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Foreword

When Roberto asked us to write a foreword for this book, he made us happy for several rea-
sons. First, it's a pleasure introducing you to the work of one of the members of DevLeap, a
group of professionals who have always been distinguished by the quality and the clarity of
their teaching materials and courses. Second, the topic discussed in this book touches one
of the most important issues for the future of our profession: cloud computing, and in par-
ticular, the Windows Azure Platform, which is the first application infrastructure specifically
conceived and built for the cloud.

The evolution of networks and the growing diffuseness of the Internet, after having trans-
formed the way people consume content, are on the verge of changing the way we think
about concepts such as computational power and storage capabilities. We are used to think-
ing of those as related to local physical machines, but the advent of cloud computing is
leading toward a revolution in how we access computational and storage resources. Thanks
to the Windows Azure Platform, huge data centers easily provide the computational power,
storage, services, and applications developers need to develop their own solutions, trans-
forming them into services accessible on demand.

Providing technologies and infrastructures that we are already familiar with, within an on-de-
mand infrastructure, helps to reduce management and hardware and software maintenance
and licensing costs and to constantly increase available computational power and storage
capacity.

In this book, Roberto accompanies us through the world of the Windows Azure platform and
services, providing us with detailed but still basic explanations about the objectives and fea-
tures of the major components of this new platform and telling us how we can leverage this
platform to host our own services and applications. Ranging from the core of the Windows
Azure Platform to its deployment and monitoring services, from SQL Azure to full integration
with the development tools, this book guides us in discovering the main aspects of this new
technology, from a concrete, development-oriented perspective and with plenty of practi-
cal examples, in line with the philosophy that has always inspired any DevLeap activity. Case
studies and practical tips regarding the use of the services and the most efficient implemen-
tation strategies show the best way to approach the Windows Azure Platform, allowing us to
ride this new technological wave, which is expected to significantly improve our chances to
leverage computational power, storage, and basic services, from the beginning.

Xv
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Here begins a new and interesting journey toward a new technological frontier. The only
thing you need to do to jump aboard and start exploring this application platform under
Roberto’s guidance is to press F5!

Giuseppe Guerrasio

Architect Evangelist

Developers & Platform Evangelism
Microsoft Italy

Gabriele Castellani
Developer & ITPro Evangelist Manager
Microsoft Italy
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Introduction

Windows Azure is the Microsoft cloud computing platform that lets developers leverage its
powerful, scalable, and fault-tolerant infrastructure to build successful applications.

Windows Azure Step by Step provides an organized walkthrough of the Windows Azure
platform and its related technologies. The text is decidedly introductory; it discusses every
released component, discussing theory interspersed with simple but effective procedures
you can follow, and offering downloadable code examples you can use to jump-start your
learning about the Azure platform and as a basis for your own explorations.

The book provides coverage of every Windows Azure platform component that has been
released to production by Microsoft as of the time of this writing, as well as some related
technologies, such as WCF Data Services, OData, and the ADO.NET Entity Framework.

Who Should Read This Book

This book’s goal is to aid .NET developers who want to start working with the components
of the Windows Azure platform—from the operating system to SQL Azure and Windows
Azure AppFabric. A solid knowledge of the .NET Framework is helpful in fully understanding
the code examples and following the exercises using Visual Studio. The content of this book
should also prove useful to software architects who need an overview of the components
they plan to include in the overall architecture of a cloud-based solution.

Who Should Not Read This Book

If you have already been working with the Windows Azure platform, this book is probably
not for you. This book is an introductory guide to developing applications that leverage the
platform.

Assumptions

This book expects that you have at least a minimal understanding of .NET development and
object-oriented programming concepts. Although Windows Azure can run all .NET language
platforms and many third-party (and open source) runtimes, this book includes examples

in C# only. If you are not yet familiar with C#, you should consider reading John Sharp’s
Microsoft Visual C# 2010 Step by Step (Microsoft Press, 2010) first.

The Web Role examples assume a basic understanding of ASP.NET Web Forms technology,
although the code examples don't use any advanced ASP.NET features.

Xvii
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Organization of This Book

This book is divided into eleven chapters, each of which focuses on a different aspect or
technology within the Windows Azure platform.

Chapter 1 provides a technical overview of cloud computing scenarios and a flavor of
Windows Azure.

Chapter 2 analyzes the various components of the platform and guides the reader
through the Windows Azure Management Portal to start using it.

Chapter 3 introduces Hosted Services, instances, virtual machines, and roles.

Chapter 4 is dedicated to the construction of a simple application that leverages the
Storage Account feature to store and retrieve blobs.

Chapter 5 maintains the focus on the Storage Account, explaining the main concepts
around tables and queues, and introduces the Worker Role feature.

Chapter 6 dives deep into important aspects such as billing, security, management cer-
tificates, and affinity groups.

Chapter 7 is dedicated to Windows Azure AppFabric, one of the platform components
built on the Windows Azure Operating System.

Chapter 8 focuses on WCF Data Services and guides you through the creation of an
Entity Data Model and the use of the "Astoria” project to expose this model with REST
and OData protocols.

Chapter 9 is dedicated to SQL Azure, the SQL Server cloud brother.

Chapter 10 leverages the Windows Azure services from an on-premises application and
different programming environments.

Chapter 11 is dedicated to the application architecture.

Conventions and Features in This Book

This book presents information using conventions designed to make the information read-
able and easy to follow.

In most cases, the book includes exercises for Visual C# programmers. The presented
code and procedure are purposely kept as simple as possible, so you can probably gain
insight by studying the C# examples even if you are a Visual Basic programmer.

Each exercise consists of a series of tasks, presented as numbered steps (1, 2, and so on)
listing each action you must take to complete the exercise.
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Boxed elements with labels such as “Note” provide additional information or alternative
methods for successfully completing a step.

Text that you are supposed to type (apart from code blocks) appears in bold.

A plus sign (+) between two key names means that you must press those keys at the
same time. For example, "Press Alt+Tab"” means that you hold down the Alt key while
you press the Tab key.

A vertical bar between two or more menu items (for example, File | Close), means that
you should select the first menu or menu item, then the next, and so on.

System Requirements

You will need the following hardware and software to complete the practice exercises in this
book:

One of the Windows 7 editions, Windows Server 2008 with Service Pack 2, or Windows
Server 2008 R2.

Visual Studio 2010, any edition (multiple downloads may be required if you use the free
Express Edition products)

SQL Server 2005 Express Edition or higher (2008 or R2 release), with SQL Server
Management Studio 2005 Express or higher (included with Visual Studio; Express
Editions require separate download). To work with SQL Azure, you need SQL Server
Management Studio 2008 R2.

A computer capable of running Visual Studio 2010.

An Internet connection to work with Windows Azure. You can also try all the samples
using the local emulator.

Depending on your Windows configuration, you might require Local Administrator rights to
install or configure Visual Studio 2010 and SQL Server 2008 products.

Code Samples

Most of the chapters in this book include exercises that let you interactively try out new ma-
terial learned in the main text. All the example projects, in both their pre-exercise and post-
exercise formats, are available for download from the web:

http://go.microsoft.com/FWLink/?Linkid 217915

Follow the instructions to download the AzureSbs.zip file.
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Note In add t on to the code samp es, your system shou d have V sua Stud o 2010 and SQL
Server 2008 nsta ed The nstruct ons be ow use SQL Server Management Stud o 2008 to set up
the samp e database used w th the pract ce examp es If ava ab e, nsta the atest serv ce packs
for each product

Installing the Code Samples
Follow these steps to install the code samples on your computer so that you can use them
with the exercises in this book.

1. Unzip the AzureSbs.zip file that you downloaded from the book’s website (specify or
create a specific directory where you want to unzip the files).

2. If prompted, review the displayed end user license agreement. If you accept the terms,
select the accept option, and then click Next.

Note If the cense agreement doesn't appear, you can access t from the same web page
from wh ch you down oaded the AzureSbs z p fi e

Using the Code Samples

The zip file contains

B Adirectory for each chapter with sample code.
B Every chapter directory contains a Visual Studio solution you can open and work with.
B Chapter 7 contains four subdirectories, each of which contains a Visual Studio solution.

Every chapter contains the step-by-step procedure to recreate the sample so you do not need
any of the code samples to complete the exercises. To complete an exercise, follow the list of
procedure steps in sequence. Each chapter contains all the necessary steps for its exercises; in
other words, you do not have to have completed the exercises in previous chapters.

How to Access Your Online Edition Hosted by Safari

The voucher bound in to the back of this book gives you access to an online edition of the
book. (You can also download the online edition of the book to your own computer; see the
next section.)
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To access your online edition, do the following:

1. Locate your voucher inside the back cover, and scratch off the metallic foil to reveal
your access code.

2. Go to http://microsoftpress.oreilly.com/safarienabled.

3. Enter your 24-character access code in the Coupon Code field under Step 1.

Step o

Coupon Code: 350x-TEZQ-MHK2-FEQZ-N1SR 3]
CONFIRM COUPON
(Please note that the access code in this image is for illustration purposes only.)
4. Click the CONFIRM COUPON button.

A message will appear to let you know that the code was entered correctly. If the code
was not entered correctly, you will be prompted to re-enter the code.

V Coupons Confirmed.

Coupon Code 9KQX-TEZQ-MHK2-FBQZ -N1SR
provides FREE access for 99959 days to
Microsoft® Office 2010 Inside Out

5. In this step, you'll be asked whether you're a new or existing user of Safari Books
Online. Proceed either with Step 5A or Step 5B.

5A. If you already have a Safari account, click the EXISTING USER — SIGN IN button
under Step 2.

Step @

OR

NEWUSER - FREE ACCOUNT

5B. If you are a new user, click the NEW USER — FREE ACCOUNT button under Step 2.
B You'll be taken to the "Register a New Account” page.

