this method indexes from the
right end of the string, rather than the left. See the index () entry in the list for details.

rjust (): Performs the same task as 1just (), except that this method right-justifies the
string, rather than left-justifying it. See the 1just () entry in the list for details.

rpartition(): Performs the same task as partition (), except that this method partitions
the right side of the string, rather than the left side. See the partition () entry in the list for
details.

rsplit (): Performs the same task as split (), except that this method begins at the right
side of the string, rather than the left. See the sp1it () entry in the list for details.

rstrip(): Performs the same task as 1strip (), except that this method begins at the right
side of the string, rather than the left. See the 1strip entry in the list for details.

split(str sepl, int maxsplit]): Divides the string into a list using sep as the point
of division. You may provide an optional number of replacements to make by defining
maxsplit. For example, if you want to divide a string into individual words, you’d type
MyString.split (' ').

splitlines([bool keepends]): Breaks a string apart by lines. The output is a list of lines
within the string. Normally, the output doesn’t include the newline character. However, you
can keep the newline character by setting keepends to True. For example, to break a string
part into individual lines, you’d type MyString.splitlines().

startswith(): Performs the same task as endswith (), except that this method works with
the beginning of the string, rather than the end of the string. See the endswith () entry in the
list for details.

strip(): Performs the same task as 1strip (), except that this method removes spaces (or
other characters) from both ends of the string, rather than just the left. See the 1strip ()
entry in the list for details.

swapcase (): Sets all of the lowercase characters to uppercase and all of the uppercase char-
acters to lowercase. For example, if you begin with ‘Hello World’, you’d receive ‘hELLO
wORLD’ as output if you typed MyString.swapcase ().

title(): Returns a title-cased version of a string where the first letter of each word is capi-
talized and all other letters are lowercase. For example, if you begin with ‘helLo wORLD’,
you’d receive ‘Hello World” as output if you typed MyString.title().

translate(str table, [str deletechars]) or translate(dict table): Replaces the
characters in a string with the equivalents specified by table. The table argument is 256
characters long and you can create it using the MakeTrans () function found in the string
module. (Remember to use from string import maketrans to make accessing the func-
tion easy.) For example, if you want to replace the first 16 lowercase letters with hexadeci-
mal equivalents, you’d type MyString. translate (maketrans ('abcdefghijklmnop',
'0123456789ABCDEF ') ). Using this code as a starting point, ‘Hello World” becomes
‘H4BBE WErB3’.

upper (): Returns the uppercase version of the string.
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>  z£ill(int width): Returns a string that has zeros placed on the left side to pad the string
to the length specified by width. For example, if you typed MysString.zfill (40), you'd
receive a string that is 40 characters long with as many zeros on the left side as required to
produce the required length.

Formatting String Output

String formatting can become quite complex in Python and IronPython. However, if you start with
the basics, you’ll find that you can usually figure out the complex elements without too much trouble.
A basic format string contains one or more fields. A field is simply some text that appears within curly
braces that you replace with a value. In fact, if you’ve worked with any .NET language, you've already
used fields. Here’s a simple sentence that contains a field.

MyString = 'Hello {0}’

Of course, you won’t want to print this string directly onscreen. Instead, you’ll want to replace {0}
with some other value. In order to do this, you can use the format () method as shown here.

MyString.format ('George')

The interpreter replaces the {0} with the name George. Consequently, you see ‘Hello George’ as
output from these two lines of code. You have a number of options when working with replaceable
variables in a string. The following list shows just a few of the options:

>  MyString = 'Hello {0}':Provides a simple replacement from a list of input arguments.
The input arguments must appear in the order required in the string.

>  MyString = 'Hello {0[name]}': Provides a replacement from a dictionary. The correspond-
ing format () method input is MyString. format ({ 'name' : 'George'}). Of course, you can
provide additional field information if your dictionary contains arrays for each of the elements.
In this case, you specify the element you want to use like this:
MyString = 'Hello {0[names][0]}'. The resulting format () method input is
MyString. format ({ 'names':['George', 'Amy']}). The advantage of this method
is that the input arguments can appear in any order.

> MyString = 'The paths are {0.path}':Provides a means of accessing an attribute
within an object. The corresponding format () method input is MyString. format (sys).
If you want to access a specific path, simply include the element specifier like this:
MyString = 'The path is {0.path[0]}'. The advantage of this technique is that you
can access properties within objects without first placing the property value in a variable.

A formatting string can contain as many variables as needed to provide complete information to the
user. For example, you can add a second argument like this.

MyString = 'Hello {0} from {1}

When you call the format () method, you now need to add some more information. The format ()
method input for this string might look like this.

MyString. format ('George', 'London')
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In many cases, you need to provide input that doesn’t translate into a string. For example, you
might need to provide integer input for some strings. The interpreter won’t automatically perform
a conversion in this case so you need to perform the task manually. The conversion symbol is the
exclamation mark (1) and the most common conversion is string (s). You can also call the repr ()
conversion function by using r in place of s. Here’s an example of a conversion:

MyString = '{0!s} + {1l!s} = {2!s}'
MyString.format (1, 2, 1+2)

In this case, you get an output of 1 + 2 = 3”. Notice that this example places the math directly in the
format string. You could place the output of a function there as well.

So far, the examples haven’t done much formatting — they have simply replaced field values with infor-
mation found in other sources. The format operator is the colon (:) and you can combine it with the
conversion operator if you want. To see how this works, think about displaying the previous example in
hexadecimal format. In that case, your code might look like this:

MyString = '{0:X} + {1:X} = {2:X}'
MyString.format (10, 20, 10+20)

The output from this code is in hexadecimal format — you’d see ‘A + 14 = 1E’. Of course, you might
want all the values to take up the same space. In this case, you can tell the interpreter to add some
space to the output using the following string:

MyString = '{0:0=4X} + {1:0=4X} = {2:0=4X}"'

This string outputs numbers with zeros as padding. The padding appears after any sign information.
In addition, each of the entries is four digits long. Consequently, the output now looks like this: ‘000A
+ 0014 = 001E’. The formatting has specific entries, all of which are options. It looks like this:

[[fill]lalign] [sign] [#]1[0] [width] [.precision] [type]

Fill characters determine what appears as part of the padding the interpreter uses when you specify
a width, and the field value doesn’t fill the entire space. The default padding is the space, but you
can specify any character other than the closing brace, which would end the formatting definition.
When you specify a fill character, such as the 0 used in the previous example, you must also use one
of the alignment characters found in Table 5-1.

TABLE 5-1: String Formatting Alignment Options

OPTION MEANING
< Sets the field to use left alignment, which is the default.
>’ Sets the field to use right alignment.

= Adds the padding after the sign (if any), but before any digits. You've already
seen the effect of this alignment option earlier in this chapter. The interpreter
recognizes this alignment only when working with numeric types.

R Centers the field information within the available space.
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The use of signs in the output comes next. For example, you can choose to have all positive numbers
begin with a plus sign (+) so there’s no confusion about their positive value. Table 5-2 shows the sign
formatting options you can use.

TABLE 5-2: String Formatting Sign Options
OPTION MEANING

g Adds a sign for both positive and negative numbers.

Adds a sign only for negative numbers. This is the default behavior.

Spacebar Adds a leading space for positive numbers and a minus sign for negative

space numbers. Using this option lets you align numbers in tables that contain
both positive and negative numbers.

The pound sign (#), which is called by a host of names, such as octothorp and number sign, tells the
interpreter to add a letter after numeric values to show their base — b for binary, o for octal, or x for
hexadecimal (decimal values never have the letter added). For example, if you change the previous
formatting string to include the # like this:

MyString = '{0:0=#6X} + {1:0=#6X} = {2:0=#6X}"

the output changes to include the correct base designation. You’ll see ‘0X000A + 0X0014 = 0X001E’
as the output.

The width and precision entries come next. If you precede the width value with a 0, then the inter-
preter will pad the numeric values with zeros. The precision entry tells the interpreter how many
decimal places to use for the output.

The final formatting you can request is the output type. In this case, you must decide in advance
what kind of value that the field will accept — integers use different type designations than floating
point and decimal types. Table 5-3 shows the types you can use for integer input, while Table 5-4
shows the types for floating point and decimal.

TABLE 5-3: Integer Formatting Types

OPTION MEANING
‘b’ Outputs the number as a base 2 (binary) value.
‘c’ Converts the integer value to a Unicode character prior to printing. The

acceptable value range is from O to 255. The output shows printable
characters up to 126 (the tilde, ™).

'’ Outputs the number as a base 10 (decimal) value. This is the default output.

Outputs the number as a base 8 (octal) value.

continues
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TABLE 5-3 (continued)

OPTION

MEANING

Outputs the number as a base 16 (hexadecimal) value. The interpreter uses
lowercase characters for any value above 9 and also for the base indicator.

Outputs the number as a base 16 (hexadecimal) value. The interpreter uses
uppercase characters for any value above 9 and also for the base indicator.

Outputs the number as a base 10 (decimal) value. However, this setting uses
the user’s locale setting for separator characters. For example, many coun-
tries use the comma for the decimal point instead of a period.

TABLE 5-4: Floating Point and Decimal Formatting Types

OPTION

‘o

MEANING

Outputs the number in exponent (scientific notation) form, using the letter
‘e’ (lowercase) to indicate the exponent.

Outputs the number in exponent (scientific notation) form, using the letter
‘E’ (uppercase) to indicate the exponent.

Outputs the number in fixed-point format.

Outputs the number in a general format. The presentation depends on the
numeric magnitude. Smaller numbers appear in fixed-point format, while larger
numbers appear in scientific notation.

The rules for determining whether a number appears in either fixed-point or
scientific notation are relatively complex, but are based on the size and preci-
sion of the number. If a number would require too many zeros (due to being
too large or too small) to present as fixed point, the interpreter automatically
chooses scientific notation. No matter how the interpreter presents the num-
ber, it removes insignificant trailing zeros. In addition, the interpreter removes
the decimal point if there aren’t any digits following it.

The interpreter also presents positive infinity as inf, negative infinity as -inf,
positive zero as 0, negative zero as -0, and Not-a-Number (NaN) as nan. You
can read more about these special value representations at http: //steve
.hollasch.net/cgindex/coding/ieeefloat.html.

Outputs the number in general format using the same requirements as the ‘g’
type. The difference is that this type uses an uppercase ‘E’ for scientific nota-
tion. Both representations of infinity and NaN appear in uppercase as well.

Outputs the number in general format using the same requirements as the
‘g’ type. This type differs because it relies on the user’s current locale set-
tings to insert the appropriate number separator characters.

Outputs the number as a percentage by multiplying the number by 100 and
appending a percent sign.
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Working with Numeric Objects

Numeric objects include a number of methods that make working with them easier. It’s important to
realize that some of the methods that apply to strings also apply to numbers. For example, you can
access the _ format__ () method when working with a number. In addition, you can easily turn a
number into a string using the __str__ () method. Some string-oriented methods actually revolve
around numbers, such as the format typing described in Tables 5-3 and 5-4. In short, don’t think
that numbers are limited to number-specific methods. The following sections consider the kinds of

things you can do with numbers.

Considering Numeric Type Differences

IronPython generally splits numbers between integers and floats (decimals are included with floats).
The two numeric presentations are handled differently by the interpreter and even have different
representations at the hardware level, so it’s no surprise that there are differences you must consider
when working with a number. However, as when working with strings, you can cause numbers to
cross the divide. An integer can appear as a float using the __float__ () method. Likewise, you can
use __int_ () or __trunc__() methods.

Numeric types have some similarities. For example, both integers and floats support the __abs__ ()
method, which returns the absolute value of the number. In some cases, you have to look for the
similarities. For example, floats provide a hex () method that performs the same task as __hex__ ()
does for integers.

Integers have a few interesting methods that floats can’t support because of their memory repre-
sentation. For example, you can use the __and__ () method to “and” the value of the variable with
another integer (where “anding” 5 and 4 would result in an output of 4, and “anding” 5 and 7
would result in an output of 5). In fact, here’s a list of methods that appear for integers that don’t
appear for floats (you’ll notice that most of them have something to do with bit-level manipulation):

> __and___
_cmp_

_ _hex_
__index_
__invert_
__1shift__
__oct__
__or_
__rand___
__rlshift_

ror

__rrshift_

Y Y Y VY VY Y VY VY Y VY VY'Y

__rshift_
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rxor

XOor

denominator

Y Y ¥V VY

numerator

Floats, likewise, have a few methods that apply only to them. Most of these methods deal with
performing comparisons. For example, you need a special method to determine that two floats are
equal to each other (the __eq () method). The following list shows these methods:

> _eq
__ge___
__getformat_
_gt__
_le

1t

__ne__
_ setformat
as_integer_ratio

fromhex

hex

Y Y Y VY Y Y VY VY VY VY

is_integer

Performing Standard Tasks with Numbers

Now that you have a better idea of how numbers compare, it’s time to look at some specific methods.
This section describes some of the more common methods used with numbers. You’ll see a good many
of the other methods demonstrated as the book progresses.

>  as_integer_ratio() (float only): Displays a tuple showing the integer ratio used to produce
the float. For example, if the float value is 5.5, then this method outputs (11L, 2L). To use
this method type MyFloat.as_integer_ratio().

>  conjugate(): Returns the conjugate of a complex number or the identity value of a real
number. You can read more about conjugation at http://en.wikipedia.org/wiki/
Complex_conjugate.

>  fromhex(str input) (float only): Outputs the decimal equivalent of a hexadecimal number
input as a string. For example, to determine the decimal value of the hexadecimal number A3,
you’d type MyFloat . fromhex ('A5"). In this case, the output is 165.

> hex() (float) or __hex () (integer): Outputs the hexadecimal value of the float or integer.
For example, to find the hexadecimal value of MyInt, you’d type MyInt. hex ().
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> imag: Contains the imaginary part of a complex number. To use this attribute you’d type
MyComplex.imag.

> is_integer() (float only): Determines whether the content of a floating point number is an
integer in value. When using this method, a value of 5.0 would return True, while a value of
5.1 would return False. To use this method, you’d type MyFloat.is_integer ().

> real: Contains the real part of a complex number. To use this attribute you’d type
MyComplex.real.

The int.denominator and int.numerator attributes are in place for
support of rational numbers. You can read more about this support at
http://www.python.org/dev/peps/pep-0239/.

Working with Boolean Objects

Boolean objects provide access to truth values about other objects and their relationships. Many
objects have Boolean methods built in. For example, when working with a float, you can use the
equality methods _eq (), _ge_ (), _gt__ (), __le_ () 1t_ (),and __ne_ () to deter-
mine relationships between values. In fact, Boolean objects also include these equality methods and
you might find them useful at times for comparing the truth value of two Boolean objects.

P J—

For the most part, Boolean objects have little in the way of other methods that you need when
creating a typical IronPython application. For example, you could use the __1ong () method to
convert the Boolean to long integer, but that really wouldn’t accomplish much for most developers.
About the only other method that you really need to know about is __format__ (), which is
explained in the “Formatting String Output” section of the chapter.

CREATING NEW OBJECTS

Although IronPython has a wealth of built-in objects, you eventually need to create your own objects
for an application of any complexity. If you’ve worked with other languages and scratched your head
over some of the requirements for creating a class, you’ll find that IronPython is a welcome change.
Creating and using custom classes in IronPython is amazingly easy. The following sections tell you how
to create a basic class and then show how to use it. Don’t worry about the simplicity of this example;
you’ll have plenty of opportunity to create more complex classes later in the book.

Defining the IronPython Class

An IronPython class can have both attributes (properties) and methods, just as any class in any
other language can have. However, IronPython classes have a few quirks as well. Listing 5-1 shows
an example of a simple IronPython class.
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@ You’ve probably worked with a language that has both structures and classes.

The structures serve as a means to tightly pack information and possibly add some
information to it. Using structures in other languages usually incurs a performance
benefit at a cost of some flexibility. [ronPython also has structures, but these struc-
tures work differently from other languages. An IronPython structure is more like
a marshaling mechanism used for binary protocols and some types of networking,
and you probably won’t use it very often. Consequently, this book concentrates
on objects. If you do need a structure-like construct for your application, most
experts recommend using dictionaries or field-only class constructs in IronPython.
You can read more about IronPython structures at http: //docs .python.org/
library/struct.html.

‘) LISTING 5-1: Defining a simple class

Available for class MyGreetings:
download on
Wrox.com . )
# Greeting name variable.

Name = 'Sammy'

# Provides a hello greeting.
def SayHello(self):
print 'Hello there', self.Name, '!'

# Provides a goodbye message.
def SayGoodbye (self):
print 'See you later', self.Name, '!'

The class description starts out with the word class, as you might expect, and the name of the
class. If you plan to inherit from another class, you enclose its name in parentheses behind the class
name like this:

class MyGreetings(sys) :
In this case, the MyGreetings class would inherit from the sys class. A class definition ends with a

colon, just like every other structure in IronPython. You use indentation, as normal, to signify the
end of the class.

Attributes are simply variables that you declare as part of the class. As you can see, you normally
define a default value for attributes. An attribute can be of any type.

@ You might have noticed that Name doesn’t include anything other than the variable
name and its value. IronPython doesn’t support the concept of data hiding — it
isn’t possible to declare attributes and methods as private. More than a few people
have discussed the topic online, but the general consensus is that IronPython
knows what you’re doing and will let you shoot yourself in the foot if you really
want to do so.
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Methods are simply a different kind of function in IronPython. You define them within the class as
you might expect. A method uses def as the starting point, followed by the method name. Notice
that both methods, sayHello () and sayGoodbye (), have an input variable named sel1f. When you
create an instance of a class, the interpreter automatically creates the self variable for that instance.
The self variable contains all of the data associated with that instance, such as Name in this case.
As you discover in the “Using Custom Objects in IronPython” section, you don’t actually assign any
value to self, the interpreter does it for you.

As shown in the method code, you can use any of the data that se1f provides. In this case, the code
accesses self.Name to obtain the name you assigned to the Name attribute (or the default, if you
haven’t). If you were to try to access Name directly, the interpreter would display an error message.

Using Custom Objects in IronPython

At this point, you have a shiny new class named MyGreetings. Normally, you won’t place the class
and the code that uses it in the same file, so the example places the test code in TestFirstClass.py.
Consequently, the first thing the example does is import MyGreetings from FirstClass, as shown
in Listing 5-2.

‘) LISTING 5-2: Testing the simple class

Availablefor  from FirstClass import MyGreetings
download on
Wrox.com .

# Create an instance of the class.

TestIt = MyGreetings()

# Set the Name attribute.
TestIt.Name = 'George'

# Call the two methods.
TestIt.SayHello()
TestIt.SayGoodbye ()

# Pause after the debug session.
raw_input ('Press any key to continue...')

At this point, the code creates an instance of MyGreetings and places it in TestIt. Notice that the
call to MyGreetings doesn’t require any data. If you want to request data from the caller during
instantiation, you must provide an __init__ () method in your class declaration. Otherwise, the
interpreter provides a default declaration for you that creates the desired object.

The code changes the value of Name by assigning a new value to it. Notice that you assign the new
value to TestIt.Name, just as you would in any other language.

Next, the code calls the two methods, sayHello () and SayGoodbye (). Notice that the method calls
don’t require any input, and IronPython would complain if you tried to provide it. Remember that
the interpreter provides self in the background. Figure 5-2 shows the output from this application.

www.it-ebooks.info


http://www.it-ebooks.info/

92 | CHAPTERS5 INTERACTING WITH STRUCTURES AND OBJECTS

:\Program Files\lronPython 2.6\ipy.exe

FIGURE 5-2: The simple class outputs the expected information.

Adding Documentation

It’s important to add documentation to your class as soon as possible — preferably while you’re
typing the code. Many IronPython developers work in the interpreter to create applications faster
and rely on the help() function or __doc__ attribute to understand what a method does with
considerably less effort than finding the documentation.

Adding documentation to your class is straightforward. You simply add strings immediately after the
class or method definition. A string that documents your class is called a docstring. IronPython doesn’t
recognize docstrings that appear in places other than class and method declarations. For example, if
you place a docstring after an attribute, it won’t appear when you use the help () function or __doc__
attribute. However, third-party tools often pick up these additional docstrings and place them in any
documentation they output. Listing 5-3 shows the example class with docstrings in place.

\) LISTING 5-3: Adding documentation to a class

Availablefor  class MyGreetings:
d&ﬂgtg&g" """Contains a list of messages that you want to send to the user.
Make sure you assign a value to Name before using any of the
greetings so the message is customize for that user."""

# Greeting name variable.
Name = 'Sammy'
"""pProvides the user's name."""

# Provides a hello greeting.

def SayHello(self):
"""Outputs an interesting greeting to the user."""
print 'Hello there', self.Name, '!'

# Provides a goodbye message.

def SayGoodbye (self):
"""Outputs a goodbye message to the user."""
print 'See you later', self.Name, '!'

Docstrings can consume one or more lines. The standard convention is to place docstrings within
triple quotes as shown in the listing. You can find a number of other docstring conventions at
http://www.python.org/dev/peps/pep-0257/.
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After you create your docstrings, start the IronPython interpreter and load your class. You can try
the docstrings out using either the help () function or __doc__ attribute. Figure 5-3 shows the
docstring output for the example class.

o C:AWINDOWS\system32\cmd.exe - ipy

»>>> from FirstGClass import MyGreetings A!
>>> help(HyGreetings)
Help on class MyGreetings in module FirstClass:

class MyGreetings
i Contains a list of messages that vou want to send to the wser.
Make sure pou assign a value to Hame hefore uszing any of the _J
greetings so the message iz customize for that user.

Methods defined here:

SayGoodhyelzelf )
Qutputs a goodbye message to the user.

SayHello<self>
Qutputs an interesting greeting to the user.

Data and other attributes defined here:

Mame = ’'Sammy’

P2

=

FIGURE 5-3: Docstrings add greatly to the usability of your application.

Self-documenting your application is great, but some people will prefer some sort of HTML docu-
mentation. Don’t worry; you can get a tool to handle this requirement as well. PythonDoc (http://
effbot.org/zone/pythondoc.htm) provides the same type of functionality that JavaDoc does. It’s
akin to generating the documentation you need when you compile your application in Visual Studio.
PythonDoc locates all of the comments in your code and uses them to create HTML documentation
that others can use when working with your classes.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has helped you discover the objects lurking beneath the surface in IronPython. These
objects provide a surprising number of features that simply occur automatically. In fact, IronPython
makes objects look surprisingly simple. Of course, you won’t be happy using just the objects that
IronPython provides, so this chapter also demonstrates how to create structures and objects of

your own. The key thing to take from this chapter is not to make structures and objects too hard in
IronPython — think simple. Otherwise, you’ll end up doing a lot more work than you really need

to do to make use of objects. More important, your objects might not actually work as you intend if
you make them too complex (to look like objects you create in other languages).

By now, you should have some interesting ideas for creating objects of your own. Try creating some
structures and objects in IronPython. In fact, try creating some of both structures and objects to
ensure you understand the difference between the two. Take time to work with enough objects that
you understand how they differ from those you create in other languages.
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You can play around with searching for objects in IronPython. Use the techniques in this chapter to
locate potential objects and then look them up in the IronPython help. Don’t cheat now — look for
the objects first and then study about them in the documentation. You’ll be amazed at how many
IronPython elements have an object lurking in the background.

This is the last basic chapter of the book. It’s important that you understand the concepts pre-
sented in the last five chapters before you move on. Chapter 6 begins a new part of the book
where you discover how to work with IronPython in detail. The book topics move along a little
more rapidly from this point on. In fact, Chapter 6 gets right into the meaty topic of working with
the Python Standard Library. The Standard Library contains a wealth of objects that make pro-
gramming with IronPython doable. Of course, the reason you want to use the Python Standard
Library is to make your code portable to other platforms. IronPython need not necessarily work
as its own language — you can program something and run it on Linux, if you desire, by simply
avoiding IronPython-specific features.
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Using the Python
Standard Library

WHAT'’S IN THIS CHAPTER?

Understanding what the Standard Library can do for you
Getting a copy of the Standard Library for your system
Using the Standard Library from within IronPython

Y Y VY

Working with the Standard Library

The Python Standard Library is the centerpiece of any IronPython you want to create of any com-
plexity. If you want to ensure that your IronPython application will run on other platforms using
other Python interpreters, then you need to stick with the functionality that the Standard Library
provides and avoid the temptation to use .NET features (see Chapter 7 for details) in your applica-
tion. Of course, the first thing you’ll want to do is discover what the Standard Library can do for
you — perhaps it contains everything you need and falling back on .NET won’t be a problem.

Interestingly enough, IronPython does ship with a version of the Standard Library that’s been
tuned for maximum compatibility with IronPython. Of course, the problem word in that previous
sentence is “tuned.” If you want to ensure maximum compatibility outside the IronPython envi-
ronment, you must download a copy of the Python Standard Library, install it on your machine,
and use it in place of the IronPython equivalent. It’s also important to know that the IronPython
version of the Standard Library isn’t complete. You won’t have all the functionality that other
Python developers have unless you use the Python Standard Library.

Whichever version of the Standard Library you use, you’ll need to import modules into your
application before you can use them. This chapter provides a few tricks and techniques you
can use to make accessing the modules easier. It’ll also explain how IronPython locates the
modules so you don’t spend a lot of time trying to figure out why a particular module is
seemingly inaccessible.
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Finally, in this chapter, you’ll spend some time working with the Standard Library. You’ll also spend a
considerable amount of time exploring parts of the Standard Library as the book progresses because
you need it for everything from working from files to parsing XML. The examples in this chapter are
meant to whet your appetite and demonstrate a few of the more interesting things you can do with the
Standard Library. Make sure you take some time to play with the Standard Library on your own, too.
You’ll be amazed at what you can accomplish after reading this chapter!

CONSIDERING THE STANDARD LIBRARY FEATURES

The Standard Library comes with a number of features not found in IronPython. Of course, there are
all those missing modules. If you look in \Python26\Lib you’ll find that the Python Standard Library
contains 256 modules in the main library directory, while IronPython has only 186. (Table 6-1 shows
a complete list of the missing modules — each module contains a header telling you about the task it
performs.) In addition, the Python library contains 20 subdirectories, while IronPython has only 11.
In short, the IronPython version of the Standard Library has a lot to offer; the Python version of the
Standard Library has more. Here’s a list of the missing directories:

> bsddb: Provides access to the Berkeley database library. This element is deprecated and will
disappear in Python 3.0, but you can still use it today. See http://docs.python.org/
library/bsddb.html for details.

> compiler: Contains elements that help you analyze your code. This element is deprecated and
will disappear in Python 3.0, but you can still use it today. See http://docs.python.org/
library/compiler.html for details.

> curses: Provides the means to handle character-cell displays. See http://docs.python.org/
library/curses.html for details.

> hotshot: Gives you a high-performance logging profiler. See http://docs.python.org/
library/hotshot.html for details.

> json: Implements the JavaScript Object Notation (JSON) encoder and decoder used as a light-
weight data exchange format. See http: //docs.python.org/library/json.html for details.

> msilib: Reads and writes Microsoft Installer (MSI) files. The Microsoft Installer Library
(MSILib) is an essential library for Windows systems where you need to work with .MSI
files often. See http://docs.python.org/library/msilib.html for details.

> multiprocessing: Helps you create multi-processing applications. This is an exciting new
addition for Python 2.6. See http://docs.python.org/library/multiprocessing.html
for details.

> sqlite3: Provides access to the SQLite database library. See http://docs.python.org/
library/sqglite3.html for details. You can learn more about the SQLite database at
http://www.sglite.org/.

> test: Contains a complete test package for the Python Standard Library. If you make any
changes to the Standard Library to meet your specific needs, you want to perform regression
testing to ensure the changes don’t introduce incompatibilities. See http://docs.python
.org/library/test.html for details.
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Standard Library files that have a .pyc extension are Python-compiled files that
contain byte code. You can’t read them, but they’re always accompanied by a .py
file that you can read. The .pyc files are useful because they execute faster than the
.py files because the interpreter doesn’t have to turn them into byte code first.

_ future__.pyc
BaseHTTPServer.pyc
codecs.pyc
copy.pyc

csv.py
functools.pyc
heapq.pyc
locale.pyc
0s.pyc
Queue.pyc
repr.pyc
socket.py
sre_compile.pyc
stat.pyc
subprocess.py
tempfile.pyc
traceback.pyc

warnings.pyc

_abcoll.pyc
bdb.pyc
codeop.pyc
copy_reg.py
dbhash.py
genericpath.pyc
inspect.pyc
mimetools.pyc
pkgutil.pyc
random.pyc
rfc822.pyc
socket.pyc
sre_constants.pyc
string.pyc
subprocess.pyc
threading.pyc
tty.py

webbrowser.py

TABLE 6-1: Standard Library Modules Missing from IronPython

abc.pyc
bisect.pyc
collections.pyc
copy_reg.pyc
dis.pyc
getopt.pyc
keyword.pyc
ntpath.pyc
pty.py

re.py
shlex.pyc
SocketServer.pyc
sre_parse.pyc
stringprep.py
symtable.py
token.pyc
types.pyc

webbrowser.pyc

ast.py
code.pyc
ConfigParser.pyc
cProfile.py
fnmatch.pyc
gzip.py
linecache.pyc
opcode.pyc
pydoc.pyc
re.pyc
site.pyc
sre.py

ssl.py
struct.pyc
tabnanny.pyc
tokenize.pyc

UserDict.pyc

Getting all of the modules found in the original Python Standard Library would be reason enough
to download, install, and use it. However, the Python Standard Library provides a number of addi-
tional features in the form of help files and utilities. Although you can’t use the utilities to perform
NET-specific work, you can use them to ensure your code is truly compatible with Python, which is
a big deal if you plan to use your application on other platforms. With this in mind, here’s a list of
the additional help files and utilities provided with the Python Standard Library. (You can read more
about them in the “Using the Standard Library Features” section of the chapter.)
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> IDLE (Integrated DeveLopment Environment): A graphical user interface to work with
Python code. In many respects, this is a much nicer interface than the command line version
of the IronPython interpreter. Most important, you can save your work, which means that
you can possibly use IDLE as an alternative to Visual Studio if desired. Of course, IDLE
doesn’t know anything about working with the .NET Framework and you can’t use it to
write multi-language applications.

> Module Docs: An HTML-formatted help file that provides complete documentation of the
various Python Standard Library modules. Interestingly enough, you can use this help file
with IronPython without modification because this is the documentation that IronPython’s
Standard Library is written to support. For the most part, this help file is brief and not very
detailed, but it’s good when you need a quick reference.

> Python (command line): An application that works precisely like the IronPython command
line. In fact, you’d be hard pressed to tell the two apart. The only reason you’d want to use
the Python command line is to test the cross-platform compatibility of a module you write.
Otherwise, you’ll want to use the IronPython command line to ensure your code runs prop-
erly with IronPython.

> Python Manuals: This is the detailed help file you probably wanted with IronPython, but
didn’t receive. You’ll definitely want to spend some time looking around this help file and
discovering new things about the Python language.

Now that you have a better idea of what the Python Standard Library provides, you need to consider
how you’ll use it or whether you want to use it at all. Just how the Python Standard Library affects
your organization and you depends on your goals. For the most part, you’ll use these tools when you
want to write pure Python applications or applications that rely heavily on Python (versus the mixed
language applications found later in this book). It’s important to remember that IronPython has a lot
to offer that Python doesn’t, so you need to decide which route your organization will take before
you make a commitment to pure Python by using the Python Standard Library.

OBTAINING AND INSTALLING THE PYTHON STANDARD LIBRARY

You can obtain the Python Standard Library from a number of sources, but the best place to go is
directly to the Python Web site at http: //www.python.org/download/. Download the Python 2.6.4
Windows installer version of the product (about 14.2 MB). IronPython won’t currently work with the
newer 3.1.1 version of Python (nor will many third-party libraries). After you complete the download,
you’ll have a file named python-2.6.4.msi. The following steps tell how to install the product on
your machine.

1.  Right-click the file and choose Install from the context menu. You’ll see a Welcome page like
the one shown in Figure 6-1 that asks whether you want to install Python for all users or just
for your own needs. Notice that you can’t perform a personal installation on Windows Vista —
it really doesn’t work.

2. Choose an installation option (either will work for the book) and click Next. The installer will
ask where you want to install Python. In most cases, the installer will choose C: \Python26\,
which works out well for using the Standard Library from IronPython. As an alternative, you
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could install Python in a directory below the IronPython directory, but the default usually
works fine.

Selecl whelher Lo inslall Pylthon 2.6.4
for all usars of this conwputear.

(= Ensrall for 2l usary
O vl jurst: fior e (oot avalable on Windows Veta)

pqthfr._:rn
windows

Ches ] [onca |

FIGURE 6-1: Tell the installer whether you want a personal
install or one for everyone.

Choose an installation location and click Next. You’ll see the Customize Python 2.6.4 dialog
box shown in Figure 6-2. Notice the Register Extensions entry. If you let the installer make
this change, Python, not IronPython, will be the default installation.

Cuslomice Pfthun 2.6.4

Salacr the way you want features to be nsmlad.
(Chcie on The icons In the Tree below [ change the
wiay features will be nstalled.

Register Extensons
=] Tek'Tk
Documentation
== Uty Scripls

- | Test sufte

Python Interpreler and Libraries

puth(}n This feature requires 21MB on your hard drive. It
B has 5 of 5 subleatises selected. The aubhfeatunes
= ' rgurnn 2THE on your hard dive.
windows
[omkpage] [(Adwanced | [cea [ hems | [ come |

FIGURE 6-2: Customize the Python installation to meet
your needs.
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4. Click the down arrow in the Register Extensions option and choose Entire Feature Will Be
Unavailable from the menu. You can choose to keep all of the remaining features if desired
(highly recommended).

5.  Configure any of the other installation options as needed. Click Next. You’ll see a status dialog
box as Python installs to your hard drive. Eventually, you see a completion dialog box.

6.  Click Finish. Python (and its associated Standard Library) is set up on your machine.

C MODULES IN THE PYTHON STANDARD LIBRARY

One of the reasons that IronPython installs a tuned version of the Standard Library
is that the full Standard Library has modules written in C included with it. These
modules generally won’t work with IronPython. As Python has become more
advanced, the developers have removed many of these C modules and you may
eventually find that they’re all gone.

Of course, you might find that you really do need that C module because nothing else
will work. In this case, you can try to gain access to the C module using IronClad
(http://code.google.com/p/ironclad/). You won’t always have complete success
using IronClad, but it does help considerably, and you should give it a try for those
stubborn modules.

Another potential fix is getting a pure Python version of the module you need from
PyPy (http://codespeak.net/pypy/dist/pypy/doc/). In many cases, the PyPy
solution is actually a little more compatible than other solutions because it does rely
on pure Python code to provide access to the module you want. A potential disad-
vantage of this solution is that the pure Python alternatives will tend to run slower
than the C modules they replace.

Finally, there’s the IronPython Community Edition (also known as FePy) (http://
fepy.sourceforge.net/). This group has created solutions for the C modules
based on the NET Framework. From an IronPython perspective, this solution is
probably the most compatible option. However, in using the .NET Framework, you
potentially give up some cross-platform independence. Fortunately, the IronPython
Community Edition also has information on using its version of IronPython with
Mono (http: //mono-project.com/Main_Page), which lets .NET applications run
on both Linux and Macintosh systems.

ACCESSING THE STANDARD LIBRARY FROM IRONPYTHON

Before you can use the Python Standard Library to create applications, you must provide a means
for IronPython to find the Standard Library so it can import modules. You have three options for
performing this task.

> Create an environment variable named TRONPYTHONPATH and provide the path to the
Standard Library through it. The “Understanding the IPY.EXE Command Line Syntax”
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section of Chapter 1 tells you how to work with environment variables. This option is
machine-specific, but it does work.

> Manually add the path to the import search path (discussed later in this section). The advan-
tage of this method is that the import requirements move with the application. However, if the
user has their copy of the Standard Library in a different location (or doesn’t have the Standard
Library installed at all), the change can break your application.

> Addthepaﬂltosite.py,Wﬁﬂchisloanedinthe\Program Files\IronPython 2.6\Lib
directory of your machine. The interpreter loads this file every time it starts, so you can be
sure that everyone using the IronPython interpreter on your machine will have the required
access. As with the TRONPYTHONPATH environment variable, this solution works on the cur-
rent machine only.

Manually Adding the Import Search Path

In order to manually add the import search path, you need to add code to every application created.
The code isn’t long or hard to understand, but you must add it to every application that requires the
Standard Library or the application won’t be able to access it. Here’s an example of the code you need.

import sys
sys.path.append('C:\Python26\Lib")

In this case, my copy of the Standard Library is located in c:\Python26\Lib, which is the default
setup. You need to change this value to match your system. After you make the change, you can
verify that it’s correct by using the following code.

print sys.path[len(sys.path)-1]

All that this code does is display the last path added to sys.path. If you see the appropriate path,
you know you’re ready to go.

Modifying the Site.py File

It’s less convenient to modify the site.py file than it is to use the other two techniques, but you’re
also sure that every application will see the path addition when you modify site.py. Of course,
if you reinstall IronPython, it will overwrite your site.py, and you’ll need to remember to make
the change again. As previously mentioned, the Site.py file is located in the \Program Files\
IronPython 2.6\Lib directory of your machine. Open this file with your editor and add the fol-
lowing code to the top of the file:

import sys
sys.path.append('C:\Python26\Lib")

Make sure you change c:\Python26\Lib to match the location of the Standard Library on your

machine. This example uses the default location. After you save the file, restart the interpreter and
you should see the path added to the sys.path attribute.
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An interesting side effect of using the site.py file is that the Standard Library path will appear
before the IronPython paths, which means that the Python Standard Library receives preferential
treatment. Remember that you can always tell the interpreter not to load the site.py file by using
the =S command line switch (see the section “Understanding the IPY.EXE Command Line Syntax”
in Chapter 1 for details).

USING THE STANDARD LIBRARY FEATURES

The Standard Library provides a lot of features that you don’t get with IronPython. Many of these
features you can use while developing IronPython applications. The following sections describe how
to use each of the features. In addition, you’ll see how to use the Standard Library to create an appli-
cation. Before you use this section, you must install the Python Standard Library and determine
how you plan to access it from IronPython. Because the Python command line console is essentially
the same as the IronPython command line console, you won’t find it in the sections that follow.

Using the Module Documentation

The module documentation provides terse information about each of the modules provided in the
Standard Library. However, the information you receive is normally enough to use the module. To
start this feature, choose Start & Programs = Python 2.6 © Module Docs. You’ll see the pydoc dia-
log box shown in Figure 6-3. This dialog box already has a search term entered into it.

When you enter a search term and press Enter, Module
Docs searches the documentation to locate all of the
matching entries. To use a particular search result, high-
light its entry in the list and click Go To Selected. Your
browser will open and show a search topic similar to the = . T
one shown in Figurc 6-4. S e L -

. . . Iheapg - Heap gueue algonthm (& k8 prionty quess],
You mlght want to dO a llttle explormg, rather than enter Iellpioceesing queues - (o0 descripton)

pydoc

el sl _equamssae - Tresbs e becpatnses wtnjipes

a specific search term. In this case, click Open Browser i Easeon [ doticriptod
on the pydoc dialog box to go to the top-level Module
Docs page shown in Figure 6-5. Simply click the links to
drill down to the search topic you want. — |

hide resuits

FIGURE 6-3: Use Module Docs to discover

After you find all of the information you want, click specifics about Python modules.

Quit Serving on the pydoc dialog box. Module Docs will
shut down. Because Module Docs runs on an internal Web server, you’ll want to shut Module Docs
down when your search is complete to save processing cycles.

Using the Python Manuals

The Python Manuals are a full-fledged compiled help module, which is the same kind of help
you’ve been using in Windows for just about every other application you own. To access this
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feature, choose Start &> Programs = Python 2.6 = Python Manuals. You’ll see the Python 2.6.4
Documentation window shown in Figure 6-6.

As you can see, the Python Manual relies on a standard help file. You can search it, look through
the table of contents, click links, and do everything else you’d do with a standard help file.

Mytheon Baslt-in module _heapg - Moxilla Firefos
Bl At Yew Hglory [ookmarks Tooks  pelo

O X o _.J. | et flocabest 24631 _hasea him L
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|| Python: bailt-in modute _heapa | + .

Heep queus algoiifthm (&.kK.a. PIlOrity gueue) .

Heapa are arrays for which afk] <= a[2*k+l] and a[k] <= a[2=*k+1] for
all k, counting elemencs from O, Foo che sake Of COmparison,
nomp=sxizcing slementa are copnidersd oo be infimite. The intersacing
propezty of a heap ia that ad] ia always its smallest elemsnt.

Umnge:

heap = [} # creates ap empry heap
heappush [heap, item) § pushes a pew item on the heap
item = heappopiheap) ! pops the smallest item Irom Gthe heap

item = heap[0} # smallest item oo the heap without poppiog it
heapd £y {x) # transfocrma liat inte a heap, in-place, in lincac cime

item = hespreplace [Eap, item) # pops and returns smallest Ltem, And adads
# mew ivem: the hoap size is unchanged

Our API differs from cextbook heap algorithms as follows:

= He upe O=based indexing, This makes the relacicnship betwesn the
—lBdeX L3Z 8 node and She indexes Sor ATA childrén s1ighRly less

Done E06
FIGURE 6-4: Obtain specific help on the module for which you searched.

One potential issue with using the Python Manuals is that the help is Python-specific. This help file
will contain information that won’t apply to IronPython in some cases because IronPython doesn’t
precisely implement the full Python feature set. Consequently, you need to test any help you receive
before you accept it as completely useful.

Working with IDLE

IDLE is the IDE that IronPython should have shipped with because it lets you perform all kinds
of interesting tasks using Python. To access this feature, choose Start & Programs = Python 2.6 =
IDLE (Python GUI). You’ll see a window similar to the one shown in Figure 6-7.

The window opens immediately with a fully functional interpreter by default. The interpreter is
called the Shell Window. For example, in Figure 6-7, if you type 2 + 2 and press Enter, you’ll see
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the answer 4 on the next line. However, it’s the next feature that you’ll like best. When you type a
method, such as help, you see an IntelliSense-like help feature, as shown in the figure.

IDLE also has a full-fledged editor, called the Editor Window. The Editor Window contains
all of the editing features that you’d expect in any IDE. You use the Editor Window to edit
your code and the Shell Window to interact with the Python interpreter and test your code
using the debugger.

} Pytheonc Incec of Modules - Mozilla Firefox
Ble  Qdt yew reglory [ockrarks  Teck  pso
O ¥ @ G () nomejecahost rasey "
] Mest Visibedd | Referersoe | Search Engines || WIBAFM Player [N 34.2WOLX W Whconsin Wealher | ] 5.9 WOLX
|1 Prthon: Index of Hodubes | ] I
"~
Pﬁhﬂn: Index of Modules
hiaikting hatehot WHIrEf math
ast jstn ATy mmap
Tiaect Incale mufoop mveTt
byteun Inpeaf bmascn nt
cosdecs mds cPickle aperator
codecs cn muligtecode: chtrmylC) parser
codees bk _random cmath sagnnl
codecs iso202} shn datetime strop
codess ip shnl5h TR ]
codecs kr shnS12 Exceplions thrend
_codecs tw e futre builting firme
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FIGURE 6-5: Browse Module Docs starting at the top-level page.

Of course, IDLE has a lot more to offer you, including a full-fledged debugger and a number of edit-
ing tools. Most important, you can open and save files quite easily using IDLE. You can even track
down modules by exploring the paths accessible using sys.path. The following sections tell you
considerably more about this interesting IDE.

Configuring IDLE

IDLE has a number of configuration options that you can set. These options make it possible to cus-
tomize IDLE to an extent. For example, you can choose a theme for coloring the editor, if desired.
Choose Options = Configure IDLE to display the dialog box shown in Figure 6-8.
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FIGURE 6-6: The Python Manual relies on a standard help file to provide detailed information
about Python.
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FIGURE 6-7: IDLE is a nice development environment for working with Python.
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to make it easier to follow text on screen. You o ___ || 4
. Crumier Hew 3 1
can also make the text bold, which can help Cusies New Baitic RO
, . ; . Cowies New CE
when you’re using a laptop in a sunny environ- Conaite Hem TR =]
ment. The t-ab setting helps you use indenta- =
tion, but still get more text on screen. Most
people find that 3 spaces is the minimum inden-
tation that works.
The Highlighting page, shown in Figure 6-9, AalBCoIMES
. . . FrGgARTiJIK
helps you adjust the coloration used to display R
certain kinds of code and application features. Lttty
This is an especially useful feature for people
who have color blindness because you can adjust
the colors to make various kinds of highlights
easier to see. You can save your settings as a Dl s

theme. In fact, you might want to have special

themes for particular purposes, such as low FIGURE 6-8: The Fonts/Tabs page lets you
ambient lighting. configure the display for ease of viewing and

optimize the tab spacing.
The Keys page, shown in Figure 6-10, helps you
set the control keys used to move around the application quickly. IDLE comes with four key setups
as a default.

> IDLE Classic Mac

> IDLE Classic OS/X

> IDLE Classic Unix

> IDLE Classic Windows

Of course, you can always create your own key setups and save them. Some people (such as those
who are left-handed) might find that the default key setups don’t work for them.

The General page, shown in Figure 6-11, lets you set general application settings. For example,
you can tell IDLE what to do during certain events such as startup and before you run your
application. You can also control the initial size of the IDLE window and the encoding used for
the text.

@ For some reason, IDLE lacks a command to start the editor from within the
shell. The editor, however, has a command to start the shell. Consequently, you
want to configure IDLE to start with the editor open by choosing the Open Edit
Window as the At Startup option.
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FIGURE 6-9: Modify the highlighting to make FIGURE 6-10: Modify key setups to make IDLE faster

application features easier to use. and easier to work with.
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FIGURE 6-11: Configure IDLE to perform tasks the

way you feel most comfortable.
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The item of special interest on the General page is the Additional Help Sources list at the bottom of
the page. To add a new help source, click Add. You’ll see the New Help Source dialog box shown in
Figure 6-12. Notice that you can use either a local help source or a remote help URL. IronPython
developers have good reason to add other help sources they can use for IronPython-specific needs.

IronPython doesn’t provide a lot of specific help sources, but it does provide some. The following list
provides some suggestions of URLs you might want to add to your copy of IDLE.

> Differences between IronPython 2.0.x and CPython 2.5.2: New Help Source
http://ironpython.codeplex.com/

o i ) M [tem:
wikipage?title=IPy2.0.xCPyDifferences |

> IronPython Readme: /Program Files/IronPython 2.6/ Hclo File Path: Enter URL or browese for e

Readme.html
. Urewss J
> IronPython Tutorial: /Program Files/IronPython 2.6/

. . (v 4 Caneel
Tutorial/Tutorial.htm L—-—I 4

> IronPython Samples: http://ironpython.codeplex.com/ FIGURE 6-12: IronPython develop-
wikipage?title=Samples ers should add IronPython-specific
help sources.

> More Information About IronPython: http: //ironpython

.codeplex.com/wikipage?title=More Information

Performing an Interactive Edit

To use IDLE as an editor, you simply begin entering commands in the Shell Window. If you have
IDLE configured to open the Editor Window first, choose Run = Python Shell to open the Shell
Window. The interpreter will tell you the result of each command you enter, so you know immedi-
ately whether the command will work. After you’ve completed the task you want to perform, choose
File => Save and save the file. At this point, IDLE will save everything you typed, some of which isn’t
useful for an application, so you need to edit the code.

If you haven’t already configured IDLE to open the Editor Window first, do so now. Choose Options &>
Configure IDLE, select Open Edit Window in the At Startup section on the General tab, and click OK.
Choose File = New Window. IDLE will open an Editor Window that you can use to edit the code you
just created interactively.

In the Editor Window, choose File &> Open. You’ll see an Open dialog box like the one shown in
Figure 6-13. Select the file you just saved and click Open. IDLE opens the file you saved from your
interpreter section.

Figure 6-14 shows a short example of an interpreter session saved as a file. As you can see, you need
to perform a number of edits, such as removing the initial startup information. Modify the file just
as you would using any other editor and save the result. The Edit menu contains a full list of editing
tools, including the familiar Cut, Copy, and Paste commands, as well as a Find command. It even
includes a command to go directly to a specific line in the file, Edit > Go To Line, which comes in
handy for dealing with interpreter error messages.
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FIGURE 6-13: Open the file you created and saved using the interpreter.

e Edr Fomat fn  Options ﬂﬂhﬂ Hﬁ
Python Z.6.9 (T2EI:TLV0E, OCC Z2& 2009, 0B:123:19) [HICT w.1500 33 DAt (InTel]] on wWinldz
Type "espyrighs®, " diea™ or "lieenae more informacian.

Personal [irewall software may waro about the conoection IDLE
makes to its subprocess using this Computer’s int

interface. Thin sonmescion i3 nor wisible on
interface i B0 dats is senk Lo or received &

IDLE 2.6.%

*3¥ imporc ays

> BpyA.pAth.appead | Cith02558 = Jource Code')

333 print sys.path

["C:ZiPyebhond EVALADY Vidlelikt, '"CiVIFINDCRE \ayscemid ) \prehond §.24p", "\ Pyihoad &\ \DLLs"
e ]

inz 17 el 0

FIGURE 6-14: Editing interpreter sessions can be messy, but you know the result will work.

In this case, you can cut the text shown in Figure 6-14 down to three simple lines.

import sys
sys.path.append('C:\\0255 - Source Code\\Chapter06"')
print sys.path
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After you make the changes, you can always reload the file into the interpreter and debug it or work
with it in other ways. For example, if you want to run the application, press F5 or choose Run =
Run Module.

Of course, you can always build an application from scratch using the Editor Window. You get the
same IntelliSense-type help as you do when using the interpreter in the Shell Window. Unfortunately,
when using the Editor Window directly, you don’t get instant feedback, but you do benefit from not
having to edit the result.

Using the Path Browser

IDLE provides more than one way to locate a file
you want to edit. One of these methods is to display
a dialog box that contains a hierarchical display of
the current sys.path content. You drill down

Path Browser

1 syepath -
B CiPython 26\ el
—2] Ciweoows eystemidipython 28, 00 =

through the list to find the file you want to work
with. Not only does this technique make it easy to

Ci'Python26\Dlls
1 €i'Python 26

-..'ﬁ'.liuh.l.l:w)aw

B test: paciage
find what you want, but it also tells you that the 'f‘& i
. . -l o,
interpreter can see the file. To use this feature, .%;.ﬂ .n::.uv
choose File > Path Browser. You’ll see the Path -;1': diredia oy
. . . T ildhbon,
Browser dialog box shown in Figure 6-15. -y bkt s
- dtiepy

Notice that the Path Browser shows which folders
are packages and clearly shows the files. Double-

7] compuder : puckage
] ety packege

Using the Class Browser

-] auraes: packnge
click any file entry to open it. The file will open in a (] sttt pacinge
5 3+ rmai: package
separate copy of IDLE, so you don’t nee(.i to worry -0 enentngs:
about modifications to your current session. (-1 hatzhot: packnge =

FIGURE 6-15: The Path Browser makes it easy to

. locate files that the interpreter can see.
Class Browser works with the currently loaded file. P

It helps you see the elements within the file and go directly to them. To see the class setup for
your application, choose File = Class Browser. You’ll see a dialog similar to the one shown
in Figure 6-16, except that it contains specifics for your application.

Using the Debugger

The IDLE debugger is interesting. You use it to debug your application, but not in the same way as
you would within Visual Studio.

In order to make the debugger useful, choose Run = Python Class Browser - I0LETest (=
Shell in the Editor Window. IDLE starts a copy of the Shell ) Diresoy T
Window. In the Shell Window, choose Debug => Debugger. l e ;ﬁ::?:im:]
You’ll see the strange Debug Control dialog box shown in & defsayelal..)
Figure 6-17 open. At this point, you’re ready to debug your

application.

|
FIGURE 6-16: Browsing by class
makes it easy to navigate your
application.
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FIGURE 6-17: Start the Debug Control before you start the application.

To start debugging the application, choose Run = Run Module or press FS in the Editor Window
(not the Shell Window). IDLE actually picks the Shell Window that you opened earlier and stops
execution immediately so you can see what’s happening with your application, as shown in
Figure 6-18.

At this point, you can click Step within the Debug Control to go to the next line of execution, Over
to skip over a line of execution (the commands still execute, but you won’t see them), or Out to move
out of a function or method. If you click Go, the application will continue to execute without debug-
ging support. Clicking Quit ends the application.

Dabrsp Control

| o] oalon] % 5

IDLETesk.prys L <mechde [

oy’ o), Brve 3685 ene ol
> * sk (), I ey sk *

Ed
Locals:
Mo LI
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[
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_name_ _man_
packape  Mone =

FIGURE 6-18: Running the module automatically fills the Debug
Control with information.
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The IDLE debugger has no concept of breakpoints. You have no immediate window for entering
commands or watch windows to track expressions. Even so, the debugger does work well, even if it
does take a while for the .NET developer to get used to it.

Looking for Standard Library Issues

It’s important to exercise care when working with the Standard Library. Sometimes, it appears that
IronPython provides support for a feature when it really doesn’t. For example, Listing 6-1 shows
an application that runs fine within IDLE because IDLE relies on the Python interpreter, not the
IronPython interpreter.

‘) LISTING 6-1: An example of a Standard Library application

Available for
download on
Wrox.com

from Tkinter import *
import aboutDialog

# Represents the main window of an application.
root = Tk()

class TestIDLE:
"Defines a basic test of IDLE"

def ShowAbout (self):
"Display the IDLE About dialog box"
aboutDialog.AboutDialog(root, 'About')

# Make sure you destroy the window when you get done with it.
root.destroy ()

def SayHello():
"A very basic function in Python"
print 'Hello'

# Set the path to include the application directory.
import sys

sys.path.append('C:\\0255 - Source Code\\Chapter06"')
print sys.path

# Call SayHello()
SayHello ()

# Display the IDLE About dialog box.
MyAbout = TestIDLE()
MyAbout . ShowAbout ()

This is an interesting example because it displays the IDLE About dialog box. When you run this
example, the code begins by doing something simple — it modifies the path to point to the example
directory and then it displays a simple hello message to the user.
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The problem occurs with the second part of the example. The process is relatively straightforward. The
TestIDLE class contains a method called showabout (). ShowAbout () creates a window and then dis-
plays the IDLE About dialog box in it. The code then destroys the window it created and ends.

When you try to run this example using IronPython by typing IPY IDLETest.py at the command
prompt and pressing Enter, the first message you see says that IronPython knows nothing about a
Tkinter module, which provides access to the windowing environment provided by Tk. You can
read all about Tkinter at http://www.pythonware.com/library/tkinter/introduction/. The
bottom line is that Tkinter is a windowing environment that many Python developers use, so you’re
going to run into it when working with IronPython.

At this point, you notice that IronPython does indeed include support for Tkinter in the
\Program Files\IronPython 2.6\Lib\1lib-tk folder. So you add this directory to your
IRONPYTHONPATH environment variable by typing Sset IRONPYTHONPATH=%IRONPYTHONPATH
%;C:\Program Files\IronPython 2.6\Lib\1lib-tk and pressing Enter. This command adds the
required directory to your application environment, so you type IPY IDLETest.py again and press
Enter. Now you see an error message, “ImportError: No module named _tkinter.”

Unfortunately, you’ll never find a _tkinter module in the IronPython folders. You’ll find it in the
\Python26\DLLs directory as _tkinter.pyd and in the \Python26\1ibs directory as _tkinter
.1ib. The alarms should be going off in your head at this moment. Python implements Tkinter as a
C library, which means that IronPython doesn’t support it, despite the fact that IronPython includes
the required Tkinter.py file. The point of this whole exercise is that you’re going to run into some
very popular Python features that simply won’t work in IronPython because they require C support
(despite the fact that it appears that IronPython does support it). Your only choice (in most cases) is
to avoid using the module or rely on straight Python instead. Happily, some developers are working
on the Tkinter problem. You can read about one such solution at http: //www.voidspace.org
.uk/ironpython/cpython_extensions.shtml.

Whenever you have a question about IronPython support for a particular
Python feature, check the not-supported-module-list at http: //ironpython
.codeplex.com/wikipage?title=List of Standard Library components
not included in the MSI.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has given you insights into the Standard Library. The Standard Library is a necessary
ingredient for any IronPython application, even if you plan to use the NET Framework extensively.
However, by using the Standard Library alone, you can create applications that will work well on
other platforms. Unlike many other languages that Microsoft supports, the applications you build in
IronPython really are for the rest of the world too — at least, as long as you abide by a few rules.

It’s time to explore! Nothing will get you more involved with IronPython than exploring the Standard
Library to determine what it can do for you. Go ahead; try out a few experimental applications. Better
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yet, use one of the [ronPython features that make experimentation so easy. Start up a copy of the inter-
preter and try things out one line at a time. It won’t take long for you to understand just how huge the
Standard Library is. Don’t forget the lessons learned in Chapter 5 —use dir (), __doc__, and help()
to drill down into the Standard Library.

You’re working with IronPython, not Python. One of the advantages of working with IronPython is
that you have options other than the Standard Library available to you. You might decide that you
really do need to build a Windows Forms application using .NET code instead of the more standard
Python interfaces. Chapter 7 gets you started working with the .NET Framework. Because most of
you already have some .NET experience, you’ll probably find that working with the NET Framework
in IronPython is pretty easy once you get the basics down. Even so, IronPython lets you work with
both the Standard Library and the .NET Framework — use the tool that works best for your particu-
lar needs.
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Accessing the .NET Framework

WHAT’S IN THIS CHAPTER?

Gaining access to the .NET Framework from IronPython
Working with .NET data types in your application

Using .NET classes within your application

Y Y VY Y

Creating applications that use generics

Chapter 6 emphasized the Python portion of IronPython. As you learned in that chapter,
IronPython doesn’t quite provide full Python capability, but it comes very close. In this chap-
ter, you discover the .NET capabilities of IronPython. In this case, you’ll see that IronPython
has its own take on the .NET Framework but that it does provide you with full access.

Of course, before you can work with the NET Framework in IronPython, you need to know
how to import the assemblies. It turns out that you have several levels of import capability that
you can use to work with assemblies in different ways. In most cases, you’ll perform a standard
import and use the .NET assemblies much as you would any other IronPython class.

The .NET Framework provides strict data typing and a wider range of data types than
Python does. You need to know how to use these data types within IronPython in order to
write applications that make full use of the .NET Framework. The second section of this
chapter addresses this need.

Once you know about the data types, you can begin working with classes. This chapter provides
you with an overview of the process. You get more details as the book progresses. However, this
chapter is important because it explains basics you absolutely must know in order to move on to
more advanced examples in the book.

Finally, this chapter looks at one of the more interesting uses of the NET Framework with
IronPython — generics. The use of generics with IronPython can greatly improve your ability
to create flexible applications that can work with a wide range of data types. Eventually, you’ll
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begin using generics with a number of examples in the book, but for now you should focus on under-
standing the technique used to work with generics.

IMPORTING THE .NET FRAMEWORK ASSEMBLIES

Importing an assembly into IronPython isn’t much different from importing a Python module.

In fact, you use about the same code. The primary difference is that you can’t import some .NET
assemblies directly into IronPython, just as you can’t import them directly into any .NET language.
Instead, you must first create a reference to the .NET assembly and then import it. For anyone who
has worked with .NET languages in the past, nothing will have changed from the normal procedure
they follow.

@ One odd thing about IronPython is that it’s case sensitive even when it comes to
.NET Framework assemblies. As a consequence, importing system.math won’t
work but importing System.Math will. Because many developers aren’t used to
thinking about the case of .NET Framework assemblies, you might be caughi
off guard when an application fails for some unknown reason. One issue always
to consider is whether you’ve capitalized the assembly name incorrectly.

Performing a Standard Import

As with Python modules, you can perform a standard import of a .NET assembly. For example, you
might want to import the .NET Framework’s system assembly. In this case, you type

import System

and press Enter. If you want to see what the System assembly contains, type

dir (System)

and press Enter. Figure 7-1 shows typical results from importing the System assembly.

Now, let’s say that you want to create a UTnt 32 variable, just like a uTnt32 that you'd create in any
other .NET language. Simply type something like MyVar = System.UInt32(5). Of course, you can
use any variable within the range that fits within a uznt32. If you don’t provide a value by typing
MyVar = System.UInt32 () the NET Framework automatically assigns the variable a value of 0. You
can read more about .NET data types in the section “Using .NET Data Types” later in this chapter.

However, let’s take a look at myvar. If you type MyVar by itself, you see that it’s an object that has a
value of 5, as shown in Figure 7-2. Type dir (Myvar) and you see that Myvar contains many of the
same methods as a standard Python integer. For example, you still have access to the absolute value
function, __abs__ (), and comparison method, __eq (). In addition to these standard methods,
you also have access to .NET-specific functions such as parse () and ToChar ().

www.it-ebooks.info


http://www.it-ebooks.info/

Importing the .NET Framework Assemblies | 119

IronPython Console

> dmport System
>3 dir{System)
['AccessUiolationException’,
ain’ ., ‘AppDomainlnitializer”.
nOptions’,. ‘AppDomainSetup’ .
' . "Applicationld’, ‘Applicationldentity’.
ArgumentNullException” .
rray’ . ‘ArraySegment’ .
issemblyLoadEventHandler’ .
ributellsageAttribute’ .
tConverter’, ‘Boolean’,. 'Buffer’. ’'Byte’.
AppDomainException’, ‘Char’. ‘CharEnumerator’.
ison’,. ‘ComponentModel’,. ’Configuration’.
ConsoleCancelEventHandler’, ’'ConsoleColor’ .
moleModifiers’, "ConsoleSpecialKey’ .
ion’, ’'ContextStaticAttribute’, ’Convert’.
, *DBHull’, ‘DataMizalignedException’.
et’, ‘DayOflleek’, ‘Decimal’, ‘Delegate’.
eroException’, 'Dl1lMotFoundException’ .
'EntryPointNotFoundException’ . “Enum’ .
t’'. ‘EventArgsz'. ‘EventHandler'. 'Exception”.
AcceszException’, ‘FileStylelUriParzer’ .
pStylelUriParser’, ‘GC°, 'GCCollectionMode’ .
rOptions’, ‘Globalization’.
*IAppDomainSetup’ . ' IAsyncResult’ .
. 'ICustomFormatter’,. 'IDisposable’.
hle', 'I0*, 'IS%erviceProvider’.
xception’, 'Intl6’,. 'Int32', ‘Int64’, 'IntPtr’
OperationException’, ‘InvalidProgramException’
imization’', ’'LoaderOptimizationAttribute’.
hute’ . 'MarshalByRefObject’, ‘Hath’, ‘Hedia’ .
ceszException’, *MidpointRounding’ .
tion’, 'MiszingMethodException’ .
HotSupportedException’, *Het’ .
*MewsStylelriParser’ . 'MonSerializedfAttribute’
ImplementedException’ . 'MNotSupportedException’
hle’, 'Object’, *'0ObjectDisposedException’,
' . "OperationCanceledException’ .
aramfirrayfttribute’, ‘PlatformID’ .,
*Random’ . 'RankException'. ‘Heflection’.
er’, ‘Resources’, ‘Runtime’,
timeMethodHandle’ . 'BRBuntimeTypeHandle’ .
*. 'Serdializablefttribute’, *Single’.
gConmparer’ . ’StringComparison’.
'ThreadStaticAttribute’, ’Threading’.
' 'Timers’,. *Type’, ‘TypeCode’.
on’, ‘TypelnloadedException’, ‘TypedReference’
IntPtr’',. ‘UnauthorizedAccesszException’ .
dExceptionEventHandler' . ‘Uri’, ‘UriBuilder’ .
FormatException’, ‘UriHostMameType’ .
Partial’, *UriTypeConverter’, 'UalueType’,
ebh’ . '_Applomain’ ]
>

*Action’ .,

‘AsyncCallback’ .

'ActivationContext’ .
' AppDomainManager’ .
‘ApplomainlnloadedException’ .
‘Arglterator’ .
'ArgumentQutOf RangeException” .
*ArrayTypeMismatchException’ .
‘Attribute’ .
*BadImageFormatException’ .
'CLSCompliantAttribute’ .,

*Console’ .
*ConsoleKey’ ,
*ContextBoundOhject’ .
*Converter’ .
‘DateTime” .
'Deployment” .
*Double’ .
*Environment’ .,

‘FlagsAttribute’ .
*GenericlriParser’ .
'GopherStylelUriParser’ .
‘ICloneable’ .
*IEquatahle’ .
' IndexQutOf RangeException’ .

'LocalDataltoreSlot’ .

'MissingFieldException’ .
'ModuleHandle’ .
*HetPipeStylelriParser’ .

*ObsoletefAttribute’ .
' OutOfMemoryException’ .
*PlatformMotSupportedException’ .
*ResolveEventArgs” .
*RuntimeArgumentHandle”’ .
'SByte’ .
'StackOuerf lowException’ .,
'StringSplitOptions’ .,
'TimeSpan’ .
'TypelnitializationException’ .,

*lUInhandledExceptionEventArgs’ .

*UrildnScope’ -
*Uersion” .

'Activator’, ‘Applom
‘ApplomainManagerInitializatio
‘ApplicationException
'ArgumentException’,
*ArithmeticException’. 'A
'AssemblyLoadEventArgs’, "A
‘AttributeTargets’ . Attt
‘Basebt4Formatting0ptions’, *Bi
*CannotUnload__|
*CodeDom’ . ‘Collections’, 'Compar
*ConsoleCancelEventArgs’, *
*ConzoleKeyInfo' . ’Con
'ContextMarshalExcept
'CrosszsAppDomainDe legate’
‘DateTimeKind’ . 'DateTimeQffs
'Diagnostics’, "DivideByZ
‘DuplicatellaitObjectException’ .
'EnvironnentUariableTarge
'ExecutionEngineException’,. ‘Field
*FormatException’, ‘Ft
*GenericlriParsze
*HttpStylelUriParser’
*IComparable’ . ‘IConvertible’
*IFormatProvider’,. "IFormatta
'InsufficientMemoryE
*InvalidCastException’,. ‘Invalid
'LdapStylelriParser’, ’LoaderOpt
'MTAThreadAttri
'MemberfAccessException’ . ‘MethodAc
*MiszingMemnberExcep
'MulticastDelegate’,. "MHulticast
*NetTcpStylelriParser’ .
*MotFiniteMumberException’ . ‘Hot
*NullReferenceException’, ‘Hulla
'OperatingSysten
'Ouverf lowException®,. P
'Predicate’ .
'ResolveEventHandl
*RBuntimeFieldHandle’ . *'Run
'STAThreadfAttribute’ . ’'Security
‘String’ . 'Stein
'SystemException’,. 'Text’,
'TimeoutException
'TypeLoadExcepti
‘UInted4”, ‘U
*Unhandle
'UriFopmat’ . ’'Uri
‘UriParser’ . 'Uri
'WeakReference’ .

H

‘Guid’ .

]

]

]

*TimeZone’ .

‘UInti6’, ‘UInt32’.

'UriComnponents’ .
*UriKind’ .
‘Uoid” .

FIGURE 7-1: Performing a standard import places the System assembly where you’d expect.

When you import an assembly using the standard approach, some code can become long and cumber-
some. For example, if you want to change the console foreground color, you must type the following:

System.Console.ForegroundColor

Notice that you must use the correct enumeration when

System.ConsoleColor.Blue

specifying the color, or the change won’t

occur. This code really does work — give it a try and then print the current console foreground color,
as shown in Figure 7-3 (the screenshot in this book shows only shades of gray, but you’ll see color on
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your display). The console color changes to whatever value you specify without creating a variable
first because System.Console.ForegroundColor is a property.

IronPython Console

>>> Mylar = System.UInt32{5> -

>>> Mylar

<System.UInt32 obhject at BxPAANABABARAAAAAZC [51>

>3 dir(Hylard

['CompareTo’, ‘Equals’, ’'GetHazhCode’, "GetTuype’, ’'GetTypeCode’, 'MaxUalue’, ‘He

mherwizseClone’, ‘MinUalue’, "Parse’. 'ReferenceEqualszs’,. ’ToBoolean’, 'ToByte’, *

ToChar’, 'ToDateTime’, "ToDecimal’, ‘ToDouble’,. *TolIntl6’. ‘Tolnt3i2’, ‘TlJInt:En‘l‘,.——I
'ToSByte’, "ToSingle’, 'TofString’', ‘ToType’, ‘Tollntie’, ’'TolInt32’, ‘Tollntod’

s 'TryParse’, *_abhs__ ", ' . _and__ "', ' _class__ ', '_cmp__ ", '_delatt

»_ ', '_div__ ', *'_doc__ ', "_eq_ ', '_floowrdiv__ ', '__format___ ', ‘__getattrih

ute_ ', *'_hash__ ', *_dinit_ ', ‘'_dnvert_ ‘., °__ lshift_ ', '__mod_ f_mul__*

- '_neg_ ', ' _new_ ", '_nponzero__ ', '_o»r_ ', ' _pos_ ', "_pow_ '_. ' _ wadd_
. '_wand__ ', '_wdiv_ ’, *'_reduce_ ', '__reduce ex_ ', '_repr_ ', ’'_ rfloord
iv_ . '_vmod__ ', ‘_prmul_ *_ "_wor_ ", ' _ ypow ‘', °__wshift ', ‘__»sub_ ",
f__rtruediv_ ', ' pwor_ ‘., *_ setattyr ‘. *_ sizeof ‘', ‘_ sty *, ‘' _ sub_ ‘',

| _subclasshook_ ', *__trueddiv__ ", '__trunc__ ', ’__xor__'. ‘conjugate’, ’‘denomina

ggg’. *imag’, ‘numerator’, ‘real’l

o w omy

B

FIGURE 7-2: Creating a .NET object provides a mix of Python and .NET methods.

fiw IronPython Console

*»> Console.ForegroundColor = System.ConsoleColor.Black
*>>» Syztem.Conzole.ForegroundColor = System.GConzoleColor.Blue
>>> print System.Conszole.ForegroundColor

lue

>»» Conzole = System.Console

>>» Conszole.ForegroundColor = System.ConsoleColor.Black

>>» print Console.ForegroundColor

lack

FIGURE 7-3: Using the standard import can become a little cumbersome.

As with Python modules, you can get around the problem by assigning a particular object to a variable.
For example, if you type Console = System.Console, then you can shorten the code a little, as shown
in Figure 7-3. The bottom line is that using a standard import with .NET isn’t much different from
using it with Python modules. The only real difference is that you use a different name.

Importing an Assembly into the Global Namespace

Sometimes you need to have an entire assembly available at a global level. Using variables to bring part
of the assembly up to the right level won’t work. In this case, you rely on a different import strategy
than used in the section “Performing a Standard Import™ earlier in this chapter. You’ve already seen
this technique before as applied to Python modules, but now you’ll see how it applies to .NET assem-
blies. Simply use the from AssemblyName import Assembly | * format used for Python modules.
For example, if you want to import the System assembly into the global namespace, you type

from System import *
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The asterisk (*) means that you import everything in the System assembly at the global
namespace level. Figure 7-4 shows what happens when you use the dir () function to see the
global namespace.

SEE

>»> from System import *

>3 dirdd

['AccessVUiolationException’, *Action’, 'ActivationContext’. ‘Activator’,. ‘'AppDom
ain’,. 'ApplomainInitializer’,. 'ApplomainManager’ . *AppDomainManagerInitializatio
nOptions’, ‘AppDomainSetup’ . ‘ApplomainlinloadedException’, “ApplicationException
', "ApplicationlId’, ‘Applicationldentity’, *Arglterator’,. *ArgunentException’,. '
ArgumentMullException’, *‘ArgumentQutOf RangeException’, 'ArithmeticException’, 'A
rray’ . 'ArraySegment’ . ‘ArrayTypeMizmatchException’, ‘AsszemblyloadEventArgs",. "A
mzsemblylLoadEventHandler’ . ‘AsyncCallback’, "Attribute’, ‘Attributelargets’ Att
ributelzageAttribute’ . ‘BadlmageFormatException’, ‘BaszebdFormattingOptions’, “Bi

- ow

ApplomainException’,. ‘Char’. ‘CharEnumerator’. ‘CodeDom’'. ‘Collection=z’. ’'Compar
izon’. ‘ComponentModel’. ’Configuration’. ‘Console’. ‘ConsoleCancelBEventArgz’.
ConzoleCancelEventHandler’', ‘ConszoleColor’,. ‘ConszoleKey'. ‘ConsoleKeyInfo’,. ‘Con
isoleModifiers’, *ConsoleSpecialKey’. ’'ContextBoundObject’,. *ContextMarshalExcept
ion’', ’'ContextStaticAttribute’,. ‘Convert’, ’Converter’. ’CrossAppDomainDelegate’
. *DBNull’,. 'DataMiszalignedException’,. ‘Datelime’,. ’'DateTimeKind’,. ‘DateTimeQffs
et’, ‘DayOfleek’, ‘Decimal’,. ’Delegate’,. ’'Deployment’. ‘Diagnostics’, 'DivideByZ
eroException’, ‘D11MotFoundException’,. ‘Double’. ’DuplicatellaitObjectException’

'EntryPointNotFoundException’,. *Enum’, 'Environment’,. ‘EnvironmentUariahleTarge
t’, "EuventArgs’',. ’'EuventHandler'. ’'Exception’, 'ExecutionEngineException’, *Field
AccesszException’, *FileStylelriParser’, ’'FlagszAttribute’, *FormatException’, ‘Ft
pStylelriParser’, 'GC’, 'GCCollectionMode’ . *GenericlriParser’,. ’GenericllriParse
rOptions’, ‘Glohalization’, ‘GopherStylelriParser’, ‘Guid’, ‘HttpStyleUriParser’
*IAppDomainSetup’, *IAszyncResult’, *ICloneable’, 'IComparabhle’,. *'IConuvertihle’

OperatlunExceptlnn ’InualldPrugramExceptlnn’. ‘LdapStylelriParser’, ‘LoaderOpt
hute’ ’HarshalByRethJect’ *Math’ . ’Hedla’, ‘MemberfAccessException’ . ‘MethodAc

tion’. ‘MissingMethodException’. ’‘ModuleHandle’. 'MulticastDelegate’. ‘Multicast
MotSupportedException’, 'MNet’', ‘HNetPipeStylelriParser’. ‘NetIcpStylelriParser’.
'MNewsStylelriParser’, 'MonSerializedAttribute’, ‘MNotFiniteMumberException’,. ‘Mot

Ll
aramArrayAttribute’ ., ‘PlatformID’, *PlatformMotSupportedException’, ‘Predicate’,

er’, "Resources’, *Runtime’, ‘RuntimefArgumentHandle’,. 'RuntimeFieldHandle’,. ‘Run

', "Serializablefttribute’, ‘Single’, 'StackOverflowException’, *'String’, *Strin
qComparer’ . ‘StringCompariszon’, 'StringSplitOptions’, 'SystemException’, ‘Text'.,
*ThreadStaticAttribute’, ‘Threading’, ‘TimeSpan’,. ‘TimeZone’, ‘TimeoutException
on’,. ‘TypelUnloadedException®. 'TypedReference’,. ‘UlIntie’. ‘UInt32', ‘Ulnted4",. U
IntPtr',. ‘UnauthorizedAcceszException’. ‘UnhandledExceptionEventArgz’. ‘Unhandle

Partial’, ‘UriTypeConverter’,. 'Ualuelype’, ’‘Uersion’. ‘Void’. 'UWeakReference’. *

eb’, '_builtins__ ', '_doc__’'. ’'__name___
23>

tConverter’,., “Boolean’,. ‘Buffer’. ‘Byte’,. *‘CLSECompliantAttribute’,. *CannotUnload_ |

, *ICustomFormatter’, 'IDisposzable’, ‘IEquatable’, *IFormatProvider’, 'IFormatta
hle’ . 'IO’, *I18erviceProvider’, ‘IndexOutOfRangeException’ . 'InsufficientMemoryE
scception’, ‘Intle’, “Int32', “Inted",. 'IntPtyr’,. ‘InvalidCastException’. ‘Invalid
imization’ LuaderOpt1m1zat10nﬂttr1hute 'LocalDataStoreSlot’ . 'MIAThreadAttri

cessExceptiun’. ’HidpnintRuunding', 'MissingFieldException’, ’MiszsingMemberExcep

ImplementedException’. ‘HNotSupportedException’, 'NullReferenceException’,. ‘Hulla
hle’, ’'0Object’,. *ObjectDisposedException’,. *"ObsoletefAttribute’, 'OperatingSystem
'OperationCanceledException’ . ' OutOfMemoryException’ . ' Ouerf lowException’, *F
*Random’ . ’'RankException’', ‘Heflection’,. 'ResoluveEventfArgs’, ‘ResolveEuventHandl

timeMethodHandle’, *RuntimeTypeHandle’, 'SBuyte’. ’'STAThreadAttribute’,. ’'Security

» 'Timers’, "Type’. ‘TypeCode’',. 'TypelnitializationException’. ‘TypeLoadExcepti

dExceptionEventHandler’, ‘Uri’, ‘UpriBuilder’. ‘UriComponents’, ‘UriFormat’,. ‘Uri
FormatException’, ‘UriHostMameType’, ‘UrildnScope’. ‘UriKind’. ‘UriParser’. 'Uri

=

FIGURE 7-4: You can import an entire assembly into the global namespace.

If you want a specific class within the System assembly imported at the global namespace level, you
simply specify the name of the class as you would when working with Python. For example, if you

want to work with the console class, then you’d type

from System import Console
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@ Some developers will be tempted to import everything they need into the global
namespace. While this strategy works fine for a .NET application created in a
language such as C#, it doesn’t always work well in [ronPython because of the
way the Python language works. For example, Figure 7-4 shows an example of
the problems that can occur. Imagine importing four or five assemblies into the
global namespace and then using the dir () function to display a list of classes,
methods, enumerations, or other .NET features you want to use. The list would
be so large as to make any search pointless. Import only what you need into the
global namespace.

You can extend individual imports by separating classes, enumerations, or other assembly members
with commas. For example, if you want to import both the console class and the consolecolor
enumeration into the global namespace, you type

from System import Console, ConsoleColor

If you use the dir () function to see the result, you see output similar to Figure 7-5. Importing only

what you need keeps clutter down, makes your application run faster, and reduces potential security
issues. In this case, you can reduce the foreground color-changing code shown in the “Performing a
Standard Import” section to

Console.ForegroundColor = ConsoleColor.Blue

fie IronPython Console

IronPython 2.6 (2.6.18928.8> on _NET 2.8.58727.3603
Type "help". "copyright". “"credits" or "license" for more information.
»»> from System import Console,. ConsoleColor

>2 dip(d

[*!Console’, 'ConsoleColor’, '__builtins_ *, *'__doc_ ', '__name_ ']

>>»> Console.ForegroundColor = ConsoleColor.Blue

>>> print Console.ForegroundColor

Blue

>3

FIGURE 7-5: Importing into the global namespace reduces the size and complexity of your code.

Configuring the Console for .NET Help

Believe it or not, the help () function works fine with .NET assemblies. However, Microsoft
designed the assembly help for a much larger display area. If you type help (ConsoleColor) and
press Enter, the help output is so long that you can’t see even a small portion of it. In fact, you won’t
actually see the help you need because it appears at the beginning of the help listing.

The console window has a buffer associated with it. When you type a command and the interpreter
presents output, the buffer accepts all the output up to the size of the buffer. At that point, all the
old information drops off the end into the bit bucket and you never see it again. The standard buffer
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size is 300 lines, which seems like it would be enough, but it isn’t nearly enough for the .NET help.
What you really need for .NET help is about 3,000 lines. Use these steps to change the buffer size.

1.

2.

Click the system menu in the upper-left corner of the console window and choose Properties
from the context menu. You see the IronPython Console Properties dialog box.

Select the Layout tab. You see the information
shown in Figure 7-6.

Change the Height property in the Screen Buffer
Size area to 3000. This means that the screen
buffer can now hold up the 3,000 lines of out-
put. However, it also means that the screen
buffer consumes ten times more memory, which
means you won’t want to make this change to a

console window unless you need the extra space.

Click OK. You see the Apply Properties To

Shortcut dialog box shown in Figure 7-7. If you

plan to work with .NET very often, you’ll defi-
nitely want to choose “Modify Shortcut that
Started this Window” so that you don’t have
to make the change every time.

Select one of the configuration change options

and then click OK. Windows makes the change

you requested.

At this point, you need to try out the help () function.
Try typing

and press Enter. You'll see that the display takes a second or so
to return. At this point, you can scroll through the massive help
display to find the information you need. Figure 7-8 shows typi-

help(ConsoleColor)

cal output.

Creating a Reference to .NET Assemblies

= “lronPython ode” Properties
Optons | Fort Loyt | ooy |

Seren Bufier Sive

Width =
Heioht food =
Window Size

With o =]
Hesght P
Windons Fostion

Lt =
Teo s

Cormsl

Co ]

FIGURE 7-6: Modify the buffer to hold more
lines of information.

Apply Properties To Shortout

™ Apply propedes 10 cument window oy

17 oy ghortot that staned this widow]

ok |

FIGURE 7-7: Choose a configuration

change option that matches your
.NET usage habits.

Not every .NET assembly is available to IronPython by default, even if that assembly appears in the
Global Assembly Cache (GAC). As with any other .NET language, you sometimes need to reference
.NET assemblies in order to import and use them. For example, try typing

from System.Xml import *

and press Enter. You get an error message as output stating the following:

from System.Xml import *
Traceback

File
ImportError:

(most recent call last):
"<stdin>", line 1, in <module>
No module named Xml
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IronPython Console

*>» help{ConzoleCGolor) ‘I
H

elp on class ConsoleColor:

class ConsoleColor<(Enum>
H Specifies constants that define foreground and hackgroun
d colors for the console.

enun ConsoleColor, values: Black <(B», Blue (2>, Cyan (11>, DarkBlue <1». Dar
yan (32>, DarkGray (8>, DarkGreen <2). DarkMagenta <5H>, DarkRed <(4). DarkYellow
6>, Gray <7?), Green (18>, Magenta <(13>. Red <12>. White (15>, Yellow <14>

k

Method resolution order: |
ConsoleColor
Enum
__builtin___ohject
IComparahle
IFormattahble
IConvertibhle

Methods defined here:

__format__ {_..>
str _ format_ (IFormattable formattabhle. str format) _J

——— e e m e m mm—  m————

FIGURE 7-8: The screen buffer is now large enough to hold the help information you need.

Of course, you know that the System.xml assembly does exist. This error message tells you that you
have to add a reference to the System.xml assembly before you can use it. In order to add a reference,
you must import the c1r (Common Language Runtime) module. You can then use one of the five
following methods to import the assembly.

»  clr.AddReference (AssemblyObjectOrFilename): Adds a reference to the .NET assem-
bly by passing an assembly object directly or by specifying the assembly filename. (You can
provide either a partial or full filename.) This is a generic sort of assembly reference addition
because you don’t have control over which assembly version IronPython loads. You can use
this method when you’re experimenting and really don’t care about which version of the NET
assembly you get. This is also a good method to use when you’re not sure which version of the
assembly the user has installed on his or her machine but do know that all versions of the .NET
Framework include the functionality you require.

»  clr.AddReferenceToFile (AssemblyFilename[, AssemblyFilename...]): Adds a reference
to the .NET assembly by passing a filename. You may supply multiple filenames to load multiple
assemblies. IronPython looks for the assembly using the sys.path attribute. Consequently, you
can partially control which version of the assembly you get by controlling the sys.path attri-
bute. However, if more than one assembly has the correct filename, IronPython doesn’t guar-
antee which version of the assembly will load. You can use the c1r.AddrReferenceByName ()
method to better control which version of the assembly loads.

> clr.AddReferenceToFileAndPath(AssemblyPathAndFilenamel,
AssemblyPathAndFilename ...1): Performs about the same task as the c1r
.AddReferenceToFile () method. However, in this case, you must provide an absolute path
to the assembly you want to load, which means that you have better control over which assem-
bly version loads. This method automatically adds the assembly path to sys.path for you.
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clr.AddReferenceByName (AssemblyName, Version=VersionNumber, Culture=
CultureIdentifier|neutral, PublicKeyToken=TokenValue): Adds an assembly refer-
ence based on assembly specifics normally found in the GAC. You must supply values that fully
define the assembly. For example, to import the .NET Framework 2.0 version of the System.
Xml assembly, you would Supply: 'System.Xml, Version=2.0.0.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089"'.

clr.AddReferenceByPartialName (PartialAssemblyName): Adds a reference to the NET
assembly by passing a partial name that IronPython looks up in the GAC. This method doesn’t
assure that you obtain any particular version of the assembly you need. You can use the
clr.AddReferenceByName () method to better control which version of the assembly loads.

Now that you have a better idea of how to add a reference, let’s try importing the System.Xml
assembly. The following steps help you get the assembly referenced and imported into IronPython.

1.

2.

Type import sys
and press Enter. This step makes the sys module accessible.

Type sys.path.append ('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")
and press Enter. In order to add a reference to an assembly, you must provide its location as
part of sys.path. You may need to change the drive and directory to match your system.

If you provide the wrong .NET Framework location, you can use the sys
.path.remove () method to remove it from the list. For example, if you want
to remove the NET Framework 2.0 path, you type sys.path.remove ('C:\\
WINDOWS\\Microsoft .NET\\Framework\\v2.0.50727"') and press Enter.

6.

Type import clr and press Enter. This step makes the c1r module accessible, which has the
various assembly reference methods described earlier.

Type clr.AddReference ('System.xml.DLL"') and press Enter. [ronPython now has a ref-
erence to the assembly file it needs, but the assembly isn’t imported yet. If you receive an IO
Error message, it means that IronPython couldn’t find the assembly you requested in the loca-
tion provided as part of sys.path.

Type import System.xml and press Enter. The system.xml assembly is now available for
use. It’s time to test to verify that the assembly is available.

Type dir (System.xml) and press Enter. You should see the content of the System.xml
assembly, as shown in Figure 7-9.

This technique works with any .NET assembly, not just those found in the GAC. If you have a custom
.NET assembly you want to use in your application, this technique lets you access it with ease. Make
sure you use the right technique for the kind of assembly you want to import. If version number is
important, then make sure you use the clr.AddrReferenceByName () method.
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fiw IronPython Console

>>» dir{System.X¥ml> ﬂ
['Conformancelevel’, *EntityHandling’, "Formatting’, ‘IHasimlHode’, ‘IHmlLineInf_J
*I¥mlHamespaceResoluver’ . 'HameTable’,. 'HewLineHandling', ’'ReadState’,. "Schem
fSerdialization’. 'ValidationType’, “UWhitespaceHandling'. ‘WriteState’. '¥Pat
famlattribute’ . ‘EmlAttributeCollection’ . ‘HmlCDataSection’. ‘EmlCharacterDa
- 'EmlComment’ . ‘EmlConvert’. ‘HEmlDateTimeSerializationMode’. ‘AmlDeclaration
’?mlDucument', EmlDocumentFragment’ . ‘¥mlDocumentType’ . ‘HmlElement’. ‘¥mlEn
ty' .

‘¥mlMameTable’ . *‘HmlHamedModeMap’,. ’HmlMamespaceManager’.
‘EmlMode’ . ‘¥mlNodeChangedAction’. ’EmlModeChangedEventArgs’ . 'XmlMNodeChangedE
entHandler’, ‘EmlModeList’. 'HmlNodeOrder’. ‘EmlModeReader’. ‘HmlModelype’. 'Bm
1Motation’ .
mlQualifiedName’, ‘¥mlReader’,. ‘¥mlReaderSettings’. ’'HmlResolver’, ’‘HmlSecureRe
olver’, 'E¥mlSignificantWYhitespace’, ‘HmlSpace’, '¥mlText’, *HmlTextReader’, ‘Hm
1TextlWriter’, "d¥nlTokenizedType’,. ’'EmlUrlResoluver’, *HmllUalidatingReader’ . *HEmlU
itezpace’, "HmlUriter’, 'EmllriterSettings’, "Hsl']l

i}
r

F]
F]
a
»
i
-

>

£l

2>

‘BmlEntityReference’ . 'HmlException’,. 'Hmllmplementation’, ‘¥mlLinkedHode
'HmlNamespaceScope’

FAmlOutputMethod’ . ' EmlParserContext’ . *EmlProcessingInstruction’, ’

FIGURE 7-9: Verify that you can access the System.Xml assembly.

@

If you import a module or assembly by mistake, you can unload it in

the same way as you remove variables you no longer need, by typing

del <NameOfModuleOrAssemblys>. For example, if you want to get rid of the
System.xml assembly after using it, type del System and press Enter. The
module or assembly you want to remove must appear in the dir () list. In this
case, when you type dir () after importing System.Xml, you see System, not
System.xml iz the dir () list, so you must del System, not del System.Xml.
Never set an assembly or module reference to None (as you would for clear-
ing a variable) because the reference will remain, but none of the content will
exist, causing hard to find errors in your application.

USING .

NET DATA TYPES

When you work with .NET in IronPython, you have full access to every type that .NET supports.
However, you don’t always create these types as you would in another language. For example, when
working with C# or Visual Basic, you simply declare a variable of a certain type and then make an
assignment to it. When working in IronPython, you must remember that making an assignment cre-

ates a Python type, not a .NET type. For example, let’s suppose you create a UTnt32 variable and
then make an assignment to it. Figure 7-10 shows the sequence of events that will occur.

As you can see, when you initially create the variable, IronPython recognizes it as a unt32. In fact,
even the type () function knows that this is a UTnt32. When the code makes a simple assignment,
however, notice that IronPython changes the type to a simple int. A check using type () shows that
the data type has indeed changed. In order to change the value of a UTnt32, you must make another
assignment using the UInt32 () constructor.
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IronPython Console

>3 dmport System i
>>>» Myllayr = System. UInt32(5>
>3 Mylap

<Suystem.UInt32 ohject at BxHABOBRBRBABABA2ZE [51>
»>>>» typeMylar)>

<type ‘'UInt32°>

>>>» Mylar = 6

g>> Hylar

»»> typecHylar>
<type ’int’>
B3>

=

FIGURE 7-10: .NET and Python variables don’t mix very well in most cases.

You can easily convert Python variables to their NET counterparts in many cases. For example, you
can use the following code to create a Python variable and then use it to create a .NET variable.

Pvar = 5

NetVar System.UInt32 (PVar)

In some cases, you’ll find that a direct conversion won’t work for any of a number of reasons.
For example, you might find that converting Python numeric variables won’t work in some

cases because .NET is expecting a string. In this case, you can try the clr.Convert () method.
Here’s an example of using cl1r.convert () to produce the same results as the previous example.
(Remember that you must type import clr before you can use it.)