B This will require filling out a registration form and accepting an End User
Agreement.
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B When complete, click the CONTINUE button.
6. On the Coupon Confirmation page, click the My Safari button.

7. On the My Safari page, look at the Bookshelf area and click the title of the book you
want to access.

How to Download the Online Edition to Your Computer

In addition to reading the online edition of this book, you can also download it to your com-
puter. First, follow the steps in the preceding section. After Step 7, do the following:

1. On the page that appears after Step 7 in the previous section, click the Extras tab.
2. Find “Download the complete PDF of this book,” and click the book title.

Table of Notes Search
[ o || S [[Tom | t3m | e || iz | a
Extras
The publisher has provided additional content related to this title
Description Content

Visit the cataleg page for Microsoft® Office 2010 Inside Out Catalog Page

Visit the errata page for Microsoft® Office 2010 Inside Out Errata

Download the complete PDF of this book. Microsoft@ Office 2010 Inside Out

A new browser window or tab will open, followed by the File Download dialog box.
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File Download [ = |

Do you want to open or save this file?

i Mame: 9780735647817 zip
Type: Compressed (zipped) Folder, 27.9MB
From: my.safaribooksonline.com

Open ] [ Save ] [ Cancel

Always ask before opening this type of file

ham your computer.  you do not trust the source, do not open or

l@' While files from the Intemet can be useful, some files can potentially
k.
= save this file. What's the rsk?

" S

3. Click Save.

4. Choose Desktop and click Save.

5. Locate the .zip file on your desktop. Right-click the file, click Extract All, and then follow
the instructions.

Note If you have a prob em w th your voucher or access code, p ease contact mspbooksupport@
oreilly.com, or ca 800-889-8969, where you' reach O'Re y Med a, the d str butor of M crosoft
Press books

Errata & Book Support

We've made every effort to ensure the accuracy of this book and its companion content. If
you do find an error, please report it on our Microsoft Press site at oreilly.com:

1. Go to http.//microsoftpress.oreilly.com.

2. In the Search box, enter the book’s ISBN or title.

3. Select your book from the search results.

4. On your book’s catalog page, under the cover image, you'll see a list of links.
5. Click View/Submit Errata.

You'll find additional information and services for your book on its catalog page. If you need
additional support, please e-mail Microsoft Press Book Support at mspinput@microsoft.com.
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Please note that product support for Microsoft software is not offered through the addresses
above.

We Want to Hear from You

At Microsoft Press, your satisfaction is our top priority, and your feedback our most valuable
asset. Please tell us what you think of this book at:

http.//www.microsoft.com/learning/booksurvey

The survey is short, and we read every one of your comments and ideas. Thanks in advance
for your input!

Stay in Touch

Let's keep the conversation going! We're on Twitter: http.//twitter.com/MicrosoftPress
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Chapter 1
Introduction to Cloud Computing

After completing this chapter, you will be able to
B Differentiate between laa$, SaaS, and Paas.
B Understand the approach Microsoft has chosen for its cloud strategy.
B Understand the basics of the Windows Azure platform.

This book is based on my personal experience in learning about, teaching, and developing
cloud-based solutions that take advantage of the various components of the Windows Azure
platform, which consists of Windows Azure Compute, Windows Azure Storage, Windows
Azure AppFabric, and Microsoft SQL Azure. This chapter introduces the cloud computing
philosophy that is the basis for any cloud-based project.

The home page for Windows Azure (Microsoft Corporation, Windows Azure website, 2011,
http://www.microsoft.com/windowsazure/) states:

Microsoft Windows Azure provides a scalable and fault-tolerant environment that
lets developers create powerful applications without the need to purchase and
configure hardware and operating systems. Instead, you can simply rent what you
need following the Paa$S (Platform as a Service) model.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on nc uded n th s book was accurate at the t me of wr t ng

Approaches to Cloud Computing

The idea behind any cloud computing proposal is for you to pay only for what you use,
scaling up or down according to business needs. Vendors supporting cloud computing can
interpret this statement differently, providing varying levels of services to achieve this result.
The three approaches to cloud computing are Infrastructure as a Service (laaS), Software as a
Service (SaaS), and Platform as a Service (PaaS).
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Infrastructure as a Service

Some vendors provide the infrastructure to build solutions, and you rent the hardware such
as servers, load balancers, a firewall, and cables. You then configure these remotely and in-
stall your solutions on them. You can scale up by requesting more servers and reconfiguring
the load balancer without purchasing more hardware. You can scale down at any time by
reconfiguring the infrastructure you rented from the cloud service provider. This vendor ap-
proach is called Infrastructure as a Service (laaS) because a customer can rent the infrastruc-
ture without having to forecast and provision for the highest possible demand in advance. In
this approach, you are responsible for correctly configuring the rented infrastructure.

These are the most important points to remember about laaS:

B The lower levels of the stack are managed by the vendor.

B Very few vendors actually provide an operating system. You are still responsible for
managing everything, from the operating system to the applications.

B The obvious benefit of laaS is that it frees you from the concerns of provisioning many
physical or virtual machines.

Software as a Service

In another approach, you can rent a service offered by the vendor and then configure the
service by using the interface provided by the vendor, without having to know what in-
frastructure the vendor uses to provide that service. This approach is called Software as a
Service (SaaS) because you pay to use defined services. For example, Microsoft Exchange
Online carries a per-mailbox charge. To configure it, you use a web application supplied by
the vendor to request mailboxes, and name and dimension them. You receive a password for
that user and nothing else is necessary—users can access their mailboxes immediately.

This proposed interface has little in common with the on-premises version of Microsoft
Exchange. In an SaaS model, you do not have control over nor are you responsible for the
hardware on which the service is installed. Similarly, you have no control over the operating
system that runs the service, nor any control over the software apart from what the web user
interface exposes to you. In other words, a vendor provides everything required to run the
application, shielding you from all the underlying components.
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Chapter 1 Introduction to Cloud Computing 3

Platform as a Service

The third approach is Platform as a Service, or Paa$. In this approach, you rent a platform on
which you deploy your applications without configuring the infrastructure and without the
limitations of the SaaS approach.

The Wikipedia definition for PaaS is as follows (Wikipedia, Platform as a Service, 2011,
http://en.wikipedia.org/wiki/Platform as a service):

...the delivery of a computing platform and solution stack as a service. Paa$ offer-
ings facilitate deployment of applications without the cost and complexity of buying
and managing the underlying hardware and software and provisioning hosting
capabilities, providing all of the facilities required to support the complete life cycle
of building and delivering web applications and services entirely available from the
Internet.

Paas offerings may include facilities for application design, application development,
testing, deployment and hosting as well as application services such as team col-
laboration, web service integration and marshaling, database integration, security,
scalability, storage, persistence, state management, application versioning, applica-
tion instrumentation and developer community facilitation. These services may be
provisioned as an integrated solution over the web.

The Windows Azure platform fits best in the PaaS category, because it doesn't provide access
to the underlying virtualization environment or operating system details such as the network
interface, IP configuration, and disk management.

The key concepts to remember when dealing with Paa$ are:

The platform vendor provides and manages everything, from the network connectivity
to the runtime.

PaaS offerings reduce the developer burden by supporting the platform runtime and
related application services.

Developers can begin creating the business logic for applications almost immediately.

PaaS, compared to traditional hosting solutions, offers the potential for significant
productivity increases, because the cloud provider manages all the hardware and opera-
tional aspects of the cloud platform.
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Cloud Services Defined

The responsibility of you and the vendor is summarized in the following figure.

On-premises laaS PaaS SaaS
solution
App caton App caton App caton App caton
Data Data Data Data
Runt me Runt me Runt me Runt me
Framework Framework Framework Framework
Operat ng Operat ng Operat ng Operat ng
System System System System
Server Server Server Server
D sk D sk D sk D sk
Network Stack Network Stack Network Stack Network Stack

As you can see in the figure, despite significant differences among the various offerings in
the cloud computing industry, vendors provide a set of services that you can rent so that you
do not have to manage layers (presented as white, below the line).

The definition of cloud computing from Wikipedia is as follows (Wikipedia, Cloud
Computing, 2011, http.//en.wikipedia.org/wiki/Cloud computing):

Cloud computing is Internet-based computing, whereby shared servers provide re-
sources, software, and data to computers and other devices on demand, as with the
electricity grid. Cloud computing is a natural evolution of the widespread adoption
of virtualization, service-oriented architecture and utility computing. Details are ab-
stracted from consumers, who no longer have need for expertise in, or control over,
the technology infrastructure "in the cloud" that supports them. Cloud computing
describes a new supplement, consumption, and delivery model for IT services based
on the Internet, and it typically involves over-the-Internet provision of dynamically
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scalable and often virtualized resources. It is a byproduct and consequence of the
ease-of-access to remote computing sites provided by the Internet. This frequently
takes the form of web-based tools or applications that users can access and use
through a web browser as if it were a program installed locally on their own
computer.

This definition points out two important aspects of these offerings: the usage of distributed
resources (laaS, SaaS, and PaaS), and the abstraction of the underlying technology from the
developers. You already learned about the first aspect. The second aspect is important be-
cause you can manage abstracted resources such as distributed storage without having to
know much technical detail about how to configure it, secure it, and distribute it.

Long-Term Vision

| can imagine a future in which all the physical aspects of data and programs are completely
superfluous from a user point of view—Dbut there is still a long way to go to reach that future.

Today, a commonly used acronym is SOA (Service Oriented Architecture), a term that defines
an ecosystem of interconnected services that can exchange data and share processes, using
common patterns and standards. A SOA service can be consumed by applications deployed
on heterogeneous platforms that use different operating systems and have different pro-
gramming environments. SOA defines interoperability concepts that work across systems
and platforms. Each service may be implemented using different approaches and technolo-
gies—SOA simply defines the way these services communicate with each other and with cli-
ent applications, giving the service developers the freedom to implement the internal logic
however they desire. For example, a service implemented in the Microsoft .NET Framework
uses other .NET Framework components and Windows APIs; it is completely different from
a similar service written in Java or Ruby. Although each service might use different commu-
nication patterns internally, they all must adhere to the common communication contract to
talk with other SOA services or clients.

The evolution of languages, operating systems, and frameworks has already provided a

layer of abstraction for local platform concerns; for example, in most modern programming
languages, you do not have to manage RAM directly. Instead, in today s garbage collected
environments, you just have to release your instances correctly, and the framework takes care
of allocating and releasing memory from the operating system. That abstraction means that
the same code can work in a .NET Framework solution on a powerful notebook with 8 GB

of RAM and in a Microsoft .NET Compact Framework environment running on a Windows
CE device with 256 MB of RAM—even though the garbage collector works very differently
between the two devices. I'm not saying that the same code can work everywhere; I'm saying
that there are many differences between Windows and Windows CE, and some of those are
made transparent to the developer by the .NET Framework.
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Today s compilers do a great job abstracting the machine code. Operating systems abstract
the details of memory, disks, and graphics devices, and runtimes such as the common lan-
guage runtime (CLR) or the Java Virtual Machine (JVM) handle the physical details for you.

That s a strong start, but the next step is to remove the dependencies between the physical
location of a resource and a piece of code that uses it to create a distributed system where
you can deploy applications and services and provide an abstracted way to manage resources.
From a consumer s point of view, location isn t important; instead, obtaining responses to

his or her requests quickly and painlessly is important. From a developer s point of view, the
main goal is to concentrate on application logic and avoid dealing with the distractions of
the underlying environment.

Windows Azure as a PaaS Solution

With a Paa$, you don't need to know the technical details of every component or the dif-
ference between a RAID 0 and RAID 1 hard drive. You don t have to worry about or choose
hard drive speed or capacity, and you don t need to know or have to care whether a drive is
configured as C or D. You just ask the platform for a location to store some information and
leave all the technical details up to the platform itself.

The Windows Azure platform hides these technical details completely, and instead provides
APIs for managing resources in a logical way. You need only to create storage, choose a
name, and then use an endpoint provided by the system to manage resources.

The idea behind Windows Azure is to provide a distributed operating system where you can
deploy and run applications without dealing with the classic Windows interface. For example,
you don t have to copy files to the Windows Azure file system, and you don't have to use the
Internet Information Services (IIS) management console to configure sites, virtual directories,
or application pools. In fact, you don t even have to know whether IIS exists behind the scenes.

If you want some disk space, you can just create a storage account and use the provided end-
point to manage resources on it. With PaaS, you can forget disks, storage area networks, and
load balancer configurations when storing data in the cloud. You can use standards such as
REST and HTTP to interact with this kind of storage. Where are the files stored? You just don't
need to know. Are these the quickest disks available? You don’t have to care; disk manage-
ment (from the ordering phase to switching out a broken one) in a PaaS solution is implicit in
the platform itself.

Using the Windows Azure platform, you cannot see the exact location of the disk space you
rent, you cannot choose the UPS or the hardware manufacturer for disks or servers, you can-
not choose your IPs, and you don t have to worry about computer names.
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In a system like this, resource access must be done using the related service. Every APl must
be exposed as a remote web service. Although today’s systems do not expose every API, you
probably get the point.

In practice, PaaS is a kind of SOA for everything:

B You ask the storage service to save a new file.
B You ask the storage service to search for a file.

B You ask the platform management service to scale up or down according to your
immediate needs.

B You ask the storage service to create a new folder.

B The service replies with a response you have to analyze.

You learn more details about how this works in the following chapters, but the basic idea is
to write a program, deploy it somewhere, and execute it without ever knowing the physical
location of the binaries and data. After the deployment phase, you can forget your software
(apart from bugs) because the platform takes care of managing it by doing the following:

B Applying patches as soon as they become available.
B Replicating your data and runtime to provide fault-tolerance and load balancing.

B Managing disks and other hardware. For example, if a disk fails, the system immediately
uses a replica without any intervention from you. You won t even notice the failure.

B Allocating more disks automatically when your data grows and reconfiguring the load
balancer without any downtime.

B Restarting the system automatically if your application crashes.

B Providing more computational power when you request it, which you can do at any
time. (You can also automate this task in Windows Azure, as you will learn in this book.)

B Moving your service to a new machine automatically, without your intervention, if the
machine assigned to your application stops responding.

Great Opportunity for Small Businesses

In my opinion, cloud computing—particularly the Windows Azure platform—is a great op-
portunity for every organization and an incredible opportunity for small software houses.
Without a cloud computing platform or infrastructure, a small company cannot compete with
bigger organizations when creating applications that potentially have thousands of simultane-
ous users. It cannot afford to invest in expensive hardware.
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A small company must take many aspects into account when creating a new solution, such as
an e-commerce site, an advertising application, or a finance web application. The major con-
siderations include not only the initial costs, but also the costs for skilled people to configure
and maintain the following:

B Production and staging web servers
m A database cluster
B Routers and load balancers

B Firewalls and security software

In addition, there are fixed costs for the bandwidth required by an application as well as
licensing costs for all the software. And that investment isn t limited to the company s initial
needs. The company must buy enough web servers to create a fault-tolerant solution from
the beginning, because the application requires that, starting with its initial deployment.
The collateral damage incurred from failure can be even more expensive than the initial cost
of preventing such a failure.

Apart from the often prohibitive initial costs of developing an application, a small company
needs to find highly skilled people to configure the servers in the most appropriate and high-
est performing way. Often, this skill level must be found outside the company, which means
additional costs in the early stages of the system. Using individuals outside of the company
can also lead to many problems if something goes wrong after going to production, because
the company employees have little or no internal knowledge about the system. In addition,
hiring people with the necessary skillset (or training internal employees) can postpone the
release date and raise the costs even further.

Finally, even after all this initial effort, assume the company deploys (or sells) the applica-
tion, and that users start using it. If the number of users goes up, the company has to buy
new hardware and reconfigure the entire system using its newly hired talent or an external
consulting service. This can be a big problem when the application is successful, and the
numbers go up too quickly. Even if the revenue coming from the application is higher than
expected (which could then be used to improve the system), hardware failures and other
troubles might be imminent. (As Murphy's Law says, “If something can go wrong, it will.").

A big company might have the necessary knowledge and fault-tolerant hardware to manage
such events and, in this case, the problem would be fixed by internal personnel in a reason-
able timeframe. But if the company has chosen an external consulting service, it has to spend
some more money to fix the problem. Moreover, it must wait for service availability. Normally,
small companies try to spend less money for external services by buying just what they think
they will need—but sometimes they tend to underestimate Murphy’s Law. On the other hand,
if the number of users is lower than expected, the company has probably already wasted
money on an oversized hardware setup.
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If the company has a strong marketing department, it can try to advertise the application
or service. Typically, such campaigns offer a trial period to new customers. In theory, this is
good practice from a marketing point of view, but it can lead to a dramatic traffic spike dur-
ing or immediately after the advertising campaign. This leads to two different problems:

B Trouble for existing users who want their money because of reduced service quality

B Trouble for trial users, who will not buy a service perceived as slow

If the application is an e-commerce site, you can imagine the problems that occur when a
marketing campaign advertises the website. Existing customers start experiencing latency
while browsing the site, and new customers will see a site that performs poorly. In a case like
this, the simplest solution from a technical point of view is to increase the hardware level, but
in reality, costs often make that approach impractical.

There is yet another factor to take into account. A higher-than-expected number of applica-
tions have what are called “peak times.” For example, use of e-commerce applications can
peak during holiday seasons, when a new product is launched on the market, or when a new
fashion season opens. Similarly, a finance application typically has more traffic at the end

of the month or fiscal year, and a travel application may have many peak times during the
year preceding common holidays. Even an internal application has peak times that typically
correspond to month-end tasks such as salary processing, or to the beginning and end of
workdays.

If a company’s application or website experiences different levels of load throughout the
month or year, but the company has opted for a fixed model for the cost, there is an intrinsic
incongruity—most of the time, the company has to pay more than needed for the ordinary
activity just so it will be able to handle peak activity levels. Even worse, consider a case such
as our hypothetical company, which, if it is not successful, will have completely lost the initial
cost for hardware and licenses.

However, using cloud solutions, a small company can launch with minimal effort and expense.
The following list describes the benefits of using a cloud-based infrastructure:

B There is no initial cost for the production web servers.

B There is no fixed cost for the bandwidth.

B No particular skills are required for the installation of the servers.

B There is no initial cost for database clusters.

B The skills required for configuring a database cluster are unnecessary.
B There are no routers or load balancers to buy or configure.

B There is no firewall and security software to purchase or configure.

B There are no skills required to secure the underlying system.
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B There is no cost for the staging environment.

B There are no licenses to buy.

As the preceding list reveals, all the initial effort usually required by any on-premises solution
is bypassed completely. You start paying only when you deploy your solution, and then you
can adjust the computational power and the storage space to your actual needs—almost in
real time. More importantly, you can reduce the computing power (and the costs) according
to those needs as well. Finally, if the business turns out to be unprofitable, you can simply
stop paying at any time.

Great Opportunity for Big Businesses

The same advantages and opportunities of cloud computing apply to big companies, although
with some differences, for example:

B Big companies usually hire dedicated IT teams that probably already have the neces-
sary skills to install, configure, and maintain an enterprise-class system.

B Big teams can handle the various aspects of a modern solution, from security tasks to
networking performance to installation criteria.

B The same team can be used in different projects, reducing the per-solution costs.

B Big teams typically have fault-tolerant procedures and people dedicated to respond to
alerts.

B Big companies may launch new businesses by using machines that are already in place
and can meet the initial load.

Remember that on-premises solutions do incur variable costs over time: electrical power, IT
people to install and configure new servers, and bandwidth.