NetVar2 = clr.Convert (PVar, System.UInt32)

The first argument contains the Python variable. The second argument contains the .NET data type
you want as output. Of course, you must ensure you have imported the .NET assembly that contains
the desired output type because the call will fail otherwise. In fact, any time clr.convert () fails to
convert the data, you get a TypeError.

Of course, before you can convert anything, you need to know the best type to use for the conversion.
For example, you run the type () function against a Python variable to obtain the type information,
but don’t know the equivalent .NET type. In this case, you can use clr.GetClrType () to obtain the
closest .NET equivalent, as shown here.

# Produces System.Int32 as output.
clr.GetClrType (int)

# Produces System.String as output.
clr.GetClrType(str)

The clr.GetPythonType () method obtains the Python equivalent of .NET data types. For example, if
you type clr.GetPythonType (System.Int32), you get int as output. Of course, you’ll want to know
how to convert your .NET data into a Python equivalent. In this case, you simply rely on the Python
functions you use to create variables of specific types. For example, the following code converts a .NET
UInt32 into a Python long.

MyVar = long (NetVar)
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Some .NET to Python conversions will result in data loss and Python won’t
warn you about the problem. However, Python normally chooses a data type
override that will work. For example, if you try to convert a number that won’t
fit into an int, Python will automatically choose a 1ong for you. Make sure that
you always test a conversion before you assume it will work.

INTERACTING WITH .NET FRAMEWORK ELEMENTS

Now that you know how to get a .NET assembly loaded into IronPython, it’s time to consider where
to go next. Of course, it’s not going to be possible to cover every potential destination in a single
chapter of a book. However, the following sections provide some basics you can use to get started.
For example, most developers need to know a little about the assemblies they have loaded, such as
the version number. The following sections also show how to work with static methods and objects
created from .NET classes. The final section provides a quick example that shows how to obtain

a list of files and directories found in the root directory of your system. All these examples work
together to help you get an idea of how .NET works within IronPython.

Obtaining Assembly Information

Developers will want to obtain information about the assemblies they load into IronPython. Part of
the problem is going to be that you won’t see a list of these assemblies in Solution Explorer because
Visual Studio doesn’t provide direct support for IronPython. Consequently, the application itself will
need to have some level of assembly management support built into it. With this in mind, Listing 7-1
shows you how to perform some basic tasks with assemblies.

‘) LISTING 7-1: Interacting with assemblies

Available for # Add the .NET Framework 2.0 to the path.
download on ,
Wrox.com import sys
sys.path.append('C: \\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Import the System assembly.
import System

# Add a reference for System.Xml and import it.
clr.AddReference('System.Xml .DLL")
import System.Xml

# Display a list of available assemblies.

print 'List of Assemblies:'
for ThisRef in clr.References:
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print ThisRef

# Access a specific assembly and display more information about it.
ThisRef = clr.References[2]

print '\nFull Name of System.Xml:'

print ThisRef.FullName

# Display the referenced assemblies.

print '\nReferenced Assemblies:'

for Reference in ThisRef.GetReferencedAssemblies() :
print Reference.ToString()

# Display the assembly attributes.

print '\nAttributes:'

for AnAttribute in ThisRef.GetCustomAttributes (type(ThisRef)):
print AnAttribute.ToString()

# Pause after the debug session.
raw_input ('Press any key to continue...')

The code begins by importing sys and adding the NET Framework 2.0 path to sys.path. Adding
just the path you need tends to reduce the risk of importing the wrong assembly. Even so, you want
to verify that you’re using the right assembly, especially when the code is running on another system.

The next step is to import clr. This module provides the features required to interact with the
assemblies. The next few lines of code import System and System.xml so that you can see a
number of assemblies in IronPython. Notice that the System.xml import requires use of the
clr.AddReference () method.

At this point, the example obtains the list of loaded assemblies from the c1r.References property
and displays them onscreen using a for loop. Figure 7-11 shows the list of assemblies for this example.
Notice that the first assembly is mscor1ib, which always loads.

You can drill down into an assembly as far as you want. The example continues by working with
the System.xml assembly. As a first step, the code displays the full name of the assembly. Using
string manipulation, you can obtain the assembly name, version, culture, and public key token.

When creating an installation program, you often need to know the list of referenced

assemblies. The next portion of application code shows how to perform this task using the ThisRef
.GetReferencedassemblies () method. The output includes the same four pieces of information as
the assembly information, so you know precisely which assemblies to include with your application.

Some developers also want to know about attributes assigned to an assembly. The ThisRef
.GetCustomAttributes (type (ThisRef)) method call obtains this information. You must provide
the type of the assembly you want to interact with. Notice that the example uses the Python type ()
function, rather than a .NET equivalent. In some situations, you mix .NET and Python code to
obtain a desired result. The code shows how to use a loop to obtain the list of attributes. Most
assemblies include a wealth of attributes (some inherited). A developer might need to know some of
theseatnﬁbuuw,sudlasSystem.Security.Permissions.SecurityPermissionAttribute(wdﬂch
provides security information about the assembly), to create a functional application.
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C:\Program Files\lronPython 2.6\ipy.exe

ist of Assemhlies: a
gcorlib, Uersion=2_8_08.8, Culture=neutral, PublicKeuyToken=h?7a5c561734c08? —
ystem, Uersion=2.8.8_8, Culture=neutral, PublicKeyToken=h7?7abc561734eB89
ystem.¥ml, Uersion=2_68.8.8, Culture=neutral, PublicKeyToken=b77a5c5%61934eB87

ull Mame of System.Xml:
ystem.¥ml, Uersion=2_68.8.8,. Culture=neutral., PublicHeyToken=b77a5c561734eB87 iy

eferenced Assemblies:

scorlib,. Uersion=2.8.8.08. Culture=neutral, PublicKeyToken=b7??a5c561934e089
ystem, Version=2.8.8.8, Culture=neutral, PublicKeyloken=b?7a5c561734eB89?
ystem.Data.Sqlinl, Uersion=2.8.8.8. Culture=neutral. PublicKeyToken=h77a5c56193
efB?

ystem.Configuration, Uersion=2.A.8.8, Culture=neutral. PublicKeyToken=hA3f5f7f1
d58ada

ttributes:

ystem.Ref lection.AszembhblyCompanyAttribute
ystem.CLECompliantAttribute

ystem.Ref lection. AszsemblyCopyrightAttribute

ystem.Ref lection. AszemblyTitleAttribute

ystem.Security AllowPartiallyTrustedCallersAttribute
ystem.Ref lection.AszemblyFilelersionAttribute

ystem.Ref lection. AszemblyProductAttribute

ystem.Ref lection.AssemblylnformationallUersionfAttribute
ystem.Ref lection.AssemblyDescriptionfiittribute
ystem.Runtime.InteropServices .Comlisiblefttribute
ystem.Diagnostics.DebuggableAttribute

ystem.Runtime .CompilerServices.CompilationRelaxationsAttribute
ystem.Ref lection.AssemblyDefaultAliasAttribute
ystem.Runtime .CompilerServices . InternalslUisibleToAttribute
ystem.Runtime .CompilerServices .RuntimeCompatibilityAttribute
ystem.Ref lection.AszemhlyKeyFileAttribute

ystem.Ref lection.AszsemhlyDelaySignAttribute
ystem.Resources .HeutralResourcesLanguageAttribute
ystem.Resources .SatelliteContractUVersionfAttribute
ystem.Security_ Permiszions . SecurityPermissionfAttribute
resz any key to continue...

FIGURE 7-11: IronPython doesn’t limit the information you receive about assemblies.

Working with the attributes can prove a little tricky because they each contain different values.
When working with the AssemblyCompanyattribute, for example, you can access the Company
property that contains the name of the company that created the attribute. Of course, nothing dif-
fers from any other .NET language in this case. You need to know precisely which attributes you
want to query and the properties within those attributes that contain the values you need in order to
interact with attributes successfully.

Making Static Method Calls

Many of the tasks you perform using .NET require use of static methods. Static methods
work the same in IronPython as they do in any .NET language. Listing 7-2 shows some static
method calls that work with the current date and time. The techniques shown work with any
static method.
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‘) LISTING 7-2: Performing tasks using static methods

Availablefor  # Add the .NET Framework 2.0 to the path.
dmg;‘?ggn‘:“ import sys
sys.path.append ('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Import the System assembly.
import System

# Get the system date and time.
CurrDateTime = System.DateTime.Now

# Display the date and time in a number of formats.
print 'Short date and time:'

print System.DateTime.Now.ToShortDateString(),
print System.DateTime.Now.ToShortTimeString/()

print '\nLong date and time:'
print CurrDateTime.ToLongDateString(),
print CurrDateTime.ToLongTimeString ()

# Display a few statistics.

print '\n Date Statistics:'

print 'Days in Month:',

print CurrDateTime.DaysInMonth (CurrDateTime.Year, CurrDateTime.Month)
print 'Daylight Savings?', CurrDateTime.IsDaylightSavingTime ()

print 'Leap Year?',

print CurrDateTime.IsLeapYear (CurrDateTime.Year)

# Manipulate the date.

print '\nAdding a Day, Month, and Year:'
CurrDateTime = CurrDateTime.AddDays (1)
CurrDateTime = CurrDateTime.AddMonths (1)
CurrDateTime = CurrDateTime.AddYears (1)
print CurrDateTime.ToLongDateString()

# Pause after the debug session.
raw_input ('Press any key to continue...')

The code begins by adding the required sys.path entry and importing the necessary modules and
assemblies. It then creates a variable named currpateTime, which is only in place for convenience.
The code sets CurrbDateTime to reference System.DateTime.Now. You can do the same thing with-
out relying on the variable.

The first outputs are the short and long date and time. Notice that the short date and time

rely on System.DateTime.Now, while the long date and time rely on currbateTime. In both

cases, the code calls on static methods to output the date and time in a specific format using
ToShortDateString (), ToShortTimeString (), ToLongDateString (), and ToLongTimeString ().
Figure 7-12 shows the output from these calls.
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:\Program Files\lronPython 2.6\ipy.exe

hort date and time:
1/3-.2082 7:18 PM

ong date and time:
uesday, MNovember B3, 2009 7:-10:19 PH

aylight Savings? False
eap Year? False

dding a Day. Month. and Year:
aturday, December B4, 2618
ressz any key to continue..._

B

FIGURE 7-12: Static methods enable you to perform tasks without creating objects.

As with any date and time example, you can output statistics for the date and time in question. The
example shows how to determine the number of days in the month, whether daylight savings time
is in effect, and whether this is a leap year. Notice that some of these calls also require that you
provide property values to obtain the output. You could just as easily replace currbateTime with
System.DateTime.Now for the properties.

You do need a variable to hold date and time manipulations. The method calls are still static,
but when you add date or time values, you need a place to store the result. The final portion of
the example shows how you’d perform this task. The output is one day, one month, and one year
later than the current date.

Creating .NET Objects

The .NET Framework provides access to a lot of objects and following chapters will explore many

of them. However, one of the objects that developers need to know about first is the exception. The
.NET code you run will generate exceptions at times, and Python does provide support for them as
long as you have some idea of what to expect. In fact, you can even create and catch .NET exceptions
in your IronPython code, as shown in Listing 7-3.

‘) LISTING 7-3: Catching and handling .NET exceptions
Available for # Add the .NET Framework 2.0 to the path.
download on import sys

Wrox.com
sys.path.append ('C:\\WINDOWS\\Microsoft .NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Import the System assembly.
import System

# Create an exception.
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ThisException = System.OperationCanceledException('The User Said No!')
# Ask the user a question.
try:

Answer = raw_input ('Do you want to continue? (Y/N)')

# Check the response.

if Answer.upper() == 'Y':
print 'Great!'
else:

raise(ThisException)

except SystemError as (SysErr):

print '\nMessage:', SysErr.message
print '\nClass:', SysErr.clsException.GetType()
print '\nClass, Message, and Stack Trace:', SysErr.clsException

# Pause after the debug session.
raw_input ('Press any key to continue...')

The example starts out as most do in the chapter by making the appropriate references and import-
ing the correct modules and assemblies. The first bit of code creates an exception, ThisException,
by calling the system.OperationCanceledException () constructor. You can embed previous
exceptions in the current exception by using the correct constructor, but the example uses just one
level to keep things simple.

The code then asks the user a simple question. If the user answers N, the code raises an excep-
tion and then catches it as a SystemError. Notice that this exception handler provides a means
of accessing the error through systrr. The easiest way to obtain the error message is through the
SysErr.message.

Of course, you’ll probably want more information. All of the .NET errors will appear as the
SystemError type. Consequently, you need to consider how to detect the proper error class in
your IronPython code. The SysErr.clsException.GetType () provides the answer. You can also
display a complex message by displaying the SysErr.clsException attribute. Figure 7-13 shows
the output from this example.

ogram Files\lronPython 2.6%ipy.exe

o you want to continue? (Y-Hin i

eszage: The User Said Hot

lass: System.OperationCanceledException

laSE, Meszage, and Stack Trace: System.OperationCanceledException: The User 8Sai
Ngé _main_ %$12.  main_ {FunctionCode functionCode? in CreateObject.py:line 22

reszs any key to continue..__

=

FIGURE 7-13: Use SysErr.clsException.GetType () to obtain an error class.
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Creating the Directory Example

You’ll probably find that you need access to the user’s hard drive at some point. IronPython does pro-
vide the functionality that Python provides for working with drives, directories, and folders, but many
developers will find using the .NET functionality easier — especially if that’s what they normally rely
upon. Listing 7-4 shows a very simple example of gaining access to directories and files. Once you gain
this access, you can perform any task that you’d normally perform with a directory or file. The rest of
System.T0 works amazingly like what you’d expect from any .NET language.

‘) LISTING 7-4: Obtaining access to directories and files

Available for # Add the .NET Framework 2.0 to the path.
download on
Wrox.com import sys
sys.path.append ('C:\\WINDOWS\\Microsoft .NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Import the required assemblies.
import System
import System.IO

# Get the starting directory.
Start = raw_input('Type a starting directory (such as C:\\)')

# Create the DirectoryInfo object.
MyDir = System.IO.DirectoryInfo(Start)

# Display a list of subdirectories.

print 'Subdirectories:’

for EachDir in MyDir.GetDirectories():
print EachDir, '\t',

# Display a list of files.

print '\n\nFiles:'

for EachFile in MyDir.GetFiles() :
print EachFile, '\t',

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

The code begins with the usual imports. Notice that you must import the System.10 assembly to
make this example work.

At this point, the code asks the user to provide a drive specification as a starting point. You can type
any location on your hard drive that actually exists. The example doesn’t provide error-trapping code
for the sake of clarity (although, you could easily add it using the techniques in the “Creating NET
Objects” section of this chapter).

Now that the code has a drive specification to use, it creates a System.I0.DirectoryInfo ()
object, MyDir, just as you would when using a .NET language. The code uses MyDir to access the
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list of directories using MyDir.GetDirectories () and a list of files using MyDir.GetFiles (). In
this case, the code simply prints out the result, but you could go on to process the directories and
files. Figure 7-14 shows typical output from this example (of course, the actual directory and file-
names will match your system).

v C:\Program Files\lronPython 2.6\ipy.exe
ype a starting directory (such as C:~IC:IN
ubhdirectories:
AVGE _UAULTS SRECYCLE.BIN A153 — Source Code A174 — Source Code
184 — Source Code A188 — Source Code #1925 — Source Code #2177 -
ource Code 8247 — Source Code B248 — Source Code #2249 — Source C
de 8252 — Source Code 8253 — Source Code 8255 — Source Code
A256 — Source Gode BIBLEU Boot Config.HM=si Countdown
Documents and Settings Email Excel Data Games GrabAPicture
IDEACOURSE Inetpub ME0Cache My Pictures My Web Eite
My Web Site Project Perzonal Program Files Python2e RECYCLE
Reference Registry Search Engines SQL Data
SQLAnywhe re System Uolume Information Temp Time Check 2004
Time Check 2885 Time Check 2886 Time Check 2897 Time Ch
ck 2808 TODAY TypingBuddy Win WINDOUS
iles:
UTOEXEC.BAT boot.ini bootmgr BOOTSECT . BAK CAD.LOG
CHCKSTAT .BAT Check Time Status 2.pif Check Time Status.pif CONFIG.
¥s Countdown .exe Countdown .exe .config DBASE.LOG GrabAPicture .ex
I10.8Y5 Log Off 2.pif Log Off .pif Log On Z_.FPIF Log On.
IF LOGOFF.BAT LOGOM.BAT MAINT .LOG MSDOS _8¥5 NTDETEC
.COM nt1ldr OTHER . LOG pagefile.sys FROGRAM . LOG Read Time Statu
2.PIF Read Time Status.PIF READ.BAT SPRDSHT . LOG Test.BA
TIME.ICO TRAX .EXE TRAXSTAT .EXE TypingBuddy.exe
updatedatfix. log Weekly Backup for Main Systemsz.nht WORDF . LOG
rezs any key to continue...
d

FIGURE 7-14: A list of directories and subdirectories is in the C:\ folder.

WORKING WITH GENERICS

Generic classes are exceptionally easy to work with in IronPython, which is a good feature to have
because the .NET Framework includes a lot of generic classes. Listing 7-5 starts with a simple List,
but the technique shown in this listing works with every other generic class that .NET provides.

’ LISTING 7-5: Using .NET generics

?ﬂeM%mr # Add the .NET Framework 2.0 to the path.
mg:gmg" import sys
sys.path.append ('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Import the required assemblies.
import System

continues
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LISTING 7-5 (continued)
import System.Collections.Generic

# Create an integer list.
MyList = System.Collections.Generic.List[int] ()

# Add items to the list.
MyList.Add (1)
MyList.Add(2)
MyList.Add (3)

# Enumerate the list.

print 'Initial List'

for I in MyList:
print I,

# Add a range of numbers.
MyList.AddRange (range(5))

# Enumerate the updated list.
print '\n\nList With Range Added'
for I in MyList:

print I,

# Remove a value that's no longer needed.
MyList.Remove (4)

# Display the results.
print '\n\nList With 4 Removed'
for I in MyList:

print I,

# Remove a range of items.
MyList.RemoveRange (1, 2)

# Display the results.
print '\n\nRemoved Items 1 and 2'
for I in MyList:

print I,

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

The code begins with the usual imports. Notice that you must import System.Collections.Generic
to make this example work. If you were going to work quite a bit with this namespace, you’d want to
import it into the global namespace because typing the longer namespace would prove time consuming
and error prone. Fortunately, you use it only once in this example, to create MyList, which is an

int List. Notice that the data type of List appears within square brackets and that the example uses
a Python data type. You could just as easily use a .NET data type.
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At this point, the code makes some additions to MyList using the 2dd () method. Most .NET devel-
opers have used this technique since they first started working with their .NET language of choice,
so there aren’t any surprises here. The initial output appears in Figure 7-15.

C:\Program Files\lronPython 2.6%ipy.exe

Initial List -
12 3

List With Range Added
1238123414

List With 4 Removed
1238123

Removed Items 1 and 2
18123

Prezz any key to continue...

=

FIGURE 7-15: You can use generics to interact with a list.

The next addition might surprise you a little. The code uses the addrange () method to add a range
of numbers supplied by the range () function. This is another example where you can easily mix

.NET and Python code without any problems. Figure 7-15 shows that MyList now contains both
the initial additions and the range of numbers.

You can also remove values from MyList. The first example uses Remove () to remove a specific value.
The RemoveRange () method removes a range of the entries by position. Both removals appear in
Figure 7-15 so you can see their effect.

Like many of the techniques described in this chapter, List has a lot more to offer. Make sure you
perform a dir (MyList) to see other tasks you can perform with the List generic class. For example,
you might want to see the results of using Reverse () or Sort () on MyList. Have some fun with this
example because discovering what generics can add to IronPython is important.

USING IRONPYTHON CONSTRUCTIVELY

This chapter provides you with an introduction to working with the .NET Framework in
IronPython. Access to the .NET Framework is a huge advantage that IronPython possesses

that you won’t find with any other version of Python. This advantage limits you to the Windows
environment in most cases, unless you use a subset of the .NET Framework that also works with
Mono (http: //www.mono-project.com/Main_Page). If you can find a way to work with just
the subset, your applications will also work without problem on both Mac and Linux so you

get the best of both worlds — full access to Python and full access to the .NET Framework in
one language. Amazing!

You’ve probably spent a good deal of time working with the .NET Framework when using other
languages. However, IronPython has specific needs and requirements when working with the
NET Framework. It’s a good idea to spend some time working through examples of your own
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with IronPython before you move on to the next chapter. Try converting a few of your simpler
applications from the language you currently use to IronPython. The exercise will help you under-
stand the IronPython differences and may help you understand where IronPython can help with
your current application development needs.

This chapter is about .NET Framework basics. In Chapter 8 you move beyond basics to a specific
kind of application — the Windows Forms application. The examples in Chapter 8 help you under-
stand how you can use IronPython to create a standard desktop application with a full GUI, some-
thing that most developers will need to know in order to use IronPython fully in their application
development environment. It’s important to keep the basics in mind, however, as you move from this
chapter to the graphical examples in Chapter 8.
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Applications

WHAT'’S IN THIS CHAPTER?

> Creating a form design without using the Visual Designer
> Building a Windows Forms application

> Using events and delegates in IronPython

Most of the applications you’ve worked with in the book so far rely on a character-mode inter-
face. Of course, character-mode is just fine when you’re dealing with utilities or example applica-
tions, but most users want a GUIL. The idea of typing commands at the command prompt is so
foreign to most of today’s users that you’d never get them all trained to use your application.

Fortunately, you can create a number of graphical application types using IronPython.
Unfortunately, many of the graphical programming tools available to Python developers
won’t work with IronPython because IronPython lacks support for C-style libraries. This
is a situation where you really do need Windows Forms support to provide what the user
needs in the way of an application.

The problem for the IronPython developer is that [ronPython isn’t integrated into Visual
Studio. Consequently, you won’t have Visual Designer support in a pure IronPython environ-
ment. (Chapters 16 and 17 show how to overcome this problem by using either C# or Visual
Basic.NET to produce the user interface.) This chapter discusses some ways in which you can
produce a great interface without using the Visual Designer.

A graphical interface naturally implies writing code that responds to events (handlers) and
providing the code required to produce an event (delegates). When the user clicks a button,
something needs to happen in your application. This chapter addresses the requirements for
working with both handlers and delegates. You’ll discover the techniques used to create event
handlers that act just like those created in other languages.
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The final section of this chapter puts everything you’ve discovered into practice. You’ll build a
Windows Forms application. The application isn’t designed to do anything too complex — the main
purpose of the example is to show you how to put all of the component parts together so that you
end up with a working application. You’ll discover how to perform more complex processing as the
book progresses.

WORKING WITHOUT A VISUAL DESIGNER

Tools are a good thing because they help you perform tasks faster and more accurately. However, tools
aren’t indispensible. You use a tool when it’s available to gain the benefits it provides, but a good devel-
oper can get by without the tools. The Visual Designer found in Visual Studio is simply a tool, nothing
more. It doesn’t perform any sort of magic or suddenly make your application do things that it couldn’t
in the past. In fact, you can dispense with the Visual Designer when creating any application using
Visual Studio. Developers simply use the Visual Designer because it performs its task so admirably.

Unfortunately, tools can also hide the work they perform. The Visual Designer does a lot of work in

the background that most developers could figure out given time but most developers don’t bother to
learn. Consequently, when approaching a Windows Forms application for IronPython, you might find
that you have to develop some new skills to get the window to display at all. Let’s hope that IronPython
will eventually become integrated with the Visual Studio IDE enough that you won’t have to create your
Windows Forms interface by hand. In the meantime, the following sections describe what the Visual
Designer does in a little more detail and then tell you what you need to know to work without it.

Understanding How the Visual Designer Works

The Visual Designer is nothing more than a code writer. When you place a new control on the form,
the Visual Designer writes the code to create the control in the form when the application executes.
Sizing and other property changes are merely coding additions to the form code. When you’re done,
you end up with a class that defines a form using code — code that you didn’t write.

The class that Visual Designer creates appears in a separate file so that the Windows Form code
doesn’t interfere with code you write. For example, if you create a form named frmMain.cs, the
designer code appears in frmMain.Designer.cS. When you open the frmMain.Designer.cs file,
you see code such as that shown in Figure 8-1.

The code in Figure 8-1 shows that the form has two buttons (btnok and btncancel) and a label
(1abel1) defined. You then see the code used to define the properties for each control. For example,
the btnoK.DialogResult property is set to System.Windows .Forms.DialogResult .OK. There isn’t

anything mysterious about this code — you’ve probably written similar code yourself, so you can
easily do it now.

Understanding the Elements of a Window

Before you tackle an IronPython Windows Forms application, it’s a good idea to spend a little
time looking at simple examples in languages you know. If you don’t have a simple example to
review, check out CSharpExample, which is provided with the book’s source code. The frmMain
.Designer.cs file is the best place to start.
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FIGURE 8-1: The Visual Designer writes the code used to create a form.

All Windows Forms applications inherit from System.Windows.Forms.Form. This class provides
the basic window, which is configurable for a variety of needs. All of the properties you see in the
Visual Designer are also available programmatically. For example, if you want to create a dialog
box, you simply change the FormBorderStyle property.

Inside the window are controls. It’s important to realize that even if controls appear within another
control, you define them as part of the window. Now, you might add the control to another control,
but eventually, the host control is added to the window or it isn’t displayed.

Emulating the Visual Designer Results

When working with IronPython, you become the Visual Designer. It helps if you have a familiar-
ity with what the Visual Designer does so that you can emulate its output and produce an appli-
cation faster.

There are certain features the Visual Designer needs that you don’t need to consider when working with
IronPython. For example, you don’t need to include a call to SuspendLayout () or ResumeLayout (),
which prevent multiple Layout events when using the Visual Designer. You also don’t need to include
any of the designer variables or the Dispose () method.
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It helps to create two files when building a Windows Forms application. The first file contains the
client application — the code that instantiates a copy of the Windows Forms class, provides event
handlers, and actually runs the application. The second file contains the code used to create the
form. This file contains the property settings that create a unique application window. Throughout
this chapter, you’ll discover that the use of two files does make things considerably easier.

When you use the Visual Designer, you probably set up the controls and assign all the property values
in one step. When working with IronPython, you want to start by creating the client application and
a basic window and then try the code. After this step, you add controls, position them, and try the
application again. Only after you complete these first two tasks do you start cluttering the files with
the property settings that define a completed application.

DEFINING WINDOWS FORMS

Creating a Windows Forms application from scratch need not be difficult. The basic problem is one
of layout. Often, you can perform the layout using another language and copy the layout information
from the Visual Designer window (such as the one shown in Figure 8-1). In fact, later chapters will
show you how to mix languages so you can get the best of all worlds. For now, it’s important to see
how you’d implement a simple Windows Forms application using IronPython. The following sections
describe the five basic steps in creating a Windows Forms application:

1. Define any required forms.
. Initialize the application, including the forms.

Add event handlers for control events.

.

Perform useful work when an event occurs.

vl Hd WN

. Run the application by starting the main form.

Creating the Window Code

Every Windows Forms application begins with one or more windows. You define the code used to
create the window, starting with the window itself. As previously explained, creating a class that
inherits from the System.Windows.Forms.Form class is enough to create the window, but then you
need to add controls to the window to define the interface. The following sections describe how to
create a basic control structure for a window and then how to enhance that structure to make life
easier for the user.

Creating the Basic Control Structure

It’s helpful to lay out your controls and give them the visual appearance that you expect before
doing anything else. The example is relatively simple — it includes two buttons and a static label
containing a message. The first button displays a message, while the second ends the application.
Listing 8-1 shows the code required to create the interface for this example.
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\) LISTING 8-1: Designing the form and controls

Availablefor ~ # Set up the path to the .NET Framework.
download on .
Wrox.com 1mport sys
sys.path.append ('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")
clr.AddReference('System.Drawing.DLL")

# Import the .NET assemblies.
import System

import System.Windows.Forms
import System.Drawing.Point

class frmMain(System.Windows.Forms.Form) :

# This function performs all of the required initialization.
def InitializeComponent (self):

# Configure btnOK

self.btnOK = System.Windows.Forms.Button()
self.btnOK.Text = "&OK"

self.btnOK.Location = System.Drawing.Point (263, 13)

# Configure btnCancel

self.btnCancel = System.Windows.Forms.Button/()

self .btnCancel.Text = "&Cancel"
self.btnCancel.Location = System.Drawing.Point (263, 43)

# Configure lblMessage

self.lblMessage = System.Windows.Forms.Label ()
self.lblMessage.Text = 'This is a sample label.'
self.lblMessage.Location = System.Drawing.Point (13, 13)
self.lblMessage.Size = System.Drawing.Size (120, 13)

# Configure the form.
self.Text = 'Simple Python Windows Forms Example'
self.ClientSize = System.Drawing.Size (350, 200)

# Add the controls to the form.
self.Controls.Add(self.btnOK)
self.Controls.Add(self.btnCancel)
self.Controls.Add(self.1lblMessage)

The code begins by adding the .NET Framework path to sys.path. It then uses clr.AddReference ()
to add references for both system.wWindows.Forms.DLL and System.Drawing.DLL. Finally, the code
imports a number of .NET assemblies. The example uses individual import statements for each assem-
bly. Theoretically, you can combine all the imports into a single import statement, but most developers
find using individual import statements is a lot more readable and easy to maintain.
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The next step is to create the window class, frmMain, which inherits from System.wWindows.Forms
.Form. It’s important to remember that this class is simply a blueprint, as all classes are, and that
your application can create as many instances of it as required. This is the reason that every element
in the code is prefaced with self, which refers to the current instance.

You can perform the conﬁguratlon tasks found in 8 Simpie Python Windows Forms Exampte |5 JIEIJX)
InitializeComponent () in any order. Most developers

. : This is & sampls kel
like to create the controls first, followed by the client area, — =]
as shown in Listing 8-1. However, you must add the con- caeel |

trols to the window after you configure them, or the con-
trols will appear partially configured onscreen (and make
for a difficult debugging chore). For this reason, the code
calls on self.controls.add() last to add the controls to
the window. Figure 8-2 shows the output from the example
based on the configuration criteria in Listing 8-1.

FIGURE 8-2: The form created by this
It’s easy to get lost while configuring the controls, espe- example is simple but works for demonstra-
cially if you have multiple control levels to consider (such tion purposes.
as when using container controls). Most controls require
five configuration steps and you want to perform them in
this order to ensure you accomplish them all:

1. Instantiate the control.

2.  Set the control’s output text, if any.

3. Set the control’s position on the window (starting from the upper-left corner).
4. (Optional) Set the control’s size when the default size won’t work.
5

. (Optional) Add control enhancements, such as the tooltips discussed in the section “Making
the Application Easier to Use,” which follows.

Making the Application Easier to Use

One interesting point about using IronPython to create a Windows Forms application is that it tends
to reduce the number of unnecessary bells and whistles. However, don’t make your application so
Spartan that the user spends a lot of head-scratching time trying to figure out how to use it. You
have to create a balance between the amount of code you must write and the needs of the user.

An easy addition is the use of speed keys. Simply type an ampersand (&) in front of the letter you
want to use for a speed key. When the user presses Alt+<Speed Key Letter>, the application selects
the associated control. Providing speed keys is incredibly easy, yet has a big impact on user produc-
tivity and also makes it possible for users who can’t work with a mouse to use your application. The
sample application described in Listing 8-1 already has this feature.

When users rely on the keyboard instead of the mouse, they also want to select the controls in order —
from left to right and from top to bottom (unless your language has a different natural order for reading
text). In some cases, this means changing the TabIndex property. The form defaults to the tab order
provided by the order in which the controls appear in the code. Careful placement of the controls often
negates the need to change the TabIndex property.
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Windows can also have default actions. The two most common default actions occur when you press
Enter (default acceptance) and Escape (default cancel). Providing controls for these two features helps
users move quickly through a form and can speed processing of wizards. Here’s the code you use to
provide default actions for the example application.

self.AcceptButton = self.btnOK
self.CancelButton = self.btnCancel

You must configure the controls for a form before you configure any default
actions. The control must exist before you make the assignment to either self
.AcceptButton or self.CancelButton. Otherwise, you receive an ambiguous
error message when you run the application that will prove difficult to debug.

Another useful enhancement that doesn’t require a lot of work is the ToolTip component. Using
tooltips makes it easier for the user to figure out how an application works. These bits of mini-help
are quite useful and they provide all that many users need to become proficient quickly. Tooltips
also make it easy for someone who hasn’t used the application for a while to get back up to speed
quickly. Tooltips also provide input to screen readers (commonly used by those with special visual
needs) so that the screen reader can tell the user the control’s purpose. Here’s the code used to add
ToolTip to the window.

# Add a tooltip control.
self.Tips = System.Windows.Forms.ToolTip ()

You don’t add the ToolTip component to the window itself using self.Controls.Add() because
ToolTip lacks a visual interface. The ToolTip component sits in the background and waits for a visual
control to require its services. The following code shows how to add a ToolTip to individual controls.

self.Tips.SetToolTip(self.btnOK, 'Displays an interesting message.')

The setToolTip () method of the ToolTip adds a tooltip to the control specified by the first argu-
ment. The message appears as the second argument. Figure 8-3 shows a typical example of a tooltip
created using this technique.

Visual Studio provides a wealth of addi-
tional enhancements that usually won’t

[ Simple Python Windows Forms Bample [ |[B1)[%]

. . . . This iz & sample Lakel
require a lot of implementation time, but o E
can make a big difference to the user. Concel [Disciays on mbereating messnge.

The best way to determine how to add
these enhancements is to add them to a
C# or Visual Basic.NET application and
then view the Visual Designer file. For
example, you might want to add informa-

tion to the AccessibleDescription, . o
FIGURE 8-3: Adding tooltips is easy and

AccessibleName, and AccessibleRole )
helps most users considerably.
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properties when your application will see even moderate use by those with special physical needs.
Obviously, you don’t add precisely the same code to your IronPython application that the Visual
Designer adds to the C# or Visual Basic.NET application, but the Visual Designer file provides enough
insight to make the transition to IronPython work with relative ease.

Performing Quick Form Tests

You’ll want to see your form from time to time, before you’ve written the rest of the application code.
Fortunately, you’re using IronPython, so you have the interpreter at your disposal. The following steps
outline a quick way to see what your form looks like.

1.  Start the interpreter (IPY.EXE) in the directory that contains the form code.

2. Type from frmMain import * and press Enter. This step imports the form into the inter-
preter for testing.

3. Type TestForm = frmMain() and press Enter. This step instantiates a copy of frmMain that
you’ll use for testing.

4. Type TestForm.InitializeComponent () and press Enter. In this step, you execute the code
used to create and configure the controls within the form.

5. Type TestForm.Showbialog () and press Enter. At this point, you see the dialog box appear
onscreen, just as you’d normally see it when executed from the application. However, you see
just the dialog box and its controls. The dialog box is pretty much non-functional because
you don’t have any event handlers in place.

6. After you finish viewing the dialog box, click Cancel or the close button. This act
closes the dialog box. You’ll see a dialog result value as part of the output, as shown
in Figure 8-4.

CAWINDOWS\system3 2'cmd.exe - IPY

C:=%8255 — Source Code“ChapterB8>IFY ;

IronPython 2.6 <(2_6_.18%928.8> on .MET 2_.8.58727_3603

Type “help', “copyright', "credits" or "license' for more information.
»>>» From frmMain import =

»»> TestForm = frmMain{>

»>3>» TestForm_InitializeComponent ()

»>>» TestForm_ShowDialog{)>

System.Windows .Formz _DialogHesult.Cancel

>3

=

FIGURE 8-4: This output shows a typical form-viewing session in the interpreter.

Even though this technique is a little limited, it does give you a view of your form so that you can
easily fix any problems. You must repeat the entire process every time you want to test changes

to the form. The act of importing the form code means that you won’t see any changes within the
interpreter until you import the form code again. In short, if you make changes and don’t see them
during testing, it’s probably because you didn’t exit the interpreter and start over.
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Initializing the Application

After you’ve created a form and tested its functionality, you can begin to create an application that
uses the form. The first step in this process is to initialize the application as shown in Listing 8-2.
You might think that adding all of the .NET assembly imports is unnecessary given that the form
code already has them, but it turns out that you really do need to include the imports or the code
won’t work.

‘) LISTING 8-2: Starting the application

Availablefor  # Set up the path to the .NET Framework.
download on :
Wrox.com import sys
sys.path.append ('C:\\WINDOWS\\Microsoft .NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")

# Import the .NET assemblies.
import System
import System.Windows.Forms

# import the form.
from frmMain import *

# Define the Windows Form and the elements of this specific instance.
TestForm = frmMain/()
TestForm.InitializeComponent ()

This part of the example shows all the required startup code. It begins by adding the path and
making all the required imports, as usual. The code ends by creating TestForm, the object
used to interact with the frmMain instance. A common error developers make is that they don’t
call TestForm.InitializeComponent (). When this problem occurs, the form won’t look as
expected — it may not appear at all. In fact, sometimes the [ronPython interpreter will simply
freeze, requiring you to force a restart.

Providing Handlers for the Control Events

After the form initialization is complete, you have access to a form object and could display it
using ShowDialog (). However, the form object still won’t perform any useful work because

you don’t have any event handlers in place. You might be used to working with other .NET lan-
guages, where double-clicking the control on the form or double-clicking one of the event entries
in the Properties window performs all the configuration for you. However, when working with
IronPython, you must perform these steps manually. Here is the code used to assign an event
handler to a particular control event.
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# Always add event handlers after defining the Windows Form.
TestForm.btnOK.Click += btnOK_Click
TestForm.btnCancel.Click += btnCancel Click

Notice that you must drill down into the form in order to access the controls. Consequently, you
must provide the full path to the event, such as TestForm.btnoK.c1ick. IronPython lets you use
the += operator to add an event handler to the c1ick event. If you want to remove the event handler,
all you need to use is the -= operator instead. Assigning the event handler is as easy as providing the
method name as shown in the code.

IronPython events can have more than one handler, as you’ll see in the section “Developing Your
Own Events.” As with any OOP language, you simply keep adding event handlers with the correct
signature (a combination of the right return type and input arguments). Unlike most OOP languages,
IronPython tends to make things very simple and you could actually find this approach detrimental
because there are times where the interpreter will output odd messages instead of telling you that the
event handler won’t work for the event to which you assigned it.

Performing Some Useful Work as the Result of User Input

The Windows Forms application now has a form object and methods assigned to some of the events.
Of course, this means you need to provide the event handlers required to do the work. Event handlers
can come in a number of forms. When working with Windows Forms controls, you may never even
need the arguments that IronPython passes. The following code shows the event handlers used for
this example.

# Define the event handlers.
def btnOK_Click(*args):

# Display a message showing we arrived.
System.Windows.Forms.MessageBox.Show('Hello!")

def btnCancel_Click(*args):

# Close the application.
TestForm.Close()

The code is a standard IronPython function. However, notice that the arguments have an asterisk
(*) in front of them. Essentially, this means that all the arguments passed to the event handler end
up in a sequence. In this case, that means you’ll end up with a list of event arguments. For a button
handler, you obtain two arguments:

> Sender

> Mouse arguments

Let’s say for a minute that the user has clicked OK. Then the sender argument would contain

System.Windows.Forms.Button, Text: &OK
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and the mouse arguments would contain the following (in a single line, rather than the multiple lines
shown in the book):
<System.Windows.Forms.MouseEventArgs object at 0x000000000000002B

[System.Windows .Forms.MouseEventArgs]>

Sometimes you need to access the event arguments. In this case, you could easily rewrite this event
handler as shown here:

def btnOK_Click(Sender, MArgs) :

# Display a message showing we arrived.

SenderText = 'Text: ' + Sender.Text
MouseText = '\nButton: ' + MArgs.Button.ToString()
MousePosit = '\nX/Y: ' + MArgs.X.ToString() + '/' + MArgs.Y.ToString()

System.Windows.Forms.MessageBox.Show (SenderText + MouseText + MousePosit)

When you run this code, you see more of the information that the event handler receives.

ItturnsOutthatSenderisacnuﬂblaSystem.windows.Forms.ButtmnObﬁctandyou —
. . . . . L]

can perform any task you’d normally perform with that object. Likewise, Margs is a Bution; Left

xfe: 60113

System.windows.Forms.MouseEventArgsObkct'rheexanuﬂecodeShO“m(Mﬂyafew
of the items you receive. Figure 8-5 shows the output when you click OK using this alter-

nate event handler.

FIGURE 8-5:
Figure 8-5 shows that the button Text property is &0K. You can read more about Event han-
the Button class at http://msdn.microsoft.com/library/system.windows dlers receive
.forms.button.aspx. The user clicked the left mouse button, and the X/Y position a number
shows the mouse pointer location within the control. You can read more about the of pieces of
MouseEventArgsCkmsathttp://msdn.microsoft.com/library/system.windows zjxnﬁg$n

. forms.mouseeventargs.aspx.

The IronPython environment won’t always provide a default value for some
class properties. In many cases, the Visual Designer provides these defaults in
the background. If you don’t define a property, such as Name, then you won’t
see this property defined for the object sent to the event handler.

Running the Application

The window is complete. A user can now see the window displayed, interact with it, and expect
some type of output from the application. However, one more task remains. The application that’s
running now is an IronPython interpreted application, not a .NET Windows Forms application. In
order to get a true Windows Forms application, you must perform one more step as shown in the
following code.

# Run the application.
System.Windows.Forms.Application.Run (TestForm)
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This code exists in your C# and Visual Basic.NET applications as well. However, you %]
normally find it hidden in the Program.cs or Program. VB file (along with a lot of other

code that you won’t need for this example). All that this code says is that the Common

Language Runtime (CLR) should execute the .NET application using TestForm as a

starting point.

FIGURE 8-6:
When you run the default version of the application, you see a dialog box like the Clicking OK
one shown previously in Figure 8-1. Clicking OK displays a simple message like displays a
the one shown in Figure 8-6. Clicking Cancel will close the dialog box, much as familiar mes-
you might expect. Congratulations! You’ve just created a simple Windows Forms sage box.

application using IronPython — an example that will help you create more complex
Windows Forms applications in the future.

INTERACTING WITH PREDEFINED AND CUSTOM EVENTS

Being able to define, create, and respond to events is a major part of working in a windowed
environment. Even when a .NET developer isn’t working in a windowed environment, the use of
events and delegates is an important part of creating responsive applications. Whenever an event
occurs, the application must be able to respond to it, no matter what the source of the event might
be (including Windows messages, such as a shutdown warning). The following sections discuss
events and delegates.

Handling Events Using Existing Classes

The .NET Framework includes a host of controls and components that you find useful in IronPython.
For example, one of the more interesting (and useful) components is Timer. The Timer component
lets you set an interval for automatic events. All you need to do is set the interval between event ticks.
You’ve probably used this component before, but working in IronPython introduces a few twists.
Listing 8-3 shows the form code for this example.

‘) LISTING 8-3: Creating a form containing a component

Available for # This function performs all of the required initialization.
dmg;‘?gg;" def InitializeComponent (self):
# Configure the form.
self.ClientSize = System.Drawing.Size (350, 200)
self.Text = 'Using a Timer Example'

# Configure btnStart

self.btnStart = System.Windows.Forms.Button ()
self.btnStart.Text = "&Start"

self.btnStart.Location = System.Drawing.Point (263, 13)

# Configure btnQuit

self.btnQuit = System.Windows.Forms.Button ()
self.btnQuit.Text = "&Quit"

self.btnQuit.Location = System.Drawing.Point (263, 43)
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# Configure 1blTime

self.1lblTime = System.Windows.Forms.Label ()
self.1lblTime.Text = System.DateTime.Now.ToLongTimeString ()
self.1lblTime.Location = System.Drawing.Point (13, 13)
self.lblTime.Size = System.Drawing.Size (120, 13)

# Configure objTimer
self.objTimer = System.Windows.Forms.Timer ()
self.objTimer.Interval = 1000

# Add the controls to the form.
self.Controls.Add(self.btnStart)
self.Controls.Add(self.btnQuit)
self.Controls.Add (self.1blTime)

Quite a bit of this form code should look familiar from Listing 8-1. However, 1b1Time is set to
show the long time format (using ToLongTimeString ()) based on the application starting time.
You can use any value desired for control properties as long as you perform the required conver-
sions. In this case, the code calls System.DateTime.Now.ToLongTimeString () to obtain the
correct string value.

Notice that the code doesn’t add objTimer to the form
using self.Controls.Add (). As with all components,
objTimer waits in the background for a control to call iy
on it for services. However, unlike the Too1Tip component ot |
used in the section “Making the Application Easier to Use,”
you must configure a Timer component as part of the form
code. This example sets the objTimer interval to 1 second

(1,000 ms). Figure 8-7 shows the initial presentation of the

M Using a Timer Ceample

dialog box.
The initial form shown in Figure 8-7 appears quite use- FIGURE 8-7: The started application shows
ful, but the time doesn’t update. In order to make the the current long time format.

time update, you must provide an event handler for
the objTimer.Tick event. Listing 8-4 shows the code required to create the form, display it
onscreen, and then handle the various events required to make this application work.

\) LISTING 8-4: Handling timer events in a form
Availablefor ~ # Set up the path to the .NET Framework.
download on .

import sys

Wrox.com
sys.path.append('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")

# Import the .NET assemblies.

continues

www.it-ebooks.info


http://www.it-ebooks.info/

152 | CHAPTER 8 CREATING WINDOWS FORMS APPLICATIONS

LISTING 8-4 (continued)

import System
import System.Windows.Forms

# import the form.
from frmUseTimer import *

# Define the event handlers.
def btnStart_Click(*args):

# Check the button status.
if TestForm.btnStart.Text == '&Start':

# Start the timer.
TestForm.objTimer.Start ()

# Change the button text.
TestForm.btnStart.Text = '&Stop'

else:

# Start the timer.
TestForm.objTimer.Stop ()

# Change the button text.
TestForm.btnStart.Text = '&Start'

def btnQuit_Click(*args):

# Close the application.
TestForm.Close()

def objTimer_Tick(*args) :

# Handle the timer tick.
TestForm.1lblTime.Text = System.DateTime.Now.ToLongTimeString ()

# Define the Windows Form and the elements of this specific instance.
TestForm = frmMain()
TestForm.InitializeComponent ()

# Always add event handlers after defining the Windows Form.
TestForm.btnStart.Click += btnStart_Click
TestForm.btnQuit.Click += btnQuit_Click
TestForm.objTimer.Tick += objTimer_Tick

# Run the application.
System.Windows.Forms.Application.Run (TestForm)

This example begins as any Windows Forms application does, by providing access to the .NET
Framework directory and then importing the required assemblies after adding any required
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references. The btnStart_click() event handler doesn’t just display a simple message this time.
When the user clicks Start, the code checks the current TestForm.btnStart.Text value. When this
value is &start, the code calls TestForm.objTimer.Start (), which starts the timer and changes
the TestForm.btnStart.Text value to &Stop. When the value is &Stop, the opposite sequence of
events occurs. Figure 8-8 shows the dialog box with the timer started.

Starting objTimer causes the component to begin emit-
ting Tick events. The objTimer_Tick () handles these
Tick events by updating the TestForm.1blTime. Text i
with the latest time. Notice that even though you don’t e
add objTimer to the window, you must still add the
event handler to the event using TestForm.objTimer
.Tick += objTimer_Tick. In fact, you’ll often find that
components require you to handle a number of events

8 Using a Timer Cxample

because events are the main form of communication for

components (versus controls, which rely on their inter- )
FIGURE 8-8: The Timer component updates

face elements for interaction and use events only to regis- . S
the time shown in this example.

ter control changes so you can act on them).

Developing Your Own Events

It’s true that the .NET Framework comes with more events than you’ll probably use in an entire life-

time. However, it’s also true that [ronPython developers simply can’t see every need (and even if they
did, it just wouldn’t pay to create a general event that only two people would ever use). Consequently,
you’ll eventually need to create your own events to handle those situations that don’t neatly fit within
someone else’s pigeonhole. The following sections show how to create a simple custom event that you
can use as a model for creating events of your own.

Creating the Event Class

An event class defines the custom event. Of course, you have to also write code to implement and
respond to the custom event, but let’s focus on the definition first. The most basic event class must
include four activities:

> An initialization that defines a container for holding a list of event handlers

> A method for adding new event handlers

> A method for removing old event handlers

> A method that calls the event handlers in turn whenever an external source invokes (fires)

the event

You can always add more items to your event handler, but a basic event handler must include these
four items. With this in mind, Listing 8-5 shows a basic event definition. You might be surprised at
how little code you need to perform this task.
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‘) LISTING 8-5: Defining a simple event class

Available for class MyEvent:
download on
Wrox.com
# Create the initial HandlerList.

def __init_ (self):
self.HandlerList = set()

# Add new handlers to the list.
def Add(self, NewHandler):
self.HandlerList.add (NewHandler)

# Remove existing handlers from the list.
def Remove(self, OldHandler):
try:
self.HandlerList.remove (OldHandler)
except KeyError:
pass

# Invoke the handler.
def Fire(self, Msg):

# Call each of the handlers in the list.
for self.Handler in self.HandlerList:
self.Handler (Msg)

The code begins with __init__ (), which IronPython calls automatically anytime someone creates
an event of this type. The only purpose of __init__ () is to create a container for storing event
handler references. You can use any container you want, but the example relies on a set () because
this particular container works very well as a means of storing event handlers. The initialization
code creates an empty set () that you’ll later fill with event handler references.

@ There are many different ways to create a delegate using IronPython — this
chapter shows one of the more basic techniques you can use. However, you
might find that this technique doesn’t work for your particular need. It’s
always a good idea to look at what other people are doing with Python and
IronPython. For example, there’s another example of an event system at
http://www.valuedlessons.com/2008/04/events-in-python.html. Iz this
case, the author wanted to create a lightweight event system that mimicked
C#. Another, more ambitious example is at http://code.activestate.com/
recipes/410686/. Don’t forget the pyevent .py class provided with the
IronPython tutorial (it does work). The point is that you don’t want to give
up on events in IronPython. If what you want doesn’t exist now, you can
probably create it without too much trouble.

The adda () method simply adds a reference to the event handler passed as one of the arguments. In
this case, the code uses the self.HandlerList.add () method to perform the task.
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Likewise, Remove () takes the requested event handler reference out of the container using the
self.HandlerList.remove () method. Because someone could pass an invalid reference, the code
must perform this task within a try. . .except block, capturing the KeyError exception as needed.
The pass keyword tells IronPython not to do anything about the exception. Normally, you’d pro-
vide some type of error handling code.

Invoking (firing) the event is the responsibility of the Fire () method. This event accepts a message,
Msg, and does something with it. Precisely what happens with Msg is up to the event handler. All the
event knows is that it must accept a Msg object and pass it along to the event handler. As you can
see, the code calls each event handler reference in turn and passes the Msg to it. In short, the event
handler must have the proper signature (set of input arguments) to handle the event correctly.

It’s important to realize that event handlers may not receive calls in the order in
which you add them to the event. Consequently, you should never create event
handlers that depend on a specific order of calling.

Devising an Event Class Test Form

Now that you have a new event, you’ll want to do something with it. Listing 8-6 shows code used to
create the form for this example.

‘) LISTING 8-6: Creating an event class test form

Availablefor ~ # Set up the path to the .NET Framework.

download on ;

Wrox.com import sys
sys.path.append('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")
clr.AddReference ('System.Drawing.DLL")

# Import the .NET assemblies.
import System

import System.Windows.Forms
import System.Drawing.Point

class frmMain(System.Windows.Forms.Form) :

# This function performs all of the required initialization.
def InitializeComponent (self):

# Configure the form.
self.ClientSize = System.Drawing.Size (350, 200)

self.Text = 'Creating an Event Example'

continues
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LISTING 8-6 (continued)

# Configure btnFireEvent

self.btnFireEvent = System.Windows.Forms.Button ()
self.btnFireEvent.Text = "&Fire Event"
self.btnFireEvent.Location = System.Drawing.Point (263, 13)

# Configure btnQuit

self.btnQuit = System.Windows.Forms.Button ()
self.btnQuit.Text = "&Quit"

self.btnQuit.Location = System.Drawing.Point (263, 43)

# Add the controls to the form.
self.Controls.Add (self.btnFireEvent)
self.Controls.Add (self.btnQuit)

@ It’s generally a good practice to keep the event, form, and operational code
separate. Doing so will make the application easier to debug later. This example
actually uses three separate files, even though it’s a very simple example. Make
sure you follow this principle when creating events of your own.

As you can see, this form is a very simple version of ¥ Creating an Event Example |
Fhe oth.er forms used so far in this chapter. All it does
is provide access to two buttons: one to fire the event 2 |

and the other to close the form. Figure 8-9 shows the
output from this code.

Running the Code

It’s time to try out the new event and its associated test
form. Listing 8-7 shows the code required for this part of
the example.

FIGURE 8-9: A simple form used to test the
custom event and associated handler.

\) LISTING 8-7: Testing the event class
Availablefor  # Set up the path to the .NET Framework.
download on .
import sys

Wrox.com
sys.path.append ('C:\\WINDOWS\\Microsoft .NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")

www.it-ebooks.info


http://www.it-ebooks.info/

Interacting with Predefined and Custom Events | 157

# Import the .NET assemblies.
import System
import System.Windows.Forms

# import the form.
from frmCreateEvent import *

# import the NewEventClass.
from NewEventClass import *

# Create the event handler.
def HandleMsg (Msg) :
System.Windows.Forms.MessageBox.Show (Msg)

# Define the event and add the handler to it.
ThisEvent = MyEvent ()
ThisEvent .Add (HandleMsg)

# Define the event handlers.
def btnFireEvent_Click(*args):

# Fire the event.
ThisEvent.Fire('Hello World')

def btnQuit_Click(*args):

# Close the application.
TestForm.Close()

# Define the Windows Form and the elements of this specific instance.
TestForm = frmMain/()
TestForm.InitializeComponent ()

# Always add event handlers after defining the Windows Form.
TestForm.btnFireEvent.Click += btnFireEvent_ Click
TestForm.btnQuit.Click += btnQuit_Click

# Run the application.
System.Windows.Forms.Application.Run (TestForm)

The code begins like many of the other examples in this chapter — it makes the proper additions to
sys.path, creates references to .NET assemblies, and then imports them. Make sure you import all
the classes required to make your event work. In this case, the code imports both frmCreateEvent
and NewEventClass.

The next step is to define an event handler for the new event. This event handler takes a simple
approach. It accepts Msg from Fire () and displays it using a simple message box similar to the one
shown in Figure 8-6 (the message is slightly different, but the idea is the same).

Now that there’s an event handler, HandleMsg (), to use, it’s time to assign it to the event. The code cre-
ates a new event, ThisEvent, and assigns HandleMsg () as an event handler to it. In many respects, this
approach is no different from using a delegate in a .NET language such as C# or Visual Basic .NET.
The techniques are a bit different, but the basic concept is the same.
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Whenever the user clicks Fire Event, the code calls btnFireEvent_Click () because this is the
event handler assigned to the btnFireEvent.Click event. The code inside btnFireEvent_Click ()
simply calls ThisEvent.Fire () with a message of Hello World. At this point, the event calls
HandleMsg () to display the message using a standard message box.

WHY NOT USE DELEGATES?

When you write an application using a language such as C# or Visual Basic.NET,
you usually rely on delegates to create custom events. Using a delegate is simple and
well understood. You can see examples all over the place, but check out the example
athttp://www.akadia.com/services/dotnet_delegates_and_events.htmlfor
a good overview.

Theoretically, there must be a way to use delegates with IronPython too, but the
process would be extremely difficult and error prone for a number of reasons. The
fact is that IronPython simply doesn’t provide good support for delegates, so using
the other techniques described in this chapter simply works better.

However, it’s interesting to view one particular issue when considering delegates in
IronPython. You must provide a method that’s compatible with delegates in order to
use delegates. As part of the preparation for this chapter, I played around with del-
egates for a while and found that you simply can’t obtain the method information in
a way that delegates will understand. To see this for yourself, try this code:

import System

class MyClass:
def MyMsgDisplay(self, Msg, Title):
print Msg, Title

for Methods in System.Type.GetMethods (type (MyClass)) :
print Methods

When you run this code, you’ll begin to understand something interesting about
IronPython. The output from this example does include methods such as _ new_
(), ToString (), and _repr (), but nowhere will you see MyMsgDisplay (). It
turns out that MyMsgDisplay () is implemented as part of the [ronPython run time,
so it looks like this (even though the code appears on two lines in the book, you
must type it as a single line in your code):

System.Object Call (IronPython.Runtime.CodeContext, System.Object[])

All that code is the little MyMsgDisplay () method. What you’re seeing is the method
that marshals information to the IronPython run time. For example, IronPython
.Runtime.CodeContext is actually self. The system.0Object[] array is a collection
of two objects, Msg and Title, sent to MyMsgDisplay (). Unless something changes
drastically, you won’t ever be able to use delegates in IronPython.
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USING IRONPYTHON CONSTRUCTIVELY

This chapter has demonstrated basic principles for creating a Windows Forms application using
IronPython. Admittedly, the process isn’t as easy as it could be because you lack Visual Designer
support. In fact, some developers will do better by creating the user interface using C# or Visual
Basic. NET. However, this chapter does demonstrate that the technique is useful and that you can
make IronPython work quite well in a graphical environment.

Before you leave this chapter, spend some time enhancing the sample application. You might want to
try out some additional controls or work with other events. For example, you might want to think
about how you’d create an event handler that reacts to a right-click on the form. Try adding a context
menu that the user can use to configure the form in some way. The point of this chapter is that you can
create a GUI with IronPython and it’s a nice-looking GUI, but that youw’ll have to do a little extra work
to make the techniques viable.

Chapter 9 explores a new topic — the Component Object Model (COM). Microsoft has used COM
for a very long time to make it possible to execute code found in other executables on a machine. You
might think that COM is outdated; however, even .NET developers need to rely on COM sometimes
to accomplish specific tasks. In fact, it shouldn’t surprise you to discover that the code base for COM
is far larger than the one for .NET and still growing. Learning how to work with COM from within
IronPython is a particularly important task.
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WHAT’S IN THIS CHAPTER?

Accessing COM components from IronPython
Deciding on a COM binding technique
Designing an Interop DLL

Using Activator.Createlnstance() for late binding

Y Y Y Y Y

Using Marshal.GetActiveObject() for late binding

The Component Object Model (COM) has been around for a very long time in terms of computer
technology. Of course, the predecessor of COM is Object Linking and Embedding (OLE), which
is still found all over the place. COM spawned a few technologies of its own, such as Distributed
COM (DCOM), used for connecting to objects over a network connection, and COM+, which is
used to implement objects in a service-like environment. COM-like technologies even appear on
other platforms in the form of technologies such as Common Object Request Broker Architecture
(CORBA) and Java/Remote Method Invocation (Java/RMI). You can see these technologies com-
pared at http://my.execpc.com/~gopalan/misc/compare.html (among many other places).

It isn’t too surprising, then, that you really do need to know how to interact with COM using
IronPython. Otherwise, you’d miss out on a huge installed code base.

One chapter can’t possibly cover many years’ worth of technology. In fact, entire books can’t
cover the topic any longer — not that any users in their right minds would try. This chapter
does provide a basic overview of how to work with COM using IronPython. It contains topics
that most of you will find helpful and that will lead you to other discoveries of the beauties of
working with COM and IronPython. The chapter starts at the beginning by trying to build on
knowledge you already have about working with COM.

An important issue to decide before you begin your project is the kind of binding you should
use. This chapter discusses both early and late binding issues. It then shows how to access COM
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components using several different techniques — two of which rely on late binding activator
.CreateInstance () and Marshal .GetActiveObject (). In short, you can access COM components
in numerous ways, and this chapter discusses a few of the more popular techniques that the .NET
developer is likely to know about.

AN OVERVIEW OF COM ACCESS DIFFERENCES WITH PYTHON

COM access is an area where IronPython and Python take completely different approaches. In fact, it’s
safe to say that any Python code you want to use definitely won’t work in IronPython. Python develop-
ers normally rely on a library such as Python for Windows Extensions (http: //sourceforge.net/
projects/pywin32/). This is a library originally created by Mark Hammond (http://starship
.python.net/crew/mhammond/win32/) that includes not only the COM support but also a really

nice Python editor. You can see a basic example of using this library to access COM at http: //www
.boddie.org.uk/python/CoM.html. Even if you download the required library and try to follow the
tutorial, you won’t get past step 1. The tutorial works fine with standard Python, but doesn’t work at
all with IronPython.

@ It’s important to remember that IronPython is a constantly moving target. The
developers who support [ronPython constantly come out with new features and
functionality, as do the third parties that support it. You may find at some point
that there’s a COM interoperability solution that does work for both Python
and IronPython. The solution doesn’t exist today, but there’s always hope for
tomorrow. If you do encounter such a solution, please be sure to contact me at
JMueller@mwt.net.

Fortunately, IronPython developers aren’t left out in the cold. COM support is built right into
IronPython in the form of the .NET Framework. An IronPython developer uses the same tech-
niques as a C# or a Visual Basic.NET developer uses to access COM — at least at a code level.

When you work with COM in Visual Studio in either a C# or Visual Basic.NET project, the IDE does
a lot of the work for you. If you want to use a COM component in your application, you right-click
References in Solution Explorer and choose Add Reference from the context menu. At this point, you
see the Add Reference dialog box where you choose the COM tab shown in Figure 9-1.

When you highlight an item, such as the Windows Media Player, and click OK, the IDE adds the
COM component to the References folder of Solution Explorer, as shown in Figure 9-2. The IDE
writes code for you in the background that adds the COM component and makes it accessible.
You’ll find this code in the .CSProj file and it looks something like this:

<COMReference Include="MediaPlayer">
<Guid>{22D6F304-B0F6-11D0-94AB-0080C74C7E95}</Guid>
<VersionMajor>l</VersionMajor>
<VersionMinor>0</VersionMinor>
<Lcid>0</Lcid>
<WrapperTool>tlbimp</WrapperTool>
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<Isolated>False</Isolated>
<EmbedInteropTypes>True</EmbedInteropTypes>
</COMReference>
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FIGURE 9-1: The Add Reference dialog box provides you with a list of COM
components you can use.

In addition, the IDE creates Interop.MediaPlayer.DLL, which  [Camn experer =y
resides in the project’s obj\x86\Debug or obj\x86\Release =)
folder. This interoperability (interop for short) assembly makes j;‘;"‘“"’-’"ﬁm{’"””? o
. = = HI ﬂln:
it easy for you to access the COM component features. [ —
5 & Referenoes
Of course, if the COM component you want to use is actually o —
a control, you right-click the Toolbox instead and select Choose -3 Sypvlem
«J System.Data
Items from the context menu. The COM Components tab looks B e e et
much like the one shown in Figure 9-3. -3 Syslem Drawig
=3 Systen Windows.Forms
. . g ——
In this case, check the controls you want to use and click OK. 5 @ g
. . -, T -
Again, the IDE does some work for you in the background to oo

make the control accessible and usable. For example, it creates
the same interop assembly as it would for a reference. You’ll see
the control in the Toolbox, as shown in Figure 9-4.

FIGURE 9-2: Any reference you add
appears in the References folder of
Solution Explorer.

The tasks that the IDE performs for you as part of adding a ref-

erence or Toolbox item when working with C# or Visual Basic.NET are manual tasks when working
with IronPython. As you might imagine, all of this manual labor makes IronPython harder to use
with COM than when you work with Python. While a Python developer simply imports a module
and then writes a little specialized code, you’re saddled with creating interop assemblies and jump-
ing through coding hoops.

www.it-ebooks.info


http://www.it-ebooks.info/

164 | CHAPTER9 INTERACTING WITH COM OBJECTS

Choose Toalbox lkems

JHET Frasawor Components

 Siysarm. indkflns Companents |

[ credewrsampler Clzject

Mrasbngs. oom Flayer 20
Langusce:  Langusge Neulral
versan Lo

COM Comgrorenis

CIWTMDCWE ey tem 3 Y imsdhom ooy

[[] adoe POF Arader Cr\ragram Fles\Common Fles\adsh . Adshe Arrshat .
[ ais clnss Crragram Flealiern’fiera Tiern ... Conteals 1.0 Ty...
E Brevarsefatinn Clas Cragram Fleallern’fena Tiern . Conirols 10 Ty...
[ crireriperditer Cantral C\Pregram FleaDFA\ChcSrpesdt. . CaicSoipiEdier .
[ colender Conbad 11,8 £ Weogram Pl Pooalt Qfce(0F .. Mamall Calem, .
[ carcPlayer Claes CiWProgram Fes\Broderbured WE Cre.,.,  CarncPlayer L0,
E Cha TFX, Chenil Server Condral i Prooram Files \IDEA VO Ia800. ook Chan tFY Cheril .0

Ci'VPrceram Fles Common FlesHPYL..

_System Acthities Companents

W Components

hplSdovrmami.. 5

ot [ come |[ et |

FIGURE 9-3: COM components and controls can also appear in the
Choose Toolbox Items dialog box.
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FIGURE 9-4: The control

or controls you selected
appear in the Toolbox.

You do get something for the extra work, though. IronPython provides considerably more flexibility
than Python does and you can use IronPython in more places. For example, you might find it hard
to access Word directly in Python. The bottom line is that [ronPython and Python are incompatible
when it comes to COM support, so you can’t use all the online Python sources of information you
normally rely on when performing a new task.

CHOOSING A BINDING TECHNIQUE

Before you can use a COM component, you must bind to it (create a connection to it). The act of bind-
ing gives you access to an instance of the component. You use binding to work with COM because, in
actuality, you’re taking over another application. For example, you can use COM to create a copy of
Word, do some work with it, save the resulting file, and then close Word — all without user interac-
tion. A mistake that many developers make is thinking of COM as just another sort of class, but it
works differently and you need to think about it differently. For the purposes of working with COM
in IronPython, the act of binding properly is one of the more important issues. The following sections
describe binding in further detail.

Understanding Early and Late Binding

When you work with a class, you create an instance of the class, set the resulting object’s properties,
and then use methods to perform a particular task. COM lets you perform essentially the same set of
steps in a process called early binding. When you work with early binding, you define how to access the
COM object during design time. In order to do this, you instantiate an object based on the COM class.
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@ These sections provide an extremely simplified view of COM. You can easily
become mired in all kinds of details when working with COM because COM has
been around for so long. For example, COM supports multiple interface types,
which in turn determines the kind of binding you can perform. This chapter looks
at just the information you need to work with COM from IronPython. If you
want a better overview of COM, check the site at http: //msdn.microsoft.com/
library/ms809980.aspx. In fact, you can find an entire list of COM topics at
http://msdn.microsoft.com/library/ms877981.aspx.

The COM approach relies on a technique called a virtual table (vtable) — essentially a list of inter-
faces that you can access, with Tunknown as the interface that’s common to all COM components.
Your application gains access to the Tunknown interface and then calls the queryinterface()
method to obtain a list of other interfaces that the component supports (you can read more about
this method at http: //msdn.microsoft.com/library/ms682521.aspx). Using this approach
means that your application can understand a component without really knowing anything about
it at the outset.

It’s also possible to tell COM to create an instance of an object after the application is already run-
ning. This kind of access is called late binding because you bind after the application starts. In order
to support late binding, a COM component must support the IDispatch interface. This interface
lets you create the object using createobject (). Visual Basic was the first language product to rely
on late binding. You can read more about IDispatch at http://msdn.microsoft.com/library/
ms221608.aspx.

Late binding also offers the opportunity to gain access to a running copy of a COM component.

For example, if the system currently has a copy of Excel running, you can access that copy, rather
than create a new Excel object. In this case, you use Getobject () instead of CreateObject () to
work with the object. If you call Getobject () where there isn’t any copy of the component already
executing, you get an error message — Windows doesn’t automatically start a new copy of the appli-
cation for you.

If a COM component supports both the vtable and 1pispatch technologies, then it has a dual interface
that works with any current application language. Most COM components today are dual interface
because adding both technologies is relatively easy and developers want to provide the greatest exposure
for their components. However, it’s always a good idea to consider the kind of binding that your com-
ponent supports. You can read more about dual interfaces at http: //msdn.microsoft.com/library/
ekfyh289.aspx.

Using Early Binding

As previously mentioned, using early binding means creating a reference to the COM component and
then using that reference to interact with the component. IronPython doesn’t support the standard
methods of early binding that you might have used in other languages. What you do instead is create
an interoperability DLL and then import that DLL into your application. The “Defining an Interop
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DLL” section of the chapter describes this process in considerably more detail. Early binding provides
the following benefits:

>

Faster execution: Generally, your application will execute faster if you use early binding
because you rely on compiled code for the interop assembly. However, you won’t get the
large benefits in speed that you see when working with C# or Visual Basic.NET because
IronPython itself is interpreted.

Easier debugging: In most cases, using early binding reduces the complexity of your applica-
tion, making it easier to debug. In addition, because much of the access code for the COM
component resides in the interop assembly, you won’t have to worry about debugging it.

Fuller component access: Even though both early and late binding provide access to the com-
ponent interfaces, trying to work through those interfaces in IronPython is hard. Using early
binding provides you with tools that you can use to explore the interop assembly, and there-
fore discover more about the component before you use it.

Better access to enumerations and constants: Using early binding provides you with access to
features that you might not be able to access when using late binding. In some cases, IronPython
will actually hide features such as enumerations or constants when using late binding,.

Using Late Binding

When using late binding, you create a connection to the COM component at run time by creating

a new object or reusing a running object. Some developers prefer this kind of access because it’s less
error prone than early binding where you might not know about runtime issues during design time.
Here are some other reasons that you might use late binding.

>

More connectivity options: You can use late binding to create a connection to a new instance
of a COM component (see the “Performing Late Binding Using Activator.Createlnstance()”
section of this chapter) or a running instance of the COM component (see the “Performing
Late Binding Using Marshal.GetActiveObject()” section of the chapter).

Fewer modules: When you use late binding, you don’t need an interop assembly for each
of the COM components you want to use, which decreases the size and complexity of your
application.

Better version independence: Late binding relies on registry entries to make the connection.
Consequently, when Windows looks up the string you use to specify the application, it looks
for any application that satisfies that string. If you specify the Microsoft Excel 9.0 Object
Library COM component (Office 2000 specific), Windows will substitute any newer version
of Office on the system for the component you requested.

Fewer potential compatibility issues: Some environments don’t work well with interop assem-
blies. For example, you might be using IronPython within a Web-based application. In this
case, the client machine would already have to have the interop assembly, too, and it prob-
ably doesn’t. In this case, using late binding allows your application to continue working
when early binding would fail.
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DEFINING AN INTEROP DLL

Before you can do much with COM, you need to provide some means for .NET (managed code) and
the component (native code) to talk. The wrapper code that marshals data from one environment

to another, and that translates calls from one language to the other, is an interoperability (interop)
assembly, which always appears as a DLL. Fortunately, you don’t have to write this code by hand
because the task is somewhat mundane. Microsoft was able to automate the process required to
create an interop DLL.

Of course, Microsoft couldn’t make the decision straightforward or simple. You use different utilities
for controls and components. The Type Library Import (TLbImp) utility produces a DLL suitable for
component work, while the ActiveX Import (AxImp) utility produces a pair of DLLs suitable for con-
trol work. In many cases, the decision is easy — a COM component that supports a visual interface
should use AxImp. However, some COM components, such as Windows Media Player (wvp.DLL) are
useful as either controls or components. The example in this chapter uses the control form because
that’s the way you’ll use Windows Media Player most often, but it’s important to make the decision.
The following sections describe how to use both the TLbImp and AxImp utilities.

Accessing the Visual Studio .NET Utilities

You want to create an interop assembly in the folder that you’ll use for your sample application.
However, you also need access to the .NET utilities. The best way to gain this access is to open

a Visual Studio command prompt by choosing Start & Programs = Microsoft Visual Studio

2010 = Visual Studio Tools = Visual Studio Command Prompt (2010). If you’re working with
Vista or Windows 7, right-click the Visual Studio Command Prompt (2010) entry and choose Run
As Administrator from the context menu to ensure you have the rights required to use the utilities.
Windows will open a command prompt that provides the required access to the .NET utilities.

Understanding the Type Library Import Utility

Remember that you always use Type Library Import (TLbImp) for components, not for controls.
Before you can use TLbImp, you need to know a bit more about it. Here’s the command line syntax
for the tool:

TlbImp TypeLibName [Options]

The TypeLibName argument is simply the filename of the COM component that you want to use to
create an interop assembly. A COM component can have a number of file extensions, but the most
common extensions are .DLL, .EXE, and .0CX.

The TypelLibName argument can specify a resource identifier when the library
contains more than one resource. Simply follow the filename with a backslash
and the resource number. For example, the command line TLbImp MyModule
.DLI\1 would create an output assembly that contains only resource 1 in the
MyModule.DLL file.
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You can also include one or more options that modify the behavior of TLbImp. The following list
describes these options.

>  /out:FileName: Provides the name of the file you want to produce as output. If you don’t
provide this argument, the default is to add Lib to the end of the filename for the type
library. For example, wMP . DLL becomes WMPLib. DLL.

>  /namespace:Namespace: Defines the namespace of the classes within the interop assembly.
The default is to add L.ib to the filename of the type library. For example, if the file has a
name of WMP.DLL, the namespace is WMPL1ib.

>  /asmversion:Version: Specifies the file version number of the output assembly. This infor-
mation appears on the Version tab of the file Properties dialog box shown in Figure 9-5. The
default version number is 1.0.0.0.

You must specify a version number using dotted syntax. The four version
number elements are: major version, minor version, build number, and revi-
sion number. For example, 1.2.3.4 would specify a major version number of 1,
minor version number of 2, a build number of 3, and a revision number of 4.

>  /reference:FileName: Determines the name WMPLIb. il Properties
of the assembly that TLbImp uses to resolve refer-
ences. There’s no default value. You may use this

General | Verson | Saeurty | Summany

command line switch as many times as needed to b s Akt
provide a complete list of assemblies. Dscrption
>  /tlbreference:FileName: Determines the name Comicht
of the type library that TLbImp uses to resolve Ok ersion isemation
references. There’s no default value. You may em e Ve
use this command line switch as many times as ,‘-j",,;; b trmmm b el
needed to provide a complete list of assemblies. Fie Voln_
Laripangs
. - . : Lgal Trademarks
> /publickey:FileName: Specifies t.he name of a s
file containing a strong name public key used to .

sign the assembly. There’s no default value.

>  /keyfile:FileName: Specifies the name of a file
containing a strong name key pair used to sign
the assembly. There’s no default value.

>  /keycontainer:FileName: Specifies the name
of a key container containing a strong name ok ][ Cowed ]
key pair used to sign the assembly. There’s no

FIGURE 9-5: Include version information for

default value. the assembly so others know about it.

>  /delaysign: Sets the assembly to force a delay
in signing. Use this option when you want to use the assembly for experimentation only.
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/product : Product: Defines the name of the product that contains this assembly. This infor-
mation appears on the Version tab of the file Properties dialog box shown in Figure 9-5. The
default is to say that the assembly is imported from a specific type library.

/productversion: Version: Defines the product version number of the output assembly.
This information appears on the Version tab of the file Properties dialog box shown in
Figure 9-5. The default version number is 1.0.0.0.

/company : Company: Defines the name of the company that produced the output assembly. This
information appears on the Version tab of the file Properties dialog box shown in Figure 9-5.
There’s no default value.

/copyright: Copyright: Defines the copyright information that applies to the output
assembly. This information appears on the Version tab of the file Properties dialog box
shown in Figure 9-5. There’s no default value.

/trademark: Trademark: Defines the trademark and registered trademark information that
applies to the output assembly. This information appears on the Version tab of the file Properties
dialog box shown in Figure 9-5. There’s no default value.

/unsafe: Creates an output assembly that lacks runtime security checks. Using this option
will make the assembly execute faster and reduce its size. However, you shouldn’t use this
option for production systems because it does reduce the security features that the assembly
would normally possess.

/noclassmembers: Creates an output assembly that has classes, but the classes have
no members.

/nologo: Prevents the TLbImp utility from displaying a logo when it starts execution. This
option is useful when performing batch processing.

/silent: Prevents the TLbImp utility from displaying any output, except error information.
This option is useful when performing batch processing.

/silence:WarningNumber: Prevents the TLbImp utility from displaying output for the specified
warning number. This option is useful when an assembly contains a number of warnings that
you already know about and you want to see only the warnings that you don’t know about.
You can’t use this option with the /silent command line switch.

/verbose: Tells the TLbImp utility to display every available piece of information about
the process used to create the output assembly. This option is useful when you need to
verify the assembly before placing it in a production environment or when you suspect a
subtle error is causing application problems (or you’re simply curious).

/primary: Creates a Primary Interop Assembly (PIO). A COM component may use only one
PIO and you must sign the PIO (use the /publickey, /keyfile, or /keycontainer switches
K)ﬁgntheasmﬂnbbd.Seehttp://msdn.microsoft.com/library/aax7sdch.aspxfOr
additional information.

/sysarray: Specifies that the assembly should use saFEARRAY in place of the standard
System.Array.
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>  /machine:MachineType: Creates an assembly for the specified machine type. The valid
inputs for this command line switch are:

> X86
> X64

> Itanium
> Agnostic

> /transform: TransformName: Performs the specified transformations on the assembly. You
may use any of these values as a transformation.

> SerializableValueClasses: Forces TLbImp to mark all of the classes as serializable.

> DispRet: Applies the [out, retval] attribute to methods that have a dispatch-only
interface.

> /strictref: Forces TLbImp to use only the assemblies that you specify using the
/reference command line switch, along with PIAs, to produce the output assembly,
even if the source file contains other references. The output assembly might not work
properly when you use this option.

>  /strictref:nopia: Forces TLbImp to use only the assemblies that you specify using the
/reference command line switch to produce the output assembly, even if the source file
contains other references. This command line switch ignores PIAs. The output assembly
might not work properly when you use this option.

»  /VariantBoolFieldToBool: Converts all VARIANT BOOL fields in structures to bool.

> /2 or /help: Displays a help message containing a list of command line options for the
version of TLbImp that you’re using.

Understanding the ActiveX Import Utility

The example in this chapter relies on the ActiveX Import (AxImp) utility because it produces the
files you need to create a control (with a visual interface) rather than a component. When you use
this utility, you obtain two files as output. The first contains the same information you receive when
using the TLbImp utility. The second, the one with the Ax prefix, contains the code for a control.
Before you can use AxImp, you need to know a bit more about it. Here’s the command line syntax
for the tool:

AxImp OcxName [Options]

The ocxName argument is simply the filename of the COM component that you want to use to
create a control version of an interop assembly. A COM component can have a number of file

extensions, but the most common extensions are .DLL, .EXE, and .0cx. It’s uncommon for an
OLE Control eXtension (OCX), a COM component with a visual interface, to have a .ExE file
extension.
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You can also include one or more options that modify the behavior of AxImp. The following list
describes these options.

> /out:FileName: Provides the name of the ActiveX library file you want to produce as output. If
you don’t provide this argument, the default is to add Lib to the end of the filename for the type
library. For example, wMP . DLL becomes wMPLib.DLL and AxWMPLib. DLL. Using this command
line switch changes the name of the axwMPLib.DLL file. For example, if you type AxTmp wMp
.DLL /out:WMPOut.DLL and press Enter, the utility now outputs WMPLib.DLL and WMPOut . DLL.

>  /publickey:FileName: Specifies the name of a file containing a strong name public key used
to sign the assembly. There’s no default value.

>  /keyfile:FileName: Specifies the name of a file containing a strong name key pair used to
sign the assembly. There’s no default value.

>  /keycontainer:FileName: Specifies the name of a key container containing a strong name
key pair used to sign the assembly. There’s no default value.

> /delaysign: Sets the assembly to force a delay in signing. Use this option when you want to
use the assembly for experimentation only.

>  /source: Generates the C# source code for a Windows Forms wrapper. You don’t need to
use this option when working in IronPython because the code doesn’t show how to use the
wrapper — it simply shows the wrapper code itself.

> /rcw:FileName: Specifies an assembly to use for Runtime Callable Wrapper (RCW) rather
than generating a new one. In most cases, you want to generate a new RCW when working
with IronPython.

> /mologo: Prevents the AxImp utility from displaying a logo when it starts execution. This
option is useful when performing batch processing.

> /silent: Prevents the AxImp utility from displaying any output, except error information.
This option is useful when performing batch processing.

>  /verbose: Tells the AxImp utility to display every available piece of information about
the process used to create the output assembly. This option is useful when you need to
verify the assembly before placing it in a production environment or when you suspect a
subtle error is causing application problems (or you’re simply curious).

> /2 or /help: Displays a help message containing a list of command line options for the version
of AxImp that you’re using.

Creating the Windows Media Player Interop DLL

Now that you have an idea of how to use the AxImp utility, it’s time to see the utility in action.
The following command line creates an interop assembly for the Windows Media Player.

AxImp %$SystemRoot%\System32\WMP.DLL

This command line switch doesn’t specify any options. It does include $SystemRoot%, which points
to the Windows directory on your machine (making it possible to use the command line on more
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than one system, even if those systems have slightly different configurations). When you execute this
command line, you see the AxImp utility logo. After a few minutes work, you’ll see one or more
warning or error messages if the AxImp utility encounters problems. Eventually, you see a success
message, as shown in Figure 9-6.

. Visual Studio Command Prompt (2010)

Setting environment for using Microsoft Uisuwal Studio 2018 x86 tools. i
C:~Program FilessMicrosoft Uiszuwal Studio 18_8~UC>cd ~B255 — Source CodesChapterf
7

C:=x\B255 — Source Code“ChapterB?>AxImp xSystemBootx“\System32~UMP.DLL

Generated Assembhly: C:\B255% — Source Code~Chapter@?~UWMPLib.d1ll

Generated Assemhly: C:\B255 - Source Code“ChapterB@?~AxUMPLib.d11l

C:=%8255 — Source Code“ChapterB®?>_

FIGURE 9-6: The AxImp tells you that it has generated the two DLLs needed for a control.

Exploring the Windows Media Player Interop DLL

When working with imported Python modules, you use the dir () function to see what those
modules contain. In fact, you often use dir () when working with .NET assemblies as well, even
though you have the MSDN documentation at hand. Theoretically, you can also use dir () when
working with imported COM components as well, but things turn quite messy when you do. The
“Using the Windows Media Player Interop DLL” section of this chapter describes how to import
and use an interop assembly, but for now, let’s just look at WMPLib.DLL using dir (). Figure 9-7
shows typical results.

AWINDOWS\system32\cmd.exe - IPY

>>> dir<WMPLih> :_i
['IAppDizpatch’ . '1BarsEffect’,. "IBattery’'. ‘IBatteryPreszet’, ‘IBatteryRandomPre
et’ . 'lIBatterySavedPreset’,. ‘ITaskCntrCtel’ . 'IUPnPSeruice_IHHPUPnPHUTPanspDPtD‘J

al’ . 'IUPnPService_IWMPUPnPBinaryControlDual’,. ‘IUPnPService_ IWHMPUPnPConnection
'TUPnPService IWMPUPnPSkinHetrieverDual’. *IUPnPService_ IWMPUPnPUa
- ' IWMPAutoMenuCtrl’ ., 'IWMPBaseExternal’., *IWMPErandDispatch’.
'TWUMPButtonCtrl’ . 'IWMPButtonCtrlEvents®, ‘'IUMPButtonCtrlEvents_Event’. 'IWMPBu
tonCtrlEvents_SinkHelper’ . *IWMPButtonCtrlEvents_onclickEventHandler’. *IWMPCDD
DUizardExternal’, 'IWHPCdrom’, *IWMPCdromBurn’. ’IUMPCdromCollection’. *IWMPCdr
mRip’ . "IWMPClosedCaption’, 'IWMPClosedCaption2’, 'IWMPControls’, 'IWMPControls
* . '"IWMPControls3’,. 'IWMFCore’,. 'IUMPCore’, ’'IWHPCore3’, ’'IWHPCustomSlider’,. *
IWMHPCuston8liderCtr1Events’ . *IWMFCustomSliderCtrlEvents_Event’ . ’IWMPCustomS1lid
rCtrl1Events_SinkHelper', *ITWMHPCustomSliderCtrlEvents_ondraghbeginEventHandler’ .
*IUMPCustomSliderCtr1Events_ondragendEventHandler’ . * IUMHPCuzstonSliderGtrlEvents_
npositionchangeEventHandler’ . ' TWHPFDUD', ‘IUMPDiscoExternal’,. ' IWMPDounloadColl
ction’', ‘IWUMPDouwnloadltem’ . ‘IWMPDownloadltem2’, *IWMPDownloadManager’ . ' IWMPEd
itCtrl’', *IUMPEffectsCtrl’, 'IUMPEqualizerfettingsCtrl’ . ’'IWMPError’,. 'IWMPError
Item’, 'IWMPErroritemz’' . ‘IUMPEventObject’, ‘IWMPEventsz', ‘IWMPEventsZ'. 'IUWUMPEu
nts3’ . "IWMPExternal’. "IWMPExternalColors’. 'IWMPFolderMonitorServices’,. ‘IWMP
raphEventHandler’ . ‘" IWHMPLayoutSettingzDispatch’,. ‘IWMPLavoutSubliew’ . ' IWMPLavo
tliew' . ‘IWMPLibrary’ . ‘IWMPLibraryServiceszs’. 'IWMPLibraruySharingServices’, "IW
PLibrarylreeCtrl’ . ‘IUMPLiszstBoxCtrl’. ‘'IWMPLisztBoxItem’,. ‘IWMPHedia’. ‘IWMPMedi
. 'IWMPMedia3’. ’'IWMPMediaCollection’, ’'IWMPMediaCollection2’. *IWMPMenuCtel’
' IWMPMetadataPicture’ . ’IWMPMetadatalext’, 'IWMPNetwork'. ‘IWMPMowDoingDispatc
» 'IWUMPNowPlayingHelperDispatch’. *IUWMPObjectExtendedProps’. 'IUMPOfflineExter ™

FIGURE 9-7: Using dir() won’t work well with interop assemblies in many cases.
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The list goes on and on. Unfortunately, this is only the top level. You still need to drill down into
the interop assembly, so things can become confusing and complex. Figuring out what you want to
use is nearly impossible. Making things worse is the fact that any documentation you obtain for the
interop assembly probably won’t work because the documentation will take the COM perspective
of working with the classes and you need the IronPython perspective. Using dir () won’t be very
helpful in this situation.

Fortunately, you have another alternative in the form of the Intermediate Language Disassembler
(ILDasm) utility. This utility looks into the interop assembly and creates a graphic picture of it
for you. Using this utility, you can easily drill down into the interop assembly and, with the help
of the COM documentation, normally figure out how to work with the COM component — even
complex COM components such as the Windows Media Player.

To gain access to ILDasm, you use the same process you use for TLbImp to create a Visual Studio
Command Prompt. At the command prompt, type ILDasm WMPLib.DLL and press Enter (see more
of the command line options in the “Using the ILDasm Command Line” section of the chapter). The
ILDasm utility will start and show entries similar to those shown in Figure 9-8.

ILDasm is an important tool for the IronPython developer who wants to work with COM. With this in
mind, the following sections provide a good overview of ILDasm and many of its usage details. Most
important, these sections describe how to delve into the innermost parts of any interop assembly.

F wmplit.dil - 1L DASM

F MANIFEST
= I wrrh
o [E wWivpLl, 1appDinpabeh
= [ wiwLh, lhangi fect
» [ wiFib. 1mtery
o [ WHPLRL Bty Privaet
& [[F wirih, liattenRandonPraset
o [ wivrsh, B atten S avedPreset
& [ WL TTackCrr Tl
# [ wivrLh IURrisenace_IWHPLERRAY TransportDusl
o [F wveLh, TUPrRSardce_TWHPM PrPRineryConbolinal
ES E WHPLL, IUPrPSarvice_[WHPLPrPConrrectionMansge Dual
# [ wivrLb, IURrisanace_IWHPLERFSkink atrieverDusl
w [IF WL, IUPrPSerdce_TWHPLIPRRY ariabieControltual
& [[E WHPLRL, IWMP AutoMernstlr]
# [E wiwt, IwnEdesel demal
w [ WL, IWMetr andCispatch
& [ WPl IWMPB tor |
# [E Wi, IwneiutorcirEvents
w [ Wivrih, IWMPELronC e Events_Evend
& [JE WP IWMPBULLonClr Events_EverdPiorvider
# [l wirub. W tuttencrDvents Skt ielpes
o [ WveLD. IWMPELE or I vants_oncickEvertHandler
& [ WHPLL, IWMPCDOADWizar dE sternal
# [ wiwLh. Wmecdiom
w [ WP, IWMPC dromEen
& [ wiwLh, wreC dron clection

w [ WiveLih, T dromet
B oo FIrTeas] s

FIGURE 9-8: Use ILDASM to explore WMPLib.DLL.
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Using the ILDasm Command Line

The ILDasm utility usually works fine when you run it and provide the filename of the interop
assembly you want to view. However, sometimes an interop assembly is so complex that you really
do want to optimize the ILDasm view. Consequently, you use command line options to change the
way [LDasm works. ILDasm has the following command line syntax.

ildasm [options] <file_name> [options]

@ Even though this section shows the full name of all the command line switches,
you can use just the first three letters. For example, you can abbreviate /BYTES
as /BYT. In addition, ILDasm accepts both the dash (-) and slash (/) as command
line switch prefixes, so /BYTES and -BYTES work equally well.

The options can appear either before or after the filename. You can divide the options into those
that affect output redirection (sending the output to a location other than the display) and those that
change the way the file/console output appears. ILDasm further divides the file/console options into
those that work with EXE and DLL files, and those that work with EXE, DLL, OB]J, and LIB files.

Here are the options for output redirection.
>  /ouT=Filename: Redirects the output to the specified file rather than to a GUL

> /TEXT: Redirects the output to a console window rather than to a GUI This option isn’t very
useful for anything but the smallest files because the entire content of the interop assembly
simply scrolls by. Of course, you can always use a pipe (l) to send the output to the More
utility to view the output one page at a time.

> sHTML: Creates the file in HTML format (valid with the /0UT option only). This option is
handy for making the ILDasm available for a group of developers on a Web site. For example,
if you type ILDasm /OUT=WMPLib.HTML /HTML WMPLib.DLL and press Enter, you obtain
wMPLib.HTML. The resulting file is huge — 7.53 MB for wvpPLib.HTML. Figure 9-9 shows how
this file will appear.

> /RTF: Creates the file in RTF format (valid with the /ouT option only). This option is handy for
making the [LDasm available for a group of developers on a local network using an application
such as Word. For example, if you type ILDasm /OUT=WMPLib.RTF /RTF WMPLib.DLL and
press Enter, you obtain wvpLib. RTF. The resulting file is huge — 5.2 MB for wMPLib. RTF,
and may cause Word to freeze.