Another set of concerns applies to both big and small companies:

B Configuring the same server so that it meets the needs of completely different projects
can be problematic. For instance, one project might require some settings that are in-
compatible with the settings required by a different project.

B Scalability problems can occur when several applications share the same components.

From a technical point of view, using different servers and infrastructure for each application
is ideal—but doing that has an impact on the total cost of solution ownership. In a cloud com-
puting infrastructure, IT managers can separate applications and services from both a logical
and physical perspective without buying the hardware in advance.

In my consulting experience, one of the biggest problems cloud computing faces in large or-
ganizations is the variable nature of the bill. Many organizations prefer to have a fixed amount
of money allocated for a project rather than assume the risks of having variable costs.
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Companies must shift their approaches to cloud computing. That shouldn t be too difficult,
because it s the same sort of shift companies and people have been making for the last 20
years in many aspects of business and personal life. These changes include the following:

B Phone carriers have changed their billing system. | remember my childhood when
there was only one way of paying—a monthly fee and a fixed cost fee for every call.
Today you can choose among hundreds of difficult-to-understand rate plans. The same
applies to any business contract. Cloud billing plans are very similar. They can range
from a fixed rate for a fixed feature to a completely variable rate.

B A growing number of people live in rented houses in many countries. Buying a
house can be a good investment, but hardware components don't acquire value over
time. Many companies don't own the buildings where their offices reside. When they
have a problem, they can request assistance from the owner. Ownership in the cloud is
very similar: problems and patches fall within the owner’s liability.

B Many companies rent cars for their employee instead of buying them. Renting
typically has a fixed cost and some reasonable usage limit (such as mileage). You pay a
higher fee only when you exceed that limit. Cloud computing is essentially the same as
renting. You pay a fixed fee and accept some limits (such as those for bandwidth and
storage), and pay a higher fee only when you exceed those limits.

B Many companies already rent hardware such as personal computers, notebooks,
and servers. Again, the cloud platform is similar, but also includes the bandwidth,
routers, firewalls, and so on.

Remember that, in the cloud, hardware is replaced not only when problems occur (such as
when the plumbing in your house bursts), but also when new models become available. The
electric power service you receive at home or in your office is another good example of the
cloud approach. When new devices become available, such as a new type of electric meter,
you do not have to install it yourself. | live in a small village in Tuscany, and a new meter with
remote configuration and an LED display was installed in my house in 2004. | didn t pay any-
thing for this new device; the costs were absorbed by the fees | was already paying to the
electric company. In the same way, you don t have to pay anything when Microsoft installs
new firewalls or routers in Windows Azure data centers.

Cloud computing also has an impact on open source systems, because cloud customers do
not pay for licenses. The cost of licenses is included in the cloud rental fee. In on-premises
solutions, open source fans state that one of the major advantages of open source operating
systems over Windows-based operating systems is that they are free. In the cloud, this state-
ment isn't applicable: customers pay a fee for the system, which includes servers and other
hardware, and bandwidth. A customer can choose the cloud platform and compare these
costs without worrying about licensing fees.
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Windows Azure and Cloud Computing

Windows Azure is an operating system for the cloud (and hosted in the cloud) that com-
pletely abstracts the physical components of the system: the developer, as the customer,
chooses the features, the components, and the level of Service Level Agreement (SLA) with-
out the configuring of hardware or software on the assigned machines. To guarantee scal-
ability and fault-tolerance, data stored in Windows Azure is replicated to three nodes, and
the load balancer works in a completely transparent way. At the time of this writing, for com-
putational power, a customer can choose among a range of five virtual machine types that
can be described using only these components:

B CPUs You can range from a single processor at 1 GHz and greater to 8 cores if you
want to leverage vertical parallelism.

B RAM Choose the size you need. The available range starts at 768 MB and goes up to
8 GB. You do not have to choose the vendor, the speed, or other characteristics.

B Instance storage Disk space starts at 20 GB and can expand to 2 terabytes per instance.
You do not need to choose the speed, the controller, or the type of redundancy.

B 1/O performance The choice is straightforward: low, moderate, or high.

The subscription fee can include some or all of these features. When a customer exceeds its
limits, the billing system starts charging the surplus. Moreover, these features include every-
thing you need. In five minutes, you can be up and running with a service or an application
on the Windows Azure platform.

If you want to scale up, you can choose from a simple configuration file to increase the num-
ber of machines you are using, and within about five minutes, you obtain more machines. If
you want to reduce your computing power, you can reduce the number of instances at any
time. The billing system will stop charging for dismissed instances immediately.

You can also change the machine size at any time; however, it takes a slightly longer period
of time to restart the service, because the platform needs you to redeploy the application.
Such a redeployment operation usually takes about five minutes, after which you are up and
running with new instances on new machines.

Costs are proportional to the chosen configuration, but—and this is significant—you can
change the configuration as needed.

Every technical aspect of the deployment is Microsoft s responsibility. Fortunately, no one
knows Microsoft Windows Server 2008 SP2 (the operating system on which Windows Azure
is currently based at the time of this writing) better than Microsoft, and no one knows the
.NET Framework internals, the operating system kernel, the [IS components, Microsoft SQL
Server, and so on, better than Microsoft.
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Similarly, for maintenance and security, no one can apply patches faster than Microsoft. Even
if your administrators check newsletters or read feeds 24 hours a day, they will always be sec-
ond to the Microsoft team, which applies patches to the Windows Azure platform automati-

cally as soon as they become available.

Your application is deployed using a model that describes the application s needs. Developers
can request a certain amount of disk space, and Windows Azure provides it automatically.
However, you cannot request a specific SCSI (small computer system interface) controller or

a RAIDS configuration—but you don t typically need to do that. The only thing you need to
do is ensure that the application has sufficient disk space. If you achieve the required perfor-
mance for your applications, because redundancy and scalability are assured, you don t need
to know all the internal details. There is no added application value in knowing disk types.
Moreover, you can avoid the inherent risks of choosing the wrong disks.

Windows Azure hides most of the details of an on-premises solution. Every resource is ex-
posed as a service (such as the storage account service for managing files) using standard
protocols. All the storage details are completely transparent to developers on every platform.
Physical resources are exposed by the infrastructure as services so that developers don t need
to write resource-specific code to handle details like these:

B Physical location of resources

B |[nstalled hard disks

B Name of the servers

B Network path

B |IS virtual directory

B |Ps of the requested machines
Likewise, the .NET Framework developers usually don t need to understand the way the gar-
bage collector (GC) works internally; all they need to know is how to release objects properly
to let the garbage collector do its work most efficiently. They don t need to ask the garbage
collector to run to clean up memory—and in most cases it would be counterproductive to do

so. Similarly, in the cloud, knowing internal details of the local storage service is unimportant,
but opening and closing files correctly is fundamental.

To reach a remote resource, the application must call the service that exposes the resource
itself. Technically, developers use the service URI to insert, update, or delete a resource, and
use the OData REST pattern to query the service for existing resources.

This usually leads to a common question: does typical developer code work well in Windows
Azure? The answer is that it depends. If you developed the application properly, decoupling
it from dependencies and separating functionality into appropriate layers, the application will
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probably perform as well (or even better) in Windows Azure with few or no changes. (If you
need to store files in shared storage, you will need to adapt some code.)

If the code is monolithic or you did not take full advantage of object-oriented programming
(OOP) techniques, or the application consists of "spaghetti code" that mixes Ul with business
logic or data access logic, the application will probably need some adjustments to work with
a different type of storage. However, generally, when the application works with SQL Server,
you can probably port it to Windows Azure and SQL Azure with minimal modifications.

If you decide to use the Windows Azure storage service instead of SQL Azure as the storage
service for your application, and you wrote a correctly layered solution, you can simply substi-
tute your existing data access layer with the new one (or adapt your existing layer). The stor-
age service exposes resources as an OData service using the same pattern used by Windows
Communication Foundation (WCF) Data Services in .NET Framework (previously referred to as
Microsoft ADO.NET Data Services in .NET 3.5). If you chose this type of data access technique
for your on-premises client solution, you need only adapt the code to use the security model
exposed by Windows Azure—and that's it.

The upcoming chapters walk you through the various services and features exposed by the
entire Windows Azure platform. You start with a complete description of both the released
and announced features in the next chapter, then begin writing code in the local simulated
environment, and finally deploy the code to an instance in the cloud. You see how to use the
storage service efficiently, and how to work with OData and WCF Data Services. The later
chapters are dedicated to SQL Azure and the Windows Azure AppFabric, which represent
two of the major components built on top of Windows Azure so far.

The last chapter is dedicated to a simple example application that uses OOP techniques and
patterns to decouple the user interface and business layer from the data access components.

Summary

This chapter provided an introduction to cloud computing, starting with the basic idea and
moving on to a brief introduction to Microsoft s cloud strategy. You saw some of the com-
mon patterns and theories behind this new wave in the computer industry.
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Chapter 2
Introduction to the Windows Azure
Platform

After completing this chapter, you will be able to
B Understand the basic workings of the Windows Azure platform.
B (Create a service.
B Understand Worker Roles.
B Understand Virtual Machine Roles.
B Describe the purpose and architecture of Windows Azure AppFabric.
B Know how SQL Azure fits into the overall picture.

Chapter 1, "Introduction to Cloud Computing,” discussed the general concepts and ideas
that underlie Microsoft's cloud computing platform and infrastructure. The following excerpt
from the Windows Azure website (Microsoft Corporation, Windows Azure website, 2011,
http://www.azure.com) describes how the Windows Azure platform meets the needs of
developers. The first two sentences recall what Chapter 1 explained: you pay only for what
you use, scale up when necessary, and scale down according to business needs. This is true
for every component of the platform:

Building out an infrastructure that supports your web service or application can
be expensive, complicated and time consuming. Forecasting the highest possible
demand. Building out the network to support your peak times. Getting the right
servers in place at the right time, managing and maintaining the systems.

Or you could look to the Microsoft cloud. The Windows Azure Platform is a flexible
cloud—computing platform that lets you focus on solving business problems and
addressing customer needs. No need to invest upfront on expensive infrastructure.
Pay only for what you use, scale up when you need capacity and pull it back

when you don't. We handle all the patches and maintenance — all in a secure
environment with over 99.9% uptime.

The chapter you are reading now focuses on the Windows Azure platform, starting with the
operating system, and describes the way Microsoft is choosing to respond to the rise of cloud
computing. It provides an overview of the major Windows Azure platform components. You
see what these components are and how each functions to help you deliver and manage
cloud applications.

15
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In the next chapter, you create a simple application that takes advantage of the Windows
Azure platform'’s scalability feature. You also publish that simple application to the cloud
using the project portal.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on ncuded n ths book was accurate at the t me of wr t ng

The Operating System

The most important component of the platform is Windows Azure, the operating system
created for the cloud. Like all operating systems, its purpose is to provide an abstraction
from the physical hardware components and a set of services that every application can use.
In other words, Windows Azure has the same role as a traditional operating system on any
hardware platform.

It also has many similarities to—as well as many differences from—a traditional file system.
Unlike a traditional operating system such as Windows 7, which abstracts a single box with
its CPU, hard disks, keyboard, mouse, and graphics cards, Windows Azure abstracts a set of
servers, providing a common platform for building services and applications in a completely
virtual environment. In this environment, you work with servers, but you do not install the
application on server A or server B; you deploy an application, but not on a specific disk C or
D; and you do not have to configure the network card or the virtual directory to expose your
services.

Like traditional operating systems, Windows Azure exposes a way to store data, called local
storage. However, this storage doesn't consist of physical hard disks nor is it a traditional
network share such as \\servername\sharename. Instead, Windows Azure provides shared
storage. It provides CPU power—but not just the processors you can see when you open
the case of a physical server. In fact, no one can see the actual disks or machines that host

a Windows Azure solution; you just upload the application to the environment and let
Windows Azure choose the best servers, disks, and load balancing strategies for a particular
solution. You can describe your application’s needs in a logical way. For example, you can
request 1 GB of local disk space to cache remote resources, but you cannot force Windows
Azure to deploy your solution on a specific disk or server. You can specify that your applica-
tion needs to listen for HTTPS requests on port 443, but you cannot configure the IP address
of the virtual node.

You can't install the current version of Windows Azure locally, but you can use a local devel-
opment environment that simulates the cloud version of Windows Azure so that you can
test your solutions before deploying them. Window Azure is not a product you can find in
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a shrink-wrapped software box on the shelf in some store, and there’s no demo version you
can download and try out on your local server. Everything is in the cloud. At the time of this
writing, Microsoft is slated to release the Windows Azure appliance, and describes it like
this: “The Windows Azure platform appliance consists of Windows Azure, SQL Azure and a
Microsoft-specified configuration of network, storage and server hardware. This hardware
will be delivered by a variety of partners” (Microsoft Corporation, Windows Azure website,
2011, http.//www.microsoft.com/windowsazure/appliance/default.aspx).

As you learned in the previous chapter, the main advantages of this cloud-only approach are:

B You do not have to configure hardware, drivers, system components, or the operating
system.

B You do not need an inbound Internet connection.

B You do not have to install and configure your own router, firewall, or obtain public IPs;
consequently, you do not need network configuration expertise.

B You do not need to apply patches or monitor the system for hardware or software
failures.

B Microsoft monitors and maintains the system 24 hours a day so that you don't have to
do it on your own.

B The load balancer configuration is logical, not physical.

B You pay for services you need for a defined period of time. During high-use peaks, you
can increment the number of “servers” simply by changing a number.

B You do not need to precisely dimension your hardware and buy it in advance.

Window Azure takes care of all these aspects for you. It can manage services automatically,
basing its decisions on a completely logical configuration. You provide a set of rules that
the Windows Azure “brain” (called fabric) follows to deploy your solution. This set of rules is
called the model it is a logical description of an application’s configuration in the cloud.

Windows Azure uses the term service to identify every piece of code that can be exposed
and used. For example, an ASP.NET application, a while-block that dequeues some messages,
and a Windows Communication Foundation (WCF) service are all services. Each service can
be hosted in the platform on different servers. Each server, or more precisely, each node, is
based on Windows Server 2008 R2, so virtually any code that can run on-premises can run in
the cloud as well.

The hosting environment is distributed on different nodes that are hosted by servers. Each
server is part of a server collection that resides in a container. The container is like a big ship-
ping container that you can see on the tops of barges and freight trains, and it is placed in
a data center by plugging in a giant cable that provides network connectivity and electrical
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power. From this point on, Windows Azure takes care of everything. When you deploy a
solution, you do not have to use a remote desktop to connect to one of these servers—in
fact, you don't even have to know the name of the machine. Instead, you use the simple
web interface shown in the following figure.

Vi Favorites | 5. @ Suggested Sites ] Web Slice Gallery v

& Monagement Portal - Windows Azure Platform B~ B v dpov Pagev Safetyv Toolsv i@v 22
£ Windows AzurePlatform Billing | Roberlo Brunelli | Sign Oul o
New | | Creale a new Deployment & Instances Nemote Access
Subscription: 1786887456 Properlies
Neme | Service name: devleaprob |

| Target environment: Production

Deployment name Created
1

Package location

DNS Prefix

| | Browse Locally... |

| Browse storage... | Cores used

Configuration file
Name

| | [ Browse Locally... |

| Browse Storage... |
Reqlon

Cancel

Status

Type

Duitajge[eabi poised Take me back to the old portal © 2010 Microsok Corporation Privacy Statement Terms of Use |  Feedback (&3

@ Intemnet | Protected Mode: On v W% v

Completing this dialog box is the only task you have to do to deploy a solution and, as you
can see, there is no physical component to configure. Microsoft Visual Studio builds the two
files that the dialog box requests (Application Package and Configuration File) to deploy a
service in the cloud automatically every time you create a cloud project. You will learn how
to create a cloud project in Chapter 3, "Creating a Web Role Project.”

The Application Package file is the result of compiling your cloud project. It contains the
code that Windows Azure will deploy to every node. The Configuration Settings file equates
to what | called a model earlier in this chapter. The simplest form of a model is shown in
Listing 2-1.

LISTING 2-1 Serv ceConfigurat on.cscfg.

<?xml version="1.0"7>
<ServiceConfiguration serviceName="DevLeapCloudService" xmlns="">
<RoTe name="WebRolel">
<Instances count="1" />

</Role>
</ServiceConfiguration>
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This basic service model contains the configuration for a service, called DevLeapCloudService,
that will be deployed to one node of the cloud (one of the virtual servers) as specified by the
Instances element value.

As you can see, there is little in this configuration except for names and an instance count:
you do not have to configure the IP address, create a virtual directory, copy the application
files to the relative path on some remote disk, configure read access to that directory, and so
on. You just create a service using the portal, and upload the binaries and the configuration
file. You see how to do that in the next procedure.

Service Creation

To create a service that hosts some code, you have to create a new hosted service. You create
that service from the main page of the portal (after logging in with a valid Windows Live ID).

Create a Service

1. Open the browser of your choice and go to http://www.azure.com.

From this page, you can access useful information about the platform as well as the
major links to the SDKs, as shown in the following figure.

£ Windows Azure Platform - Windows Internet Explorer E
&)= [ rttp/fomnmicrosoftcom/windowsazure ~[41] % |[lo ing o v
i Favorites | [T Windows Azure Plotform fi v B v = @ v Pagev Safetyv Tk~ @+~

United states Change | Al Microsoft sites
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Virtual Machine Role
Easier migration of Windows
Server applications to sl

= Windows Azure.

W Marketplace

Share, buy and sell building
block components, training,
premium dale sels plus finished

Ouilding out an infrastructure that supparts your web service or application can be expensive, complicated senvices and applications.
and time consuming. Forecasting the highest possible demand. Building out the network to support your
peak times, Getting the right servers in place at the right time, managing and maintaining the systems.

Or you could lock to the Microsoft doud. The Windows Azure platfarm is a flexible cloud—computing
platform that lets you focus on solving business problems and addressing customer needs. No need
to invest upfront on expensive infrastructure. Pay only for what you use, scale up when you need capacity
and pull it back when you dorrL We handle all the palches and mdintenance — all in g secure environment
with over 99.9% uptime.

" Announcing: See 3 complete list of all the PDC 2010 announcements PDC 2010

" Announcing: If you would like to be notified when our new Windows Azure features are available, as -
m |

. »

@ Intemet | Protected Mode: On Gov RI0% v

.| Done, but with errors on page.

2. You need to buy a subscription before you can work with Windows Azure. Click the
Sign Up Now link or the Try link and choose the plan that best suits your needs.
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3. After you activate your subscription, return to the home page, shown in the following
figure.

If you just want to test the product, the portal provides some discounted offers at the
time of this writing. These subscriptions might be a perfect opportunity to test your
solutions in the cloud. Note that most MSDN subscriptions can also include Windows
Azure platform subscriptions. | suggest reviewing all the offers available.

Note You can find deta ed nformat on about subscr pt ons and projects n Chapter 6,
"W ndows Azure Operat ng System Deta s”

i @ Suggested Sites = ] Web Slice Gallery =
£ Windows Azure .*’ SQLAzure

O e i i i —n-“

Focus on your application. Not the infrastructure.

Sign in to the Managment Portal | Support

m

What is Windows Azure Platform?
Windows Azure Platform is comprised of Windows Azure and = Le
SQL Azure and cnables developers to build, host and scale QT s +

applications through Microsoft datacenters. Using Windows
Azure and SQL Azure allows you to focus on what you do best- q L |I\ADW‘ p‘zurg

development!
: P‘.‘\'{-\orn?
[

Learn More

Who uses Windows Azure Platform?