Of course, you might not want to redirect the output to a file, but may want to change the way the
console appears instead. The following options change the GUI or file/console output for EXE and
DLL files only.

> /BYTES: Displays actual bytes (in hex) as instruction comments. Generally, this informa-
tion isn’t useful unless you want to get into the low-level details of the interop assembly. For
example, you might see a series of hex bytes such as // s1G: 20 01 01 08, which won’t be
helpful to most developers. (In this case, you’re looking at the signature for the wMPLib
.IAppDispatch.adjustLeft () method.)
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3 wmnpdib il - 1L DASH - Mozilla Frefo

Be Edi Yew Fgiey Gocleas ook e

C X r Sk | L Meitic:02s5 . Seurce Cosenanten0 WipLn HTML

i Mot ted | Reference | Gearch [ngres | ] WaBA-PH Payer (DN 4.0 Wit WP wisconen Weather ] 945 wLK
_} vemplibill - 12 (ASH | ._ -

& Microsoft (R) .NET Framework IL Disassembler. Version 4.0.21006.1
& Copyright {c) Microsoft Corporation, All rights reserved,

I Metadata version w2 0 50727
assembly extern macorlib

{
Jpublickeytoken = (B TALC 561934 E0 89 ) Frvd
e 20000

}
assembly WMWFPLb
{
scustom instance vold [mscofiblSystem Hunbme Interopisenaces. TypeLibVersionAdinbute: clorintd2,

Lustom instance void |mscoriplSystem Hunbme Ineropsences. Guidainbute: cionstring) = { 01 00 24 346
L |

*
Cone [N ES]
FIGURE 9-9: HTML output is useful for viewing ILDasm output in a browser.

/RAWEH: Shows the exception handling clauses in raw form. This isn’t a useful command line
switch for interop assemblies because interop assemblies don’t require exception handlers in
most cases.

/TOKENS: Displays the metadata tokens of classes and members as comments in the source
code, as shown in Figure 9-10 for the WMPLib. TAppDispatch.adjustLeft () method. For
example, the metadata token for mscorlib is /*23000001*/. Most developers won’t require
this information.

'Litr IAppDispatch: ndjustleft :
End Find biext

mpthod F=pao0onans=; public hidebysig newslot abstract wirtual
instance uvoid adjustleft{[in] int3? nDistance) vuntime managed intern
l

custon Seanodonhy:ono0aooae; instance vold [mscorlib/=23000004=/]5ysten.Aun
¥ 47 end of method ITApplispatch::adjustLeft

i ¥

FIGURE 9-10: The metadata tokens appear as comments beside the coded text.

/SOURCE: Shows the original source lines as comments when available. Unfortunately, when
working with an interop assembly, there aren’t any original source lines to show, so you
won’t need to use this command line switch.
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/LINENUM: Shows the original source code line numbers as comments when available. Again,
when working with an interop assembly, there aren’t any original source code line numbers
to show so you won’t need to use this command line switch.

/VISIBILITY=Vis[+Vis...]: Outputs only the items with specified visibility. The valid
inputs for this argument are:

> pus: Public

PRI: Private

FAM: Family

asm: Assembly

FaA: Family and assembly

FoA: Family or assembly

Y Y Y VY Y Y

psc: Private scope
/PuBONLY: Outputs only the items with public visibility (same as /vIs=puB).

/QUOTEALLNAMES: Places single quotes around all names. For example, instead of seeing
mscorlib, you'd see 'mscorlib'. In some cases, using this approach makes it easier to see
or find specific names in the code.

/NocA: Suppresses the output of custom attributes.

/cavERBAL: Displays all of the Custom Attribute (CA) blobs in verbal form. The default
setting outputs the CA blobs in binary form. Using this command line switch can make the
code more readable, but also makes it more verbose (larger).

/NoBaR: Tells ILDasm not to display the progress bar as it redirects the interop assembly
output to another location (such as a file).

ILDasm includes a number of command line switches that affect file and console output only. The
following command line switches work for EXE and DLL files.

>

>

/UuTF8: Forces ILDasm to use UTF-8 encoding for output in place of the default ANSI encoding.

/UNICODE: Forces ILDasm to use Unicode encoding for output in place of the default
ANSI encoding.

/NOIL: Suppresses Intermediate Language (IL) assembler code output. Unfortunately, this
option isn’t particularly useful because it creates a file that contains just the disassembly com-
ments, not any of the class or method information. You do get the resource (.RES) file contain-
ing the resource information for the interop assembly (such as the version number). To use this
command line switch, you must include redirection such as TLDasm /OUT=WMPLib.HTML /
HTML /NOIL WMPLib.DLL to produce WMPLib.HTML as output.

/FORWARD: Forces ILDasm to use forward class declaration. In some cases, this command line
switch can reduce the size of the disassembly.
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type ordering.

/HEADERS: Outputs the file header information in the output.

/TYPELIST: Outputs a full list of types. Using this command line switch can help preserve

/ITEM=Class[: :Method[ (Signature)]1]: Disassembles only the specified item. Using this com-
mand line switch can greatly reduce the confusion of looking over an entire interop assembly.

/sTATS: Provides statistical information about the image. The statistics appear at the beginning

of the file in comments. Here’s a small segment of the statistics you might see (telling you about
the use of space in the file).

/7
/1
!/
/7
/1
//
/7
/1
/7
//
/1

>

File size 331776
PE header size 4096 (496 used) (
PE additional info 1015
Num.of PE sections : 3

CLR header size : 72

CLR meta-data size : 256668
CLR additional info : 0

CLR method headers 9086
Managed code 51182
Data 8192
Unaccounted 1465

o0 o9 o° o° of

o

B> J O W o
B WO oy N

o

/cLassLIsT: Outputs a list of the classes defined in the module. The class list appears as a

series of comments at the beginning of the file. Here’s an example of the class list output for
WMPLib.DLL (a very small part of it, reformatted to fit within the book).

//
//
/1
!/
/1
!/
//
/1
/7
/7

>

Classes defined in this module:

Interface IWMPEvents (public)

Class WMPPlaylistChangeEventType
Interface IWMPEvents2 (public)
Interface IWMPSyncDevice (public)
Class WMPDeviceStatus

Class WMPSyncState

Interface IWMPEvents3 (public)
Interface IWMPCdromRip (public)

command line switches.

abstract
public)
abstract
abstract
public)
public)
abstract
abstract

a

a
a

)
(
)
)
(
(
)
)

(auto) (ansi) (import)
uto) (ansi) (sealed)
(auto) (ansi) (import)
(auto) (ansi) (import)
uto) (ansi) (sealed)
uto) (ansi) (sealed)
(auto) (ansi) (import)
(auto) (ansi) (import)

/ALL: Performs the combination of the /HEADER, /BYTES, /STATS, /CLASSLIST, and /TOKENS

This set of command line switches also affects just file and console output. However, you can use

them for EXE,

>

DLL, OB]J, and LIB files.

Specifier. Here are the values you can use for specifier.

>

>

>

MDHEADER: MetaData header information and sizes

HEX: More data in hex as well as words

csv: Record counts and heap sizes
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Y Y ¥V VY Y

uNREX: Unresolved externals

scHEMA: MetaData header and schema information
RAW: Raw MetaData tables

HEAPS: Raw heaps

VALIDATE: MetaData consistency validation

The final set of command line switches affects file and console output for LIB files only.

>  /OBJECTFILE=0Obj_Filename: Shows the MetaData of a single object file in library.

Working with ILDasm Symbols

When working with ILDasm, you see a number of special symbols. Unfortunately, the utility often
leaves you wondering what the symbols mean. Here are some of the most common symbols you
encounter when working with COM components.

HWE

-

Interface: Represents an interface with which you can interact.
Private Class: Represents an abstract or sealed class in most cases.

Enumeration: Contains a list of enumerated items you use to provide values for
method calls and other tasks.

Attribute: Provides access to the attributes that describe a COM component.
Common attributes and attribute containers include:

»  Manifest (and its associated attributes)

> Extends (defines a class that the class extends)

> Implements (defines an interface that the class implements)
>

ClassInterface (see http://msdn.microsoft.com/library/system
.runtime.interopservices.classinterfaceattribute.aspx for details)

\

GuidAttribute (see http://msdn.microsoft.com/library/system
.runtime.interopservices.guidattribute.aspx for details)

> TypeLibTypeAttribute (see http://msdn.microsoft.com/library/
system.runtime.interopservices.typelibtypeattribute.aspx
for details)

»  InterfaceTypeAttribute (see http://msdn.microsoft.com/library/
system.runtime.interopservices.interfacetypeattribute.aspx
for details)

Method: Describes a method that you can use within an interface or private class.
Property: Describes a property that you can use within an interface or private class.

Variable: Defines a variable of some type within an interface or private class. The
variable could be an interface, such as TConnectionPoint, or an array, such as
ArrayList, or anything else that the developer wanted to include.

Event: Specifies an event that occurs within the interface or private class.
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Exploring ILDasm entries

It’s important to remember that interop assemblies simply provide a reference to the actual code found
in the COM component. Even so, you can use ILDasm to find out all kinds of interesting information
about the component. At the top level, you can see a list of all of the interfaces, classes, and enumera-
tions, as shown in Figure 9-8. The next level is to drill down into specific methods and properties, as
shown in Figure 9-11.

£ wmplite.dil - IL DASM
Bl Yew teb
o gl ol -
F MANIFEST
= I wrRLh
Bl 1 WL TAppDinpalch
P ol Erelace pubbs alrir sl aulo ail gl
¥ _custom instance void [mecorbb Srstem Bunbme. InteropServices. Guidattnbute - chon{sring) = | 01 00 24 45 34 31 4330 30 44 44 20 22 23
b cusbom mrbancn void [miconh Syt em Ausdime. [nberepSerie . Typel i Typndltrilnde:: chonind 18) = { 01 00 40 100000 )
B adjustiaft ; vaidinkad)
B confiqurePhaging ¢ voidink 32}
B et TirwBering ¢ abrinagifkasdfid)
B get_DeL 2 1)
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FIGURE 9-11: Opening an interface displays all the methods it contains.

The information shown in this figure is actually the most valuable information that ILDasm provides
because you can use it to discover the names of methods and properties you want to use in your applica-
tion. In addition, these entries often provide clues about where to look for additional information in the
vendor help files. Sometimes these help files are a little disorganized and you might not understand how
methods are related until you see this visual presentation of them.

It’s possible to explore the interop assembly at one more level. Double-click any of the methods,
properties, or attributes and you’ll see a dialog box like the one shown in Figure 9-12. The amount
of information you receive may seem paltry at first. However, look closer and you’ll discover that
this display often tells you about calling requirements. For example, you can discover the data types
you need to rely on to work with the COM component (something that COM documentation can’t
tell you because the vendor doesn’t know that you’re using the component from .NET).
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FIGURE 9-12: Discover the calling requirements for methods by reviewing the methods’ underlying code.

Using the Windows Media Player Interop DLL

It’s finally time to use early binding to create a connection to the Windows Media Player. This example
uses the Windows Media Player as a control. You might find a number of online sources that say it’s
impossible to use the Windows Media Player as a control, but it’s actually quite doable. Of course, you
need assistance from yet another one of Microsoft’s handy utilities, Resource Generator (ResGen) to
do it. The example itself relies on the normal combination of a form file and associated application file.
The following sections provide everything needed to create the example.

Working with ResGen

Whenever you drop a control based on a COM component onto a Windows Forms dialog box, the
IDE creates an entry for it in the .RESX file for the application. This entry contains binary data that
describes the properties for the COM component. You may not know it, but most COM components
have a Properties dialog box that you access by right-clicking the control and choosing Properties from
the context menu. These properties are normally different from those shown in the Properties window
for the managed control. Figure 9-13 shows the Properties dialog box for the Windows Media Player.

Windows Media Player Properties

Gerensl | Advancad

ferre
Fie Pame or JRL: | Bels, ward
Controds gt

Selec] a moge: Full (el ity Bl

Player i ambaddad with the stabs vandow, seek b, play fpalss, 8150, Mule,
ek, previown, fast formord, fast reverse, and velume controls in addiben o the

widew o visushaalion vandow,

Fayback nonaes inkame setng

[ Aty start e

[l Sretch to i Yohumer M J Max
[yl sereen

Flay count: 1|8 Dalance: L J ]

FIGURE 9-13: The COM component has properties that
differ from the managed control.
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It’s essential to remember that the managed control is separate from the COM component in a
Windows Forms application. The COM component properties appear in a separate location and
the managed environment works with them differently. If you look in the .RESX file, you see some-
thing like this:
<data name="MP.OcxState" mimetype="application/x-microsoft.net.object.binary.base64">
<value>
AAEAAAD/////AQAAAAAAAAAMAGAAAFdTeXN0ZWOuV21uZG93cy5Gb3JtcywgVmVyc2lvbj00LjAuMC4Aw
LCBDAWx0dXJI 1 PW513XRy YiWws IFB1YmxpY0t 1eVRva2VuPWI3N2ELYzU2MTk ZNGUWODKFAQAAACFTeXNO
ZW0uvV21uZG93cy5Gb3Itcy5BeEhve3QrU3RhdGUBAAAABERhAGEHAG IARAATAWAAAASDAAAAYWAAAATB
AAAAAQAAAAAAAAAAAAAAALYAAAAAAWAACAAUAAAAQGB]AGWADABZACAAdWBhAHYAAAAFAAAAAAAAAPA/
AWAAAAAABQAAAAAAAAAAAAGAAGAAAAAAAWABAAAACWD/ /wMAAAAAAASA/ /SIAATAAAAAAAMAMGAAAASA
AAATAROAAABMAHUALABSAAAACWAAAASAAAALAP/ /CwD/ /wsAAAATAATAAAAAAAGAAGAAAAAACAACAAAA
AAATAATAAAAAAASAAAAUHGAAfhsAAAS=
</value>

This binary data contains the information needed to configure the COM aspects of the component.
When the application creates the form, the binary data is added to the component using the ocxstate
property like this:
this.MP.OcxState =
((System.Windows.Forms.AxHost.State) (resources.GetObject ("MP.OcxState"))) ;

Because of the managed code/COM component duality of a Windows Forms application, you can’t
simply embed the COM component into an IronPython application using techniques such as the one
shown at http://msdn.microsoft.com/library/dd564350.aspx. You must provide the binary data
to the COM component using the ocxState property. Unfortunately, [ronPython developers have an
added twist to consider. The C# code shown previously won’t work because you don’t have access to a
ComponentResourceManager for the [ronPython form. Instead, you must read the resource from disk
using code like this (note the code will appear on a single line in the source code file, even though it
appears on multiple lines in the book):

self.resources = System.ComponentModel.ComponentResourceManager.

CreateFileBasedResourceManager (
'frmUseWMP', 'C:/0255 - Source Code/Chapter(09', None)

Now, here’s where the tricky part begins (you might have thought we were there already, but

we weren’t). The CreateFileBasedResourceManager () method doesn’t support .RESX files.
Instead, it supports .RESOURCES files. The ResGen utility can create .RESOURCES files. You might
be tempted to think that you can duplicate the binary data from the .RESX file using . TXT files as
suggested by the ResGen documentation. Unfortunately, . TXT files can only help you create string
data in .RESOURCES files.

So your first step is to create a Windows Forms application, add the component to it, perform any
required COM component configuration (no need to perform the managed part), save the result, and
then take the resulting .RESX file for your IronPython application. You can then use ResGen to create
the .RESOURCES file using a command line like this:

ResGen frmUseWMP.RESX

www.it-ebooks.info


http://www.it-ebooks.info/

182 | CHAPTER9 INTERACTING WITH COM OBJECTS

ResGen outputs a .RESOURCES file you can use within your application. Of course, like every
Microsoft utility, ResGen offers a little more than simple conversion. Here’s the command line syn-
tax for ResGen:

ResGen inputFile.ext [outputFile.ext] [/str:langl[,namespace[,class[,file]ll]]
ResGen [options] /compile inputFilel.ext[,outputFilel.resources] [...]

Here are the options you can use.

> /compile: Performs a bulk conversion of files from one format to another format. Typically,
you use this feature with a response file where you provide a list of files to convert.

> /str:languagel, namespacel, classname[, filenamelll]: Defines a strongly typed
resource class using the specified programming language that relies on Code Document Object
Model (CodeDOM) (see http: //msdn.microsoft.com/library/y2k85ax6 .aspx for details).
To ensure that the strongly typed resource class works properly, the name of your output file,
without the . RESOURCES extension, must match the [namespace.]classname of your strongly
typed resource class. You may need to rename your output file before using it or embedding it
into an assembly.

> /useSourcePath: Specifies that ResGen uses each source file’s directory as the current directory
for resolving relative file paths.

>  /publiccClass: Creates the strongly typed resource class as a public class. You must use this
command line switch with the /str command line switch.

>  /r:assembly: Tells ResGen to load types from the assemblies that you specify. A .RESX file
automatically uses newer assembly types when you specify this command line switch. You
can’t form the .RESX file to rely on older assembly types.

>  /define:Al[, B]: Provides a means for performing optional conversions specified by #ifdef
structures within a .RESTEXT (text) file.

>  @file: Specifies the name of a response file to use for additional command line options. You
can only provide one response file for any given session.

Creating the Media Player Form Code

As normal, the example relies on two files to hold the form and the client code. Because we’re using
a COM component for this example, the form requires a number of special configuration steps.
Listing 9-1 shows the form code.

‘) LISTING 9-1: Creating a Windows Forms application with a COM component
Availablefor ~ # Set up the path to the .NET Framework.
download on import sys

Wrox.com
sys.path.append('C: \\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
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clr.AddReference ('System.Windows.Forms.DLL")
clr.AddReference('System.Drawing.DLL")
clr.AddReference ('AXWMPLib.DLL")

# Import the .NET assemblies.
import System

import System.Windows.Forms
import System.Drawing.Point
import AxWMPLib

class frmUseWMP (System.Windows.Forms.Form) :

# This function performs all of the required initialization.

def InitializeComponent (self):

# Create a Component Resource Manager

self.resources = System.ComponentModel.ComponentResourceManager.

CreateFileBasedResourceManager (

'frmUsewMP', 'C:/0255 - Source Code/Chapter09', None)

# Configure Windows Media Player
self.MP = AxXWMPLib.AxWindowsMediaPlayer ()

self.MP.Dock = System.Windows.Forms.DockStyle.Fill

self.MP.Enabled = True

self.MP.Location = System.Drawing.Point (0, 0)
self.MP.Name = "MP"

self.MP.Size = System.Drawing.Size (292, 266)

self.MP.OcxState = self.resources.GetObject ("MP.OcxState")

# Configure the form.
self.ClientSize = System.Drawing.Size (350, 200)

self.Text = 'Simple Windows Media Player Example'

# Add the controls to the form.
self.Controls.Add(self.MP)

The code begins with the normal steps of adding the .NET Framework path, making c1r accessible,
importing the required DLLs, and importing the required assemblies. Notice that the example uses
the AxwMPLib.DLL file and AxwMPLib assembly. Remember that the Ax versions of the files provide
wrapping around the ActiveX controls to make them usable as a managed control.

The code begins by creating a ComponentResourceManager from a file, using the
CreateFileBasedResourceManager () method. Normally, a managed application would
create the ComponentResourceManager directly from the data stored as part of the form.
This is a special step for IronPython that could cause you grief later if you forget about it.

Even though Listing 9-1 shows the CreateFileBasedResourceManager ()
method call on multiple lines, it appears on a single line in the actual source
code. The IronPython call won’t work if you place it on multiple lines because
IronPython lacks a line continuation character (or methodology).

www.it-ebooks.info


http://www.it-ebooks.info/

184 | CHAPTER9 INTERACTING WITH COM OBJECTS

Media Player (MP) configuration comes next. You must instantiate the control from the AxwMPLib
.AxWindowsMediaPlayer () constructor, rather than using the COM component constructor. The Ax
constructor provides a wrapper with additional features you need within the Windows Forms environ-
ment. Like most controls, you need to specify control position and size on the form. However, because
of the nature of the Windows Media Player, you want it to fill the client area of the form, so you set the
Dock property to System.Windows.Forms.DockStyle.Fill.

The one configuration item that you must perform correctly is setting the COM component values
uﬁngtheMP.chStatepropmiy.TheComponentResourceManager,resources,Conuﬂnsﬂﬂsvahw.
YOuShnpbSettheMP.chStateprOmeytOresources.GetObject("MP.chState")——thmtedr
nique is also different from what you’d use in a C# or Visual Basic. NET application. The rest of the
form code isn’t anything special — you’ve seen it in all of the Windows Forms examples so far.

Creating the Media Player Application Code

Some COM components require a lot of tinkering by the host application, despite being self-contained
for the most part. However, the Windows Media Player is an exception to the rule. Normally, you want
to tinker with it as little as possible to meet your programming requirements. In some cases, you won’t
want to tinker at all, as shown in Listing 9-2.

‘) LISTING 9-2: Interacting with the COM component

Availablefor ~ # Set up the path to the .NET Framework.
download on .
Wrox.com import sys
sys.path.append ('C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")

# Import the .NET assemblies.
import System
import System.Windows.Forms

# import the form.
from frmUseWMP import *

# Define the Windows Form and the elements of this specific instance.
WMPForm = frmUseWMP ()

WMPForm.InitializeComponent ()

# Run the application.
System.Windows.Forms.Application.Run (WMPForm)

This code does the minimum possible for a Windows Forms application. It contains no event
handlers or anything of that nature. In fact, the code simply displays the forms. Believe it or not,
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the actual settings for the application appear as part
of the .RESOURCES file. What you see when you run this
application appears in Figure 9-14.

2 simple Windows Media Mayer Example  [= |01

This is a fully functional Windows Media Player. You
can adjust the volume, set the starting position, pause
the play, or do anything else you normally do with the
Windows Media Player. It’s even possible to right-click
the Windows Media Player to see the standard context
menu. The context menu contains options to do things
like slow the play time, see properties, and change FIGURE 9-14: The example application shows
options. Play with the example a bit to see just how fully  aform with Windows Media Player on it.
functional it is.

A QUICK VIEW OF THE WINDOWS MEDIA PLAYER COMPONENT FORM

You may encounter times when you really don’t want to display the Windows Media
Player as a control — you simply want it to work in the background. In this case,
you can use the Windows Media Player as a component. The following code snippet
shows the fastest way to perform this task in IronPython (the sys.path.append ()
call should appear on a single line, even though it appears on two lines in the book).
(You can find the entire source in the MPComponent example supplied with the
book’s source code.)

# Set up the path to the .NET Framework.

import sys

sys.path.append (
'C:\\WINDOWS\\Microsoft.NET\\Framework\\v2.0.50727")

# Make clr accessible.
import clr

# Add any required references.
clr.AddReference ('System.Windows.Forms.DLL")
clr.AddReference ('WMPLib.DLL")

# Import the .NET assemblies.

import System

import System.Windows.Forms

import WMPLib

# import the form.
from frmMPComponent import *

# Define the event handlers.
def btnPlay Click(*args):

# Create the Media Player object.

(continues)
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(continued)

MP = WMPLib.WindowsMediaPlayerClass ()

# Assign the media player event.
MP.MediaError += PlayerError

# Assign a sound to the Media Player.
MP.URL = "Bells.WAV"

# Play the sound.
MP.controls.play ()

Notice that you start by adding a reference to wMpPLib.DLL and importing WMPLib
into IronPython, rather than using the Ax versions. The next step appears in

the btnPlay Click() event handler. After the code imports the required sup-
port, it instantiates an object (MP) of the WwindowsMediaPlayerClass, not
WindowsMediaPlayer (an interface) as many of the Microsoft examples show.

Now you can perform various tasks with the resulting component. The example
is simple. All it does is assign a filename to the URL property, and then call on
controls.play () to play the file. You can find additional information on using
this technique at http://msdn.microsoft.com/library/dd562692.aspx.

PERFORMING LATE BINDING USING ACTIVATOR.CREATEINSTANCE()

The Activator.CreateInstance () method is one of the more powerful ways to work with objects
of all kinds. In fact, this particular method can give your IronPython applications the same kind of
support as the Windows scripting engines CScript and WScript.

When working with the Activator.CreateInstance () method, you describe the type of object
you want to create. The object can be anything. In fact, if you look through the HKEY_cLASSES_
ROOT hive of the registry, you’ll find a number of objects to try on your system.

The example in this section does something a bit mundane, but also interesting — it demonstrates
how to interact with the shell objects. You can get a description of the shell objects at http://
msdn.microsoft.com/library/bb774122.aspx. The main reason to look at the Shell objects is
that every Windows machine has them and they’re pretty useful for detecting user preferences.
Listing 9-3 shows the code used for this example.

, LISTING 9-3: Working with Shell objects

Availablefor ~ # We only need the System assembly for this example.

dmg;‘?ggrﬁ" from System import Activator, Type

# Import the time module to help with a pause.
import time
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# Constants used for Shell settings.
from ShellSettings import *

# Create the Shell object.
ShObj = Activator.CreatelInstance (Type.GetTypeFromProgID('Shell.Application'))

# Toggle the Desktop.

raw_input ('Press Enter to show and then hide the Desktop')
ShObj .ToggleDesktop ()

time.sleep(2)

ShObj .ToggleDesktop ()

# Show some of the settings.

print '\nThe user wants to show file extensions:',

print ShObj.GetSetting (SSF_SHOWEXTENSIONS)

print 'The user wants to see system files:',

print ShObj.GetSetting (SSF_SHOWSYSFILES)

print 'The user also wants to see operating system files:',
print ShObj.GetSetting (SSF_SHOWSUPERHIDDEN)

# Check Explorer policies.
print '\nThe NoDriveTypeAutoRun policies are:'

Obtain the bit values. These values are:

Unknown drives

No root directory

Removable drives (Floppy, ZIP)

Hard disk drives

Network drives

CD-ROM drives

RAM disk drives

7 Reserved

MyBits = ShObj.ExplorerPolicy ('NoDriveTypeAutoRun')

HH o o H o FH
oUW O

# Display the results.

if MyBits.__and__ (0x01) == 0x01:
print ('\tAutorun Disabled for Unknown Drives')
else:
print ('\tAutorun Enabled for Unknown Drives')
if MyBits.__and__ (0x02) == 0x02:
print ('\tAutorun Disabled for No Root Directory')
else:
print ('\tAutorun Enabled for No Root Drives')
if MyBits.__and__ (0x04) == 0x04:
print ('\tAutorun Disabled for Removable (Floppy/ZIP) Drives')
else:
print ('\tAutorun Enabled for Removable (Floppy/ZIP) Drives')
if MyBits.__and__ (0x08) == 0x08:
print ('\tAutorun Disabled for Hard Disk Drives')
else:
print ('\tAutorun Enabled for Hard Disk Drives')
if MyBits.__and__ (0x10) == 0x10:
print ('\tAutorun Disabled for Network Drives')
else:

print ('\tAutorun Enabled for Network Drives')
continues
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LISTING 9-3 (continued)

if MyBits.__and__ (0x20) == 0x20:

print ('\tAutorun Disabled for CD-ROM Drives')
else:

print ('\tAutorun Enabled for CD-ROM Drives')
if MyBits.__and_ (0x40) == 0x40:

print ('\tAutorun Disabled for RAM Disk Drives')
else:

print ('\tAutorun Enabled for RAM Disk Drives')

# Pause after the debug session.
raw_input ('Press any key to continue...')

This example starts by showing a different kind of import call. In this case, the import retrieves
only the Activator and Type classes from the System assembly. Using this approach reduces envi-
ronmental clutter. In addition, using this technique reduces the memory requirements for your appli-
cation and could mean the application runs faster. The example also imports the time module.

The first step in this application can seem a little complicated so it pays to break it down into two
pieces. First, you must get the type of a particular object by using its identifier within the registry
with the Type.GetTypeFromProgID () method. As previously mentioned, the object used in this
example is Shell.application. After the code obtains the type, it can create an instance of the
Obﬁctushu;Activator.CreateInstance(L

The shell.application object, Shobj, provides several interesting methods and this example
works with three of them. The first method, ToggleDesktop (), provides the same service as click-
ing the Show Desktop icon in the Quick Launch toolbar. Calling ToggleDesktop () the first time
shows the desktop, while the second call restores the application windows to their former appear-
ance. Notice the call to time.sleep (2), which provides a 2-second pause between the two calls.

The second method, Getsetting (), accepts a constant value as input. Listing 9-4 shows common
settings you can query using GetSetting (). The example shows the results of three queries about
Windows Explorer settings for file display. You can see these results (as well as the results for the
third method) in Figure 9-15.

‘) LISTING 9-4: Queryable information for GetSetting()

Available for  SSF_SHOWALLOBJECTS = 0x00000001

download on  5SP_SHOWEXTENSIONS = 0x00000002
SSF_HIDDENFILEEXTS = 0x00000004
SSF_SERVERADMINUI = 0x00000004
SSF_SHOWCOMPCOLOR = 0x00000008
SSF_SORTCOLUMNS = 0x00000010
SSF_SHOWSYSFILES = 0x00000020
SSF_DOUBLECLICKINWEBVIEW = 0x00000080
SSF_SHOWATTRIBCOL = 0x00000100
SSF_DESKTOPHTML = 0x00000200
SSF_WIN9SCLASSIC = 0x00000400
SSF_DONTPRETTYPATH = 0x00000800
SSF_SHOWINFOTIP = 0x00002000
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SSF_MAPNETDRVBUTTON = 0x00001000
SSF_NOCONFIRMRECYCLE = 0x00008000
SSF_HIDEICONS = 0x00004000
SSF_FILTER = 0x00010000
SSF_WEBVIEW = 0x00020000
SSF_SHOWSUPERHIDDEN = 0x00040000
SSF_SEPPROCESS = 0x00080000
SSF_NONETCRAWLING = 0x00100000
SSF_STARTPANELON = 0x00200000
SSF_SHOWSTARTPAGE = 0x00400000

v C:\Program Files\lronPython 2.6%ipy.exe

rezs Enter to show and then hide the Desktop i

The user wants to show file extensions: True
The user wantz to see system files: False
The user alszo wants to see operating system fFiles: True

The MoDriveTypeAutoRun policies are:
Autorun Disabled for Unknown Drives
Autorun Enabled for No Root Drives
Autorun Enabled for Removable (Floppy-ZIP> Drives
Autorun Enabled for Hard Dizk Drives
Autorun Dizabhled for MNetwork Drives
Autorun Enabled for CD-ROM Drives
Autorun Enabled for RAM Disk Drives
Press any key to continue...

FIGURE 9-15: The shell objects provide access to all sorts of useful information.

The third method, Explorerprolicy (), is a registry-based query that relies on bit positions

to define a value. You find these values in the HKEY_CURRENT_USER\Software\Microsoft\
Windows\CurrentVersion\Policies\Explorer registry key. The two most common policies are
NoDriveAutorun and NoDriveTypeAutoRun. When working with the Nobriveautorun policy,
Windows enables or disables autorun on a drive letter basis where bit 0 is drive A and bit 25 is
drive Z. Listing 9-3 shows how to work with the bits for the NoDriveTypeautoRun policy, while
Figure 9-15 shows the results for the host machine.

You can find a number of other examples of this kind of late binding for IronPython on the Internet.
For example, you can see a Word late binding example at http: //www.ironpython.info/index
.php/Extremely_Late_Binding. This particular example would possibly be the next step for many
developers in working with Activator.CreateInstance (). The important thing to remember is
that this method is extremely flexible and that you need to think of the impossible, as well as the
possible, when using it.

PERFORMING LATE BINDING USING MARSHAL.GETACTIVEOBJECT()

Sometimes you need to interact with an application that’s already running. In this case, you don’t
want to create a new object; you want to gain access to an existing object. The technique used to
perform this type of late binding is to call Marshal.GetActiveObject () with the type of object you
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want to access. Typically, you use this technique with application objects, such as a running copy of
Word. Listing 9-5 shows an example of how to use Marshal.GetActiveObject () to gain access to
a running Word application.

D

Availablefor ~ # Import only the required classes from System.

ds\mtgg"ﬂn from System.Runtime.InteropServices import Marshal

# Obtain a pointer to the running Word application.
# Word must be running or this call will fail.
WordObj = Marshal.GetActiveObject ('Word.Application')

# Add a new document to the running copy of Word.
MyDoc = WordObj.Documents.Add ()

# Get the Application object.
App = MyDoc.Application

# Type some text in the document.
App.Selection.TypeText ('Hello World')
App.Selection.TypeParagraph ()
App.Selection.TypeText ('Goodbye! ")

The import statement differs from normal in this example. Notice that you can drill down into
the namespace or class you want, and then import just the class you need. In this case, the example
requires only the Marshal class from System.Runtime.InteropServices.

The first step is to get the running application. You must have a copy of Word running for

this step to work; otherwise, you get an error. The call to Marshal.GetactiveObject () with
Word.Application returns a Word object, wordobj. This object is the same object you get when
working with Visual Basic for Applications (VBA). In fact, if you can do it with VBA, you can do
it with IronPython.

After gaining access to Word, the application adds a new document using Wordobj . Documents . Add ().
It then creates an Application object, App. Using the App.Selection. TypeText () method, the
application types some text into Word, as shown in Figure 9-16. Of course, you can perform any task
required — the example does something simple for demonstration purposes.

2} Documentd - Microseft Word
= a2 _-_J-l I ks ||NE|3E E OB I=- 0= ¢
—
EEI._:',:;;_‘.'_.".:(;_.';_.:.:,'.‘E......|_.. e R T T e
hormal Helle World
Hormmal Goodbye|
— w
@3 E ¥
Pags 1 Ber 1 11 MLF In3 Cadaf T TS r|love | |G

FIGURE 9-16: You can control Word using IronPython as easily as you can using VBA.
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USING IRONPYTHON CONSTRUCTIVELY

This chapter has demonstrated techniques for working with COM in your applications. Direct
COM access has a lot of benefits so it really does pay to discover how to make COM work from
IronPython. Remember that there’s no one best way to work with COM, simply the way that works
best in a particular situation.

Your organization probably has a lot of COM code sitting around. COM appears not only in custom
applications, but as part of Windows, server applications, desktop applications, services, and in many
other coded forms on all of the machines on your network. One of the things you should do now is
identify the critical applications that you might need to access from IronPython and then decide on

a strategy to access them. You might not need to access these applications any time soon, but the
exercise of thinking through the process of accessing them is helpful in seeing how IronPython works
with COM. The time you spend now will pay dividends later.

Chapter 10 goes back to the command line. However, Chapter 10 doesn’t go to the command line to
perform common tasks. Many administrators prefer to use the command line to perform tasks because
it’s fast and efficient. In addition, the command line lends itself to automation that would be difficult to
implement in a GUL Microsoft has even recognized the role of the command line in management tasks
and has placed a new emphasis on it. When working with Windows Server 2008 Server Core, you have
only a command line with which to work, which means that command line tools have taken on a new
significance in that environment. Of course, you can take what you’ve learned in this chapter to build
powerful applications using a command line interface. It’s also possible to mix the command line and
GUI environments (and many applications do just that).
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Using IronPython for
Administration Tasks

WHAT'’S IN THIS CHAPTER?

Developing command line utilities
Using and configuring the command line environment

>
>
»  Using IronPython to script other command line applications
>

Outputting status information from the command line

Administration occurs at many levels and for many different tasks. For example, many admin-
istrators today rely on graphical tools to accomplish tasks manually. As you saw in Chapters 8
and 9, you can use IronPython to create graphical applications. However, where IronPython
excels is at the command line. You can create IronPython applications to perform a host of
tasks at the command line quite quickly and with less effort than using many other languages.
In addition, IronPython works well as a batch processor — a special kind of application that
executes a list of commands normally found in a file.

Of course, some people feel the command line is dead — that no one uses it any longer. The
converse is true. Many administrators have soured on the time-consuming nature of graphical
utilities and now prefer the functionality provided by command line utilities, especially those
designed to work in batch files. Microsoft is actually introducing a number of new applica-
tions that rely on the command line, such as latest versions of Exchange Server. In addition,
Windows Server 2008 Server Core lacks a graphical environment (strictly speaking) and relies
on the administrator’s knowledge of command line tools for management tasks. In short, the
command line is alive and well.

You have a number of options available to provide input to command line applications. The one
that comes to mind immediately is to provide an interactive environment. However, you can also
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let the user enter data using command line switches (as shown by the many utilities described so far

in the book) or through environment variables. This chapter concentrates on the latter two techniques,
but shows all three to some extent. (Theoretically, you have a fourth option in forcing the application
to gather information from an external source such as a database, but this chapter doesn’t discuss that
option because most command line applications don’t use it.)

The user also expects your application to provide output as appropriate. As with data input, command
line applications have three major options for outputting data. The common method is to display the
output directly on the console screen. However, the user might not be looking at the console screen, so
you need alternatives. The two most common alternatives are to use log files on disk or to add entries
to the Windows event log. This chapter discusses all three techniques because they’re all important.

UNDERSTANDING THE COMMAND LINE

The command line is a text-based environment that some users never even see. You type a command
and the computer follows it — nothing could be simpler. In fact, early PCs relied on the command
line exclusively (even earlier systems didn’t even have a console and instead relied on punched tape,
magnetic tape, punched cards, or other means for input, but let’s not go that far back). Some people
are amazed at the number of commands that they can enter at the command line and the usefulness
of those commands even today. A few administrators still live at the command line because they’re
used to working with it. The following sections give you a better understanding of the command
line and how it functions.

@ Newer versions of Windows (such as Vista and Windows 7) display a command
prompt with reduced privileges as a security precaution. Many command line utili-
ties require administrator privileges to work properly. To open an administrator
command prompt when working with a newer version of Windows, right-click the
Command Prompt icon in the Start menu and choose Run As Administrator from
the context menu. You may have to provide a password to complete the command.
When the command prompt opens, you have full administrator privileges, which
let you execute any of the command line applications.

Understanding the Need for Command Line Applications

Many administrators today work with graphical tools. However, the graphical tools sometimes have
problems — perhaps they’re slow or they don’t offer a flexible means of accomplishing a task. For this
reason, good administrators also know how to work at the command line. A command line applica-
tion can accomplish with one well-constructed command what a graphical application may require
hundreds of mouse clicks to do — for example, the FindStr utility that lets you find any string in any
file. Using FindStr is significantly faster than any Windows graphical search application and always
provides completely accurate results. In addition, there’s that option of searching any file — many
search applications skip executables and other binary files. Give it a try right now. Open a command
prompt, change directories to the root directory (CD \), and type FindStr /M /S "Your Name" and
press Enter. You’ll find every file on the hard drive that contains your name.
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In some cases, the administrator must work at the command line. If you’ve taken a look at Windows
Server 2008 Server Core edition, you know that it doesn’t include much in the way of a graphical
interface. In fact, this version of Windows immediately opens a command processor when you start
it. There’s no desktop, no icons, nothing that looks even remotely like a graphical interface. In fact,
many graphical applications simply don’t work in Server Core because it lacks the required DLLs.
When faced with this environment, you must know how to use command line applications.

ﬂ You see the terms “application,” “utility,” and “command” used throughout this
chapter. An application can refer to any executable code. A utility is a specialized
kind of application that performs low-level tasks and includes automation sup-
port. Utilities aren’t part of the command processor (the application that provides
the command line interface) — they exist as separate files. A command is a utility
that resides within the command processor. For example, the Dir command is a
command because it exists as part of CMD. EXE; you won't find a separate Dir .EXE
residing somewhere on the hard drive.

Don’t get the idea that command line applications are a panacea for every application ailment or
every administrator need. Command line applications share some common issues that prompted
the development of graphical applications in the first place. Here are the issues you should consider
when creating a command line application of your own:

> Isn’t intuitive or easy to learn.
Requires the user to learn arcane input arguments.
Relies on the user to open a separate command prompt.

Is error prone.

Y Y VY

Output results can simply disappear when starting the application without opening a
separate command prompt.

Of course, you wouldn’t even be reading this chapter if command line applications didn’t also provide
some benefits. In fact, command line applications are the only answer for certain application needs.
Here are the benefits of using a command line application.

> Fast, no GUI to slow things down
Efficient, single command versus multiple mouse clicks
Usable in automation, such as batch files

Less development time, no GUI code to write

Y Y VY

Invisible when executed in the background
Command line applications can have other benefits. For example, a properly written, general

command line application can execute just fine on more than one platform. Even if you use
.NET-specific functionality, there’s a very good chance that you can use an alternative, such as
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Mono (http: //www.mono-project.com/Main_Page), to run your application on other platforms.
Adding a GUI always complicates matters and makes your application less easy to move.

Reading Data from the Command Line

You have a multitude of options when working with data from the command line. Precisely which
method you use depends on what you’re trying to achieve. If you merely want to see what the com-
mand line contains, you should use the Python approach because it’s fast and easy. However, Python
doesn’t provide the widest range of command line processing features — it tends to focus on Unix
methodologies. If you want additional flexibility in working with the command line options, you
might use the .NET approach instead. The following sections describe both techniques.

Using the Python Method

Most programming languages provide some means of reading input from the command line and
Python is no exception. As an IronPython developer, you also have full access to the Python method
of working with the command line. While you’re experimenting, you may simply want to read the
command line arguments. Listing 10-1 shows how to perform this task.

\) LISTING 10-1: Displaying the command line arguments

Availablefor  # Perform the required imports.
download on :
Wrox.com import sys

# Obtain the number of command line arguments.
print 'The command line has', len(sys.argv), 'arguments.\n'

# List the command line arguments.
for arg in sys.argv:
print arg

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

Developers who have worked with C or C++ know that the main () function can include the argc
(argument count) and argv (argument vector — a type of array) arguments. Python includes the
argv argument as part of the sys module. To obtain the argc argument, you use the len (sys.argv)
function call. The example relies on a simple for loop to display each of the arguments, as shown in
Figure 10-1.

he command line has 2 arguments.

mdLine.py
D

resz any key to continue...

FIGURE 10-1: Python makes it easy to list the command line arguments.
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Of course, you’ll want to expand beyond simply listing the command line arguments into doing some-
thing with them. Listing 10-2 shows an example of how you could parse command line arguments for
the typical Windows user.

‘) LISTING 10-2: Using the Python approach to parse command line arguments

Available for
download on
Wrox.com

# Perform the required imports.
import sys
import getopt

# Obtain the command line arguments.
def main(argv) :
try:
# Obtain the options and arguments.
opts, args = getopt.getopt(argv, 'Dh?g:s', ['help', 'Greet=', 'Hello'])

# Parse the command line options.
for opt, arg in opts:

# Display help when requested.

if opt in ('-h', '-?', '--help'):
usage ()
sys.exit ()

# Tell the user we're in debug mode.
if opt in ('-D'):
print 'Application in Debug mode.'

# Display a user greeting.
if opt in ('-g', '--Greet'):
print 'Good to see you', arg.strip(':")

# Say hello to the user.
if opt in ('-s', '--Hello'):
print 'Hello!'

# Parse the command line arguments.
for arg in args:

# Display help when requested.

if arg.upper() in ('/?', '/HELP'):
usage ()
sys.exit ()

# Tell the user we're in Debug mode.
elif arg in ('/D"):
print 'Application in Debug mode.'

# Display a user greeting.
elif '/GREET' in arg.upper() or '/G' in arg.upper () :
print 'Good to see you', arg.split(':"')[1]

# Say hello to the user.

continues
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LISTING 10-2 (continued)

elif arg.upper() in ('/S', '/HELLO'):
print 'Hello!'

# User has provided bad input.
else:
raise getopt.GetoptError ('Error in input.', arg)

# The user supplied command line contains illegal arguments.
except getopt.GetoptError:

# Display the usage information.
usage ()

# exit with an error code.
sys.exit(2)

# Call main() with only the relevant arguments.
if _ name_ == "__main__ ":
main(sys.argv[l:])

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

This example actually begins at the bottom of the listing with an 1f statement:

if _ name_ == "_ _main__ ":
main(sys.argv[l:1)

Many of your IronPython applications will use this technique to pass just the command line arguments
to the main () function. As shown in Figure 10-1, the first command line argument is the name of the
script and you don’t want to attempt processing it.

Python assumes that everyone works with Linux or some other form of Unix. Consequently, it only
supports the short dash (=) directly for command line options. An option is an input that you can
parse without too much trouble because Python does most of the work for you. Options use a single
dash for a single letter (short option) or a double dash for phrases (long option). Anything that doesn’t
begin with a dash, such as something that begins with a slash (/) is an argument. Unfortunately, most
of your Windows users will be familiar with arguments, not options, so your application should pro-
cess both.

The code begins by separating options and arguments that you’ve defined. The getopt .getopt ()
method requires three arguments:

> The list of options and arguments to process
> A list of short options

> A list of long options

In this example, argv contains the list of options and arguments contained in the command line,
except for the script name. Each option and argument is separated by a space in the original string.
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The list of short options is 'Dh?g:s'. Notice that you don’t include a dash between each of the
options — Python includes them for you automatically. Each of the entries is a different command
line switch, except for the colon. So, this application accepts -D, -h, -2, -g:, and -s as command line
switches. The command line switches are case sensitive. The colon after —g signifies that the user must
also provide a value as part of the command line switch.

The list of long options includes [ 'help', 'Greet=', 'Hello']. Notice that you don’t include
the double dash at the beginning of each long option. As with the short versions of the command
line switch, these command line switches are case sensitive. The command line switches for this
example are:

> -p: Debug mode

>  -h, -?, and --help: Help

>  -g:Username and --Greet : Username: Greeting that includes the user’s name
>

-s and --Hello: Says hello to the user without using a name

At this point, the code can begin processing opts and args. In both cases, the code relies on a for
loop to perform the task. However, notice that opts relies on two arguments, opt and arg, while args
relies on a single argument arg. That’s because opts and args are stored differently. The opts version
of -g:John appearsas [ ('-g', ':John')], while the args version appears as ['/g:John']. Notice
that opts automatically separates the command line switch from the value for you.

Processing opts takes the same course in every case. The code uses an if statement such as if opt
in ('-h', '-?', '--help') to determine whether the string appears in opt. In most cases, the
code simply prints out a value for this example. The help routine calls on usage (), which is explained
in the “Providing Command Line Help” section of the chapter. Calling sys.exit () automatically
ends the application. If the application detects any command line options that don’t appear in your
list of command line options to process, it raises the getopt.GetoptError () exception. Standard
practice for Python applications is to display usage information using usage () and then exit with an
error code (of 2 in this case by calling sys.exit (2)).

Now look at the args processing and you see something different. Python doesn’t provide nearly as
much automation in this case. In addition, your user will likely expect / command line switches to
behave like those for most Windows applications (case insensitive). The example handles this issue
by using a different if statement, such as if arg.upper() in ('/?', '/HELP'). Notice that the
options use a slash, not a dash.

Argument processing relies on a single if statement, rather than individual if statements.
Consequently, the second through the last command line switches actually rely on an elif
clause. Python won’t automatically detect errors in / command line switches. Therefore, your
code also requires an else clause that raises the getopt.GetoptError () event manually.

Remember that arguments are single strings, not command line switch and value pairs. You need
some method to split the command line switch from the value. The code handles this case using
elif '/GREET' in arg.upper() or '/G' in arg.upper () where it compares each command line
switch individually. In addition, it relies on arg.split (' : ') [1] to display the value. The argument
processing routine shows that you can accommodate both Linux and Windows users quite easily
with your application.
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It’s time to test the example. Figure 10-2 shows the output of using IPY CmdLine2
.py -D -s —-g:John /Hello /g:John.

ood to see you John
ellot
ood to see you John

ress any key to continue...

FIGURE 10-2: An IronPython application can accommodate both — and / command line switches.

Using the .NET Method

The .NET method of working with command line arguments is similar to the Python method, but
there are distinct differences. When you design your application, you should use one technique of
parsing the command line or the other because mixing the two will almost certainly result in appli-
cation errors. Listing 10-3 shows a simple example of the .NET method.

\) LISTING 10-3: Using the .NET approach to list command line arguments

Availablefor  # Perform the required imports.

Miocsom'  import System

# Obtain the number of command line arguments.
print 'The command line has',

print len(System.Environment.GetCommandLineArgs()),
print 'arguments.\n'

# List the command line arguments.
for arg in System.Environment.GetCommandLineArgs () :
print arg

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

This example also relies on 1en () to obtain the number of command line arguments contained in
System.Environment .GetCommandLineArgs (). As before, the code relies on a for loop to process
the command line arguments. You might expect that the results would also be the same, but look at
Figure 10-3 and compare it to Figure 10-1. Notice that the .NET method outputs not only the script
name, but also the name of the script processor and its location on the hard drive. Using the .NET
method can have benefits if you need to verify the location of TPY.EXE on the user’s system.

It’s time to see how you might parse a command line using the .NET method. Many of the tech-
niques are similar, but there are significant differences because .NET lacks any concept of options
versus arguments. In short, you use a single technique to process both in .NET. Listing 10-4 shows
how to parse a command line using the .NET method.
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\Program Files\lronPython 2.6%\ipy.exe

he command line hasz 3 arguments.

sProgram Files“IronPython 2_6Nipy.exe
mdLine3.py
D

ress any key to continue...

FIGURE 10-3: The .NET method produces different results than the Python method.

\) LISTING 10-4: Using the .NET approach to parse command line arguments

Availablefor ~ # Perform the required imports.

dsagggg£n from System import ArgumentException, Array, String
from System.Environment import GetCommandLineArgs
import sys

print '.NET Version Output\n'

try:
# Obtain the number of command line arguments.
Size = GetCommandLineArgs () .Count

# Check the number of arguments.
if Size < 3:

# Raise an exception if there aren't any arguments.
raise ArgumentException('Invalid Argument', arg)

else:
# Create an array that has just command line arguments in it.
Arguments = Array.CreateInstance(String, Size - 2)
Array.Copy (GetCommandLineArgs (), 2, Arguments, 0, Size - 2)

# Parse the command line options.
for arg in Arguments:

# Display help when requested.

if arg in ('-h', '-?', '/?', '--help') or arg.upper() in ('/H', '/HELP'):
usage ()
sys.exit ()

# Tell the user we're in Debug mode.
elif arg in ('-D', '/D'):

print 'Application in Debug mode.'
# Display a user greeting.

elif '-g' in arg or '--Greet' in arg or '/G' in arg.upper() or
'"/GREET' in arg.upper():

continues
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LISTING 10-4 (continued)
print 'Good to see you', arg.split(':")[1]

# Say hello to the user.
elif arg in ('-s', '--Hello') or arg.upper() in ('/S', '/HELLO'):
print 'Hello!'

else:
raise ArgumentException('Invalid Argument', arg)

except ArgumentException:
usage ()
sys.exit(2)

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

The .NET implementation is a little simpler than the Python implementation — at least if you want
to use both kinds of command line switches. This example begins by importing the required .NET
assemblies. The example also relies on sys to provide the exit () function.

The code begins by checking the number of arguments. When using .NET parsing, you
must have at least three command line arguments to receive any input. The example uses the
ArgumentException () method to raise an exception should the user not provide any inputs.

In the IronPython example, the code uses a special technique to get rid of the script name.

The .NET method also gets rid of the application name and the script name. In this case, the
code creates a new array, Arguments, to hold the command line arguments. You must make
Arguments large enough to hold all of the command line arguments, so the code uses the Array
.CreateInstance () method to create an Array object with two fewer elements than the origi-
nal array provided by GetCommandLineArgs (). The Array.CreateInstance () method requires
two inputs: the array data type and the array length. The Array.cCopy () method moves just the
command line arguments to Arguments. The Array.Copy () method requires five inputs: source
array, source array starting element, destination array, destination array starting element, and
the number of elements to copy.

At this point, the code can begin parsing the input arguments. Notice that unlike the Python method,
you can parse all the permutations in a single line of code using the .NET method. The example pro-
vides the same processing as the Python method example, so that you can compare the two techniques.
As with the Python method, the NET method raises an exception when the user doesn’t provide cor-
rect input. The result is that the example displays usage instructions for the application. Figure 10-4
shows the output from this example.

@ The Listing 10-4 code line e1if '-g' in arg or '--Greet' in arg or

'/G' in arg.upper() or '/GREET' in arg.upper():appearson(nuzﬁne
in the example application, even though it appears on multiple lines in this book
due to space considerations. Remember that IronPython lacks any form of line
continuation character. All your code must appear on a single line.
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fiw C:z\Program Files\IronPython 2.6\ipy.exe

-HET Uerzion Output i

pplication in Debug mode.
ello?

ood to see you John

ello?

ood to see you John

ress any key to continue...

FIGURE 10-4: Parsing arguments produces the same results in .NET as it does with Python.

Providing Command Line Help

Your command line application won’t have a user interface — just a command. While some people
can figure out graphical applications by pointing here and clicking there, figuring out a command

line application without help is nearly impossible. The methods used to understand an undocumented
command line application are exotic and usually require advanced debugging techniques, time spent in
the registry, lots of research online, and more than a little luck. If you seriously expect someone to use
your command line application, you must provide help.

Unlike a graphical application, you won’t need tons of text and screenshots to document most
command line applications. All you really need is a little text that’s organized in a certain manner.
Most command line applications use the same help format, which makes them easier to understand
and use. However, not all command line applications provide all the help they really need. In order
to provide your command line application with superior help, you need to consider the five follow-
ing elements:

> Application description
> Application calling syntax

>  Command line switch summary and description

> Usage examples

> (Optional) Other elements

The following sections describe all these elements and help you understand why they’re important.
Of course, every command line application is different, so you’ll want to customize the suggestions

in the following sections to meet your particular needs. The point is, you must provide the user with
help of some kind.

Creating an Application Description

Many of the command line applications you see lack this essential feature. You ask for help and
the application provides you with syntax and a quick overview of the command line switches.
At the outset, you have little idea of what the application actually does and how the developer
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envisioned your using it. After a little experimentation, you might still be confused and have a
damaged system as well.

An application description doesn’t have to be long. In fact, you can make it a single sentence. If you
can’t describe your command line application in a single sentence, it might actually be too big —
characteristically, command line applications are small and agile. Of course, there are exceptions
and you may very well need an entire paragraph to describe your application. The big mistake is
writing a huge tome. Most people using your application have worked with computers for a long
time, so a shorter description normally works fine.

As a minimum, your application description should include the application name so the user can
look for additional information online. The description should tell the user what the application
does and why you created it. These three elements can fit quite easily in a single sentence as you see
in the “Showing Usage Examples” section of this chapter.

Describing the Application Calling Syntax

Applications have a calling syntax — a protocol used to interact with the application. Unfortunately,
you won’t have access to any formatting when writing your application help screen. Developers have
come up with some methods to show certain elements over the years and you should use these methods
for your command line syntax. Consider the following command line:

MyApp <Filename> [-S] [-s] [-D [-U[:<Name>]]] [-X | -Y | -Z | <Delta>] [-?]

Believe it or not, all these strange looking symbols do have a meaning and you need to consider
them for your application. Any item that appears in square brackets ([]), such as [-S], is optional.
The user doesn’t need to provide it to use the application.

Anything that appears in angle brackets (<>), such as <Filename>, is a variable. The user replaces
this value with some other value. Normally, you provide a descriptive name for the variable. For
example, when you see <Filename>, you know that you need to provide the name of a file. In this
case, <Filename> isn’t optional — the user must provide it unless asking for help. It’s understood
that requesting help, normally -2 or /2, doesn’t require any other input.

Command line switches within other command line switches are dependent on that command line
switch. For example, you can use -D alone. However, if you want to use -U, you must also provide
-D. In this case, -U is dependent on -D. Notice that you can use -U alone or you can include a <Name>
variable with it. When you use the <nvame> variable, the command line switch sequence must appear
as -D -U:<Name>.

Sometimes a command line switch is mutually exclusive with other command line switches or even
variables. For example, the [-x | -Y | -Z | <Delta>] sequence says that you can provide -x or
-Y or -7 or <Delta>, but you can’t provide more than one of them.

Most Windows command line applications are case insensitive. However, there are notable excep-
tions to this rule. If you find that you must make your application case sensitive, be sure to use the
correct case for the command line syntax. For example, -5 isn’t the same as -s for this application
and the command line syntax shows that. You should also note that the application is case sensitive
in other areas of your help screen because some users won’t notice the difference in case.
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Some developers will simply use [Options] for the command line syntax if you
can use any of the command line switches at any time, or simply ignore them
completely. There isn’t anything wrong with this approach, especially when your
application defaults to showing the help screen when the user doesn’t provide any
command line switches. However, make absolutely certain that your application
truly doesn’t have a unique calling syntax before you use this approach.

Documenting the Command Line Switches

No matter how simple or complex the application, you need to document every command line
switch. Most application writers use anywhere from one to three sentences to document the com-
mand line switch unless it’s truly complex. The command line switch documentation should focus
on the purpose of the command line switch. Save any examples you want to provide for the usage
examples portion of the help screen.

You must document every command line switch or the user won’t know it exists. Placing alternative
command line switches together is a good idea because it reduces the complexity of the help screen.
The order in which you place the command line switches depends on the purpose and complexity of
your application. However, most developers use one of the following ordering techniques:

> Alphabetical: Useful for longer lists of command line switches because alphabetical order can
make it easier to find a particular command line switch in the list.

> Syntactical: Developers especially like to see the command line switches in syntactical order.
After viewing the syntax, the developer can find the associated command line switch descrip-
tion quickly.

> Order of potential usage: Placing the command line switches in order of popularity means
that the user doesn’t have to search the entire list to find a particular command line switch
description. This approach is less useful on long or complex lists because you really don’t
know how the user will work with the application.

> Order of required use: In some cases, an application requires that a user place the command
line switches in a particular order. For example, when creating a storyboard effect with a com-
mand line application, you want the user to know which command line switch to use first.

Some command line switch lists become quite long. In this case, you might want to group like com-
mand line switches together and place them in groups on the help screen. For example, you might
have a set of command line switches that affects input and another that affects output. You could
create two groups, one for each task, on your help screen to make finding a particular command line
switch easier.

Showing Usage Examples

Most users won’t really understand your command line application unless you provide some usage
examples. A usage example should show the command line and its result — if you do this, then you
get that as output. Precisely how you put the examples together depends on your application and its
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intended audience. An application designed for advanced users can probably get by with fewer examples,
while a complex application requires more examples. The usage examples should be non-trivial. You
should try to show common ways in which you expect the user to work with your application.

Putting Everything Together

Now that you have a basic understanding of the required help screen elements, it’s time to look at an
example. Listing 10-5 shows a typical usage () function. It displays help information to users who
need it, using simple print () statements.

‘) LISTING 10-5: Creating a help screen for your application

Availablefor ~ # Create a usage() function.
d\‘;\mtggn‘:" def usage():
print 'Welcome to the command line example.'
print 'This application shows basic command line argument reading.'
print '\nUsage:'
print '\tIPY CmdLine2.py [Options]'
print '\nOptions:'
print '\t-D: Places application in debug mode.'
print '\t-h or -? or --help: Displays this help message.'
print '\t-g:<Name> or --Greet:<Name>: Displays a simple greeting.'
print '\t-s or --Hello: Displays a simple hello message.'
print '\nExamples:'
print '\tIPY CmdLine2.py -s outputs Hello!'
print '\tIPY CmdLine2.py -g:John outputs Good to see you John'
print '\tYou can use either the - or / as command line switches.'
print '\tFor example, IPY CmdLine2.py /s outputs Hello!'

Notice the use of formatting in the code. The code places section titles at the left and an extra
space below the previous section. Section content is indented so it appears as part of the section.
Figure 10-5 shows the output from this code. Even though this help screen is quite simple, it pro-
vides everything needed for someone to use the example application to test command line switches.

Including Other Elements

Some command line application help screens become enormous and hard to use. In fact, some of
Microsoft’s own utilities have help that’s several layers deep. Just try drilling into the Net utility
sometime and you’ll discover just how cumbersome the help can become. Of course, you do want to
document everything for the user. As an alternative, some command line application developers will
provide an overview as part of the application, and then include a URL for detailed material online.
It’s not a perfect solution because you can’t always count on the user having an Internet connection,
but it does work most of the time.

You don’t have to stop with simple information redirection as part of your help. Some utilities include
a phone number (just in case the user really is lacking that Internet connection). E-mail addresses aren’t
unusual, and some developers get creative in providing other helpful tips. It’s also important to take
ownership of your application by including a company or developer name. If copyright is important,
then you should provide a copyright notice as well. The thing is to make it easy for someone to identify
your command line application without cluttering up the help screens too much.
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C:AWINDOWS\system32\cmd.exe

C:%B255 — Source CodesChapterd@>IPY CmdLined_py -7
-HET Uerzion Qutput

elcome to the command line example.
Thiz application shows bhasic command line argument reading.

Usage =
IFY CmdLined.py [Options]

Options:
—-D: Places application in debuy mode.
—h or —? or —help: Displays this help message.
—g:<Name> or ——Greet:<Name>: Displays a simple greeting.
—s or —Hello: Displays a simple hello message.

Examples:
IPY CmdLined.py —s outputs Hello?
IPY CmdLined.py —g:John outputs Good to see you John
You can use either the — or / as command line switches.
For example. IPY CmdLined.py 2z outputs Hello?

C:+B255 — Source Code~ChapterdiB>_

=

FIGURE 10-5: The application help screen is simple, but helpful.

To break the help screens up, you might want to include layered help. Typing Myapp /2 might display
an overview, while MyApp /MySwitch /? provides detailed information. Microsoft uses this approach
with several of its utilities. If you use layered help, make sure you mention it on the overview help
screen, or most users will think that the overview is all they get in the way of useful information.

Special settings require a section as well. For example, 1Py .EXE provides access to some application
features through environment variables. These environment variables appear in a separate section of
the help screen.

Applications that could damage application data or the system as a whole in some way require
warnings. Too few command line applications provide warnings, so command line applications have
gotten a reputation for being dangerous — only experts need apply. The fact is that many of these
applications would be quite easy to use with the proper warning information. However, don’t go
too far in protecting the user by providing messages that request the user confirm a particular task.
Using confirmations would reduce the ability of developers to use the command line applications for
batch processing and automation needs.

Given that your application might inadvertently damage something when the user misuses it, you might
also want to include fixes and workarounds as part of your help. Unfortunately, it’s the nature of com-
mand line utilities that the actions they perform are one-way — once done, you can’t undo them.

INTERACTING WITH THE ENVIRONMENT

The application environment consists of a number of elements. Of course, you need to consider
whether the application uses a character mode interface or a graphical interface. The platform on
which the application runs is also a consideration. Depending on the application’s purpose, you may
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need to consider background task management as part of the picture. Most developers understand that
these elements, and more, affect the operation of the application. However, some developers miss out
on a special environmental feature, the environment variable. Using environment variables makes it
possible to communicate settings to your application at a number of different levels in a way that com-
mand line switches can’t. In fact, you may not even realize it, but there are several different levels of
environment variables with which you can control an application, making the variables quite flexible.
The following sections describe environment variables and their use in IronPython.

Understanding Environment Variables

Environment variables are simply a kind of storage location managed by the operating system. When
you open a command prompt, you can see a list of environment variables by typing set and pressing
Enter. Figure 10-6 shows the environment variables on my system. The environment variables (or at
least their values) will differ on your machine, so you should take a look at them. If you want to see
the value of a particular environment variable, type Set variableName (such as Set USERNAME) and
press Enter. To remove an environment variable, simply type set variableName= (with no value)
and press Enter. (Never remove environment variables you didn’t create because some of your appli-
cations could, or more likely will, stop working.)

AWINDOWS \system32\cmd.exe

:%B255 — Source GodesChapteriBd>Set -
LLUSERSPROFILE=C:“Documents and Settings~All Users -
PPDATA=C:“Documents and Settings“John“Application Data

LIENINAME=Console

ommonProgramFiles=C:“Program Files“Common File=s

OMPUT ERNAME=MAIN

omSpec=C:sWINDOUS systen32«cmd.exe

P_NO_HOST_CHECK=NO

OMEDRIVE=C:

OMEPATH=Documents and Settings“John

IRONPYTHONPATH=C :~Python26~Lih

OGONSERUER=-*MAIN

UMBER_OF_PROCESSORS =1

E=Windows_NT

ath=C:s\UINDOWS system32 ; C:~WINDOWS ; CosUINDOWS“Systemd2 WUhen;C:“Program Files“Mi
rosoft S5QL Server~188~Tools“Binn“;C:“Program Files“Microsoft 5QL Server~180~DTS
Binn%;C:sProgram Files“Microsoft 5QL Server~18@8~Tools“Binn*U55hell~Common?~IDE
;CisProgram FilessMicrosoft Uiszual Studio ?.68~Common?~IDE“PrivatefAssemblies~;Gs™
ITNDOWS s ystend2sHindowsPowerShellswel _B;C:5Program FilessJavasjdkl.6.@_16%hin:C:
Program Files“IronPython 2.6

ATHEXT =_COM; .EXE; .BAT; .CMD; .UBS; _UBE; .JS; .JSE; .WSF; .WSH; .PSC1
ROCESSOR_ARCHITECTURE=x86

ROCESSOR_IDENTIFIER=x86 Family 15 Model 47 EStepping 8. AuthenticAMD
ROCESS0R_LEUEL=1%

ROCESSOR_REUISION=2f88

rogramFiles=C:“Program Files

ROMPT =5P5G

ESSIONNAME=Console

ystemDrive=C:

ystemRoot =C:\WINDOULS

EMP=C:~DOCUME™1 “~John“LOCALS ™1 ~Temp

MP=C:~DOCUME™1~John*LOCALS™~1~Tenp

SERDOMATIN=MAIN

SERHNAME=John

SERPROFILE=C:“Documentzs and Settings“John

S1AACOMNT O0LS =C :»Program Files“Microsoft Wisual Studio 18.0%Common7~Tools
S9ACOMNT00LE =C:“Program Files“Microsoft Uisuwal Studio ?.80%Common?~Tools*
indir=C:“\UINDOWS

:\B255 — Source Code\Chapteri®> |

FIGURE 10-6: Most computers have a wealth of environment variables.
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As you can see from Figure 10-6, environment variables appear as a name/value pair. An environment
variable with a specific name has a certain value. Some environment variables in this list are common
to all Windows machines. For example, the system wouldn’t be able to find applications without the
path environment variable. Environment variables such as COMPUTERNAME and USERNAME can prove
helpful for your applications. You can also discover facts such as the processor type and system drive
using environment variables.

It’s possible to create environment variables using a number of techniques. However, the method used

to create the environment variable determines its scope (personal or global), visibility (command prompt
only or command prompt and Windows application), and longevity (session or permanent). For exam-
ple, if you type set MyVar=Hello (notice that there are no quotes for the value) and press Enter, you cre-
ate a personal environment variable that lasts for the current session and is visible only in the command
prompt window. You can see any environment variable by typing Echo $VarName$ and pressing Enter.
Try it out with MyVvar. Type Echo $MyVar$ and press Enter to see the output shown in Figure 10-7.

e C:AWINDOWS\system32\cmd.exe

nA255 - Source CodesChapterlBlecho *Mylar: =
"Hello’

:%A255 — Sowurce Codex~ChapteriBl>

FIGURE 10-7: Use the Echo command to see environment variable content.

The most common way to set a permanent environ-
ment variable is to click Environment Variables on
the Advanced tab of the System Properties dialog box. Lises wirsahies for Johr
You see the Environment Variables dialog box shown | Verlabe
in Figure 10-8. This dialog box has two environment
variable settings areas. The upper area manages per-
sonal settings that affect just one person — the current
user. The lower area manages environment variables |t J[ @ || peee |
that affect everyone who uses the system.

Emvdronment Variables

ROMNPTTHONPA. .. CriPythen?Bh
s \Doumen s ared Sellirgs Vobriocal ..,
S \Documen s ared Sedlings Vobwilocal ..,

i

To create a new environment variable, simply click varuabie e -
New. You see the New User Variable (shown in ey 1 ——

Figure 10-9) or the New System Variable dialog box. . e

In both cases, you type an environment variable name Path C:WINDOWS ystem JL,CWINDOWS: ., 38
in the Variable Name field and an environment vari- [ mew J[ e |[ oo |
able value in the Variable Value field. Click OK and

you see the environment variable added to the appro- e ]

priate list. Editing an environment variable is just as
easy. Simply highlight the environment variable you
want to change in the list and click Edit. You’ll see a
dialog box similar to the one shown in Figure 10-9
where you can change the environment variable value.
To remove an environment variable, simply highlight
its entry in the list and click Delete.

FIGURE 10-8: Personal environment variables
affect just one person; system environment
variables affect everyone.
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Any changes you make to environment variables won’t show up until you close
and reopen any command prompt windows. Windows provides the current set
of environment variables to every command prompt window when it opens the
window, but it doesn’t perform updates.

The interesting thing about environment variables you set
using the Environment Variables dialog box is that they are
also available to Windows applications. You can read these
environment variables just as easily in a graphical applica-

tion as you can in a character mode application (as described ol o |
in the “Using the NET Method” section of the chapter).

Hew User Variable

FIGURE 10-9: Create an environment

You may find that you want to create environment vari- ‘ : )
variable by supplying a name/value pair.

ables for just the command prompt. Of course, you can
always use the set command approach described earlier in this section. However, most developers
will want something a little more automated. If you need to set command line—only environment
variables for the entire machine, then you need to modify the autoExec.NT file found in the
\WINDOWS\system32 folder of your system. Figure 10-10 shows a typical view of this file.

E' AUTOCXEC.NT - Notepad

Fle Edt Fgmat Yew Help
Becho off -

REM AUTOEXEC.BAT 15 not used to initialize the ms5-pos environment,
REM AUTOEXEC.NT 15 used to initialize the MS-D0S environment unless a
rEM different startup file is specified in an application’'s PIF.

REM Install cp ROM axtensdions
Th ¥5ystempoot®,systeml2imscdexnt. exe

REM Install nmetwork redirector (load before dosx.exe)
Ih XEystenRootihsystemd2hredir

REM Install DFMI support
Th XsystesRoOTE \Systemids dosx

REM Tha ‘II||1M'irI¥ line enables Sound Blaster 2.0 '.u;r41:|:r1 on NTWVDM,
REM The command for setting the BLASTER environment is as follows:

REM SET BLASTER=A220 I5 Dl P330

REM where:

REM A specifies the sound blaster's base 1/0 port

REM I specifies the interrupt request 1imne

REM [+] specifies the 8-bit DMA channel

REM L4 specifies the MmpPu-401 base IS0 port

REM T specifies the f%rpr aof sound blaster card

REM 1 - Sound Blaster 1.5

REM 2 Sound Blaster Pro I

REM 3 - sound Blaster 2.0

REM 4 - Spound Blaster PFro II

REM b sound Blaster 16/aWr 32,732/ 64

REM

REM Thie default walue 15 4220 IS 0l T3 and P330. If amy of the switches s
REM left unspecified, the default value will be used., (MOTE, sinceé all the
REM ports are virtualized, the information provided here does not have to
REM match the real hardwara -:nr'r'inq.% NTVDE supports Sound Blaster 2.0 oanly.
REM the T switch must be ser to 3, if specified.

SET BLASTER=A220 IS5 D1 PI30 T3

REM To disable the Sound blaster 2.0 Support on WTWVDM, specify an invalid
REM SE base I/0 port address. For example:
REM SET DLASTER=AQ oy

FIGURE 10-10: Some people forget that AutoExec.NT contains environment variables.
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Simply open the file using a text editor, such as Notepad (don’t use WordPad), and add a set command
to it. Every time someone opens a command prompt, Windows reads this file and uses the settings in it
to configure the command prompt window. Many people forget that the autoExec.NT file even exists,

but it’s a valuable way to add set commands in certain cases.

It’s also possible to set individualized command prompt environment variables for a specific
application. In this case, create a batch (.BAT) file using a text editor. Add set commands to it
for the application, and then add a line to start the application, such as 1Py Myapp.py. In short,
you can make environment variables appear whenever and wherever you want by simply using
the correct method to create them.

Using the Python Method

Python provides operating system—generic methods of reading and writing variables. As with
many things in IronPython, the Python techniques work great across platforms, but probably
won’t provide the greatest flexibility. The following sections describe the techniques you use to
read and set environment variables using the Python method.

Reading the Environment Variables Using Python

This example looks at a new Python module, os, which contains a number of interesting classes. In
this case, you use the environ class, which provides access to the environment variables and lets you
manipulate them in various ways, as shown in Listing 10-6.

‘) LISTING 10-6: Displaying the environment variables using the Python method

Availablefor ~ # Import the required Python modules.
download on :
Wrox.com ~ 1MPOTL OS

# Obtain the environment variable keys.
Variables = os.environ.keys ()

# Sort the keys in alphabetic order.
Variables.sort ()

# Display the keys and their associated values.
for Var in Variables:
print '%$30s %s' % (Var,os.environ[Var])

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing the required modules, as normal. It then places the list of environment
variable keys, the names, in variables using os.environ.keys (). In most cases, you want to view
the environment variables in sorted order because there are too many of them to simply peruse a list,
so the code sorts the list using variables.sort ().

At this point, the code is ready to display the list. It uses a simple for loop to perform the task.
Notice the use of formatting to make the output more readable. Remember that the values don’t
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appear in the variables list, so you must obtain them using os.environ[var]. Figure 10-11 shows

typical output from this example.

C:\Program Files\lronPython 2.6\ipy.exe

ALLUSEREPROFILE
AFPDATA

CLIENTNAME
COMMONFPROGRAMFI LES
COMPUTERNAME
COMSFEC

FP_HO_HOST_CHECK
HOMEDRIVE
HOMEFPATH
IRONPYTHONPATH
LOGONSERUER

03
PATH

Prez=z any key to continue...

COR_DEBUGGING_CONTROL_424242 1

NUMBER_OF_PROCESSORS 1

2~When;C:\Program Files“Microsoft S5QL Server:188~Tools“Binn>;C:-“Program Files“Mi
crosoft SQL Server~188-DIS“Binn-;C:“Program Files“Microsoft 5QL Server~188-~Tools
~Binn*U55hell\Common?~IDE~;:C:\Program Files“Microsoft Uisual Studio 7.68~Common'/~
IDEMPrivatefAssemblies™;C:A\WINDOUS systemI2sWindowsPowerShell wl . B;C: \Program Fil
esJavarjdki.6.8_16%bin;C:“Program Files“IronFython 2.6

PATHERT .COM;_.ERE; .BAT:.CMD; _VBS; .VBE;.JS;.JSE; .WSF; .WSH;
.P5C1
PFROCESSOR_ARCHITECTURE xB6
PROGCESSOR_IDENTIFIER x86 Family 15 Model 47 Stepping B, AuthenticAMD
PROCESSOR_LEVEL 15
PROCESSOR_REVISION 2f80
PROGRAMFILES C:“Program Files
SESSIONNAME Conszole
SYSTEMDRIVE C:
SYSTEMROOT C:~WINDOLS
TEMP C:“DOCUME™“1>~John“LOCALS™1~Temp
TERM dumhb
THMP C:~DOCUME™1~John~LOCALS ™1~ Tenp
USERDOMAIN MAIN
USERMAME John
USERPROFILE C:“Documents and Settings“John
UISUALSTUDIODIR C:“Documents and Settings“John:My Documents™Uisua
1 Studio 18
US1AACOMNTO0LS C:“Program FilessMicrosoft Uiszuwal Studio 18_.8~Com
mon?Tools™
USFACOMNTO0LS C:sProgram Files“Microsoft Wisuwal Studio 9.8~Comm
on7+Tools™
WINDIR C:“\WINDOWS

C:=\Documents and Settings~All Users -
C:=\Documents and Settings“John“Application Data
Console

C:xProgram Files>Common Files

MAIN

CisUWINDOWS~system32scmd .exe

HO

G:

“Documents and Settingsz>John
C:xPython26~Lib

““MAIN

Windows _NT
CasUWINDOWSssystemd2 5 CosWINDOWS ; C=~WINDOWS S ystemd

=

FIGURE 10-11: The environment variables are displayed in alphabetical order.

Setting the Environment Variables Using Python

Python makes it relatively easy to set environment variables. However, the environment variables

you create using IronPython affect only the current command prompt session and the current user.
Consequently, if you start another application in the current session (see the section “Starting Other
Command Line Applications” later in the chapter for details), it can see the environment variable,
but if you start an application in a different session or start a graphical application, the environment

variable isn’t defined. In addition, changes you make to existing environment variables affect only
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the current session. Nothing is permanent. Listing 10-7 shows how to modify environment variables
using the Python method.

\) LISTING 10-7: Setting an environment variable using the Python method

Availablefor ~ # Import the required Python modules.

download on :
Wrox.com import os

# Create a new environment variable.
os.environ.__setitem__ ('MyVar', 'Hello')

# Display its value on screen.
print 'MyVar =', os.environ['MyVar']

# Change the environment variable and show the results.
os.environ.__setitem__ ('MyVar', 'Goodbye')
print 'MyVar =', os.environ['MyVar']

# Delete the variable, and then try to show it.
try:

os.environ._ delitem__ ('MyVar')

print 'MyVar =', os.environ['MyVar']
except KeyError as (KeyName) :

print 'Can\'t display', KeyName

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

Setting and changing an environment variable use the same method, os.environ.__setitem__ ().
In both cases, you supply a name/value pair (Myvar/Hello). When you want to see the value of the
environment variable, you request the value by supplying the name, such as os.environ[ 'MyVar']
for this example.

Deleting an environment variable requires use of os.environ.__delitem__ (). In this case, you
supply only the name of the environment variable you want to remove.

If you try to display an environment variable that doesn’t exist, the interpreter raises a KeyError
exception. The example shows the result of trying to print Myvar after you remove it using
os.environ.__delitem (). Figure 10-12 shows the output from this example.

ogram Files\lronPython 2.6%ipy.exe

yllar = Hello i
yllar = Goodhye
yllar = Can’t display MYUAR

ress any key to continue...

FIGURE 10-12: IronPython makes it easy to set, modify, and delete environment variables for the
current session.
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Using the .NET Method

Working with environment variables using the .NET method isn’t nearly as easy as working
with them using the Python method. Then again, you can make permanent environment variable
changes using .NET. In fact, .NET provides support for three levels of environment variables.

> Process: Affects only the current process and any processes that the current process starts
> User: Affects only the current user

> Machine: Affects all users of the host system

An important difference between the Python and .NET methods is that any change you make using
the .NET method affects both command line and graphical applications. You have significant control
over precisely how and where an environment variable change appears because you specify precisely
what level the environment variable should affect. The following sections provide more information
on reading and setting environment variables using the .NET method.

Reading the Environment Variables Using .NET

As previously mentioned, the .NET method is more flexible than the Python method, but also
requires a little extra work on your part. Some of the extra work comes in the form of flexibility.
The .NET method provides several ways to obtain environment variable data.

> Use one of the Environment class properties to obtain a standard environment variable
value. You can find a list of these properties at http://msdn.microsoft.com/library/
system.environment_properties.aspx.

> Check a specific environment variable using GetEnvironmentvariable ().

> Obtain all the environment variables for a particular level using GetEnvironmentvariables ()
with an EnvironmentVariableTarget enumeration value.

> Obtain all the environment variables regardless of level using GetEnvironmentvariables ().

It’s important to note that these techniques let you answer questions such as whether a particular envi-
ronment variable is a standard or custom setting. You can also determine whether the environment
variable affects the process, user, or machine as a whole. In short, you obtain more information using
the .NET method, but at the cost of additional complexity. Listing 10-8 shows how to read environ-
ment variables using each of the NET methods.

‘) LISTING 10-8: Displaying the environment variables using the .NET method

Available for # Obtain access to Environment class properties.

dmg;‘?ggnﬁn from System import Environment

# Obtain all of the Environment class methods.
from System.Environment import *
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# Import the EnvironmentVariableTarget enumeration.
from System import EnvironmentVariableTarget

# Display specific, standard environment variables.
print 'Standard Environment Variables:'

print '\tCurrent Directory:', Environment.CurrentDirectory
print '\tOS Version:', Environment.OSVersion
print '\tUser Name:', Environment.UserName

# Display any single environment variable.

print '\nSpecific Environment Variables:'

print '\tIronPython Path:', GetEnvironmentVariable('IronPythonPath')
print '\tSession Name:', GetEnvironmentVariable ('SessionName')

# Display a particular kind of environment variable.
print '\nUser Level Environment Variables:'
for Var in GetEnvironmentVariables (EnvironmentVariableTarget.User) :

Q

print '\t%s: %s' % (Var.Key, Var.Value)

# Display all of the environment variables in alphabetical order.
print '\nAll of the environment variables.'

# Create a list to hold the variable names.
Keys = GetEnvironmentVariables () .Keys
Variables = []
for Item in Keys:

Variables.Add (Item)

# Sort the resulting list.
Variables.sort ()

# Display the result.
for Var in Variables:
print '\t%s: %s' % (Var, GetEnvironmentVariable (Var))

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing some .NET assemblies. Notice that the example reduces clutter by
importing only what the code actually needs.

As mentioned earlier, you can obtain standard environment variable values by using the correct
property value from the System.Environment class. In this case, the code retrieves the current
directory, operating system version, and the user name, as shown in Figure 10-13.

The next code segment in Listing 10-8 shows how to obtain a single environment variable. All you
need is the GetEnvironmentvariable () with a variable name, such as, TronPythonPath.

If you want to work with the environment variables found at a particular level, you use
GetEnvironmentVariables () with an EnvironmentvVariableTarget enumeration value, as
shown in the next code segment in Listing 10-8. Unless you create a custom environment variable,
you won’t see any output at the EnvironmentvVariableTarget.Process level.
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You might remember from Listing 10-6 the ease of sorting the environment variables when
using the Python method. Sorting the environment variables when using the .NET method isn’t
nearly as easy because the .NET method relies on a System.Collections.Hashtable object
for the output of the GetEnvironmentvariables () method call. The easiest method to sort
the environment variables is to obtain a list of the keys using GetEnvironmentvariables ()

.Keys, the Keys object; place them in a list object, Variables; and then sort as normal using
Variables.sort ().

C:\Program Files\IronPython 2.6\ipy.exe

tandard Environment Uariables:
Current Directory: C:\B255 - Source CodesChapterl®
05 Uersion: Microsoft Windows NT 5.1.2608 Service Pack 3
User Mame: John

Specific Environment Uariabhles:
IronPython Path: G:sPython265\Lih
Session Name: Console

Uzser Level Environment Uariables:

TEMF: C:>Documents and Settings>John“Local Settingz~Temp
THP: C:»Documents and SettingssJohn“Local Settings“Tenp
IRONPYTHONPATH: C:“Python26~Lih

All of the environment variahles.

ALLUSERSPROFILE: C:“Documents and Settings“All Users
APPDATA: C:“\Documents and Settings“John“Application Data
CLIENTHAME: Console

COMPUTERMAME: MAIN

Com8pec: C:“\WINDOWS“systemIZrcmd.exe

CommonProgramFiles: C:sProgram Files“Common Files
Cor_Debugging_Control_424242: 1

FP_NO_HOST_CHEGK: HNO

HOMEDRIUE: C:

HOMEPATH: “Documents and fettings“~John L‘

FIGURE 10-13: The .NET method provides multiple ways to obtain environment variables.

Now that the code has a sorted list, it uses a for loop to enumerate each environment variable using
GetEnvironmentVariable (). Figure 10-13 does show the entire list, but when you try the example,
you’ll see that the list is indeed sorted. There are definitely times where .NET objects will cause
problems for your IronPython application and this is one of them.

Setting the Environment Variables Using .NET

The .NET method provides some additional setting capabilities when compared to the Python
method. For one thing, you can make the environment variable settings permanent. The reason for
this difference is that the .NET method lets you write the settings directly to the registry. You won’t
manipulate the registry directly, but the writing does take place in the background, just as it would
if you used the Environment Variables dialog box.

You do have some limitations. For example, you can’t change an Environment class property
value. This restriction makes sense because you don’t want to change an environment variable

that a number of applications might need. Listing 10-9 shows how to set environment variables
as needed.
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‘) LISTING 10-9: Setting an environment variable using the .NET method

Availablefor ~ # Obtain access to Environment class properties.
dmg;‘?ggngn from System import Environment
# Obtain all of the Environment class methods.
from System.Environment import *

# Import the EnvironmentVariableTarget enumeration.
from System import EnvironmentVariableTarget

# Create a temporary process environment variable.
SetEnvironmentVariable('MyVar', 'Hello')

print 'MyVar =', GetEnvironmentVariable('MyVar')

# Create a permanent user environment variable.

SetEnvironmentVariable('Var2', 'Goodbye', EnvironmentVariableTarget.User)
print 'Var2 =', GetEnvironmentVariable('Var2')
print 'Var2 =', GetEnvironmentVariable('Var2', EnvironmentVariableTarget.User)

raw_input ('\nOpen the Environment Variables dialog box...')

# Delete the temporary and permanent variables.

print '\nDeleting the variables...'

SetEnvironmentVariable ('MyVar', None)

SetEnvironmentVariable('Var2', None, EnvironmentVariableTarget.User)

print 'MyVar =', GetEnvironmentVariable('MyVar')

print 'Var2 =', GetEnvironmentVariable('Var2',6 EnvironmentVariableTarget.User)

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The example begins with the usual assembly imports. It then creates a new environment variable

using the SetEnvironmentVariable () method. If you call setEnvironmentvariable () without
specifying a particular level, then the INET Framework creates a temporary process environment
variable that only lasts for the current session.

The next step creates a permanent user environment variable. In this case, you must supply an
EnvironmentVariableTarget enumeration value as the third argument. This portion of the example
also demonstrates something interesting. If you create a new permanent environment variable in

a process, the NET Framework won’t update that process (or any other process for that matter).
Consequently, the first call to GetEnvironmentvariable () fails, as shown in Figure 10-14.

To see the environment variable, you must either restart the process or you must call
GetEnvironmentVariable () with an EnvironmentvariableTarget enumeration value. As a result,
the second call succeeds. At this point, the example pauses so you can open the Environment Variables
dialog box and see for yourself that the environment variable actually does exist as a permanent value.

Deleting an environment variable is as simple as setting it to None using the
SetEnvironmentVariable () method. However, you need to delete permanent environment variables
by including the EnvironmentvariableTarget enumeration value, or the NET Framework won’t
delete it. Unlike the Python method, you won’t get an error when checking for environment variables
that don’t exist using the .NET method. Instead, you’ll get a value of None, as shown in Figure 10-14.
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pen the Environment Uariabhles dialog box...

eleting the variabhles...
ylar = Mone
ar2 = None

ress any key to continue... _I
-

FIGURE 10-14: You can create permanent environment variables using the .NET method.

Environment Variable Considerations

Some developers don’t think too hard about how the changes they make to the environment will
affect other applications. One application, which will remain nameless, actually changed the path
environment variable and caused other applications to stop working. Users won’t tolerate such
behavior because it impedes their ability to perform useful work. In addition, companies lose a lot
of money when administrators have to devote time to fixing such problems.

The standard rules for using environment variables is that you should only read environment
variables created by others. You may find a situation where you need to change a non-standard
environment variable, but proceed with extreme caution. It’s never allowed to change a standard
environment variable, such as USERNAME, created by the operating system because doing so can
cause a host of problems.

If you want to have an environment variable you can change, create a custom environment variable
specifically for your application. Even if you have to copy the value of another environment variable
into this custom environment variable, you can be sure you won’t cause problems for other applica-
tions if you always use custom environment variables for your application.

STARTING OTHER COMMAND LINE APPLICATIONS

You can start other applications using IronPython. In fact, Python provides a number of tech-
niques for performing this task. If you’ve worked with a .NET language for a while, you know
that the .NET Framework also provides several methods of starting applications. However, most
developers want to do something simple with the applications they start as subprocesses. For
example, you might want to get the operating system to perform a task that IronPython won’t
perform for you directly.

IronPython sports a plethora of methods to execute external applications. However, the simplest
of these methods is os.popen (). Using this method, you can quickly open an external application,
obtain any output it provides, and work with that output in your application. These three steps are
all that many developers need. Listing 10-10 shows how to use os.popen () to execute an external
application.
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‘) LISTING 10-10: Starting applications directly in IronPython

Availablefor ~ # Import the required module.

download on .
Wrox.com 1mport os

# Open a copy of Notepad.
os.popen ('Notepad C:/Test.TXT')

# Use the Dir command to get a directory listing and display it.
Listing = os.popen('Dir C:\\ /0G /ON')
for File in Listing.readlines():

print File,

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

This example begins by opening a copy of Notepad with c: /Test.TxT. Notice that the command
uses a slash, not a backslash. In many cases, you can use a standard slash to avoid having to use a
double backslash (\\) in your command. When this command executes, you see a copy of Notepad
open with the file loaded. Of course, you need to create C: /Test . TXT before you execute the example
to actually see the file loaded into Notepad.

In some cases, you need to read the output from a command after it executes. For example, you
might want to obtain a directory listing using particular command line switches. The second part

of the example shows how to perform this task. When the pir command returns, Listing 10-10 has
a directory listing in it similar to the one shown in Figure 10-15. In this case, you must provide the
double backslash because, for some reason, Dir won’t work with the / when called from IronPython.

Files\lronPython 2.6%ipy.exe

Uolume in drive C is Windows XFP
Uolume Serial Number is 4BB3—46F6

Directory of G:iw

1-21-2809 B7:52 AM <DIR> #1153
1,21-28009 B7:52 AM <DIR> #1774
62620009 12:42 PM <DIR> A184
5-23-28009 0Q3:80 PM <DIR> A188
1-22-20009 0@7:81 PM <DIR> A195
1-21-2889 @7:53 AM <DIR> B217
1-21-26889 @%9:53 AM <DIR> 247
1-17-26889 B6:85 PM <DIR> B248
7-15-26889 18:58 AM <DIR> a249
3-03-26089 B4:28 PM <DIR> Aa252
1-84-2009 @A5:34 PM <DIR> A253 Source Code

1-16,2009 @A7:14 PM <DIR> A255 Source Code

8,112,209 B6:49 AM <DIR> 256 — Source Code

7-26,2006 BB:38 AM <DIR> BIEBLEU

1-.21,2089 B@%:53 AM <DIR> Countdown

1-20-2009 @A5:85 PM <DIR> Documents and Settings

1-23,2009 B6:18 PM <DIR> Email

1-,21-28009 @7:55 AM <DIR> Excel Data

1-24-2809 0B3:41 PM <DIR> Games

1,21-28009 @7:56 AM <DIR> GrabAPicture ;i

Source Code
Source Code
Source Code
Source Code
Source Code
Source Code
Source Code
Source Code
Source Code
Source Code

FIGURE 10-15: Use the results of executing a command to display results in IronPython.

www.it-ebooks.info


http://www.it-ebooks.info/

220 | CHAPTER10 USING IRONPYTHON FOR ADMINISTRATION TASKS

@ If you really need high-powered application management when working with
IronPython, then you want to use the subprocess module, which contains a
single method, Popen (). This approach is for those few who really need extreme
control over the applications they execute. You can read about this module at
http://docs.python.org/library/subprocess.html. The os module also has
a number of popen () versions, ranging from popen () to popens (). Generally, if
popen () won’t meet your needs, it’s probably a good idea to use the subprocess
.Popen () method because it provides better support for advanced functionality.