. m »

Three links on the right side of the page take you to the various portals. The Windows
Azure Developer Portal is the one you need to create your first Windows Azure Service.
You learn more about the SQL Azure and AppFabric Portals and components later in
this chapter.

4. Click on the Sign In To The Management Portal link to open the Management Portal.

After logging on using your Windows Live credentials, you find the Getting Started
page shown in the following figure.
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5. On the Getting Started page, click Hosted Services, Storage Accounts & CDN to man-
age your services. The home page for managing services is shown in the following
figure.
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Click the New Hosted Service icon on the toolbar to create your new service. Assign the
name Demo to the project and type a URL prefix for your service, as shown in the next
figure. The URL prefix represents the Public Service Name for your service. The name
you supply must be globally unique. The portal checks the availability of the name as
you write.

Gl

| & httpsi//windows.azure.com/

i Fovurites | 8 Management Portal - Windows Azure Platform Br B - @ v Pauer Sy Twhr @ &
Creats Hosted Se B
£ Windows AzurePlatform | & o e e md T ey e e 2
Chnasa a subscription
windowsazure 794 - A

- ]
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| azuresbe123 |cloudapp.net punt administrator
Choose a region or affinity group
(2| chooce a Region il ()| Create or chooza an affinity group pted
Deployment options
(2) Daploy to stage environment e
() Deploy to production enviranment
() Do not deploy

ta
|+ Stert after successiul deployment
Deployment name
! us
Package location

| | Browse Locally... | | Browse Storage... .

| ice
Configuration file
| Browse Locally... | | Browse Storage... | |seription 10
| Add Cartiicate

e

oK | | cancel
tatement Terms of Use | Feedback [+

Dela refresh paused

Dane & @ Intemet | Protected Mode: On v HIN% v

The service name is just a logical name and has no relevance during deployment. In
practice, the label is useful for finding a service in the service list shown in the previous
image and in the relative treeview menu.

Choose a region to host your service. You can select any region where Microsoft has a
data center for Windows Azure. This option lets you host your code in a data center in
your local region or in the region closest to your users.

Note The Choose A Reg on Or Affin ty Group sect on s very mportant because you can
define a group of re ated serv ces that are guaranteed to be hosted n a s ng e data center
See Chapter 6 for a deta ed d scuss on
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8. In the Deployment Options section, select the Do Not Deploy option and click the OK
button. (Don't worry about completing the other text boxes for now.) You now have a
new hosted service. The next figure shows the user interface for managing a deployed
service.
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Congratulations! You created a hosted service in which you can deploy your solution using
the easy procedure described at the beginning of this chapter. You also uploaded the bina-
ries and the configuration file—that is, the model that describes the application’s require-
ments. Chapter 3 is dedicated to explaining how to create the binaries and model using
Visual Studio.

To review, to create a new solution, you have to:

1. Create a hosted service providing the name of the Service, the public URL, and the
region.

2. Upload the cloud service package (the binaries) and the configuration file.

You learned that Windows Azure is an operating system and that it completely hides the
physical details of the data center, servers, disks, and virtual directories. Because you don't
need to worry about any of those aspects, you can deploy a solution with just two clicks.
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Figure 2-1 shows you my Windows Azure subscriptions and projects.

i Favorites | @ Management Portal - Windows Azure Platform i~ B - [0 @ - Page~ Safety~ Tools~ @~ &
£J Windows Azure Platform Rilling | Roberto Brunetti | Signout > €
New Hosted " .
Service )
New Deployments Instances Remote Access ‘
< z > =

= Deployment Health L affinity proup name o | || ? Properties By

= Affinity Groups. Name: Type Status Envirunment Account administrator

On Managoment Cartificatas 2] Thinkahead - MSDN Subsription Active roberlu@roberlubrunel

= Hosted Services (7) o Thinkahead Site Husted Servics Cruated

Created
= Storage Accounts (5 Certificotes
i i et 10/16/2010 6:49:39 Al
3 User Management 4 Windows Azure Tools Service Certificate Created
3 VM Images ThinkAhead. WP7CloudSenvices. . Neployment Ready Praduction Name

© WebRole Role Ready Production Thinkahead - MSON

i} webRole_IN_0 Ready Productior

Quota
2] WP? Cloud Services - Dev Acc Core Active
pu Cares: 1/20
£ vome .~ WP7 Cloud Services Created Hosted Services: 1/ 6
[ Certificates. Storage: 1/ 5
Hosted Services, Storage
ol 5| POCOB CTP Disabled
* Accounts & CDN | Status
24 Robertob - CTP Disabled 3
Aclive
|J Database 5] 1786887456 Active
. DevLeap Web Site Crested Service administrator
Jas| Reporting [ Certificates roberto@robertobrunett
g, Servcs s, Ben ¥ devieaprob Hosted Service Created Subscription 1D
'? & caching £ Certficates 039 bf2-c
7% demo webeast d Service Created
oy, Virtual Network [ Certificat Type
. e Subieccntion
Refreshing data... Take me back to the old portal |  © 2010 Microsoft Corporation Privacy Statement Terms of Use |  Foedback G
@ Internet | Protected Mode: On G~ R -

FIGURE 2-1 Home page for manag ng projects.

The two projects labeled as Disabled in the preceding screen are based on the first commu-
nity technical preview (CTP) of Windows Azure. (The one called PDCO8 —CTP is the first public
release of Windows Azure in October 2008 that | used during the beta period.) The other
three projects are, in the order they appear in the screen: a demo subscription that | used dur-
ing training classes; my company’s website http.//thinkahead.cloudapp.net; and a set of hosted
applications that expose services to Windows Phone 7 applications, which you can see at
http://wp7.thinkahead.it (a DNS alias to my company’s hosted services).

Save the Planet is a simple application composed of a hosted service and a Windows Phone
client application. Users enter the actions they've taken to help the planet, incrementing a
global counter visible to any application owner. The company developed a service in WCF
to receive this kind of input and a database structure to store the data. Because users can
receive notifications when the global counter reaches important goals, the company had to
store the push channel URI someplace and create a service that sends notifications to the
users. But many questions remain, such as how many users will buy the application. What will
the frequency of their actions be—that is, how many requests will the company receive per
hour? How many notifications will need to be sent? How many records will need to be pro-
cessed? The answer to all these questions is that the company simply doesn’t know!
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Suppose the company bought some hardware to run the site on, and the number of envi-
ronmentally conscious people using the application grew rapidly, thanks to advertising and
word of mouth. In that case, the company might buy new hardware, but installing, configur-
ing, securing, deploying, and testing the application on the hardware (in addition to other
activities) would take time. Instead, the company decided to host the service on Windows
Azure, so when the application became popular (it was the top-selling app in its category) in
October and November, the company just incremented the number of instances. That took
only a few seconds, and we did nothing but change a number in the model. You can click the
Configure button of the deployed solution to increase the server capacity at any time. This
increased capacity is shown in the next figure. In the figure are five configured instances of
the Web Role for this application. (The Web Role is the front end hosting the WCF Services.)

It's useful to know that you can perform any of the operations described so far in this chapter
programmatically, by calling the Windows Azure APIs. You can create a remote configura-
tor that reads some data—let's say, the number of concurrent requests—and automatically
increases or decreases the number of instances accordingly.

— R - (= & [
» ~
G : @ Management Portal - Wind... % ||
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£ Windows Azure Platform Billing | Roberto Brunetti | Sign Out L2
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<Setting name="LevelQuantity" value="10" />
<Selling name="DalFactoryType" value="ThinkAhead WP7CloudServices. Dal. Syl
< /ConfigurationSettinge>
Home <Instances count="5" />

~Certificates-
«Certificate name="Microsoft. Windowsazure.Plugins RemoteAccess. PasswordEne
</Certificates>
</Role>
</ServicaConfiguration>

| ox | cancel

Data refrech pauced Take me back to the old portal | ® 2010 Microsoft Corporation Privacy Statement Terms of Use | Help and Support | I

The convenience of the virtual configuration works in the opposite direction as well. If use
of the Save the Planet application were to decrease dramatically after its initial momentum,
the company could simply scale down its solution without idling or removing any hardware,
reconfiguring load balancers, endpoints, machine, disks, and so on.

Every service hosted in Windows Azure can manage the resources exposed by the operat-
ing system using the appropriate APIs. For example, in the service model, you can request
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40 GB of disk space for local storage, and then use the RoleEnvironment class to request a

file path that you can use to manage that space. Windows Azure can allocate the 40 GBs on
a local disk, so you cannot refer to directories and files using the classic path; instead, you
have to ask Windows Azure for that location and then use the classic System./O API, basing
the root path on it. The local storage request, as well as the other settings in the model, let
the Windows Azure fabric choose the best server to host the service. Local storage is noth-
ing more than a space on a disk of the machine that Windows Azure has chosen to host the
service: it is inaccessible from the outside, it cannot be shared among instances, and it is not
guaranteed to survive a machine recycle or a crash. You can use this space to cache resources
or store temporary files, but do not use it to store application data, session state, or any other
data that you cannot recalculate quickly from the application code.

Windows Azure exposes two different environments for each hosted service: the Production
environment shown in Figure 2-1, and a staging environment that you can create by click-
ing the New Staging Deployment button. Staging and production can use different models
and different configurations, as well as different numbers of instances. You can configure the
staging environment with a smaller instance number sufficient for testing the application,

as well as a different connection string and path that use staging rather than production
resources.

When you deploy a hosted service to the staging environment, you receive a temporary URL
that is composed of a GUID followed by your service name. The staging environment is iden-
tical to the production environment in terms of the types of servers, network capabilities,
processor types, and so on. You have to pay to host a service even in a staging environment,
so the Windows Azure billing system starts to calculate usage time when you deploy a ser-
vice, whether you do so in a staging or production environment. If you chose a pay-as-you-
go subscription, your account is charged immediately; if you chose an offer with some hours
included, your account will be charged only if you exceed your limit.