PROVIDING STATUS INFORMATION

Your administrative application often performs tasks without much user interaction, which means that
the user might not even be aware of errors that occur. Consequently, you need to provide some means
of reporting status information. The following sections provide a quick overview of some techniques
you can use to report status information to the user.

Reporting Directly to the User

The time honored method of reporting status information to the user is to display it directly onscreen.
In fact, most of the applications in this book use this approach. If you know that the user will be watch-
ing the display or at least checking it from time-to-time, it’s probably a good idea to provide direct
information. Make sure you provide all the details, including error numbers and strings as appropriate.
Depending on the skill of the user, you’ll want to provide messages that are both friendly and easy to
understand. Otherwise, less-skilled users are apt to do something rash because they don’t understand
what the message is telling them.

If you know that less skilled users will rely on your application, you should provide a second-
ary method of reporting status information such as an event log. Log files are also helpful, but
can prove troublesome for the administrator to access from a remote location. The Microsoft
Management Console (MMC) provides easy methods for administrators to gain access to remote
event logs as necessary.

You can probably provide a remote paging system or similar contact techniques for the administra-

tor as well. However, such methods are somewhat complex and not directly supported by IronPython
through the Python libraries. The implementation of these techniques is outside the scope of this book.
However, you’ll probably want to use a .NET Framework methodology, such as the one described at
http://code.msdn.microsoft.com/sendemail, to perform this task.

Creating Log Files

At one time, administrators relied on text log files to store information from applications. However,
most applications today output complex information that’s hard to read within a text file. If you plan
to create log files for your application, you probably want to store them in XML format to make them
easy to ready and easy to import into a database. Chapter 13 describes how to work with XML files.
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Using the Event Log

Many applications rely on the event log as a means to output data to the administrator. Of all of the
methods that Microsoft has created for outputting error and status information, the event log has
been around the longest and is the most successful. Fortunately, for the IronPython developer, using
the event log is extremely easy and it’s the method that you should use most often. Listing 10-11
shows just how easy it is to write an event log entry.

\) LISTING 10-11: Writing an event log entry

Availablefor ~ # Import the required assemblies.

d&ﬂgkgg£n from System.Diagnostics import EventLog, EventLogEntryType

# Create the event log entry.
ThisEntry = EventLog('Application', 'Main', 'SampleApp')

# Write data to the entry.
ThisEntry.WriteEntry('This is a test!', EventLogEntryType.Information)

# Pause after the debug session.
raw_input ('Event log entry written...')

The EventLog () constructor accepts a number of different inputs. The form shown in the example
defines the log name, machine name, and the application name. In most cases, this is all the infor-
mation you need to start writing event log entries.

After you create ThisEntry, you can use it to begin writing event log entries as needed using the
WriteEntry () method. The writeEntry () is overloaded to accept a number of information for-
mats — the example shows what you’ll commonly use for simple entries. You can see other forms
of the WriteEntry () method at http://msdn.microsoft.com/library/system.diagnostics
.eventlog.writeentry.aspx.

In this case, the writeEntry () provides a message and defines the kind of event log entry to create.
You can also create warning, error, success audit, and failure audit messages. Figure 10-16 shows
the results of running this example.

B Event Viewer

File Action \iew Help

e~ A@EEFHR @@
(B Event vewer Cocl)
il Application

Security Type Date Time Source Category | Event | User Cnm_puhar
System @I.nformaﬁon 11222009 1:46:09PM  SampleApp  None 1] NfA MAIN
Internet Explorer

Microsoft Office Diagnostics
Microsoft Office Sessions
Windows PowerShell

FIGURE 10-16: The example outputs data to the event log.
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USING IRONPYTHON CONSTRUCTIVELY

This chapter has provided you with the basic information required to write a good command line
application that an administrator (or anyone else for that matter) can use to work at the command
line. The basic idea you should take away from this chapter is that while command line applications
are normally more difficult to work with, they’re also much more flexible, faster, and more adaptable
to automation than graphical applications are. In short, you won’t write command line applications
for the novice user — you write them for an experienced user who is normally a developer, adminis-
trator, or someone else who needs to perform low-level tasks.

It’s amazing to think that some developers don’t even have a strong grasp of the command line any
longer. If you haven’t done so already, take some time to discover the command line. Work with
some applications that look interesting. You can find a basic reference of command line utilities at
http://www.microsoft.com/resources/documentation/windows/xp/all/proddocs/en-us/
ntcmds . mspx, but Microsoft and other vendors provide a wealth of other utilities for you to use. My
book, Administering Windows Server 2008 Server Core (Sybex, 2008), provides a complete com-
mand line reference and documents a few of those undocumented utilities as well. Check out the
help for each of the utilities (normally you use the /? command line switch) to discover differences
in command line utility design that you can use when creating your own applications.

If you’re really interested in the command line, consider getting a book on command utilities. The
help provided with command line applications, especially utilities and commands, is notoriously
poor. Besides discovering an entirely different side of Windows, these utilities help you discover
what works, and what doesn’t, when creating utilities of your own. Book authors often make you
aware of utility and command problems that you want to fix in your own applications.

Chapter 11 helps you discover the ASP.NET application in IronPython. You might be amazed
at how simple ASP.NET application development can be in IronPython. In fact, you’ll learn that
IronPython has certain advantages when compared to other languages.
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Developing ASP.NET
Applications

WHAT'’S IN THIS CHAPTER?

Discovering and overcoming Web Application compatibility issues
Downloading and installing ASP.NET dynamic language support

Developing a simple Web site

Y Y VY

Using IronPython to add content to a basic Web site

Chapter 8 introduces the idea of building Windows Forms applications using IronPython. In
that chapter, you discovered you can create a Windows Forms application of any complexity
using [ronPython as long as you understand what the Visual Studio IDE is doing in the back-
ground for you. It shouldn’t be too surprising, then, that you can also build Webforms applica-
tions using ASP.NET. Again, you need to consider what is happening in the background when
you create a Webform using another language such as C# or Visual Basic.NET.

Unlike Windows Forms applications, a Webforms application relies on a server such as Internet
Information Server (IIS) to execute. Using IIS adds another layer of complexity to the application
development process. Unfortunately, Microsoft didn’t have IronPython in mind when it built IIS,
so there are some compatibility issues to consider when using IronPython to build Web applica-
tions. Some of these problems you can overcome by installing dynamic language support (the
process is discussed later in this chapter), but other issues will remain a problem and you need to
know how to overcome them.

One of the best kept secrets of the NET Framework is that it provides a miniature Web server
you can use for testing purposes. In fact, Visual Studio calls on this Web server every time you
test your Webforms applications. Fortunately, you can access this Web server from the command
line and use it to work with your IronPython Web applications as well. This chapter demonstrates
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how to use the WebDev.WebServer utility to test your application quickly, even if you don’t have IIS
installed on your machine. Using WebDev.WebServer isn’t only a real time saver, but it makes your sys-
tem considerably more secure as well, so it’s a good idea to work with this utility whenever you can.

CONSIDERING IRONPYTHON WEB APPLICATION COMPATIBILITY

IronPython (and Python for that matter) have huge potential for making Web sites signifi-
cantly easier to build and manage. In fact, there are a lot of options for using Python (and
IronPython) to perform Web development tasks that you can see at http://wiki.python.org/
moin/WebProgramming and http://www.fredshack.com/docs/pythonweb.html. The prob-
lem with IronPython is that it can’t use the C/C++ libraries used by Python, which means that
some of these solutions won’t work. For example, it’s unlikely that you could use IronPython in
a Common Gateway Interface (CGI) application because CGI relies on modules written in C/
C++. Consequently, the first rule for Web development with IronPython is to make sure that
IronPython can actually interact with the desired modules.

Unfortunately, IronPython isn’t integrated into Visual Studio. Because Visual Studio relies on some level
of integration to provide full Web development support, you’ll almost certainly find that some projects
are out of reach. It’s not that you can’t create them using IronPython; it’s that the process would be

s0 horribly time consuming and error prone that using another language would be a better idea. You

do have full NET capability when working with IronPython, as demonstrated by the example in this
chapter. All you really need is to add Dynamic Language Runtime (DLR) support to the picture and
things will work out just fine.

The picture isn’t all gloom. IronPython actually proves to be a good development language for
some tasks. As you progress through this chapter, you’ll find that IronPython actually makes code
behind tasks exceptionally easy. It’s conceivable that you can build and test simple Web projects
using IronPython considerably faster than using another language such as C# or Visual Basic.NET.

It’s important to remember that you don’t have to work with IronPython alone. Your Web appli-
cation can include other technologies, such as Silverlight. You can also rely on other languages,
such as C# or Visual Basic.NET, to fill in the gaps in IronPython coverage. Having another lan-
guage at your disposal is all about flexibility, and IronPython is a great add-on language for any
Web application project.

OBTAINING ASP.NET DYNAMIC LANGUAGE SUPPORT

Microsoft built ASP.NET with extensibility in mind, but the native support tends to focus more on
static languages such as Visual Basic.NET and C#, rather than dynamic languages such as IronPython.
The Dynamic Language Runtime (DLR) is an add-on for ASP.NET that makes it possible to use lan-
guages, such as IronPython, that make typing decisions at run time, rather than compile time. You
must download and install this support before you can use IronPython to create a Web application.
The following sections describe DLR in more detail.
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DLR Limitations

The DLR is currently a work in progress. The overall feel is of an alpha product that shows promise,
but still has more than a few warts. In addition, the product currently lacks these features (in order
of their importance to you as a developer):

>

IntelliSense: Most developers depend on IntelliSense to provide clues as to what works and
what doesn’t — in essence, what to write next. Without IntelliSense support, most developers
find themselves peaking at the documentation and spending hours being frustrated with the
development environment. Because a default relies so heavily on IntelliSense during the entire
development process, its lack is keenly felt. Let’s hope that Microsoft will choose to add this
feature sooner rather than later.

Limited designer support: If you worked through the examples in Chapter 8, you probably
have a good idea of why designer support is so important. Sure, you can create a perfectly
usable interface without a designer, but doing so becomes time consuming and many devel-
opers give up before they get their user interface completely right. The better the designer
support, the faster you can work.

Project templates: The lack of templates isn’t anything new. You’ve created examples
throughout this book without them, so not having them now isn’t that big a deal. However,
it will be nice to have the convenience of project templates when Microsoft creates them.

ASP.NET Model-View-Controller (MVC) pattern: MVC is a development pattern that
Microsoft is pushing very hard because it provides better control over the development pro-
cess. You can learn more about ASP.NET MVC at http://www.asp.net/mvc/. Microsoft
eventually plans to add MVC to DLR by extending MVC for IronRuby (see http://
github.com/jschementi/ironrubymve for additional details).

Language Services Support: A new language feature that Microsoft plans to provide some-
time in the future. Details about this feature are unavailable as of this writing, but it’s likely
that Language Services Support will somehow make DLR more flexible and able to support a
myriad of languages.

If you read the information at http: / /www.asp.net/DynamicLanguages/
carefully, you notice that it contains a wealth of caveats. The DLR is essen-
tially an alpha version of a product that may not even appear as part of ASP
.NET. Consequently, you need to use DLR to see what’s possible, rather than
as a production tool for needs you have today. Anything you create using DLR
today is likely to require updates and changes tomorrow (assuming you can
use DLR at all). The lack of solid DLR commitment by Microsoft is one rea-
son this chapter provides an overview of ASP.NET application development,
rather than in-depth information.
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Getting DLR

Before you can use DLR, you must download and install it. The files you need for the installation
appear at http://aspnet.codeplex.com/Release/ProjectReleases.aspx?Releaseld=17613.
Download both the documentation and binaries files so that you have a complete setup. The docu-
mentation file is very small, so you might not think you even received the download at first.

The files are simple ZIP files, so you can extract them to your root directory. The examples in this
chapter use a source folder of c: \ironpython-2.6-betal-aspnet-200905 for the DLR-specific
examples. You need to change the path in the examples to match the location you used to extract
the files on your machine.

The ironpython-2.6-betal-aspnet-200905.zIP file contains two folders: bin and examples.

The bin folder contains a complete set of IronPython files, including the files required to make an
IronPython script work as an ASP.NET application (you can read more about these files in the section
“Creating a Web Site” later in this chapter). The examples folder contains two examples that you
work with in the next section, “Using the Sample Applications.”

Using the Sample Applications

The \ironpython-2.6-betal-aspnet-200905\examples\ folder contains two example applica-

tions. You should run at least one of these examples to ensure you have a good installation (simple
as it is, sometimes there’s a configuration on your machine that prevents the examples from work-
ing as intended). To start as simply as possible, use the following steps to run the basic Hello Web

forms example:

1.  Open a command prompt. It doesn’t have to be a V$2010 command prompt — any com-
mand prompt will do. If you’re using Vista or above, make sure you open the command
prompt with administrator rights by right-clicking the Command Prompt icon in the Start
menu and choosing Run As Administrator from the context menu.

2. Type CD \WINDOWS\Microsoft.NET\Framework\v2.0.50727 and press Enter to change
directories to the .NET Framework 2.0 folder on your system. If you don’t have the .NET
Framework 2.0 installed on your system, then type CD \Program Files\Common Files\
Microsoft Shared\DevServer\10.0\ and press Enter to gain access to the ASP.NET
Development Server folder on your system.

3. Type WebDev.WebServer /port:85 /path:C:\ironpython-2.6-betal-aspnet-200905\
examples\hello-webforms and press Enter (change your path information if you need
to do so0). You may need to type WebDev.WebServer20 if you’re using an alternate folder
location. This action will start the ASP.NET Development Server on port 85. You’ll see an
ASP.NET Development Server icon appear in the Notification Area. (Don’t worry about the
details of the ASP.NET Development Server for now — they appear in the section “Starting
the Visual Studio Built-In Web Server” later in this chapter.)

4. Right-click the ASP.NET Development Server icon and choose Open in Web Browser from
the context menu. Your Web browser should open up and you should see a simple Web page
like the one shown in Figure 11-1.
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FIGURE 11-1: This simple Web page relies on IronPython for support.

5.  Test the Web page to see if it works. Type your name in the Enter Your Name field and
click Submit. You should see your name appear in place of the Your Name Here label
shown in Figure 11-1. It’s a really simple example, but it will tell you whether you‘re get-
ting the right results.

6. Right-click the ASP.NET Development Server icon and choose Stop from the context menu.
The server is no longer available.

The DLR package includes a second example. To use it, simply type WebDev.WebServer /port:85 /
path:C:\ironpython-2.6-betal-aspnet-200905\examples\album-handler and press Enter at
the command prompt (again, make sure you use a path that matches your machine setup). This
example is a little more complicated. When you initially display the browser, you see a list of file-
names, which isn’t particularly helpful. Click the al1bum-ipy.aspx entry and wait a few seconds.

Eventually, you’ll see the Test icon shown in Figure 11-2.
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FIGURE 11-2: The second example is a little more interesting — at least it has graphics.

Click the Test icon and you’ll see more graphics. You can click the La Flore icon to see some flowers,

or click one of the scenic images, as shown in Figure 11-3. Spend a bit of time with this application and
you’ll find that it really is pretty interesting. Now, consider that this application is written in IronPython.
Even though DLR isn’t a fully supported technology yet, it does have some amazing capabilities.
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FIGURE 11-3: Drill down into the second example and you start to see some complexity.

CREATING A WEB SITE

You might think that creating an IronPython Web site is going to be complex at first — especially
with a lack of IDE support. However, an IronPython Web site doesn’t really contain many parts that
you have to worry about. A basic Web site starts with the root folder, which contains three items:

> An Active Server Page Framework (.AsPx) file containing the user interface
> The code behind file for the .aspx file containing IronPython code
> The web.conNFIG file that contains all of the required configuration entries (such as the loca-

tion of the special binaries used to interpret the IronPython script)

In addition to these files, you need a bin folder that contains the executables for working with
IronPython. These files won’t vary between projects, so you may as well copy the bin folder
whenever you create a new project. The following list is the files found in the bin folder.

>  IronPython.DLL

> IronPython.Modules.DLL
> Microsoft.Dynamic.DLL
>

Microsoft.Scripting.Core.DLL
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> Microsoft.Scripting.DLL
> Microsoft.Scripting.ExtensionAttribute.DLL

> Microsoft.Web.Scripting.DLL

It’s important to remember that IronPython is scripted. As a consequence, much of the compiled
language baggage that you might have had to consider in the past isn’t an issue when working with
IronPython. Don’t let the seeming simplicity of the Web site fool you, however; IronPython is just as
capable as any other language.

BUILDING A BASIC ASP.NET SITE USING IRONPYTHON

You’ve seen someone else’s examples for working with IronPython on a Web site. Now it’s time to
create an IronPython Web site of your own. The example in this section isn’t meant to do anything
too impressive. This section focuses on a process you can use to build ASP.NET applications of your
own instead. The following sections describe every step you need to take to create any ASP.NET
application using IronPython.

Creating the Project

Neither Visual Studio nor DLR provides a project template for you to use. In addition, you have
more work to do when creating an ASP.NET application, so creating a project isn’t quite as easy as
it should be. The DLR instructions suggest copying the hello-webforms folder to another location
and using it as a starting point, which will work but will prove cumbersome. The following steps
create a different kind of setup, one that will prove better in the long run, but require more work on
your part now.

1.  Create a folder for your application. The example uses Calculator, but you can use any
name you want.

2. Copy the hello-webforms\bin folder to your project folder.
3. Create a .BaT file (the example uses start.BaT) with the following content:

@Echo Off

REM Change this directory to the location of WebDev.Webserver
CD \WINDOWS\Microsoft.NET\Framework\v2.0.50727

REM Start the Web server.
Start /B WebDev.WebServer /port:%1 /path:%2

REM Open the Web browser to the right Web site.
Start "C:\Program Files\Mozilla Firefox\Firefox" http://localhost:%1/

@Echo On
This batch file changes directories to the correct location for the WebDev.Webserver utility.

It then starts the WebDev.Webserver utility with the port and path information you provide
as part of the project arguments. Finally, it starts your browser so you can see the results.
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10.

1".

12.

Start Visual Studio and choose File &> Open = Project/Solution. Locate cMp. EXE found in the
\Windows\System32 folder and click Open. This step creates a project based on the com-
mand processor.

Right-click emd in Solution Explorer and choose Properties from the context menu. You see
the General tab of the cmd Properties window, as shown in Figure 11-4.
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Weadang Dwectary CA0255- Source Code'Chaplar | NCaloulator
Aruments
Arparrrerids Lo pars on lhe command e 1o the sssculsbls

FIGURE 11-4: Set the properties for your project.

Type /C Start.BAT 85 "C:\0255 - Source Code\Chapterll\Calculator" in the
Arguments field. The arguments start with the /¢ command line switch, which tells the com-
mand processor to process all of the commands you’ve requested, and then terminate itself.
The start.BAT argument is the file you created in Step 3. This batch file requires two input
arguments, the port number you want to use and the location of the example application.

Type the location of your project, such as C:\0255 - Source Code\Chapterll\
Calculator, in the Working Directory folder.

Right-click the Solution entry in Solution Explorer and choose Add => New Item from the
context menu. You’ll see the Add New Item dialog box shown in Figure 11-5.

Highlight the HTML Page template and type Default.AspPx in the Name field. Click Add.
Visual Studio adds a new ASPX file to your project.

Right-click the Solution entry in Solution Explorer and choose Add => New Item from the
context menu to display the Add New Item dialog box again.

Highlight the Text File template and type Default.ASPX.py in the Name field. Click Add.
Visual Studio adds the code behind file for the befault.aspPx page.

Copy the Web.CONFIG file from the hello-webforms folder to your project folder.
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Right-click the Solution entry in Solution Explorer and choose Add = Existing Item from the
context menu to display the Add Existing Item dialog box shown in Figure 11-6.
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FIGURE 11-5: Select items to add from the Add New Item dialog box.
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FIGURE 11-6: Copy the Web.CONFIG file from an existing project.

Locate and highlight the web.CcoNFIG file as shown in Figure 11-6. Click Add. Your project is
now ready to go.
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Defining the User Interface

The template used for this example is actually an .HTM file so it doesn’t contain a few essential entries;
you need to use it as an .ASPX file. First, you must tell the Web service which language to use and
where to find the code behind file. Add the following code as the first line in the .AsPx file.

<%@ Page Language="IronPython" CodeFile="Default.aspx.py" %>

When you complete this step, close and then reopen the pefault.aspx file. Otherwise, the IDE is
going to spend a lot of time complaining. The next step is to change where the code runs. You want
it to run at the server so you change the <head> tag, as shown in the following code:

<head runat="server">

Now you need to create content for the Web page. In this case, the user interface provides a simple
four-function calculator. Listing 11-1 shows the code needed to perform this task.

‘) LISTING 11-1: Defining a user interface for the example application

gwﬂmmim <form ID="forml" runat="server">
pnisadon i
<asp:Label ID="1blInput" runat="server"
text="Type an input value:"/>
<asp:TextBox ID="txtInput" runat="server" />
<asp:Label ID="1lblError" runat="server"
text="Type a number in the input field!"
style="color:red"
visible="false" />
</div>
<div>
<asp:Button ID="btnAdd" runat="server" text="+"
OnClick="btnAdd_Click" />
<asp:Button ID="btnSub" runat="server" text="-"
OnClick="btnSub_Click" />
<asp:Button ID="btnMul" runat="server" text="*"
OnClick="btnMul Click" />
<asp:Button ID="btnDiv" runat="server" text="/"
OnClick="btnDiv_Click" />
</div>
<div>
<asp:Label ID="1blResult" runat="server"
text="Current Value:" />
<asp:TextBox ID="txtResult" runat="server" text="0"
readonly="true" />
</div>
<div>
<asp:Button ID="btnClear" runat="server" text="Clear"
OnClick="btnClear_Click" />
</div>
</form>
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As the listing shows, you work with IronPython code in the same way that you work with any .ASPX
file. Unfortunately, the designer has not a clue as to what to do with your code, so you have to write
it all by hand. Theoretically, you could start a Web project and then simply move the .Aspx file from
that project to your IronPython project, but that seems like a lot of work unless your interface is rela-
tively complex. If you find that you can’t quite remember all the ASP.NET controls at your disposal,
you can find a complete list at http: //www.w3schools.com/ASPNET/aspnet_refwebcontrols.asp

in an easily accessible form.

In this case, the controls appear in four sepa-
rate groups: input, control, result, and clearing.
Figure 11-7 shows a typical view of the example
form. Some common errors that developers
make are not including the runat="server"
attribute and not providing the proper con-
nectivity to events in the code behind, such as
OonClick="btnClear_Click". Notice that you
can use styles, just as you normally do, with the
style attribute. One of the attributes that devel-
opers can forget about is visible="false",
which makes the control invisible.

Creating the Code Behind
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FIGURE 11-7: The example form is a simple
four-function calculator.

The code behind for this example is in pure IronPython. So, while you won’t see much difference in
Default.ASPx, you'll find that Default.asprx.py looks completely different from any Web project
you’ve worked with in the past. Listing 11-2 shows the code for this example.

‘) LISTING 11-2: Creating the code behind for the example

Availablefor ~ # Import the required assemblies.
download on from System import *
Wrox.com om System 1mpo

# Respond to an Add button click.
def btnAdd_Click(sender, e):

# Get the current value.

Value = Int32.Parse(txtResult.Text)

# Reset the error message label.
1blError.Visible = False

# Obtain the new input value.
try:

Addition = Int32.Parse(txtInput.Text)

except:

# Display an error message when necessary.

1blError.Visible = True
return

continues
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LISTING 112 (continued)

# Perform the task and return the result.
Value = Value + Addition
txtResult.Text = str(Value)

# Respond to a Subtraction button click.
def btnSub_Click(sender, e):

# Get the current value.
Value = Int32.Parse(txtResult.Text)

# Reset the error message label.
1blError.Visible = False

# Obtain the new input value.
try:
Subtract = Int32.Parse(txtInput.Text)
except:
# Display an error message when necessary.
1blError.Visible = True
return

# Perform the task and return the result.
Value = Value - Subtract
txtResult.Text = str(Value)

# Respond to a Multiplication button click.
def btnMul_Click(sender, e):

# Get the current value.
Value = Int32.Parse(txtResult.Text)

# Reset the error message label.
1blError.Visible = False

# Obtain the new input value.
try:
Multiply = Int32.Parse (txtInput.Text)
except:
# Display an error message when necessary.
1blError.Visible = True
return

# Perform the task and return the result.
Value = Value * Multiply
txtResult.Text = str(Value)

# Respond to a Division button click.
def btnDiv_Click(sender, e):

# Get the current value.
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Value = Int32.Parse(txtResult.Text)

# Reset the error message label.
1blError.Visible = False

# Obtain the new input value.
try:
Divide = Int32.Parse(txtInput.Text)
except:
# Display an error message when necessary.
1blError.Visible = True
return

# Perform the task and return the result.
Value = Value / Divide
txtResult.Text = str(Value)

# Respond to a Clear button click.
def btnClear_Click(sender, e):
txtResult.Text = '0'

The code begins by importing the required assemblies. As with any I[ronPython application, you
can use a combination of Python modules and .NET assemblies to create your application. You also
have full access to both Python and .NET functionality in your application, so the considerable flex-
ibility that IronPython provides is still available in this environment.

Each of the event handlers must provide both the sender and e arguments as shown. You don’t
include a self argument in this case, as you would with other IronPython code. As you might expect,
the sender argument contains a reference to the control that called the event handler, while e contains
a list of event arguments (normally set to None).

The four math buttons begin by obtaining the current value of txtResult (the output TextBox) as
an Int32 value. Because txtResult is read-only, you don’t need to worry about someone putting an
incorrect value into it. Consequently, this task doesn’t provide any error trapping code.

The next step is to obtain the new value for the math operation from txtInput. In this case, you’re
relying on the user to provide the correct input value, which means that the application code could
receive anything. Someone might even try to enter a script in order to fool your application into
doing something improper. Using the Int32.Parse () method means that any input other than a
number triggers an exception, which your code can handle by simply not processing the input. The
try...except structure does just that. If the user inputs an incorrect value, the Web page displays
an error message, rather than doing anything with the input.

Now that the code has two inputs to process, it performs the required math operation. After the
math operation is complete, the code outputs the result to txtResult.Text.

The btnClear_click() event handler is relatively simple. All it does is place a 0 in txtResult
.Text. The next math operation starts with a zero value, which means that txtResult is cleared.
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Starting the Visual Studio Built-lIn Web Server

It’s time to begin testing your application. Many developers don’t realize it, but the .NET Framework
includes a special utility that makes it possible to host Web sites without having a full-fledged Web
server. The WebDev.WebServer utility originally appeared as part of the NET Framework 2.0. When
you build an application for testing purposes with Visual Studio, you’re using this built-in Web server
to execute the code.

You find the Wwebbev . WebServer . EXE file in the \WINDOWS\Microsoft .NET\Framework\v2.0.50727
folder on your system. Alternatively, you can also find versions of this utility in the \Program Files\
Common Files\Microsoft Shared\DevServer\10.0\ folder as WebDev.WebServer20.EXE or
WebDev.WebServer40 .EXE.

The amazing part of the built-in Web server is that it works fine for any Web site using any kind of
code. If you want to test your standard HTML pages, that’s fine — just point the built-in Web server
to the correct directory on your hard drive. Of course, you can’t run some types of applications
because the built-in Web server isn’t designed to handle them. For example, you can’t execute your
PHP code. This little deficiency doesn’t matter for your IronPython application, however, because
the built-in Web server will see it as a standard ASP.NET application.

Unlike your full-fledged Web server, the built-in Web server doesn’t provide outside access, which is
the reason you want to use it to test your unsecured, experimental IronPython Webforms application.
You don’t have to worry about prying eyes seeing your tests and possibly using them as a means to gain
entrance to your machine. More important, because this server is virtual, it’s less likely that a failed
experiment will cause your system to crash. The following sections describe the WebDev.WebServer
utility in more detail.

Understanding the WebDev.WebServer Command Line Syntax

The WebDev.WebServer utility provides only a few command line switches because you perform
most configuration tasks using a special Notification Area icon. Here’s the command line syntax
for this utility.
WebDev.WebServer /port:<PortNumber> /path:<PhysicalPath> [/vpath:<VirtualPath>]
WebDev.WebServer20 /port:<PortNumber> /path:<PhysicalPath>
[/vpath:<VirtualPath>]

WebDev.WebServerd(0 /port:<PortNumber> /path:<PhysicalPath>
[/vpath:<VirtualPath>]

The following list provides an explanation of each of the command line switches.

> /port:PortNumber: Defines the port number used to host the application. Because your
application isn’t accessible to the outside world and you use a local browser to access the
Web server, the port you use isn’t as important as it usually is. You can’t select port 80 if you
also have 1IIS installed on the system. Any port number between 1 and 65,535 will work as
long as the port you select isn’t in use.

> /path:PhysicalPath: Specifies the physical location of the application you want to host in
the browser. You must provide the full path, but you don’t include a filename.
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> /vpath:VirtualPath: Provides a virtual path for the application where virtualprath is nor-
mally the application name, such as /Myapp. The default setting provides a virtual path of /.

> ?: Displays the help information for the WebDev.WebServer utility.

Using the Built-In Web Server with a Batch File

When you use a batch (.BAT) file to start the application, use the Start utility to execute WebDev
WebServer. Otherwise, the Web server won’t start properly. In addition, you should include the Start
utility’s /B command line switch (it isn’t mandatory). The /B command line switch tells Windows not
to open a new window to start the application. If Windows opens a new window, the Web server will
start, but it may not display the Web page. Here’s a modified command line for batch files.

Start /B WebDev.WebServer /port:7171 /path:"F:\My Web Site"

Interacting with the Built-In Web Server

The WebDev.WebServer utility creates an icon in the Notification Area (E) when you start it. In fact,
a popup message alerts you to the presence of this icon. Right-click this icon and you see three options:

> Open in Web Browser: Tells the utility to start the default Web browser and navigate to
the Web page hosted by the Web server. In most cases, WebDev.WebServer uses the same
defaults as any full Web server you have set up on your machine. Otherwise, you can count
on these defaults working;:

»  Default.HTM

Default.ASP

®) ASP NET Development Server - Port 85

>
»  Dpefault.ASPX
>

ARP HFT Hi_-.vzlnpmm&mﬂ' &
Tndex . HTM Hun ASF HET sppbcabrons kezally A

> Stop: Stops the server and makes Physcel Path [CAB255 - Source Code \Chaster | | Catculstont

any Web pages inaccessible. e c
> Show Details: Displays the 3 =

ASP.NET Development Server :

dialog box shown in Figure 11-8 Rogt UFL S

where you can see details about -

the Web server. In addition, this

dialog box provides a link to FIGURE 11-8: The ASP.NET Development Server dialog box

access the default Web page. provides details about the Web server.

Considering the Built-ln Web Server Limitations

It’s important to realize that we’re not using the WebDev.WebServer utility for production purposes.
The following list helps you better understand why you can’t use this utility for every purpose.

> Functionality: The WebDev.WebServer utility doesn’t create a full-fledged Web server.
Some of the functionality you rely on, such as the ability to add users or work with virtual
directories, simply isn’t available.
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> Security: Any security that you want to set up has to appear as part of your application in a
Web.CONFIG file. The WebDev.WebServer utility does tend to follow whatever rules you set
for Internet Information Server (IIS) if you have it installed. However, you can’t count on this
behavior when working on your own and you certainly can’t count on it when you send the
application to other machines.

> Administrative tools support: Anything you normally configure through the Internet Information
Services console located in the Administrative Tools folder of the Control Panel is unavailable
when working with the WebDev.WebServer utility. Consequently, if your application relies on
a special ISAPI Filter, you won’t be able to execute it using the WebDev.WebServer utility. The
same holds true for anything else that you normally have to add using the Internet Information
Services console.

Savvy developers can get around some of the WebDev.WebServer configuration
limitations through judicious use of the Web.CONFIG file and by creating resources
locally. Make sure you don’t assume that an application won’t work simply
because you have to configure it in a new way.

> Single user Web server: It’s important to remember that this is a single-user Web server. No one
outside the local machine can access the Web server because theoretically, it doesn’t exist — it’s
virtual. This means that you can’t perform some types of testing using the built-in Web server.
The feature that makes it so secure also prevents you from performing some kinds of real-world
testing. Multi-user applications simply won’t work with the built-in Web server.

Performing Basic Testing

Your IronPython Web application works just like any other Web application you create. Because
IronPython is fully .NET capable, you can use any control set you want within the application. Of
course, you also have access to standard Web controls. All of this flexibility increases complexity
and makes it necessary to test your application fully.

The example application is relatively
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FIGURE 11-9: Incorrect values trigger an error message.
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Interestingly enough, the scripting nature of IronPython makes it possible to use IronPython to test
your Web application. This gives you an advantage over compiled languages such as C# and Visual
Basic.NET. Chapter 18 tells you more about using IronPython for application testing.

Considering Debugging

You may be wondering whether this project can provide any debugging. The fact is that you don’t
get direct debugging when working with DLR, even if you use a full Web server. However, there are
four ways in which you can debug your application.

> Use print statements and other old standbys to determine what your application is doing.

> Attach the debugger to the running process after the fact by choosing Debug = Attach to
Process within Visual Studio.

Import the Microsoft.Scripting.Debugging.DLL found in the \Program Files\
IronPython 2.6 folder and add debugging information manually.

> Rely on the output error message from the Web server, such as the one shown in
Figure 11-10.
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FIGURE 11-10: The Web server provides you with error messages as needed.
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USING IRONPYTHON CONSTRUCTIVELY

This chapter demonstrates that it’s possible to use IronPython to create a Webforms application.
In fact, given enough time, you can create a Webforms application of any complexity. However,
it’s the time factor that’s a problem right now. Without proper support for project templates and
IntelliSense, you’ll spend a lot of time using IronPython to create a production Webforms applica-
tion. In addition, unlike a Windows Forms application, you have to use DLR to make Webforms
applications work and DLR isn’t in released form yet. Experimentation is the name of the game for
now. Even so, as you’ve seen, IronPython can be a lot of fun to use for Webforms development.

Even though Webforms use isn’t quite ready for prime time, you should still take time to experiment.
At the very least, try the example programs that come with DLR to see that IronPython is a viable
Web development language. Use the example application in this chapter as a starting point for your
own experimentation. In short, have a bit of fun using IronPython to create Web pages. Consider
how the dynamic nature of IronPython could help you in future Web application development,
because DLR won’t remain in alpha status forever.

Chapter 12 considers an extremely important need for any developer — application debugging. Unlike
debugging a C# or Visual Basic.NET application, IronPython holds a few surprises — mainly because
this language isn’t built into the Visual Studio IDE. Even so, you can use the Visual Studio IDE to debug
an [ronPython application and many developers do just that. Chapter 12 helps you understand the ins
and outs of this process.
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Debugging IronPython
Applications

WHAT'’S IN THIS CHAPTER?

Diagnosing and understanding IronPython warnings
Getting error information using sys

Using the Python debugger to debug an application
Using the CLR debugger to debug an application
Using Visual Studio to debug an application

Y Y Y VY VY Y

Adding exceptions to your application

Most applications have a bug or two in them at some point. In fact, unless your application is
mind-numbingly simple (making it of dubious value), you can probably count on seeing at least
a few bugs. When working with a language such as C#, the debugging process can be difficul,
but at least you know directly where to start for debugging. You simply use the debugger built
into Visual Studio. Unfortunately, IronPython isn’t built into Visual Studio and lacks a dedi-
cated Integrated Development Environment (IDE) of its own. As a result, debugging is more
difficult for IronPython developers because you don’t have a ready-made debugging solution.

IronPython developers aren’t without resources. Debugging requires a different approach in
IronPython, but in many respects you can use the same techniques you normally do to work
through the debugging process. For example, most developers don’t go directly to the debugger —
they begin with warnings and error messages. Fortunately, IronPython has a robust set of both
warning and error-handling features, which makes your job easier.

You can also use any of a number of debuggers with IronPython — these debuggers simply
won’t have the built-in feel that you might expect from other languages. This chapter discusses

www.it-ebooks.info


http://www.it-ebooks.info/

242

| CHAPTER 12 DEBUGGING IRONPYTHON APPLICATIONS

two debuggers: the Common Language Runtime (CLR) debugger and the Visual Studio debugger.
Neither of these solutions is perfect and you might have to combine them to locate the precise source
of the bug in your application.

Easy debugging actually begins with good exception handling. When you understand the potential
sources of bugs in your application, you can add exceptions and exception handlers to alert you to
these conditions. A sudden rise in exceptions can signal a change in environment, new threats to your
application, or modifications in user patterns. IronPython tends to force you to create robust error-
handling routines, which really isn’t a bad feature to add to an application.

UNDERSTANDING IRONPYTHON WARNINGS

Warnings are simply indicators that something could be wrong with your application or might not
work under all conditions. For example, if you use a deprecated (outdated) function, you might later
find that the application refuses to work on all machines. You can use warnings for all kinds of pur-
poses, including providing debugging messages for your application.

The main difference between a warning and an exception is that a warning won’t stop the application.
When the interpreter encounters a warning, it outputs the warning information to the standard error
device unless the interpreter is ignoring the warning. In some cases, you need to tell the interpreter to
ignore a warning because the warning is due to a bug in someone else’s code, a known issue that you
can’t fix, or simply something that is obscuring other potential errors in your code. A standard warn-
ing looks like this:

__main__:1: UserWarning: deprecated

The elements are separated by colons (:) and each warning message contains the following elements
(unless you change the message formatting to meet a specific need).

> Function name (such as __main_ )

> Line number where the warning appears

> Warning category

> Message
You’ll discover more about these elements as the chapter progresses. In the meantime, it’s also
important to know that you can issue warnings, filter them, change the message formatting, and

perform other tasks using the warning-related functions shown in Table 12-1. You see these func-
tions in action in the sections that follow.

TABLE 12-1: Warning-Related Functions and Their Purpose

FUNCTION PURPOSE

filterwarnings() Adds rules to a warning that affects when it triggers and how the inter-
preter reacts to the warning.

formatwarning() Displays a warning in the standard way.
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FUNCTION

resetwarnings()

showwarning()

simplefilter()

warn()

warn_explicit()

warnpy3k()

PURPOSE
Resets the warning state to its default settings.

Displays the specified warning. You can use this function to write
the warning to a file. The function defaults to writing the warning
to the sys.stderr device.

Provides a simplified version of the filterwarnings () function that
doesn’t require the use of Regular Expressions.

Used to issue a warning of a particular category.

Provides low-level access to the warn () function so that you can out-
put extended warning information.

Issues warnings for Python 3.x—related deprecations. This function
doesn’t do anything unless you start [ronPython using the -3 command
line switch.

This chapter doesn’t describe every argument you can use with every function;
it concentrates on actual usage instead. The site at http: //docs.python.org/
library/warnings.html provides information about all of the arguments you
can use with each of these functions.

Working with Actions

Before you do too much with warnings, it’s important to know that warnings have an action associated
with them. For example, you can choose to turn a particular warning into an exception or to ignore it
completely. You can apply actions to warnings in a number of ways using either the filterwarnings ()
or simplefilter () function. Table 12-2 shows the list of standard warning actions.

TABLE 12-2: Standard Warning Actions

ACTION TYPE

error

ignore

DESCRIPTION

Turns all matching warnings into exceptions, which means the application will
terminate when it encounters the warning unless you provide the required
exception handling.

Disregards the matching warnings so that the interpreter doesn’t print them
and they don’t affect application execution. Using this action can hide poten-
tially useful warnings from view and make debugging significantly harder.

continues
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TABLE 12-2 (continued)
ACTION TYPE DESCRIPTION

always Prints the matching warnings, even if the interpreter would normally ignore
it. Using this action displays more information, which could make debugging
easier, but also means that the screen will become clogged with unnecessary
warnings at times.

default Performs the default warning action of printing the first occurrence of matching
warnings for each location where the interpreter issues the warning. A warn-
ing could appear more than once for each module. For example, it can appear
once in each class within the module.

module Prints the first occurrence of matching warnings just one time for each module,
even if the interpreter would print the warning more often. Using this action
displays less information than the default action, which means that the console
screen will remain clearer. However, you could miss essential warnings you
need to debug your application.

once Prints only the first occurrence of matching warnings no matter where the
warning appears. This action is useful when you want to fix each warning
immediately. However, it'll definitely hide useful debugging information if you
plan to run your application for an extended interval.

It’s important to work with a few warnings to see how filtering works because filters are excep-
tionally important. In order to use warnings, you import the warnings module. Figure 12-1 shows
a typical instance of the default action. Notice that the first time the code issues the warnings
.warn ("deprecated", DeprecationWarning) warning, the interpreter displays a message.
(Don’t worry too much about the specific arguments for the warnings.warn () function for right
now; you see them explained in the “Working with Messages” and “Working with Categories”
sections of the chapter.) However, the interpreter ignores the same warning the second time.

If you change the message, however, the interpreter displays another message.

Type "help'. “"copyright".
> import warnings
>>»» warnings . .warn{"deprecated”,. DeprecationWarning?
| _main__ :1: Deprecationlarning: deprecated

>>} warnings.wvarn{'"deprecated"”, DeprecationWarning>
>>> warnings.warn({'"new message'. Deprecationlarningd
| _main__:1: Deprecationlarning: new message

>3

FIGURE 12-1: The default action displays each message just one time.

Of course, you could always associate a different action with the warnings

.warn ("deprecated", DeprecationWarning) warning. To make this change, you can use the
simplefilter () function as shown in Figure 12-2. Now when you issue the warning, it appears
every time.
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AWINDOWS\system32emd.exe - ipy

> warnings .zimplefilter(’always’, category=DeprecationWarningl
> warnings warn("deprecated", Deprecationblarning}
__main__:1: DeprecationWarning: deprecated
»>»» warnings _warn('deprecated’,. Deprecationlarning?
| _main__:1: DeprecationWarning: deprecated
>>» warnings _warn('deprecated’,. Deprecationbarning?
| _main__ :1: DeprecationWarning: deprecated
>>> warnings .warn{"newnessage', DeprecationVarning’
__main__:1: DeprecationWarning: newmessage
>>> warnings.warn('newnessage',. DeprecationWarning?
__main__:1: DeprecationWarning: newmessage

23>
[

FIGURE 12-2: You can set the warning to appear every time.

Unfortunately, as shown in the figure, the change affects every message. Using the simplefilter ()
function affects every message in every module for a particular message category. Both the newmessage
and deprecated messages always appear. Let’s say you want to make just the deprecated message always
appear. To perform this task, you use the filterwarnings () function as shown in Figure 12-3 (after
first resetting the category using the resetwarnings () function).

CAWINDOWS\system32'cmd.exe - ipy

»>>» warnings._.resetwarnings ) -
»>>» warnings _filterwarnings¢'always’, nessage='deprecated’ . t:at:f:guryl=]ll|3131'£=t:.=.1til:ln__I
arning?

>

> warnings warn('deprecated", Deprecationblarning}

__main__:1: DeprecationWarning: deprecated

»>*» warnings _warn(''deprecated’, Deprecationlarning?

| _main__:1: DeprecationWarning: deprecated

>3

>»» warnings _warn('newnessage’,. Deprecationbarning?

| _main__ :1: DeprecationWarning: newmessage

>>> warnings .warn{"newnessage', DeprecationVarning’

53> |

FIGURE 12-3: Use the filterwarnings() function when you need better control over filtering.

Inthjscase,thewarnings.warn("deprecated", DeprecationWarning)

warning appears every time because its action is set to always. However, the warnings
.warn ("newmessage", DeprecationWarning)\Nanﬁngappearsonbzoncebecauseklmes
the default action.

You can also set an action at the command line using the —-w command line
switch. For example, to set the interpreter to always display warning messages,
you'd use the -w always command line switch. The -w command line switch
accepts an action, message, category, module, or line number (lineno) as input.
You can include as many —w command line switches as needed on the command
line to filter the warning messages.
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The resetwarnings () function affects every warning category and every message in every module.
You might not want to reset an entire filtering configuration by using the resetwarnings () function.
In this case, simply use the filterwarnings () or simplefilter () function to set the warning back
to the default action.

At this point, you might wonder how to obtain a list of the filters you’ve defined. For that matter,
you don’t even know if there are default filters that the interpreter defines for you. Fortunately, the
warnings class provides two attributes, default_action and filters, which provide this informa-
tion to you. Listing 12-1 shows how to use these two attributes.

J

Availablefor ~ # Import the required modules.
download on . .
Wrox.com import warnings

# Display the default action.

print 'Default action:', warnings.default_action

# Display the default filters.
print '\nDefault Filters:'
for filter in warnings.filters:

print 'Action:', filter[O0],

print 'Msg:', filter[1],

print 'Cat:', str(filter[2]).split("'")[1].split('.")[1],
print 'Module:', filter[3],

print 'Line:', filter([4]

# Add new filters.

warnings.filterwarnings ('always', message='Test', category=UserWarning)

warnings.filterwarnings ('always', message='Test2', category=UserWarning,
module='Test")

warnings.filterwarnings ('always', message='Test3', category=UserWarning,
module='Test', append=True)

# Display the updated filters.

print '\nUpdated Filters:'

for filter in warnings.filters:
print 'Action:', filter[O0],

try:

print 'Msg:', filter[1l].pattern,
except AttributeError:

print 'None',

print 'Cat:', str(filter[2]).split("'")[1].split('.")[1],

try:
if len(filter[3].pattern) == 0:
print 'Module: Undefined',
else:
print 'Module:', filter[3].pattern,
except AttributeError:
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print 'Module: None',
print 'Line:', filter([4]

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing the warnings module. It then displays (using warnings.default_
action) the default action that the interpreter will take when it encounters a warning. As shown in
Figure 12-4 and described in Table 12-2, the default action is 'default'.

fiw C:\Program Files\IronPython 2.6\ipy.exe

efault action: default -

efault Filtews: o
ction: ignore Msg: Mone Cat: PendingDeprecationWarning Module: Hone Line: 8
ction: ignore Msg: Mone Cat: ImportWarning Module: Mone Line:

ction: ignore Msg: Mone Cat: BytesWarning Module: Hone Line: 8

pdated Filters:

ction: always Msg: Test2 Cat: Userllarning Module: Test Line: A

ction: always Msg: Test Cat: UserWarning Module: Undefined Line: A

ction: ignore Msg: Mone Cat: PendingDeprecationWarning Module: Hone Line: B
ction: ignore Msg: Mone Cat: Importlarning Module: Mone Line: @

ction: ignore Msg: Mone Cat: Bytesllarning Module: Mone Line:- 8@

ction: alwaysz Msg: Test3 Cat: Userllarning Module: Test Line:- 8

reszs any key to continuwe..__

[

FIGURE 12-4: The example shows the default actions and filters, along with the output of filter changes.

ﬂ Because of space limitations in this book, the text of Listing 12-1

shows two lines of code as being split, when they should appear on a

single line. You would type the warnings.filterwarnings ('always',
message='Test2', category=UserWarning, module='Test') and
warnings.filterwarnings ('always', message='Test3',
category=UserWarning, module='Test', append=True) hnesofcode
on a single line. The example won’t work if you type the code on multiple
lines as shown.

The next step is to show the default filters that the interpreter provides for you. It may surprise you

to know that the interpreter does include some default filters for the PendingbDeprecationwarning,
ImportWarning, and BytesWarning, as shown in Figure 12-4. These default filters make the interpreter
easier and more enjoyable to use, but could also hide important bugs, so you need to be aware of them.

In order to show how actions and filters work, the example adds three filters using the warnings
.filterwarnings () function. The first filter simply tells the interpreter to always display warnings
about the Test message provided in the Userwarning category. The second filter specifies that the
Test2 warning will appear in the Test module. The third filter specifies that the interpreter should
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append the warning filter to the end of the filter list, rather than add it to the front of the list as is
traditional. You can see the result of all three filter additions in Figure 12-4.

The code used to display the filter information is different in this case because the simple display
method used earlier won’t work. What you’ll see as output for the message and module information
is something like

<RE_Pattern object at 0x000000000000002C>

which isn’t particularly useful. In order to get information from the message and module elements,
you must access the pattern attribute. Unfortunately, this attribute isn’t available with the default
filters, so the solution is to create a try. . .except AttributeError structure, as shown in the
code. When the code encounters a default filter entry, it simply prints None as it would have done
in the past.

Working with modules presents a special problem. If you look at the first filter declaration, it doesn’t
include the Module attribute. Unfortunately, the interpreter takes this omission to mean that you
want to create a blank entry, not a null entry. Consequently, the module code also handles the empty
entry scenario by saying the module is undefined. If you want to create a null module entry, you
must use Module=None as part of your filter declaration.

Notice in Figure 12-4 that the first two filters appear at the front of the list and in reverse order.
That’s because the interpreter always adds new filters to the beginning of the list unless you
include the append=True attribute. Because the third filter includes this attribute, it appears at
the end of the list.

UNDERSTANDING THE WARNING TYPE EXTRACTION CODE

You’ve probably noticed that the code for extracting the type string from filter[2]
is somewhat complex. Some extraction sequences can become this way in IronPython.
Let’s start simply. When you print filter[2] directly you get

<type 'exceptions.PendingDeprecationWarning'>

While this output is descriptive, it doesn’t really make type apparent in a friendly
way. Consequently, you can print str(filter[2]).split("'") to obtain the
following array with three elements

['<type ', 'exceptions.PendingDeprecationWarning', '>']

The next step is to extract the second array element and split the remaining text in
two. You use print str(filter[2]).split("'")[1].split('.") to perform
this task and the output looks like this:

['exceptions', 'PendingDeprecationWarning']
The final step is to extract the second array element again and print it to screen. So

the final statement is print str(filter([2]).split("'")[1].split('.") [1].
Even though this code looks complex, it really isn’t once you take it apart.
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Working with Messages

A message is simply the text that you want to appear as part of the warning. The message is specific
information about the warning so that someone viewing the warning will know precisely why the
warning is issued. For example, if you issue a Deprecationwarning category warning, the output will
automatically tell the viewer that something is deprecated. As a result, your message doesn’t have to
tell the viewer that something is deprecated, but it does have to tell the viewer what is deprecated. In
many cases, this means supplying the name of the feature such as a method name, attribute, function,
or even a class.

Simply telling someone that a feature is deprecated usually isn’t enough information. At a mini-
mum, you must include information about an alternative. For example, you might want to suggest
another class or a different function. Even if there is no alternative, you should at least tell the
viewer that there isn’t an alternative. Otherwise, the viewer is going to spend hours looking for
something that doesn’t exist.

You can’t always tell someone why something is deprecated, but you should when you can. For
example, it would be helpful to know that an old function is unstable and that the new function
fixes this problem. It’s a good idea to extend this information by saying that the old function is
supplied for backward compatibility (assuming that this really is the case).

In some cases, you also need to provide some idea of when a feature is deprecated, especially if the
action occurs in the future. Perhaps your organization knows that a function is unstable but hasn’t
come up with a fix yet. The fix will appear in the next version of a module as a new function. Having
this information will help organizations that rely on your module to plan ahead for required updates.

The point of messages is that they should provide robust information — everything that someone
needs to make good decisions. Of course, you don’t want to provide too much information either
(anything over three well-written sentences is too much). If you feel the viewer needs additional infor-
mation, you can always provide it as part of the feature’s help. That way, people who are curious can
always find more information. Make sure you note the availability of additional information as part
of your message.

Message consistency is another consideration. Remember that filters work with messages as well as
categories and other warning elements. If two modules require the same message, make sure you use
the same message to ensure filtering works as anticipated. In fact, copying and pasting the message
is encouraged to reduce the risk of typographical errors.

If you ever want to see how your message will appear to others, you can use the formatwarning ()
function to perform the task. Try it out now. Open a copy of the IronPython console and try the
following code.

import warnings
warnings. formatwarning ('Bad Input', UserWarning, 'My.py', 5, 'import warnings')

You’ll see results similar to those shown in Figure 12-5. Notice that the output contains linefeeds

like this: 'My.py:5: UserWarning: Bad Input\n import warnings\n'. When you work with
the printed version, the warning appears on multiple lines, as shown near the bottom of Figure 12-5.
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IronPython Console

IronPython 2.6 (2.6.18928.8> on _NET 2_.8.58727_3683
Tupe "help"., "copuright', “credits" or "license'" for more information.

> import warnings

>>> warnings _formatwarning<’Bad Input’ . Userlarning, ‘My.py’,. 5. ‘import warning
| 3]

"My.py:5: Userlarning: Bad Inputsn import warnings-n’

>>» print warnings . formatwarning<’'Bad Input’., UserWarning. ‘My_py’',. 5. "import u
arnings’)

My.py:5: UserWarning: Bad Input

import warnings

>3

B

FIGURE 12-5: Use formatwarning() to see how your warning will appear.

., , . N
b .

Of course, it’s handy to know the arguments for the formatwarning () function. The following list

provides a brief description of each argument.

> Message: The message you want to display to the user.

> Category: The warning category you want to use.

> Filename: The name of the file where the warning occurred (not necessarily the current file).
>

Line number: In most cases, this value contains the line at which the warning is detected, which
isn’t always the line at which the warning occurs. For example, it’s possible for a warning to
appear at the end of a structure, rather than at the appropriate line within the structure.

> Line of code: An optional entry that shows the line of code at which the warning occurs.
If you don’t supply this argument, the formatwarnings () function defaults to a value of
None. The IronPython implementation differs from the standard in this regard. According
to the standard, the interpreter is supposed to read the file, obtain the correct line of code,
and display the specified line when you don’t provide the appropriate text.

Working with Categories

A warning category is a means of identifying a particular kind of warning. The category makes it pos-
sible to group like warnings together and reduces the risk that someone will misinterpret the meaning
of a message. In short, a category is a way to pigeonhole a particular message so that others know
what you intend. Of course, filtering considers the warning category, so you also need to use the cor-
rect category to ensure filtering works as expected. Table 12-3 contains a list of the warning message
categories, including a general warning class that you shouldn’t ever use because it’s too general.

TABLE 12-3: Warning Message Categories

CLASS DESCRIPTION

DeprecationWarning Used to display warnings about applications that use deprecated
(outdated) features. Normally, these warnings provide an alterna-
tive feature you should use in place of the deprecated feature.
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CLASS

FutureWarning

ImportWarning

PendingDeprecationWarning

RuntimeWarning

SyntaxWarning

UnicodeWarning

UserWarning

Warning

DESCRIPTION

Used to display warnings about applications that use features
that will change sometime in the future. For example, the class,
method, attribute, or function might change in an update of the
Python specification. In most cases, you should keep the future
update in mind, but not change your application today unless
the new feature is available and debugged.

Triggered when an application imports a module. The module
is still usable and likely doesn’t contain any problems (unless
you see other warnings). The interpreter generally ignores
these warnings.

Used to display warnings about applications that use

features that will be deprecated sometime in the future (as
opposed to the change indicated by the FutureWarning cat-
egory). In most cases, you won’t need to change your applica-
tion immediately, but you should change it to use an updated
feature soon.

Specifies that one or more features are based on suspect run-
time functionality (such as modules that aren’t fully tested). In
most cases, this warning indicates that your application is likely
to fail more often or suffer other reliability issues.

Indicates that the application will run, but that it contains some
suspect syntax. Perhaps the syntax isn’t approved or is simply
non-standard. Finding standardized methods for creating the
application syntax is a good way to avoid this warning.

Triggered whenever an application experiences some problem
with Unicode implementation. Although this warning may not
affect some languages, it could affect languages that rely on an
extended character set.

Provides the default category for the warn () function. This
warning level is for issues related to user code. For example,
input from a user code function is supposed to provide the loca-
tion of a logging file on disk, but your module can’t find the log-
ging file. Your code won't fail without the information, but it can’t
create the logging information either.

Provides the implementation of all warning subclasses.

It's a subclass of the Exception class. This is a warning
category that you use to create new warning categories.
There is never a good reason to use this category to generate
warning messages.
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The warning categories are used with almost every warnings module function. For example, you
supply a category when setting a filter or creating a new message. There is always an exception. The
resetwarnings () function doesn’t require any input, not even a warning category, because it resets
the entire warning environment to a default state.

OBTAINING ERROR INFORMATION

Errors will happen in your application, even if you use good exception handling. The handlers you
create only react to the errors you know about. Applications also encounter unknown errors. In this
case, your application has to have a way to obtain error information and display it to the user (or at
least record it in a log file).

It’s important to remember that you normally obtain error information in an application using the
exception process described in the “Defining and Using Exceptions” section of this chapter. This
section of the chapter is more designed for those situations where you need to work with a generic
exception or obtain more detailed information than the specific exceptions provide.

As with many things, IronPython provides a number of methods for obtaining error information.
In fact, you might be surprised at how many ways you can retrieve information once you really start
looking. The following sections discuss the most common methods for obtaining error information.

Using the sys Module

The sys module contains a wealth of useful functions and attributes you use to obtain, track,
and manage error information. One of the first things you should know about the sys module is
that it contains the sys.stderr attribute, which defines where the interpreter sends error output.
Normally, the output goes to the console window, but you can redirect the error output to any
object that has a write () method associated with it, such as a file. If you want to later reset the
sys.stderr attribute to the console, the sys.__stderr__ attribute always contains the original
output location, so using sys.stderr = sys._ stderr_ performs a reset.

Obtaining error information seems like it should be straightforward, but it’s harder than most develop-
ers initially think because obtaining error information often affects application execution in unforeseen
ways. In addition, ensuring that the caller receives the right information in a multithreaded application
is difficult. The caller could also make unfortunate changes to error information objects, such as the
traceback object, creating problems with circular references that the garbage collector is unable to
handle. Consequently, you find a lot of functions in sys that look like they should do something use-
ful (and this section covers them), but the two functions you need to keep in mind when working with
IronPython are.

>  sys.exc_info(): Returns a tuple containing three items:

> type: The type of the error, such as zerobivisionError. You can find a list of all
standard exception types in the exceptions module.

> value: The human readable string that defines the error. For example,
a ZeroDivisionError might provide
ZeroDivisionError ('Attempted to divide by zero.',) as a value.
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> traceback: An object that describes the stack trace for an exception. Normally, you
won’t use this information directly unless you truly need to obtain the stack trace
information, which can prove difficult. If you need stack trace information, consider
using the traceback module features instead (see the “Using the traceback Module”
section of this chapter for details).

>  sys.exc_clear(): Clears the existing exceptions from the current thread. After you call this
function, sys.exc_info () returns None for all three elements in the tuple.

The sys.exc_info () function isn’t very hard to use, but you can’t really try it out by executing it
directly in the IronPython console. You need to place it within a try. . .except structure instead.
The following code shows a quick demonstration you can type directly into the console window.

try:
5/0

except:
type, value = sys.exc_info() [:2]
print type

print value

The example uses a simple division by zero to create an exception. As previously noted, you normally
need just the first two elements of the tuple, which you can obtain using sys.exc_info () [:2]. When
you execute this code, you see the following output.

<type 'exceptions.ZeroDivisionError'>
Attempted to divide by zero.

Some IronPython sys module functions affect only the interactive thread (which means they’re
safe to use in multithreaded applications because there is only one interactive thread in any given
session). You could use these functions to determine the current type, value, and traceback for an
exception, but only for the interactive session, which means these functions are completely useless
for your application. In most cases, you avoid using these three functions.

»  gys.last_traceback ()
>  gys.last_type()
>  gys.last_value()
You could run into problems when working with some functions in the sys module. For example,

these three functions are global, which means they aren’t specific to the current thread and are
therefore, unsafe to use in a multithreaded application.

>  gys.exc_typel()
> sys.exc_value ()

> sys.exc_traceback()

Interestingly enough, these three functions are also listed as deprecated (outdated) in most Python
implementations (including IronPython). As with all IronPython modules, you also have access to
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low-level functions in the sys module. The following list is low-level modules you can use for special
needs, but won’t normally use in your application.

>  sys.excepthook(type, value, traceback): The system calls this low-level function each
time it generates an exception. To use this function, you supply the same tuple of values as
you receive when you call sys.exc_info().

>  sys. getframe([depth]): The system calls this low-level function to display a frame
object from the call stack. If the caller supplies a depth value, the frame object is at that
call stack depth. The default depth value setting is 0. [ronPython doesn’t appear to imple-
ment this function, but you may encounter it in other versions of Python, so it pays to
know about this function.

If you want to control how much information the interpreter provides when you request a traceback,
you can always set the sys. tracebacklimit attribute. The sys.tracebacklimit attribute defaults to
1,000. It doesn’t actually appear when you perform a dir () command. In fact, until you set it, printing
the sys.tracebacklimit attribute returns an AttributeError. Use code like this

sys.tracebacklimit = 3

to modify the traceback level. Now when you try to print the sys.tracebacklimit attribute, you
get back the value you supplied.

Using the traceback Module

The traceback module adds to the capabilities of the sys module described in the “Using the sys

Module” section of the chapter. In addition, it adds to the standard exception handling capabilities
of IronPython by making it easier to obtain complex information about exceptions in general. The
traceback module does focus on tracebacks, which are the IronPython equivalent of a call stack.

The most common call is traceback.print_exc (). Essentially, this call prints out the current
exception information. You can use it in a try. . .except structure, much as you’d use the
sys.exc_info () function, but with fewer limitations. Figure 12-6 shows a typical view of
thetraceback.print_exc()funcdoninacﬁon.

C:\WINDOWS\system32\cmd.

IronPython 2 av27.3683

Tupe “help'. “copuyright', “credits" or icense"” for more information.
*>> import tracehack

>>> try:

- 58

--- Eexcept:

I traceback.print_exc{>

i;-;.cehack C(most recent call last):

File "{stdin>". line 2, in <module>
ZeroDivisionError: Attempted to divide hy zero.
32>

FIGURE 12-6: Obtain traceback information with ease using the traceback.print_exc() function.
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You may find that you want a string that you can manipulate, rather than direct output. In this case,
you use the traceback. format_exc () function and place its output in a variable. The information is
the same as shown in Figure 12-6, but you have the full capability of string manipulation functions to
output the information in any form desired.

All of the traceback output functions include a Ievel argument that defines how many levels of
trace information you want. The default setting provides 1,000 levels, which may be a little more
information than you want. Many of the traceback output functions also include a £ile argument
that accepts the name of a file you can use for output (such as application logging). If you don’t pro-
vide the file argument, it defaults to using the sys.stderr device (normally the console).

Some of the traceback functions are macros for longer function combinations. For example, when you
type traceback.print_last (), what you’re really doing is executing print_exception (sys.last_
type, sys.last_value, sys.last_traceback, limit, file).Obviously, typing traceback
.print_last () is a lot less work!

IronPython is missing some extremely important functionality when it comes to the traceback mod-
uk.Ybucan%usetraceback.print_stack(),traceback.extract_stack(),Ortraceback.format_
stack () to obtain current stack information. The code shown in Figure 12-7 is standard output when
working with Python. Figure 12-8 shows what happens when you execute this code in IronPython.
Instead of getting a nice stack trace you can use for debugging (see Figure 12-7), you get nothing at all
(see Figure 12-8). This is a known issue (see the issue information at http://ironpython.codeplex
.com/WorkItem/View.aspx?WorkItemId=25543).

@ Python (command line) !EE

ython 2.6.4 (r264:75788, Oct 26 2009, AB:23:19> [MSC v.156A@ 32 hit (Intel>] on .
in32

Type "help'. “copyright', "“credits"” or "license" for more information.
*» import tracehack

»>>> def functionl{>:

Eiir functionZ{>

>>> def function2(>:

- function3 (>

»>>> def function3(>:

EiE print 'Printing Stack’

- traceback.print_stack<>

FEE print ‘'snExtracting Stack’

- print repr{tracebhack.extract_stack<{>)
Eg print ‘snFormatting Stack

i print repri{tracehack.format_stack(>>
>>> functionl{>

Printing Stack

File '"<stdin>', line 1, in <module>

File '"<stdin>', line 2, in functionl

File '"<stdin>', line 2, in function2?

File '"<stdin>',. line 3, in function3

Extracting Stack
['<{stdin>’', 1, "<{module>’'. MNone>, <('<sztdin>’. 2, ‘functionl’, Mone?, ¢’'<{stdin>’
., 2, "function2’, None>, ('<stdin>’',. 5. ‘function3d’. MNonel]

Formatting Stack

[ File "{stdin>'", line 1. in <module>wn’. * File "<stdin>". line 2, in functi
oni~n’, * File "¢stdin>", line 2, in function2wn’. * File "{stdin>". line 7. i
n function3~n’]

>3
=l

FIGURE 12-7: Python provides full stack information you can use for debugging.
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IronPython Console

IronPython 2.6 (2.6.18928.8> on _NET 2_8.58727_3603 -
Tupe "help"., “copuyright', “credits" or "license'" for more information.

>>» import traceback

>>> def Functionl{):

- function2{>

>>>» def Function2{):

Fr function3{>

>>> def function3():

- print ‘Printing Stack’

EFE traceback.print_stack(>

- print *“nExtracting Stack’

S print repritraceback.extract_stack{>>
I print *snFormatting Stack’

P print repri{traceback.format_stack{»>
>>»» functionl{(>

Printing Stack

Extracting Stack
[1

fﬁrmatting Stack

b
=

FIGURE 12-8: IronPython lacks support for stack traces, making debugging significantly more difficult.

The traceback module contains a number of interesting functions that you can use to debug your
application. You can see these functions described at http: //docs.python.org/library/traceback
.html. Don’t assume that all of these functions work as they do in Python. There are currently a num-
ber of outstanding traceback module issues for [ronPython.

DEBUGGING WITH THE PYTHON DEBUGGER

You might not know it, but Python and IronPython come with a debugger module, pdb (for Python
debugger). Like any module, you have full access to the debugger source code and can modify it as
needed. This section describes the default debugger performance.

It’s possible to use pdb with any Python file by invoking the debugger at the command line using the
-m command line switch. Here’s how you’d invoke it for the example shown in Listing 12-1.

IPY -m pdb ShowFilters.py

Unfortunately, using this command line format limits what you can do with the debugger. Although
you can single step through code, you can’t work with variables easily and some other debugger
commands may not work as anticipated.

The debugger works better if you configure your application to use a main () module. Most of the
examples in this book don’t use a main () function for the sake of simplicity, but you should use one
for any production code you create. The ShowFilters2.py file contains the modifications to provide
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amain() function. Essentially, you encase the code in Listing 12-1 in the main () function and then
call it using the following code:

# Create an entry point for debugging.
if _name == "__main_ ":
main ()

Using the debugger is very much like old-style DOS debuggers such as the Debug utility. You issue
commands and the debugger responds without output based on the application environment and
variable content. The lack of a visual display may prove troublesome to developers who have never
used a character-mode debugger, but pdb is actually more effective than any of the graphical alter-
natives in helping you locate problems with your application — at least, in the Python code. Use
these steps to start the pdb:

1. Start the IronPython console by selecting it from the Start menu or typing TPY at the
command line.

2. Type import pdb and press Enter to import the Python debugger.

3. Type import ApplicationName where ApplicationName is the name of the file that
contains your application and press Enter. For example, if your application appears in
ShowFilters2.py, then you'd type import ShowFilters2 (without the file extension)
and press Enter.

4. 'Typepdb.run(‘ApplicationName.FunctionName()')“&wreApplicationNameisthe
name of the application and FunctionName is the name of the function you want to test, and
press Enter. For example, if your application is named showFilters2 and the function you
want to test is main (), you’d type pdb.run ('ShowFilters2.main () ') and press Enter. The
standard console prompt changes to a pdb prompt, as shown in Figure 12-9.

C:AWINDOWS\system32'cmd.exe - IPY

IronPython 2.6 <2_6_189280_8> on .NMET 2_.8.58727_3683

Type "help', "copyright', 'credits' or "license' for more information.
»>>» dmport pdb

>>» dmport ShouwFilters2

> pdb.run<’ ShowFilters2 _main(2’')

> c:sB255 — source cude\chapter12\shuwf11ters2 py(s)maln()

E;dgglnt 'Default action:', warnings.default_action

E

FIGURE 12-9: The Python debugger uses a special pdb prompt where you can enter debugging commands.

Now that you have a debugger prompt, you can begin debugging your application. Here is a list of
standard debugger commands you can issue:

> aor args: Displays the list of arguments supplied to the current function. If there aren’t any

arguments, the call simply returns without displaying anything.

alias: Creates an alias for a complex command. For example, you might need to use a for
loop to drill down into a 1ist to see its contents. You could use an alias to create a com-
mand to perform that task without having to write the complete code every time. An alias
can include replaceable variables, just as you would use for a batch file.
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> b or break: Defines a breakpoint when you supply a line number or a function name. When
you provide a function name, the breakpoint appears at the first executable line within the
function. If an application spans multiple files, you can specify a filename, followed by a
colon, followed by a line number (no function name allowed), such as showFilters2:1.
A breakpoint can also include a condition. To add the condition, follow the breakpoint
specification with a comma and the condition you want to use, such as
ShowFilters2:2, Filter == None. If you type just b or break, the debugger shows the
current breakpoints. Use the c1 or clear command to clear breakpoints you create.

> bt, w, or where: Prints a stack trace with the most current frame at the bottom of the list.
You can use this feature to see how the application arrived at the current point of execution.

> ¢, cont, or continue: Continues application execution until the application ends or the debugger
encounters a breakpoint.

> dor clear: Clears one or more breakpoints. You can specify the breakpoint to clear by providing
one or more breakpoint numbers separated by spaces. As an alternative, you can supply a line
number or a filename and line number combination (where the filename and line number are
separated by a colon).

> commands: Defines one or more commands that execute when the debugger arrives at a line
of code specified by a breakpoint. You include the optional breakpoint as part of the com-
mands command. If you don’t supply a breakpoint, then the commands command refers to
the last breakpoint you set. To stop adding commands to a breakpoint, simply type end. If
you want to remove the commands for a breakpoint, type commands, press Enter, type end,
and press Enter again. A command can consist of any interactive Python or debugger com-
mand. For example, if you want to automatically move to the next line of code, you’d simply
add step as one of the commands.

> condition: Adds a condition to a breakpoint. You must supply a breakpoint number and a
Boolean statement (in string format) as arguments. The debugger doesn’t honor a breakpoint
with a condition unless the condition evaluates to True. The condition command lets you
add a condition to a breakpoint after defining the breakpoint, rather than as part of defining
the breakpoint. If you use condition with a breakpoint, but no condition, then the debugger
removes a condition from a breakpoint, rather than adding one.

d or down: Moves the frame pointer down one level in the stack trace to a new frame.
> debug: Enters a recursive debugger that helps you debug complex statements.

disable: Disables one or more breakpoints so that they still exist, but the debugger ignores
them. You can separate multiple breakpoint numbers with spaces to disable a group of
breakpoints at once.

> enable: Enables one or more breakpoints so that the debugger responds to them. You can
separate multiple breakpoint numbers with spaces to enable a group of breakpoints at once.
Enabling a breakpoint doesn’t override any conditions that are set on the breakpoint. The
condition must still evaluate to True before the debugger reacts to the breakpoint.

> EOF: Tells the debugger to handle the End of File (EOF) as a command. Normally, this
means ending the debugger session once the debugger reaches EOF.
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exit or q or quit: Ends the debugging session. Make sure you type exit, and not exit (),
which still ends the IronPython console session.

h or help: Displays information about the debugger. If you don’t provide an argument, help
displays a list of available debugging commands. Adding an argument shows information
about the specific debugging command.

ignore: Creates a condition where the debugger ignores a breakpoint a specific number of times.
For example, you might want to debug a loop with a breakpoint set at a specific line of code
within the breakpoint. You could use the ignore command to ignore the first five times through
the loop and stop at the sixth. You must supply a breakpoint number and a count to use this
command. The debugger automatically ignores the breakpoint until the count is 0.

j or jump: Forces the debugger to jump to the line of code specified as an argument.

1 or list: Displays the specified lines of code. If you don’t supply any arguments with the com-
mand, the debugger displays 11 lines of code starting with the current line. When you supply
just a starting point (a code line number), the debugger displays 11 lines of code starting with
the starting point you specify. To control the listing completely, supply both a starting and
ending point.

n or next: Continues execution to the next line of code. If the current line of code is a function,
the debugger executes all of the code within the function and stops at the next line of code in
the current function. In sum, this command works much like a step over command in most
other debuggers. (See return, step, and until for other stepping commands.)

p: Prints the value of an expression as the debugger sees it. Don’t confuse this command with
the IronPython print () function, which prints an expression based on how IronPython sees it.

pp: Performs a pretty print. Essentially, this command is the same as the p command, except
that the debugger interprets any control characters within the output so that the output
appears with line feeds, carriage returns, tabs, and other formatting in place.

r or return: Continues execution until the current function returns. This command works
much like a step out command in most other debuggers (see next, step, and until for other
stepping commands).

restart: Restarts the current application at the beginning so that you can retest it. The com-
mand lets you supply optional arguments that appear as part of the sys.argv attribute. This
command preserves debugger history, breakpoints, actions, and options.

run: Starts the application when used within Python as demonstrated earlier in this sec-
tion. However, this command is simply an alias for restart when used within the debugger
environment.

s or step: Executes the current line of code and then moves to the next line of code, even if
that line of code appears within another function. This command works much like a step into
command in most other debuggers (see next, return, and until for other stepping commands).

tbreak: Performs precisely like a break command, except that the debugger removes the
breakpoint when the debugger stops at it the first time. This is a useful command when you
want to execute a breakpoint just one time.
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u or up: Moves the frame pointer up one level in the stack trace to an old frame.
unalias: Removes the specified alias (see the alias command for additional details).

unt or until: Continues execution until such time as the line number is greater than the cur-
rent line number or the current frame returns. This command works much like a combina-
tion of the step over and step out commands in most other debuggers (see next, return, and
step for other stepping commands).

whatis: Displays the type of the argument that you supply.

DEBUGGING WITH THE CLR DEBUGGER

The CLR debugger, cLRDbg . EXE, is part of the .NET Framework SDK. You find it in the GuiDebug
folder of your .NET Framework installation or in the \Program Files\Microsoft.NET\SDK\v2.0\
GuiDebug\ folder. However, if you installed Visual Studio without installing the SDK, you might
not see a Guibebug folder. In this case, you can download and install the .NET Framework SDK
separately. You can obtain the .NET Framework SDK for various platforms at these locations.

>

>
>
>

NET Framework 2.0: http://msdn.microsoft.com/en-us/netframework/aa731542.aspx
NET Framework 3.0: http://msdn.microsoft.com/en-us/netframework/bb264589.aspx
NET Framework 3.5: http://msdn.microsoft.com/en-us/netframework/cc378097.aspx

NET Framework 3.5 SP1: http://msdn.microsoft.com/en-us/netframework/
aab69263.aspx

This section relies on the CLRDbg . EXE version found in the .NET Framework 2.0 SDK. However, the
instructions work fine for every other version of the CLR debugger as well. The newer versions of

the debugger may include a few additional features that you won’t likely use or need when working
with IronPython. The following steps describe how to start the debugger.

1.

Start the CLR debugger. If you installed

Program To Debug

the NET Framework SDK separately, S i g i

choose Start = Programs & Microsoft .NET B G e
Framework SDK v2.0 = Tools & Microsoft E—FF 1=
CLR Debugger. It’s also possible to start =— T

the CLR debugger from the command line [

by typing CLRDbg and pressing Enter as iy ey 0

long as the debugger’s location appears in 0fS P ==

the path. You see the Microsoft CLR

Debugger window.

FIGURE 12-10: Provide the information needed

Choose Debug = Program to Debug. You o
to debug your application.

see the Program to Debug dialog box shown
in Figure 12-10. This dialog box is where you enter the IronPython executable and script
information, along with any command line switches you want to use.
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3.  Click the ellipsis (...) in the Program field and use the Find Program to Debug dialog box to
locate the 1Py . EXE file. Click Open to add the 1PY.EXE information to the dialog box.

4. Type -D NameOfScript.py in the Arguments field (the example uses -D ShowFilters?2
.py). Type any additional command line arguments you want to use while working with the
application.

5. Click the ellipses in the Working Directory field and use the Browse for Working Directory
dialog box to locate the script directory (not the Tpy. EXE directory). Click Open to select the
working directory.

6. Click OK. The CLR debugger prepares the debugging environment. However, you don’t see
any files opened. You must open any files you wish to interact with as a separate step.

7. Choose File & Open = File. Locate the source files you want to debug (ShowFilters2.py
for the example). Click Open. You see the source file opened in the Microsoft CLR Debugger
window. Figure 12-11 shows an example of how your display should look when working
with the example. (The figure shows the debugger in debugging mode.)

™= ipy (Debupging) - Microsoft CLR Debugper
[le Cdt Yew Q[ebug Toos Wedow (e

Iy -0
B @ @ s SN %R He [ o
| showliltersipys| - - M 'ﬂ:ﬁim:ﬂﬁﬂ.' Bx
¢ Inport the required modules. :: B

AmMpOrT WATIRingS -
o g e Sokution oy’ {0 projects)
B Ly Macclanocs Fles

= ! - ey el !

# Define the main|) fumction fofr debuQoing purposes, | shewhreLay

defl mainil:

¥ Display the default ACTiIoR.
print “Defaqlt action:'. warpings.default action

# Display the default filters.
prine ‘\nDefaule Filters:*
for Filrer Af WATrnings.Filters:
g PEIAC “A&Eion: ', Lllcer[of,
PrEAnAC “"Msg:", filter{l],
PEARE "Cat:", SCE(E1lTex(2]).splic{= ") [1].splait{"."}[1).
Print “"Module:', EFllEar(3), =
]

<
F_ cal snack : 3%
| | Mo Langs

| ) Srvppete. iy, neripling|_mons__§17. main g7 79l @y thon. Rl Urkes

Sruppntn. debug, seripting!_main__§13, _main_{Tron@ythen, Runli Liskrs

i Lescals | Tl vaich & | [T immechate Wirkkow (L3 Thisacs el Stack | [ Modues | ] Cutput
Ready Ln 13 Cal9 Chi NS

FIGURE 12-11: Open the source files you want to debug.

At this point, you can begin working with the script just as you would with the Visual Studio debugger.
The next section, “Using Visual Studio for IronPython Debugging,” discusses this debugger in more
detail. Make sure you review the debugger basics described in the “Debugging the Project” section of
Chapter 2 as well.
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USING VISUAL STUDIO FOR IRONPYTHON DEBUGGING

When you create a project for your IronPython application using the techniques described in the
“Using Visual Studio to Create IronPython Applications” section of Chapter 2, you also have access
to the Visual Studio debugger. The “Debugging the Project” section of Chapter 2 provides a good
overview of the functionality you have available to you. However, working with the ShowFilters2
example can provide a few additional insights not found in Chapter 2.

As mentioned in Chapter 2, you can set breakpoints, use the History window, and set watches for
your application. It’s the watches that really shine when working with complex objects. For example,
set a breakpoint at this line of code.

print 'Action:', filter[0]

When you click Start Debugging, the debugger stops at the line of code as you might expect. Now,
create a watch for both filter and filters. As shown in Figure 12-12, you can drill down into a
complex object and examine it. In many cases, you must look through the Non-Public Members to
find what you want, but the data is there for you to peruse. In this case, you can see all five elements
in filters and even see the pattern data. Notice that the Type column is truly helpful in showing
you which types to use when interacting with the data.

Jwatch 1 =0x
e Wishe Tepe
= @ Sher {lalways, <RE_Pattern obiect &% 00000000000 cboact {InonPyihon Rurtime PythanTupie)
o Count ] nt

| " g Seatc members
@ NOn-Pubk mambeng

@ 1] “save’ L = chaéct {stng)

= @ 1 | fironeython Modues Fysonkeges RE_Fattern) | abgect {iraniython Modules Pythonfeex BE_Pat
HT H e
| P oroucnde | {iren@ython Runbme., FysonDctonany | Irariythen, Runtme. PythonDsctonary
|~ P pattern | *Teszz” 1, = atrng
& @ Mon-Publbs mambens | |
= @ [ | PrthenType: Userinameng” | kgt fironkyhon. Aurme. Types, FymonT ype |

& lf Satic members
& @ Mon-Pubbs membens

= @ [ | fironPython Modults FyswnRepex.Rll_Pattern) | cbiect {irenPython Modules.Pythanflegex Al _Pat
.- o z i
= 'ﬁ‘u’mn}n | ey than, Fou bime, Py Shwrln bona | ey i, B imee, Py honDec banar y'
|— oo pattern | st 3« sy
L W@ MonFullc membens | |
¢4 [@ [ skt ot}
FSW|E‘-CE’E&“.GEHR.]MMI" e _hwl
[ m‘h:-lm Culnl.l.rls.]&hw.ll.l;&nah_ falee _hul.i
= 'ﬁﬁulr-{ulmmm.]mwl.imﬁuq [[always’, <RE_Patlern wmla-.-:um_ o] {RronPyhon, Runbme Py oo Tugle }
m‘ﬁﬁlr Colechiorn. It IsFedSoe | true | bl
A7 Syelem. Cobechiorn, List. [sfeadCnly | ue ]
& warmngs. fiters Thee nase “warmmgs' does ol el in e e J_'-I

3 waten 1 [ A

FIGURE 12-12: Watches let you drill down into both Python and .NET data.

Unfortunately, Figure 12-12 also shows the other side of the coin. You can’t access warnings
.filters even though it should be available. The Visual Studio debugger often produces poor
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results when working with Python-specific objects. If you have a need for working with these
objects, the Python debugger described in the “Debugging with the Python Debugger” section of
this chapter is a better choice.

If you’re used to working with the Immediate window while debugging, it does have some use
when working with IronPython. As shown in Figure 12-13, you can use the Immediate window to
query objects directly. However, you can’t drill down into an object as you might have in the past.
Consequently, entering ? filter works just fine, but entering ? filter[0] doesn’t.

Drrenriabe \Window La=F

7 filtecie] -]

Canmot apoly indexing with [1 to am expression af type 'abfect?

¥ Filter

fi always", <HE_Pattern object at PBUOUDODBDODRNEINS  <type "exceptions Usernwarning', <RL_PFattern object at o
CoumE: S5

| -
< *
B cal Stk BB Broskgeinls B Command Wircko IR RUSSHSTEELTAE [0 it

FIGURE 12-13: The Immediate window is only partially useful when working with lronPython.

In general, you’ll find that using the Python debugger works better for some Python-specific appli-
cations. Even though the Visual Studio debugger does provide a nice visual display, the quality of
information isn’t quite as good. Of course, the picture changes when your application mixes Python
and .NET code. In this case, the Visual Studio debugger can be your best friend because it knows
how to work with the .NET objects.

DEFINING AND USING EXCEPTIONS

Exceptions are an essential part of any application. In fact, most developers have no problem using
them at all. Unfortunately, many developers also misuse exceptions. Instead of providing robust
code that handles common problems, the developer simply raises an exception and hopes someone
else does something about the issue. Exceptions are generally used to address conditions that you
couldn’t anticipate.

IronPython provides access to both Python exception and .NET exceptions, so the developer actually
has twice as many opportunities to catch errors before they become a problem. It’s important to use
the correct kind of exception handling. If you’re working with .NET code, you’ll normally use a .NET
exception. Python exceptions address anything that isn’t .NET-specific. The following sections provide
additional information about exceptions.

Implementing Python Exceptions

Python provides a number of standard exceptions, just as the .NET Framework does. You find these
exceptions in the exceptions module. To see the list of standard exceptions, import the exceptions
module and perform a dir () command on it, as shown in Figure 12-14.
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: IronPython Console

IronPython 2.6 (2.6.18928.8> on _NET 2_8.58727_3683

ype “help'”, “copyright", '"credits" or "license" for more information.

>>» import exceptions

>>» dirCexceptions)

['ArithmeticError’,. ‘AszsertionError’,. ‘AttributeError’ . 'BaseException’. ‘Buffer

', ‘BuytesWarning’. ‘DeprecationYWarning’. ‘EOFError’. ‘EnvironmentError’. 'E

. *FloatingPointError’,. ‘FutureWarning', ‘GeneratorExit’'. ‘' I0Error’, 1

- 'Importlarning’ . ‘IndentationErvor’,. ’'IndexError’. 'HeyError’. ‘HKey

oardInterrupt’,. *LookupError’,. ‘MemoryError’. ‘HameError’, ‘HNotImplementedError

» '08Error’ . ‘QuerflovError’, 'PendingDeprecationWarning’,. ’HReferenceError’. 'R

ntimeError’ . ‘RuntimeWarning’, ‘StandardError’. ‘Stoplteration’, ’'SyntaxError’.

'SyntaxWarning’ . ’'SystemError’,. 'SystemExit’,. *TabError’. *TypeError’. ’'Unbound

ocalError’,. 'UnicodeDecodeError’,. ‘UnicodeEncodeError’. ‘UnicodeError’,. ‘Unicod

TranslateError’' ., ’'UnicodeWarning’, ‘UserWarning’,. ‘UalueError’, ‘Warning', *UWin
Y, "FeroDivisionError’, '_doc___ ', ‘_name___', '_ _package__*1

|

FIGURE 12-14: Python stores its list of standard exceptions in the exceptions module.

The various exceptions provide different amounts of information. For example, when working with
anIOError,youcanacamstheerrno,filename,message,andstrerroraﬁrﬂnﬁe&()nthe(nher
hand, a zerobDivisionError provides only the message attribute. You can use the dir (exceptions
.ExceptionName) command to obtain information about each of the exception attributes.

As with .NET, you can create custom exceptions using Python. The documentation for creating
a custom exception is a bit sketchy, but you can create a custom exception (usually with the word
Error in the name by convention) for every need. Listing 12-2 shows all of the Python exception
basics, including creating a relatively flexible custom exception.

’ LISTING 12-2: Discovering the default action and installed filters

Availablefor ~ # Import the required modules.
d‘tmg!gggl:n import exceptions
# Define a custom exception.
class MyError (exceptions.Exception) :
errno = 0
message = 'Nothing'
def _ _init_ (self, errno=0, message='Nothing'):
self.errno = errno
self.message = message
def _ str_ (self):
return repr (self.message)

# Display the Error exception list.
for Error in dir (exceptions):
if 'Error' in Error:
print Error

# Create a standard exception.

try:
5/0
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except ZeroDivisionError as (errinfo):
print "\nDivide by Zero error: {0}".format (errinfo)

# Create a custom exception.
try:
raise MyError (5, 'Hello from MyError')
except MyError, Info:
print "Custom Error ({0}): {1}".format (Info.errno, Info.message)

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing exceptions. The for loop lists all of the exceptions

(the names of the types) found in exceptions, as shown in Figure 12-15. Notice how the code uses
if 'Error' in Error to locate just the exceptions in the module. This technique is useful for a lot
of tasks in IronPython where you need to filter the output in some way.

ronPython 2.6%ipy.exe

ssertionError
ttributeError

uf ferError
OFError
nuvironmentError
loatingPointError
[OError
ImportError

tandardError
uyntaxError
ystemErropr
abError

ypeError
nhoundLocalError
nicodeDecodeError
nicodeEncodeError
nicodeError
nicodeTranslateError
alueError
indowsError
eroDivizionError

ivide by Zero error: Attempted to divide by =ero.
ustom Error<5>: Hello from MyError

ress any key to continue. .. _J
-

FIGURE 12-15: The example shows basic exception handling and creation for Python.

The next bit of code raises a standard exception and then handles it. The output shows just a message.
Notice that this exception relies on the as clause to access the error information.
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It’s time to look at a custom exception, which begins with the MyError class definition. At a
minimum, you should define both __init_ () and __str__ () or the exception won’t work as
intended. Notice how __init__ () assigns default values to both errno and message. You can’t
depend on the caller to provide this information, so including default values is the best way to ap-
proach the problem. You can always assign other values later in the code based on the actual errors.

Make sure you create attributes for any amplifying information you want the caller to have. In this
case, the example defines two attributes errno and message.

The __str__ () method should return a human-readable message. You can return just the text
portion of the exception or return some combination of exception attributes. The important thing
is to return something that the developer will find useful should the exception occur. You can test
this behavior out with the example by typing raise MyError. Here’s the output you’ll see.

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
_ main__ .MyError: 'Nothing'

Because you didn’t provide any arguments, the output shows the default values. Try various
combinations to see how the output works. The example tries the exception in a try. . .except
statement. Notice that a custom exception differs from a standard exception in that you don’t use
the as clause and simply provide a comma with a variable (Info in this case) instead. You can then
use the variable to access the exception attributes as shown. Figure 12-15 shows how the custom
exception outputs information. Of course, your custom exception can provide any combination of

Implementing .NET Exceptions

In general, you want to avoid using .NET exceptions in your IronPython applications, except in those
cases where you need to provide specific functionality for .NET code. The problem is that IronPython
views such exceptions from a Python perspective. Consequently, trapping .NET exceptions can prove
tricky unless you spend some time working with them in advance.

Many .NET exceptions are available in the system assembly so you need to import it before
you can perform any serious work. After that, you can raise a .NET exception much as you do
a Python exception. Handling the exception follows the same route as using a try. . .except
statement. However, the problem is that the exception you get isn’t the exception you raised.
Look at Figure 12-16 and you see that the ArgumentException becomes a valueError and the
ArithmeticException becomes an ArithmeticError.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has shown you some practical techniques for debugging your IronPython application.
In some respects, [ronPython actually makes things easier for you by forcing you to use good coding
practice to write your applications. Sloppy programming will cost you so much time as to make the
programming experience a nightmare. Using a combination of warnings, error trapping, and excep-
tions will make your code significantly easier to debug. Of course, choosing the right debugging tool
is also a requirement if you want to go home this weekend, rather than spending it in your office
debugging your latest application.
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C:AWINDOWS\system32\cmd.exe - ipy

C:%B255 — Source CodesChapterd2>ipy
IronPython 2.6 <2_6_18920_8> on .MET 2.8.58727_3683
Type "help'. "copyright', 'credits' or "licensze' for more information.
»>>>» dmport Syztem
>>» praise System.ArgumentException{’This is an argument exception.’?
Traceback <most recent call last):
File "¢stdin>", line 1, in <module’
ValueError: This is an argument exception.
»»> raise System.ArithmeticException{’This is an arithmetic exception.’)
Traceback (most recent call last):
File '"<stdin>',. line 1, in <{module>
ArithmeticError: This is an arithmetic exception.
>

FIGURE 12-16: IronPython tends to change the name of .NET exceptions.

You’ll get plenty of practice debugging applications. Even experts create applications that don’t
behave as expected. However, sometimes it’s educational to create an application that you use to
experiment. Write the application, make sure it doesn’t actually contain any bugs, and then introduce
bugs to see how various tools work in finding them. Working with known bugs can help you discover
what unknown bugs look like based on their pattern. Fixing known bugs also helps you discover new
techniques for handling bugs so that you can locate and repair bugs in production applications faster.

Chapter 13 begins a new part of the book. In this part, you begin working through some advanced
IronPython capabilities — some of which you can also perform in Python (such as reading and writ-
ing XML), and some that might prove difficult when working with Python (such as interacting with
another .NET language). Chapter 13 begins simply by working through the intricacies of XML
development. You’ll find that IronPython provides many methods of working with XML. Of course,
you might find uses for the debugging techniques covered in this chapter as you work through these
advanced IronPython topics.
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13

Working with XML Data

WHAT’S IN THIS CHAPTER?

> Interacting with XML using the .NET XML classes
> Interacting with XML using the XMLUtil module
> Interacting with XML using the Python modules

The eXtensible Markup Language (XML) is one of the easiest ways to move data between sys-
tems without losing the data context. (Although every system on the planet accepts text data,
you can’t incorporate context with text data.) In addition, Web services and many applications
use XML as an essential data storage strategy. In short, anyone writing an application today is
bound to run into some form of XML. Fortunately, IronPython provides robust XML handling
capabilities that don’t require you to jump through too many hoops (unlike some languages that
make it nearly impossible to perform some XML tasks).

When working with IronPython, you have three choices for working with XML: the NET
Framework, XMLUEtil, and Python modules. This chapter provides an overview of all three
techniques. When you finish this chapter, you should have a good idea of what each technique
can do for you and understand the basics of using each technique.

@ XML comes in a number of forms. In fact, XML comes in so many forms that it
would be quite easy to write an entire book on just one of the techniques described
in this chapter, much less all three. Consequently, you shouldn’t consider this chap-
ter the end of the IronPython X ML experience. Rather, you should consider it a
good start that you can use to find additional information that meets your specific
programming needs. The chapter does provide online references as needed to help
you obtain more information about IronPython’s support for XML.
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USING THE .NET XML FUNCTIONALITY

If you know how to work with XML in .NET languages such as C#, then you already know how
to perform the same tasks in IronPython because you can import the System.xml assembly to gain
full access to this functionality. Because the XML capabilities of the .NET Framework are so well
defined, using the System.xml assembly may be all you need to perform tasks within your applica-
tion. The main issue to consider is how you plan to use your application later. For example, if you
plan to move your application to another platform, then using the .NET Framework solution won’t
work. In addition, you need to consider data type translation in IronPython. The .NET data types
that you use normally are translated into their IronPython counterparts, which could prove confus-
ing for some developers. With these factors in mind, the following sections provide an overview of
XML support in the .NET Framework from the IronPython perspective.

Considering the System.Xml Namespace

The system.xml namespace provides access to the various classes used to interact with XML data.
You use these classes to read, write, interpret, edit, build, and otherwise manage XML data. For
example, you might use the xml1Declaration class to begin building an XML data file from scratch
when needed. All of these classes depend heavily on standards to ensure the file you create using
IronPython is readable by other languages and applications. In fact, the System.xml namespace
supports these standards and specifications.

> XML 1.0 (including Document Type Definition, DTD, support): http: //www.w3.org/
TR/1998/REC-xml1-19980210

\

XML Namespaces (both stream level and Document Object Model, DOM):
http://www.w3.0org/TR/REC-xml -names/

XSD Schemas: http://www.w3.org/2001/XMLSchema
XPath expressions: http: //www.w3.org/TR/xpath
XSLT transformations: http: //www.w3 .org/TR/xslt

DOM Level 1 Core: http: //www.w3 .org/TR/REC-DOM-Level-1/

Y VYV Y Y Y

DOM Level 2 Core: http: //www.w3 .org/TR/DOM-Level-2/

Developing a Basic .NET XML Application

A NET XML application will follow most of the same principles you use when working with a
static language such as C# or Visual Basic.NET. In fact, you might not notice much difference at all
except for the obvious structural requirements of a Python application. Consequently, you should
find it easy to move your XML code over to IronPython because you really don’t have anything new
to worry about. Listing 13-1 shows a simple XML application that creates an XML document, saves
it to disk, reads it from disk, and then displays the content onscreen.

www.it-ebooks.info


http://www.it-ebooks.info/

Using the .NET XML Functionality | 273

DOM-ONLY SUPPORT IN THE .NET FRAMEWORK

It’s important to note that the .NET Framework supports DOM and not Simple API
for XML (SAX). However, if you want SAX support, you can use the Python modules
instead (see the “Working with xml.sax” section of this chapter). XML files include
both data and context. In order to reconstruct the original dataset described by an
XML file, you need a parser to read the text and then convert it to a usable object.
DOM and SAX represent two different methods for interacting with XML documents
without forcing the developer to create a parser. If you want more information about
the DOM versus SAX approach to parsing XML parsers, check out the information at
http://developerlife.com/tutorials/?p=28 and http: //www.Jjamesh.id.au/
articles/libxml-sax/libxml-sax.html. Here’s a summary of the DOM features.

Object-based.

Object module is created automatically.
Element sequencing is preserved.

High memory usage.

Slow initial data retrieval.

Best for complex data structures.

Y Y Y VY VY VY Y

In-memory document updates are supported.

SAX takes a completely different approach than DOM. Here’s a summary of
the SAX features.

> Event-based.

Object module is created by the application.

Element sequencing is ignored in favor of single events.
Low memory usage.

Fast initial data retrieval.

Best for simple data structures.

Y Y VYV VY Y Y

No document updates.

’ LISTING 13-1: Reading and writing an XML document

Available for
download on
Wrox.com

# Import clr to add references.
import clr

# Add the required reference.
clr.AddReference ('System.Xml")

continues
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LISTING 13-1 (continued)

# Import the System.Xml classes.
from System.Xml import *

# This function creates the document and writes it to disk.
def CreateDocument () :

# Create a document.
Doc = XmlDocument ()

# Add the XML Declaration.
Declaration = Doc.CreateXmlDeclaration('1.0', 'utf-8', 'ves')
Doc.AppendChild(Declaration)

# Create the root node.
Root = Doc.CreateNode (XmlNodeType.Element, 'root', None)

# Add child elements to the root.

MsgNode = Doc.CreateNode (XmlNodeType.Element, 'Message', None)
MsgNode.InnerXml = 'Hello'

Root.AppendChild (MsgNode)

MsgNode = Doc.CreateNode (XmlNodeType.Element, 'Message', None)
MsgNode.InnerXml = 'Goodbye'
Root.AppendChild (MsgNode)

# Add the root node to the document.
Doc.AppendChild (Root)

# Save the document to disk.
Doc.Save('Test.XML")

def DisplayDocument () :

# Create a document.
XMLDoc = XmlDocument ()

# Load the XML data.
XMLDoc.Load ('Test.XML")

# Process the document.
for Nodes in XMLDoc:
if type(Nodes) == XmlElement:
for MsgNodes in Nodes:
print 'Message:', MsgNodes.InnerXml

# Interact with an XML document.
CreateDocument ()

DisplayDocument ()

# Pause after the debug session.
raw_input ('\nPress any key to continue...')
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The code begins by importing c1r, which the application uses to add the required reference to
System.xml using the clr.AddrReference () method. The code then imports the System.xml classes.

The example relies on two functions to keep the code simple: CreateDocument (), which creates and
saves the document to disk, and DisplayDocument (), which reads the document from disk and dis-
plays the content on screen. The example calls each of these functions in turn.

The createDocument () function begins by creating an Xm1Document object, Doc. As with any .NET
application, Doc doesn’t contain anything when you create it. The first task is to add the XML dec-
larations so that the result is a well-formed XML document using Doc.CreateXmlDeclaration ().
Calling Doc . Appendchild () adds the declaration to the document.

Now it’s time to create some content. All XML documents have a root node, which is Root for this
example. The code creates Root using Doc.CreateNode () with an xmlNodeType.Element type and
'root' for a name. The example doesn’t work with XML namespaces, so the third argument is set
to None.

The most efficient way to create an XML document from scratch is to add all the child nodes to
Root before you add Root to the document. The code creates MsgNode using the same technique as
for Root. It adds content to MsgNode using the MsgNode . Innerxml property and then adds the node
to Root using Root . AppendChild (). The example provides two 'Message' nodes.

At this point, the code adds
Root to the document using Doc

E' Test. XML - Notepad

.AppendChild(). It then saves the <Txml version="1.0" encoding="utf-B" standalone="yes T
document to disk using Doc. Save (). "_?:._;sagh“e] T

o S e rGooding e MEs S ages

Figure 13-1 shows the typical output . roors
from this example when viewed in
Notepad (you can use any text editor
to view the output because the boc FIGURE 13-1: The XML document output looks much as you
.save () method includes spaces and  might expect.

line feeds).

The pisplayDocument () function begins by creating a document, xMLDoc, using the xm1Document
class constructor. It then loads the previously created XML document using XMLDoc . Load (). At this
point, XMLDoc contains everything the code created earlier and you can easily explore it using the
IronPython console.

If you’ve worked with XML documents using C# or Visual Basic.NET, you know that these languages
sometimes make it hard to get to the data you really want. [ronPython makes things very easy. All you
need is a for loop, as shown in the code. Simple i f statements make it easy to locate nodes of a par-
ticular type, xm1Element in this case.

By the time the code reaches the second for loop, it’s working with the 'Message' elements. The
code simply prints the MsgNodes . Tnnerxml property value to the screen, as shown in Figure 13-2.
By now you can see that IronPython makes it incredibly simple to work with XML documents using
the .NET Framework approach.
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C:\Program Files\lronPython 2.6\ipy.exe

essage: Hello -
essage: Goodbye

resz any key to continue...

FIGURE 13-2: The example outputs the message content in the XML document.

USING XMLUTIL

The IronPython Tutorial directory contains an interesting module, xMLUt11.py. Normally, a
tutorial module wouldn’t require much discussion in a book because the tutorial modules normally
address the special need of teaching someone how to use IronPython. This module is a little differ-
ent, however, because you could possibly use it in an application to reduce the work you must per-
form. It’s important to remember that xMLUt11.py is a tutorial script, so you should make a copy of
it and modify it as needed to meet specific needs in your application. The following sections describe
XMLUtil.py in more detail.

Loading and Viewing the XMLUtil Module

The example in this section assumes that you’ve loaded the xMruti1 module from the IronPython
Tutorial directory. The following steps show you how to load this module manually so you can see
the content.

1. Open the IronPython console.

2. Type import sys and press Enter. This command imports the sys module so that you can
add the required directory to it.

3. Type sys.path.append ('C:/Program Files/IronPython 2.6/Tutorial') and press
Enter (make sure you change the path information to match the location of your IronPython
installation). The xMLUt11.py module exists in the Tutorial directory. Using this module is
fine for experimentation, but be sure you copy the xMLUt11.py module to another location
for other uses.

@ Remember that you can use forward slashes (/) for a path to avoid using double
backslashes (\). Either form works fine with IronPython, but the forward slashes
tend to be easier to read.

4. Typeprint sys.path and press Enter. You should see the new path added to the list.

5. Type import xMrutil and press Enter. This step makes the xMLUt11.py module available
for use.

6. Type dir (xmLutil) and press Enter. You see the list of methods available in xMLUti1 (as
shown in Figure 13-3), which includes the walk () method used in the example.
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IronPython Console

IronPython 2.6 <2_6_.18928.8> on .NMET 2_A.58727_3683
Type "help', “copyright', 'credits" or "license' for more information.

> dmport sys

»>>» syz _path_append<’'C: Program Filezs IronPython 2_6-Tutorial’?

»>>» print sys._path

['C:s“Documents and Settingss~John', ‘C:“PythonZ6ssLib’ . ‘C:s“Program Filess~lp
onPython 2_6~~Libk’',. ‘C:sSProgram Filess“sIronPython 2_65DLLz'. *'C:““Program File
EssIronPython 2.6, ' C:swWProgram FilesssIronPython 2_65NN1libsswsite—packages’,. “C:
sProgram FilessIronPython 2.6/Tutorial’l

»»> import xmlutil

22> dirtxmlutil)

[‘Walk!,. *_builtins__ ', *_doc__ ', '_file_ ', '_name__'. ’_ _package__ ']

-

FIGURE 13-3: The Walk() method makes viewing XML data easier.

Using the XMLUtil Module to View XML Data

As previously mentioned, the xMLUt11.py file isn’t anything so advanced that you couldn’t put it
together yourself, but it’s an interesting module to work with and use. Listing 13-2 shows a short
example of how you could use this module in an application.

‘) LISTING 13-2: Walking an XML document using XMLUHil

Availablefor  # Add the path required to import xmlutil.
download on :
Wrox.com import sys

sys.path.append('C:/Program Files/IronPython 2.6/Tutorial"')

# Import xmlutil to access the Walk() function.
import xmlutil

# Import clr to add references.
import clr

# Add the required reference.
clr.AddReference('System.Xml")

# Import the System.Xml classes.
from System.Xml import *

# Create a document.
XMLDoc = XmlDocument ()

# Load the XML data.
XMLDoc .Load ('Test.XML")

# Walk the file contents.

print 'Contents of Test.XML'

for Node in xmlutil.Walk (XMLDoc) :
print '\nName:', Node.Name
print 'Value:', Node.Value

continues
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LISTING 13-2 (continued)
print 'InnerXml', Node.InnerXml

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The example begins by importing sys, appending the Tutorial folder path, and importing
xMLUtil. The code then imports c1r, adds a reference to system.xml, and imports the System.xml
classes. There isn’t anything new about any of this code.

The example makes use of the Text .xur file created in the “Developing a Basic NET XML
Application” section of this chapter. It creates an xm1Document object, XML.Doc, and loads Text . xu1,
into it using the XMLDoc . Load () method. At this point, you have an XML document that you can walk
(go from node-to-node and examine). The xMLUt11.Walk () method can walk any sort of XML docu-
ment, so you should try it out with other files after you’ve worked with the example for a while.

The next step is to call on xMLUti1.Walk() to walk the XML document for you. The example shows
output from the Name, Value, and Tnnerxml properties. However, you have access to all the properties
provided for the various XML data types that the .NET Framework provides. Consequently, you can
use XMLUt11.Walk () to display any information needed, or to manage that information. Just because
the example displays properties doesn’t mean you have any limitation on how you interact with the
output of XMLUt11.Walk (). Figure 13-4 shows the output of this example.

\Program Files\lronPython 2.6\ipy.exe

ontents of Test.XML

ame: Hdocument

alue: None

Inneriml <¥xml version="1.8" encoding=""utf-8" standalone="yes"?>{root>»<{Message>H
llo{/Message*{Message »Goodbhye{- Message >{/root>

ame = xml
alue: version="1.8" encoding="utf-8" standalone="yes"

alue: MNone
Inneriml {Message>Hello</Heszage>{Message *Goodbye{ Messzage>

ame: Messzage
alue: Mone
Inneriml Hello

ame: Htext
alue: Hello
Inneriml

ame : Message
alue: Mone
Inneriiml Goodhye

ame: Htext
alue: Goodhye
Inneriml

resz any key to continue... _J
-

FIGURE 13-4: Screen shows the output of the Walk() method for Test. XML.

www.it-ebooks.info


http://www.it-ebooks.info/

Using XMLUtil | 279

The xMLUt11.Walk () function is so important because it demonstrates a Python generator
(described later in the section when you have the required background). Most languages don’t pro-
vide support for generators, so they require a little explanation. The issue at the center of this whole
discussion is the variant list. You know that an application will need to process some number of
items during run time, but you have no idea of how long this list is or whether the list will exist at
all. A producer function is one that outputs values one at a time in response to a request. The pro-
ducer keeps processing items until it runs out, so the length of the list is no longer a concern (even if
the list contains no items at all). Most languages rely on a callback, an address to the requestor, to
provide a place to send the producer output. The problem with using a callback is that the code must
provide some means of retaining state information to remember previous values. In some cases,
using callbacks leads to unnatural, convoluted coding techniques that are hard to write, harder to
understand, and nearly impossible to update later.

Developers have a number of alternatives they can use. For example, the developer could simply use
a very large 1ist. However, 1ists require that the developer know what values should appear in the
list during design time, and lists can consume large quantities of memory, making them a less than
helpful solution in many cases. Another solution is to use an iterator to perform the task. Using
an iterator makes it easier to get out of a loop when the processing is finished and eliminates the
memory requirements. However, using an iterator shifts the burden of maintaining state informa-
tion to the producer, complicating an already difficult programming task because the producer may
not know anything about the caller. There are other solutions, as well, such as running the requestor
and producer on separate threads so that each object can maintain state information without worrying
about the potential corruption that occurs when running the code on a single thread. Unfortunately,
multithreaded applications can run slowly and require a platform that fully supports multithreading,
making your application less portable. In short, most languages don’t provide a good solution to the
problem of working with data of variant length.

A generator creates a situation where the producer continuously outputs individual results as
in a loop, maintaining its state locally. The requestor actually views the function as a type of
iterator, even though the producer isn’t coded to provide an iterator. To accomplish this
task, Python provides the yield statement shown in Figure 13-5. The yield statement returns
an intermediate result from the producer to the requestor, while the producer continues to pro-
cess a list of items.

The code in Figure 13-5 begins with the definition of a function named walk (). This function accepts
some kind of XML as input. The first yield statement sends the entire xml input back to the requestor
(the example application shown in Listing 13-2). Consequently, you see #document as the Name and the
entire XML document as the Tnnerxml.

The second call to walk () moves past the first yield statement. Because the second item doesn’t
meet the hasattr (xml, "Attributes") requirement, the code moves onto the loop statement at
the bottom of the code listing shown in Figure 13-5. The effect of this loop is to obtain the child
elements of the entire document. So the second call to walk () ends with yield c, which returns
the XML declaration element. As a result, you see xml for the Name, version="1.0"
encoding="utf-8" standalone="yes" for the Value, and nothing for the Innerxml.

This second call ends processing of the XML declaration.
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FIGURE 13-5: The XMLUtil.Walk() function is interesting because it provides a generator.

The third call to walk () begins processing of the root node. It’s interesting to trace through the code
in the debugger because you see the for loops in xMLUti1.Walk () used to trace through each element
of the input xm1 as if it were using recursion or perhaps some type of iteration, but the fact is that

the code merely combines the for loop with a yield statement to feed each partial result back to the
requestor. Using the Python debugger is actually a bit more helpful in this case than using the Visual
Studio debugger because the Visual Studio debugger won’t show you the value of xm1, child, or c so
that you can see the changing values. The example code for this book includes xv1.ut i 1pemo2 . py for
the purpose of using the Python debugger. Follow these steps to load the debugger so you can trace
through the example yourself.

1. Open the IronPython console.

2. Type import sys and press Enter. This command imports the sys module so that you can
add the required directory to it.

3. Type sys.path.append('C:/Program Files/IronPython 2.6/Tutorial') and press
Enter (make sure you change the path information to match the location of your IronPython
installation).

4. Type import xMLutil and press Enter to import the support file (important if you want to
see how the generator works).

5. Type import XMLUtilDemo2 and press Enter to import the source code file.
6. Type import pdb and press Enter to import the debugger.

7. Type pdb.run('XMLUtilDemo2.main () ') to start the debugger. At this point, you can
single step through the code to see how everything works. The “Debugging with the Python
Debugger” section of Chapter 12 provides additional details.
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USING THE PYTHON MODULES

At one point, the Python modules were stable and straightforward to use, but later versions are less
stable and, when it comes to IronPython, may be missing required elements completely. Consequently,
you might see tutorials such as the one at http: //www.boddie.org.uk/python/XML_intro.html

and wonder why they don’t work. These tutorials are based on earlier versions of Python and don’t
account for the missing CPython elements in IronPython. The following sections describe how to over-
come these problems in your application when you use the Python approach to XML file management
in IronPython.

Working with xml.dom.minidom

The xm1 . dom.minidom module is designed to help you work with XML using the DOM approach.
However, this module is far from complete in IronPython, partly due to the CPython support required
in standard Python. The actual document support is complete, so you won’t have a problem building,
editing, and managing XML documents. It’s the write and read support that are lacking.

Fortunately, you can overcome write issues by using a different approach to outputting the docu-
ment to disk (or other media). Standard Python development practice is to use the xml.dom.ext
.PrettyPrint () method, which simply doesn’t exist in IronPython. You get around the problem by
performing the task in two steps, rather than one, as shown in Listing 13-3.

The reading problem isn’t as easy to solve. Standard Python development practice is to use the xm1l
.dom.minidom.parse () method. This method does exist in IronPython, but it outputs an error stating

ImportError: No module named pyexpat

This module actually is missing. In order to fix this problem, you must download the pyexpat.

py file from https://fepy.svn.sourceforge.net/svnroot/fepy/trunk/1lib/. Place this file in
your \Program Files\IronPython 2.6\Lib,n0tthe\Program Files\IronPython 2.6\Lib\
xml\dom folder as you might think. As shown in Listing 13-3, the standard Python techniques
work just fine now.

‘) LISTING 13-3: Managing XML documents using the Python approach

Availablefor  # Import the required XML support.
download on : o
Wrox.com import xml.dom.minidom
def CreateDocument () :
# Create an XML document.
Doc = xml.dom.minidom.Document ()

# Create the root node.
Root = Doc.createElement ('root')

# Add the message nodes.

MsgNode = Doc.createElement ('Message')
Message = Doc.createTextNode('Hello')
MsgNode.appendChild (Message)

continues
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LISTING 13-3 (continued)
Root.appendChild (MsgNode)

MsgNode = Doc.createElement ('Message')
Message = Doc.createTextNode ('Goodbye')
MsgNode.appendChild (Message)
Root.appendChild (MsgNode)

# Append the root node to the document.
Doc.appendChild (Root)

# Create the output document.
MyFile = open('Test2.XML', 'w')

# Write the output.
MyFile.write (Doc.toprettyxml (encoding='utf-8"))

# Close the document.
MyFile.close()

def DisplayDocument () :
# Read the existing XML document.
XMLDoc = xml.dom.minidom.parse('Test2.XML"')

# Print the message node content.
for ThisChild in XMLDoc.getElementsByTagName ('Message') :
print 'Message:', ThisChild.firstChild.toxml().strip('\n\t")

CreateDocument ()
DisplayDocument ()

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

The first thing you should notice is that the code for this example is much shorter than its NET
counterpart, even though the result is essentially the same. Despite the problems with the Python
libraries, you can write concise code for manipulating XML using Python.

The code begins by importing the only module it needs, xm1 .dom.minidom. It then calls
CreateDocument () and DisplayDocument () in turn, just as the .NET example does. In fact, the
output from this example is precisely the same. You see the same output shown in Figure 13-2
when you run this example.

The createbocument () function begins by creating an XML document, Doc, using xm1 . dom
.minidom.Document (). The XML document automatically contains the XML declaration, so
unlike the .NET version of the code, you don’t need to add it manually. So the first processing task
istocraﬁetherootnodeuﬁngDoc.createElement('root'L

As with the NET example, this example creates two MsgNode elements that contain different messages.
The technique used is different from the .NET example. Instead of setting an Innerxml property, the
code creates an actual text node using Doc . createTextNode (). However, the result is the same, as
shown in Figure 13-6. The last step is to add Root to Doc using Doc . appendChild ().
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A big difference between IronPython and

E Test2. XML - Notepad
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filename and the mode, where 'w' signi- </roots

fies write. In order to write the text to a

file, you use a two-step process. First, the

FIGURE 13-6: The Python output is similar, but not precisely
the same as the .NET output.

code creates formatting XML by calling
Doc. toprettyxml (). The function accepts
an optional encoding argument, but there isn’t any way to define the resulting XML document as
stand-alone using the standalone="yes" attribute (see Figure 13-1). Second, the code writes the
data to the file buffer using MyFile.write().

Calling uyFile.write () doesn’t write the data to disk. In order to clear the

file buffer, you must call viyFile.close (). Theoretically, I[ronPython will call
MyFile.close () when the application ends, but there isn’t any guarantee of
this behavior, so you must specifically call iyFile.close () to ensure there isn’t
any data loss.

The DisplayDocument () function comes next. Reading an XML document from disk and placing
it in a variable is almost too easy when using [ronPython. All you need to do is make a single call to
xml.dom.minidom.parse (). That’s it! The document is immediately ready for use.

The second step is to display the same output shown in Figure 13-2. Again, all you need in
IronPython is a simple for loop, rather than the somewhat lengthy .NET code. In this case,
you ask IronPython to retrieve the nodes you want using xMLDoc . getElementsByTagName ().
The output is a list that you can process one element at a time. The print statement calls on
a complex-looking call sequence.

ThisChild.firstChild.toxml () .strip('\n\t")

However, if you take this call sequence apart, it really isn’t all that hard to understand. Every iteration
of the loop places one of the MsgNode elements in Thischild. The first (and only) child of MsgNode is
the Message text node, so you can retrieve it using the firstChild property. The firstChild property
contains a DOM Text node object, so you convert it to XML using the toxml () method. Unfortunately,
the resulting string contains control characters, so you remove them using the strip (' \n\t') method.
The result is a simple value output.

Working with xml.sax

It’s important to remember that SAX is an event-driven method of working with XML. An applica-
tion looks at a small number of bits out of an entire document. Consequently, SAX can be a good
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method for processing larger documents that you can’t read into memory at one time. A SAX appli-
cation normally relies on three constructs:

> One or more sources as input
> A parser (normally, only one is used)

> One or more handlers to respond to input events

There are many different Python SAX modules. Each of these modules provides different imple-
mentations of the three constructions. The default SAX implementation provides just four handlers.
These handlers are implemented as classes that you use to interact with the events generated by the
input file.

>  ContentHandler: Provides the main SAX interface for handling document events. Most
applications use this interface as a minimum because it provides the basic support required
for any document. The example shows how to use this handler, which is provided as part of
the xml.sax module.

DTDHandler: Manages all of the Document Type Definition (DTD) events.

EntityResolver: Resolves external entities such as files referenced by processing
instructions.

>  ErrorHandler: Reports any errors or warnings that the parser encounters when it processes
the XML. Provided as part of the xm1.sax module.

Now that you have a little better idea of what to expect, it’s time to look at an actual example.
Listing 13-4 shows a simple SAX implementation that includes all of the constructs you normally
need. Of course, you can easily add to this example to make it do considerably more than it does now.

‘) LISTING 13-4: Parsing an XML document using SAX

Availablefor  # Import the required module.
download on .
Wrox.com import xml.sax
# Create a handler based on the default ContentHandler class.
class MessageHandler (xml.sax.ContentHandler) :

# Contains the message text.
Message = ''

# Determines when the content is a message.
IsMessage = False

# Check for the kind of element before processing it.
def startElement (self, name, attrs):
if name == 'Message':
self.IsMessage = True
self .Message = "'
else:
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self.IsMessage = False

# If this is the right kind of element, display the message for it.
def endElement (self, name):
if name == 'Message':
print 'Message:', self.Message.strip('\n\t')

# Add each of the characters of the message to the Message variable.
def characters(self, ch):
if self.IsMessage:
self.Message += ch

# Create a parser.
Parser = xml.sax.make_parser ()

# Create a handler for the parser and tell the parser to use it.
Handler = MessageHandler ()
Parser.setContentHandler (Handler)

# Open a source and parse it using the parser with the custom handler.
Parser.parse (open('Test2.XML"'))

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing the required xm1 . sax module. You don’t need anything fancy to create a
basic SAX handler. Remember that SAX processes the file one character at a time and generates events
based on the characters that the parser sees. Consequently, the code may seem a little odd for someone
who is used to working with complete elements, but SAX gives you fine control over the processing
cycle, including locating errors within the file.

The centerpiece of this example is the MessageHandler class. This class includes a variable to hold
the message (Message), an indicator of whether an element is a message (TsMessage), and the three
methods described in the following list.

>  startElement (): The parser calls this method at the beginning of an element.
>  endElement (): The parser calls this method at the end of an element.
>  characters(): Every character read from the source generates a call to characters ().
For this example, the startElement () method checks the element name. If the element is a 'Message'

element, then the code sets TsMessage to True and clears Message of any existing content. This is a
preparatory step.

When the characters () method sees that TsMessage is True, it appends every character it receives
to Message. Remember that these are individual characters, so you can’t assume much about the
content except that the flow is from the beginning of the file to the end of it. In other words, you
won’t receive characters out of order.

The endElement () checks the element name again. When the element name is 'Message ', the code
prints the content of Message. Because Message contains all of the characters from the source, you
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must use strip('\n\t') to remove any control characters. The output from this example is the
same as shown in Figure 13-2.

Now that you understand the handler, it’s time to see how you put it to work. The main part of

the code begins by creating a parser, Parser, using xml . sax.make_parser (). Remember that the
parser simply generates events based on the input characters it sees. The handler performs the actual
interpretation of those characters.

The next step is to create an instance of MessageHandler named Handler. The code uses Parser
.setContentHandler () to assign the handler to Parser. Otherwise, Parser won’t know which
handler to use to process the XML characters.

In order to process the XML file, the code still requires a source — the third construct. The
open ('Test2.XML') call opens Test2.XML as a source and passes this source to Parser through
the Parser.parse () method. It’s the call to the Parser.parse () method that actually begins
the process of generating events.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has demonstrated basic XML usage in IronPython using three basic techniques. It’s
important to remember that this chapter presents an overview of XML usage with IronPython and
that it isn’t intended to tell the whole story of XML usage for your specific application. What you
should take away from this chapter is a basic understanding of which techniques work best for a
particular need. In addition, because IronPython does offer so many choices, you should consider
just how to use it to access the XML you need from any location. When working with IronPython,
you don’t have to follow someone else’s rules — you make your own.

A major issue that most companies face when working with XML is that the developers don’t

truly understand the format of the XML data with which they want to work. The flexibility that
IronPython offers is a double-edged sword. If you don’t truly understand the data you want to manip-
ulate, the flexibility that IronPython offers can become more of a hindrance than a help. Take time
now to work through the XML data formats that your application uses and create a plan for manag-
ing them using IronPython. After you take this step, consider which IronPython technique will work
best for your application and then spend more time researching that technique before you begin build-
ing your application.

Chapter 11 introduced the Dynamic Language Runtime (DLR) as it applies to ASP.NET application
development. However, the information in Chapter 11 was just an appetizer. Now that you’ve had
time to work through more of the capabilities that IronPython has to offer, it’s time for the main
course. Chapter 14 helps you understand the capabilities that DLR provides in more detail. You’ll
be amazed at what DLR can do for your application and how it can make your development efforts
both simpler and less error-prone. Of course, you’ll find a few usage caveats in Chapter 14 as well.
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Interacting with the DLR

WHAT’S IN THIS CHAPTER?

Getting your copy of the DLR

Considering hosting APIs

Employing extensions to the LINQ ExpressionTree
Working with DynamicSite

Understanding IDynamicObject

Using the ActionBinder
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Considering the other DLR Features

The Dynamic Language Runtime (DLR) is a new feature of the .NET platform. Its intended pur-
pose is to support dynamic languages, such as Python (through IronPython) and Ruby (through
IronRuby). Without DLR, the NET Framework can’t really run dynamic languages. In addition,
DLR provides interoperability between dynamic languages, the NET Framework, and static
languages such as C# and Visual Basic.NET. Without DLR, dynamic and static languages can’t
communicate (see the section “Understanding the Relationship between Dynamic and Static
Languages” in Chapter 15 for additional details). In order to meet these goals, DLR must pro-
vide basic functionality that marshals data and code calls between the dynamic and static envi-
ronments. This functionality comes in a number of forms that are discussed in this chapter. You
might be surprised to find that you’ve already used many of these features throughout the book.
Here’s the list of features that DLR supports in order to accomplish its goals.

> Hosting Application Programming Interfaces (APIs): In order to run dynamic language
scripts, the host language must have access to the scripting engine. The Hosting APIs
provide the support needed to host the dynamic language within the host environment
through the scripting engine. This marshaling of code and data makes it possible to
seamlessly integrate static and dynamic languages.
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Extensions to Language Integrated Query (LINQ) ExpressionTree: Normally, a language would
need to convert data, objects, and code into Microsoft Intermediate Language (MSIL) before it
could translate anything into another language. Because all .NET languages eventually end up
as MSIL, MSIL is the common language for all higher-level .NET languages. These extensions
make it possible for language compilers to create higher-level constructs for communication pur-
poses, rather than always relying on MSIL. The result is that the marshaling process takes less
time and the application runs faster.

Dynamicsite: This feature provides a call-site cache that dynamic languages use in place
of making constant calls to other .NET languages. Because the call-site cache is already in a
form that the dynamic language can use, the overall speed of the dynamic language applica-
tion improves.

IDynamicObject: An interface used to interact with dynamic objects directly. If you create
a class that implements TDynamicobject, DLR lets the class perform the required conver-
sions, rather than rely on the built-in functionality. Essentially, you create an object that
can have methods, properties, and events added dynamically during run time. You use
IDynamicObject when you want to implement custom behaviors in your class.

ActionBinder: The ActionBinder is a utility that helps support .NET interoperability. The
ActionBinder is language specific. It ensures that conversions of variable data, return values,
and arguments all follow language-specific behaviors so that the host language sees the data
in a form it understands.

These are the main tasks that DLR performs. Of course, it also provides other compiler utilities
that you need to know about. The final section in this chapter provides an overview of these other
features.

@

DLR is a constantly changing technology today, so you'll want to keep up
with the additions and changes to DLR. One of the better places to find
general DLR resources online is at http: //blogs.msdn.com/ironpython/
archive/2008/03/16/dlr-resources.aspx. 1his chapter also provides a
number of specific resources you can use to discover more about DLR. The
point is to keep track of what’s going on with this exciting technology and
review your code as things change.

OBTAINING DLR

It’s important to remember that IronPython relies on DLR to perform just about every task that
IronPython executes. Therefore, you already have access to a certain level of DLR, even if you don’t
install anything or do anything special. In fact, you’re using DLR in the background every time you
use IronPython. However, you’re using DLR without really knowing it exists and without under-
standing what DLR itself can do for your application. So while you can use the direct approach to
DLR, it can prove frustrating and less than friendly.
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In order to truly understand DLR, you at least need documentation. Better yet, you can download
the entire DLR package and begin to understand the true impact of this product. If nothing else,
spend some time viewing the available components at http: //www.codeplex.com/dlr. The follow-
ing sections describe various methods of gaining access to DLR so you can use it to perform some
custom tasks.

This chapter relies on DLR version 0.92, which is a pre-release version of the
product. It’s never a good idea to use pre-release software in a production envi-
ronment unless you're willing to live with the potential issues that pre-release
software brings, such as reliability, speed, and security problems. This chapter is
better viewed as food for thought for future production projects and as a means
of experimenting with new technology.

Using the Direct Method

The direct method is the easiest way to obtain the benefits of DLR, but it’s also the most limited. You
simply add a reference to the TronPython.DLL file located in the \Program Files\IronPython 2.6
folder of your hard drive. This technique works fine for embedding IronPython scripts in your C# or
Visual Basic.NET application. In fact, you gain access to the following classes:

> IronPython
IronPython.Compiler
IronPython.Compiler.Ast
IronPython.Hosting
IronPython.Modules
IronPython.Runtime
IronPython.Runtime.Binding
IronPython.Runtime.Exceptions

IronPython.Runtime.Operations

Y Y Y VY Y VY VY VY'Y

IronPython.Runtime.Types

For many developers, this is all the DLR support you need, especially if your application only requires
cross-language support through the Hosting APIs. (You’ll still want to download the documentation
that’s available on the main DLR Web site — the section “Downloading the Documentation” later in
this chapter explains how to perform this task.) The following steps describe how to add the required
reference to gain access to these classes.

1.  Create the .NET project.

2. Right-click References in Solution Explorer and choose Add Reference from the context menu.
You see the Add Reference dialog box.
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If you really want to experience DLR, you FIGURE 14-1: Add the IronPython.DLL file to your project.

need the complete package. The full DLR

consists of a number of components and even the source code weighs in at a hefty 10.5 MB. You
must build the full DLR from the source code as described in the section “Building the Full DLR”
later in this chapter.

Before you begin the download, check out the release notes at http://dlr.codeplex.com/
wikipage?title=0.92_release_notes for additional information about DLR. For example, you
might decide to get an IronPython- or IronRuby-specific download. The full release includes both
language products (which can be helpful, even if you use only one of them).

You obtain the full DLR from http://dlr.codeplex.com/Release/ProjectReleases
.aspx?ReleaseId=34834. When you click the DLR-0.92-Src.zip link, you see a licensing
dialog box. Click I Agree to begin the download process.

After the download completes, extract the resulting DLR-0.92-Src.zIP file into its own folder. The
resulting \Codeplex-DLR-0.92 folder contains the following items.

>  License.HTML and License.RTF: You can read the same licensing information in two differ-
ent formats. Use whichever form works best for you.

> \Docs: A folder containing the complete documentation for DLR. The best place to begin is
the DLR-Overview.DocC file.

> \samples: A folder containing a number of sample applications that demonstrate DLR
features. There’s only one IronPython sample in the whole batch — you’ll find it in the
\Codeplex-DLR-0.92\Samples\Silverlight\App\Python\python folder.

> \Source: A folder that contains the complete DLR source code that you need to compile in
order to use DLR to create applications. This folder should be your first stop after you read
the DLR-Overview.DOC file.

At this point, you can proceed with the instructions in the next section, “Building the Full DLR.”
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Building the Full DLR

Before you can use DLR, you must build it. The previous section explains how to download a copy of
the DLR source. The following sections describe three methods you can use to build DLR. For most
developers, the easiest and fastest method is the command line build. However, if you want to review
the code before you use it, you might want to load the solution in Visual Studio and take a peek.

Performing a Command Line Build

The command line build option requires that you use the Visual Studio command line, not a standard
command line (which doesn’t contain a path to the utilities you need). The following steps describe
how to perform the command line build:

1. Choose Start =& Programs = Microsoft Visual Studio 2008 = Visual Studio Tools = Visual
Studio 2008 Command Prompt or Start = Programs & Microsoft Visual Studio 2010 =
Visual Studio Tools & Visual Studio Command Prompt (2010). You’ll see a command prompt.

2. Type cD \Codeplex-DLR-0.92\Src and press Enter. This command places you in the DLR
source code directory.

3. Type MsBuild Codeplex-DLR.SLN (when using Visual Studio 2008) or
MSBuild Codeplex-DLR-Dev10.SLN (when using Visual Studio 2010) and press
Enter. By default, you get a debug build. Use the /p:Configuration=Release command
line switch (as in MSBuild Codeplex-DLR.SLN /p:Configuration=Release Or
MSBuild Codeplex-DLR-Devl10.SLN /p:Configuration=Release) to obtain a release
build. You see a lot of text appear onscreen as MSBuild creates the DLR DLLs for you.
Some of the text will appear unreadable (Microsoft uses some odd color combinations).
When the build process is complete, you should see 0 Error (s) as the output, along with a
build time, as shown in Figure 14-2. (If you don’t see a 0 error output, you should probably
download the files again because there is probably an error in the files you downloaded.)

e+ Visual Studio Command Prompt (2010)

B Errowr(sd
ime Elapsed B@:-8A@:25_2§
s»GCodeplex—DLR-A.92%~8rc> j

FIGURE 14-2: The build process should show O Error(s) as the output message.

@ Don’t look for the output in the source code folders. The output from the build
process appears in the \Codeplex-DLR-0.92\Bin\40 folder when working with
Visual Studio 2010, no matter which technique you use to build DLR. Visual
Studio 2008 developers will find their output in the \Codeplex-DLR-0.92\
Bin\Debug 07 \Codeplex-DLR-0.92\Bin\Release folders, depending on the
kind of build created. Visual Studio 2008 developers will also find a separate
\Codeplex-DLR-0.92\Bin\Silverlight Debug o7 \Codeplex-DLR-0.92\Bin\
Silverlight Release folder for Silverlight use.
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Performing a Visual Studio 2008 Build
Some developers will want to perform a build from within Visual Studio 2008. To perform this
task, simply double-click the Codeplex-DLR.SLN icon in the \Codeplex-DLR-0.92\Src folder.
Choose Build = Build Solution or press Ctrl+Shift+B. You’ll see a series of messages in the Output
window. When the process is complete, you should see, “Build: 23 succeeded or up-to-date, 0 failed,
1 skipped” as the output.

@ You must select each of the options in the Solution Configurations combo box
in turn and perform a build to create a complete setup. Otherwise, you’ll end
up with just the Release build or just the Debug build. If you need Silverlight or
FExCop support, you must also create these builds individually.

Don’t worry if you see a number of messages stating

Project file contains ToolsVersion="4.0", which is not supported by this
version of MSBuild. Treating the project as if it had ToolsVersion="3.5".

because this is normal when using Visual Studio 2008. You’ll also see a number of warning messages
(a total of 59 for the current DLR build) in the Errors window, which you can ignore when using the

current release.

Performing a Visual Studio 2010 Build

A release version of DLR will build better if you have a copy of Visual Studio 2010 on your

system. To perform this task, simply double-click the Codeplex-DLR-Dev10.SLN icon in the
\Codeplex-DLR-0.92\Src folder. Set the Solution Configurations option to Release or Debug as
needed (there aren’t any options to build Silverlight or FxCop output). Choose Build = Build Solution
or press Ctrl+Shift+B. You’ll see a series of messages in the Output window. When the process is
complete, you should see, “Build: 15 succeeded or up-to-date, 0 failed, 2 skipped” as the output. The
Warnings tab of the Error List window should show 24 warnings.

Downloading the Documentation

The download you performed earlier provides code and documentation, but you might find that the
documentation is outdated. As with everything else about DLR, the documentation is in a constant
state of flux. If you want to use DLR directly, then you need the documentation found at
http://dlr.codeplex.com/wikipage?title=Docs and specs&referringTitle=Home.
Unfortunately, you have to download each document separately.

Reporting Bugs and Other Issues

At some point, you’ll run into something that doesn’t work as expected. Of course, this problem
even occurs with production code, but you’ll definitely run into problems when using the current
release of DLR. In this case, check out the listing of issues at http: //www.codeplex.com/dlr/
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WorkItem/List.aspx. If you don’t find an issue entry that matches the problem you’re experiencing,
make sure you report the bug online so it gets fixed. Of course, reporting applies equally to code
and documentation. Documentation errors are often harder to find and fix than coding errors — at
least where developers are concerned — because it’s easier to see the coding error in many cases.

WORKING WITH HOSTING APIS

As you’ve progressed through the book, you probably found that IronPython is a reasonably easy
language to learn, yet it provides considerable flexibility and functionality. In fact, you may have even
wondered whether it’s possible to use IronPython as a scripting language for your next application.
Fortunately, you can use IronPython as the scripting language for your next application by relying on
the Hosting APIs. It turns out that a lot of people have considered IronPython an optimal language
for the task. The following sections consider a number of Hosting API questions, such as how you can
use it in an actual application, what the host application needs in order to use the Hosting APIs, and
what you'd need to do to embed IronPython as a scripting language in an application.

@ A single section of a book can’t provide everything needed to use the Hosting
APIs. In fact, the authors of the Hosting APIs specification required 87 pages

just to document the specification. You can find the specification in the
DLR-Spec-Hosting.DOC ﬁle found in the \Codeplex-DLR-0.92\Docs folder Of
your DLR installation. Of course, you may find that some of the information in
this file is outdated, so be sure to check on http: //www.iunknown.com/2008/01/
latest-dlr-host.html for additional information or download the updated
specification from http: / /www.iunknown.com/files/dlr-spec-hosting.pdf.

Using the Hosting APlIs

The DLR specification lists a number of hosting scenarios, such as operating on dynamic
objects you create within C# or Visual Basic.NET applications. (See the section “Working
with IDynamicObject” later in this chapter for details on dynamic objects in C# and Visual
Basic.NET.) It’s also possible to use the Hosting APIs to create a scripting environment within
Silverlight or other types of Web applications.

Whatever sort of host environment you create, you can use it to execute code snippets or entire
applications found in files. The script run time can appear locally or within a remote application so
you can use this functionality to create agent applications or scripting that relies on server support.
The Hosting APIs make it possible to choose a specific scripting engine to execute the code or to
let DLR choose the most appropriate scripting engine for the task. This second option might seem
foolhardy, but it can actually let your code use the most recent scripting engine, even if that engine
wasn’t available at the time you wrote the host environment code.

Chaos could result if you couldn’t control the extent (range) of the script execution in some way.
For example, two developers could create variables with the same name in different areas of the
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application. The Hosting APIs make it possible to add scope to script execution. The scope acts
much like a namespace does when writing code. Just as a namespace eliminates naming conflicts in
assemblies, scoping eliminates them in the scripting environment. Executing the code within a scope
also provides it with an execution context (controlled using a ScriptScope). Scopes are either pub-
lic or private, with private scopes providing a measure of protection for the scripting environment. A
script can also import scopes for use within the environment or require the host to support a certain
scope to execute the script.

The Hosting APIs also provide support for other functionality. For example, you can employ
reflection to obtain information about object members, obtain parameter information, and view
documentation. You can also control how the scripting engine resolves file content when dynamic
languages import code files.

Understanding the Hosting APIs Usage Levels

The DLR documentation specifies that most developers will use the Hosting APIs at one of three
levels that are dictated by application requirements. Here are the three basic levels.

> Basic code: The basic code level (Level 1 in the documentation) relies on a few basic types to
execute code within scopes. The code can interact with variable bindings within those scopes.

»  Advanced code execution: The next level (Level 2 in the documentation) adds intermediate
types that provide additional control over how code executes. In addition, this level supports
using compiled code in various scopes and permits use of various code sources.

> Support overrides: The final level (Level 3 in the documentation) provides methods to override
how DLR resolves filenames. The application can also use custom source content readers, reflect
over objects for design-time tool support, provide late bound variable values from the host, and
use remote ScriptRuntime objects.

The concept of a scriptRuntime object is central to working with the Hosting APIs. A host always
begins a session by creating the ScriptRuntime object and then using that object to perform tasks.
You can create a ScriptRuntime object using several methods. Of course, the easiest method is to
use the standard constructor, which requires a ScriptRuntimeSetup object as input. It’s also pos-
sible to create a ScriptRuntime object using these methods

>  ScriptRuntime.CreateFromConfiguration(): A factory method that lets you use a pre-
configured scope to create the ScriptRuntime object. In fact, this factor method is just short
for new ScriptRuntime (ScriptRuntimeSetup.ReadConfiguration()).

>  ScriptRuntime.CreateRemote(): A factory method that helps you to create a
ScriptRuntime object in another domain. The code must meet strict requirements to per-
form remote execution. See Section 4.1.3, “Create” Methods,” in the Hosting APIs specifica-
tion for details.

At its name implies, a ScriptRuntimeSetup object gives a host full control over the ScriptRuntime
object configuration. The ScriptRuntimeSetup object contains settings for debug mode, private execu-
tion, the host type, host arguments, and other setup features. Simply creating a ScriptRuntimeSetup
object sets the defaults for executing a script. Once you use a ScriptRuntimeSetup object to create a
ScriptRuntime object, you can’t change the settings — doing so will raise an exception.
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The Hosting APIs actually support a number of objects that you use to create a scripting environ-
ment, load the code you want to execute, and control the execution process. The figure at nttp://
www. flickr.com/photos/john_lam/2220796647/ provides an overview of these objects and how
you normally use them within the hosting session.

It’s important to isolate code during execution. The Hosting APIs provide three levels of isolation.

>  appDomain: The highest isolation level, which affects the entire application. The Appbomain
lets you execute code at different trust levels, and load and unload code as needed.

>  ScriptRuntime: Every AppDomain can have multiple ScriptRuntimes within it. Each
ScriptRuntime object can have different name bindings, use different .NET assemblies,
have different settings (one can be in debug mode, while another might not), and provide
other settings and options support.

> ScriptScope: Every ScriptRuntime can contain multiple ScriptScopes. A ScriptScope
can provide variable binding isolation. In addition, you can use a ScriptScope to give exe-
cutable code specific permissions.

Now that you have a better idea of how the pieces fit together, it’s important to consider which
pieces you use to embed scripting support within an application. Generally, if you want basic code
(Level 1) support, all you need are the objects shown in green at http: //www.flickr.com/photos/
john_lam/2220796647/. In fact, if you want to use the default Scriptscope settings, all you really
need to do is create the ScriptRuntime and then use the default ScriptScope.

Considering the Host Application

A host has to meet specific requirements before it can run IronPython as a scripting language.
Chapter 15 discusses more of the details for C# and Visual Basic.NET developers. You’ll find that
C# and Visual Basic.NET provide everything you need. However, it’s interesting to see just what
the requirements are, especially if you’re using an older version of these languages. Section 3 of the
DLR-Spec-Hosting.DOC file found in the \Codeplex-DLR-0.92\Docs folder contains complete
information about the hosting requirements. Section 3.3 (and associated subsections) are especially
important for most developers to read if they plan to use the Hosting APIs for anything special.

Embedding IronPython as a Scripting Language

Imagine that you’ve created a custom editor in your application where users can write IronPython
scripts. They then save the script to disk (or you could read it from memory), and then they assign
the script to a button or menu in your application. When the user selects the button or menu, your
application executes the script. Creating this scenario isn’t as hard as you might imagine. DLR
comes with most of the functionality you need built in.

Of course, you need a test script to start. Listing 14-1 shows the test script for this example. The

example is purposely simple so that the example doesn’t become more focused on the IronPython
code than the code that executes it. However, you could easily use any script you want as long as
it’s a legitimate IronPython script.
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‘) LISTING 14-1: A simple IronPython script to execute

dAvaiI?bI(:Iiur # A simple function call.
ownload on
Wrox.com def mult(a, b):

return a * b

# Create a variable to hold the output.

Output = mult(5,10)

# Display the output.
print('5 * 10 ="),
print (Output)

# Pause after the debug session.

raw_input (' \nPress any key to continue...')

In this case, the example has a simple func-
tion, mult (), that multiplies two numbers
together. The __main__ () part of the script
multiplies two numbers and displays the
result using the print () function. In short,
the script isn’t very complicated.

Now that you have a script, you need to cre-
ate an application to execute it. The example
is a simple console application. In order to
create the IronPython ScriptRuntime object,
you need access to some of the IronPython
assemblies. Right-click References in Solution
Explorer and choose Add Reference from the
context menu. You see the Add Reference dia-
log box shown in Figure 14-3. Ctrl+click each
of the entries shown in Figure 14-3, then click
OK to add them to your project.

Add Reference
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FIGURE 14-3: Add the required references from your

IronPython setup.

The example also requires that you add using statements for a number of the assemblies. Here are
the using statements that you must add for this example.

using System;

using IronPython.Hosting;

using IronPython.Runtime;

using Microsoft.Scripting.Hosting;

Now that the console project is set up, you can begin coding it. This example is very simple, but it
actually works. You can execute an IronPython script using this technique. Of course, you can’t inter-
act with it much. Chapter 15 provides more detailed examples, but this example is a good starting
place. Listing 14-2 shows the minimum code you need to execute an IronPython script and display the

result of executing it onscreen.
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@ You may wonder why Figure 14-3 shows so many assemblies selected when the
example code only uses one of them directly. The other assemblies are dependen-
cies that the assemblies you use directly require to execute. The code will compile
just fine without these other assemblies, but the application will raise an exception
when you try to execute it. If you run into a situation where you think that the
application should execute, but it keeps raising an exception, read the exception
information carefully to determine whether a missing assembly is the problem.

\) LISTING 14-2: Executing the IronPython script

Availablefor  static void Main(string[] args)
download on {
Wrox.com . .
// Create an IronPython ScriptRuntime.

ScriptRuntime Runtime = IronPython.Hosting.Python.CreateRuntime () ;

// Execute the script file and return scope information about
// the task.
ScriptScope Scope = Runtime.ExecuteFile("Test.py");

// Display the name of the file executed.
Console.WriteLine("\r\nExecuted {0}",
Scope.GetVariable<string>("__name_ ")) ;

// Keep the output visible.
Console.WriteLine ("\r\nPress any key...");
Console.ReadLine() ;

The code begins by creating the ScriptRuntime object, Runtime. Notice that you create this object
by directly accessing the IronPython assemblies, rather than the DLR assemblies. There are many
ways to accomplish this task, but using the technique shown is the simplest. The Runtime object
contains default settings for everything. For example, this ScriptRuntime doesn’t provide debug-
ging capability. Consequently, this technique is only useful when you have a debugged script to work
with and may not do everything needed in a production environment where you let users execute
their own scripts as part of an application.

The Runtime.ExecuteFile () method is just one of several ways to execute a script. You use it

when a script appears in a file on disk, as is the case for this example. When you call the Runtime
.ExecuteFile () method, your application actually calls on the IronPython interpreter to execute

the code. The output from the script appears in Figure 14-4. As you can see, the code executes as you
expect without any interference from the host. In fact, you can’t even tell that the application has a host.

e file:///C:/0255 - Source Code/Chapter14/UsingHostAPls/UsingHostAPls/bin/Debug/UsingHos... !EE

= 1@

ress any key to continue...__

FIGURE 14-4: The script output appears as you might expect.

www.it-ebooks.info


http://www.it-ebooks.info/

298 | CHAPTER14 INTERACTING WITH THE DLR

When the Runtime.ExecuteFile () method call returns, the C# application that executed the script
receives a ScriptScope object that it can use to interact with the application in various ways. This
ScriptScope object, like the ScriptRuntime object, contains all the usual defaults. It’s a good idea
to examine both Runtime and Scope in the debugger to see what these objects contain because you’ll
find useful information in both.

The script is running in a host application. In fact, they share the same console window. To show
how this works, the example writes output to the console window. It retrieves the __name__ prop-
erty from Scope and displays it onscreen with the message, as shown in Figure 14-5. The point of
this example is that the IronPython script truly is hosted and not running on its own. The technique
shown here lets you perform simple interactions between C# or Visual Basic.NET and IronPython.

s file:///C:/0255 - Source Code/Chapter14/UsingHostAPIs/UsingHostAPls/bin/Debug/UsingHos.... !EH

[

FIGURE 14-5: The output shows that the host and the IronPython environment share the same console.

@ You may have heard that hosting DLR requires that you create entries in

the App .CONFIG file. While it’s true that you gain additional flexibility using the
App . CONFIG file approach, it’s not true that you must use this approach to execute
scripts. Many developers will find that their scripts execute just fine using the tech-
nique shown in this section and with far less code than using the rpp . CONFIG file
approach. However, Chapter 15 does demonstrate this technique so that you can
see the best of both worlds when it comes to working with scripts.

UNDERSTANDING THE EXTENSIONS TO LINQ EXPRESSION TREE

Part of the premise behind DLR is that every .NET language eventually ends up in Microsoft
Intermediate Language (MSIL) form. Whether you use C# or Visual Basic.NET, or even managed
C+4+, the output from the compiler is MSIL. That’s how the various languages can get along. They
rely on MSIL as an intermediary so that managed languages can work together.

Earlier versions of IronPython let you compile your application code using
the -X: SaveAssemblies command line switch. For example, you could type
IPY -X:SaveAssemblies Test.py and press Enter to create an executable
file (it still requires that you supply IronPython.DLL). The latest version of
IronPython doesn’t supply this feature, so you can’t actually see IronPython
turned into MSIL.
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The problem with compiling everything to MSIL is that MSIL doesn’t necessarily perform tasks
quickly or easily when working with dynamic languages such as IronPython. It would be far easier
if there were a mechanism for translating the code directly into something that C# or Visual Basic
.NET could use. That’s where the LINQ Expression Tree (ET) comes into play. A LINQ ET can rep-
resent [ronPython or other code (such as JavaScript) in a tree form that DLR can then translate into
something that C# or Visual Basic.NET can understand. The result is a DLR tree that presents the
code in an easily analyzable and mutable form. The example at http: //blogs.msdn.com/hugunin/
archive/2007/05/15/d1lr-trees-part-1.aspx explains how DRL trees work graphically. In this
case, the author explains how a DLR tree can represent a JavaScript application — the same tech-
nique also applies to IronPython.

The LINQ ET originally appeared in the NET Framework 3.5. In its original form, Microsoft

used the LINQ ET to model LINQ expressions written in C# and Visual Basic.NET. In the .NET
Framework 4.0, Microsoft added extensions for a number of reasons. For the purposes of this book,
the most important reason to extend LINQ ETs is to accommodate the DLR semantics used to
translate IronPython code into something that C# and Visual Basic.NET can understand.

@ A single section of a book can’t provide everything needed to use the DLR
Trees. In fact, the authors of the Expression Trees specification required 173
pages just to document the specification. You can find the specification in the
Expr-Tree-Spec.DOC file found in the \Codeplex-DLR-0.92\Docs folder of
your DLR installation. Of course, you may find that some of the information
in this file is outdated, so be sure to check on http://dlr.codeplex.com/
wikipage?title=Docs%20and%20specs for the latest documentation.

DLR trees work in the background. It’s helpful to know they exist, but you generally won’t worry
about them when working with IronPython so this section is short. However, let’s say you want to
create a scripting language for your application that isn’t as complex as IronPython. Perhaps you
want to implement an editor and everything that goes with it in your application. In this case, you
may very well want to work with DLR trees. The examples found at http: //weblogs.asp.net/
podwysocki/archive/2008/02/08/adventures-in-compilers-building-on-the-dlr.aspx
show what you need to do to create your own language compiler. Once you have a compiler like this
built, you could execute the code using a technique similar to the one shown in Listing 14-2.

It’s important to consider one word of warning, however, when working with the current version of
DLR trees. As you scan through the specification, you’ll find that the authors have left behind copious
notes about issues that aren’t resolved now or features that were left out of the current implementa-
tion due to a lack of time. The result is conversations such as the one at http://stackoverflow.com/
questions/250377/are-ling-expression-trees-turing-complete. If you look at section 2.4.1
of the specification, you find that a higher-level looping mechanism was indeed cut, but Microsoft is
aware of the problem and plans to implement the feature in the future. In short, DLR trees have limits
that you need to consider before implementing them in your application.
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CONSIDERING DYNAMICSITE

When working with a static language such as C# or Visual Basic.NET, the compiler knows what to
emit in the form of MSIL based on the code the developer provides. However, dynamic code isn’t
static — it can change based on any of a number of factors. One problem with dynamic languages

is that DLR doesn’t always know what to emit during compile time because the real time event
hasn’t occurred yet. Of course, the static language still needs some code in place because static lan-
guages need to know what to do at compile time. This seeming conundrum is handled by invoking a
DynamicSite object. Using a DynamicSite object means that the static language knows what to call
at compile time and DLR can fill the Dynamicsite object with executable code during run time.

As with many parts of DLR, the action takes place behind the scenes — you don’t even know it
occurs. However, it’s useful to know what happens so you at least know what to suspect when an
error occurs. The act of invoking the DynamicSite method creates an operation to perform and a
delegate. The delegate contains caching logic that is updated every time the arguments change. In
short, as the dynamic language changes, DLR generates events that change the content of the cache
as well.

At the center of working with Dynamicsite is the UpdateBindingAndInvoke () method. The first
time that application code calls the DynamicSite object, the UpdateBindingandInvoke () method
queries the arguments for the specified code. For example, the code might be something simple such
asx + vy, so the query would request the types of x and y. At this point, UpdateBindingaAndInvoke ()
generates a delegate that contains the implementation of the code.

The next time the application invokes the DynamicSite object, the delegate checks the arguments

in the call against those in the cache. If the argument types match, then the delegate simply uses the
current implementation of the code. However, if the arguments are different, then the delegate calls
UpdateBindingAndInvoke (), which creates a new delegate that contains a definition of the new code
with the updated arguments. The new delegate contains checks for both sets of argument types and
calls the appropriate implementation based on the arguments it receives. Of course, if none of the argu-
ment sets match the call, then the process starts over again with a call to UpdateBindingandInvoke ().

WORKING WITH IDYNAMICOBJECT

This section discusses the TDynamicobject interface provided as part of DLR, which doesn’t affect
IronPython directly, but could affect how you use other languages to interact with IronPython. You can
easily skip this section and leave it for later reading if you plan to work exclusively with IronPython for
the time being. This is a very short discussion of the topic that is meant to fill in the information you
have about DLR and its use with IronPython.

As mentioned throughout the book, C# and Visual Basic.NET are both static languages. Microsoft
doesn’t appear to have any desire to change this situation in upcoming versions of either language.
Consequently, you can’t create dynamic types using C# or Visual Basic. There isn’t any technique
for defining missing methods or dynamic classes using either language. However, you can consume
dynamic types defined using a new interface, TDynamicobject.
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The IDynamicobject interface tells DLR that the class knows how to dispatch operations on itself.
In some respects, IDynamicInterface is a kind of managed form of the TQueryable interface that
C++ developers use when creating COM objects. The concept isn’t new, but the implementation of it
in the .NET environment is new.

There are many levels of complexity that you can build into your dynamic implementation.
The example in this section is a very simple shell that you can build on when creating a full-
fledged application. It’s designed to show a common implementation that you might use in an
application. You can see another simple example at http: //blogs.msdn.com/csharpfaq/
archive/2009/10/19/dynamic-in-c-4-0-creating-wrappers-with-dynamicobject.aspx.

The starting point for this example is a class that implements Dynamicobject. In order to create
such a class, you need to include the following using statements:

using System;
using System.Dynamic;

The class is called aDynamicobject and appears in Listing 14-3.

‘) LISTING 14-3: Creating a class to handle dynamic objects

Availablefor ~ // Any dynamic object you create must implement IDynamicObject.

d&ﬂggggﬁn public class ADynamicObject : DynamicObject

// Calls a method provided with the dynamic object.
public override bool TryInvokeMember (InvokeMemberBinder binder,
object[] args, out object result)

{

Console.WriteLine ("InvokeMember of method {0}.", binder.Name) ;
if (args.Length > 0)
{
Console.WriteLine("\tMethod call has {0} arguments.", args.Length);
for (int i = 0; i < args.Length; i++)
Console.WriteLine ("\t\tArgument {0} is {1}.", i, argslil]);

}
result = binder.Name;
return true;

// Gets the property value.
public override bool TryGetMember (GetMemberBinder binder,
out object result)
{
Console.WriteLine ("GetMember of property {0}.", binder.Name) ;
result = binder.Name;
return true;

// Sets the property value.
public override bool TrySetMember (SetMemberBinder binder, object value)

{
continues
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LISTING 14-3 (continued)

Console.WriteLine ("SetMember of property {0} to {1}.",
binder.Name, value);
return true;

In this case, the code provides the ability to call methods, get property values, and set property values.
Amazingly, DLR automatically calls the correct method without any hints from you.

Notice that each of the methods uses a different binder class: ITnvokeMemberBinder,
GetMemberBinder, or SetMemberBinder as needed. The binder provides you with information
about the member of interest. In most cases, you use the member name to locate the member
within the dynamic object. In this case, the code simply displays the member name onscreen so
you can see that the code called the correct member.

Two of these methods, TryInvokeMember () and TryGetMember (), return something to the caller.
It’s important to remember that the data is marshaled, so you must use the out keyword for the
argument that returns a value or the application will complain later (the compiler may very well
accept the error without comment). In both cases, the code simply returns the binder .Name value. If
you were building this dynamic object class for an application, you’d use the binder .Name value to
access the actual property or method.

When invoking a method, the TryInvokeMember () method receives an array of arguments to use
with the method call. The code shows how you detect the presence of arguments and then displays
them onscreen for this example. In an actual application, you’d need to compare the arguments
provided by the caller against those required by the method to ensure the caller has supplied enough
arguments of the right type.

All three methods return true. If the code were to return false instead, you'd see a
RuntimeBinderException in the caller code. This exception tells the caller that the requested
method or property doesn’t exist.

When a C# application desires to create a dynamic object, it simply creates an instance of the
dynamic class. The instance can create properties, methods, or other constructs as needed.
Listing 14-4 shows an example of how a test application might appear.

‘) LISTING 14-4: Using the ADynamicObject class

Available for class Test
download on {
Wrox.com
static void Main()

{
// Create a new dynamic object.
dynamic DynObject = new ADynamicObject();

// Set a property to a specific value.

Console.WriteLine("Setting a Property to a Value");
DynObject.AProp = 5;
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// Use one property to set another property.

// You would see a property get, followed by a property set.
Console.WriteLine("\r\nSetting a Property to another Property");
DynObject.Propl = DynObject.AProp;

// Call a method and set its output to a property.

// You would see a method call, followed by a property set.
Console.WriteLine("\r\nSetting a Property to a Method Output");
DynObject.Prop2 = DynObject.AMethod() ;

// Call a method with a property argument and set a new property.

// You would see a property get, a method call, and finally a

// property set.

Console.WriteLine("\r\nSetting a Property to Method Output with Args");
DynObject.Prop3 = DynObject.AMethod (DynObject.AProp) ;

// Wait to see the results.
Console.WriteLine("\r\nPress any key when ready...");
Console.ReadLine() ;

Notice that the code begins by creating a new dynamic object using the dynamic keyword. At this
point, you can begin adding properties and methods to the resulting bynobject. Properties can
receive values directly, from other properties, or from methods. Methods can use arguments to
change their output. Figure 14-6 shows the output from this example. The path that the code takes
through the various objects helps you understand how dynamic objects work.

The Dynamicobject class actually provides support for a number of members. You can use these
members to provide a complete dynamic implementation for your application. Here’s a list of the
DynamicObject members you can override.

> GetDynamicMemberNames ()
GetMetaObject ()
TryBinaryOperation ()
TryConvert ()
TryDeleteIndex ()
TryDeleteMember ()
TryGetIndex ()
TryGetMember ()
TryInvoke ()
TryInvokeMember ()
TrySetIndex ()

TrySetMember ()

Y Y Y VY VY Y VY VY VY VY Y'Yy

TryUnaryOperation ()
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file:///C:/0233 - Source Code/Chapter 14/|DynamicObjectDemo/IDynamicObjectDemo/bin/De... !E E

etting a Property to a Ualuwe
etMember of property AProp to 5.

etting a Property to another Property
etMember of property AProp.
etMember of property Propl to AProp.

etting a Property to a Method Output
InvokeMember of method AMethod.
etMember of property Prop2 to AMethod.
etting a Property to Method Output with Args
Method call has 1 arguments.
Argument B iz AProp.
etMember of property Prop3 to AMethod.

resz any key when ready... _I
-

FIGURE 14-6: The output shows the process used to work with dynamic objects.

The point of all this is that you can implement a kind of dynamic object strategy for static languages,
but it’s cumbersome compared to IronPython. You might use this approach when you need to provide
a dynamic strategy for something small within C# or Visual Basic. This technique is also useful for
understanding how IronPython works, at a very basic level. IronPython is far more robust than the
code shown in this example, but the theory is the same.

UNDERSTANDING THE ACTIONBINDER

In the section “Considering DynamicSite” earlier in this chapter, you discovered how DLR makes it
possible to invoke dynamic code from within a static environment using a DynamicSite object. The
actual process for creating the method invocation call is to create an Abstract Syntax Tree (AST).
The AST has functions assigned to it using an Assign () method. When DLR wants to assign a
new function to AST, it supplies a function name and provides a calling syntax using the call ()
method. The cal1 () method accepts four arguments.

> An object used to hold the function. Normally, the code calls the create () method of the
host class using GetMethod ("Create").

A constant containing the name of the function as it appears within the host object.
The array of arguments supplied to the function.
> A delegate instance used to invoke the code later. It’s this argument that you consider when

working with an ActionBinder.

At this point, you have an object that holds the parameters of the function call, as well as a delegate
used to execute the function. The problem now is one of determining how to call the function. After
all, the rest of your code knows nothing about the delegate if you create it during run time, as is the
case when working with dynamic languages. If none of the code knows about the delegate, there
must be some way to call it other than directly.
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The most common way to call a delegate of this sort is to create a rule that DLR can use to call

it. Of course, you still have to know what to call. DLR supports a number of methods to perform
this task, but the method that works with an actionBinder is to create an object that implements
IDynamicObject as described in the section “Working with IDynamicObject” earlier in this chapter.

To make rules work, your code has to include a GetRule () method that returns a standardrule
object. Inside GetRule () is a switch that selects an action based on the kind of action that DLR
requests, such as a call (DynamicActionkKind.call). When DLR makes this request, the code cre-
ates a StandardRule object that contains an ActionBinder. The ActionBinder determines what
kind of action the call performs. For example, you might decide that the ActionBinder should be
LanguageContext . Binder, which defines a language context for the function. The language context
is a definition of the language’s properties, such as its name, identifier, version, and specialized fea-
tures. (You can learn more about how a language context works at http: //www.dotnetguru
.org/us/dlrus/DLR2.htm.) The code then calls setcallRrule () with the Standardrule Object,

the ActionBinder, and a list of arguments for the function.

Now, here’s the important consideration for this section. The ActionBinder is actually part of the
language design. If you wanted to create a new language, then part of the design process is to design
an ActionBinder for it. The ActionBinder performs an immense amount of work. For example,

a call to ActionBinder.ConvertExpression () provides conversion information about the data
types that the language supports. Of course, IronPython already performs this task for you, but it’s
important to know how things work under the hood in case you encounter problems.

UNDERSTANDING THE OTHER DLR FEATURES

DLR is a moving target at the time of this writing. The latest release, 0.92, isn’t even considered
production code as of yet. Consequently, you might find that the version of DLR that you use has
features not described in this chapter because they weren’t available at the time of this writing.

This chapter doesn’t discuss some of the DLR features because you see them in use in other
chapters or they’re of a type that you normally won’t implement directly. For example, to go
along with the Dynamicobject class (and associated IDynamicoObject interface), you can create
an ExpandoObject object.

An ExpandoObject is a dynamic property bag. Essentially, you fill it with data you want to move
from one language to another. It works just like any other property bag you’ve used in the past.
Because the Expandoobject class implements ITDynamicMetaObjectProvider, you can use it with
dynamic languages such as IronPython. You use this object when moving data from C# or Visual
Basic.NET to IronPython.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has provided a comprehensive overview of DLR. You probably noticed that you’ve
already used some of these features in the book without really viewing them as DLR. Of course,
later chapters, especially Chapter 15, will demonstrate how to use more DLR functionality. The
point is that you now know what DLR has to offer you as a developer. It’s important to realize that
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DLR is there as the base of IronPython, even though you don’t see it, and you don’t have to see DLR
to use it effectively. What this chapter tells you is that there’s more functionality available should
you want to use it.

Many of you probably won’t want to use the full functionality of DLR until you become proficient
using IronPython. However, you should at least consider working with the Hosting APIs because
they provide powerful ways for developers to interact with IronPython. Make sure you read and
understand at least that part of the chapter before you move on to Chapter 15. In addition, make
sure you understand the section “Using the Direct Method” earlier in this chapter or you’ll quickly
become lost as the book progresses. The more adventurous will want to try all the techniques
explored in this chapter and use them to build a few new applications.

Chapter 15 is possibly one of the most exciting chapters in the book because you close a loop. You
already know how to access the .NET Framework from IronPython — previous chapters provide plenty
of examples of using this technique. However, Chapter 15 shows how to go in the other direction —
accessing IronPython from .NET languages such as C# and Visual Basic.NET. The reason this chapter
is so exciting is that you can finally create applications that exchange data and objects in two directions,
enabling you to make full use of all of the IronPython capabilities to create your next application.

www.it-ebooks.info


http://www.it-ebooks.info/

15

Using IronPython from
Other .NET Languages

WHAT'’S IN THIS CHAPTER?

Considering the dynamic and static language relationship
Developing an externally accessible [ronPython module
Using the external module from C#

Using the external module from Visual Basic.NET

Testing the external module

Y Y Y VY VY Y

Finding bugs in external modules

One of the essential features of IronPython is that it relies on the .NET Framework as a basis for
its functionality and is designed to interact with the .NET Framework. You’ve seen examples of
using the NET Framework in a number of previous chapters. For example, Chapter 13 demon-
strates how to tap the .NET Framework for the functionality needed to manage XML data. This
chapter considers the other side of the coin — accessing IronPython from a .NET language such
as C# or Visual Basic.NET.

You may have noticed that IronPython is great when it comes to processing lists of informa-
tion and it excels at working with various sorts of data, including ragged datasets. However,
Chapters 8 and 11 demonstrated that IronPython isn’t always the easiest language to use for
user interface needs. The language currently lacks designer and other visual tool support,
which means you have to write all of the interface code by hand. Of course, writing the code
by hand isn’t a very big deal for an application with just a few dialog boxes, but imagine the
complexity of developing an application with 40 or 50 different windows, dialog boxes, and
other visual elements. In this case, combining C# or Visual Basic. NET with IronPython makes
sense because you can leverage the forte of each language to develop applications faster and
with fewer errors.
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Before you can use IronPython in another language, you need to create a module that works with
that other language. This chapter demonstrates a relatively simple IronPython module that offers
enough functionality to do something useful. Of course, a major part of this task is discovering how
to use the script engine to access IronPython functionality. The IronPython module you create will
work fine with either C# or Visual Basic.NET.

The next task is to create an application that can consume the IronPython module. Using IronPython
from C# or Visual Basic.NET isn’t nearly as easy as using .NET from IronPython — the dynamic
nature of IronPython makes consuming it in the static languages much harder. The examples in this
chapter show all the steps you need to take to use the sample IronPython module.

Once you get the IronPython module working from within C# or Visual Basic.NET, you need to test
it. The testing process will likely reveal bugs in both the IronPython and the C# or Visual Basic.NET
code, so you also need to perform debugging. This chapter considers both issues and offers insights on
how to make the task easier.

UNDERSTANDING THE RELATIONSHIP BETWEEN
DYNAMIC AND STATIC LANGUAGES

Something that most developers fail to consider is that, at some point, all languages generate the
same thing — machine code. Without machine code, the software doesn’t execute. Your computer
cares nothing at all about the idiosyncrasies of human language and it doesn’t care about communi-
cating with you at all. Computers are quite selfish when you think about it. The circuitry that makes
up your computer relies on software to change the position of switches — trillions of them in some
cases. So computers use machine code and only machine code; languages are for humans.

When it comes to dynamic and static languages, it’s the way that humans view the languages that
make them useful. A dynamic language offers the developer freedom of choice, call it the creative solu-
tion. A static language offers a reliable and stable paradigm — call it the comfort solution, the one that
everyone’s used. How you feel about the languages partly affects your use of them. In the end, both
dynamic and static language output ends up as machine code. Dynamic and static languages end up
being tools that help you create applications faster and with fewer errors. If you really wanted to do
so, you could write any application today using assembler (a low-level language just above machine
code, see http: //www.bing.com/reference/semhtml /Assembly_language for more information),
but assembler is hardly the correct tool any longer — humans need a better tool to put applications
together. The point is that you should use the tool that works best for a particular development pro-
cess and not think that the tool is doing anything for your computer.

Anytime you use multiple languages, you must consider issues that have nothing to do with the dynamic
or static nature of that language. For example, you must consider the data types that the languages
support and provide a method for marshaling data from one language to the other. In fact, marshaling
data is an important element in many areas of coding. If you want to communicate with the Win32 API
from a .NET-managed language such as C# or Visual Basic.NET, you must marshal the data between
the two environments. It’s important not to confuse communication and infrastructure requirements
with differences between dynamic and static languages. Many resources you find do confuse these
issues, which makes it hard for anyone to truly understand how dynamic and static languages differ.
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Before you can use IronPython from other languages, it’s important to consider the way in which
IronPython performs tasks. When an IronPython session starts, nothing exists — the environment
begins with an empty slate. You’ve discovered throughout this book that IronPython calls upon
certain script files as it starts to configure the environment automatically. These configuration tasks
aren’t part of the startup; they are part of the configuration — something that occurs after the startup.
The dynamic nature of IronPython means that all activity begins and ends with adding, changing,
and removing environment features. There aren’t any compiled bits that you can examine statically.
Everything in IronPython is dynamic.

When a static language such as C# or Visual Basic.NET attempts to access IronPython, it must
accommodate the constant change. If you got nothing else out of Chapter 14 but this one fact, then
the chapter was worth reading. In order to do this, C# and Visual Basic.NET rely upon events because
they can’t actually accommodate change as part of the language. An event signals a change — an
IronPython application has modified a class to contain a new method or property. It isn’t just the idea
that the output or value has changed, but the method or property itself is new. In some cases, C# or
Visual Basic.NET will also need to deal with the situation where a method or property simply goes
away as well. The underlying mechanism of events, delegates, and caches is inspired and all but invis-
ible, but to be successful at using the languages together, you must know they’re present.

The differences between dynamic and static languages go further than simply not knowing what code
will execute next in a dynamic language. There’s also the matter of data typing. A static language
assigns a type to the data it manages, which means that the compiler can make assumptions about the
data and optimize access to it. A dynamic language also assigns types to the data it manages, but only
does so at run time and even then the data type can change. Now, consider how this changeability
complicates the matter of marshaling data from one language to the other. Because the data no longer
has a stable type, the marshaling code can’t assume anything about it and must constantly check type
to ensure the data it marshals appears in the right form in the target language.

The difference between dynamic and static languages, at least from a programming perspective,
comes down to flexible coding and data typing. Everything else you may have heard either relates to
differences between any two languages (such as the need to marshal data) or the political drama of
which tool works best. This book won’t endeavor to tell you what tool to use. Certainly, I don’t tell
anyone that a hammer works best for driving screws or that screwdrivers make wonderful ice picks
(not that I believe either of these statements myself). The tool you use for a particular task is the one
you can use best or the one called for by a particular job requirement. The point of this chapter and
the rest of the book is to demonstrate that dynamic and static languages can work together success-
fully and in more than one way. The tool you use is up to you.

CREATING AN EXTERNALLY ACCESSIBLE IRONPYTHON MODULE

The first requirement for building an application that allows external access is to create the IronPython
script you want to use. Ideally, this script will contain code that is fully debugged. You also want to test
the code before you try to use it within C# or Visual Basic.NET. The following sections provide you
with the techniques you use to create an IronPython script that you access from C# or Visual Basic
NET. Later sections of this chapter will show the actual access techniques.
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CONSIDERING AN ALTERNATIVE EDITOR

Visual Studio 2010 doesn’t have IronPython built into it, so you may find that it
doesn’t always provide the best functionality for working with your IronPython
applications. Yes, it provides a means for starting and stopping your application from
within the IDE. It’s even possible to perform some basic application debugging. Yet,
everything about using Visual Studio seems like an afterthought — you’re adding
IronPython into an environment in which it doesn’t actually belong.

In the “Working with IDLE” section of Chapter 6, you discovered one
alternative editor, the Integrated DeveLopment Environment. The only problem
with IDLE is that it doesn’t help much with .NET Framework specific features,
such as DLR. Fortunately, you have another alternative to consider, IronEditor
(http://ironeditor.codeplex.com/). [ronEditor is specifically designed to
work with DLR languages such as IronPython and IronRuby.

One of the more interesting features of IronEditor is that it actually works with
both the .NET Framework and with Mono (see Chapter 19), so you can use it on
both the Linux and Mac OS X platforms. IronEditor provides some nice features,
such as keyword highlighting. You don’t get anything like IntelliSense with this
application. It also doesn’t include a debugger at present. However, IronEditor is
a nice editor that works well with IronPython and supports multiple platforms
should you require such support.

Considering Requirements for Externally Accessible Modules

It’s easy to access a .NET assembly from within IronPython. For example, in Chapter 9, you
accessed the managed code assembly to work with the Windows Media Player, among other
things. You could just as easily build a DLL using C# of Visual Basic.NET and use the tech-
niques shown in Chapter 9 to access the DLL. The DLL can contain anything, including
Windows forms or other resources you need.

Unfortunately, accessing IronPython from C# or Visual Basic.NET is more difficult. The section
“Embedding IronPython as a Scripting Language” in Chapter 14 shows a bare minimum example
of accessing an IronPython script from C#, but this example is hardly functional. In order to use
IronPython fully, you need more.

The mistake that many developers will make is to think they must do something special in
IronPython to make the code accessible. What you really need to do is create an IronPython

script using the same techniques as always, and then test it directly. After you test the script using
IronPython code, work with the target static language to gain the required access. This pretest-
ing process is important to ensure that you aren’t fighting with a bad script in addition to potential
problems marshaling data or interacting with methods that change.
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Creating the IronPython Script

The IronPython script used for this example is quite simple in approach. All that the example

call really does is add two numbers together. You could perform the task with far less code, but
the point of this class is to demonstrate access techniques, so it’s purposely simple. Listing 15-1
shows the external module code and the code used to test it. As previously mentioned, testing your
IronPython script is essential if you want the application to work properly.

‘) LISTING 15-1: A test IronPython class for use in the examples

Available for # The class you want to access externally.

dmggggngn class DoCalculations():

# A method within the class that adds two numbers.
def DoAdd(self, First, Second):

# Provide a result.
return First + Second

# A test suite in IronPython.
def _ _test_ ():

# Create the object.
MyCalc = DoCalculations/()

# Perform the test.
print MyCalc.DoAdd (5, 10)

# Pause after the test session.
raw_input (' \nPress any key to continue...')

# Execute the test.
# Comment this call out when you finish testing the code.
__test_ ()

The class used for this example is Docalculations (). It contains a single method, Doadd (), that
returns the sum of two numbers, First and second. Overall, the class is simple.

The TestClass.py file also contains a __test__ () function. This function creates an instance of
DoCalculations (), MyCalc. It then prints the result of calling the poadd () method with values
of 5 and 10. The example waits until you press Enter to exit.

In__main__ (), youseeacallto __test__ (). You can execute the example at the command line,
as shown in Figure 15-1. Make sure you use the -b command line switch to place the interpreter
in debug mode. You could also open 1PY.EXE interactively, load the file, and execute it inside the
interpreter. When you know that the code works properly, be sure to comment out the call to
__test__ () In__main__ ().

www.it-ebooks.info


http://www.it-ebooks.info/

| CHAPTER 15 USING IRONPYTHON FROM OTHER .NET LANGUAGES

C:\WINDOWS\system32\cmd.exe

:%B255 — Source CodesChapterl5“MethodCallli>IF¥ -D TestClass.py
5

resz any key to continue...

:%B255 — Source Code~ChapteriS-MethodCalll>

FIGURE 15-1: Test the external module before you use it with your application.

Make absolutely certain that you comment out the call to __test__ () after you
finish testing the code. Otherwise, the IronPython module will be in test mode
when you use it in your application.

ACCESSING THE MODULE FROM C#

Now that you have an external module to use, you’ll probably want to access from an application.

This section considers the requirements for accessing IronPython from C#. Don’t worry; the section
“Accessing the Module from Visual Basic.NET” later in this chapter discusses access from Visual Basic.
NET as well. The sections that follow provide everything you need to access the external module cre-
ated in the section “Creating an Externally Accessible IronPython Module” earlier in this chapter. If you
follow these steps, you’ll find that access is relatively straightforward, even if it does get a bit convoluted
at times. Microsoft promises the future versions of C# will make dynamic language access even easier.

Adding the Required C# References

Any application you create requires
access to the dynamic language assemblies.
The IronPython assemblies appear in the

Add Reference

[T | com | Projects | Browss |pecent|

\Program Files\IronPython 2.6 folder Logki jn: | (3 bonPythan 2 6 = Q i & @
on your machine. Right-click References 300 Sl tronPython Hothies.
i Miacsoli.D A

and choose Add Reference from the content j";__r,_.,h,,k et
menu to display the Add Reference dialog i Tecks Mcsa it s g, Debuyyng.d
box. Select the Browse tab. In most cases = M

. w N bl Boy.en ﬂh‘bc'\oml"..bam Extansonatn
you only need the three DLLs shown in [ e

. . L roneython.

Figure 15-2 to access any IronPython script. .

¢ b
(You may also need to add the Tronpython : :

. [=—— - = == =
.Modules.DLL file to the list in some cases.) SRR oo o ~Mcrecll Ecripting Core. I “Mcrosol Ecioting. I

. . Fllen of pp: | Comporent Files 78" " olbc oo ™ e mandest) |
Select the assemblies you require by Ctrl- _ '
clicking them in the Add Reference dialog C > |
box. Click OK when you’re finished. You’ll
see the assemblies added to the References FIGURE 15-2: Add the required references from your
folder in Solution Explorer. IronPython setup.
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Adding the Required References to the Host Language

You can perform a multitude of tasks with IronPython. In fact, later chapters in the book show
how to perform tasks such as testing your static application code. IronPython really is quite flexible.
However, most people will start by executing external scripts and only need a few of the namespaces
in the IronPython assemblies to do it. The following using statements provide everything needed to
execute and manage most I[ronPython scripts.

using System;

using IronPython.Hosting;

using IronPython.Runtime;
using Microsoft.Scripting.Hosting;

Understanding the Use of ScriptEngine

You have many options for working with IronPython scripts. This first example takes an approach

that works fine for Visual Studio 2008 developers, as well as those using Visual Studio 2010. It doesn’t
require anything fancy and it works reliably for most scripts. Ease and flexibility concerns aside, this
isn’t the shortest technique for working with IronPython scripts. This is the Method1 approach to work-
ing with IronPython scripts — the technique that nearly everyone can use and it appears in Listing 15-2.

‘) LISTING 15-2: Using the script engine to access the script

Available for  static void Main(string[] args)
download on {
Wrox.com .
// Create an engine to access IronPython.

ScriptEngine Eng = Python.CreateEngine () ;

// Describe where to load the script.
ScriptSource Source = Eng.CreateScriptSourceFromFile("TestClass.py");

// Obtain the default scope for executing the script.
ScriptScope Scope = Eng.CreateScope() ;

// Create an object for performing tasks with the script.
ObjectOperations Ops = Eng.CreateOperations();

// Create the class object.
Source.Execute (Scope) ;

// Obtain the class object.
Object CalcClass = Scope.GetVariable("DoCalculations");

// Create an instance of the class.
Object CalcObj = Ops.Invoke(CalcClass);

// Get the method you want to use from the class instance.
Object AddMe = Ops.GetMember (CalcObj, "DoAdd");

// Perform the add.
Int32 Result = (Int32)O0ps.Invoke(AddMe, 5, 10);

continues
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LISTING 15-2 (continued)

// Display the result.
Console.WriteLine ("5 + 10 = {0}", Result);

// Pause after running the test.
Console.WriteLine("\r\nPress any key when ready...");
Console.ReadKey () ;

This example builds on the example you saw in Chapter 14. In this case, the code begins by creating
a script engine. Think of this engine as a means to access IPY.EXE without actually loading 1PY.EXE.
If you don’t really understand the scriptEngine object, Eng, make sure you read through the theory
section in Chapter 14. What this code is showing you is the practical application of that theory.

Now that you have access to Eng, you can use it to perform various tasks. For example, you must tell
Eng what scope to use when executing code, so the example creates a ScriptScope object, Scope. In
order to perform tasks, you must also have an objectoperations object, ops. The example uses the
defaults provided for each of these objects. However, in a production application, you might decide to
change some properties to make the application execute faster or with better security.

At this point, you can execute the script. The act of executing the script using Source.Execute ()
loads the script into memory and compiles it in a form that the static application can use. The
Source.Execute () method associates Scope with the execution environment. At this point, the
parameters for executing the script are set in stone — you can’t change them.

The script is in memory, but you can’t access any of its features just yet. The script contains a
DoCalculations class that you access by calling scope.Getvariable() to create CalcObj. The
code gains access to the class by creating an instance of it, Calcobj, using Ops . Invoke (). At this
point, CalcObj contains an instance of DoCcalculations () in the IronPython module, but you can’t
use it directly. Remember that you must marshal data between C# and IronPython. In addition, C#
has to have a way to deal with the potential changes in the IronPython script.

In order to use the DoAdd () method in Docalculations (), the static application must create an object
to hold a call-site cache, as explained in Chapter 14. To do this, the code calls ops . GetMember () with
the instance of DoCalculations (), CalcObj, and the name of the method it wants to access, DoAdd ().
The result is the addme object.

This seems like a lot of work just to gain access to Doadd, but you can finally use addme to perform
the addition. A call to ops . Invoke () with addMe and the arguments you want to use performs all
of the required marshaling for you. You must coerce the output to an Int32 (something that C#
understands). Finally, the application outputs the result, as shown in Figure 15-3.

e filex///C:/0255 - Source CodeiChapteHﬁfMethodCall1!Methﬂd€all1ibin;’|)ebugﬂu‘ethod€all1....!EE

FIGURE 15-3: The example application calls the DoAdd() method and displays the result onscreen.
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Using the dynamic Keyword

One of the new ways in which you can access IronPython in C# 4.0 is to use the dynamic keyword.
This keyword makes it possible for you to cut out a lot of the code shown in Listing 15-2 to perform
tasks with IronPython. It’s still not perfect, but you’ll do a lot less work. Listing 15-3 shows a short
example that accesses the __test__ () function found in Listing 15-1.

‘) LISTING 15-3: Accessing IronPython using the dynamic keyword

Availablefor  static void Main(string[] args)
download on {
Wrox.com

// Obtain the runtime.

var IPY = Python.CreateRuntime () ;

// Create a dynamic object containing the script.
dynamic TestPy = IPY.UseFile("TestClass.py");

// Execute the _ test_ () method.
TestPy._ _test_ ();

This example has a few differences from previous examples. The first is the use of var as the type for
1pY. Calling Python.CreateRuntime () creates a ScriptRuntime object, much like the example in
Chapter 14. In this case, the code works with 1Py in a different manner by relying on the dynamic type.

The next step is to load the script. The dynamic type, TestPy, contains all the features of the
TestClass.py script after you load it using 1PY.UseFile (). Figure 15-4 shows how Testpy
appears after the script loads. Notice that the Locals window correctly identifies all the IronPython
types in the file. This approach gives you far better access with a lot less code than other techniques
in this chapter, but it only works with C# 4.0 (Visual Basic.NET developers will have to wait for
an update).

In this case, the example calls the __test__ () function. This function outputs the same information
shown in Figure 15-1.
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cope} ariptng. Hostng. STiptsoope’)

| & [ Language | Irorfyshon 2.6° | Mcrosoft. Sopting. Hosting SopiEngne
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FIGURE 15-4: Loading the script provides access to all of the features it contains.
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CONSIDERING THE DYNAMIC TYPE IN C# 4.0

Visual Basic.NET has always had a kind of dynamic lookup in the form of late bind-
ing. However, C# has always used early binding. That has changed with C# 4.0 with
the new dynamic lookup functionality found in the DLR. Dynamic lookup provides
you with these additional capabilities when working with C#:

> A shared infrastructure for runtime name resolution across all .NET languages.

> Enhanced support for the Office Primary Interoperability Assemblies (PTIA) and
Component Object Model (COM) interoperability that negates the need to use
bulky type libraries and optional arguments in function calls.

> The ability to consume dynamic languages by making it possible to interact
with dynamic language types.

> Improved reflection support, which makes it possible to easily instantiate
classes and call arbitrary methods that are not known at compile time.