You can swap production and staging environments whenever you want—it takes just a
moment. Typically, you deploy a new version to the staging environment, test it, and then
press the VIP Swap button to move the staging version to the production environment and
the old production code to the staging environment. If something goes wrong, you can
immediately swap the two environments again to return to the previous situation and inves-
tigate the problem. The swap operation occurs in near real-time because Windows Azure
fabric just adjusts the internal DNS, exchanging the pointers.

Chapter 3 is dedicated to creating and deploying a simple application using the Windows
Azure Tools for Visual Studio.

In the following figure, the production environment is hosting the first version (labeled V1 in
the screen) of the service. It is exposed on http://azuresbs123.cloudapp.net, which represents
its public URL. In contrast, the staging environment is hosting the next version of the service
(labeled V2) for testing purposes.
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During the test phase, the company used the temporary URL http://<guid>.cloudapp.net to
reach the application’s pages and services. When all tests are complete, the Swap VIP (Virtual
IP) button switches the DNS pointers so that the real URL http.//azuresbs123.cloudapp.net
points to the machine hosting the second version of the service, and vice versa.

Windows Azure Storage

The Windows Azure operating system, as illustrated in the previous section, exposes a virtu-
alized environment where you can host your services in a very simple fashion: you create a
new hosted service and then deploy your solution without having to worry about any of the
classic (and often painful) deployment issues.

The operating system lets you store three different kinds of resources: blobs, tables, and
queues. You use blob storage to store files. Tables are a type of unstructured entity container,
and you can use queues to decouple two applications. All storage resources are covered in
the next chapters. To use these types of storage, you have to create a storage account project
from the portal. Storage accounts are publicly exposed via HTTP, so you can reach a particu-
lar storage account (subject to security policy permissions) from virtually everywhere. Hosted
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services can use the storage account to store application data permanently (remember that

local storage is local to the machine and is only temporary). Because the storage location is

exposed via HTTP, an on-premises server application can use the same Windows Azure stor-
age account as a hosted or mobile application as long as a connection is available.

Windows Azure exposes the storage account data using Internet standards such as HTTP,
REST, and OData (Open Data Protocol), so it's accessible by just about any platform in our

galaxy.
To create a new storage account, you complete a simple wizard available from the project
portal.
Create a Storage Account
A storage account is the second project type you can create using the Windows Azure Portal.

1. On the main project page, click the Storage Accounts link in the upper-left menu,
shown in the following figure.
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2. Click the New Storage Account button on the toolbar to open the Create A New
Storage Account wizard, shown in the following figure.

T ———
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Choose a subscription
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[o] e

Morth Eurcpe |12
O create or choose an affinity group 5|

Dane D Intemnet | Protected Mode: On v fuex v

3. Type a unique URL for your service in the Enter A URL text box and select a region in
the Choose A Region Or Affinity Group section. The service name you choose will form
the suffix for the URI that Windows Azure exposes so that you can access the service.

The Create Or Choose An Affinity Group option list box allows you to define a named
group of servers to host your services and data. Windows Azure guarantees that the
servers in an affinity group will be hosted in the same data center. Placing your services
in the same affinity group will hold latency to a minimum.

4. Click the Create button to create your storage account. You see the screen shown in
Figure 2-2.
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FIGURE 2-2 Storage account deta s.

If you followed all the steps in this procedure, you should end up, in theory, with an infinite
space in which to store your data. This space is distributed across servers by an automatic
load balancer, and by default it is replicated to three nodes, which guarantee a high level of
fault tolerance. Note that you created this robust storage with just three mouse clicks—you
didn't have to buy new hardware, configure it, or expose it to the outside world.

As you can see in Figure 2-2, you get three different endpoints for your storage, each one
dedicated to a different kind of resource (| introduced these to you earlier, too):

B Blob This service is the persistent file system for every Windows Azure application.

You use this endpoint to store images, documents, and other files. The blob can be
organized in different containers.

Table A table is a container of heterogeneous entities that you can store and retrieve
using a key. A table has no predefined structure, and you can organize it in partitions,
spreading different partitions across different servers to achieve an optimum level of
scalability.

Queues A queue can be used as a method to decouple applications, enabling asyn-
chronous communication. Windows Azure exposes a simple service that any applica-
tion on any platform can use to send messages to other applications.
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Everything is exposed using standard protocols, so it's possible, for example, to make a REST
query using the PUT method from a PHP (Hypertext Preprocessor) on-premises applica-
tion to insert a blob in the storage, and then use code in a Windows Phone 7 Microsoft
Silverlight application to perform a GET operation to retrieve the list of blobs in the storage.
As you can see in Figure 2-2, you receive two access keys that you can use to secure access
to your storage account. In the next chapters, you learn that these keys are equivalent. You
learn more about using an Azure storage account and related code in Chapter 4, "Windows
Azure Storage,” and Chapter 5, “Tables, Queues, and Worker Roles,” which are dedicated to
describing this feature.

The billing method for the Windows Azure storage account is different from the billing
method for Windows Azure Compute: you don't pay when you create a project as you do
with a hosted service. The Windows Azure storage account charges transactions to the stor-
age and the space occupied. | discuss this more in Chapter 6.

The Worker Role

The cloud storage account exposes a smart service so that you can build a queue solution to
decouple one application from another. A perfect example is decoupling the front end of a
web application (the Web Role) from the back end (the Worker Role). A Worker Role is a type
of service that, by default, is not exposed with an endpoint but is instead dedicated to per-
forming process operations in the back end.

An example of a Worker Role project might be an order-processing process that receives
an order as a message in a queue from the front end. The front end is freed up immediately
after it inserts the message in the queue.

You can adjust Web Role and Worker Role instances independently. If you want to accept
more orders, you can increase the instances for the front-end. The queue will accept more
orders without any problems, and the front-end thread that serves the user request can be
placed in the pool to serve another incoming request. Similarly, if the queue length starts to
increase, you can adjust the number of Worker Role instances accordingly.

Figure 2-1 showed the real-world deployment of the Save the Planet Windows Phone 7
application. The 11 instances of the Web Role process the WCF service call to increment the
application’s action counter. The Worker Role is a scheduled process that sends notifications
to the client. The code scans a User Table to check the last date the current user performed
an action to determine whether a user needs any notifications and if so, it sends the notifica-
tion. The application scans the table once each minute, so it does not need more than one
instance.
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A Worker Role can open an external endpoint; in this way, it becomes reachable synchro-
nously by a remote client or a Web Role in the cloud.

Worker Roles are hosted in different nodes from Web Roles. This is important because it
means that you get charged for Worker Role instances separately from Web Role instances.
For example, if you deploy both a Worker Role instance and a Web Role instance, you have
to pay for a total of two instances.

The Virtual Machine Role

During the Professional Developers Conference (PDC) 2010, Microsoft announced the Virtual
Machine Role functionality by which developers or IT Managers can transfer an on-premises
virtual machine to the cloud. (This feature was first announced at PDC 2008 with the code-
name RAW Mode.)

A Virtual Machine Role runs a virtual hard disk (VHD) image of a Windows Server 2008 R2 vir-
tual machine (VM). The VHD must be created from an on-premises Windows Server machine,
at which point the image can be uploaded to Windows Azure. After it is stored in the cloud,
the VHD can be loaded on demand into a VM Role and executed. Customers can configure
and maintain the operating system and use Windows Services, schedule tasks, and so on for
the VM Role.

It is important to remark on the differences between the Web and Worker Role models and
the VM Role model. At the time of this writing, Microsoft introduced the VM Role with this
statement (Microsoft Corporation, Windows Azure website, 2011, http.//www.microsoft.com
/windowsazure/compute/default.aspx):

A Virtual Machine (VM) role runs an image (a VHD) of a Windows Server 2008

R2 virtual machine. This VHD is created using an on-premises Windows Server
machine, then uploaded to Windows Azure. Customers can configure and maintain
the OS and use Windows Services, scheduled tasks etc. in the VM role. Once

it's stored in the cloud, the VHD can be loaded on demand into a VM role and
executed. The VHD can be used as the base image for all instances of a VM Role.

The statement clarifies that developers have to manage the virtual machine—configuring
it, patching it, and updating it. A Web or Worker Role is a more flexible and automated
environment.

Windows Azure AppFabric

Windows Azure exposes the base services for the entire platform. Microsoft has also
released a set of products and technologies built on Windows Azure called the Microsoft
Push Notification Service for Windows Phone 7. This is a Microsoft service hosted on the
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Windows Azure operating system. Some of the Windows Live Services are already hosted
on Windows Azure.

Windows Azure AppFabric is another set of services hosted on top of the operating sys-
tem that provides a comprehensive middleware platform. Developers use Windows Azure
AppFabric to connect application pieces together, manage identity and access control,
cache remote resources, and create composite applications.

At the time of this writing, the official documentation (Microsoft Corporation,
Windows Azure website, 2011, http.//www.microsoft.com/windowsazure/appfabric/
overview/default.aspx) describes Windows Azure AppFabric in this way:

Windows Azure AppFabric provides a comprehensive cloud middleware platform
for developing, deploying and managing applications on the Windows Azure
Platform. It delivers additional developer productivity adding in higher-level
Platform-as-a-Service (PaaS) capabilities on top of the familiar Windows Azure
application model. It also enables bridging your existing applications to the cloud
through secure connectivity across network and geographic boundaries, and by
providing a consistent development model for both Windows Azure and Windows
Server.

Finally, it makes development more productive by providing higher abstraction for
building end-to-end applications, and simplifies management and maintenance of
the application as it takes advantage of advances in the underlying hardware and
software infrastructure.

The middleware services run with the same paradigms described in this chapter and the pre-
ceding one: payment only for what you use, deployment, logical management, and autocon-
figuration of lower-level services such as load balancers and a fault-tolerance strategy.