The dynamic type has considerably more to offer than a sidebar can hold. For
more information check out the article at http://msdn.microsoft.com/library/
dd264736 (VS.100) .aspx. This article provides a good example of how the
dynamic keyword comes into play.

Working with the App.CONFIG File

In some cases, you might want to configure your application using an App . CONFIG file. Using the
App . CONFIG file tends to ensure that your application works better between development machines.
In addition, using the App.CONFIG file can make it easier to work with DLR using older versions of
Visual Studio. Most important of all, using the App.CONFIG file ensures that anyone working with
the application uses the correct version of the DLLs so that any DLL differences aren’t a problem.

Your project won’t contain an App.CONFIG file at the outset. To add this file, right-click the project
entry in Solution Explorer and choose Add = New Item from the context menu. You see the Add
New Item dialog box shown in Figure 15-5. Highlight the Application Configuration File entry as
shown and click Add. Visual Studio automatically opens the file for you.

The app.CcONFIG file contains entries that describe the Microsoft scripting configuration. In most
cases, you begin by defining a <section> element, which describes a <microsoft.scripting>
element. The <microsoft.scripting> element contains a list of languages you want to use in a
<languages> element, as shown in Listing 15-4.

, LISTING 15-4: Defining the App.CONFIG file content

Available for <?xml version="1.0" encoding="utf-8" 2>
download on £1 .
Wrox.com <configuration>
<configSections>
<section name="microsoft.scripting"
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type="Microsoft.Scripting.Hosting.Configuration.Section,
Microsoft.Scripting, Version=1.0.0.0, Culture=neutral,
PublicKeyToken=31bf3856ad364e35"
requirePermission="false" />
</configSections>
<microsoft.scripting>
<languages>
<language names="IronPython, Python, py"
extensions=".py"
displayName="IronPython 2.0 Beta"
type="IronPython.Runtime.PythonContext, IronPython,
Version=2.6.10920.0, Culture=neutral,
PublicKeyToken=31bf3856ad364e35" />

</languages>
</microsoft.scripting>
</configuration>
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FIGURE 15-5: Use an App.CONFIG file to hold DLR configuration information.

The <section> element includes attributes for name, type, and requirePermission. The type
attribute should appear on one line, even though it appears on multiple lines in the book. This attri-
bute describes the Microsoft.Scripting.DLL attributes. Especially important is the version and
PublicKeyToken entries.

The <microsoft.scripting> element contains a <languages> element at a minimum. Within the
<languages> element you find individual <language> elements that are descriptions of the languages
you want to use in your application.

For this example, you create a <language> element for IronPython that starts with a names attri-
bute. It’s important to define all the names you plan to use to access the language — the example
defines three of them. The extensions attribute describes the file extensions associated with the
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language, which is .py in this case. The displayName attribute simply tells how to display the lan-
guage. Finally, the type attribute contains a description of the TronPython.DLL file. As with the type
element for Microsoft.Scripting.DLL, this element should appear on a single line, even though it
appears on multiple lines in the book. Again, you need to exercise special care with the version and
PublicKeyToken entries.

Now that you have the app.CcoONF1G file created, it’s time to look at the application code. Listing 15-5
contains the source for this example.

J

Available for static void Main(string[] args)
download on {
Wrox.com
// Read the configuration information from App.CONFIG.

ScriptRuntimeSetup srs = ScriptRuntimeSetup.ReadConfiguration();

// Create a ScriptRuntime object from the configuration
// information.
ScriptRuntime runtime = new ScriptRuntime (srs);

// Create an engine to access IronPython.
ScriptEngine Eng = runtime.GetEngine ("Python");

// Describe where to load the script.
ScriptSource Source = Eng.CreateScriptSourceFromFile("TestClass.py");

// Obtain the default scope for executing the script.
ScriptScope Scope = Eng.CreateScope();

// Create an object for performing tasks with the script.
ObjectOperations Ops = Eng.CreateOperations() ;

// Create the class object.
Source.Execute (Scope) ;

// Obtain the class object.
Object CalcClass = Scope.GetVariable("DoCalculations") ;

// Create an instance of the class.
Object CalcObj = Ops.Invoke(CalcClass);

// Get the method you want to use from the class instance.
Object AddMe = Ops.GetMember (CalcObj, "DoAdd");

// Perform the add.
Int32 Result = (Int32)O0ps.Invoke(AddMe, 5, 10);

// Display the result.
Console.WriteLine ("5 + 10 = {0}", Result);

// Pause after running the test.

Console.WriteLine ("\r\nPress any key when ready...");
Console.ReadKey () ;
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The biggest difference between this example and the one shown in Listing 15-2 is that you don’t
create the script engine immediately. Rather, the code begins by reading the configuration from the
App.CONFIG file using ScriptRuntimeSetup.ReadConfiguration (). This information appears in
srs and is used to create a ScriptRuntime object, runtime.

At this point, the code finally creates the scriptEngine, Eng, as in the previous example. However,
instead of using Python.CreateEngine (), this example relies on the runtime.GetEngine ()
method. For this example, the result is the same, except that you’ve had better control over how
the scriptEngine is created, which is the entire point of the example — exercising control over

the IronPython environment. The rest of the example works the same as the example shown in
Listing 15-2. The output is the same, as shown in Figure 15-3.

ACCESSING THE MODULE FROM VISUAL BASIC.NET

You might get the idea from the lack of Visual Basic.NET examples online that Microsoft has somehow
forgotten Visual Basic.NET when it comes to DLR. Surprise! Just because the examples are nowhere

to be seen (send me an e-mail at JMueller@mwt .net if you find a stash of Visual Basic. NET examples
somewhere) doesn’t mean that you can’t work with IronPython from Visual Basic. In fact, the require-
ments for working with Visual Basic. NET are much the same as those for working with C#, as shown
in the following sections.

One limitation of Visual Basic.NET is that it doesn’t appear to support an
equivalent of the dynamic keyword. Consequently, you might find that some
techniques which work fine for C# won’t work at all for Visual Basic. NET.
Let’s hope Microsoft will remedy this situation sometime in the future. In the
meantime, a little extra thought and creativity should give you complete access
to every IronPython script you might want to access from Visual Basic. NET.

Adding the Required Visual Basic.NET References

Visual Basic requires the same DLL references as C# does to work with IronPython. Figure 15-2
shows the assemblies you should add to your application to make it work properly. In this case, you
right-click the project entry and choose Add Reference from the context menu to display an Add
Reference dialog box similar to the one shown in Figure 15-2. Select the Browse tab and add the
IronPython assemblies shown in Figure 15-2 by Ctrl-clicking on each of the assembly entries. Click
OK. Visual Basic will add the references, but you won’t see them in Solution Explorer unless you
click Show All Files at the top of the Solution Explorer window.

As with C#, you need to add some Imports statements to your code to access the various IronPython
assemblies with ease. Most applications will require the following Imports statements at a minimum.
Imports System
Imports IronPython.Hosting

Imports IronPython.Runtime
Imports Microsoft.Scripting.Hosting
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Creating the Visual Basic.NET Code

This example uses the same TestClass.py file as every other example in this chapter. As with all
the other examples, you shouldn’t let the IronPython example dictate what you do in your own
applications. You can obtain full access to any IronPython script from Visual Basic.NET and fully
use every feature it provides.

Accessing IronPython scripts from Visual Basic.NET is much the same as accessing them from C#
using the ScriptEngine object. Listing 15-6 shows the code you need to access the IronPython
script used for all the examples in this chapter.

‘) LISTING 15-6: Accessing IronPython from Visual Basic.NET

Available for Sub Main ()

download on , .
Wrox.com Create an engine to access IronPython.

Dim Eng As ScriptEngine = Python.CreateEngine ()

' Describe where to load the script.
Dim Source As ScriptSource = Eng.CreateScriptSourceFromFile("TestClass.py")

' Obtain the default scope for executing the script.
Dim Scope As ScriptScope = Eng.CreateScope ()

' Create an object for performing tasks with the script.
Dim Ops As ObjectOperations = Eng.CreateOperations ()

' Create the class object.
Source.Execute (Scope)

' Obtain the class object.
Dim CalcClass As Object = Scope.GetVariable("DoCalculations")

' Create an instance of the class.
Dim CalcObj As Object = Ops.Invoke(CalcClass)

' Get the method you want to use from the class instance.
Dim AddMe As Object = Ops.GetMember (CalcObj, "DoAdd")

' Perform the add.
Dim Result As Int32 = Ops.Invoke(AddMe, 5, 10)

' Display the result.
Console.WriteLine ("5 + 10 = {0}", Result)

' Pause after running the test.
Console.WriteLine (vbCrLf + "Press any key when ready...")
Console.ReadKey ()

End Sub

As you can see from the listing, Visual Basic.NET code uses precisely the same process as C# does
to access IronPython scripts. In fact, you should compare this listing to the content of Listing 15-2.
The two examples are similar so that you can compare them. The output is also precisely the same.
You’ll see the output shown in Figure 15-3 when you execute this example.
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DEVELOPING TEST PROCEDURES FOR EXTERNAL MODULES

Many developers are beginning to realize the benefits of extensive application testing. There are
entire product categories devoted to the testing process now because testing is so important. Most, if
not all, developer tools now include some idea of application testing with them. In short, you should
have all the testing tools you need to test the static portion of your IronPython application.

Unfortunately, the testing tools might not work particularly well with the dynamic portion of the
application. Creating a test that goes from the static portion of the application to the dynamic por-
tion of the application is hard. (Chapter 18 shows that the opposite isn’t true — IronPython makes
an excellent tool for testing your static application.) Consequently, you need to include a test harness
with your dynamic code and perform thorough testing of the dynamic code before you use it with
the static application. (When you think about a test harness, think about a horse, your application
that has a harness added externally for testing purposes. You add the harness for testing and remove
it for production work without modifying the application.) Listing 15-1 shows an example of how
you might perform this task.

The test harness you create has to test everything, which is a daunting task to say the least. In addi-
tion, you need to expend extra effort to make the test harness error free — nothing would be worse
than to chase an error through your code, only to find out that the error is in the test harness. At a
minimum, your test harness should perform the following checks on your dynamic code:

> Outputs with good inputs
Outputs with erroneous inputs
Exception handling within methods

Property value handling

Y Y VY Y

Exceptions that occur on public members that would normally be private

Of course, you want to check every method and property of every class within the dynamic code.
To ensure you actually test everything, make sure you create a checklist to use to verify your test
harness. Because IronPython isn’t compiled, you’ll find that you must manually perform some
checks to ensure the code works precisely as planned, but use as much automation as possible.

DEBUGGING THE EXTERNAL MODULE

Debugging isn’t hard, but it also isn’t as straightforward as you might think when working with
IronPython. The debugger won’t take you directly to an error. You can’t test variables using the
debugger from within the static language. In short, you have to poke and prod the external script to
discover what ails it. Fortunately, you do have three tools at your disposal for discovering errors.

> Exceptions
>  print Statements

>  An ErrorListener object
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Let’s begin with the easiest of the three tools. The static language application won’t ignore outright
errors in the script code. For example, you might have the following error in the script:

# Introduce an error.

print 1/0
If your code has this error (and it really 1. CovideByZerak sueption was anhamiled =
shouldn’t), you’ll see an exception dialog Attmmostemt to v by o,
box like the one shown in Figure 15-6. | Troubleshosting tips:
Unfortunately, when you Clle VICW Detall’ P s e vt of the derorenatr & ey efore g formerg & drmon ooy abon, |

Gk g bl o s exdepdon.

the content of the View Detail dialog box
is nearly useless. The exception informa-

T ep—————
tion won’t tell you where to find the error '

in your script. In fact, it may very well lead it
you on a wild goose chase that ends in | Cop rerrnbon detal i the dobasrd

frustration. FIGURE 15-6: The static language application displays

The name of the exception will provide exceptions for your script.

clues as to where the error might exist, but

you can’t confirm your suspicions without help. The only tool, besides vigorous script testing, is to
include print statements such as these in your code.

# Display the values of First and Second.
print 'Values in IronPython Script'

print 'First = ', First

print 'Second = ', Second

When you run the script, you see the output shown in Figure 15-7. Most developers view print
statements as a bit old school, but they do work if you use them correctly. Make sure you provide
enough information to know where the script is failing to perform as expected. Even so, using print
statements may feel a bit like wandering around in the dark, so you should place an emphasis on
testing the script before you use it and after each change you make.

e file:///C:/0255 - Source Code/Chapter 15/Debugging/Debugging/bin/Debug/Debugging.EXE !E H
alues inSIrnnPythun Script 2

irst =
econd = 18

=

FIGURE 15-7: Using print statements may seem old school, but they work.

In some cases, you might make a small change to a script and it stops running completely — you might
not see a script exception, just an indicator that something’s wrong because the application raises an
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unrelated exception. Syntax errors and other problems where the interpreter simply fails can cause the
developer a lot of woe. For example, your application might have the following syntax error:

# Create a syntax error.
while True print 'This is an error!'

This code obviously won’t run. Because of the nature of the error, you might even pass it by while
looking through your code. The answer to this problem is to create an ErrorListener class like the
one shown in Listing 15-7.

‘) LISTING 15-7: Create an ErrorListener to hear script semantic errors

Available for  class MyListener : ErrorListener
download on {
Wrox.com

public override void ErrorReported(ScriptSource source,
string message,
SourceSpan span,
int errorCode,
Severity severity)

Console.WriteLine("Script Error {0}: {1}", errorCode, message);
Console.WriteLine("Source: {0}", source.GetCodeLine (span.Start.Line));
Console.WriteLine("Severity: {0}", severity.ToString());

The ErrorListener contains just one method, ErrorReported (). This method can contain any-
thing you need to diagnose errors. The example provides an adequate amount of information for
most needs. However, you might decide to provide additional information based on the kind of
script you’re using.
In order to use this approach, you must compile the script before you execute it. The compilation
process must include the ErrorListener, as shown here.

// Compile the script.

Source.Compile (new MyListener());

When you run the application now, you get some useful information about the syntax error, as
shown in Figure 15-8.

0255 - Source Code/Chapter15/Debugging/Debugging/bin/Debug/Debugging.EXE  [H[=] B

cript Error 16: unexpected token ’print’
ource: while True print *Thisz is an errort’
everity: FatalError

FIGURE 15-8: The ErrorListener provides useful output on syntax errors.

www.it-ebooks.info


http://www.it-ebooks.info/

324 | CHAPTER15 USING IRONPYTHON FROM OTHER .NET LANGUAGES

USING IRONPYTHON CONSTRUCTIVELY

This chapter has demonstrated how to access an IronPython module from C# or Visual Basic.NET.
All this work may seem counterproductive, but you really can gain a lot from using this approach.
Not only can you create extremely fast and flexible IronPython modules to perform tasks such as
list processing, but you gain the user interface development flexibility offered by both C# and Visual
Basic.NET. The one essential concept you should take from this chapter is that using multiple lan-
guages in an application to gain access to the best features of each language nets considerable flex-
ibility and development speed once you overcome the initial development hurdles.

There isn’t any way that a single chapter of a book can address every possible need for every possible
reader. However, before this technology becomes real to you, you have to see it do something that
you couldn’t ordinarily do with ease in your development environment. Before you move on to the
next chapter, consider creating a list of applications that could benefit from a combined IronPython
and C# or Visual Basic.NET approach. Try creating examples that exemplify key features of these
applications. As you gain experience using IronPython with the .NET languages you use now, you’ll
begin to understand why using multiple language tools is so beneficial. The important thing is to try
more than just the one example in this chapter.

So far you’ve used .NET from IronPython and IronPython from a .NET static language. There’s a
third relationship that you need to try before you can consider your essential IronPython experi-
ence complete — extending IronPython using another language. Chapters 16 and 17 show how to
create extensions for IronPython so that you can begin building special libraries that enhance basic
IronPython functionality. For example, you might create a basic library of dialog boxes to use with
IronPython and overcome that user interface problem (at least partially). Chapter 16 discusses C#
extensions, while Chapter 17 discusses Visual Basic.NET extensions. Interestingly enough, the two
languages require a slightly different approach when extending IronPython; it pays to read both
chapters so you can see the full range of extension requirements.
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Extending IronPython Using C#

WHAT’S IN THIS CHAPTER?

Defining the requirements for an extension
Understanding how static language differences affect extensions
Developing a simple C# extension

Providing user interface support through a C# extension

Y Y Y Y Y

Providing Win32 API support through a C# extension

Many developers view C# as the new C. It’s true that C# does provide many of the low-level
characteristics of C, but it’s not really a replacement. Even so, C# is a good language choice

for many tasks, especially when it comes to working through difficulties with Win32 API (the
programming interface that native code executables use). Because IronPython lacks support for
certain low-level operations, you’ll find many ways to use C# to extend IronPython to perform
amazing new tasks.

Of course, it’s important to know precisely what an extension is, so this chapter spends some
time exploring the issue. As with many software constructs, extensions aren’t a complete fix
for every problem — they have both advantages and disadvantages that you need to consider
during the design process. Extensions are an important tool in your IronPython toolkit and
act as a replacement for the lack of CPython support in many cases.

This chapter provides a simple extension. You can use this simple example as a starting point
for other extensions you might want to create. Of course, even a simple example can take you
a long way in understanding extension techniques.

After you complete the simple extension, you see two other examples. The first example
shows how to build a library of Windows forms. You see how to work with both message
boxes and Windows Forms classes using an extension. Even though you could perform this
task using IronPython, many developers will find it significantly easier to use a C# extension
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to perform the task. With careful planning, you could create an entire library containing all the
forms required to address every need in an IronPython application. The second example is a Win32
API extension that helps you better understand how extensions can provide access to low-level calls
that you might not ordinarily be able to make — at least, not with ease. Even though the Python
language is supposed to shield you from the vagaries of platform-specific coding, sometimes you
really do need to know something more about the platform on which you’re working.

UNDERSTANDING THE REQUIREMENTS FOR AN EXTENSION

It’s important to understand that an extension, any extension, probably ties your code to Windows.
Whenever you use an extension with IronPython, you rely on something other than the Python
libraries to perform a task, which means you lose the platform independence for which Python is
so famous. In short, extensions provide considerable flexibility and help you provide additional
capabilities for IronPython, but this flexibility isn’t without cost. Every time you make a design
decision of this sort, you must pay a price in the following:

> Reduced reliability: Due to increased failure points.

> Weakened security: More languages mean more places where someone could leave a
security hole.

Impaired speed: Marshaling data between language barriers takes time.

Fewer platforms: In order to use an extension, you must find a platform that supports both
IronPython and the extension language.

Writing an extension isn’t always straightforward. It isn’t as simple as writing some class library
code and putting it in a DLL. In fact, you must spend considerable effort thinking about how an
extension should be designed to make it useable. The following list considers just a few of the most
important factors for your extension.

> Python language requirements: IronPython may not support every feature that the static
language supports. For example, you may find that IronPython doesn’t support a particular
static language operator, such as the ++ operator.

> IronPython developer mentality: An extension that performs tasks in a way that runs completely
counter to the way that an IronPython developer normally does them isn’t very useful, because
the TronPython developer will have to think too hard about using the extension. The best kind of
extension is one that feels natural to the IronPython developer.

> Flexibility: An extension should provide some significant advantage in flexibility. When you
write an extension, write it with the benefit to the IronPython developer in mind, not simply
because the functionality the extension provides is interesting.

The one factor that you don’t need to consider is whether something is doable. Normally, if you can
perform a task with the static language you want to use to build the extension, then you can do it with
IronPython as well. Sometimes, you have to massage the data or present the technique in a way that
doesn’t match your normal methodology, but you can normally perform the task with a bit of effort.
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CONSIDERING IRONPYTHON AND STATIC
LANGUAGE DIFFERENCES

IronPython is a dynamic language (a language that does things like decide variable type at run time,
which is contrasted with a static language that decides everything during compile time). As such, it
has some significant advantages for the human developer that a static language can’t provide. It’s true
that the concept of language is foreign to the computer, but the human developer relies on certain
characteristics of language to accomplish tasks quickly and with few errors. Consequently, as part of
defining the reason to use an extension, you must consider the differences between IronPython and
the static language of your choice.

Defining Why You Use a Static Language with IronPython

Typically, you use a static language with IronPython to gain a specific advantage. For example,
IronPython doesn’t create graphical user interfaces very well, so using a static language to perform this
task could provide a significant advantage in development time. In addition, you could probably reuse
code that you already have on hand, which may reduce debugging time as well. Look for the advantages
that you can gain when using a static language with IronPython. If you have problems describing the
material benefit of an extension, then perhaps you really should look at another solution.

Make sure you consider the strengths of the static language when making your selections. For example,
C# is often the best choice for Win32 API interaction because it supports unsafe pointers — a require-
ment for certain specialized Win32 API tasks. Of course, you should make sure that the use of the
Win32 APl is actually required. Perhaps a third-party library already has the solution you require and
with a lot less work. Visual Basic.NET is often the best choice for database work because it takes care
of so many tasks in the background for the developer. You don’t have to worry so much about coercing
data types because Visual Basic addresses the need for you in the background.

Sometimes the use of a static language is practical. For example, you might have an overwhelming
number of developers on your team who know C# or Visual Basic.NET, but know nothing about
IronPython. In general, this is one of the poorest reasons to use a static language with IronPython,
but the reality of development today is that you often use the tools you have on hand to accomplish
the task. No one can afford to have developers sitting on their hands simply because the dynamic
language is the best choice for a particular job.

Understanding Line Noise

There are good reasons to avoid using a static language with IronPython. You can write most code
in IronPython using far fewer lines than a static language requires. Fewer lines of code translate into
higher developer productivity and sometimes into fewer coding errors as well.

The additional code that a static code developer must write is often referred to as line noise. The
code doesn’t substantially translate into useful output, but the static language requires it. For
example, IronPython doesn’t require that you declare the type of a variable — you simply leave
this task to IronPython.

While the extra code in a static language does tend to reduce the potential for unintended output, it
can also make the code harder to read. With every benefit, there’s a corresponding negative. When
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you decide to use an extension with IronPython, you need to consider when it’s appropriate to work
through the extra code and cumbersome features of static languages and when IronPython is truly
the better choice.

Let’s look at a quick example. Say you want to create an array of names in a function and pass them
back to a caller. Here’s the C# code to perform the task.

public String[] GetNames ()
{

String[] Result = new String[4];
Result[0] = "John";

Result[l] = "Amy";

Result[2] = "Jose";

Result[3] = "Carla";

return Result;

}

public void ShowNames ()
{
String[] TheNames = GetNames () ;

foreach (String Name in TheNames)
{

Console.WriteLine (Name) ;

The code in GetNames () creates an array of String, fills it with names, and returns those names to the
caller, ShowNames (). At this point, ShowNames () uses a foreach loop to display each name individually.
Now take a look at the same functionality written in IronPython.

def GetNames() :
return "John", "Amy", "Jose", "Carla"

def ShowNames () :
for Name in GetNames () :
print Name

The code performs the same task in both cases, but as you can see, the IronPython code is significantly
shorter. In addition, the IronPython code is actually easier to read.

Considering Scoping Issues

One of the most important differences between IronPython and static languages such as C# is that
IronPython doesn’t have the concept of scope within classes. Everything in an IronPython class is
public, so you always have access to every element. Of course, this presents a dilemma for languages
that do support scope. When creating an IronPython extension, your static language scope declara-
tions will change as follows:

> public members remain public.

>  protected members become public.
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>  protected Internal members become public.
>  private members remain private and don’t appear at all to IronPython.

>  Internal members become private and don’t appear at all to IronPython.

CREATING THE SIMPLE C# EXTENSION

The example in the following sections provides a simple set of calculations. Think of it as the
basic four-function calculator with a bit extra added. The example doesn’t do anything fancy, but
it does demonstrate techniques you need to build any C# extension for IronPython. The rest of
the examples in this chapter build on this example, so you should at least scan the techniques pre-
sented in the sections that follow.

Creating the Project

A C# extension project in Visual Studio is nothing more than the typical class library. The following
steps help you create the project for this example. You can use the same steps when working with
the other examples — all you need to do is change the project name.

1. Choose File & New = Project. You see the New Project dialog box shown in Figure 16-1.
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FIGURE 16-1: Create a new project to hold your C# extension.
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2. Choose the Visual C# folder in the Installed Templates list.

3. Select .NET Framework 3.5 or an earlier version of the .NET Framework. Don’t select
the .NET Framework 4.0 entry. The list of templates changes when you change the NET
Framework version.

4. Select the Class Library template.
5.  Type Calcs in the Name field and click OK. Visual Studio creates a class library project for you.

6. Right-click class1.cs in Solution Explorer and choose Rename from the context menu.
Visual Studio makes the filename editable.

7. Type cales.cs for the new filename and press Enter. Visual Studio displays a dialog box that
asks whether you’d like to rename all of the class1.cs references to match the new filename.

8. Click Yes. The project is ready for use.

At the time of this writing, [ronPython doesn’t support extensions written using the .NET
Framework 4.0. You must create your extensions using the .NET Framework 3.5 or earlier.
Otherwise, the extension will simply fail to load and IronPython won’t provide anything in the
way of an explanation (at least, nothing useable). If you suspect that you’ve targeted the wrong
.NET Framework version, choose Project @ ProjectName Properties. Select the Application
tab of the Properties window and change the entry in the Target Framework field to .NET
Framework 3.5, as shown in Figure 16-2. The IDE may ask permission to modify features in
your setup and require that you restart your project to see the effects of the change.
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FIGURE 16-2: Modify the Target Framework field to a version of the .NET Framework that
works with IronPython.
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Developing the C# Extension

The C# extension does have a few tricks to it, but generally speaking, if you know how to create a
class library, you already know how to create the code for a C# extension. Listing 16-1 shows the

code for the example extension.

‘) LISTING 16-1: A simple calculations extension

Available for
download on
Wrox.com

public class Calcs

{

private Int32 Data;

public Calcs(Int32 Value)
{

this.Data = Value;
}

public override string ToString()
{
return Data.ToString();

}

public static Calcs operator +(Calcs Valuel, Calcs
{
return new Calcs(Valuel.Data + Value2.Data) ;

public static Calcs operator -(Calcs Valuel, Calcs
{
return new Calcs(Valuel.Data - Value2.Data);

}

public static Calcs operator *(Calcs Valuel, Calcs
{
return new Calcs (Valuel.Data * Value2.Data) ;

}

public static Calcs operator /(Calcs Valuel, Calcs
{
return new Calcs(Valuel.Data / Value2.Data) ;

}

public Calcs Inc()
{

return new Calcs(this.Data + 1);
}

public Calcs Dec()
{

return new Calcs(this.Data - 1);
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In most cases, you want to create a constructor that accepts the kind of data you want to manipulate
with the extension. In this case, the constructor accepts an Int32 value. Interestingly enough, the
constructor is the only place where you normally reference the data type of the data directly. In all
other cases, you work with the data type indirectly by using the extension class.

Another issue is displaying the data in IronPython. The default implementation of the Tostring ()
method displays the class name, which isn’t helpful. Consequently, you must override the default
implementation of Tostring () and provide your own output. In this case, the method simply
returns the current value of the private variable pata as a string.

This example deals with operators. Of course, there are two kinds of operators, unary and binary.
The method you implement for each kind of operator is different.

To create a binary operator, you must consider that the operator will work with two instances
of the calcs class. In short, the operator works with the base class and you must declare it as
static. In this example, the + operator is binary, so the code declares it as static. The method
also accepts the two instances of the calcs class as input. In order to return output, the method
must create a new instance of the calcs class with the sum of the two input values. Notice that
the method never defines what kind of data it works on, simply that the data is contained in an
instance of the calcs class.

Creating a unary operator is different because you’re working with a single instance of the calcs
class in this instance. To create a unary operator, you simply declare the method as a non-static
member of the class, as shown for the Tnc () and pec () methods. In this case, because you’re
working with a single value, the code uses this.Data (the internal representation of the data value
of the single value) to perform the math. You may wonder why the code simply doesn’t create a ++
operator method. A ++ operator method would look like this and wouldn’t work in a unary man-
ner within IronPython.

public static Calcs operator ++(Calcs Valuel)
{

return new Calcs(Valuel.Data + 1);

If you compiled the class now, you could view it in the IronPython console. The following code
provides the steps for loading the extension into memory.

import clr
clr.AddReferenceToFile('Calcs.DLL")
import Calcs

dir(Calcs.Calcs)

Figure 16-3 shows the output of the dir (Calcs.calcs) call. Notice that Inc () and Dec ()
appear as you expect. However, there aren’t any entries for +, -, *, and / methods. These
operators still work as you expect, but IronPython shows a Python equivalent for the operators
in the form of the __adda__ (), __
__div__(),and __rdiv__(). These methods don’t appear unless you define the operators in

radd__ (), _sub__ (), __rsub__ (), _mul__(),__rmul__ (),

your class.
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If you’re looking at the class in the IronPython console, you might want to give it a quick try before

you close up the console and move on to the next part of the example. Try this code and you’ll see
an output of 15 from the __add__ () method.

Valuel = Calcs.Calcs(10)
Value2 = Calcs.Calcs(b)
print Valuel._ add__ (Value2)

CAWINDOWS\system32hcmd.exe - IPY

C:+@A255 — Source CodesChapterd6sCalcssCalcssbhinsDebug>IPY

IronPython 2.6 <2_6.10%928.8> on .MET 2_.8.50727_3683
Type "help', “copyright', "credits' or
> dmport clr

»>>> clr.AddReferenceloFile{’Calcs . DLL" >
»>>» dmport Calcs

»>>> dir{Calcs .Calcs>

['Dec’, "Equalz’, ‘GetHazhCode’. 'GetType’'. *‘Inc’. ‘MemberwiszeClone’, "Reference
Equal=s',. *‘ToString’, *_add_*, '_class_ ‘., *_delattr_ ', *_div_ . *'_ doc_ '
f__format__ ', "__getattribute_ ', *_hash_ ‘', ‘_dinit_ ', '_mul__*,. ‘'__new_ '
‘_wadd_ ', '_wdiv_ ', ' _weduce ‘. '_ _veduce ex ', ' _wepr ‘. '__w»mul_ ‘.
:_rsuh_’. '_setattyr_ ', ' _sizeof ', ‘'_str_ ', '_sub_ ', '_ _subclasshook_

1
H

"license' for more information.

33

FIGURE 16-3: The dir() function shows the content of the Calcs class.

Adding the IronPython Project

At this point, you have a C# extension (or module) to use with IronPython. Of course, you’ll want
to test it. The easiest way to do this is to add the IronPython project directly to the current solution.
The following steps describe how to perform this task.

1.  Right-click the solution entry in Solution Explorer and choose Add = Existing Project from

the context menu. You see the Add Existing Project dialog box shown in Figure 16-4.

Add Existing Project
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FIGURE 16-4: Locate IPY.EXE and add it to your solution.
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Locate TPY.EXE on your hard drive and highlight it. Click Open. You see a new project entry
added to the solution.

Right-click the ipy entry in Solution Explorer and choose Set as Startup Project from the con-
text menu. This step ensures that choosing one of the startup options from the Debug menu
starts the IronPython application.

Right-click the ipy entry in Solution Explorer and choose Properties from the context menu.
You’ll see the General tab of the ipy Properties window shown in Figure 16-5.
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FIGURE 16-5: Configure the IronPython application to work with Calcs.DLL.

Type -D TestCalcs.py in the Arguments field.

Click the ellipses in the Working Directory field to display the Browse for Folder dialog box.
Locate the output folder of the calcs.DLL (or other extension) file. Click OK. The IDE adds
the correct directory information to the Working Directory field.

Open Windows Explorer. Locate the \Calcs\Calcs\bin\Debug folder. Right-click in
the right pane and choose New @ Text Document from the context menu. Name the
file Testcalcs.py and press Enter. Click Yes if asked if you want to rename the file
extension.

Right-click the solution item in Solution Explorer and choose Add = Existing Item from the
context menu to display the Add Existing Item dialog box shown in Figure 16-6.

Locate the TestCalcs.py file in the solution and click Add. Visual Studio adds Testcalcs.py
to the solution Ttems folder in Solution Explorer and automatically opens the file for you.
You’re ready to add test code for the application.
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FIGURE 16-6: Add the TestCalcs.py file to the solution.

Creating the IronPython Application

Now that you have a file to use for the IronPython application, it’s time to add some code to it. The
example code fully exercises everything you can do with the C# extension. Listing 16-2 shows the
code you add to the Testcalcs.py file.

\) LISTING 16-2: Testing the extension using IronPython

Available for # Add a reference to the CLR

dmg;o:glgn import clr

# Obtain access to the extension.
clr.AddReferenceToFile('Calcs.DLL")
import Calcs

# Create an instance of the class and fill it with data.
Valuel = Calcs.Calcs(10)

# Print the original value, then decrement and increment it.

print 'Original Valuel Content: ', Valuel
print 'Valuel + 1: ', Valuel.Inc()
print 'Valuel - 1: ', Valuel.Dec()

# Create a second value and display it.
Value2 = Calcs.Calcs(b)
print '\nOriginal Value2 Content: ', Value2

# Use the two values together in different ways.
print '\nValuel + Value2 = ', Valuel + Value2

continues
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LISTING 16-2 (continued)

print 'Valuel - Value2 = ', Valuel - Value2
print 'Valuel * Value2 = ', Valuel * Value2
print 'Valuel / Value2 = ', Valuel / Value2

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

The example begins by importing support for the Common Language Runtime (CLR). It then uses the
AddrReferenceToFile () method to reference the calcs.DLL file and imports the code into IronPython.
These steps are similar to those that you used to test the DLL initially.

The next step is to create an instance of the calcs class, valuel. The code references calcs twice —
once for the namespace and a second time for the class itself. The next few code steps display the
value of valuel and show how to use the Tnc () and Dec () methods. If you set valuel equal to

the output of Inc () or Dec (), it truly would increment or decrement the value of valuel. Because
IronPython doesn’t support the ++ operator, however, you can’t use the ++ operator in your exten-
sion. On the other hand, you could implement the += and -= operators.

You can’t really test binary operators without a second variable, so the code creates a second
instance of Calcs, value2. The example then shows how the +, -, *, and / operators work.
Figure 16-7 shows the output from this example.

Ualuel Content:
2 G B
1= 9

ValueZ Content: 5§

+ Ualue2 = 15
— Ualue2 = §
»* PJalueZ = 58
/ Value2 = 2

ress any key to continue....

FIGURE 16-7: Here are the results of using the C# extension within IronPython.

USING C# FOR USER INTERFACE SUPPORT

Chapter 8 demonstrates that you can create Windows Forms applications using IronPython. It’s a
painful process because you don’t have access to any designers, but the process is definitely doable.
You may very well decide to use IronPython directly for all your graphics needs, simply to avoid
using another language. However, C# or Visual Basic. NET make better choices for creating a user
interface because you do get access to the designer support that these languages provide. With this
in mind, the following sections describe how you can add graphic support to IronPython using a C#
extension. (Chapter 17 shows how to perform essentially the same task using Visual Basic.NET.)
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Defining a Library of Dialog Boxes

If you’re using IronPython as your main application language and relying on a static language for
ancillary support, such as the user interface requirements, it makes sense to create all the dialog
boxes you require and place them in a library. Of course, if the application is relatively complex, you
might use several physical DLLs to perform the task or rely on a single DLL, but rely on multiple
projects to accommodate a team of developers The point is that you need to plan how to store the
dialog boxes in a manner that makes it efficient to work on the project.

There’s a tendency by some developers to create generic dialog boxes and then manipulate them

in code. This technique does work well when you use the dialog boxes in the static language.
However, the approach can become counterproductive when using the dialog boxes in IronPython.
The IronPython code can become so complicated that it becomes unreliable and hard to maintain.
In general, use specific dialog boxes whenever possible, which won’t require many (or any) changes.

IronPython doesn’t have a representation of every C# or Visual Basic.NET feature. For example,
in the section “Developing the C# Extension” section earlier in this chapter, you’ll discover that
IronPython doesn’t support the C# ++ operator, but it does support the += operator. It’s best to
perform data manipulation in the static language environment when possible or pass the raw data
to IronPython in a form it can readily use. For example, you might pass a list of field values to
IronPython as a dictionary.

Marshaling data between languages can reduce application performance. You may find situations
where you need to process data in a thread to maintain acceptable performance for the user. However,
before you take time to create a complex threading solution, ask users to try the application in a test
environment to determine whether the performance is acceptable.

Creating the Dialog Box Library in C#

Your dialog box library can support dialog boxes at two levels. It’s possible to meet some IronPython
needs using a simple message box or prompt box. Because these solutions are already programmed

for you, supporting them through the static language, where the features are easily accessed, is a good
way to save on development and debugging time. You can customize the implementation of these stan-
dardized features to make them easy to use within IronPython — reducing the need to import a lot of
managed assemblies into IronPython.

Of course, many user-interface needs require something more advanced than a simple message box.
The following sections describe how to create simple message boxes and complex Windows Forms
in C# that you can use in your IronPython application. The goal is to use the right kind of interface
element for a given task and to make the interface element easy to access and process from within
IronPython. The section “Creating the Simple C# Extension” earlier in this chapter describes how
to set up the solution used for this example.

Defining Simple Message Boxes

This example is interesting because it shows how you can create overrides of your methods.
The MessageBox.Show () method has 21 overrides in C#. Of course, you might not need all those
overrides and the example shows only five of them. Before you can work with message boxes in a
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C# class, you need to add a reference to the System.Windows.Forms.DLL and add the following
using statement.

using System.Windows.Forms;

Now that you have the prerequisites in place, it’s time to look at some code. Listing 16-3 shows the
code used to create this example.

J

Availablefor  public class Dialogs
download on {
Wrox.com

public Dialogs ()

{
}

public String ShowMessage (String Msg)
{
return MessageBox.Show (Msg) .ToString () ;

public String ShowMessage (String Msg, String Title)
{
return MessageBox.Show (Msg, Title) .ToString();

public String ShowMessage (String Msg, String Title, Intl6é Buttons)
{
return MessageBox.Show(Msg, Title,
(MessageBoxButtons)Buttons) .ToString () ;

public String ShowMessage (String Msg, String Title, Intl6é Buttons,
Intl6 Icon)

return MessageBox.Show(Msg, Title,
(MessageBoxButtons)Buttons, (MessageBoxIcon)Icon).ToString();

public String ShowMessage (String Msg, String Title, Intl6 Buttons,
Intl6 Icon, Intl6 DefaultButton)

return MessageBox.Show(Msg, Title,
(MessageBoxButtons)Buttons, (MessageBoxIcon)Icon,
(MessageBoxDefaultButton)DefaultButton) .ToString() ;

The code begins with the usual constructor. The constructor doesn’t really need to do anything in
this case. Of course, you could set up the constructor to accept some of the required inputs, such as
the message and message box title, but sending the information with the ShowMessage () method
works just fine, too. The constructor could also set up default settings, if desired, that the developer
could override with specific versions of ShowMessage ().
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The ShowMessage () method declarations come next. The methods are relatively simple. Each one
calls a different override of the MessageBox. Show () method. Notice that you must coerce the
MessageBoxButtons, MessageBoxIcon, MessageBoxDefaultButton values from the inputs. You
could ask the caller to provide the actual enumerated values, but that approach would reduce the
benefit of using this approach for working with message boxes, because the developer would need to
load the required .NET assemblies anyway.

Even when working with simple message boxes, you can encounter a few problems. For example,
the enumerations provided in the static environment make it simple to select a particular button
combination or icon. IntelliSense displays the list of values from which you can choose. However,
IronPython doesn’t provide IntelliSense, so there isn’t any simple method of selecting a button com-
bination or icon from a list. The example uses numbers, which works fine for the button combina-
tions because they’re numbered 0 through 5. However, the icons have values of 0, 16, 32, 48, and
64, which are hardly easy to remember. The default button values are equally odd at 0, 256, and
512. Tables 16-1 through 16-3 show the values for the message box enumerations. In a production
environment, you'd probably create text equivalents for the developer, which you could translate in
the extension, or provide some type of enumeration for the developer.

TABLE 16-1: Message Box Button Combinations

ENUMERATED VALUE INT16 VALUE
MessageBoxButtons.AbortRetrylgnore 2
MessageBoxButtons.OK 0
MessageBoxButtons.OKCancel 1
MessageBoxButtons.RetryCancel S
MessageBoxButtons.YesNo 4
MessageBoxButtons.YesNoCancel 3

TABLE 16-2: Message Box Icon Combinations

ENUMERATED VALUE INT16 VALUE
MessageBoxIcon.Asterisk 64
MessageBoxIcon.Error 16
MessageBoxlcon.Exclamation 48
MessageBoxlcon.Hand 16
MessageBoxlIcon.Information 64
MessageBoxIcon.None 0
continues
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TABLE 16-2 (continued)

ENUMERATED VALUE INT16 VALUE
MessageBoxlcon.Question 32
MessageBoxlcon.Stop 16
MessageBoxlcon.Warning 48

TABLE 16-3: Message Box Default Button Options

ENUMERATED VALUE INT16 VALUE
MessageBoxDefaultButton.Button1 0
MessageBoxDefaultButton.Button2 256
MessageBoxDefaultButton.Button3 512

Using Enumerations with IronPython

There’s a way around the issue of enumerated values in .NET calls. You can simply choose to create
your own enumeration. For example, let’s say you want to overcome the problem of working with
the MessageBoxButtons enumeration. In this case, you create an enumeration and a new override
of the showMessage () method as shown here.

public enum ButtonTypes
{
OK,
OKCancel,
AbortRetryIgnore,
YesNoCancel,
YesNo,
RetryCancel
}

public String ShowMessage (String Msg, String Title, ButtonTypes Buttons)
{
return MessageBox.Show(Msg, Title,
(MessageBoxButtons)Buttons) .ToString () ;

Notice that you must still use coercion to make the MessageBox. show () call. However, the IronPython
developer now has an enumeration to use when making the call. Here’s a typical call from within
IronPython.

MyDialog.ShowMessage ('Hello', 'Title', MyDialog.ButtonTypes.OKCancel)

The resulting message box would contain 'Hello' as the message, 'Title' as the message box title,
and two buttons, OK and Cancel.
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Considering Developer Help

As your extensions gain in complexity, you need to start providing some help to the IronPython
developer. Most IronPython developers will spend part of their time in the interpreter trying things
out. The developer will look to your documentation for help in using the extension you create. There
are two forms of help, as shown here.

help (MyDialog.ShowMessage)
MyDialog.ShowMessage.__doc__ ()

It turns out that IronPython automatically provides a form of the help () function help for you as
shown in Figure 16-8. In this case, you see all of the method calls that the pialogs class provides,
along with the enumeration described in the section “Using Enumerations with IronPython” earlier
in this chapter.

CAWINDOWS\system32\cmd.exe - ipy

IronPython 2.6 <{2_6_.10928.A> on .MET 2_A.50727_3603
Type "help', “copyright', "credits' or "licensze' for more information.
> dmport clr

»>»» clr.AddReferenceToFile{’Dialogs _DLL" >

>>» dmport Dialogs

»>>» MyDialog = Dialog=s.Dialog=s<>

»>>» help(MyDialog)

Help on Dialogs ohject:

class Dialogs<_ bhuiltin
Methods defined here:

.ohject>

ShowMessaged...?>

str ShowMessage(self, str Msg, sty Title., Intlt Buttons, Intl6 Icon)>

str ShowMessage(self, str Msg, sty Title, Intl6 Buttons, Intl6 Icon. Int
Def aultButton?

str ShowMeszage(self, sty Mzg, str Title, ButtonTypes Buttons>

str ShowMeszage{self, sty Msg>

str ShowMeszage(self, sty Mzg, str Titlel

str ShowMeszage(self, sty Mzg. str Title, Intls Buttons?

_repr__{...»
st repr___Cohject zelf?

Data and other attributes defined here:

ButtonTypes = <type *ButtonTypes’>

——————— = e e mm mm DT e - ————

enum ButtonTypes, values: HhurtRetrngnure (2>, 0K <@>,. OKCancel <1>, Re
tryCancel (5>, YesNo (4>, YesMNoCancel (3>

23>

Bl

FIGURE 16-8: IronPython provides a kind of help for you automatically.

Unfortunately, [ronPython doesn’t provide the __doc__ () method by default. You must define it
for yourself as part of the class you create. Here’s a simple __doc__ () method you can use with the
example. Of course, a production version would contain far more information.

public String _ doc__ ()
{

return "This is a help string";
}
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When you try this method out at the Python prompt, you see the outline shown in Figure 16-9. You
can use all of the normal formatting characters to make the help provided by the __doc__ () method
look nice. For that matter, you could store the information externally and simply read it in as needed.

s C:AWINDOWS\system32\cmd.exe - ipy

>>> MyDialog.__doc___ ()
'This is a help string’
>

FIGURE 16-9: You must define your own version of the __doc__() method.

Defining Complex Forms

At some point, simple message boxes simply won’t do the job for you. After all, you’ll want forms
that contain a number of fields that you can use to process complex information from the user. In
this case, you must create a standard Windows form for your extension. To accomplish this task,
you begin by adding the form using the following steps.

1.  Right-click Dialogs in Solution Explorer and choose Add & New Item. Select the Windows
Forms entry in the Installed Templates list. You see the Add New Item dialog box shown in
Figure 16-10.

Add Mew ltem - Dialops

= eusd T8 [bemes
- I Vesual 2 [bams
Code = | #boutBox Wimal T2 Items bt
Dats b A blark, Wintwes Form
General Ciemine Carvral Vil ©# Thems
Wb
Wanderies Forms Inherited Form Visasl C Items
WEF
Reperting nhesited Lises Coniral Vil © Thema
ke
itasiren vk
Wiger Conral Wimaal C= Thems
‘Wiredws Form Wiasl CF Jlerms.
Home: Testeomn.Cd |

FIGURE 16-10: Add a Windows Form to your project.

2. Highlight the Windows Form entry. Type TestForm.cs in the Name field and click Add.
Visual Studio adds the new form to your project and automatically opens it for editing.
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At this point, you can create the form just as you normally Y — CEX

would for any static application. Figure 16-11 shows the form
used for this example. It’s simple, but it contains multiple data- =
entry fields and multiple exit options. Fivcabe Ciee

Before you assume anything about this form, note that it does
differ in a few ways from the forms you’ve created for your
static applications. The first difference is that the buttons that
close the form, rather than do something within the form,
must have the DialogResult property set to a unique value
or you won’t be able to tell which button the user clicked. For
this example, the DialogResult for btnoK is OK, while the
DialogResult for btnCancel is Cancel.

FIGURE 16-11: The Windows Form
The second difference involves a problem with getting informa- can contain any level of complexity
tion from the form you create to the IronPython application. you desire.
You could contrive all sorts of odd methods for accomplish-
ing the task, but the simplest method is to set the Modi fiers property for the individual controls
(txtName and txtColor) to Public. In this case, using Public doesn’t create a problem because
IronPython sets everything to public. In all other respects, there’s no difference between this form
and any other form you’ve created in the past.

To make things simple, this example doesn’t use any code-behind for the form itself. Any code-
behind works as you’d expect. There isn’t any difference between calling the form from IronPython
than calling it from within your C# application.

Accessing the Dialog Box Library from IronPython

At this point, you have a nice collection of dialog box and form classes to use in an IronPython
application. Of course, a production application would probably have quite a few more forms in
it, but you have enough for testing and experimentation purposes. The following sections describe
how to use these classes.

An Alternative Method for Adding the IronPython Project

There are a number of ways to configure a test setup for your extensions. The section “Adding the
IronPython Project” earlier in this chapter shows one technique. The technique works well when
you want to maintain separate builds of your extension. However, you might want to maintain
just one build — the build you’re currently using for debugging, testing, or experimentation. Use
the following steps to create a centralized test configuration.

1.  Right-click Dialogs in Solution Explorer and choose Properties from the context menu. Select
the Build tab. You see the Properties window shown in Figure 16-12.

2. Click Browse next to the Output Path field to display the Select Output Path dialog box
shown in Figure 16-13. Because you’ll add the IronPython test file at the solution level, you
need to send the output to the solution level as well.
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FIGURE 16-12: Configure the build to use a central output location.

3. Select the first Dialogs entry in the list and click OK. T DUEDUT PAh
Visual Studio adds an absolute path to the Output
Path field that you must change for every machine
that uses the application. As an alternative, you
could type ..\(two periods and a backslash) in the
field to place the output in the solution folder.

4.  Select the next configuration in the Configuration field.

5.  Perform Steps 2 through 4 for each configuration. s - . -
Make sure each configuration uses the same output
directory. Normally, your project will only contain Foiders | Closn i
Debug and Release configurations. [mmemenrode | [ ox J[ coent |

6. Right-click the solution entry in Solution Explorer
and choose Add = Existing Project from the context
menu. You see the Add Existing Project dialog box
shown in Figure 16-4.

FIGURE 16-13: Modify the output path
as required for your application.
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10.
1.

12.

13.

Locate TPY.EXE on your hard drive and highlight it. Click Open. You’ll see a new project
entry added to the solution.

Right-click the ipy entry in Solution Explorer and choose Set as Startup Project from the
context menu.

Right-click the ipy entry in Solution Explorer and choose Properties from the context menu.
You see the General tab of the ipy Properties window shown in Figure 16-5.

Type -D DialogTest.py in the Arguments field.

Click the ellipses in the Working Directory field to display the Browse for Folder dialog box.
Locate the solution folder for the project (the first Dialogs folder). Click OK. The IDE adds
the correct directory information to the Working Directory field.

Right-click the solution entry in Solution Explorer and choose Add => New Item from the
context menu. You see the Add New Item dialog box shown in Figure 16-14.

Add Mew ltem - Solution Items

Installed Templates .J-‘l
Ganearsl
I P tanersl
Test Sathngs |!.| Leon e Leenersl bt
A bkark el e
=
.l.,.u Hamur Aesarre Trmpiabe General
|£ g B anarsl
'\-'Iﬂ 5 cheet Cereral
[ =
=| TestRe Gererdl
1=
U Visual Basiz Class Cenaral
d‘é Visusal CF Class [
MY e ke Gerarsl
J=d g P — Gércial b
Hame: DualagTest.pl |

FIGURE 16-14: Add the IronPython test file to your project.

Type DialogTest.py in the Name field and click Add. Visual Studio adds the new file to the
Solution Items folder in Solution Explorer and opens the file automatically for editing.

Performing the Message Box and Form Tests

It’s finally time to test the message boxes and forms you’ve created. The code in this section performs
a few simple tests and demonstrates how to obtain output from the message boxes and forms you’ve
created. You can use this code as a starting point for more complex processing in your own applica-
tion. Listing 16-4 shows the test code for this application.
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‘) LISTING 16-4: Testing the extension using IronPython

@M"?mzhr # Define the message box tests.
ownload on K
Wrox.com def TestMessages|():
# Create a message box object.
MyDialog = Dialogs.Dialogs ()

# Test a simple message box.

print 'Testing a simple message box.'
print 'Simple message box output: ',
print MyDialog.ShowMessage ('Hello")

# Perform a more complex test.

print '\nA more complex message box.'

print 'Complex message box output: ',

print MyDialog.ShowMessage('Hello Again', 'Title 2', 3, 64, 256)

# Define the form test.
def TestForm() :

# Create the form instance.
MyForm = Dialogs.TestForm()

# Display the form and test the dialog result.
print '\nThe form example.'
if MyForm.ShowDialog () .ToString() == 'OK':

# Display the results.

print 'The user clicked OK.'

print 'User Name: ', MyForm.txtName.Text

print 'Favorite Color: ', MyForm.txtColor.Text

# Display an alternate result.
else:
print 'The user clicked cancel.'

# Import the Common Language Runtime.
import clr

# Access the extension.
clr.AddReferenceToFile('Dialogs.DLL")

import Dialogs

# Test the message box code.
TestMessages ()

# Test the form code.
TestForm()

# Pause after the debug session.
raw_input (' \nPress any key to continue...')
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The test code begins by importing CLR and gaining access to the Dialogs namespace. This example
demonstrates one of the benefits of using a namespace, easy access to multiple classes. It’s a good
way to organize a library of forms to make them easy to access and to avoid naming conflicts.

The TestMessages () function contains the code to test the Dialogs.Dialogs class. This code
begins by creating a Dialogs.Dialogs instance, MyDialog. In this case, the application begins by
creating a simple message box and displaying it onscreen. This message box lacks a title and con-
tains only an OK button. When the user clicks OK, the program prints the dialog result to screen.

The second test is a little more complex. This time the code relies on the most complex form of the
ShowMessage () method to display a dialog box that contains a

message, title, icon, and multiple buttons as shown in Figure 16-15.
Notice that the figure shows that the message box also has the 7
middle button selected by default. Pressing Enter will automatically e

select this default option. Normally, message boxes select the first o A

button as the default. Depending on which button the user clicks,

the application will display a message with the appropriate dialog FIGURE 16-15: A more complex
result. You could also use this dialog result as part of an if...else message box includes multiple
statement to choose an appropriate course of action. buttons, a title, and an icon.

The TestForm () method begins by creating an instance of Dialogs.

TestForm, MyForm. The dir () function will show you that MyForm now has access to all of the func-
tionality normally associated with a Windows Forms class, but without importing any of the bulk
associated with the system.windows

.Forms assembly. As with any Windows Form, you call showpialog () to display the form. However,
the result of displaying the form is going to be something that IronPython can’t use directly. The way
to overcome this problem is to call showbialog () .ToString (). In this case, the output is a string that
describes which button the user has clicked.

This portion of the example shows how to process the form data locally. When the user clicks OK,
the dialog result is 'ox' and the if statement succeeds. The code accesses the MyForm. txtName . Text
and MyForm. txtColor.Text properties to determine what the user has typed. When the i f state-
ment fails, the code displays a message telling you that the user clicked Cancel. Figure 16-16 shows
typical output from this example.

\Program Files\lronPython 2.6\ipy.exe

esting a simple message hox. &
imple message box output: OK

more complex message box.
omplex message hox output: Cancel

he form example.

he user clicked OK.
ser WHame: John
avorite GColor: Blue

ress any key to continue... _J
w

FIGURE 16-16: Here are the results of using the C# extension within IronPython.
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USING C# FOR WIN32 SUPPORT

The Python language doesn’t really support much in the way of platform-specific functionality and
that’s by design. One of the tenets of cross-platform compatibility is not to make an issue out of the
platform on which the code runs. However, in some cases, you really do need to access the platform
and discover things about it. For example, you might want to know more about the environment in
which your application is executing, such as the size of the console window. You might even want to
clear the console window (a feature that is missing from the IronPython console, without which your
sessions can appear messy). An application may need to know something about the security in place
for the current session. In short, you might have many reasons for wanting to know something more,
but Python (and by extension, IronPython) largely lacks the functionality to provide this information.

The example in the following sections plays to a strength of C#, which is to interact with the
Windows platform through a feature called Platform Invoke (P/Invoke). This example goes outside
the managed .NET environment and relies on the Win32 API to access Windows functionality that
you can’t access through .NET.

Creating the P/Invoke Code

Before you can write any P/Invoke code, you need to add the following using statement.

using System.Runtime.InteropServices;

This statement provides access to the various special programming features that C# provides for
accessing the Win32 API.

You may find that you have little interest in precisely how P/Invoke works.

It’s possible to skip the details found in this section, proceed to the sections
that follow, and still understand how the whole application works. However,
working through the P/Invoke code will give you a better understanding of the
power that C# provides in accessing features you might not have used in the
past (and potentially a few that you might not even know exist now).

If you haven’t worked with the Win32 API in the past, you might find the use of structures, enumera-
tions, and pointers confusing. In reality, all these events take place somewhere in the background
when you execute any application. At some point, your managed code ends up interacting with the
Win32 API to perform tasks because the basic Windows DLLs still rely on the Win32 APIL. Normally,
CLR hides all these details from view so you don’t need to worry about them. Listing 16-5 shows the
Win32 API access code — the lower-level code that does all the hard work for this example.

‘) LISTING 16-5: Win32 API access code and structures

Availablefor ~ // This special class contains an enumeration of
d‘tmg!zggl:n // standard handles.
class StdHandleEnum
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public const int STD_INPUT_ HANDLE = -10;
public const int STD_OUTPUT_HANDLE = -11;
public const int STD_ERROR_HANDLE = -12;

Y

// The GetStdHandle() function returns a handle to any
// standard input or output.

[D11Import ("kernel32.dll", SetLastError=true)]

public static extern IntPtr GetStdHandle(int nStdHandle) ;

// This sructure contains a screen coordinate.
[StructLayout (LayoutKind.Sequential, Pack=1)]
public struct COORD
{

public short X;

public short Y;

// Obtains the current display mode--fullscreen or fullscreen hardware.
[D11Import ("Kernel32.DLL") ]
public static extern bool GetConsoleDisplayMode (ref UInt32 lpModeFlags);

// An enumeration used to determine the current display mode.

public enum ConsoleDispMode

{
CONSOLE_WINDOWED 0, // Only implied by function.
CONSOLE_FULLSCREEN 1, // The console is fullscreen.
CONSOLE_FULLSCREEN_HARDWARE = 2 // The console owns the hardware.

// Obtains the size of the largest console window possible.

[D11Import ("Kernel32.DLL") ]

public static extern COORD
GetLargestConsoleWindowSize (IntPtr hConsoleOutput) ;

// Returns the console mode information.
[D11Import ("Kernel32.DLL") ]
public static extern bool GetConsoleMode (
IntPtr hConsoleHandle,
ref UInt32 lpMode) ;

public enum ModeFlags
{
// Input mode flags

ENABLE_PROCESSED_INPUT = 0x0001,
ENABLE_LINE_INPUT = 0x0002,
ENABLE_ECHO_INPUT = 0x0004,
ENABLE_WINDOW_INPUT = 0x0008,
ENABLE_MOUSE_INPUT = 0x0010,

// Output mode flags
ENABLE_PROCESSED_OUTPUT = 0x0001,
ENABLE_WRAP_AT EOL_OUTPUT = 0x0002
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Many of the Win32 API functions require you to know specific integer or hexadecimal values. Even
C++ developers can’t remember these numbers. Normally, a C++ developer relies on define statements
that put the numbers into human-readable form. The P/Invoke code used in this chapter does the same
thing, but sometimes it places the numbers in an enumeration to make them even easier to use. The
StdHandleEnum class provides a list of standard handles (pointers) for Windows devices: input, output,
and error. However, these aren’t the actual handles.

In order to get the standard Windows handle, an application must call the GetstdHandle () function.
This function is in kerne132.d11. The [D11Tmport ()] attribute tells the compiler where to look for
an external Win32 API function that you want to use in your code. In this case, the attribute also
tells the compiler that you want any error information that the Win32 API can provide. The use of
extern before the function name tells the compiler that the requested DLL contains a function of the
name that follows. You can now call this function directly and CLR will automatically perform any
required marshaling for you.

Many of the Win32 API calls provide coordinates — x and y locations that tell where something is
or how large it is. The cOORD structure provides a means of transferring this kind of information
between the .NET environment and the Win32 API environment. Windows uses a very basic view
of structures. Unfortunately, .NET often causes problems by trying to optimize the data structures
and causes P/Invoke calls to fail even though they should succeed. The [StructLayout ()] attribute
tells the compiler how to create a data structure in memory, which overrides the normal optimiza-
tion process.

You may create applications that need to run in full-screen mode, if for no other reason

than that they require the additional screen real estate to present information to the user. The
GetConsoleDisplayMode () function tells you what mode the console is currently in. If the con-
sole is in the wrong mode, you can ask the user to change the mode or simply stop the applica-
tion before the screen mode causes any problems. This function returns flags, not an enumerated
value. At least one of the flags is always set, but the return value can have multiple flags set. The
ConsoleDispMode enumeration makes it easier to work through the flag settings and provide
usable output. The section “Defining the GetCurrentDisplayMode() Method” later in this chap-
ter provides more information about this function.

In some cases, you need to know the largest size console window that the system will support. The
GetLargestConsoleWindowSize () function provides this information. You can use other Win32
API functions to adjust the size of the window to meet application requirements (which is a topic for
another book). The section “Defining the GetConsoleWindowSize() Method” provides more infor-
mation about this function.

It’s also handy to know what kinds of operations the console window will support. For example, it’s
good to know whether the console window will respond to the mouse. The GetCconsoleMode () func-
tion provides this kind of information. The output is in the form of flags that you must interpret in
your code. The GetConsoleMode () function is special in that the output you receive depends on the
kind of device handle you provide. The output differs when you provide an input handle, versus an
output handle. The section “Defining the GetConsolelnfo() Method” provides additional information
about how this technique works.
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Developing the IronPython Callable Methods

The P/Invoke code shown in Listing 16-5 does expose the Win32 API calls needed to perform cer-
tain tasks with IronPython. Theoretically, you could rely on just the code in Listing 16-5 to gain the
access you require in IronPython. However, the task would be difficult because you'd need to work
through the required bit manipulations. It’s better to place the code you need to access the Win32
APl in easily called methods, which is the purpose of the code in the following sections.

Defining Common Variables and the Constructor

Win32 API calls often reuse information. It’s not uncommon for functions to ask for the same infor-
mation over and over. For example, any function that works with a window will probably need the
handle for that window. With this requirement in mind, Listing 16-6 shows the common variables
and the constructor used for this example.

‘) LISTING 16-6: Common variables and constructor

Available for ~ UInt32 DisplayMode = 0; // The current display mode.
daﬂgkg&gn IntPtr hOut; // Handle to the output device.
IntPtr hIn; // Handle to the input device.

UInt32 ConsoleMode

0; // The console mode information.

public ConMode ()
{

// Obtain a handle to the console screen and console input.
hIn = GetStdHandle (StdHandleEnum.STD_INPUT_ HANDLE) ;
hOout = GetStdHandle (StdHandleEnum.STD_OUTPUT_HANDLE) ;

The common variables include the current display mode (such as windowed), the console mode

information (such as whether it accepts mouse input), and the handles for the input and output

devices. These variables represent common pieces of information that the developer requires for
multiple calls.

The constructor initializes the input and output handles using the GetstdHandle () function. The
input argument simply tells Windows which handle you want. The output is an IntPtr, a special
kind of variable that points to something. An IntPtr is a safe pointer, meaning you can use it with-
out problems in a managed language. C# also supports unsafe pointers that you should use only as a
last resort.

An Intptr provides an integer value that represents a pointer. The size of the
integer is platform-specific and you should never view a standard 1nt16 or
Int32 type as an acceptable substitute. Always use an IntPtr when you need
to access a pointer or handle supplied by a Win32 API call.
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Defining the GetCurrentDisplayMode() Method

Sometimes you need to know whether the console is presented in a windowed or full-screen mode. A
windowed console can get covered up and needs to share resources with other windows. In addition,
the text in a windowed console can be small and hard to read. On a positive note, using a windowed
console makes it easier to share data between applications. In most cases, the user will prefer that
you use a windowed console to make it easier to multitask between applications. Listing 16-7 shows
how to detect the current console display mode.

‘) LISTING 16-7: Obtaining the current display mode

Available for ~ public OutputMode GetCurrentDisplayMode ()
download on {
Wrox.com

// Get the current display mode.
if (GetConsoleDisplayMode (ref DisplayMode))

// Determine if the console is in windowed mode.

if (DisplayMode == (UInt32)ConsoleDispMode.CONSOLE_WINDOWED)
return OutputMode.Windowed;

else

{

// If the console is fullscreen mode, determine which
// of the potential conditions are true.
switch (DisplayMode)
{
case (UInt32)ConsoleDispMode.CONSOLE_FULLSCREEN:
return OutputMode.Fullscreen;
case (UInt32)ConsoleDispMode.CONSOLE_FULLSCREEN_HARDWARE:
return OutputMode.HadwareAccess;
case (UInt32)ConsoleDispMode.CONSOLE_FULLSCREEN +
(UInt32)ConsoleDispMode.CONSOLE_FULLSCREEN_HARDWARE:
return OutputMode.FullscreenHardwareAccess;

// Return a default value.
return OutputMode.Unknown;

The code begins by calling GetConsoleDisplayMode () to obtain the display mode as a numeric
value. The information is returned in DisplayMode, not as a return value from the function call.
The function itself returns a success value that indicates the call was successful. The first if state-
ment says that if the call is successful, then DisplayMode will contain the console display mode, and
that the application should proceed to process it. Because DisplayMode provides a return value, you
must include the ref keyword when passing it to the Win32 API.

Now that the code has a display mode value, it needs to process it. If a console is in windowed
mode, all the code has to do is return a value that says it’s windowed. However, full-screen mode
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requires some additional processing. When a console is in full-screen mode, it can also have access
to the hardware. This is virtual hardware access, but it still feels to the application as if the access
is direct. Consequently, the code must now determine whether the console is simply in full-screen
mode or it’s in full-screen mode with hardware access.

The call could fail, but it’s unlikely to. Even so, the GetCurrentbisplayMode () handles the potential
problem by providing the outputMode . Unknown return value. This value simply says that the method
couldn’t determine the current console display mode.

Defining the GetConsoleWindowSize() Method

Sometimes an application needs to know the maximum windowed console that a machine can
accommodate. You might need additional room to display complex textual information. The
Win32 API returns this information in a COORD structure that simply states the number of rows
and columns of text that a console can support at maximum size. The following code shows the
GetConsoleWindowSize () method used to obtain this information.

public COORD GetConsoleWindowSize ()
{

// Determine the largest screen size possible.
return GetLargestConsoleWindowSize (hOut) ;

This method is easy. All it does is call the GetLargestConsoleWindowsSize () function with
the output handle. Make sure you provide the output handle, and not the input handle, when
making this call. The x and Y members of COORD contain the maximum screen size on return
from the call.

@ If you compare how the GetConsoleDisplayMode () function works with the
GetLargestConsoleWindowSize () function, you'll see that they’re inconsistent.
The inconsistency of the Win32 API calls is one of the reasons that developers
don’t like to work with them and why using the .NET Framework is better. When
working with the Win32 API, make sure you know precisely how a function works
before you use it. Calling some functions using the wrong technique can have ter-
rifying results (such as rebooting your system or damaging data).

Defining the GetConsolelnfo() Method

Consoles can support a number of input and output methods. For example, a console can sup-
port the mouse, which may make it easier for the user to interact with your character-mode
application. If a console provides support for echo, it re-displays commands sent to it from batch
files and other forms of automation. Consequently, you might find it useful to know just what the
console will do for you. Listing 16-8 shows how to determine the input and output handling that
a console provides.
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‘) LISTING 16-8: Obtaining the console characteristics

Available for
download on

Wrox.com

public struct ConsoleData

{

public Boolean Echo;

public Boolean LineInput;
public Boolean MouseInput;
public Boolean ProcessedInput;
public Boolean WindowInput;
public Boolean ProcessedOutput;
public Boolean LineWrap;

public ConsoleData GetConsoleInfo()

{

// Create the required structure.
ConsoleData Output = new ConsoleData() ;

// Retrieve the input information.

if

{

(GetConsoleMode (hIn, ref ConsoleMode))

if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_ECHO_INPUT)

(UInt32)ModeFlags.ENABLE_ECHO_INPUT)
Output.Echo = true;

else
Output.Echo = false;

if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_LINE_INPUT)

(UInt32)ModeFlags.ENABLE_LINE_INPUT)
Output.LineInput = true;

else
Output.LineInput = false;

if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_MOUSE_INPUT)

(UInt32)ModeFlags.ENABLE_MOUSE_INPUT)
Output.MouselInput = true;

else
Output.MouseInput = false;

if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_PROCESSED_INPUT) ==

(UInt32)ModeFlags.ENABLE_PROCESSED_INPUT)
Output.ProcessedInput = true;

else
Output.ProcessedInput = false;

if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_WINDOW_INPUT) ==

(UInt32)ModeFlags.ENABLE_WINDOW_INPUT)
Output.WindowInput = true;

else
Output.WindowInput = false;

// Retrieve the output information.

if

(GetConsoleMode (hOut, ref ConsoleMode))
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if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_PROCESSED_OUTPUT) ==
(UInt32)ModeFlags.ENABLE_PROCESSED_OUTPUT)
Output.ProcessedOutput = true;
else
Output.ProcessedOutput = false;

if ((ConsoleMode & (UInt32)ModeFlags.ENABLE_WRAP_AT_EOL_OUTPUT)
== (UInt32)ModeFlags.ENABLE_WRAP_AT_EOL_OUTPUT)

Output.LineWrap = true;
else

Output.LineWrap = false;

// Return the results.
return Output;

This is one of the few situations in the chapter where you need to send a number of pieces of informa-
tion back to IronPython. The consoleData structure contains an entry of each piece of information
that the GetConsoleInfo () provides. An IronPython application can set the output of the call to a
variable and then use the variable content to determine precisely how the console is configured.

The GetconsoleInfo () method is a little more complicated than the other calls in the extension.
This method relies on the GetConsoleMode () function to obtain console information. However,
notice that the method calls the GetconsoleMode () function twice, once with the input handle and
again with the output handle. This method demonstrates how the use of the wrong handle could
cause problems because the output from the GetConsoleMode () function differs with the handle
you provide as input.

The return value from the GetConsoleMode () function is a series of flags. Notice how the code uses
if statements to determine whether each flag is set. When a flag is set, the feature is enabled and
the code sets that value in the consolepata data structure, output, to true. The method ends by
returning the fully completed consoleData data structure to the caller.

Writing an IronPython Application to Use P/Invoke

If you’ve been following along with the example, you know it’s finally time to use the conMode class
with IronPython. It’s now possible to determine the display mode, the size of the console window,
and the capabilities it provides. Listing 16-9 shows the code used for testing this extension.

‘) LISTING 16-9: Testing the Win32 API extension

Available for # Import the Common Language Runtime.

download on :

Wrox.com import clr
# Access the extension.
clr.AddReferenceToFile ('Win32API.DLL"')
import Win32API

# Create an instance of the class.
continues
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LISTING 16-9 (continued)
TestWin32 = Win32API.ConMode ()

# Check the display mode.
print 'The display mode is: ',
print TestWin32.GetCurrentDisplayMode ()

# Obtain the largest possible window size.
print '\nThe largest possible window size is: '
Size = TestWin32.GetConsoleWindowSize ()

print '\tColumns: ', Size.X

print '\tRows: ', Size.Y

# Display the console characteristics.
print '\nThe console has these characteristics:'
Chars = TestWin32.GetConsoleInfo()

print '\tEcho Enabled: ', Chars.Echo

print '\tLine Input Enabled: ', Chars.LineInput

print '\tMouse Input Enabled: ', Chars.MouseInput

print '\tProcessed Input Enabled: ', Chars.ProcessedInput

print '\tWindow Input Enabled: ', Chars.WindowInput

print '\tConsole Can Produce Processed Output:', Chars.ProcessedOutput
print '\tConsole Uses Line Wrap: ', Chars.LineWrap

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing CLR support. It then creates a reference to win32APT.DLL and
imports the win32APT namespace into the IronPython environment. The next step is to create an
instance of the Win32API.ConMode class, Testwin32.

At this point, the code begins checking each console feature in turn, beginning with the console dis-
play mode, which doesn’t require any additional processing. The GetConsolewindowsSize () method
call requires that the code display the size.x (columns) and size.Y (rows) values separately.

The GetconsoleInfo () method call comes next. This particular call requires a little more processing
because it returns more information. The output of the call appears in Chars as a ConsoleData data
structure. As you can see, the code simply displays the true or false value of each of the data structure
members. Figure 16-17 shows the output from this example.

One of the most important issues when making Win32 API calls from IronPython is to ensure that
the C# extension processes the data in an easy-to-use manner. In addition, you should provide a
consistent method for returning the data from the C# extension to IronPython, such as using data
structures (as shown in the example).

USING IRONPYTHON CONSTRUCTIVELY

When you complete this chapter, you should have gained a number of new skills related to exten-
sions. Remember to use the simple extension example as the starting point for extensions that you
create. The more complex examples provide techniques you can use, but not necessarily implement
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directly in your own extensions. Of course, the starting point for this chapter describes how to work
with extensions in general and helps you consider issues related to extension design. This informa-
tion applies equally well to Visual Basic.NET extensions.

v C:\Program Files\lronPython 2.6\ipy.exe

he display mode is: Windowed -

The largest possible window size is:
Columns: 168
Rouws: 77

The console has these characteristics:
Echo Enabled: True
Line Input Enabled: True
Mouze Input Enabled: True
Proceszzed Input Enabled: True
Window Input Enahled: False
Conzole Can Produce Processed OQutput: True
Conzole Usesz Line Wrap: True

Press any key to continue...

E

FIGURE 16-17: The P/Invoke code tells you about the console window characteristics.

Before you move on to the next chapter, try all the examples in this chapter and discover how they
work. It’s important to choose the right extension language. Even though there’s overlap between
the tasks you can perform with C# and Visual Basic.NET, each language also has features that
make it the right choice for a particular task. In this chapter, you discover that C# works great

for low-level tasks that you might not be able to perform otherwise, such as directly accessing

the Windows security features. After you work through the examples in this chapter, make a list

of tasks that you might want to perform for your organization that involve C# extensions and
IronPython. Weigh the value of the C# and IronPython combination against other language choices.
As you gain experience in more languages, choosing the right language becomes harder because
each language has so much to offer.

Now that you’ve discovered the C# extension, it’s time to see the Visual Basic.NET extension in
action. Chapter 17 shows how to create extensions using Visual Basic.NET. Just like this chapter,
Chapter 17 provides you with a basic example you can use to build your own extensions with ease.
However, Chapter 17 also compares and contrasts the kinds of extensions you build using C# with
those that you typically build using Visual Basic.NET. For example, Visual Basic. NET excels at
database management tasks. You may actually want to come back to this chapter after you read
through and try out the examples in Chapter 17 so that you get the full amount of information
available from both chapters.
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Extending IronPython Using
Visual Basic.NET

WHAT'’S IN THIS CHAPTER?

»  Understanding the differences between C# and Visual Basic.NET
extensions

>  Developing a simple Visual Basic.NET extension

> Providing user interface support through a Visual Basic.NET
extension

> Providing database support through a Visual Basic.NET extension

Visual Basic is a great language for many tasks, especially when it comes to database manage-
ment. Sure, you can write great database management code using C#, but many developers feel
that Visual Basic does a better job in this area. In addition, many developers find that Visual
Basic is easier to work with for user interface tasks. Whether you agree with this assessment or
not, Visual Basic should be another tool in your IronPython extension toolkit.

@ This chapter assumes that you already know the requirements for building

an extension. If you haven’t already read the section “Understanding the
Requirements for an Extension” in Chapter 16, you should do so before you
start this chapter. The first section of this chapter describes the few differences
between C# and Visual Basic. NET extensions.

This chapter begins with a simple Visual Basic.NET extension. You can use this example as
the basis for your own extensions. Simply remove the example code and use the project itself
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to start your own extensions. Of course, this simple example is also useful for demonstrating how to
create extensions. This chapter provides the complete Visual Basic.NET view of working with exten-
sions, so you only need to view a few common items in Chapter 16 (and may not need to view them
at all). The example in this chapter is complete and you should follow it when working with Visual
Basic.NET code.

The chapter includes two additional examples that demonstrate some of the better ways to use Visual
Basic.NET to create extensions for [ronPython. The first example provides you with a library of dia-
log boxes that you can use within IronPython. In many cases, your existing Visual Basic.NET dialog
boxes are your best resource when working with IronPython — there isn’t a good reason to recreate
them in IronPython. The second example is a little more complex. It demonstrates how to work with
databases in Visual Basic.NET and then extend that code to IronPython.

CONSIDERING C# AND VISUAL BASIC.NET
EXTENSION SIMILARITIES

Most of the techniques you use to create an extension in C# also work with Visual Basic.NET. You
configure your projects essentially the same way and the layout of the code itself is the same. Both C#
and Visual Basic.NET extensions require the same forms of type conversion and marshaling to work
with IronPython. Consequently, most of the materials contained in the sections “Understanding the
Requirements for an Extension” and “Considering IronPython and Static Language Differences” in
Chapter 16 also apply to Visual Basic.NET extensions. Make sure you read these sections before you
proceed further in this chapter.

Visual Basic.NET does have some distinct advantages over C# when building an extension. The most
important of these distinctions is that Visual Basic.NET does more for you in the background. For
example, Visual Basic.NET automatically creates a namespace for you — it isn’t something you have
to think about. Visual Basic.NET also performs some type conversions automatically, so you don’t
have to think about type conversions as much either. When you do need to perform a type conversion,
you use the cType () function, which makes the kind of conversion a little more apparent.

You can easily use either C# or Visual Basic.NET to perform simple tasks. For example, either
language works fine for creating a math library or for working with files. It’s also possible to use
either language to create a library of dialog boxes. The language you choose comes down to a mat-
ter of personal preference. As presented in Chapter 16, C# probably has an advantage in working
with low-level extensions, especially those that interact with the Win32 API. On the other hand,
the tendency of Visual Basic.NET to hide some of the gory details of programming works to your
advantage when working with higher-level programming requirements, such as database access.
Consequently, this chapter describes the requirements for creating a database extension.

CREATING THE SIMPLE VISUAL BASIC.NET EXTENSION

The best place to begin learning how to create extensions is to create a very simple one. The sections
that follow explore a simple Visual Basic. NET extension. This project creates a simple math library.
In the process, it demonstrates some unique principles of creating extensions using Visual Basic.NET.

www.it-ebooks.info


http://www.it-ebooks.info/

Creating the Simple Visual Basic.NET Extension | 361

Creating the Project

A Visual Basic.NET extension project is nothing more than the typical class library. The following
steps help you create the project for this example. You can use the same steps when working with
the other examples — simply change the project name.

1.

Choose File = New = Project. You’ll see the New Project dialog box shown in Figure 17-1.

Naw Project
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5 Vil Basic !J":I Windows Forms Applkcaton visul Uasc
- L Aot e creabrg & i Qe ey ()
Windows
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i Dffice
oud Servios & ALFHLT Web Aopkeaton Vicuaal hasic
b
Rerpiertang | p
# SharePoint Pl ASPNETMAC 2 Wrh Applention Vel Basks
Shverlight
Test Y| Shembight Amication Viasal Buasie
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Werkllow ¥B| sheeriht Mawgation Appleation  Visual Basic
= Veual CH [
it
Wincktat e E.;Bi Shverbght Class Liwary Vit Baic
3 ]
e == |
Location: | £:10755 - S CunbeChagrher 17} w| | powen.. |
Sohution name: Calen | [lcreate drectory for sohson

FIGURE 17-1: Create a new project to hold your Visual Basic.NET extension.

Choose the Visual Basic folder in the Installed Templates list.

Select NET Framework 3.5 or an earlier version of the NET Framework if you’re using
Visual Studio 2010. Don’t select the .NET Framework 4.0 entry because IronPython won’t
load extensions based on the .NET Framework 4.0. The list of templates changes when you
change the .NET Framework version.

Select the Class Library template.

Check Create Directory for Solution if it isn’t already checked. When working with exten-
sions, creating a solution directory provides a place for putting solution-level objects.

Type Calcs in the Name field and click OK. Visual Studio creates a class library project for you.

Right-click class1.vb in Solution Explorer and choose Rename from the context menu.
Visual Studio makes the filename editable.

Type cales.VB for the new filename and press Enter. Visual Studio displays a dialog box that
asks whether you’d like to rename all of the class1.vb references to match the new filename.

Click Yes. The project is ready for use.
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Renaming the class file also renames any hidden elements. For example, the
namespace for this project is hidden, but it’s renamed to calcs. It’s impor-

tant to keep the renaming of hidden elements in mind as you work with the
IronPython code.

Developing the Visual Basic.NET Extension

The Visual Basic.NET extension code for this example is relatively simple. Listing 17-1 shows the
constructor, operator overrides, and methods used for this example.

\) LISTING 17-1: A simple calculations extension

Available for Public Class Calcs
download on
Wrox.com

Private Data As Int32

Public Sub New(ByVal Value As Int32)
Me.Data = Value
End Sub

Public Overrides Function ToString() As String
Return Data.ToString()
End Function

Public Shared Operator +(ByVal Valuel As Calcs, _
ByVal Value2 As Calcs) As Calcs
Return New Calcs(Valuel.Data + Value2.Data)
End Operator

Public Shared Operator - (ByVal Valuel As Calcs,
ByVal Value2 As Calcs) As Calcs
Return New Calcs(Valuel.Data - Value2.Data)
End Operator

Public Shared Operator *(ByVal Valuel As Calcs,
ByVal Value2 As Calcs) As Calcs
Return New Calcs(Valuel.Data * Value2.Data)
End Operator

Public Shared Operator /(ByVal Valuel As Calcs,
ByVal Value2 As Calcs) As Calcs
Return New Calcs(Valuel.Data / Value2.Data)
End Operator

Public Function Inc() As Calcs

Return New Calcs(Me.Data + 1)
End Function
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Public Function Dec() As Calcs
Return New Calcs(Me.Data - 1)
End Function

End Class

The code begins with a constructor that accepts an Int32 value as input. The example doesn’t
include a default constructor because IronPython needs to assign a value to the object during the
instantiation process. A default constructor would still need to assign a value to the private Data
member, so it’s just better to assign a valid value to Data at the outset.

The Tostring () override comes next. The default behavior for Tostring () is to display the name of
the class. You must override this behavior to display the value of Data. Notice that you must access
Data as Me.Data — the copy of Data associated with this particular instance of the calcs class.

The four operator methods are defined as shared, rather than overrides. The Operator methods
act as static class members so that you can use them naturally in IronPython. The input arguments
for each method are the objects you create within IronPython. Consequently, there isn’t any concept
of numeric type for valuel or value2 (you could theoretically use the same methods for any numeric
value). The actual math operation occurs on the bata member of each object.

IronPython doesn’t support the ++ or -- operators that are supported by Visual Basic for increment and
decrement. Consequently, the class provides an Inc () and Dec () method. Notice that these methods
aren’t defined as Shared because they work with a single object. You need to consider the differences
between binary (those that work with two objects) and unary (those that work with a single object)
operators when creating your extension. Binary operators are always declared as shared, while unary
operators appear as a standard method.

At this point, you can compile the class if desired. Start a copy of the IronPython console and type
the following commands to load the extension.

import clr
clr.AddReferenceToFile('Calcs.DLL")
import Calcs

dir(Calcs.Calcs)

The dir () function shows the content of the calcs extension as shown in Figure 17-2. Notice that
Inc () and Dec () appear as you expect. However, there aren’t any entries for +, -, *, and / methods.
These operators still work as you expect, but IronPython shows a Python equivalent for the operators
in the formof __add__ (), __radd__ (), __sub_ (), __
(),and __rdiv__ (). These methods don’t appear unless you define the operators in your class.

rsub_ (), __mul_(),__rmul_ (),__div__

If you’re looking at the class in the IronPython console, you might want to give it a quick try before
you close up the console and move on to the next part of the example. Try this code and you’ll see
an output of 15 from the __add__ () method. Figure 17-2 shows the results of the calculation.

Valuel = Calcs.Calcs(10)
Value2 = Calcs.Calcs(b)
print Valuel._ add__ (Value2)
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AWINDOWS \system32\cmd.exe - ipy

IronPython 2.6 (2.6.18928.8> on _NET 2_8.58727_.3683 I
Tupe "help"., "copuyright', “credits" or "license'" for more information.

>>» import clr

>>> clr.AddReferenceToFile(’Calcs .DLL" >

>>» import Calcs

>>» dipr(Calcs.Calcs2

[*Dec’,. 'Egquals’', 'GetHashCode’,. ‘GetTIype’, ‘Inc’'. ‘MemberwizeClone’, ‘Reference
Equals’, ‘ToString’', '_add_’. ’_class_ ", ’_delatty_*, *'_div_ *, *_ doc_ '’
. '_format__ ', '__getattribute_ ‘. ’_hash__ ', ‘'_dnit_ ‘', ‘'_mul_ ‘', '__new_°'
s '_wvadd ‘. *'_wdiv_ ', '__reduce_’'. ‘' reduce ex_ ', ‘' _wepr ', '__rmul_ ‘.
:]_rsuh_’, '_setattr_ ', ' _sizeof ', '_str_ ', '_sub_ ', ’'_ subclasshook_
>>»> Ualuel = Calcs.Calcs<18>

>>»> UalueZ = Calcs.Calcs{(5)>

> print Valuel.___add___<UValueZ

15

2> ;I

FIGURE 17-2: The dir() function shows the content of the Calcs class.

Adding the IronPython Project

At this point, you have a Visual Basic.NET extension (or module) to use with IronPython. Of course,
you’ll want to test it. The easiest way to do this is to add the IronPython project directly to the current
solution. The following steps describe how to perform this task.

1.  Right-click the solution entry in Solution Explorer and choose Add = Existing Project from
the context menu. You’ll see the Add Existing Project dialog box shown in Figure 17-3.

Add Existing Project
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FIGURE 17-3: Locate IPY.EXE and add it to your solution.
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Locate TPY.EXE on your hard drive and highlight it. Click Open. You’ll see a new project
entry added to the solution.

Right-click the ipy entry in Solution Explorer and choose Set as Startup Project from the con-
text menu. This step ensures that choosing one of the startup options from the Debug menu
starts the IronPython application.

Right-click the ipy entry in Solution Explorer and choose Properties from the context menu.
You’ll see the General tab of the ipy Properties window shown in Figure 17-4.
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FIGURE 17-4: Configure the IronPython application to work with Calcs.DLL.

Type -D TestCalcs.py in the Arguments field.

Click the ellipses in the Working Directory field to display the Browse for Folder dialog box.
Locate the output folder of the calcs.DLL (or other extension) file. Click OK. The IDE adds
the correct directory information to the Working Directory field.

Open Windows Explorer. Locate the \Calcs\Calcs\bin\Debug folder. Right-click in
the right pane and choose New = Text Document from the context menu. Name the file
TestCalcs.py and press Enter. Click Yes if asked if you want to rename the file extension.

Right-click the solution item in Solution Explorer and choose Add = Existing Item from the
context menu to display the Add Existing Item dialog box shown in Figure 17-5.

Locate the TestCalcs.py file in the solution and click Add. Visual Studio adds TestCalcs.py
to the Solution Ttems folder in Solution Explorer and automatically opens the file for you.
You’re ready to add test code for the application.
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FIGURE 17-5: Add the TestCalcs.py file to the solution.

Creating the IronPython Application

It’s time to write code to test Calcs.DLL. Listing 17-2 shows the code you’ll use for testing purposes.

\) LISTING 17-2: Testing the extension using IronPython

Available for # Add a reference to the CLR

ds\‘ﬂgl(ogg"':" import clr

# Obtain access to the extension.
clr.AddReferenceToFile('Calcs.DLL")
import Calcs

# Create an instance of the class and fill it with data.
Valuel = Calcs.Calcs(10)

# Print the original value, then decrement and increment it.

print 'Original Valuel Content: ', Valuel
print 'Valuel + 1: ', Valuel.Inc()
print 'Valuel - 1: ', Valuel.Dec()

# Create a second value and display it.
Value2 = Calcs.Calcs(5)
print '\nOriginal Value2 Content: ', Value2

# Use the two values together in different ways.

print '\nvaluel + Value2 = ', Valuel + Value2
print 'Valuel - Value2 = ', Valuel - Value2
print 'Valuel * Value2 = ', Valuel * Value2

www.it-ebooks.info


http://www.it-ebooks.info/

Using Visual Basic.NET for User Interface Support | 367

print 'Valuel / Value2 = ', Valuel / Value2

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing the Common Language Runtime (CLR). It then uses the
AddrReferenceToFile () method to create a reference to calcs.DLL. The final step is to import
the calcs code.

Visual Basic automatically creates a hidden namespace for you. Even though the
namespace is hidden in the Visual Basic editor, you must still use it when accessing
the class in IronPython. Consequently, you see the Calcs accessed as Calcs
.Calcs, where the first reference is the namespace and the second is the class.

Before the code can use the calcs code, it must create an instance of it, valuel. Notice that
the code calls the calcs.calcs () constructor with an initial value. Any time you want to assign
a value to valuel, you must use the Cales.Calcs () constructor. If you were to assign a value
using Valuel = 15, it would change the type of valuel. A consequent addition, such as
Valuel + Value2, would produce the following error:

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: unsupported operand type(s) for +: 'int' and 'Calcs'

One way to overcome this problem would be to override the = operator.

After the code creates valuel, it demonstrates the use of the Inc () and pec () methods. These two
methods simply add or remove 1 from the value of valuel. If you want to change the actual value of
valuel, you need to make valuel equal to the output of the method like this:

Valuel = Valuel.Inc()

The next step is to create Value2, a second Calcs object you can use for binary operations. The
code outputs the initial value of value2. The remainder of the example demonstrates the use of the
various operators. As you can see, they work precisely as you would expect. You could even use
them to create a third value like this:

Value3 = Valuel + Value2

Figure 17-6 shows the output from this example. Except for the absence of the ++ and -- operators,
everything works much as you would expect.

USING VISUAL BASIC.NET FOR USER INTERFACE SUPPORT

It’s certainly possible to create message boxes and even Windows Forms applications using
IronPython. Chapter 8 shows how to perform this task and most people will consider the process
quite painful by the time they’re finished. The biggest issue is that IronPython lacks support for the
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designers that make the task of writing Windows Forms code so easy. You have to be able to picture
the form you want in your mind and then use trial and error to get it to appear in the application.
Consequently, most developers will probably want to use a language such as Visual Basic.NET to
create their Windows Forms applications and then make those forms accessible from IronPython as
part of an extension.

Ualuel Content: 18
1= 11
alvel — 1: 9

riginal Value? Content: &

aluel + Ualuez = 15
aluel — Ualue2 = §
aluel = Ualue2 = 58
alwel ~ Ualue2 = 2
resz any key to continue...

=

FIGURE 17-6: Here are the results of using the Visual Basic.NET extension within IronPython.

The examples in the sections that follow aren’t all that complicated, but they do demonstrate the
principles required to build your own library of message boxes and Windows Forms classes. By
the time you finish these examples, you’ll have everything needed to create your own user interface
library for use in IronPython.

Creating the User Interface Library Module

From an IronPython perspective, user interface elements come in two forms: messages boxes and
Windows Forms. Obviously, Visual Basic.NET can create a host of user interface presentations, but

if you start at this basic level, you’ll find the task of creating a user interface library module easier. The
following sections describe how to create both a message box class and a Windows Forms class that
you place in a single DLL for use with your IronPython application. Of course, a production DLL could
have hundreds of different forms, depending on the user interface requirements for the application.

Defining Simple Message Boxes

Message boxes (created using the MessageBox class) are extremely useful for displaying short messages
and getting canned responses. Depending on the buttons you provide, a user could tell you that the
application should retry an operation or answer yes to simple questions. If you need a little more input,
you can always rely on an input box (created with the TnputBox () method of the Interaction class).
Of course, an input box is still limited to a single field, but even so, it does extend the kinds of input
you can receive from the user.

Listing 17-3 demonstrates both the MessageBox. Show () and InputBox () methods. In addition,
you’ll see how to implement the __doc__ () method that most IronPython developers rely upon to
obtain information about your extension. The section “Considering Developer Help” in Chapter 16
provides additional information about developer help needs.
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The content of the Interaction class is something that some Visual

Basic. NET developers tend to forget. These methods, such as Beep (), are useful
in IronPython. Visual Basic. NET developers get these features automatically as
part of the Microsoft.VisualBasic namespace. Other language developers,
such as C#, can use these features, too, but will need to add a reference to
Microsoft.VisualBasic.DLL and provide the proper using statements.

\) LISTING 17-3: Working with simple message boxes

Availablefor  Imports System.Windows.Forms
download on
Wrox.com

Public Class Dialogs

Public Function ShowMessage (ByVal Msg As String) As String
Return MessageBox.Show(Msg) .ToString ()
End Function

Public Function ShowMessage (ByVal Msg As String,
ByVal Title As String) As String
Return MessageBox.Show(Msg, Title).ToString/()
End Function

Public Function ShowMessage (ByVal Msg As String, ByVal Title As String,
ByVal Buttons As Intl6) As String
Return MessageBox.Show(Msg, Title, CType (Buttons, MessageBoxButtons)
) .ToString ()
End Function

Public Function ShowMessage (ByVal Msg As String, ByVal Title As String,
ByVal Buttons As Intl6, ByVal Icon As Intlé _
) As String
Return MessageBox.Show(Msg, Title, CType(Buttons, MessageBoxButtons),
CType (Icon, MessageBoxIcon)) .ToString/()
End Function

Public Function ShowMessage (ByVal Msg As String, ByVal Title As String,
ByVal Buttons As Intl6, ByVal Icon As Intlé6,
ByVal DefaultButton As Intl6) As String

Return MessageBox.Show(Msg, Title, CType(Buttons, MessageBoxButtons),

CType (Icon, MessageBoxIcon),
CType (DefaultButton, MessageBoxDefaultButton)
) .ToString ()

End Function

Public Function GetInput (ByVal Msg As String, ByVal Title As String)
Return InputBox(Msg, Title, "Type a value")

continues
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LISTING 17-3 (continued)
End Function
Public Function _ doc_ () As String
Return "This is a help string"

End Function
End Class

Before you can compile this code, you

Add Reference

need to add a reference to System.Windows
. . . . . NET
.Forms.DLL. Right-click Dialogs in Solution [k Froecks_Wowme_ Recent.
Explorer and choose Add Reference from the Component Mame = | Yerson | Runtiee  Palh ~
- . -
context menu. You’ll see the Add Reference il Do Gt e
: RS 2 ol System WndowsFrese.. 500  vLUSZZ?
dlalog bOX shown m Flgure 17 7 nghhght Sysbem. Workflow. Acha.. 10,000 V2.0.50727  C:'Program FlesWafer,
the System.Windows.Forms entry and click Eysbem. Woekflaw, Comp...  2.0.000 wL0.5072F  Ci'rogram Fles\iefer,
) 5 System Workfow Rumtme 30.00  vL0.50737  C:'rogram Flesiefer,
OK. At this point, you also need to add an System. WorkfowsSenaces  3.5.0.0 VALILGOTET  CoProgram Flesileter.
Sysbew. vl 2080 vLEETIT CONBOOWS Mol
Imports System.Windows.Forms entry to Sysbem, M, Ling 3.5.0.0 vLO0LEOTIT  Ci'VProgran FlesWeler,
. 5 . Ll A losmatonChent 30,00 v ILBOTZT  CiProgram Flesfelern,
your project and youre ready to work with UlaustomasonChentede. . 3.0.0.0 VEDSORZT  C'Program Flesiefer,
b LA rtomaSonrowidar 30000 W2.0.50727  C:'Program Flss\Refer,
message boxes. LlAutmasonTypes 3.0.0.0 VL0.50727 C:¥rogram Fles\efer,
VELangPTol 7.0.3300.0 vLO3ME  C:'rogram Fles\Comm,
The code begins by creating a series of :“‘i‘““-' FAIN00 10705 "'"“"9'"“':"”""‘"";" ot
ShowMessage () methods. The first is rela- i :
tlYely simple and the complexity increases o> ]
with each showMessage () method entry.

Notice that the ShowMessage () method uses FIGURE 17-7: Add the System.Windows.Forms.DLL entry
Int16 input values to select the buttons, icon,  to your project.

and default button. You could also use enu-

merations to provide input values. The one thing you don’t want to do is ask the IronPython developer
to provide a MessageBoxButtons, MessageBoxIcon, Or MessageBoxDefaultButton value, because
then the IronPython developer would need to import all the required .NET Framework functionality,
reducing the usefulness of your extension. The cType () function helps you convert the I1nt16 values
into the appropriate enumeration value. Interestingly enough, there are 21 forms of the MessageBox
.Show () method, even though the example shows only five of them.

@ The enumeration values used to access message box features aren’t consistent. For
example, the MessageBoxIcon enumeration has values of 0, 16, 32, 48, and 64,
which are hardly easy to remember. The VessageBoxDefaul tButton enumeration
values are equally odd at 0, 256, and 512. Fortunately, the MessageBoxButtons
enumeration is a straightforward list of 0 through 5. In Chapter 16, Tables 16-1
through 16-3 show the values for the message box enumerations.
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The GetInput () method shows just one of several InputBox () method variations you can use. In
this case, the IronPython developer supplies the prompt (or message) and title to display onscreen.
The GetInput () method supplies a default TnputBox () value. Normally, you want to supply a value
so that the user knows to type something and what you want the user to type. Even if the required
input seems obvious to you, many users won’t know what to provide.

The __doc__ () provides a help string for the IronPython developer. The example shows something
quick, but in reality, you’d provide complete documentation for your class. The output string can use
all the standard formatting characters. You could even read the content in from an external source,
such as a file, to make it easy to provide updates without having to recompile the extension. Using
an external file would also allow the IronPython developer to personalize the content.

Defining Complex Forms

A Windows Forms class can contain anything you want. It can even call other forms as needed.
In fact, anything you can do with a Visual Basic. NET Windows Forms application is doable with
IronPython. Of course, you do need to maintain interaction with the IronPython application. The
following steps describe how to create a simple Windows Forms class for your extension.

1.  Right-click Dialogs in Solution Explorer and choose Add = New Item. Select the Windows
Forms entry in the Installed Templates list. You see the Add New Item dialog box shown in

Figure 17-8.
—_
Add Mew Item - Dialops 2]
'II'I‘EIIHT!‘IIP{I.I‘I“I ”mi__f:_mimu_“_ i —:| | E: P Ty JJ]
@ Comman 18ems
I Liormmeaon 1bems
Code E About Box Commaon Ibems bl
Dats A hark, Wirckrees Fusm
General ﬂ Clevine Carrel Cnmmen Thems
Web
Windows [oms Z Dk Cosrren [lems
Reporting
Woridow Esphorer Farm Common Ibems
WeE
=
1.:."3 Inhernited Liser Control Common 1hems
-=21 Lngn Frem Cumman Thems
—a
5__ 7| ™D ParentForm Commen llems
= -—| Splash Soeen Common 1tems
|.§ Uy Coribred Coseorre Thervcs
“=| wandows Form Cormon Iherms
e
Harme: | TeatFm, v |

FIGURE 17-8: Add a Windows Form to your project.
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Omne of the advantages of using Visual Basic. NET rather than C# to create
Windows Forms classes is that Visual Basic. NET includes several additional
predefined templates. In fact, Visual Basic. NET provides 11 templates rather
than the seven templates provided in C#. The additional Visual Basic. NET
templates include Dialog, Explorer Form, Login Form, and Splash Screen,
all of which are usable in IronPython.

2. Highlight the Windows Form entry. Type TestForm.VB in the Name field and click Add.
Visual Studio adds the new form to your project and automatically opens it for editing.

3.  Create the form just as you normally would for any B TestForm CEx

static application. Figure 17-9 shows the form used for

this example. It’s simple, but it contains multiple data
entry fields and multiple exit options. [mae Coer [ Comn |

The form shown in Figure 17-9 is a little deceptive. Before you
assume anything about this form, it does have a few differences
from the forms you’ve created for your static applications.

> Buttons that close the form, rather than do some-
thing within the form, must have the DialogResult
property set to a unique value or you won’t be able
to tell which button the user clicked. For this exam-

ple, the DialogResult for btnox is OK, while the FIGURE 17-9: The Windows Form
DialogResult for btnCancel is Cancel. can contain any level of complexity
you desire.

> Getting information from the form you create to the
IronPython application can prove problematic. You could contrive all sorts of odd methods
for accomplishing the task, but the simplest method is to set the Modifiers property for the
individual controls (txtName and txtColor) to Public. In this case, using Public doesn’t
create a problem because IronPython sets everything to public. In all other respects, there’s
no difference between this form and any other form you’ve created in the past.

To make things simple, this example doesn’t use any code-behind for the form itself. Any code-
behind works as you’d expect. There isn’t any difference between calling the form from IronPython
than calling it from within your Visual Basic.NET application.

Accessing the User Interface Library Module from IronPython

It’s time to use the extension you’ve created with an IronPython application. The following sections
describe an alternative way to set up your project so that you don’t have to create the IronPython file
using Windows Explorer and show how to use the extension.

An Alternative Method for Adding the IronPython Project

There are a number of ways to configure a test setup for your extensions. The “Adding the IronPython
Project” section shows one technique. The technique shown in that section works well when you want
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to maintain separate builds of your extension. For example, you might want to maintain separate
debug and release builds.

Unfortunately, that earlier method is a bit clumsy — you have to create the IronPython file using
Windows Explorer. The technique in this section avoids that problem. In addition, this technique
shows how to maintain just one build — the build you’re currently using for debugging, testing, or
experimentation. Use the following steps to create a centralized test configuration:

1. Right-click Dialogs in Solution Explorer and choose Properties from the context menu.
Select the Compile tab. You’ll see the Properties window shown in Figure 17-10.

Acplcation
Configurason: | Actve (Debug) - Platform: | Acsve (Any CPU) ~
Compie:
Bugiel il puath:
= & ===
Refertrriea Comple Optiorsi
Rommnr Lo Crabion exphat; Crbon gk
B o -
SEraoes
Option cpmpure: Cption infer:
Settngs | Rirary w | |on -
S ‘Warming conlgualions:
Conliton Malificabion
| —— ;
Late beding: call could Fall Bt run Bné L L
Implat type; object assumed one i
Uise af vawiable prior o assgement .n'l‘nll"."l'lﬂ =
Fure: Lice (Ot o sl rehun vk Wy -
Urnsed kel variable [ Waireng R
[rtance varsble bocesses shared member Warreng W
FLECLI B OpEnEID of proper by BC0eEss Warming -
Cupheate or sverlapping cairh hiods .n.'mr.-um »
[] misnbie af warnngs
[C] Treat o warnings as ervors
[] Gererate 4, documentation fie
[ megater for oM peerop [ B Eves... |
[ aevanced Compie cpsans... |

FIGURE 17-10: Configure the build to use a central output location.

2. Click Browse next to the Build Output Path field to display the Select Output Path dialog box
shown in Figure 17-11. Because you’ll add the IronPython test file at the solution level, you
need to send the output to the solution level as well.

3. Select the first Dialogs entry in the list and click OK. Visual Studio adds an absolute path to
the Output Path field that you must change for every machine that uses the application. As
an alternative, you could type ..\ (two periods and a backslash) in the field to place the output
in the solution folder.

www.it-ebooks.info


http://www.it-ebooks.info/

374 | CHAPTER 17 EXTENDING IRONPYTHON USING VISUAL BASIC.NET

10.
1".

12.

Select the next configuration in the Configuration Select Output Path i
field.
. & O thasier 1l -~
Perform Steps 2 through 4 for each configuration. £ Chapter 12
Make sure each configuration uses the same output ol
directory. Normally, your project will contain only ® D Chapter 15
Debug and Release configurations. - j mﬂ::j
. . . . . B 3 Col
Right-click the solution entry in Solution Explorer = = n::‘,
and choose Add = Existing Project from the context = LR s o
menu. You’ll see the Add Existing Project dialog box o
shown in Figure 17-3. Folder: | Caloos
Locate TPY.EXE on your hard drive and highlight it. Lamanen e | o} owcel ]

Click Open. You’ll see a new project entry added to

] FIGURE 17-11: Modify the output path as
the solution.

required for your application.
Right-click the ipy entry in Solution Explorer and choose Set as Startup Project from the con-
text menu.

Right-click the ipy entry in Solution Explorer and choose Properties from the context menu.
You’ll see the General tab of the ipy Properties window shown in Figure 17-4.

Type -D DialogTest.py in the Arguments field.

Click the ellipses in the Working Directory field to display the Browse for Folder dialog box.
Locate the solution folder for the project (the first Dialogs folder). Click OK. The IDE adds
the correct directory information to the Working Directory field.

Right-click the solution entry in Solution Explorer and choose Add = New Item from the
context menu. You see the Add New Item dialog box shown in Figure 17-12.

Add Hew Item - Solution ltems

Test Sattngs |!.| Lo Fle anarsl THRE: Benars
A blank tex] e,
!
'l'ru Masur Aescsurre Trmpiane General
|Q g ke enearsl
i'}ﬂ Siyle Sheet General
|E Texi Fie Gererd
m visual Basic Class General
] euad 08 Qe [
1 e tiereral
=2t g e— Geracial b

FIGURE 17-12: Add the IronPython test file to your project.
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13.

Type DialogTest.py in the Name field and click Add. Visual Studio adds the new file to the
Solution Items folder in Solution Explorer and opens the file automatically for editing.

Performing the Message Box and Form Tests

The example is ready except for the test code. Listing 17-4 shows the IronPython code you need for
this example.

‘) LISTING 17-4: Testing the message boxes and forms

Available for
download on
Wrox.com

# Define the message box tests.
def TestMessages():

# Create a message box object.
MyDialog Dialogs.Dialogs ()

# Show the help information.

print 'Dialogs Class Help Information.'

print MyDialog._ doc__ ()

# Test a simple message box.
print
print 'Simple message box output:
print MyDialog.ShowMessage ('Hello'

# Perform a more complex test.

'"\nTesting a simple message box.'

'
1

)

'Title 2', 3, 64, 256)

print '\nA more complex message box.'
print 'Complex message box output: ',
print MyDialog.ShowMessage('Hello Again',
# Get some user input.

print '\nUsing an InputBox.'

print 'InputBox Output: ',

print MyDialog.GetInput ('Type Your Name:',

# Define the form test.
def TestForm() :

# Create the form instance.
MyForm Dialogs.TestForm()

'User Name Entry')

# Display the form and test the dialog result.

print '\nThe form example.'
if MyForm.ShowDialog().ToString() == 'OK':
# Display the results.
print 'The user clicked OK.'
print 'User Name: ', MyForm.txtName.Text
print 'Favorite Color: ', MyForm.txtColor.Text

# Display an alternate result.
else:

continues
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LISTING 17-4 (continued)
print 'The user clicked cancel.'

# Import the Common Language Runtime.
import clr

# Access the extension.
clr.AddReferenceToFile('Dialogs.DLL")
import Dialogs

# Test the message box code.
TestMessages ()

# Test the form code.
TestForm ()

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

The code begins by importing CLR support and then uses the AddrReferenceToFile() to add a
reference to the Dialogs.DLL. The next step is to import the Dialogs namespace for use. The
_main__ () function calls two functions, TestMessages () and TestForm(), to test the content of
the Dialogs namespace. It then pauses so you can see the results.

The TestMessages () function begins by creating an instance of Dialogs.Dialogs, MyDialog. It then
calls the MyDialog. doc__ () method to output the help information provided by the Dialogs class.
Normally you’d use this method at the interactive console, but it’s good to see how the method works.

The next step is to test the MyDialog.ShowMessage () method. To

keep you from clicking all afternoon, the test code uses just two A
forms of the method. The first form shows the simplest dialog box, e hoan

while the second shows the most complex. The most complex dia- & s

log box (shown in Figure 17-13) contains a message, title, icon, and

three buttons. Notice that the second button, rather than the first FIGURE 17-13: The complex

button, is selected by default. Normally, a message box selects the message box can convey quite

first button by default. a bit of information for such a
simple call.

The next step is to display an input box. In this case,
the MyDialog.GetInput () method displays an input
box that contains a simple prompt and a title, as shown
in Figure 17-14. Notice the default message in the input
box. The input box automatically highlights this default

Carcel

entry so that the first thing the user types will erase e

the default content. The output from the MyDpialog

.GetInput () method is the text that the user types FIGURE 17-14: Input boxes are good for
in the input box. small amounts of custom user input.

The TestForm() function begins by creating an instance of the Dialogs.TestForm class, MyForm.
The code then displays the dialog box shown in Figure 17-9 using the MyForm. ShowbDialog ()

www.it-ebooks.info


http://www.it-ebooks.info/

Using Visual Basic.NET for Database Support | 377

method. Notice that the example code adds a call to Tostring (), so that the entire method call
is MyForm. ShowDialog () .ToString (). This is a technique for converting the System.wWindows
.Forms.DialogResult to a simple string that you can compare with the desired output, which is
"OK' in this case.

The hidden namespace provided with Visual Basic won’t change names

when you add the TestForm class to it. The namespace retains the same name
as when you created the project and changed the name of the original class.
Consequently, you access the Windows Forms class, TestForm, as Dialogs
.TestForm, 70t as TestForm.TestForm.

When the call succeeds (the user clicks OK), the code prints the user’s name and favorite color. Notice
that the code directly accesses both txtName.Text and txtColor.Text to obtain the required informa-
tion. When the call fails (the user clicks Cancel), the code outputs a simple failure message. Figure 17-15
shows typical output from this example.

fiv C:\Program Files\IronPython 2.6\ipy.exe

ialogsz Class Help Information.
hiz iz a help string

esting a simple message bhox.
imple message box output: OK

more complex message hox.
omplex message box output: Yes

sing an InputBox.
InputBox Qutput: John

he form example.

he user clicked OK.
ser Name: John
avorite Color: Green

rezs any key to continue...

FIGURE 17-15: The IronPython output shows the results of the various dialog and form selections.

USING VISUAL BASIC.NET FOR DATABASE SUPPORT

Visual Basic.NET makes database management easy. Of course, there are all the handy designers
that Visual Basic.NET makes available. The features of Server Explorer help as well. However, the
fact that Visual Basic.NET tends to hide some of the details is what helps the most. The follow-
ing sections provide a simple database management example that you could easily expand to help
IronPython work with all sorts of data.
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@

This example assumes that you have SOL Server 2008 installed on your system.
Although the example will very likely work with older versions of SOL Server,

it hasn’t been tested with them. You could also download the SOL Server 2008
Express version from http://www.microsoft.com/express/sqgl/download/.
The example doesn’t provide complex database connectivity, so the SQL Server
2008 Express Edition will work just fine. If you want to see the full version of
SOL Server 2008 Express in action, download the trial version at http: / /msdn
.microsoft.com/sglserver/bb895906.aspx Or http://www.microsoft.com/
SQLserver/2008/en/us/trial-software.aspx.

Obtaining and Configuring the Database

This example relies on an old standby, the Northwind database. Microsoft has passed this database
by for significantly more complex examples, but Northwind remains unsurpassed in its ability to
create useful examples with very little code, so it’s the database of choice for this chapter. You can
download the Northwind database from http://www.microsoft.com/downloads/details
.aspx?FamilyID=06616212-0356-46A0-8DA2-EEBC53A68034.

Make sure you have a database manager installed on your system. The Northwind database
works just fine with versions of SQL Server as old as SQL Server 2000, but you should at least try
a newer version, even if it’s SQL Server 2008 Express. The following steps tell you how to install
the Northwind database.

1.

Double-click the sor.2000Sampledb.msi. You’ll see the normal Welcome dialog box for
installing Microsoft products. Click Next. You’ll see the licensing agreement.

Click I Agree after reading the license agreement, and then click Next. You’ll see an
Installation Options dialog box. There aren’t any actual installation options.

Click Next. You’ll see a Confirm Installation dialog box.

Click Next. The installer installs the files into the ¢:\SQL Server 2000 Sample Databases
folder on your machine (you aren’t given a choice about the installation folder). After the
installation is complete, you’ll see an Installation Complete dialog box.

Click Close. The Northwind database and its associated script are now loaded on your
machine.

Open a command prompt in the C:\SQL Server 2000 Sample Databases folder.

Type OSQL -E -i InstNwnd.SQL and press Enter (the command line switches are case sen-
sitive — make sure you type the command correctly). The OSQL utility will start building
and installing the Northwind database. This process can take a while to complete — get a
cup of coffee and enjoy. When the process is complete, you see a command prompt with

a bunch of numbers on it and no error message, as shown in Figure 17-16.
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AWINDOWS \system32hemd.exe

6> 5767> L7682 5V69> SV/A> SV L2 L7735 LV KPS LVV6R 5V SUVER LYV .
5780> 5781 5782> SVE3> 57843 L85> LV86> 5787> LVE88> 5789 L798> 57913 57923 5
793> 57943 57952 5796> 57972 LY98> 5Y99> LBUA> S881> L882> 5883 58843 58052 580
6> 5887> LBA8> LBA?> SE18> S811> 1> 2> 1> 2> 1> 2> 1> 2> 1> 2> 1> 2> 3> 4> 5> 6>
P> 8> 9> 18> 11> 1> 2> 3> 4> 5> 6> 7> 82> 9> 18> 11> 1> 2> 3> 4> 5> 6> 7> 8> 92
18> 11> 1> 2> 3> 4> 5> 6> 7> 8> 9> 18> 115> 1> 2> 3> 4> 5> 6> 7> 8> 9> 18> 11> 1> |

2> 3> 4> 50X 6> P> B> 2> 18> 11> 1> 2> 3> 4> 50X 6 P> 8> 9> 18> 11> 1> 2> 3> 4%
5> 6> P> B> A3 25 4> 2% A% 2% 1% 2> 1> 2> 1> 2% 3> 4> 13> 2% 1> 2> 1> 2> 1% 25 1>
2> 1> 2% 3% 4> 55 6> 7> 8> 9> 18> 11> 1> 2> 3> 4> 5> 6> P> 8> 9> 18> 11> 1> 2>
3> 4> 53> 6> P> 8> 9> 48> 1> 2> 1> 2> 1> 22X 3> 4> 5> 6> P> 1> 2% 3> 45 5> 6> 7> 8
> 93 18> 11> 1> 2> 3> 4> 5> 1> 2> 3> 4> 5> 6> 7> 8> 9> 18> 11> 1> 2> 3> 4> 5> 1>
2> 3> 4> 5> 6> P> 8> 12> 2> 3> 4> 1> 2> 3> 4> 5> 6> P> B> 9> 18> 11> 123> 13> 14>
15> 163> 17> 18> 19> 15> 2> 3> 4> 5> 6> 7> 8> 9> 18> 1> 2> 3> 45 5> 65 1> 2> 3> 4
> 5> 6> 1> 2> 3> 4> 5> 62> 7> 1> 2% 3> 4> 5> 6> 7> B> 9> 18> 143> 425> 13> 1> 2> 3>
4> 5> 6> 7> 8> 9> 18> 113> 12> 135 14> 15> 16> 17> 18> 19> 28> 215> 22> 23> 24> 2

5> 26> 27> 28> 29> 38> 31> 32> 33> 34> 35> 36> 37> 38> 39> 48> 44> 42> 43> 44> 4
5> 46> 47> 48> 49> 58> 51> 52> 53> 54> 55> 1> 2> 3> 4> 5> 6> 7> 8> 9> 18> 11> 12
> 13> 14> 15> 16> 17> 18> 19> 28> 21> 22> 23> 24> 25> 26> 27> 28> 29> 38> 31> 32
> 33> 34> 35> 36> 37> 38> 39> 48> 41> 42> 43> 44> 45> 46> 47> 48> 49> 58> 51> 1>
2> 3> 4> 5> 6> 7> B> 9> 10> 41> 12> 1> 2> 3> 4> 5> 6> P> 1> 2> 3> 4> 5> 6> 7> 8
> 9» 41> 2> 3> 4> 5> 62> P> B> 9> 4> 2> 3> 4> 5> 6> V> 1> 2> 3> 4> 52 6> P> 1> 22
3> 4> 5> 6> 7> 82> 92 1> 2> 3> 4> 5> 6> P> 8> 1> 2> 3> 4> 5> 6> 7> 8> 9> 1> 2> 3>
4> 5> 6> 7> 8> 2> 18> 1>

C:=%5%QL Server 2888 Sample Databases>

[

FIGURE 17-16: The output from the OSQL utility doesn’t tell you much except if it encountered errors.

@ The OSQL utility comes with your SOL Server installation. If Windows

tells you that it can’t find the OSQL utility, make sure the \Program Files\
Microsoft SQL Server\100\Tools\Binn folder (or equivalent for your ver-
sion of SOL Server) is part of your path statement. To check the path, type Path
at the command line and press Enter. To add the path to your path statement,
type something like Path = C:\Program Files\Microsoft SQL Server\100\Tools\
Binn;%PATH% and press Enter at the command line.

Creating the Database Support Module

Creating a database support module is a multi-step process. At a minimum, you must first create a
connection to the database and then work with that connection using code. The example that fol-
lows isn’t very complex. All that this example will do is retrieve some information from the database
in the interest of keeping things simple. Even so, the basics shown in the example provide enough
information for you to start creating database extensions of your own.

Creating a Connection to the Database

The first step in working with the Northwind database is to create a connection to it. The following
steps describe how to perform this task.

1.  Right-click on the Data Connections entry in Server Explorer and choose Add Connection from
the context menu. You may see the Choose Data Source dialog box shown in Figure 17-17. If
not, you’ll see the Add Connection dialog box shown in Figure 17-18 and will need to proceed
to Step 3.
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Highlight the Microsoft SQL Server
entry. Select the NET Framework Data
Provider for SQL Server entry in the
Data Provider field. Click Continue.
You’ll see the Add Connection dialog
box shown in Figure 17-18.

Select or type the server name in the
Server Name field. You can type a
period (.) for the default server. The
Add Connection dialog box automati-
cally enables the Select or Enter

a Database Name field.

Choose Data Source

Daibs gource:
DeacripBion
L this selection bo corecd b
T Moot S0 Sarver 2000 of shove
Miroscdt SOL Server Comosct L4 uaing the NET Framemak Dt
Mumemaf S08 Server Damhase Fie Provider fior SOL Server.

FIGURE 17-17: Select the SQL Server data source to
make the Northwind connection.

Select the Northwind database in the Select or Enter a Database Name field.

Click Test Connection. You see a success message box (click OK to dismiss it).

Click OK. Visual Studio displays the new connection in Server Explorer, as shown in

Figure 17-19.

Add Connection

Enter mformabon to connect to the selected duta sounce or dick
“Charge” in choose a diferent data suree and for provader,

Dats gource:
|Marogoft SO Server (SoiChent)

| (e ]
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[ w| [ _pefesn |
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Connect 1o database

|
g — [e——

lF.rrmEm -

BICIES. &
= |j.l Dwia Connectons
EH L main,Ner S, dis
# - [ Database Dagrams
- [ Tebles
B O Catrgories
0 CustorerCustomsens
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o e |
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[T] EmplayeeTernnories
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FIGURE 17-18: The Add Connection dialog box
lets you create and test a connection to the
Northwind database.

FIGURE 17-19: The new connection
appears in Server Explorer where you
can work with it directly.
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7. Choose Data &> Add New Data Source. You’ll see the Data Source Configuration Wizard dia-
log box shown in Figure 17-20.

Data Source Configuration Wizard

L Choose a Data Source Type
(i

Where will the applcation get data from?

g & &

[Catatione | Serve Chrject Sharefonl

Lets you connect 1o a dalshase and dhoce the dalahaie cbaecls fof your spplcaben,

FIGURE 17-20: Use the Data Source Configuration Wizard to create a
coded connection.

8. Highlight Database and click Next. You’ll see the Choose Database Model page.

9. Highlight the Dataset option and click Next. You’ll see the Choose Your Data Connection
page. Notice that the Northwind database connection already appears in the connection
field. The connection name will have your machine name, followed by the database name,
followed by .dbo, such as main.Northwind.dbo. If it doesn’t, make sure you select it from
the list. If the connection doesn’t appear in the list, click Cancel and start over with Step 1
because your connection wasn’t successful.

10.  Select the Northwind connection and click Next. The wizard will ask how you want to save
the connection. There isn’t a good reason to change the default name provided.

11.  Click Next. You see the Choose Your Database Objects page shown in Figure 17-21.

12.  Check the Customers table entry, as shown in Figure 17-21. The example relies on the
Customers table and none of the other database content. Click Finish. The new data source
appears in the Data Sources window, as shown in Figure 17-22. If you can’t see this window,
choose Data &> Show Data Sources.

Adding Database Manipulation Code

After all the work you performed to obtain access to the data, the actual database manipulation
code is relatively easy. Listing 17-5 shows the small amount of code used to actually retrieve a par-
ticular record from the database based on the customerD field. Of course, you can add any level of
complexity required.
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Data Source Configuration Wizard

! Choose Your Database Objects
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u}n.m_] " [""m‘" :| [_;-:,'.'_I FIGURE 17-22: The data source

is ready to use in the example
FIGURE 17-21: Select the Customers table for this example. extension.

\) LISTING 17-5: Retrieving data from the database

Available for Public Function GetData (ByVal Customer As String) As

dowwrg!(ugglgn NorthwindDataSet.CustomersRow

' Obtain access to the table.
Dim MyData As NorthwindDataSetTableAdapters.CustomersTableAdapter = _
New NorthwindDataSetTableAdapters.CustomersTableAdapter ()

' Create a DataSet.
Dim DS As NorthwindDataSet.CustomersDataTable = _
New NorthwindDataSet.CustomersDataTable ()

' Fill the DataSet with data.
MyData.Fill (DS)

' Find a particular record using the Customer ID.
Return DS.FindByCustomerID (Customer)
End Function

The code begins by creating a TableAdapter object. Because the example relies on the

Data Source Configuration Wizard, it has a specific TableaAdapter to use in the form of the
NorthwindDataSetTableAdapters.CustomersTableAdapter, MyData Object. MyData prOVideS the
means to select information from the table. In addition, it can update, delete, and insert records.
Essentially, MyData is the database connection.

The next step is to create a DataTable object. Again, the example has a specific version,
NorthwindDataSet .CustomersDataTable class, DS object. DS contains all the data selected from
the database through the Tableadapter object.
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In order to get data from the database into the pataTable object, the code calls the Mypata.Fill ()
method. Until the code calls this method, Ds contains all of the information about the Customers
table, but none of the records.

Finally, the code calls the Ds.FindByCustomerID() method to find the record requested by the
caller. The input argument to this method, Customer, is a string that contains the customer1D field
value. The output from the call is a NorthwindDataSet .CustomersRow object, which is a special-
ized form of the DataRow. Interestingly enough, IronPython can use the patarow directly without
having to translate it in any way.

Accessing the Database Module through IronPython

The example extension has a method, GetData (), that accepts a Customer1D as input and provides
a NorthwindDataSet .CustomersRow as output. All you need now is some IronPython code to make

the request and display the result. Listing 17-6 shows a typical example.

‘) LISTING 17-6: Displaying a record onscreen

Available for
download on
Wrox.com

# Import the Common Language Runtime.
import clr

# Access the extension.
clr.AddReferenceToFile ('Northwind.DLL")
import Northwind

# Create an instance of the Northwind access object.

MyData = Northwind.DBAccess ()

# Fill a row with data.
Row = MyData.GetData ('ALFKI')

# Display the data on screen.

print 'All the data for Customer ID ALFKI'
print '\nCustomer ID: ', Row.CustomerID
print 'Company Name: ', Row.CompanyName

print 'Contact Name: ',

if Row.IsContactNameNull () :
print 'Nothing'

else:
print Row.ContactName

print 'Contact Title: ',

if Row.IsContactTitleNull():
print 'Nothing'

else:
print Row.ContactTitle

print 'Address: ',

if Row.IsAddressNull():
print 'Nothing'
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LISTING 17-6 (continued)

else:
print Row.Address

print 'City: ',
if Row.IsCityNull():
print 'Nothing'
else:
print Row.City

print 'Region: ',
if Row.Is_RegionNull():
print 'Nothing’
else:
print Row._Region

print 'Postal Code: ',

if Row.IsPostalCodeNull () :
print 'Nothing'

else:
print Row.PostalCode

print 'Country: ',
if Row.IsCountryNull():
print 'Nothing'
else:
print Row.Country

print 'Phone: ',
if Row.IsPhoneNull () :
print 'Nothing'
else:
print Row.Phone

print 'Fax: ',
if Row.IsFaxNull():
print 'Nothing'
else:
print Row.Fax

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

This listing looks like a lot of code, but the process is relatively simple. The example begins as usual
by gaining access to CLR, using the AddrReferenceToFile () method to create a reference to the
extension, and creating an instance of the extension class.

At this point, the code calls MyData.Getbata () with a CustomerID of 'ALFKI'. The output is
placed in Row. If you use the dir () function on Row, you see it provides a lot more than a listing of
fields that appear as part of the output. Figure 17-23 shows the attributes Row provides.

The output fields come in two types. The first are fields that the row must contain. These fields
always contain data. The second are optional fields that might not contain data. If you try to print
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these fields, you’ll get an error. Consequently, the next section of code displays the mandatory
fields first.

C:A\WINDOWS\system32\cmd.exe - ipy

IronPython 2.6 <2_6.18928.8> on .MET 2_.8.58727_36A3
Type "help'. "copyright'. "credits" or "license" for more information.

>>> import cle

>>> clr.AddReferenceloFile (" Northwind.DLL' >

>>» dmport Morthwind

»>>» MyData = NHorthwind.DBAccess{>

»>>» Row = MyData.GetData<’'ALFKI' >

>>> dir{Row}

['AcceptChanges’, 'Address’, ‘BeginEdit’, ’'CancelEdit’, ‘City’, ‘ClearErrors’,
CompanyMame’ . 'ContactName’, ‘ContactTitle’, ‘Country’, ‘CustomerID’, "Delete’.
*EndEdit’,. ‘Equals’, “Fax', ‘GetChildRows’'. ‘GetColumnErvor’. 'GetColumnszInError
' . ‘GetHashCode', ‘GetParentRou’. ‘GetParentRous’', "GetType®. 'HaszErrors’,., "Hasl
ercion’ . ‘IsfAddressMull’, *IsCityMull’,. ‘IsContactMameNull’,. ‘IsContactTitleMNull
' . "IsCountryMull’, ‘IsFaxMull'. ‘IszMNull’, *IsPhoneMull’. ‘IsPostalCodeNull’. "1

-

E_RegiunNull’, ‘Item’ . 'ItemArray’,. ‘MemberwizeClone’. ‘Phone’,. ’‘PostalCode’,. 'R

ferenceEquals’,. ’'RejectChanges’,. ’RowError’, ’RouwState’,. ’SetfAdded’,. ’SetAddres
Null’, *SetCityMull’, ‘SetColumnError’,. ‘SetContactMameMull’. 'SetContactTitleN
ull’, ’'SetCountryNull’, *SetFaxNull’, ’'SetModified’,. ‘SetHull’, ’'SetParentRow’.

*SetPhoneNull’ ., *SetPostalCodeNull’, ‘Set_RegionWull’. ‘Tahle’, ‘ToString’'. '_Re
gion’,. *_class__ ', ' _delatty__ ', ' _doc__". '_format__', '_getattribute__ ',

! __getitem__"', '_hash__', *_dnit__"', '_new__ ', *'_reduce__", '__reduce_ex__" .,
Y_wepr_ ', '_setattyr__ ', ’'__setitem__', '__sizeof__ ', '_styr_ ', '_ _subclassh

ook__ "1
> [

FIGURE 17-23: Row contains more than just fields.

Notice the if. . .else structures that appear next. Every optional field includes an
IsFieldNameNull () method. Before you print these optional fields, use the null check, such

as Row.IsContactNameNull (), to verify that the field contains data. In this case, the code simply
prints 'Nothing' when the field is null.

You need to consider one other issue when working through your database access methods. Notice
that the _Region field has an underscore in front of it. This underscore doesn’t appear in the data-
base or in the Visual Basic.NET code — IronPython adds it for some reason. If you suddenly find
that some fields aren’t accessible, even though you’re using the right name, check for an underscore.
Figure 17-24 shows the output from this example.

fiw C:\Program Files\IronPython 2.6%ipy.exe

11 the data for Customer ID ALFKI

ustomer ID:  ALFKI

ompany Mame: Alfreds Futterkiste
ontact Mame: Maria Anders

ontact Title: Sales Representative
ddress: Obere Str. 57

ity: Berlin

egion: Mothing

ostal Code: 12289

ountry: Germany

hone: B38-A874321

ax: B38-B876545

ress any key to continue...

FIGURE 17-24: The extension provides data to IronPython to output.
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USING IRONPYTHON CONSTRUCTIVELY

This chapter has helped you discover the wonders of the Visual Basic.NET extension. As with the
C# extensions discussed in Chapter 16, the extensions described in this chapter follow certain rules
and you must provide basic functionality when creating an extension in Visual Basic.NET before
you can use it with IronPython. Visual Basic.NET extensions also follow the C# extension rules in
areas such as method visibility. The two advanced examples in this chapter help you understand the
areas in which Visual Basic.NET is the better choice when creating an extension.

If you really want to use extensions to their full effect, you really need to know which language

to choose to get the job done quickly. With this in mind, you’ll want to work through all the
examples in this chapter so you understand the Visual Basic.NET strengths. After you complete
the examples, take time to go back through Chapter 16 and the list you created of tasks you might
want to perform for your organization using a combination of IronPython and C#. At this point,
you can ask yourself whether all those tasks really will work best with C# as the extension lan-
guage, or whether they’ll work better using Visual Basic.NET. The whole purpose of this task is
to help you start considering the importance of language choice when designing an application.

Chapter 18 takes you in another direction in working with IronPython — application testing. Some
organizations spend as much time creating a test suite for their application as they do on the appli-
cation itself. The scripting nature of IronPython makes it a perfect choice for some types of testing
tasks. Chapter 18 describes how to perform testing using IronPython as the testing language. It also
helps you understand when you might need to work with another tool to perform testing. Although
IronPython is a great choice, it isn’t the perfect choice for all situations and you need to consider this
issue as part of developing your test suite.
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Using IronPython for
Application Testing

WHAT'’S IN THIS CHAPTER?

Considering IronPython for testing
Defining the test environment requirements
Performing tests on DLLs

Performing tests on applications

Y Y Y Y Y

Testing applications at the command line

One of the things about IronPython that’s exciting a lot of application developers is the ability
to use it to write application tests quickly and easily. Now, you might wonder why you’d need
yet another application testing tool, but IronPython has some significant advantages over other
test tools, and these advantages will be discussed in this chapter.

Before you begin testing anything, you have to consider the kind of testing you want to do and
the environment in which testing takes place. In short, you need to define the test environment.
IronPython has unique capabilities that you should consider while devising the test environ-
ment. Because IronPython operates outside of the application, you can create a test harness, a
set of routines that could possibly work on multiple applications in a particular way. Using the
test harness approach means that you place the test on the application, perform the test, and
then take the harness off for production-level testing.

This chapter looks at three main kinds of application testing: DLLs, desktop applications, and
ad hoc testing at the command line. You can use IronPython for any sort of testing, but these
three application types demonstrate a range of IronPython testing uses. The demonstrations in
this chapter provide everything you need to create test harnesses for your applications.
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The techniques in this chapter don’t imply that your old testing tool is worthless or
that IronPython is somehow superior to everything else on the market. Like any
other tool, IronPython excels in some areas and not in others. As a good developer,
you want to have multiple testing tools in your arsenal to ensure you create useful
applications that won’t immediately break under heavy usage. lronPython is sim-
ply another tool in your toolkit and you should treat it as such.

UNDERSTANDING WHY YOU WANT TO
USE IRONPYTHON FOR TESTING

Every testing technique you’ve ever used has some drawback. For example, if you include debug
statements in your code, you must ensure that you perform a release build to remove the statements
before you release the code. Otherwise, the application will run slowly. In addition, using debug
statements can cause the application to perform differently from the way it performs when you use
it in a production environment, which makes it possible that the very tests that you depend on to
check the application will actually hide problems from view.

Using IronPython for testing has a considerable number of benefits over other testing tools. The
biggest benefit is that you don’t have to do anything special to the application. The test harness
you create exists outside the application and doesn’t affect the application in any way. All the test
harness does is monitor application behavior and report on it to you. As a result, if the test harness
reviews every aspect of the application and verifies that it runs correctly, the application will run
correctly in the production environment, too, because nothing will have changed.

As you've seen throughout the book, IronPython is an interpreted environment. That means you don’t
have to create the test harness in one piece — you can create it a little at a time as you try things out
with the application. In fact, the very nature of IronPython makes it possible for you to play “what if”
analysis on your application. You can see just how bad you can make the application environment and
try things that users do, such as create unreasonable execution conditions.

Using an IronPython script for testing means that all the testing code is in one place. If you decide that
you need to add another test, you don’t have to delve into the inner workings of the application to add it
and then create another build. Instead of using this time-consuming process, you simply add a few more
lines to an external script using any text editor that you like. There’s nothing complicated about the
process — anyone knowledgeable about your application should be able to do it without any problem.

The external nature of IronPython also makes it impossible for your test code to add problems (such as
errors, performance issues, or reliability concerns) to the application. In some cases, adding test code
actually introduces an application error, making it hard to know whether the error is in the test harness
or the application. If there’s a problem in the IronPython test harness, you’ll see an IronPython error
telling you about it. In short, you have separation between the test harness and the application, which
ensures one won’t affect the other.

There are a few downsides to working with IronPython as a testing tool. The most important of
these issues is that IronPython treats your application like a series of black boxes. It provides input
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to a method and expects a certain output. However, [ronPython can’t see into the method to test
individual elements within it.

IronPython also can’t see private members of your application, so it can’t test absolutely every aspect
of your application. If a private member is causing a problem, you need to use some other tools to
find it. Of course, you can use IronPython to infer certain issues in private methods based on their
effect on public methods, but this kind of logic can prove more troublesome than direct testing.

CONSIDERING THE TEST ENVIRONMENT

Before you begin writing your test harness, you need to consider the test environment. The test environ-
ment determines how you test the application, be it a DLL or a desktop application with user access.
The following list provides some criteria you need to consider as part of the test environment.

> Code access: You must define how the test harness will access the code. It’s important to
determine whether the harness will test absolutely every method, property, event, and other
application element individually, whether it will test elements in combination, or whether it
will use a combination of individual and combined tests.

> Test ranges: A test harness must test both the possible and the impossible. For example, you
might design a method to accept positive numbers from 0 through 5. However, the test harness
must also test numbers greater than 5 and less than 0. In addition, it must test unexpected input,
such as a string.

> User emulation: When working with some applications, you must determine how to emulate
user activity. For example, you might write down a series of steps that the user will take to
perform a certain activity and then execute those steps in your test harness. Of course, users
are unpredictable; your script must also perform some haphazard and unpredictable steps
and provide unexpected input. If you find that users are doing something you never expected,
you must add it to the test harness.

> Security testing: If you don’t try to break down the walls you erected for your application,
someone else will most certainly sign up for the job. Because IronPython tends to treat every-
thing as public, it actually makes a great tool for testing security. You’ll find no artificial walls
to keep things neat and tidy. Security is never neat or tidy — it’s all about someone ripping
away the veneer of the fagade you called security when you put the application together.
IronPython lets you test your application brutally, the same way someone else will.

> System characteristics: Even though you can’t write code to ensure that your application will
run on every machine in the solar system, you can do things such as add random pauses in your
code to mimic activity on an overloaded system. You can also execute your application and its
test harness on a number of different machine configurations to verify that the application will
run as expected.

There are probably other criteria that you need to consider for your individual testing scenario. Take
time to brainstorm scenarios, worst-case situations, and truly horrifying events, and then test for
them. The following sections provide some additional insights about the test environment and the
issues you must consider.
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It’s important to remember that IronPython can test more than just NET
code. If you can load some type of code into IronPython, you can test it. Of
course, this means you can test [ronPython code at a minimum, but you’ll find
that you can test other kinds of code as well. The point is that IronPython is a
good environment for testing multiple kinds of code, which makes it an incred-
ibly flexible testing tool.

Defining Access

The matter of access is an essential part of testing. The word “access” has all kinds of meanings and
connotations. Of course, there’s the access of your test harness to the code within the application. The
black box nature of IronPython prevents access in depth, but careful programming can provide access
to unprecedented amounts of information within your application and make testing relatively complete.

You must also consider the access the user has to the application as part of the test harness. For
example, if you use external configuration files, you can count on some number of users accessing
them. Even if you work out methods that are seemingly impossible to overcome, a user or two will
find a way to overcome them. Anything you can devise will be overcome by someone (it’s always eas-
ier to destroy than to create). Consequently, you must consider all forms of user access as part of your
test harness — if for no other reason than to determine how bad things can get when a user meddles.

It’s also important to consider external access. Whenever a system has access to the network or the
Internet, you must consider the potential for outside sources to access your application (even if your
application isn’t designed for such access). Many vendors of shrink-wrapped software have gained
notoriety for not taking this kind of access into consideration. The thought was that the application
didn’t access the outside source, so there wasn’t any need to consider the outside source during testing.
It turns out that any outside access opens avenues of influence and attack for all the applications on a
system, so you must test this kind of access.

Access is a two-way street. As part of your testing harness, you must consider application access

to external resources. For example, you must consider what happens when an application attempts to
access a particular file on disk and can’t find it. Even more important, you need to consider resources
on the network or on the Internet. There are many forms of access that your test harness must con-
sider as it tests the various methods inside the application. It isn’t always possible to test simply for
strict inputs or outputs; you must test inputs and outputs within the confines of an environment
defined by various kinds of access.

Considering a Few Things IronPython Can’t Test

Earlier, you learned that IronPython tests application elements using a black box approach — given
a particular input, what should the element provide as output? However, there are other limitations
you need to consider in the way IronPython performs testing. For example, IronPython can’t perform
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stress testing. If you want to test your application in a memory-starved environment, then you need to
combine IronPython with another tool. For example, you might want to read the article at http: //
msdn.microsoft.com/magazine/cc163983.aspx about a load-generating tool you can build your-
self. Web application load testing requires other techniques that you can learn about at http://
support.microsoft.com/kb/231282. If you need to stress test applications in combination with a
particular server, check out the site at http://blogs.msdn. com/nickmac/archive/2004/10/06/
server-stress-tools.aspx.

IronPython can perform diagnostic testing of your application with ease, but it doesn’t make a good
environment for performance testing. As with stress testing, you need to combine IronPython with
another tool to check application performance in various conditions. In fact, you may very well need
to combine IronPython, your stress testing tool, and your performance testing tool to obtain statistics
for a range of test scenarios and environments.

The point of this section is that while IronPython is a good scripting tool or a good diagnostic tool,
it can’t do everything. In many cases, you must combine IronPython with one or more additional
tools to obtain the desired information about your application. Your test plan should include all of
these contingencies, and you should consider them before you create your test harness.

Creating the Test Harness

An advantage to working with IronPython is that you need not create the test harness in one sitting.
You can use an iterative technique to create the test harness. It’s possible to start with a small nugget
of tests that you know you must perform, and then add to that nugget as other issues come to light.
Eventually, you end up with a full-blown test suite.

Most .NET developers won’t initially understand the benefits of using an interpreter for testing,

but the realization will grow with time that interpreters make things easy. If you get an idea, you
don’t have to run a complete test or compile anything. All you need to do is open up the IronPython
console, load the assembly you want to test, and then try out various tests until you come up with a
perfect combination of items to use. At this point, you can click the system menu in the IronPython
console, choose Edit &> Mark, highlight the text you want to copy from your experiments, and press
Enter to copy it to the clipboard. Now you can paste the text you’ve created into your test harness
and comment it. In fact, the IronPython console (and all consoles for that matter) provides a number
of commands, as shown in Figure 18-1.

As an alternative, if you already have the beginnings of a test-harness check, but want to add to it,
you can always paste the text directly into the IronPython console using the Paste command shown
in Figure 18-1. The interpreter will automatically execute any statements that you paste into it, so
you’ll be ready to start typing new code after you paste it.

Modularity is the name of the game when it comes to a test harness. Try to place the individual tests
into separate files so that you can reuse the code later. Simply have a centralized file where you call
each of the tests in turn. The tests will output the information you need to screen, so the developer
using the test harness need not even know that there are multiple files involved.
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fiw IronPython Console

& Restore b (2.6.109208.8> on .NET 2.8.58727.36083 -
- '‘copyright", "credits" or "license" for more information.
Move
Size
Minimize

O Maximize

X Close

=
Defaults Copy Enter
Properties Paste

Select all
Scrall
Eind...

FIGURE 18-1: Use the text-editing tools to copy and paste text as needed.

TESTING DLLS

DLLs present one of the easier ways to begin using IronPython to test applications. In fact, you’ve
already performed a kind of testing in Chapters 16 and 17 when you created the extensions and then
used their content as part of an IronPython application. All that a test harness will do is formalize
the testing process so that the output you receive speaks directly about the functionality of the DLL
under test, rather than its use in an application. The following sections describe how to perform a
test on a DLL using IronPython.

@ The examples in this chapter rely on the project construction technique shown
in the “An Alternative Method for Adding the IronPython Project” sections
of Chapters 16 and 17. If you're working with a C# application, use the
procedure found in Chapter 16. Visual Basic. NET developers should use

the procedure found in Chapter 17. Using a centralized build makes things
simpler. Of course, in a real-world environment, you'll probably use a number
of techniques to get the IronPython test script close to your application code.

Creating the Test DLL

The DLL used for testing purposes is extremely simple so that the section doesn’t focus more on an
interesting DLL than it does on testing techniques. All that this DLL provides is an account where
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you make an initial deposit to create the account and then make deposits, withdrawals, and transfers.
The DLL includes a number of features so that you can try things out, but the code definitely isn’t
production quality. For one thing, most of the error-checking code is left out to keep the code clear so
you can easily see what will happen next. Listing 18-1 shows the DLL code used for this example.

‘) LISTING 18-1: Defining a DLL to test

Availablefor  public class Accounts
download on {
Wrox.com )
// Contains the current account amount.

private Int32 Total;

public Accounts ()

{
// Sets a default acccount amount.
Total = 5000;

}

public Accounts (Int32 Initial)

{
// Set a user supplied initial amount.
Total = Initial;

}

// Provides access to the account total.
public Int32 GetTotal

{
get { return Total; }

}

// Adds a deposit to the account.
public Int32 Deposit
{

set { Total += value; }

}

// Subtracts a withdrawal.
public Int32 Withdrawal
{

set { Total -= value; }

}

public void Transfer (Accounts Account2)

{
// Place the money in the second account in the first account.
this.Total += Account2.Total;

// Withdraw the money from the second account.
Account2.Total = 0;
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The example includes two constructors (something you didn’t try in Chapters 16 or 17). The developer
can create an account with a default value of 5000 or provide some other initial amount. In either case,
you end up with a new Accounts object that has Total defined.

The GetTotal property is read-only and lets the developer obtain the total in the count from Total.
Using a property enables you to perform checks before allowing people to have the information. For
example, you could place a security code in this property to ensure that only authorized personnel
received the information. If a developer were to take this approach, youd need to write a test to check
the GetTotal property using an account other than the developer account.

The Deposit and withdrawal properties are write-only. The caller doesn’t receive anything back
from them. You could use a method to perform the task as well. Using a property makes the test
code easier to read, but that’s the only advantage. In both cases, the properties change the value of
Total. Of course, you can perform checks in the properties, such as verifying that a withdrawal
won’t result in an account with a value less than 0.

The Transfer () method moves all the money from one account to the other. Typically, you’d provide
some type of transaction support in a method of this type, but the example doesn’t include it. This is
one situation where IronPython can test the method’s inputs and outputs, but can’t test the internal
workings of the method. You’d need another tool to test issues such as whether the transaction support
actually worked as intended.

Creating the DLL Test Script

It’s time to build an IronPython script to test the DLL shown in Listing 18-1. In this case, the test
script is a bit short and doesn’t test every contingency (such as starting with a negative amount in
the account), but it demonstrates how you’d create a test script for a DLL. Listing 18-2 contains the
code needed for this example.

‘) LISTING 18-2: Developing a DLL test harness

Availablefor ~ # Creates a new heading.
download on . . .
def CreateHeading(Test, Title):

Wrox.com
print "\n##dEEEEEEEE
print 'Test ID = ', Test
print 'Test Title = ', Title

# Displays the values.
def ShowValues (Expected, Received):

print 'Expected Value = ', Expected
print 'Received Value = ', Received
if Expected == Received:

print 'Test Passed'
else:

print 'Test Failed'
# Ends the test.

def CreateFooter():
print ##FHEHEEEEEF B
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# Print out statements of everything the test is doing.
print 'Beginning Test'

print 'Loading clr'
import clr

print 'Loading test module'
clr.AddReferenceToFile (' TestDLL.DLL")
from TestDLL import *

CreateHeading('0001', 'Creating Accountl')
Accountl = Accounts()

ShowValues (5000, Accountl.GetTotal)
CreateFooter ()

CreateHeading ('0002', 'Making a Deposit')
Accountl.Deposit = 1000

ShowValues (6000, Accountl.GetTotal)
CreateFooter ()

CreateHeading ('0003', 'Making a Withdrawal')
Accountl.Withdrawal = 500

ShowValues (5500, Accountl.GetTotal)
CreateFooter ()

CreateHeading ('0004', 'Creating Account2')
Account2 = Accounts (3000)

ShowValues (3000, Account2.GetTotal)
CreateFooter ()

CreateHeading ('0005', 'Transferring Money')
Accountl.Transfer (Account?2)

print '\nAccountl = 8500

ShowValues (8500, Accountl.GetTotal)

print '\nAccount2 = 0°'

ShowValues (0, Account2.GetTotal)
CreateFooter ()

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

Let’s begin with the three functions at the beginning of the script: CreateHeading (), Showvalues (),
and CreateFooter (). It may seem a bit silly at first to create these functions, but they provide a
method for changing the output of the tests quickly, should you need to do so. In addition, you don’t
want to write the same print statements hundreds of times as you create your script. It’s far easier to
simply call the functions.

The createHeading () and CreateFooter () functions don’t have much logic in them — they
simply display information onscreen. The showvalues () function does have a bit of logic. In this
case, it simply compares the expected value to the result and displays the appropriate output text.
However, you could perform any number of checks required by your application. For example, if
you’re working with strings, you might need to check the string length and determine precisely how
it differs from another string.
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Notice that the __main__ () code begins with print 'Loading clr'. It’s important to describe every
event that occurs in the test script. Otherwise, you won’t know where a script has failed during testing.
Make sure you describe the mundane acts of loading and unloading modules, as well as the actual tests.

The first test begins with a call to createHeading () with the test number and title. The code then
performs a test, Accountl = Accounts () in this case, calls showvalues () to test the result, and
finishes with createFooter (). Almost all of the tests follow the same pattern.

The final test is a little different than the rest. To perform the test correctly, you must evaluate the
content of both account1 and Account2. This is a case where you can infer what is happening inside a
method with the test code. The method, Transfer (), could perform the task correctly with Account1,
but not with account2, which would tell you something about the content of the method and where to
look for the problem.

This final bit of script also shows the flexibility of using the three functions presented earlier. By sepa-
rating the individual tasks into three parts, you can call the showvalues () function multiple times

as needed. You might also consider creating a second form of Showvalues () to accept a comparison
string for output (the print '\nAccountl = 8500' part of the script).

Performing the DLL Test

It’s time to run the DLL test. If you configured your project using the techniques in Chapters 16 and 17,
you should be able to click Start Debugging (or press F5) to start the build process. During the build
process, the compiler checks your DLL for major errors.

After the DLL is built, the IronPython script runs. Remember that this script is running outside of
the IDE, so nothing it does will actually affect the performance of your code. The diagnostic tests
will run and provide the information shown in Figure 18-2.

Notice that the use of formatting, test numbers, titles, comparison values, and so on makes the test
results extremely easy to read. Of course, a large DLL could overwhelm the capacity of the console
to display information. In this case, you could just as easily send the output to a text file, HTML
page, or an XML file. The point is that the script makes it possible to view diagnostics about your
application almost immediately after you build it.

TESTING APPLICATIONS

You can use IronPython for more than DLL testing — you can also use it to test your applications.
Applications are more of a challenge than DLLs because you have to find a way to emulate user input.
Of course, many developers just aren’t as creative as users. A developer would never think about putting
text where a number is expected. Many developers discover, to their chagrin, that users will also try
implanting scripts and doing other weird things to the application that aren’t easy to test. Some users
will even try odd character combinations looking for hidden application features or just to see what will
happen. Tests will only work as well as your ability to outguess the user. The following sections show
how to test a simple Windows Forms application.
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fie C:\Program Files\lronPython 2.6\ipy.exe

Beginning Test
Loading cle —
Loading test module

M S R R R R R
Test 1D = ©881
Test Title = Creating Accountl
Expected Ualue Laa8
5808

Received Ualue
E#Hﬂ#ﬂﬂﬂﬂ#Hﬂ#ﬂﬂﬂﬂ#Hﬂ#ﬂﬂﬂﬂ#ﬂﬂ##ﬂﬂﬂ#ﬂﬂ##ﬂﬂ i

Test Passed

fi R R R R S R
Test 1D = BAA2

Test Title = HMaking a Deposit

Expected Ualue = 6(HEA

Received Value = 6868

Test Passed
EHﬂﬂHﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂﬂﬂ#ﬂﬂﬁﬂﬂﬂﬂ#ﬂﬂﬁﬂ#ﬂﬂ#ﬂﬂﬁﬂﬂﬂ

R R A S S S S
Test ID = O883
Test Title = Making a Withdrawal
Expected Ualue LLed

5508

Received Ualue
E#ﬂﬂ#ﬂﬂﬂﬂ#ﬂﬂ#ﬂﬂﬂﬂ#ﬂﬂ#ﬂﬂﬂﬂ#ﬂﬂ#ﬂﬂﬂﬂ#ﬂﬂ#ﬂﬂﬂ

Test Passed

iR R R S R R
Test 1D = ABA4

Test Title = Creating Account2

Expected Ualue = 38688

Received Value = 3868

Test Passed
EﬁﬂﬂHﬂﬂﬂﬂHﬂﬂHﬂﬂﬂﬂ#ﬂﬂﬁﬂﬂﬂﬂ#ﬂﬂﬁﬂﬂﬂﬂ#ﬂﬂﬁﬂﬂﬂ

iR R S R S
Test ID = O885%
Test Title = Transferring Money

Accountl = 85868

Expected Ualue = 85688
Heceived Ualue = 8508
Test Passed

Account2 = @

Expected Ualue = @
Received Value = @

Test Passed
MRt R R R R T

Press any key to continue..._

FIGURE 18-2: The output shows a list of all of the tests run by the IronPython script on the DLL.

Creating the Test Application

The test application is very simple, but it does include some internal code you can use for testing
purposes. The following sections describe the test application.
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Defining the Form

A Windows Forms application need not be complex to test it

B Test Application

using IronPython. All you really need are a few controls and s

some buttons with code for their event handlers. Figure 18-3 — (2w ]

shows the simple form used for this example. Vekse 2
. . . I

As with Windows Forms you use in a DLL, you must make poeane [os |

an important change to test an application using IronPython. i

All the controls you want to access must have their Modifiers '

property set to Public. The default setting of Private prevents

you from accessing them directly in IronPython.

Building the Code

You can see that the form in Figure 18-3 has three Button FIGURE 18-3: The simple form used

controls in it. Each of the controls has a c1ick () event handler  for this example provides enough

associated with it, as shown in Listing 18-3. inputs to test.

‘) LISTING 18-3: Defining an application to test

Available for private void btnQuit_Click(object sender, EventArgs e)
download on {
Wrox.com

Close();

}

public void btnAdd_Click(object sender, EventArgs e)
{
txtResult.Text = (Int32.Parse(txtValuel.Text) +
Int32.Parse(txtValue2.Text)) .ToString() ;
}

public void btnSubtract_Click(object sender, EventArgs e)
{
txtResult.Text = (Int32.Parse(txtValuel.Text) -
Int32.Parse(txtValue2.Text)) .ToString() ;

The btnouit_click() event handler is as you might expect. It simply closes the form using the
Close () method. You won'’t test this functionality using the IronPython script.

The btnadd_click() event handler converts the values of txtvaluel.Text and txtvalue2.Text
to Int32 values using Int32.Parse (). It then adds the numbers together, converts the result to a
string using ToString (), and places it into txtResult.Text. Because IronPython needs to test this
event handler, the visibility is set to public. If you don’t change the visibility of the event handler,
IronPython won’t be able to access it. The btnsubtract_click() event handler works the same as
the btnadd_click() event handler, except that it subtracts the two numbers.
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Creating the Application Test Script

As long as you’re willing to make the required visibility changes to your application, you can use
IronPython to test it. Creating a test project for an application works precisely the same as creating
a test project for a DLL. Here’s the short list of changes you must perform:

1. Change the build output location for both the Debug and Release builds to the solution folder.
2. Add 1pY.EXE as an existing project to your solution.

3. Set the ipy project as the startup project so that the IDE executes it instead of the Windows
Forms application.

4. Configure the ipy project to start your script and to use the appropriate working directory.

5. Add a new IronPython script to the solution folder.

This test script uses the three functions described in Listing 18-2 to provide output. It also adds the
following two output functions:
# Verify the type.
def CheckType (Object, Type):
if Object.GetType().__str__ () == Type:
print 'Test Passed'

else:
print 'Test Failed'

# Show initial values.

def ShowInit (Valuel, Value2):
print 'Valuel: ', Valuel
print 'Value2: ', Value2

The checkType () function compares the type of an object you create against an expected type. If
the type is incorrect, then it displays a failed message. You can use this function when creating a
form or other object that could fail for any number of reasons.

The showInit () function displays the initial values for a binary operation or perhaps just two values
used for some other task. You could probably create a version of the function that accepts any number
of arguments in the form of an array. The point is that you can create some specialized functions to
display data for a particular test and then find that you can use it for other purposes later.

As previously mentioned, this test script also uses the three functions found in Listing 18-2.
Listing 18-4 shows the actual test script for this application. It doesn’t provide a complete test but
does provide enough information that you could easily complete it if you wanted.

‘) LISTING 18-4: Developing an application test harness

Available for # Print out statements of everything the test is doing.

d‘(mg;!)‘a:grgn print 'Beginning Test'

print 'Loading clr'
continues
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LISTING 18-4 (continued)
import clr

print 'Loading System assembly support'
import System

print 'Creating a blank event argument.'
EventArg = System.EventArgs()

print 'Loading test module'
clr.AddReferenceToFile('TestApplication.EXE")
from TestApplication import *

CreateHeading ('0001', 'Creating a test form')
MyForm = Forml ()

CheckType (MyForm, 'TestApplication.Forml')
CreateFooter ()

CreateHeading ('0002', 'Testing a default add')
MyForm.btnAdd_Click (object, EventArg)

ShowInit (MyForm.txtValuel.Text, MyForm.txtValue2.Text)
ShowValues ('2', MyForm.txtResult.Text)

CreateFooter ()

CreateHeading ('0003', 'Testing a default subtract')
MyForm.btnSubtract_Click(object, EventArg)

ShowInit (MyForm.txtValuel.Text, MyForm.txtValue2.Text)
ShowValues ('0', MyForm.txtResult.Text)

CreateFooter ()
CreateHeading ('0004', 'Testing add with one change')
MyForm. txtValuel.Text = '5'

MyForm.btnAdd_Click(object, EventArg)

ShowInit (MyForm.txtValuel.Text, MyForm.txtValue2.Text)
ShowValues ('6', MyForm.txtResult.Text)

CreateFooter ()

# Pause after the debug session.
raw_input (' \nPress any key to continue...')

The test script begins by loading the required code for the test, beginning with c1r. Because this test
has to work with event handlers, it needs to load the System assembly and create a System.EventArgs
object, Eventarg. Because the event handlers in this application don’t actually use the event arguments,
EventArg is actually a default object with no content. The call simply won’t succeed without it, how-
ever, SO you must create it.

After the script finishes the prerequisites, it performs the first test, which is to create the Windows
Forms object, Form1, as MyForm. The creation process could fail; you want to verify that MyForm isn’t
null, so that’s the first test that relies on the CheckType () function. You don’t have to show the form
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to test it, so the code doesn’t call showbialog (). If you do decide to show the form, you’ll actually
need someone to work with it. The script is suspended during the time the form appears onscreen.

The next step is to perform some tasks with the form. The code performs a default add

and subtract. The two value fields, MyForm. txtvaluel.Text and MyForm. txtValue2.Text,
contain default values that you can use for testing. Actually, it’s good application design to
always include default values for the user so that the user has some idea of what kind of content
to provide.

The MyForm.btnadd_Click() and MyForm.btnSubtract_Click() event handlers perform the actual
addition and subtraction. In order to call these two methods, you must supply both a sender object
and event arguments. The sender object can simply be an object because the code doesn’t use it.

The final test in the example is to change one of the values and perform another addition. To perform
this task, the script changes the value of MyForm. txtvaluel.Text and calls MyForm.btnAdd_Click().
Normally, you'd provide a wealth of additional tests to check various values and see how they react
with the code. For example, you might provide some negative values to ensure that the event handlers
work properly with them. You might also test incorrect input, such as providing a string. The point is
that you can completely automate any level of testing using this IronPython script technique.

Performing the Application Test

At this point, you have an application to test and the script to test it. It’s time to run the application.
One of the problems you could encounter is not making something public (such as an object, control,
or property) that you need to test (the default is to create private objects, controls, and properties).
Unfortunately, the need to make class members public is one of the problems of using IronPython for
desktop application testing. It’s not a big problem, but you need to consider it. When working with an
extremely large application, changing the required member visibility could prove problematic. In addi-
tion, making some members public could pose security risks.

Let’s hope everything works as anticipated when you run the test. Figure 18-4 shows typical output
from this application.

As with the DLL testing script, this script outputs text that’s easy to read and results that are easy
to decipher. You know immediately whether certain tests have failed and precisely what inputs were
used to conduct the test. As with DLL testing, you may need to use some other form of output, such
as an XML file, when performing testing on complex applications because the content won’t fit
entirely onscreen.

Applications can present a number of problems for this kind of testing. For
example, you wouldn’t want to make the password field of a security dialog
box public because someone else could possibly intercept user passwords as a
result. It’s always a good idea to return the members that you’ve made public
to private status to ensure that the application works in a secure manner when
you put it into production.
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FIGURE 18-4: Desktop applications can prove difficult to test, but the results are worth it.

PERFORMING COMMAND LINE TESTS

For many developers, testing must be formal or it really isn’t testing. Actually, ad hoc testing is
sometimes better because you get to play with the application while you test it. Testing in an ad hoc
manner at the command line is possible in IronPython because it’s an interpreted environment. In
fact, we’ve been performing ad hoc testing throughout the book. Every time you reviewed the con-
tent of an application, no matter what type it was, using the dir () function, you were performing a
kind of ad hoc testing because you were reviewing the content of the application.

To provide a more concrete example, both Chapters 16 and 17 discussed the use of operator over-
rides in the calcs extension DLL. In this case, the dir () function showed that the + operator
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override resulted in the addition of the __add__ () and __radd__ () methods. The test demon-
strated that the DLL had added the overrides correctly and that you should be able to access them
from an application. In addition, you discovered that IronPython views the content of the DLL in
a slightly different manner than another environment might view them.

Let’s look at a specific test example, the TestDLL. DLL file. For the purposes of this example, you want
to use the dir () function to determine whether the Accounts class contains everything it should (and
nothing it shouldn’t), as shown in Figure 18-5. Notice that there’s no mention of Total in this list, but
you can see all of the properties and methods described in Listing 18-1.

C:A\WINDOWS\system32\cmd.exe - ipy

C:=.\B255 — Source Code“Chapteri8:TestDLL>ip ;

Y
IronPython 2.6 <2_6.18%928.8> on .MET 2_8.58727_3683
Type "help', “copyright', "credits' or "licensze' for more information.
> dmport clr
»>>»> clr.AddReferenceloFile{’TestDLL.DLL" >
>>» from TestDLL import =
»>>> Accountl = Accounts{>
>>> dir{Accountl?>
['Depozit’, ‘Equals’, ‘GetHashCode', ‘GetTotal’,. 'GetType’. ‘MHemberwiszeClone’, -
ReferenceEqualszs’, ‘ToString® . 'Transfer’. ‘Withdrawal’, '__class_ ‘. *__delattr_
et [ AT ormat__ ', *__getattwribute_ ', *__hash__*, *_init__ ', '’ ew_
. Y reduce_ ', ' _reduce_ex_ ", '_repr_ ', '__setattyr ', ’'__sizeof_ ', ’
g:}*}_’ » '_subclasshook__ "1

3

FIGURE 18-5: Make sure you check the actual content of the DLL against the expectations you have for it.

If you remember from Chapters 16 and 17, the __doc__ () function is undefined for an assembly
that you import into IronPython, but the help () function does produce a result. One of the next
checks you should perform manually is to verify that the assembly provides the kind of information
you expect from help. Figure 18-6 shows the output of the help () function for the Accounts class.
Notice that it contains all of the information you expect, including the fact that there are two forms
of __new__ (), the constructor, and the read/write state of the various properties.

Of course, you’ll want to perform other sorts of manual testing that could eventually appear in your
test script. For example, you might decide to check whether the Accounts class will let you create an
account with a negative starting amount (it will).

It would be also helpful to know whether someone could circumvent some of the properties in the
Accounts class. You wouldn’t want someone to use code such as Account2 = Account2 + 20 to
overcome the protections in the Deposit property. In this case, the test displays an error. Another
check might include adding two accounts together, such as Acccount3 = Accountl + Account2.

By now, you should have the point of using manual testing. You can creatively think of ways that
someone might try to overcome protections in your code. It probably isn’t possible to find every
avenue of entry into a DLL, but testing in this way helps you think through more potential prob-

lems that other forms of testing allow. Interactively probing your code is a unique method of test-
ing the impossible.
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AWINDOWS \system32\cmd.exe - ipy

> help{Accountl? ‘l
H

elp on Accounts ohject: =l

.ohject>

class Accounts<__ builtin
i Accounts()
Accounts<int Initiald

Methods defined here:

Transferd...)
Transfer(self. Accounts Account2)

_new__<...)>
_new___Cclsd
_new__€Ccls. int Initial)

_repr__C...D0
str repr___Cobject self)

Data descriptors defined here:

Deposit
Set: Depositiself?> = value

GetTotal
Get: int GetTotal<self>

Withdrawal
Set: Withdrawal{self> = value

>3

FIGURE 18-6: Verify that the help() function doesn’t show any surprises about your assembly.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has discussed and demonstrated some of the techniques you can use to work with
IronPython for application testing. Because IronPython works outside the application, it tends not
to interfere with the application’s internal processing as some other testing tools can. In addition,
you’ve discovered that IronPython can find errors quickly, especially those that tend to cause the
most trouble. By creating a good test harness, you can possibly use parts of a test suite to work with
other applications (depending on the purpose of that application and how you coded it).

It’s time for you to try IronPython out as a testing tool. Begin with the sample applications in this
chapter. Work through the examples to see how IronPython performs its job. After you get done with
the example, try creating a test harness for some of the simpler applications you’ve created and then
work your way up. You’ll find that creating a test harness in IronPython is relatively fast, and the
interpretive nature of IronPython makes it easy to create the test harness one step at a time.

Chapter 19 explores another exciting possibility for using [ronPython — on another platform,
such as Linux. That’s right! You might initially think that [ronPython is married to the .NET
Framework (and it is, in certain situations), but you can do a great deal with IronPython using a
.NET Framework alternative called Mono. Using Mono is interesting because it also lets you use
IronPython on the one Windows platform that doesn’t support a full implementation of the .NET
Framework, Windows Server 2008 Server Core Edition.
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WHAT’S IN THIS CHAPTER?

Defining Mono and its features
Getting and configuring Mono

Using Mono and IronPython together

Y Y VY Y

Using Mono with other .NET languages

If you buy into the idea that IronPython only works on the Windows platform, you’re losing
out on a lot of the power of IronPython. In fact, IronPython works fine on a number of plat-
forms, including Linux and the Macintosh. The secret, as is the case in so many situations, is
to think outside the box. There’s a little product called Mono that Microsoft would rather you
didn’t think about too much. Mono is an alternative for the NET Framework that runs many
(but not all) .NET applications just fine. Because IronPython is mainly a character mode kind
of an application development platform, you can use the vast majority of your IronPython
applications on any platform that supports Mono.

Because Mono is such a big secret, this chapter begins with an overview of Mono. You won’t
get every detail about what Mono has to offer, but you’ll obtain enough information to use
IronPython comfortably with Mono. If you do decide that Mono is the product for you, you
should probably obtain a Mono-specific book because Mono has too much to offer to discuss
it in just one chapter.

Your system probably doesn’t have Mono installed, so the next step is to obtain a copy and
install it on your machine. Mono won’t cost you a penny, so all you really need to invest is a
bit of time to work through the examples in this chapter. (Mono is an open source product
that is sponsored by Novell.) The next section shows how to work with IronPython using
Mono. However, [ronPython and Mono are such a good match that you’ll find many of your
applications will run just fine under Mono.
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Many developers are worried that the extensions they create for IronPython won’t work under
Mono. Unfortunately, not every extension will run under Mono, but you’ll be surprised to discover
that Mono comes with fewer limitations than you might think. The section “Interacting with Other
.NET Languages Under Mono” later in this chapter discusses a few issues you should know about
when using your extension on another platform to support IronPython.

Finally, the chapter discusses application testing. Actually, there are fewer issues here than you might
think. Mono provides good support for many of the testing techniques that you already use. However,
you might find that you need to obtain a few additional tools to create a full testing solution. Some
platforms simply require that you buy a testing tool for that platform, but take time to read this section
before you come to any conclusions on your own.

WHAT IS MONO?

Mono (http: //www.mono-project.com/) is a run time along the same lines as the NET Framework,
and it includes much of the functionality of the NET Framework. In fact, with each release, Mono
gets a bit closer to .NET Framework functionality. However, don’t get the idea that Mono will ever
exactly match the .NET Framework. Platform differences, Microsoft copyrights, and other issues will
always keep Mono just a bit different from the .NET Framework. Even so, Mono can run a consider-
able number of .NET applications. The following sections describe Mono, its advantages and limita-
tions, in greater detail.

An Overview of the Mono Family

You can obtain Mono for a considerable number of platforms. In fact, the makers of Mono add

new platforms with every release. At one time, Mono worked on just a few Linux implementations,
Windows, and the Mac OS X. Over time, Mono support has increased to the exciting list of platforms
that follows.

> LiveCD: This is actually an openSUSE 11.2.1 (http://www.opensuse.org/en/) LiveCD
(a CD or DVD that contains a bootable image — see http://en.wikipedia.org/wiki/
Live_cD for details) that includes Mono 2.6.1.

> Mac OS X: You can use this installation on a number of Mac versions including Mac OS X
Tiger (10.4), Leopard (10.5), and Snow Leopard (10.6) (it may work on other versions as well,
but you’re on your own for support). The download includes Mono, Cocoa#, and Gtk# (GIMP
Toolkit Sharp). You need to download the Client Software Development Kit (CSDK), available
on the Mono site, separately. There are separate downloads for the Intel and PowerPC plat-
forms. You can learn more about Mac OS X at http: //www.apple.com/macosx/.

Computer acronyms and abbreviations often contain terms within terms. GIMP
stands for GNU Image Manipulation Program. Of course, GNU is one of those
fancy recursive abbreviations that stands for GNU’s Not Unix. You can learn
more about Gtk# at http: //www.mono-project .com/GtkSharp. You can obtain
a .NET Framework version of the Gtk# library from http://ftp.novell .com/
pub/mono/gtk-sharp/; simply download gtk-sharp-2.12.9-2.win32.ms1i.
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> openSUSE: You can use this download for the openSUSE 11.0, 11.1, and 11.2 platforms. You
must have your own system with openSUSE installed to use it. You can download openSUSE
athttp://software.opensuse.org/. Just in case you’re interested, the SUSE part of the
name stands for Software und System-Entwicklung, which translates to software and systems
development.

> SLES/SLED: You can use this download for SUSE Linux Enterprise Server (SLES) or
SUSE Linux Enterprise Desktop (SLED). SLES and SLED are the paid versions of SUSE
from Novell. As with openSUSE, you must have your own system with SLES or SLED
installed to use this version of Mono. You can find out more about SLES and SLED at

http://www.novell.com/linux/.

> Virtual PC: This is actually an openSUSE 11.2.1 virtual PC image that includes Mono 2.6.1.
You could use this download to check out Linux functionality for your IronPython applica-
tion on your PC without leaving Windows. Of course, performance won’t be very good, but
it will get the job done.

>  VMware: This is actually an openSUSE 11.2.1 VMware image that includes Mono 2.6.1.
You’d use it to check your application for Linux functionality without leaving the host
operating system.

> Windows: You can officially use this download for Windows 2000, XP, 2003, and Vista.
Testing shows that it also works fine for Windows 7 and Windows Server 2008. The download
includes Mono for Windows, Gtk# (a graphics library to display a user interface onscreen), and
XSP (eXtensible Server Pages, an alternate Web server for serving ASP.NET pages). You can
also get the Mono Migration Analyzer tool as a separate download.

>  Otbher: This is a group of less supported platforms including Debian and Ubuntu. At least these
two platforms have supported packages. You can also get Mono in an unsupported form for
Solaris, Nokia, and Maemo. Theoretically, you could support yet other platforms by compiling
the source code found at http://ftp.novell.com/pub/mono/sources-stable/.

Of course, this list contains only a summary of the main Mono downloads. There are a large num-
ber of Mono add-ons a well. For example, you can obtain Mono Tools for Visual Studio (http://
go-mono . com/monotools/download/) if you want to work with Mono directly from Visual Studio.
Unfortunately, the current version of this product only works with Visual Studio 2008. The developer
should provide a Visual Studio 2010 version soon. You can obtain a trial version of Mono Tools for
Visual Studio (registration is required), but you must pay for the full version.

You might also decide that you want to eschew Visual Studio for something
specifically designed for Mono. In this case, you should at least look at Mono
Develop (http: //monodevelop.com/). Mono Develop comes in a form for most
platforms that Mono supports, so you can use the same IDE on any platform you
require. For the time being at least, Mono Develop is free, so download it and
give it a try.
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IronPython does include support for Silverlight development. If you plan to use IronPython for Web
applications and need to support multiple platforms, you might want to look at Moonlight (http://
mono-project.com/Moonlight) instead. This Silverlight replacement works on the same platforms

that Mono does and should also work fine with IronPython.

Some of the extensions to Mono are well outside the scope of this book, but are interesting to
contemplate. For example, you can get Mono Touch (http://monotouch.net/) to develop appli-
cations for the iPhone and iPod Touch devices. The point is that you can probably find some form
of Mono to meet just about any need, but using Mono fully means learning some new techniques,
such as creating user interfaces using Gtk#.

Considering the Reasons for Using Mono

You already know the reasons that you’re using the .NET Framework and this chapter isn’t about
changing your mind. The .NET Framework is stable and many developers love the functionality it
provides them for building great applications. However, you could think of Mono as another tool
to extend the range of your applications. If for no other reason, the fact that you could run your
IronPython application on Linux or the Mac OS X makes Mono a good choice for some forms of
application development. In sum, the main reason for using Mono in place of the NET Framework
is flexibility.

As previously mentioned, Mono and the .NET Framework aren’t precisely the same. The first thought
that most developers will have is that compatibility issues will be bad, and to a certain extent, they do
cause problems. However, Mono also provides functionality that you won’t find when working with
the .NET Framework. Features such as Gtk# actually make Mono a better product. In addition, with
Mono you have a lightweight Web server for ASP.NET pages, XSP, that works on every Mono plat-
form. Therefore, the differences between Mono and the .NET Framework aren’t always bad — some-
times they become downright useful.

Mono does provide direct support for IronPython, but you need to use a newer version of Mono (see
http://www.mono-project.com/Python for details). The support isn’t all that good. The section
“Running the Application from the Command Line” later in this chapter demonstrates the prob-
lem of using the Mono implementation of IronPython. Even so, you do get IronPython support that
will likely improve as Mono improves, so this is an area where you can expect Mono to grow as an
IronPython platform. In reality, the Mono community is quite excited about IronPython. You can
find tutorials for using IronPython in a Mono environment at http: //zetcode.com/tutorials/
ironpythontutorial/. If you want to see IronPython running under Mono on a Linux system, see
the screenshot and description at http: //www.ironpython.info/index.php/Mono.

Understanding Mono Limitations

Don’t get the idea that every .NET application will instantly run on Mono. For example, while Mono
includes support for Language Integrated Query (LINQ), the support isn’t perfect. The LINQ to SQL
support works fine for many applications, but not all of them. The Mono developers realize that the
support isn’t complete and they plan to work on it (see the release notes at http: //www.mono-project
.com/Release_Notes_Mono_2.6.1 for details).

There are some obvious limitations for using Mono that should come to mind immediately. Because
the purpose of Mono is to work across platforms, the P/Invoke calls in your extensions aren’t going
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to work. A P/Invoke call causes your extension to provide Windows-specific support, so using it on
Linux wouldn’t work no matter what product you tried. The previous chapters in the book have
emphasized when a particular technique is unlikely to produce useful cross-platform results.

The Mono developers want you to be able to move your applications from the
.NET Framework to Mono so they’ve provided some assistance in the form of
the Mono Migration Analyzer (MoMA). You should check any application you
want to run under Mono using this tool. The download is free from http://
mono-project.com/MoMA. There’s also a version of MoMA for openSUSE users
available on the Web site.

The current version of Mono doesn’t work with .NET Framework 4.0 applications. The applica-
tions won’t start at all — you see an error message instead. However, Mono does work fine with
older versions of the NET Framework. It’s only a matter of time before Mono supports the NET
Framework 4.0, so this is a short-term limitation that you can easily overcome by using an older
version of the NET Framework when building your application. Given that IronPython doesn’t
currently support the .NET Framework 4.0 in many respects, this particular problem isn’t much
of an issue for IronPython developers.

In a few cases, you have to look around to determine whether you’ll encounter problems using
Mono for a particular task. For example, if your ASP.NET application uses Web Parts, you can’t
use Mono (see http: //www.mono-project.com/ASP.NET). You also can’t use a precompiled
updateable Web site.

Using Mono on Windows Server 2008 Server Core

Early versions of Windows Server 2008 Server Core (Server Core for short) don’t come with any form
of the .NET Framework. Consequently, you can’t run any form of .NET application on early versions
of Server Core unless you use Mono. The lack of .NET Framework support on Server Core led some
people to come up with odd solutions to problems, such as running PowerShell (see the solution at
http://dmitrysotnikov.wordpress.com/2008/05/15/powershell-on-server-core/).

Fortunately, Microsoft decided to provide a limited version of the .NET Framework for Windows
Server 2008 Server Core Edition R2. You can read about it at http://technet .microsoft.com/
library/dd883268.aspx. However, this version of the NET Framework still has significant limita-
tions and you might actually find it better to use Mono for your .NET applications. For example,
while you can now provide limited support for ASP.NET on Server Core, you might actually find
the Mono alternative, XSP, to provide the solutions you need for your application.

Mono has generated quite a bit of interest from the Server Core crowd, especially anyone who
uses Server Core as their main server. Server Core has a number of advantages that makes it popu-
lar with small- to medium-sized companies. It uses far less memory and other resources, runs
faster, runs more reliably, and has a far smaller attack surface for those nefarious individuals who
want to ruin your day by attacking your server. You can find a complete article about running
applications on Server Core using Mono at http: //www.devsource.com/c/a/Architecture/
Mixing-Server-Core-with-NET-Applications/.
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OBTAINING AND INSTALLING MONO

It’s time to obtain and install your copy of Mono. Of course, the first step is to download the prod-
uct. You can find the various versions of Mono at http: //www.go-mono . com/mono-downloads/
download.html. This section assumes you’re installing Mono version 2.6.1 on a Windows system. If
you need to install Mono on another system, follow the instructions that the Mono Web site provides
for those versions. After you complete the download, follow these steps to perform the installation.

Double-click the mono-2.6.1-gtksharp-2.12.9-win32-1.exe file you downloaded from
the Mono Web site. You see a Welcome page.

Click Next. You see a License page.

Read the licensing information. Select I Accept the Agreement, and then click Next. You see
the Information page shown in Figure 19-1. Unlike most Information pages, this one actu-
ally contains a lot of useful information. Make sure you review the information it contains
and click on the links it provides as needed. Especially important for keeping updated on
Mono is joining the mailing list (http: //www.mono-project.com/Mailing_Lists) or
forums (http://www.go-mono.org/forums/). You can find these links at the bottom of the
Information page.
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FIGURE 19-1: Make sure you review this Information page
because it contains useful information.

Read the release information and then click Next. You see the Select Destination Location
page shown in Figure 19-2. Normally, you can accept the default installation location. Some
developers prefer a less complex path to Mono, such as simply C:\Mono, to make it easier to
access from the command line. The chapter uses the default installation location.
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FIGURE 19-2: Select an installation location for Mono.

Provide an installation location for Mono and then click Next. You see the Select Components
page shown in Figure 19-3. The components you select depend on what you plan to do with
Mono — you can always change your setup later if necessary. If your only goal is to try

Mono for your existing .NET applications and to create some simple IronPython applica-
tions, you really don’t need the Gtk# and XSP support. This chapter assumes that you per-
form a Compact Installation to obtain a minimum amount of support for working with the

IronPython sample application.
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FIGURE 19-3: Choose the Mono components that you want
to install.
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6.  Select the components you want to install and then click Next. You see the Select Start Menu
Folder page. This is where you choose a name for the folder that holds the Mono components.
The default name normally works fine.

7. Type a name for the Start menu folder (or simply accept the default) and then click Next. You
see the Ready to Install page. This page provides a summary of the options that you’ve selected.

8. Review the installation options and then click Install. You see the Installing page while the
installer installs Mono on your machine. After a few minutes, you see a completion dialog box.

9. Click Finish. You’re ready to begin using Mono.

CREATING AN IRONPYTHON APPLICATION WITH MONO

It’s time to begin working with Mono and IronPython to create an application. Of course, you’ll
want to know a bit more about how Mono works before you just plunge into the project, so the first
step is to look at Mono from a command line perspective. The first section that follows shows how
to create an IPY environment variable and use it to open the IronPython console using Mono when-
ever you need it. The sections that follow show how to create a project, build a simple IronPython
application, and then test the application in a number of ways.

Working at the Command Line

Mono works differently than the .NET Framework. When you want to use the NET Framework to
execute an application, you simply double-click the application and it starts. The same doesn’t hold
true for Mono. If you want to execute an application using Mono, you must open the Mono command
prompt and start it by specifically specifying Mono. Unfortunately, this limitation has an unusual
effect on working with IronPython because you can no longer access TPY.EXE using the Path environ-
ment variable. Instead, you must create a special TPy environment variable using the following steps.

1. Double-click the System applet in the Control Panel and choose the Advanced tab. You see
the System Properties dialog box.

2. Click Environment Variables. You see the Environment Variables dialog box.

3. Click New in the System Variables section of the Environment Variables dialog box if you want
to use IronPython from any account on the machine or the User Variables section if you want to
use IronPython only from your personal account. You see a New System Variable or New User
Variable dialog box. Except for the title, both dialog boxes are the same.

4. Type IPY in the Variable Name field.

5. Type C:\Program Files\IronPython 2.6\ or the location of your IronPython installation in
the Variable Value field.

6. Click OK three times to add the new environment variable, close the Environment Variables
dialog box, and close the System Properties dialog box. You’re ready to begin working with
IronPython.
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At this point, you’re ready to begin working with Mono. Choose Start = Programs = Mono 2.6.1
for Windows & Mono-2.6.1 Command Prompt to display a Mono command prompt. When you
see the Mono command prompt, type Mono "%IPY%IPY.EXE" and press Enter. You’ll see the usual
IronPython console.

The first thing you should notice is that the .NET Framework version reporting by the IronPython
console is slightly different from the one you normally see. There isn’t any problem with this differ-
ence. In fact, it’s the only difference you’re going to notice as you work with the IronPython console.
Let’s give it a try so you can see for yourself. Type the following code and you’ll see the standard
responses shown in Figure 19-4.

import sys

for ThisPath in sys.path:
print ThisPath

21 Mono-2.6.1 Command Prompt - Mono "C:\Program Files\IronPython 2.6\PY.EXE"

»Documents and SettingssJohn>*Mono "xIPY¥<IPY_ERE"
IronPython 2.6 <2_6.18%928.8> on .MET 2_.8.58727_1433
ype "help', “copyright', "credits" or "licensze' for more information.

N print ThisPath
:»JDocuments and Settingsz“John
»Python2e~Lihb
»Program Files“IronPython 2._6%Lih
»Program Files“IronPython 2 _6~DLL=
sProgram Files“IronPython 2.6
);;Prngram Files“IronPython 2.6~1libNsite—packages

FIGURE 19-4: Running IronPython under Mono doesn’t really look any different.

If you compare the results you see when running IronPython under the .NET Framework with the
results you see when running IronPython under Mono, you won’t notice any differences. In fact, you
can try out the applications in this book, and you won’t see any differences at all unless you need

to work with an extension or other outside code source (and you might not even see any differences
then). Working with Mono simply means you have access to more platforms when working with
IronPython, not that you have more limitations.

Defining the Project

The project you create for working with Mono is going to be just a little different from the one you
create when working strictly with the NET Framework. You’ll still start up IronPython using the
Visual Studio IDE, but there’s an extra step now: you must start Mono first. The following steps
describe how to create the project for this chapter.

1.  Choose File = Open = Project/Solution. You see the Open Project dialog box shown in
Figure 19-5.
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FIGURE 19-5: Use Mono as the starting point for your project.

2. Highlight Mono.EXE in the \Program Files\Mono-2.6.1\bin folder of your machine (unless
you used a different installation folder) and click Open. Visual Studio creates a solution based

on Mono.

3. Right-click the Mono entry in Solution Explorer and choose Properties from the context
menu. You see the General tab of the Properties window shown in Figure 19-6.
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FIGURE 19-6: Set the Mono configuration for your project.
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4, Type "C:\Program Files\IronPython 2.6\IPY.EXE" -D TestMono.py in the Arguments
field (change the folder location to match your IronPython installation).

5. Click the ellipses in the Working Directory field to display the Browse for Folder dialog box.
Locate the folder that contains the project you’re working on and click OK. The project
folder appears in the Working Directory field of the Properties window.

6. Choose File & Save All. You see a Save File As dialog box.
7.  Type the solution name in the Object Name dialog box and click Save.

8. Right-click the solution entry in Solution Explorer and choose Add => New Item. You see the
Add New Item dialog box.

9. Highlight the Text File template. Type TestMono.py in the Name field and click Add. Visual
Studio adds the Python file to your project and automatically opens it for you.

Creating the Code

It’s time to add some code to the IronPython file. This example provides a listing of the modules
that IronPython is using. If you compare this list to the one that IronPython provides when you
run the application using the .NET Framework, you’ll see the modules in a different order, but
otherwise the output is the same. Listing 19-1 shows the code used for this example.

‘) LISTING 19-1: Creating a simple Mono test program

Available for # Obtain access to the sys module.

download on .
Wrox.com 1mport sys

# Output a list of modules.
print 'IronPython Module Listing\n'
for ThisMod in sys.modules:
print ThisMod, sys.modules[ThisMod]

# Pause after the debug session.
raw_input ('\nPress any key to continue...')

This example demonstrates a simple for loop to iterate through the list of modules found in the sys
.modules dictionary. In this case, the code prints out two items. First, it prints out the module name.
Second, it prints out the module information, which normally includes the module location. As always,
the code ends with a pause, raw_input (), so that you can see the output before the window closes.

Running the Application from the IDE

Running the application is the first place you see some potential problems with using Mono. If you
click Start Debugging, you see the No Debugging Information dialog box shown in Figure 19-7. If
you click Yes, the program will run, but you won’t get any debugging support. This is one of the
problems with using Mono exclusively. You’ll probably want to use the normal .NET Framework
setup to debug your application first, and then move on to the Mono configuration described in this
chapter to test the application under Mono.
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FIGURE 19-7: Mono doesn’t provide any debugging support that
Visual Studio understands.

@ If you really do need Mono debugging, then you should consider adding Mono
support to Visual Studio or using one of the alternative Mono IDEs. The “An
Overview of the Mono Family” section of this chapter provides additional
details about these alternatives.

To start the application successfully, choose Debug = Start Without Debugging or press Ctrl+F5.
The program will run normally and you’ll see the usual message at the end. Pressing Enter displays
a second pause as shown in Figure 19-8. It seems that Mono provides its own pause so that you can
see the results of executing the program, which is a nice touch for those times when you forget to
add a pause of your own.

e CAWINDOWS\system32\cmd.exe

IvonPython Module Listing

s.path <{module *'ntpath’ from ‘C:xPython26xLibsntpath_py'>
wiltin__ <module "__builtin__* <(built—inl>>
ite <module ‘szite’ from 'GC:sPython26-Libssite_py'>
‘copy_reyg’ C(huilt-inld>

‘stat’ from ‘C:nPythonZ2ésLibsstat._.py’ >
fabe’ from *“C:sPythonZésLib“abc.py’ >
‘og’ from 'C:sPythonZ26~Lib“~oz_py'>
ferrno’ Chuilt-ind>>
‘UgerDict’ from ‘C:xPython26-LibsUserDict.py’ >
arnings <{module ‘warnings’' from ‘C:~Python2&6-Libswarnings._.py’ >
abcoll <module *'_abcoll’ from "C:“PythonZ6>Lib“_abcoll.py'>
warnings {module ’_warnings® <(built—in>>
i 'genericpath’ from *'C:\Python26sLibvgenericpath.py’>
Chuilt—in>>
'__main__' from ‘TestMono.py'>
‘nt’ Chuilt—ind>>
ypes <module ‘types’ from ‘Cos\PythonZ6sLib“types . py’ >
tpath <{module ’‘ntpath’ from *C:sPythonZ6sLibsntpath._ py’ >
linecache <{module ’linecache’ from *GC:“PythonZ6~Lib~linecache._py’>

resz any key to continue...
resz any key to continue . _ .

FIGURE 19-8: IronPython displays the list of modules found in the current setup.
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Running the Application from the Command Line

Interestingly enough, Mono does come with direct support for IronPython, but Mono supports
IronPython 1.1, and the IronPython console supplied with Mono seems to do odd things. Open a
Mono command prompt, type IPY, and press Enter. When you see the IronPython prompt, you’ll
see that it differs considerably from the one used throughout the book. Now try typing 1+1 and
pressing Enter. You’ll probably see results like those in Figure 19-9.

21 Mono-2.6.1 Command Prompt !EE

@255 - Source CodesChapterl?>ipy
raceback (most recent call last):
yntaxError: unexpected token f (C:\Python26“Lib\site.py. line 158>
IronPython 1.1 <1.1> on .MET 2.8.5872%7.1433

upyright {c? Microsoft Corporation. All rights reserved.

P2y 1170+ E11

raceback {(most recent call last>:

yntaxError: unexpected token bad character * ' ({stdinX, line 12>

>3
»»» “@“CTerminate bhatch job <Y¥Y/N>7 y
%8255 — Source Code~Chapterl?>

=

FIGURE 19-9: The IronPython console provided with Mono leaves a lot to be desired.

Of course, the question isn’t about the IronPython console, but whether it can run the example appli-
cation. Press Ctrl+C to break out of the mess you’re seeing onscreen. Type Y and press Enter when
you’re asked whether you want to stop the batch file. Then type IPY TestMono.py and press Enter.
You’ll see that the application does indeed work, as shown in Figure 19-10. The number of modules is
far smaller than the list shown in Figure 19-8, but it’s correct for the version of IronPython provided
with Mono.

21 Mono-2.6.1 Command Prompt !EE

@255 - Source CodesChapterd?>IPY TestMono.py

raceback <{most recent call last>:

yntaxError: unexpected token f <(C:“\Python26~Libssite.py. line 158>
IronPython Module Listing

ys {module *sys’ Chuilt—-ind>
uiltin__ <{module *_ _builtin__* <(built—in>>
ain__ <module '__main___"' from 'TestMono.py’ >
ress any key to continue...

%8255 — Source Code~Chapterl?>

=

FIGURE 19-10: You can run the test application using the Mono version of IronPython.

The picture isn’t completely gloomy. Developers are constantly trying new solutions for working with
IronPython. You can find a potential fix for the problems described in this section of the chapter at
http://ironpython-urls.blogspot.com/2009/06/mono-can-now-compile-ironpython-20
.html. The solution comes with the caveat that it might not work for you.
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INTERACTING WITH OTHER .NET LANGUAGES UNDER MONO

Mono originally focused its attention on C# development, but later added support for Visual Basic
.NET as well. At this point, you can run any Visual Studio 2008—created application written under
C# or Visual Basic.NET using Mono within the limitations described in the section “Understanding
Mono Limitations” earlier in this chapter. Even DLR code appears to run fine in Mono within the
current limits of the product, which aren’t many.

The question for this book is whether Mono will work with your IronPython application and its
extensions written in C# or Visual Basic.NET. The extensions found in Chapters 16 and 17 are a
good test case for using Mono in a multi-language scenario. During testing, the examples worked
fine (except the P/Invoke example in Chapter 16) using Mono on a number of Windows platforms.
Of course, you’ll need to test them on your machine to see if they’ll work in your environment. As
with anything new and growing, Mono configurations don’t always work on every system.

Unfortunately, trying to get the Chapter 16 and 17 examples to work on an openSUSE setup didn’t
prove quite as simple. The IronPython part worked fine, but trying to get the extensions to load and
work properly didn’t. The amount of documentation available to help with these sorts of problems

is currently limited, so troubleshooting becomes a nightmarish experiment in trying things one at a
time and finding that many of them don’t work. If someone does get the examples in Chapters 16 and
17 to work on Linux, I’d be really interested in knowing. Please contact me at JMueller@mwt .net.
The point is that you’ll probably find situations where your multi-language application won’t work on
other platforms as you originally intended.

USING IRONPYTHON CONSTRUCTIVELY

This chapter has helped you understand Mono as it applies to IronPython. By now you’re probably
thinking about all the possibilities of running your IronPython applications on a Macintosh, Linux
system, or even under Windows Server 2008 Server Core edition (which provides limited .NET
Framework support). Using Mono isn’t a perfect solution for applications that run on multiple plat-
forms, but it comes very close. An IronPython developer should find very little to dislike when it
comes to Mono.

Before you go any further, it’s time to have a bit of fun. Start trying your IronPython applications
with Mono. If you do find one or two that doesn’t run, try to figure out why. In general, you’ll find
the limitations imposed by Mono are few, so it’s often a matter of tweaking something a bit here or
a bit there to get it to run. The thing is, by trying your applications under Mono, you can discover
which ones can run on all of the platforms that Mono supports right now. You don’t even have to
do anything special to make it work.

If you get serious about using Mono for all of your IronPython applications, you probably won’t

get quite enough information from this chapter to do everything. Make sure you take time to look
through the Mono sites presented in this chapter. It’s also important that you obtain a Mono-specific
book and start working through it. Now that your appetite for things Mono has been whetted, take
some time to get the full Mono experience.
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Congratulations! You’ve finished the book. Of course, you’ll want to check out the two appendices

as you have time. Appendix A tells you about the differences between IronPython and CPython.

This information is invaluable when you try to use applications created by CPython developers. In
most cases, these applications will work fine. In a few cases, you can tweak the application to work
with IronPython. You’ll definitely run into a few instances where IronPython simply won’t run the
CPython application. Appendix B provides you with a list of CPython extensions that will work with
IronPython. Using these extensions can save you considerable time and effort. Please be sure to contact
me if you have any questions or comments about this book at JMuelleremwt .net.
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IronPython Differences
with CPython

WHAT'’S IN THIS APPENDIX?

Considering standard types, functions, and behaviors
Defining which CPython libraries are missing

Defining which extension modules are changed or missing
Working with custom CPython extensions

Using the interpreter and environment

Y Y Y VY VY Y

Using garbage collection

IronPython has a lot of functionality, but throughout the book you’ve probably noticed

that it isn’t precisely like CPython. In fact, there are more than a few differences between
IronPython and CPython. Some of these differences occur because of the way IronPython is
written. (IronPython is a managed application, CPython is written in C.) However, some of
the differences result from Microsoft’s interpretation of the specification or its decision not to
follow the specification in order to make IronPython interact with the other .NET languages
with greater ease. Whatever the differences, you need to know about them in order to avoid
potential problems when working through your applications.

IMPLEMENTING STANDARD TYPES,
FUNCTIONS, AND BEHAVIORS

Whenever you have two different teams working on a software product, some differences will
occur in implementation and behavior. The IronPython team is currently working on these
differences, but you can probably expect some of them to remain long-term. For example, you
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might see different error messages when working in IronPython than when you work with CPython.
The error number is the same, but the message is different. Other than making it harder to search
for information about the error online, the difference in wording really doesn’t cause a show-stopper
problem. Both IronPython and CPython carry on as before. However, the differences can prove con-
fusing to developers who are used to looking at the error message rather than the error number, so
it’s important that both products begin to display the same error messages.

@ It would be easy to beat up on one party or another when it comes to language
implementations. The problem is that the Python language specification found
athttp://www.python.org/doc/current/reference/isn?ahuaysasckar

as it could be about certain language characteristics. The lack of clarity has
translated into different implementations of some features. Of course, now that
these problems are clear, the specification should get an update to clarify them.
Unfortunately, past experience shows that no matter how well the specification is
written, there will always be some wiggle room for different implementations so
you need to learn to work around them when building your application.

You’ll find other cases where IronPython and CPython behave differently. For example, when dis-
playing a traceback after an error, [ronPython provides a caret (*) to show the origin of the error.
CPython doesn’t provide the functionality.

There are a few cases where IronPython and CPython react differently to code. The following list
contains the most common issues that you’ll encounter. (Because the IronPython developers are con-
stantly fixing issues and developers are finding new ones, you’ll also want to review the issue list at
http://ironpython.codeplex.com/WorkItem/List. aspx.)

> IronPython doesn’t support use of __reduce_ () or __reduce_ex__ () on the None object.
The problem is that IronPython doesn’t think it has an instance in which to use either method.

> IronPython supports the use of _slots_ on a tuple, whereas CPython raises an error if you
try to use _slots_. For example, the following code runs fine in IronPython.
class foo(tuple):

_slots_ = 'abc'

> Sometimes IronPython fails to show all the members of a type that has a metaclass. The
most common missed members are __delattr__ (), __getattribute_ (), __hash__(),
__setattr__(),and __str__ (). You can still call the members.

> If you attempt to get a method from a class that hasn’t been instantiated in IronPython, you
get an unbound method, while CPython returns a function.

> Some IronPython modules have a __dict__ () attribute defined that displays a list of the
module content. CPython modules don’t have this feature.

>  The sys.version value is different between IronPython and CPython.
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»  The maximum recursion limit is unlimited in IronPython by default. You can call
sys.setrecursionlimit () to set an appropriate value. As an alternative to coding the
recursion change, you can use the -x:MaxRecursion 1000 command line switch to give
IronPython behavior similar to that of CPython.

> TIronPython tends to be more lenient about the use of keyword arguments in many cases. For
example, IronPython will accept [1.append.__call__(item='abc') as usable code, but
CPython will raise an error. In fact, IronPython is less restrictive in a number of ways. The
following code raises an error in CPython but works fine in IronPython.

x =
x.center (1, fillchar='*")

> The address returned by the socket .socket () method differs between IronPython and
CPython. Given an address of 0.0.0.0, IronPython returns 0.0.0.0 and CPython returns 0.

There are many other differences between IronPython and CPython that you can read about at
http://ironpython.codeplex.com/wikipage?title=Differences. Make sure you check the dif-
ferences for each IronPython version because the Web site doesn’t relist differences. In addition, some
of the difference entries aren’t complete. The version 2.0.x page at http://ironpython.codeplex
.com/wikipage?title=IPy2.0.xCPyDifferences&referringTitle=Differences is an example.

MISSING CPYTHON LIBRARIES

IronPython isn’t a full implementation of CPython. Yes, it has most of the pieces, but some pieces are
missing. A few of these pieces are written in C. IronPython relies heavily on pure Python modules,
so the C modules don’t appear in IronPython unless someone has written an alternative for them.

In some cases, the IronPython team simply hasn’t written the required module yet, but will in the
future. Table A-1 provides a list of the missing CPython libraries and what they do for you.

The IronPython team is constantly adding new functionality to IronPython.
This section lists the missing CPython libraries at the time of this writing (using
IronPython version 2.6.10920.0), but the IronPython team will add at least
some of these modules in the future.

TABLE A-1: Missing CPython Libraries
LIBRARY NAME PURPOSE

ast.py This module provides Abstract Syntax Tree (AST) support in CPython. The purpose
of this library is to parse the current grammar for each Python version since the
grammar can change with each new version. You can read more about this module
at http://docs.python.org/library/ast.html.

continues
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TABLE A-1 (continued)
LIBRARY NAME

cProfile.py

csv.py

dbhash.py

gzip.py

pty.py

sre.py

ssl.py

PURPOSE

Python provides a number of profilers that developers can use to determine

the runtime performance of their application. The standard recommends using the
cProfile profiler because it has low overhead and is suitable for long running
programs. You can find out more about the Python profilers at http: //docs
.python.org/library/profile.html.

One of the most common methods for storing database and spreadsheet informa-
tion in text format is Comma Separated Value (CSV). This module provides Python
support for CSV files. Because there’s no CSV standard, this module provides gen-
eralized CSV support that will work on a range of file formats. You can read more
about this module at http://docs.python.org/library/csv.html.

Originally, this module provided access to the Berkeley Software Distribution (BSD)
database library for Database Management (DBM)-style databases. In order to use
this module, the application must have access to the bsddb module. This module
has been deprecated and will probably be removed in Python 3.0. You can read
more about this module at http://docs.python.org/library/dbhash.html.

This module provides support for GNU ZIP (. gzip) files, a kind of compression
commonly found on Linux systems, but not found very often on Windows machines
(although you might see it when downloading open source files). In order to use
this module, the application must have access to the z1ib module. It's also pos-
sible to use the bz2, zipfile, and tarfile modules to compress and decom-
press files. You can read more about this module at http: //docs.python.org/
library/gzip.html.

You can use the Pseudo-Terminal (PTY) utilities to start another process, and then
read and write from its controlling terminal. This module currently works reliably
only on Linux systems, even if you use a CPython implementation on Windows, so
it isn’t surprising that IronPython doesn’t implement this module yet. You can read
more about this module at http://docs.python.org/library/pty.html.

The Support for Regular Expressions (SRE) module provides support for Regular
Expressions under Python. The level of support is similar to that found in the Practical
Extraction and Report Language (PERL). You can read more about this module at
http://docs.python.org/library/re.html and http://pydoc.org/2.3.3/
sre.html.

Web applications of all types require security, especially with the rampant abuses
on the Internet today. The Secure Sockets Layer (SSL) module provides support for
SSL security within your Web (and other network) applications. In order to use this
module, you must have OpenSSL (http: //www.openssl.org/) installed on your
machine because the module makes low-level calls to this software. You can find
out more about this module at http://docs.python.org/library/ssl.html.
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LIBRARY NAME

stringprep.py

subprocess.py
and
subprocess
.pyc

symtable.py

tty.py

webbrowser
.py and
webbrowser
.pyc

PURPOSE

Provides methods for preparing Unicode strings for Internet use according to the
requirements of RFC 3454 (http://www. fags.org/rfcs/rfc3454.html). You
can find out more about this module at http://docs.python.org/library/
stringprep.html.

Allows a Python application to spawn subprocesses and then interact with
them through their input, output, and error pipes. The host application also
receives the subprocess’s return code. This module replaces several older
modules including os . system, os.spawn*, os.popen*, popen?2 . *, and
commands . *. You can read more about this module at http://docs.python
.org/library/subprocess.html.

The ast module generates symbol tables right before Python generates byte
codes. This module provides access to the symbol tables so that you can examine
them in detail. You can read more about this module at http: //docs.python
.org/library/symtable.html.

This module provides terminal mode support. In order to use this module, the appli-
cation must have access to the termios module. This module currently works reli-
ably only on Linux systems, even if you use a CPython implementation on Windows,
so it isn’t surprising that IronPython doesn’t implement this module yet. You can read
more about this module at http: //docs.python.org/library/tty.html.

This module provides Web browser controller support for applications. In most
cases, all you need to do is perform a little configuration and then open the file for
viewing. The behavior of this module varies on different platforms so you need to
exercise some care when using it. This module doesn’t directly support Internet
Explorer, but does support the other major browsers. It does indirectly support
Internet Explorer through the WwindowsDefault option. You can read more about
this module at http://docs.python.org/library/webbrowser.html.

CPython includes a number of compiled (.pyc) modules that don’t appear in IronPython. Even
though these are technically missing modules, the fact that you have a source code original makes
it possible to access the functionality these modules provide. Table A-2 provides a list of the missing
compiled modules.

TABLE A-2: Missing Compiled Modules

_ future__.pyc _abcoll.pyc abc.pyc BaseHTTPServer.pyc
bdb.pyc bisect.pyc code.pyc codecs.pyc
codeop.pyc collections.pyc ConfigParser.pyc copy.pyc

continues
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TABLE A-2 (continued)

copy_reg.pyc
genericpath.pyc
keyword.pyc
ntpath.pyc
pydoc.pyc
repr.pyc
socket.pyc
sre_parse.pyc
tabnanny.pyc
tokenize.pyc

warnings.pyc

dis.pyc
getopt.pyc
linecache.pyc
opcode.pyc
Queue.pyc
rfc822.pyc
SocketServer.pyc
stat.pyc
tempfile.pyc

traceback.pyc

fnmatch.pyc
heapq.pyc
locale.pyc
0s.pyc
random.pyc
shlex.pyc
sre_compile.pyc
string.pyc
threading.pyc

types.pyc

MISSING OR CHANGED EXTENSION MODULES

functools.pyc
inspect.pyc
mimetools.pyc
pkgutil.pyc

re.pyc

site.pyc
sre_constants.pyc
struct.pyc
token.pyc

UserDict.pyc

Chapters 16 and 17 demonstrated the benefits of extension modules. With the proper extension
modules, you can perform amazing feats with IronPython. Unfortunately, some CPython extension
modules don’t work with IronPython for various reasons (some of which have to do with the fact that
the extensions are written in C). In other cases, [ronPython does provide an alternative extension that
doesn’t work quite the same as the original CPython extension. Table A-3 provides a list of missing
and changed extension modules. See Table A-1 for a description of the associated libraries.

@ Early versions of IronPython were missing a lot of extension modules, but

support for extension modules has improved greatly with recent releases. This
section lists the missing CPython extension modules at the time of this writing,
but the IronPython team will add at least some of these modules in the future.

TABLE A-3: Missing and Changed Extension Modules

MODULE NAME

_bisect

MISSING OR CHANGED?

Missing

NOTES

Maintains lists in sorted order. You can read
more about this module at http://pydoc
.org/2.5.1/_bisect.html and http://docs
.python.org/library/bisect.html.
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MODULE NAME

_Csv

_heapq

_hotshot

_multibytecodec

_subprocess

symtable

_testcapi

_winreg

audioop

binascii

MISSING OR CHANGED?

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Changed

NOTES

Provides support for the . csv file format. You can
read more about this module at http: //pydoc
.org/2.5.1/_csv.html and http://docs
.python.org/library/csv.html.

Provides support for the heap queue algorithm.
You can read more about this module at http://
pydoc.org/2.5.1/_heapg.html and http://
docs.python.org/library/heapg.html.

Provides high performance logging profiler support.
You can read more about this module at http://
pydoc.org/2.5.1/_hotshot.html and http://
docs.python.org/library/hotshot.html.

Implements the multi-byte encoder and decoder.
You can read more about this module at http://
pydoc.org/2.5.1/_multibytecodec.html.

Allows subprocess management. You can read
more about this module at http: //docs.python
.org/library/subprocess.html.

Returns symbol and scope dictionaries used by
the compiler. You can read more about this mod-
ule at http://pydoc.org/2.5.1/_symtable
.html and http://docs.python.org/
library/symtable.html.

Incorporates Python testing functionality. You can
read more about this module at http: //pydoc
.org/2.5.1/_testcapi.html.

Allows Windows registry access. You can read more
about this module at http: //docs.python.org/
library/_winreg.html.

Manipulates raw audio data. You can read more
about this module at http: //docs.python.org/
library/audioop.html and http://pydoc
.org/2.5.1/audioop.html.

Performs conversions between binary data and
ASCIl. Some methods don’t work as anticipated or
produce different error information. You can read
more about this module at http: //pydoc
.org/2.5.1/binascii.html.

continues
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TABLE A-3 (continued)
MODULE NAME

codecsis02022

codecsjp, codecskr,
and codecstw

doctest

imageop

md5

mmap

msvcrt

parser

MISSING OR CHANGED?

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

NOTES

Provides ISO 2022 codec (http://
en.wikipedia.org/wiki/ISO/IEC_2022)
support. You can read more about this module
at http://docs.python.org/library/
codecs.html.

Provides various types of codec support. You can
read more about these modules at http://docs
.python.org/library/codecs.html.

Creates a framework for executing examples found
in document strings. You can read more about this
module at http: //pydoc.org/2.5.1/doctest
.html and http://docs.python.org/library/
doctest.html.

Manipulates raw image data. You can read more
about this module at http://pydoc.org/2.5.1/
imageop.html and http://docs.python.org/
library/imageop.html.

Implements the Message Digest 5 (MD5) hash
algorithm used for security purposes. This extension
module is deprecated, and you should use
hashlib instead. You can read more about this
module at http: //pydoc.org/2.5.1/md5.html
and http://docs.python.org/library/
md5.html.

Provides memory mapped file support. You can
read more about this module at http: //pydoc
.org/2.5.1/mmap.html and http://docs
.python.org/library/mmap.html.

Allows direct access to a number of useful
Microsoft Visual C++ runtime functions including
those that affect file operations and console access.
You can read more about this module at http://
docs.python.org/library/msvcrt.html.

Provides access to Python’s internal parser for
parse trees. You can read more about this module
at http://pydoc.org/2.5.1/parser.html
and http://docs.python.org/library/
parser.html.

www.it-ebooks.info


http://www.it-ebooks.info/

Missing or Changed Extension Modules | 429

MODULE NAME

pickle

regex

rgbimg

select

sha

signal

socket

MISSING OR CHANGED?

Changed

Missing

Missing

Missing

Missing

Missing

Changed

NOTES

Provides access to the Python method for serial-
izing and de-serializing its object structure. The
IronPython version doesn’t support fast mode.
You can read more about this module at http://
pydoc.org/2.5.1/parser.html and http://
docs.python.org/library/pickle.html.

Performs Regular Expression manipulation within
Python. You can read more about this module at
http://docs.python.org/library/re.html.

Defines a method for reading and writing Silicon
Graphics, Incorporated (SGI) Red-Green-Blue (RGB)
graphics files. You can read more about this module
athttp://pydoc.org/2.5.1/rgbimg.html

and http://www.python.org/doc/2.4/1ib/
module-rgbimg.html.

Waits for I/O operations of various types to com-
plete. This module only works for sockets on
Windows systems. It works for a range of other
file types, including pipes, on other platforms.
You can read more about this module at http://
pydoc.org/2.5.1/select.html and http://
docs.python.org/library/select.html.

Implements the Secure Hash Algorithm 1 (SHA-1)
hash algorithm used for security purposes. You
can read more about this module at http://
pydoc.org/2.5.1/sha.html and http://
docs.python.org/library/sha.html.

Defines handlers for asynchronous events. The
.NET Framework doesn’t support signals. You
can read more about this module at http://
pydoc.org/2.5.1/signal.html and http://
docs.python.org/library/signal.html.

Provides low-level support for the BSD socket
interface used for network communications. Some
methods don’t work as anticipated or produce dif-
ferent error information. You can read more about
this module at http: //pydoc.org/2.5.1/
socket.html and http://docs.python.org/
library/socket.html.

continues
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TABLE A-3 (continued)
MODULE NAME MISSING OR CHANGED? NOTES

strop Missing Provides support for common string operations. This
module is optimized for speed. You can read more
about this module at http: //pydoc.org/2.5.1/
strop.html.

xxsubtype Missing Presents an example of how to subtype built-in
C types. You can read more about this module at
http://pydoc.org/2.5.1/xxsubtype.html.

zipimport Missing Defines a method for importing modules from
ZIP files. You can read more about this module at
http://pydoc.org/2.5.1/zipimport.html
and http://docs.python.org/library/
zipimport.html.

USING CUSTOM CPYTHON EXTENSIONS

Getting your CPython extension to work with IronPython could prove difficult. In fact, you can’t
ever make compiled extensions, those with the .pyc file extension, work with IronPython because
it simply doesn’t provide the required support. If your custom extension is written in pure Python
and doesn’t rely on any of the missing modules found in Table A-2, then it may very well work
with IronPython.

@ You don’t need to slog through the process of creating a solution for a custom
CPython extension alone. The Google group at http: //groups.google.com/
group/c-extensions-for-ironpython can provide assistance with your cus-
tom CPython extension needs. In addition, some companies such as Resolver
Systems are looking for ways to make using CPython extensions a lot easier (see
the press release at http: //www.resolversystems. com/news/?p=17).

It’s important to consider, however, that direct access limitations need not mean a complete lack of
access. For example, you could always write an extension wrapper using C# or Visual Basic. NET
using the technique found in the “Using C# for Win32 Support” section of Chapter 16. Using P/
Invoke makes it possible to access code that IronPython couldn’t ordinarily access. For this solution
to work, however, you must have a detailed knowledge of how the CPython extension works.

In some cases, you might find a third-party alternative for the CPython extension you want to use.
This solution is becoming more common every day as other developers find that they require access
to a particular CPython module that IronPython doesn’t support.
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INTERACTING WITH THE INTERPRETER AND ENVIRONMENT

The IronPython setup focuses more on .NET usage, rather than strict Python uses in some
respects. For example, IronPython doesn’t provide access to the Standard Library by default.
Chapter 6 explains techniques you can use to access the Standard Library and why this access is
important in some situations.

IronPython and CPython also behave differently in some situations. In some cases, this behavior is
by design or a necessity given the differing goals of the design teams. In other cases, the IronPython
team plans to fix the error or has asked the Python community about the issue and the Python com-
munity has found it acceptable. In fact, some of the following behavior issues might be fixed with
the next release of IronPython.

>  The actual error output might not be changed in response to a change to sys.stderror.
> TIronPython and CPython use different forms of command line editing support.

> IronPython and CPython use differing command line options, which means that batch files
created for one won’t necessarily work for the other.

> Some sys module hooks may not work at all or may work differently than those in CPython.
For example, IronPython doesn’t implement the sys.getrefcount () method.

> It’s possible to access __dict__ (), __module__ () class__ (),and __init__ () at the

global level, where CPython doesn’t allow global access.

9 —

USING GARBAGE COLLECTION

CPython relies on an older method of keeping track of objects, reference counting, which is similar to
the technique used in older Component Object Model (COM) applications. IronPython uses a newer
garbage collector. Relying on a garbage collector is actually an advantage for the IronPython developer.
The Python community as a whole has decided that using a garbage collector is acceptable. However,
using a garbage collector has the following implications for the IronPython developer.

> No need to worry about circular references because the garbage collector ensures that such
instances are properly collected.

> There’s no guarantee as to when finalization occurs or system resources are freed. This has
implications for people who constantly create and then free resources. The system could very
well slow down when garbage collection occurs at inconvenient times.

> Invoking the __del_ () method doesn’t immediately delete the affected resource. The dele-
tion occurs during the next garbage collection cycle.

> (Calling sys.getrefcount () returns an AttributeError because the sys module doesn’t
implement this feature.

> CPython reuses tuple objects in some cases, but this behavior doesn’t occur in IronPython.
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CPython Extensions
for IronPython

WHAT'’S IN THIS APPENDIX?

>  Finding extensions that work
> Fixing extension problems

> Finding third-party solutions to fix problems

In many cases, there’s code that’s already written for CPython that also works for IronPython.
You’ve already experienced using CPython code in Chapter 6 when working with the Standard
Library. The material in Chapter 6 also applies to third-party extensions. Some of these exten-
sions will work just fine, especially if they’re written in pure Python and there aren’t any odd
IronPython behaviors to consider (see Appendix A for details).

The sticky part comes when you try to work with CPython extensions that rely more heavily on
the C basis for CPython. In this situation, you need to create your own tool to make the extension
work, rely on a third-party tool to perform the heavy lifting, or simply emulate the behavior of
the CPython extension using .NET code. All of these solutions have problems.

The purpose of this appendix is to provide you with some tips and techniques for making
your CPython extensions run in IronPython. However, you need to face the fact that not
every CPython extension will work as you’d like it to, and some won’t work at all.

OBTAINING THE EXTENSIONS

You can find more than a few Python extensions on the Internet. For the most part, you see
them listed simply as Python extensions — not specifically IronPython or CPython extensions.
A number of these extensions are simply .py files and probably work fine for IronPython or

www.it-ebooks.info


http://www.it-ebooks.info/

434 | APPENDIXB CPYTHON EXTENSIONS FOR IRONPYTHON

CPython without any changes. However, when you see an extension listed as providing support for
Python, it’s better to assume that the person created it specifically for CPython. IronPython exten-
sions typically state that the developer created them for IronPython.

There are a number of places where you can find extensions specifically for IronPython. However,
sometimes you have to take the source code and build the module yourself. Fortunately, Chapters 16
and 17 tell you how to perform the task. The following list provides information about various sites
to try in order to obtain extensions for IronPython tasks, such as debugging your application

or configuring a Web server.

>

Debugger: You might not be very impressed with the debugging features that IronPython
provides natively. Some people have decided to start looking at the problem and doing
something about it. You can find a start for a debugger at http://blogs.msdn.com/
jmstall/articles/Sample_Mdbg_IronPython.aspx. If you need an explanation of how
such a debugger would work, check out the article at http://devhawk.net/2009/02/27/
Writing+An+IronPython+Debugger+MDbg+101.aspx.

Web Server Gateway Interface (WSGI): There wasn’t an IronPython version of the WSGI
until Jeff Hardy (http://jdhardy.blogspot.com/) put one together. The NWSGI (.NET
Web Server Gateway Interface) provides the functionality you need to provide full WSGI
support in your IronPython application. Download this extension at http://nwsgi
.codeplex.com/Release/ProjectReleases.aspx?ReleaseId=36268.

ASP.NET Dynamic Language Support: You’ll probably want to try IronPython with ASP.NET
at some point. Fortunately, you can get the information and software you need to perform

the task at http: //www.codeplex.com/wikipage?ProjectName=aspnets&

title=Dynamic Language Support.

You may have found that Visual Studio isn’t precisely hospitable toward
IronPython. Fortunately, you can find some Visual Studio extensions that
make the life of an IronPython developer easier at http: //jdhardy.blogspot
.com/2009/11/ironpython-extensions-for-visual-studio.html.

Some CPython extensions are must haves. Here’s a list of extensions that you might want to get for
your IronPython configuration with suggestions on how to make them work.

>

numpy . py and scipy.py: The original numpy (http: //numpy.scipy.org/) and

scipy (http://scipy.org/) combination provides the resources needed for scientific numeric
computations. You can download the numpy extension and associated scipy tools from
http://scipy.org/Download. You need to use IronClad to make these extensions work.

pygames: If you ever thought you’d like to perform game development using IronPython, you
can do it using pygames, which is more like an entire platform than a single module. Learn
more about pygames at http://www.pygame.org/news.html.
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> Python for Windows: A number of extensions specifically designed for Windows developers
that are packaged together (some developers might know this package as pywin32). You can
download this package from http://sourceforge.net/projects/pywin32/. The majority
of this package will very likely run without extra help.

There are some situations where you should consider not using an extension. For example, you could
easily download the pymssql extension found at http: //pymssql . sourceforge.net/. However,

it’s probably easier to write your own extension using Visual Basic.NET using the technique shown in
Chapter 17. The resulting extension will probably run faster and provide precisely what you need with
a lot less work. For that matter, you could always decide to import the required .NET assemblies and
directly access your database from IronPython (assuming you want to pursue the task without designer
support). When in doubt, consider at least trying to obtain the results you want using the simplest and
most direct approach possible, which often means writing your own extension.

OVERCOMING POTENTIAL EXTENSION PROBLEMS

If you have a CPython extension that you really must use and there isn’t an IronPython alternative,
you have a number of solutions you can try. Of course, the first solution is to get someone else to fix
the problem (see the section “Obtaining Third-Party Solutions” later in this appendix for details).
Unfortunately, duping someone else into performing your work for you isn’t always possible, so you
might have to fix the problem yourself.

When you have the source code for the CPython extension in the form of a .py file, you can some-
times fix the issue directly. Try importing the extension and then working with it. Often, the error
information you receive from the interpreter is enough to help you locate and fix the problem. Some
CPython extensions will work fine once you overcome the compatibility issues between IronPython
and CPython.

@ Omne company that has a lot of experience fixing problem extensions is
Resolver Systems. You’ll find blogs and articles about the experiences of
their developers in a lot of places on the Internet. Most important, Resolver
Systems has created a spreadsheet application, Resolver One, which relies

on IronPython as its base language. You can learn more about Resolver
Systems at http: //www.resolversystems.com/. Another example of Python
in action is the Python Extension for Mozilla developers found at http://
pyxpcomext .mozdev.org/. You get the power of Python within Firefox,
Thunderbird, and XulRunner. In short, there are lots of examples of Python
in use on the Internet.

The issue that will give you the most trouble is that some CPython extensions rely on C code. These
extensions contain a combination of Python code and DLLs written in C because using C provides
certain advantages (much as C# and Visual Basic.NET provide certain advantages for the .NET
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developer). In this case, you need to access the code within the DLL, but you probably can’t do it
from IronPython. The fastest way to overcome this problem is to use a third-party solution such as
IronClad (see the section “Working with IronClad” later in this appendix).

Another technique you can use to overcome extension problems that involve C code is to work through
the issue using P/Invoke. The section “Using C# for Win32 Support” in Chapter 16 provides a quick
view of how powerful a P/Invoke extension can be. However, sometimes it’s the detective work required
to obtain the information you need to use P/Invoke that proves the most difficult to obtain. I’ve written
a series of four articles that show some of my techniques for performing this task:

> “Working with Windows Messages in .NET” (http: //www.devsource.com/c/a/
Using-VS/Working-with-Windows-Messages-in-NET/)

> “Hooking Windows Messages in .NET” (http: //www.devsource.com/c/a/Using-VS/
Hooking-Windows-Messages-in-NET/)

> “Globally Hooking Windows Messages in .NET” (http://www.devsource.com/c/a/
Using-VS/Globally-Hooking-Windows-Messages-in-NET/)

> “Special Windows Message Hooking Techniques for .NET” (http: //www.devsource
.com/c/a/Using-VS/Special-Windows-Message-Hooking-Techniques-for-NET/)

There’s a point where you do need to give up on using a particular CPython extension with IronPython.
These situations are becoming fewer as developers come up with new tools for addressing problems and
IronPython itself becomes closer to CPython in implementation. It would be overly optimistic to say
that there will ever come a time when you can run any CPython extension using IronPython.

OBTAINING THIRD-PARTY SOLUTIONS

Third-party solutions are definitely easier, in many respects, than creating your own solutions. Of
course, you have to find a third-party solution that actually performs the required task. In addition,
you can’t accept that third-party solutions come without potential problems. If you use a third-party
solution, even one that works, you always run the risk that you won’t be able to obtain help when
you need it or that the third party will choose not to update the software as needed. Even so, third-
party solutions can be very beneficial, especially when you’re on a tight time schedule. The following
sections describe some third-party solutions in general and one specifically, IronClad.

Considering Some of the Better Solutions

There are a number of quick and easy fixes for your CPython library problems. In most cases, all
you do is download the alternative you need, place it into the right IronPython folder, and you
have the support you require. The following list provides information about a number of these
third-party solutions.

> ZLib Module for IronPython: Download this solution from http: //bitbucket.org/jdhardy/
ironpythonzlib/overview/. After you download the ZIP file, simply unzip it and place the
resulting files in your \Program Files\IronPython 2.6\DLLs folder to obtain z1ib module
support. (You’ll probably have to create the DLLs subfolder because it doesn’t exist by default.)
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>  gubprocess.py: Download this solution from http://bitbucket.org/jdhardy/code/
src/. This same page has sqlserver_backend.py, which is a SQL Server backend for Trac.
Aﬁeryoudownﬂoadthesubprocess.pyiﬂe,addittothe\Program Files\IronPython 2.6\
Lib\site—packagesﬁﬂderu)obnﬁnsubprocesslnoduksuppoﬁ.

>

pyexpat.py:DOWHﬂoadthESohnknlﬁonlhttps://fepy.svn.sourceforge.net/svnroot/
fepy/trunk/1lib/. This same page has a wealth of other .py files you can use with IronPython.
AﬁfryoudOWHﬂoadpyexpat.py,copyittothe\Program Files\IronPython 2.6\Lib\xml\
parsers folder and rename the file to expat .py to obtain expat module support.

Working with IronClad

There’s a third-party tool available on the market from Resolver Systems that could make it easier
for you to work with CPython modules, IronClad (http://www.resolversystems.com/products/
ironclad/ or http://code.google.com/p/ironclad/). As the tool’s author states, it’s a work in
progress. The tool currently works only on Windows 32-bit platforms, so this isn’t a good tool to
try if you need 64-bit support for your IronPython applications. The Web site provides a download
link. After you download the file, simply unzip it into a folder on your hard drive, as suggested by
the author.

One of the changes that you’ll probably want to make to the author’s instructions is to create an
IRONPYTHONPATH environment variable like the one described in the section “Accessing the
Standard Library from IronPython” in Chapter 6. However, in this case, set the environment variable
to provide access to the full Standard Library and to IronClad as well by including c: \Python26\
DLLs;C:\Python26\Lib;C:\Python26\Lib\site-packages;C:\ironclad-v2.6.0rcl-bin as
directories. (You’ll need to change the paths to match your system configuration.) When you open
the IronPython console, you’ll be able to access all of the Standard Library and IronClad as well.
Use the following code to verify that you have the required access:

import sys

sys.path

When you execute these commands, you should see the output shown in Figure B-1. At this point,
you should be able to follow the IronClad directions for a fully functional setup that can import
many, but not all, of those CPython modules you want to use.

C:AWINDOWS\system32'cmd.exe - IPY

C:%B255 — Source Code“Chapterél>IPY

IronPython 2.6 <2_6_.189280_8> on .MET 2.8.58727_3683

Type "help'. "copyright', 'credits' or "license' for more information.

»>>>» dmport =zys

»>>» sys _path

['C:~~B255 — Source Code~“Chapterdl’, ‘C:»“Python26>~DLL=z'. ‘C:~“Python26~~Lib" .
G Python26ssLibsssite—packages’ . *C:svdronclad—u2 .6 .Brecl-bin’,. *C:s\Program

Files“~IronPython 2.6~M\Lib' . ‘C:sSProgram FilesssIronPython 2.65DLLs’,. *C:\“\Pro
graT]Files\\IrunPythun 2.6, ‘C:N\Program Files““IronPython 2.6~1lib~\site—packa

oes

ER

=

FIGURE B-1: Make sure you have the path to IronClad set correctly.
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"<, string formatting, 84
"%, string formatting, 86
'+, string formatting, 85
' -, string formatting, 85
=", string formatting, 84
+,dir (), 402-403
+=
Click, 148
event handler, 148
-=, event handler, 148
/?
AxImp, 171
TLbImp, 170
\ ", escape code, 34
-3, command line switch, 17
<> (angled brackets), calling
syntax, 204
* (asterisk), global namespace, 121
: (colon)
dictionaries, 75
if, 49
{} (curly brackets), dictionaries, 75
- (dash)
ILDasm, 174
options, 198
\\ (double backslash), 276
command line, 219
/ (slash), 276
arguments, 198
command line, 219
ILDasm, 174
[1 (square brackets), calling
syntax, 204
" (triple quotes), docstrings, 92
- (dash), ILDasm, 174

\a, escape code, 34
a, Python debugging, 257
__abs__(),118
Abstract Syntex Tree (AST), 304
CPython, 423
access, testing, 390
ActionBinder, 288, 304-305
actions
command line switch, 245
warnings, 243-248
Activator.CreateInstance(), 162
late binding, 186-189
Active Server Page Framework (.ASPX), 228
ActiveX Import utility (AxImp), 170-171
Add ()
event handlers, 154
MyList, 137
__add__(), 332,363
dir(),403
Add References, COM, 162
AddMe, 314
AddRange (), range (), 137
AddReferenceToFile(), 336
CLR, 384
Visual Basic.NET, 367
administration, 193-222
ADynamicObject, 302-303
alias, Python debugging, 257
/ALL, ILDasm, 177
always, warning action, 244

American Standard Code for Information Interchange

(ASCII), 34
__and__(), 87

APIs. See Hosting Application Programming Interfaces

App.CONFIG, 316-319
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AppDomain, Hosting APIs, 295
append (), 51, 64

del(), 64
deque, 72
pop (), 64

appendleft (), deque, 72
applications
C#, 335-336
calling syntax, 204-205
command line, 16-17, 194-196
compatibility, 224
creating, 21-22
debugging, 19, 241-267
description, 203-204
environment, 207-218
variables, 208-218
external, 218-220
command line, 218-220
debugging, 321-323
modules, 309-312
testing, 321
Mono, 412-417
P/Invoke, 355-356
testing, 397-402
Visual Basic.NET, 366-367
Visual Studio, 24-30
Windows Forms, 139-159
argc,main(), 196
args, Python debugging, 257
ArgumentException, 266
Arguments, 202
ArithmeticError, 266
ArithmeticException, 266
array.array, 59
Array.Copy (), 202
Array.CreatelInstance (), 202
ArrayFill(), 61
arrays, 55-72
data types, 58
loops, 62
multi-dimension, 65-69
single dimension, 60-65
sys.path, 60
ASCII. See American Standard Code for
Information Interchange
as_integer_ratio (), number
method, 88
ASM, ILDasm, 176
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/asmversion:Version, TLblmp, 168
ASP.NET, 223-240

CPython, 434

DLR, 224-228

Web sites, 229-239
.ASPX. See Active Server Page Framework
assemblies

clr, 129

.NET Framework, 128-130

Solution Explorer, 128

Visual Studio, 128
Assign(), 304
AST. See Abstract Syntex Tree
ast.py, CPython library, 423
AString, 61
AttributeError, 432
audioop, CPython extension

module, 427

AutoExec.NT, 210
AxImp. See ActiveX Import utility

'B', array data type, 58
lb "

array data type, 58

string formatting, 85
\b, escape code, 34
b, Python debugging, 258
Backspace (BS), 34
Basic Multilingual Plane (BMP), 34
.BAT, 229

WebDev . Server, 237
Berkeley software Distribution (BSD), 424
binaries, 10
binascii, CPython extension module, 428
binding, 19

COM, 164-166

early, 164-166

late, 166

Activator.CreateInstance(),
186-189
Marshal .GetActiveObject (),
189-190

_bisect, CPython extension module, 426
BMP. See Basic Multilingual Plane
bool, 170
Boolean objects, 89
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break — CLRDbg.EXE

break, 69-70

loops, 70

Python debugging, 258
BS. See Backspace
BSD. See Berkeley software Distribution
bsddb, Standard Library directory, 98
btnAdd_Click(), 398
btnCancel, 372
btnClear_click(), 235

Python debugging, 258
btnFireEvent_Click(), Fire Event, 157
btnQuit_click(), 398
btnStart_click(), 153
btnSubtract_Click(), 398
built-in modules, 36-39
/BYTES, ILDasm, 174
BytesWarning, 247

C,6
libraries, 224
modules, 102
P/Invoke, 436
C#, 325-357
applications, 335-336
dialog box library, 337-343
extensions, 329-333, 431
main (), 46
modules, 312-319
Mono, 418
user interface, 336-347
Visual Basic.NET, 360
Win32, 348-357
o
array data type, 58
string formatting, 85
C++,6
define, 350
libraries, 224
-c cmd, command line switch, 17
CA. See Custom Attribute
CalcObj, 314
Calcs, 332, 336
dir(),363-364
call(), 304
callbacks, 279
calling syntax, applications, 204-205

calls, event handlers, 155
capitalization. See case sensitivity
Carriage Return (CR), 34
case sensitivity, 31-33
command line switches, 26, 204
.py, 26
categories, warnings, 250-252
/CAVERBAL, ILDasm, 176
center (int width[, Char fillchar]), string
task, 80
CGI. See Common Gateway Interface
characters (), MessageHandler, 285
CheckType (), 399-400
c1, Python debugging, 258
class, 90
__class_ ,79
Class Browser, IDLE, 112
classes, 89-91
documentation, 92-93
event, 153-158
generic, 135-137
IDynamicObject, 301-302
scope, 328-329
/CLASSLIST, ILDasm, 177
clear (), deque, 72
clear, Python debugging, 258
Click(), 398
Click, +=, 148
Client Software Development Kit (CSDK), 406
CLR. See Common Language Runtime
clr, 275
application test script, 400
assemblies, 129
NET Framework, 183
NET references, 124
clr.AddReference(), 129
NET reference, 124
System.Drawing.DLL, 143
System.Windows.Forms.DLL, 143
System.Xml, 129
clr.AddReferenceByName (), .NET reference, 125
clr.AddReferenceByPartialName (), .NET
reference, 125
clr.AddReferenceToFile (), .NET reference, 124
clr.AddrReferenceToFileAnd path(),.NET
reference, 124
clr.Convert (), TypeError, 127
CLRDbg . EXE, 260-261

www.it-ebooks.info

aM


http://www.it-ebooks.info/

clr.GetCIrType — custom objects

clr.GetClrType(), 127
clr.GetPythonType (), 127
CLS. See Common Language Specification
CMD. EXE, 230
Cobra, 5
codecsiso02022, CPython extension module, 428
codecsjp, CPython extension module, 428
codecskr, CPython extension module, 428
codecstw, CPython extension module, 428
ColdFusion, 5
collections, 72-74
color, console, 119-120
ColorfulConsole, 19
COM. See Component Object Model
Comma Separated Value (CSV), 424
command line, 100, 194-207
applications, 16-17, 194-196
arguments, 41, 196-200
main(), 198
.NET, 200-203
parse, 197-198
DLR, 291
external applications, 218-220
GUIL, 19
help, 203-207
Mono, 412-413, 417
switches, 17-19
actions, 245
case sensitivity, 26, 204
documentation, 205
testing, 402-404
usage examples, 205-206
WebDev .WebServer, 236-237
commands, Python debugging, 258
Common Gateway Interface (CGI), 224
Common Language Runtime (CLR), 11
AddReferenceToFile(), 384
debugging, 242, 260-261
TestForm, 150
Visual Basic.NET, 367
Common Language Specification (CLS), 19
Common Object Request Broker Architecture
(CORBA), 161
/company : Company, TLbImp, 169
compatibility
applications, 224
late binding, 166
/compile, ResGen, 182

442

compiler, Standard Library directory, 98
complex (), 35
Component Object Model (COM), 7,
161-191, 316

Add References, 162

binding, 164-166

IDE, 162-163

Visual Studio, 162
ComponentResourceManager (), 183
condition, Python debugging, 258
conjugate (), number method, 88
console, 12-22

color, 119-120

help(), 122-123
constants, early binding, 166
ContentHandler, SAX handler, 284
continue, 70-71
COORD, 350
/copyright:Copyright, TLbImp, 169
CORBA. See Common Object Request

Broker Architecture

Counter, MyList, 53
cProfile.py, CPython library, 424
CPython, 4, 421-432

ASP.NET, 434

command line switches, 18

debugging, 434

extension modules, 426-430

extensions, 433-437

GC, 431-432

libraries, 423-426
CR. See Carriage Return
CreateDocument (), 275,282

CreateFileBasedResourceManager (), 181

CreateFooter (), 395-396
CreateHeading (), 395-396
CreateObject (), 165
CSDK. See Client Software Development Kit
CSV. See Comma Separated Value
_csv, CPython extension module, 427
csv, ILDasm, 177
csv.py, CPython library, 424
CType (), 360
Intl6, 370

curses, Standard Library

directory, 98
Custom Attribute (CA), 176
custom objects, 91-92
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‘d’ — docstring

q

array data type, 58

string formatting, 85
-D, command line switch, 17, 199
d, Python debugging, 258
Data Source Configuration Wizard, 382
data types, 33-36

arrays, 58

.NET, 126-128

warnings, 128
Data, Visual Basic.NET, 363
database

manipulation code, 381-383

modules, 379-386

Visual Basic.NET, 377-386
dbhash.py, CPython library, 424
DCOM. See Distributed COM
Debian, 407
Debug History window, 30
debug, Python debugging, 258
debugging, 17

applications, 19, 241-267

CLR, 242, 260-261

CPython, 434

DLR, 239

early binding, 166

external modules, 321-323

IDLE, 106, 112-114

Mono, 415-416

Python, 256-260

Visual Studio, 29-30, 242, 262-263
Dec (), 332

Visual Basic.NET, 363
decode ([object encodingl, str errorsl]),

string task, 80

def, 21
classes, 90
default, 18

warning action, 244
default_action, 246
defaultdict, 72
define, C++, 350
/define:A[,B], ResGen, 182

del(), 64
append (), 64
_del_ (),432

/delaysign

AxImp, 171

TLbImp, 168
delegates, 139, 154, 158
Deposit, 394
DeprecationWarning, warning message category, 250
deque, 72-74
devsource.com, 436
'Dh?g:s"', 199
diagnostic testing, 391
dialog boxes, libraries, 337-347
DialogResult, 372

__dic_ (),422
dictionaries, 74-76
dir(),37

Calcs, 363-364
exceptions, 263
global namespace, 121
modules, 172
objects, 78
testing, 402-403
Visual Basic.NET, 363
dir (MyList), 137
directories, .NET, 134-135
disable, Python debugging, 258
DisplayDocument (), 282
XML, 275
DisplayMode, 352
Dispose (), 141
DispRet, 170
Distributed COM (DCOM), 161
_div__(), 363
division, warnings, 17
.DLL, 170
[D11Import ()], 350
DLLs, 10, 310
early binding, 165-166
Interop, 167-186
testing, 392-397
DLR. See Dynamic Language Runtime

DoAdd, 314
__doc__,37-38,92
doc___(), 341-342, 371,403

Visual Basic.NET, 368
Doc.appendChild (), Root, 282
Doc.createTextNode (), 282
\Docs, DLR, 290
docstring, 92-93
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doctest — expandtabs([int tabsize]}

doctest, CPython extension module, 428
Document Type Definition (DTD), 284
documentation

classes, 92-93

command line switches, 205

DLR, 292

HTML, 93

Standard Library modules, 104
DOM, .NET Framework, 273
down, Python debugging, 258
DTD. See Document Type Definition
DTDHandler, SAX handler, 284
DyanicSite, 300
dynamic, keyword, 315-316

Dynamic Language Runtime (DLR), 8, 11-12, 287-306

ASP.NET, 224-228

command line, 291

debugging, 239

documentation, 292

Mono, 418

NET Framework, 11

Silverlight, 11

Visual Studio, 10,292
dynamic languages, 4-5

static languages, 308-309
DynamicObject, 301
DynamicSite, 288
DynObject, 303

'E', string formatting, 86
'e', string formatting, 86
-E, command line switch, 17
early binding, 164-166
Echo %MyVar%, 209
Editor Window, IDLE, 106, 110-112
elif, 51
else, 50, 69-70
for, 70
loops, 70
emulation, testing, 389
enable, Python debugging, 258

encode ([object encodingl[, str errors]ll]),

string task, 80
End of File (EOF), 258
endElement (), MessageHandler, 285
EntityResolver, SAX handler, 284
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enumerate (), 63, 71-72
enumerations, 53-54

early binding, 166

message boxes, 339-340
Environment Variables, 209-210
environment variables

.NET, 214-218

Python, 211-213
EnvironmentVariableTarget, 217
EOF. See End of File
EOF, Python debugging, 258
_ea_(),88,118
errno, 264
error, warning action, 243
error(s), 252-256

case sensitivity, 32-33

handling, 6

indentation, 31-32

sys, 252-254
ErrorHandler, SAX handler, 284
ErrorListener, external modules, 323
ErrorReported(), 323
escape codes, 34
event classes, 153-158
event handlers, 139

+=, 148

—=,148

Add(), 154

calls, 155

objTimer.Tick, 151

Remove (), 155
event logs, 221
EventArg, 400
except, 57
ExceptionDetail mode, 19
exceptions, 263-266

for, 265

external modules, 321-323

__init_ (),266

.NET, 266

Python, 263-266
str__(),266

warnings, 242
exceptions,dir (), 263
.EXE, 170
exit(),202
exit, Python debugging, 259

expandtabs ([int tabsize]), string task, 80
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ExplorerPolicy() — GetNames()

ExplorerPolicy (), 189
extend (), 64
extendleft (), deque, 72
eXtensible Markup Language (XML), 271-286
.NET, 272-276
XMLUtil.py, 277-280
eXtensible Server Pages (XSP), 407
extensions, 6
C#, 329-333, 431
CPython, 433-437
CPython modules, 426-430
requirements, 326
Visual Basic.NET, 360-367
Extensions to Language Integrated Query (LINQ), 288,
298-299
extern, 350
external applications
command line, 218-220
modules, 309-312
debugging, 321-323
testing, 321
external modules, 39-40

'F', string formatting, 86
Ve

array data type, 58

string formatting, 86
\ f, escape code, 34
FAA, [LDasm, 176
FAM, [LDasm, 176
FePy, 102
@file, ResGen, 182
filename, 264
files, .NET, 134-135
filter, 262
filters, 246,262
filterwarnings (), 242,243, 245
find(str sub,object start,object end), string

task, 80-81
find(str subl[, int startl, int end]]), string
task, 80-81

FindStr, 194
Fire Event, btnFireEvent_Click(), 157
Fire(),Msgq, 155,157
float(), 35
floats, 87-88

FOA, ILDasm, 176
Font/Tabs page, IDLE, 108
for
else, 70
exceptions, 265
XML, 275
foreach, ShowNames (), 328
for...in, 51-52
enumerations, 54
_ format_ , 37
format (*args[, *kwargs]), string task, 81
formatwarning (), 242
forms, 342-343. See also Windows Forms
testing, 345-347
/FORWARD, ILDasm, 177
frmCreateEvent, 157
frmMain, System.Windows.Forms.Form, 144
frmMain.Designer.CS, 140
fromhex (str input), number method, 88
fromMain import *, 146
FutureWarning, warning message category, 251
fw, Python debugging, 258

'G', string formatting, 86
'g', string formatting, 86
GAC. See Global Assembly Cache
garbage collector (GC), 19
CPython, 431-432
GC. See garbage collector
General page, IDLE, 108-110
generators, 279
generic classes, .NET Framework, 135-137
GetCommandLineArgs (), 202
GetConsoleDisplayMode (), 350
GetConsolelInfo (), 353-355, 356
GetConsoleMode (), 350, 355
GetConsoleWindowSize (), 353
GetCurrentDisplayMode (), 352-353
GetDynamicMemberNames (), 303
GetEnvironmentVariable(), 215
Keys, 216
GetInput (), InputBox (), 371
GetLargestConsoleWindowSize (), 350, 353
GetMemberBinder, 302
GetMetaObject (), 303
GetNames (), String, 328
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GetObject() — index(str sub][, int start[, int end]])

GetObject (), 165
getopt.getopt (), 198
GetRule(), 305
GetSetting(), 188-189
GetStdHandle (), 350, 351
GetTotal, 394
GetVariable(), 314
GIMP. See GNU Image Manipulation Program
Global Assembly Cache (GAC), 123
global namespace, 120-122
GNU Image Manipulation Program (GIMP), 406
graphical user interface (GUI), 20, 139. See also Integrated
DeveLopment Environment
command line, 195-196
Groovy, §
GUL. See graphical user interface
-g:Username, command line switch, 199
gzip.py, CPython library, 424

"H', array data type, 58
'h', array data type, 58
-h, command line switch, 17, 199
h, Python debugging, 259
HandleMsg (), ThisEvent, 157
handlers. See event handlers
Hardy, Jeff, 434
has_key (), 76
<head>, 232
/HEADERS, [LDasm, 177
_heapgq, CPython extension
module, 427
HEAPS, [ILDasm, 178
hello-webforms, 229
help, 13-14, 341-342
command line, 203-207
objects, 79
Python Manuals, 100
URLs, 108
help(), 13,79,403
console, 122-123
documentation, 92
NET, 122-123
/help
AxImp, 171
TLbImp, 170
help, Python debugging, 259
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hex (), 35, 87
number method, 88
__hex__ (),87
number method, 88
HEX, [LDasm, 177
Highlighting page, IDLE, 108-109
HKEY_CLASSES_ROOT, 186
Horizontal Tab (TAB), 34
Hosting Application Programming Interfaces (APIs), 287,
293-298
_hotshot, CPython extension module, 427
hotshot, Standard Library directory, 98
HTML
documentation, 93
ILDasm, 175
Standard Library, 100
/HTML, ILDasm, 174

"i', array data type, 58
-i, command line switch, 17
"I (capital eye), array data type, 58
IDE. See Integrated Development Environment
IDispatch, 165
IDLE. See Integrated DeveLopment Environment
IDynamicObject, 288, 300-304
if, 48-49
if...elif...else, 50-51
if...else, 49-50, 385
ignore, 18
Python debugging, 259
warning action, 243
IIS. See Internet Information Server
IL. See Intermediate Language
ILDasm. See Intermediate Language Disassembler
imag, number method, 89
imageop, CPython extension module, 428
import, 143
import site, 17
ImportWarning, 247, 251
Inc (), 332
Visual Basic.NET, 363
indentation, 31-33
index (str sub, object start,object end), string
task, 81
index (str subl[, int start([, int end]]), string
task, 81

www.it-ebooks.info


http://www.it-ebooks.info/

__init__() — Keys

__init_ (), 154
exceptions, 266
InitializeComponent (), 144
InnerXml, 282
InputBox ()
GetInput (), 371
Visual Basic.NET, 368
installation, 8-9
Standard Library, 100-102
int (), 35
Int32,235, 332
Visual Basic.NET, 363
int count(str ssub, [int start[, int
end]]), string task, 80
Intl6, CType (), 370
Integrated Development Environment (IDE), 241
COM, 162-163
Mono, 415-416
Integrated DeveLopment Environment (IDLE), 100,
105-114, 310
Class Browser, 112
debugging, 106, 112-114
Editor Window, 106, 110-112
Font/Tabs page, 108
General page, 108-110
Highlighting page, 108-109
Keys page, 108-109
Open Edit Window, 108
Path Browser, 112
IntelliSense, 225
Interaction, Visual Basic.NET, 368
Intermediate Language (IL), 176
MSIL, 298-299
Intermediate Language Disassembler (ILDasm), 173-180
Internal, 329
Internet Information Server (IIS), 223
WebDev .WebServer, 238
Interop DLL, 167-186
Windows Media Player, 171-186
Int32.Parse(), 235
IntPtr, 351
InvokeMemberBinder, 302
IOError, 264
iPhone, 408
iPod Touch, 408
IPY.EXE, 14-20, 146,200
IPYW, 20
IronClad, 436, 437

IronPython Community Edition, 102

IRONPYTHONPATH, 20, 102

IRONPYTHONSTARTUP, 20

IronRuby, 310

isalnum(), string task, 81

isalpha (), string task, 81

ISAPI, 238

IsCorrect, 71

isdecimal (), string task, 81

isdigit (), string task, 81

IsFieldNameNull (), 385

is_integer (), number method, 89

islower (), string task, 81

isnumeric (), string task, 81

isspace (), string task, 81

istitle(), string task, 81

isunicode (), string task, 81

isupper (), string task, 81

/ITEM=Class[: :Method[ (Signature)]],
ILDasm, 177

iterator, 279

iteritems (), 76

IUnknown, 165

j, Python debugging, 259

Java, 5,6

JavaDoc, 93

Java/Remove Method Invocation (Java/RMI), 161
Java/RMI. See Java/Remove Method Invocation
JavaScript, 5

JavaScript Object Notation (JSON), 98

joint (list sequence), string task, 81
joint (object sequence), string task, 81
JSON. See JavaScript Object Notation

json, Standard Library directory, 98

jump, Python debugging, 259

Jython, 6

/keycontainer:FileName, AxImp, 171
KeyError, try. . .except, 155
/keyfile:FileName

AxImp, 171

TLbImp, 168
Keys, GetEnvironmentVariable (), 216
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Keys page — module(s)

Keys page, IDLE, 108-109
keywords

dynamic, 315-316

help, 14
Keywords, 71

"1 (lower case el), array data type, 58
Language Services Support, 225
<languages>, 316-317
late binding, 166
Activator.CreateInstance(),
186-189
Marshal.GetActiveObject (), 189-190
Layout, 141
1blTime, ToLongTimeString (), 151
len(), 64
range (), 68
TypeError, 68
LF. See Linefeed
libraries, 6
C,224
C++,224
CPython, 423-426
dialog boxes, 337-347
MSLib, 98
Standard Library, 97-116
third-party, 7, 10-11
TLblmp, 167-170

user interface library, Visual Basic.NET, 368-377

License.HTML, DLR, 290
License.RTF, DLR, 290
line noise, 327-328
Linefeed (LF), 34
/LINENUM, [LDasm, 176

LINQ. See Extensions to Language Integrated Query

LISP, §
list, 56-60
LiveCD, 406

ljust (int width([, Char fillchar]), string

task, 81

log files, 220
long (), 35

loops, 51-53
arrays, 62

break, 70
else, 70
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lower (), string task, 81
lstrip([str chars]), string task, 81
Lua, 5§

-m module, command line switch, 17
Mac OS X, 406
/machine:MachineType, TLblmp, 170
Maemo, 407

main(), 46-47
argc, 196
C#, 46

command line arguments, 198

Python debugging, 256-257
__main__(),296
manipulation code, database, 381-383
Marshal.GetActiveObject (), 162

late binding, 189-190
md5, CPython extension module, 428
MDHEADER:, [LDas, 177
message, 264
message(s), warnings, 249-250
message boxes, 337-340

testing, 345-347

Visual Basic.NET, 368-371
MessageBoxButtons, Visual Basic.NET, 370
MessageBoxDefaultButton, Visual Basic.NET, 370
MessageBoxIcon, Visual Basic.NET, 370
MessageBox.Show (), 337-339

Visual Basic.NET, 368, 370
MessageHandler, 285
/METADATA [=Specifier], [LDasm, 177
Microsoft Installer (MSI), 8
Microsoft Installer Library (MSILib), 98
Microsoft Intermediate Language (MSIL), 298-299
<microsoft.scripting>, 316
mmap, CPython extension module, 428
Model-View-Controller (MVC), 225
Modifiers, 372
module, warning action, 244
module(s), 6, 36-40

C, 102

C#, 312-319

CPython extension, 426-430

database, 379-386

deleting, 126

dir(), 172
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Module Docs — .NET

documentation, Standard Library, 104

external, 39-40

external applications, 309-312

debugging, 321-323
testing, 321

help, 14, 15

late binding, 166

Python, 281-286

Standard Library, 99
Module Docs, 100
MoMA. See Mono Migration Analyzer
Mono, 6,405-419

applications, 412-417

C#, 418

command line, 412-413, 417

debugging, 415-416

DLR, 418

IDE, 415-416

NET Framework, 406, 408-409

P/Invoke, 408-409

Visual Basic.NET, 418

Visual Studio, 407

Windows Server 2008 Server Core, 409
Mono Migration Analyzer (MoMA), 409
Mono Touch, 408
Moonlight, 408
Msg, Fire (), 155,157
MsgNode, 282
MsgNodes . InnerXml, 275
MSI. See Microsoft Installer
MSIL. See Microsoft Intermediate Language
MSILib. See Microsoft Installer Library
msilib, Standard Library directory, 98
msvert, CPython extension module, 428
MTA. See multithreaded apartment
_mul__(),363
mult, 21
mult (), 21,296
_multibytecodec, CPython extension module, 427
multi-dimension arrays, 65-69
multiprocessing, Standard Library directory, 98
multithreaded apartment (MTA), 19
mutability, tupels and lists, 57-58
MVC. See Model-View-Controller
MyData, 382
MyData.Fill(), 383
MyData.GetData(), 384
MyDialog.ShowMessage (), 376

MyDir, 134-135
MyDir.GetDirectories (), 135
MyDir.GetFiles (), 13§
MyFile.close(), 283
MyFile.write(), 283
MyForm. ShowDialog () .ToString (), 377
MyList

Add(), 137

Counter, 53

range (), 69

Remove (), 137

RemoveRange (), 137

Reverse(), 137

Sort (), 137

sys.path, 60
MyMsgDisplay (), run time, 158
MyString = 'Hello ', string

variable, 83
MyString = 'The paths are ', string
variable, 83

'n', string formatting, 86
\n, escape code, 34
n, Python debugging, 259
Name, 90
name, 317
__name__,46,69,79
Scope, 298
namedtype, 72
/namespace : Namespace, TLblmp, 168
Native Image Generator (NGen), 9
.NET, 4, 5
assemblies
references, 123-126
sys.path, 157
command line arguments, 200-203
parse, 201-203
data types, 126-128
directories, 134-135
environment variables, 214-218
exceptions, 266
files, 134-135
help(), 122-123
objects, 132-133
static methods, 130-132
XML, 272-276
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.NET Framework — PHP

NET Framework, 6, 7, 117-138

assemblies, 128-130

clr, 183

DLR, 11

DOM, 273

generic classes, 135-137

importing, 118-126

Mono, 406, 408-409

SDK, 8

sys.path, 129, 143
NET Web Server Gateway Interface

(NWSGI), 434

__new__(),403
NewEventClass, 157
newmessage, 245
next, Python debugging, 259
NGen. See Native Image Generator
/NOBAR, ILDasm, 176
/NOCA, ILDasm, 176
/noclassmembers, TLbImp, 169
NoDriveAutoRun, 189
NoDriveTypeAutoRun, 189
/NOIL, ILDasm, 176
Nokia, 407
/nologo

AxImp, 171

TLbImp, 169
Northwind database, 378, 380
number method, 88
numeric objects, 87-89
numpy . py, CPython extension, 434

NWSGI. See NET Web Server Gateway Interface

"o, string formatting, 85
-0, command line switch, 17
Object Linking and Embedding (OLE), 161
ObjectOperations, 314
object-oriented programming (OOP), 5
objects, 77-94

Boolean, 89

custom, 91-92

dir(), 78

help, 79

NET, 132-133

numeric, 87-89

strings, 79-86
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objTimer
self.Controls.Add(), 151
Tick, 153
objTimer.Tick, event handlers, 151
objTimer_Tick(), 153
oct (), 35
OCX. See OLE Control eXtension
.0Cx, 170
OcxName, 170
OcxState, 181
OLE. See Object Linking and Embedding
OLE Control eXtension (OCX), 170
once, warning action, 244
-00, command line switch, 17
\ooo, escape code, 34
OOP. See object-oriented programming
open(), 283
Open Edit Window, IDLE, 108
openSUSE, 407
Operator, Visual Basic.NET, 363
Ops.Invoke(), 314
options, 198
[Options], 205
os.environ.__delitem (), 213
os.environ.keys (), Variables, 211
os.popen (), 218
OSQL utility, 378-379
[out, retval], 170
/out :FileName
AxImp, 171
TLbImp, 168
/OUT=FileName, [LDasm, 174
Overrides, Visual Basic.NET, 363

p, Python debugging, 259

parse, command line arguments, 197-198
pParse(), 118

parser, CPython extension module, 429
partition(str sep), string task, 81
Path Browser, IDLE, 112

/path:PhysicalPath, WebDev.WebServer command

line switches, 236
pdb, 256-260
PendingDeprecationWarning, 247, 251
performance, 5
PHP, 5
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pickle — reliability

pickle, CPython extension module, 429
P/Invoke. See Platform Invoke
PIO. See Primary Interop Assembly
Platform Invoke (P/Invoke), 348-350
applications, 355-356
C, 436
Mono, 408-409
pop (), 64
append (), 64
deque, 72
Popen (), 220
/port : PortNumber, WebDev . WebServer command
line switches, 236
pp, Python debugging, 259
PRI, ILDasm, 176
Primary Interop Assembly (PIO), 169, 316
/primary, TLblmp, 169
print (), 21
print, external modules, 321-322
Private, 329
producer functions, 279
/product : Product, TLbImp, 169
/productversion:Version, TLbImp, 169
Protected, 328
Protected Internal, 329
PSC, ILDasm, 176
Pseudo-Terminal (PTY), 424
PTY. See Pseudo-Terminal
pty.py, CPython library, 424
PUB, ILDasm, 176
Public, 328
/publicClass, ResGen, 182
/publickey:FileName
AxImp, 171
TLbImp, 168
PublicKeyToken, 317-318
/PUBONLY, ILDasm, 176
.pY
case sensitivity, 26
Standard Library, 99
.pyc, 99
pyexpat .py, 437
pygames, CPython extension, 434
Python, 4
debugging, 256-260
environment variables, 211-213
exceptions, 263-266
modules, 281-286
Windows, 435

Python Manuals, 100, 104-105
Python Standard Library. See
Standard Library
PythonDoc, 93
PYTHONVERBOSE=x, 18

-Q arg, command line switch, 17

q, Python debugging, 259

-Qnew, command line switch, 17
-Qold, command line switch, 17

queryinterface(), 165
quit, Python debugging, 259
QUOTEALLNAMES, ILDasm, 176

-Qwarn, command line switch, 17

-Qwarnall, command line switch, 17

\r, escape code, 34
r, Python debugging, 259
__radd__ (), 363
dir(),403
range (), 66—69
AddRange (), 137
len(), 68
MyList, 69
try...except, 68
/r:assembly, ResGen, 182
RAW, ILDasm, 178
/RAWEH, ILDasm, 175
raw_input (), 35, 37,71
/rcw:FileName, AxImp, 171
_ rdiv__(),363

read-evaluation-print loop (REPL), 19

real, number method, 89
recursion, 19

CPython, 423
__reduce__(),422
_ reduce_ex__(),422
ref, 352
/reference:FileName,

TLbImp, 168

regex, CPython extension module, 429

registry, late binding, 166
Regular Expressions, 18
reliability, 5
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Remove — Shell Window

Remove ()
event handlers, 155
MyList, 137
remove (), 64
deque, 72
RemoveRange (), MyList, 137
REPL. See read-evaluation-print loop
replace (object old, object newl, int
maxsplit]), string task, 81
repr (), 35-36
requirePermision, 317
.RES, 176
resetwarnings (), 242, 245, 246
ResGen, 180-182
Resolver Systems, 435
.RESOURCES, 181-182
restart, Python debugging, 259
ResumeLayout (), 141
.RESX, 180-181
return, Python debugging, 259
reverse (), 64
Reverse(),MyList, 137
rfind (), string task, 81
rgbimg, CPython extension
module, 429
rindex (), string task, 82
rjust (), string task, 82
_rmul__ (),363
Root
Doc.appendChild(), 282
XML, 275
rotate (), deque, 72
rpartition (), string task, 82
rsplit (), string task, 82
rstrip(), string task, 82

__rsub__ (), 363
/RTF, ILDasm, 174
Ruby, 5

IronRuby, 310
run, Python debugging, 259
run time, MyMsgDisplay (), 158
runat="server", 233
RuntimeBinderException, 302
Runtime.ExecuteFile(),297-298
RuntimeWarning, warning message

category, 251
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-8, command line switch, 18
-s, command line switch, 18, 199
s, Python debugging, 259
SAFEARRAY, 169
\Samples, DLR, 290
SAX. See Simple API for XML
SCHEMA, [LDasm, 178
scipy .py, CPython extension, 434
scope, classes, 328-329
Scope, __name__, 298
script, 311-312
application test, 399-401
DLL test, 394-397
ScriptEngine, 313-314
App.CONFIG, 319
scripting language, 295-298
ScriptRuntime, Hosting APls, 294, 295
ScriptRuntimeSetup
App.CONFIG, 319
Hosting APIs, 294
ScriptScope, 314
Hosting APIs, 295, 298
SDK. See Software Development Kit
<section>, 316-317
Secure Sockets Layer (SSL), 424
security, 5
testing, 389
Web.CONFIG, 238
select, CPython extension module, 429
Select...Case, 50
self.AcceptButton, 145
self.CancelButton, 145
self.Controls.Add(), 144
objTimer, 151
self.HandlerList.add (), 154
self.HandlerList.remove (), 155
SerializablevValueClasses, 170
Server Core, 409
Server Explorer, 379-380
set (), 154
SetMemberBinder, 302
SetToolTip (), 145
sha, CPython extension module, 429
Shared, Visual Basic.NET, 363
Shell, 186-188
Shell Window, 105-106
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Show() — SUSE Linux Enterprise Server (SLES)

Show (), 64
ShowAbout (), 115
ShowDialog (), 147
ShowInit (), 399
ShowMessage (), 338-339
testing, 347
Visual Basic.NET, 370
ShowNames (), foreach, 328
ShowValues (), 395-396
showwarning (), 242
signal, CPython extension module, 429
/silence:WarningNumber, TLblmp, 169
/silent
AxImp, 171
TLbImp, 169
Silverlight, 6, 408
DLR, 11
SDK, 11
Simple API for XML (SAX), 273, 283-286
simplefilter (), 242,243,245
single-dimension arrays, 60—-65
Site.py, 103-104
site.py, 103
SLED. See SUSE Linux Enterprise Desktop
SLES. See SUSE Linux Enterprise Server
_slots_,422
Smalltalk, 5
socket, CPython extension module, 430
socket.socket (), 423
Software Development Kit (SDK)
NET Framework, 8
Silverlight, 11
Solaris, 407
Solution Explorer, 230-231, 364-365
assemblies, 128
sort (), 64
Sort (), MyList, 137
/source, AxImp, 171
source code, 6
\Source, DLR, 290
/SOURCE, ILDasm, 176
Source.Execute(), 314
Spacebar space, string formatting, 85
speed, 5
speed keys, 144
split(str sepl, int maxsplit]), string task, 82
splitlines ([bool keependsl]), string task, 82
SQL Server 2008, 378-379, 380

sglite3, Standard Library directory, 98
SRE. See Support for Regular Expressions
sre.py, CPython library, 424
SSL. See Secure Sockets Layer
ssl.py, CPython library, 424
stack traces, 255-256
Standard Library, 97-116
installation, 100-102
module documentation, 104
&Start, 153
Start Debugging, 29-30
startElement (), MessageHandler, 285
startswith (), string task, 82
static, 332
static languages
dynamic languages, 308-309
IronPython, 327-329
static methods, .NET, 130-132
/STATS, ILDasm, 177
status information, 220-221
stderr devices, 18
StdHandleEnum, 350
stdout devices, 18
step, Python debugging, 259
&Stop, 153
str(),35-36
build-in modules, 36
__str__ (), exceptions, 266
strerror, 264
stress testing, 391
/strictref, TLbImp, 170
/strictref :nopia, TLbImp, 170
String, GetNames (), 328
string objects, 79-86
stringprep.py, CPython library, 425
strip (), string task, 82
strop, CPython extension module, 430
[StructLayout], 350
structures, 90
__sub__(), 363
subprocess, 220
_subprocess, CPython extension module, 427
subprocess.py, 437
CPython library, 425
subprocess.pyc, CPython library, 425
Support for Regular Expressions (SRE), 424
SUSE Linux Enterprise Desktop (SLED), 407
SUSE Linux Enterprise Server (SLES), 407
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SuspendLayout() — ThisEntry

SuspendLayout (), 141
swapcase (), string task, 82
_symtable, CPython extension module, 427
symtable.py, CPython library, 425
SyntaxWarning, warning message category, 251
sys, 129

errors, 252-254
/sysarray, TLbImp, 169
sys.builtin_module_names, 38-39
SysErr, 133
SysErr.clsException.GetType (), 133
SysErr.message, 133
sys.exc_clear (), errors, 253
sys.excepthook (), 254
sys.exc_info ()

errors, 253

tuple, 252
sys.exc_traceback(), 253
sys.exc_type(), 253
sys.exc_value(), 253
sys._getframe(), 19,254
sys.getrefcount (), 432
sys.getwindowsversion (), 40-41
sys.last_traceback(), 253
sys.last_type(), 253
sys.last_value(), 253
sys.path, 17,41, 103

arrays, 60

MyList, 60

NET assemblies, 157

NET Framework, 129, 143
sys.setrecursionlimit (), 423
sys.settrace(), 19
System, global namespace, 121
System.Collections.Generic, 136
System.Collections.Hashtable, 216
System.Drawing.DLL, clr.AddReference (), 143
SystemError, 133
System. IO, 134-135
System.OperationCanceledException (), 133
%SystemRoot$%, 171
System.Security.Permissions.

SecurityPermissionAttribute, 129

System.Windows .Forms.DLL

clr.AddReference (), 143

Visual Basic.NET, 370
System.Windows.Forms.Form, 141

frmMain, 144
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System.Xml, 272
clr.AddReference (), 129

sys.version, 40-41
CPython, 422

-t, command line switch, 18
\'t, escape code, 34
TAB. See Horizontal Tab
TabCompletion mode, 19
TabIndex, 144
TableAdapter, 382-383
tanslate(dict table), string task, 82
tbreak, Python debugging, 259
templates, 225
test harness, 391-392
test, Standard Library directory, 98
_testcapi, CPython extension module, 427
TestForm(), 347, 376-377
TestForm = frmMain(), 146
TestForm, CLR, 150
testForm.InitializeComponent (), 146
TestForm.objTimer.Start (), 153
TestForm.ShowDialog (), 146
TestIDLE, 115
testing, 387-404

access, 390

applications, 397-402

command line, 402-404

diagnostic, 391

DLLs, 392-397

emulation, 389

external applications modules, 321

forms, 345-347

message boxes, 345-347

security, 389

ShowMessage (), 347

stress, 391

Windows Forms, 146, 398
TestMessages (), 347, 376
TetForm.btnStart.Text, 153
/TEXT, ILDasm, 174
third-party

libraries, 7, 10-11

solutions, 436-437
this.Data, 332
ThisEntry, 221
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ThisEvent — /UXXXXXXXX

ThisEvent, HandleMsg (), 157
ThisEvent.Fire(), 157
ThisException, 133
ThisRef.GetCustomAttributes
(type (ThisRef) ), 129

ThisRef.GetReferencedAssemblies (), 129
ThisString

for...in, 52

while, 53
Tick, objTimer, 153
Timer, 150-153
title(), string task, 82
TLbImp. See Type Library Import
/tlbreference:FileName, TLbImp, 168
ToChar (), 118
/TOKENS, ILDasm, 175
ToLongTimeString (), 1blTime, 151
ToolTip, 145
topics, help, 14
ToString(), 332,377

Visual Basic.NET, 363
traceback, 254-256

errors, 253
traceback.extract_stack(), 255
traceback. format_exc (), 255
traceback. format_stack(), 255
traceback.print_exc (), 254
traceback.print_stack(), 255
/trademark:Trademark, TLbImp, 169
Transfer (), 394
/transform:TransformName, TLbImp, 170
translate(str table, [str deletechars]),

string task, 82

_ _trunc__ (), 87
TryBinaryOperation (), 303
TryConvert (), 303
TryDeleteIndex (), 303
TryDeleteMember (), 303
try...except, 57,235

KeyError, 155

range (), 68

sys.exc_info (), 253
TryGetIndex (), 303
TryGetMember (), 302, 303
TryInvoke (), 303
TryInvokeMember (), 302,303
TrySetIndex (), 303
TrySetMember (), 303

TryUnaryOperation (), 303
-tt, command line switch, 18
tty.py, CPython library, 425
tuple, 56-60
CPython, 432
sys.exc_info (), 252
.TXT, 181
txtResult, 235
type(), 69,79
UInt32, 126
type, 317-318
errors, 252
Type Library Import (TLbImp), 167-170
TypeError, 57
clr.Convert (), 127
len(), 68
/TYPELIST, ILDasm, 177

-u, command line switch, 18
u, Python debugging, 260
Ubuntu, 407
UInt32, type(), 126
unalias, Python debugging, 260
/UNICODE, [LDasm, 176
UnicodeWarning, warning message
category, 251

UNREX, [LDasm, 178
/unsafe, TLbImp, 169
unt, Python debugging, 260
until, Python debugging, 260
up, Python debugging, 260
UpdateBindingAndInvoke (), 300
upper (), 71

string task, 82
usage examples, command line, 205-206
user interface

ASP.NET Web site, 232-233

C#, 336-347

Visual Basic.NET, 367-377
UserWarning, 247

warning message category, 251
/useSourcePath, ResGen, 182
/UTF8, ILDasm, 176
\uxxxx, escape code, 34
\UxxxxxxxX, escape code, 34
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-V — Windows Forms

-V, command line switch, 18 -W, command line switch, 245
-v, command line switch, 18 -W arg, command line switch, 18
\v, escape code, 34 -Waction, command line switch, 18
VALIDATE, [LDasm, 178 Walk(),279-280
value, errors, 252 warn (), 242
ValueError, 266 warnexplicit (), 242
variables Warning, warning message category, 251
application environment, 208-218 warnings, 18, 242-252
Win32, 351 actions, 243-248
Variables, os.environ.keys (), 211 categories, 250-252
Variables.sort (), 211 data types, 128
VARIANT_BOOL, 170 division, 17
/VariantBoolFieldToBool, exceptions, 242
TLbImp, 170 messages, 249-250
/verbose warnings.filters, 262
AxImp, 171 warnings.filterwarnings (), 247
TLbImp, 169 warnings.warn (:depracated",
Version, 317-318 DeprecationWarning), 244
versions, 40-41 warnpy3k (), 242
Vertical Tab (VT), 34 Watch windows, 30
Virtual PC, 407 Web Server Gateway Interface (WSGI), 434
/VISIBILITY-Vis[+Vis...],[LDasm, 176 Web server, Visual Studio, 236-238
visible="false", 233 Web sites, 228-229
Visual Basic.NET, 319-320, 359-386 ASP.NET, 229-239
applications, 366-367 webbrowser . py, CPython library, 425
C#, 360 webbrowser . pyc, CPython library, 425
database, 377-386 Web.CONFIG, 228
extensions, 360-367 security, 238
message boxes, 368-371 WebDev . Server, .BAT, 237
Mono, 418 WebDev.WebServer, 236-238
user interface, 367-377 command line, 236-237
library, 368-377 1IS, 238
Windows Forms, 371-372 whatis, Python debugging, 260
Visual Designer, Windows Forms, 140-142 where, Python debugging, 258
Visual Studio, 8, 139 while, 52-53
applications, 24-30 Win32
assemblies, 128 C#, 348-357
COM, 162 variables, 351
debugging, 29-30, 242, 262-263 windowed environment, 20
DLR, 10,292 Windows, 407
Mono, 407 Python, 435
Web server, 236-238 Windows Forms, 7
VMware, 407 applications, 139-159
/vpath:VirtualPath, WebDev.WebServer command testing, 146, 398
line switches, 237 Visual Basic.NET, 371-372
VT. See Vertical Tab Visual Designer, 140-142
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Windows Media Player — ZLib

Windows Media Player, Interop DLL, 171-186 xml .dom.ext.PrettyPrint (), 283
Windows Server 2008 Server Core, Mono, 409 xml .dom.minidom, 281-283

_winreg, CPython extension module, 427 xml . sax, 283-286

Withdrawal, 394 XMLUtil.py, 276-280

-Wlineno, command line switch, 18 XML, 277-280

-Wmessage, command line switch, 18 XMLUtil.Walk (), 278-280

-Wmodule, command line switch, 18 -X:MTA, command line switch, 19
WriteEntry (), 221 -X:NoAdaptiveCompilation, command line
WSGI. See Web Server Gateway Interface switch, 19

-X:PassExceptions, command line switch, 19
-X:PrivateBindings, command line switch, 19
-X:Python30, command line switch, 19
-X:SaveAssemblies, 298

-X: showClrExceptions, command line switch, 19
XSP. See eXtensible Server Pages
-X:TabCompletion, command line switch, 19

"X, string formatting, 86
'x ', string formatting, 86
-X, command line switch, 19
-x, command line switch, 18 -X:Tracing, command line switch, 19
-X:AutoIndent, command line switch, 19 xxsubtype, CPython extension module, 430
-X:ColorfulConsole, command line switch, 19

-X: Debug, command line switch, 19

-X:ExceptionDetail, command line switch, 19

-X:Frames, command line switch, 19

-X:GCStress, command line switch, 19 vield, 279
\xhh, escape code, 34
-X:LightweightScopes, command line switch, 19
-X:MaxRecursion
command line switch, 19 z£i1ll (int width), string task, 83
CPython, 423 zipimport, CPython extension module, 430
XML. See eXtensible Markup Language ZLib, 436

457

www.it-ebooks.info


http://www.it-ebooks.info/

Programmer to Programmer™

rrf
L
|

h:'- EEp | -

SN L [T

E;H%Eia ;'f e gsjE? | '
gﬁaf*-’i LT, s
273 i F-ézs A4/l
| &e R T SHERL:

L k(s ol | | o
FeliCloud  HEREE 8 1 :
b Computle i |

| L ith the u‘igf-*:-*'f“ b ‘E E

-

Take your library
wherever you go.

Now you can access complete Wrox books online, wherever Find books on
you happen to be! Every diagram, description, screen capture, * ASP.NET * Open Source
o C#/C++ e PHP/MySQL

and code sample is available with your subscription to the « Database e SOL Server

Wrox Reference Library. For answers when and where you need * Java * Visual Basic
* Mac * Web

them, go to wrox.books24x7.com and subscribe today! o Microsoft Office XML
o NET

WWW.Wrox.com



http://www.it-ebooks.info/

Related Wrox Books

Beginning ASP.NET 4: in C# and VB

ISBN: 978-0-470-50221-1

This introductory book offers helpful examples in a step-by-step format and has code examples written in both C# and Visual
Basic. With this book, a web site example takes you through the processes of building basic ASP.NET web pages, adding features
with pre-built server controls, designing consistent pages, displaying data, and more.

Beginning Visual C# 2010

ISBN: 978-0-470-50226-6

Using this book, you will first cover the fundamentals such as variables, flow control, and object-oriented programming and gradually
build your skills for web and Windows programming, Windows forms, and data access. Step-by-step directions walk you through
processes and invite you to "Try it Out” at every stage. By the end, you'll be able to write useful programming code following the
steps you've learned in this thorough, practical book. If you've always wanted to master Visual C# programming, this book is
the perfect one-stop resource.

Beginning Python: Using Python 2.6 and Python 3.1

ISBN: 978-0-470-41463-7

Author James Payne covers every aspect of Python needed to get started writing programs with Python. Topics covered include
variables, input/output, XML, HTML, and XSL, and numerical programming techniques.

Professional ASP.NET 4: in C# and VB

ISBN: 978-0-470-50220-4

Written by three highly recognized and regarded ASP.NET experts, this book provides all-encompassing coverage on ASP.NET 4 and
offers a unique approach of featuring examples in both C# and VB, as is the incomparable coverage of core ASP.NET. After a fast-paced
refresher on essentials such as server controls, the book delves into expert coverage of all the latest capabilities of ASP.NET 4.
You'll learn site navigation, personalization, membership, role management, security, and more.

Professional C# 4 and .NET 4

ISBN: 978-0-470-50225-9

After a quick refresher on C# basics, the author dream team moves on to provide you with details of language and framework
features including LINQ, LINQ to SQL, LINQ to XML, WCF, WPF, Workflow, and Generics. Coverage also spans ASP.NET programming
with C#, working in Visual Studio 2010 with C#, and more. With this book, you'll quickly get up to date on all the newest capabilities
of C# 4.

Professional Visual Basic 2010 and .NET 4

ISBN: 978-0-470-50224-2

If you've already covered the basics and want to dive deep into VB and .NET topics that professional programmers use most, this
is your guide. You'll explore all the new features of Visual Basic 2010 as well as all the essential functions that you need, including
.NET features such as LINQ to SQL, LINQ to XML, WCF, and more. Plus, you'll examine exception handling and debugging, Visual
Studio features, and ASP.NET web programming.

Professional Visual Studio 2010

ISBN: 978-0-470-54865-3

Written by an author team of veteran programmers and developers, this book gets you quickly up to speed on what you can
expect from Visual Studio 2010. Packed with helpful examples, this comprehensive guide examines the features of Visual Studio
2010 and walks you through every facet of the Integrated Development Environment (IDE), from common tasks and functions to
its powerful tools.

Visual Basic 2010 Programmer’s Reference

ISBN: 978-0-470-49983-2

Visual Basic 2010 Programmer's Reference is a language tutorial and a reference guide to the 2010 release of Visual Basic.
The tutorial provides basic material suitable for beginners but also includes in-depth content for more advanced developers
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