Windows Azure AppFabric was released in April 2010 with two important initial services:
Service Bus and Access Control. Other services will be released in the CTP during 2011.

The Service Bus

The Service Bus service provides secure connectivity and messaging capabilities through
which distributed and disconnected applications can talk together via the Service Bus pat-
tern. The Service Bus is of course hosted in the cloud, so any application that has an Internet
connection can access it. To start exchanging messages via the Service Bus from any applica-
tion and platform, you create a new service namespace using the portal. The service uses
Internet standards such as HTTP and REST to create services and exchange messages. As you
will learn in Chapter 7, “Building an AppFabric Solution,” if your service-oriented architecture
(SOA) solution is based on WCF, adapting the solution to use the Service Bus involves only a
few lines of code and some configuration settings.
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At the time of this writing, Microsoft presents the Service Bus with this statement (Microsoft
Corporation, Windows Azure website, 2011, http.//www.microsoft.com/windowsazure
/appfabric/overview/default.aspx):

The Service Bus provides secure messaging and connectivity capabilities that
enable building distributed and disconnected applications in the cloud, as well as
hybrid application across both on-premise and the cloud. It enables using various
communication and messaging protocols and patterns, and saves the need for the
developer to worry about delivery assurance, reliable messaging and scale.

The following figure illustrates a typical Service Bus message flow. In this image, an on-
premises application behind a firewall or a NAT registers itself on the service bus using a
simple POST request to the service namespace URL (created in the portal). When authorized
applications send messages to this public URL, the Service Bus acts as a relay; it forwards the
messages to the on-premises applications. This technique eliminates the need to expose the
on-premises application to the outside world. It also enables new applications to become
part of the message flow. Any new application that needs to receive the same messages can
register itself in the service namespace.

o=
e‘\_)\fl hitpi/fww com P = & X || £ Windows Azure Apptabric |... % () 25 ist

oy @ Suggested Sites » 3] Web Slice Gallery =
Seaunwmdmrs.lT‘, l

£3 Windows Azure

Microsoft's Ui

Overview

ted and disconnected

. ‘ [V\ lusing various communication o —|
I S irance, relizble messaging and
" Service Bus| "I y L s ‘ I G NA
“ Access Cont & ] E ’ ‘ E
4\ =2 T
 Caching /¥ N N\ I

“ Integration § s E

~ Composite A

@
[T

Featured Conte

AppFabric Previews [SEE e AppFabric Service Bus

‘ nr »

www.it-ebooks.info


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

Chapter 2 Introduction to the Windows Azure Platform 35

The Service Bus can relay messages that contain text, XML, graphics, binary data, and stream-
ing data. It exposes classes to various programming environments using a set of SDKs. If an
SDK is not available for a particular platform, developers can still use REST and HTTP to inter-
act with the Service Bus nodes.

The Access Control Service

The second released piece of the Windows Azure AppFabric is the Access Control Service.
At the time of this writing, the official documentation states (Microsoft Corporation,
Windows Azure website, 2011, http.//www.microsoft.com/windowsazure/appfabric
/overview/default.aspx):

Access Control provides an easy way to provide identity and access control to web
applications and services, while integrating with standards-based identity providers,
including enterprise directories such as Active Directory®, and web identities such
as Windows Live ID, Google, Yahoo! and Facebook.

The service enables authorization decisions to be pulled out of the application
and into a set of declarative rules that can transform incoming security claims
into claims that applications understand. These rules are defined using a simple
and familiar programming model, resulting in cleaner code. It can also be used to
manage users’ permissions, saving the effort and complexity of developing these
capabilities.

Authorization rules can be pulled out from an application and put onto the Windows Azure
AppFabric Access Control. A developer can manage permissions and claims using both the
developer portal and the provided command-line tool. Some third-party tools and free tools
can facilitate the construction of these rules. (You can find these at http://www.codeplex.com.
Use the term “Azure” in the search engine.)

Here's a possible scenario. A client application (represented on the right side of the following
figure) sends the required claims to the public Access Control URL to access a remote appli-
cation. The Access Control service checks the input claims against the defined rules, produces
the output claims, and sends these claims in a secure token that the client application then
sends to the remote application (on the left side of the figure). The server application can
request permission to the AppFabric Access Control.
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The Access Control service uses REST and the Web Resources Access Protocol (WRAP) to fun-
nel claims back and forth to the applications. Because those are publicly exposed in the cloud,
they can be used anywhere and on any platform. For example, at the time of this writing, no
SDK exists for Windows Phone 7, but you can still use REST and HTTP to ask the Access Control
Service for security claims and use those to send messages to the Service Bus.

Microsoft plans to release three additional useful components in the second half of 2011:
the caching service, the integration service, and the composite application service, which |
describe in the following sections.

The Caching Service

Caching supplies a distributed, in-memory, highly available application cache service for
Windows Azure applications. This capability is provided using the same approach as other
Windows Azure services use: no installation, no instance management required, and the
ability to dynamically increase or decrease the cache size as needed.

You can use the developer preview—part of the CTP/Labs environment—to get an early look
at these features. Just request access to the CTP using the link you can find in the portal in
the Caching section.
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Caching architecture is shown in the following figure.
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Hosted services code can use the Caching Service to cache remote resources on demand.
You need to make only a few minor modifications to standard ASP.NET cache code to inte-
grate with this new caching provider. You can secure the cache using the Access Control
Service policy.

The Integration Service

The Integration Service component will be available as a CTP during 2011. At the time of this
writing, Microsoft states the following about the Integration Service (Microsoft Corporation,
Windows Azure website, 2011, http.//www.microsoft.com/windowsazure/appfabric/overview

/default.aspx):

...provides common BizTalk Server integration capabilities (e.g. pipeline, transforms,
adapters) on Windows Azure, using out-of-box integration patterns to accelerate
and simplify development. It also delivers higher level business user enablement
capabilities, such as Business Activity Monitoring and Rules, as well as self-service
trading partner community portal and provisioning of business-to-business
pipelines.
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The idea is to ease the integration between applications hosted on the Windows Azure
platform and third-party Software as a Service (SaaS) solutions. The Integration Service
also extends the Service Bus service to ease integration with existing Line Of Business (LOB)
applications. The official schema for this component is shown in the following figure.
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The Composite Application Service

Another new component, the Composite Application Service, is slated to ship as a CTP in
2011. Its goal is to simplify the deployment of a complex application that uses different
Windows Azure services. You build Composite Applications by composing prebuilt compo-
nents and services—both those developed in house and those purchased or licensed from
third-party cloud services. These components and services might be distributed on on-
premises hardware and/or on cloud machines.

The feature consists of a set of Microsoft .NET Framework extensions for composing appli-
cations, a visual designer directly integrated into Visual Studio to manage the creation and
deployment of such applications, and a multitenant service that consumes the Composite
Model definition and automates the deployment.

www.it-ebooks.info


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

Chapter 2 Introduction to the Windows Azure Platform 39

At the time of this writing, the Windows Azure website (Microsoft Corporation, 2011,
http://www.microsoft.com/windowsazure/appfabric/overview/default.aspx) identifies the
Composite Application as a Windows Azure platform feature that provides the following:

...a multi-tenant, managed service which consumes the .NET based AppFabric
Composition Model definition and automates the deployment and management

of the end to end application, eliminating manual steps needed by both developers
and ITPros today. It directly executes application components to provide a high-
performance runtime optimized for cloud-scale services and mid-tier components. It
also delivers a complete hosting environment for web services built using Windows
Communication Foundation (either natively developed or using WCF Data Services
and WCF RIA Services) and workflows built using Windows Workflow Foundation.

SQL Azure

The last (but not least) piece of the platform is the SQL Server cloud version, called SQL Azure.
At the time of this writing, the official documentation presents SQL Azure with this statement
(Microsoft Corporation, Windows Azure website, 2011, http.//www.microsoft.com/en-us
/sqlazure/database.aspx):

Microsoft® SQL Azure™ is a highly available, and scalable cloud database service
built on SQL Server technologies. With SQL Azure, developers do not have to
install, setup, patch or manage any software. High availability and fault tolerance
is built-in and no physical administration is required. Additionally, developers

can get productive on SQL Azure quickly by using the same familiar T-SQL based
relational model and the same powerful development and management tools used
for on-premises databases.

The most important information you'll take away from Chapter 9, “Using SQL Azure,” which
covers SQL Azure in depth, is that the database service is built with the same concepts as the
other components of the Windows Azure platform.

You can access a SQL Azure database using Tabular Data Stream (TDS) from the .NET
Framework applications based on ADO.NET or any other programming environment

in which a SQL Server ODBC driver is available (such as JDBC). The database is exposed
through a virtual server name that you receive when you create your server on the portal.
You can use the database feature from a cloud-based application or from a traditional on-
premises application by adapting the connection string to the cloud format.
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Summary

Windows Azure is the operating system for the Microsoft cloud platform. It is currently based
on Windows Server 2008 R2 but completely removes the need for configuration and deploy-
ment, both for applications and the operating system. You don't need to apply patches or
install any Windows components. Developers can deploy and manage an application using a
simple-to-use web-based project portal. Windows Azure offers storage services with a stor-
age account that can store blobs, tables, and queues.

In addition to the operating system, the Windows Azure platform offers comprehensive ser-
vices that range from a cloud-based Service Bus to an Access Control Service.

SQL Azure is a cloud-based version of SQL Server that you use the same way as you would a
traditional database application.
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Chapter 3
Creating a Web Role Project

After completing this chapter, you will be able to
B [nstall and use the SDKs appropriate for the Windows Azure platform.
B Use the Web Role Project template.
B Build a Windows Azure Project.
B Deploy a project to Windows Azure.
B Configure and upgrade a deployed project.

The preceding chapters showed how Windows Azure provides a scalable and fault-tolerant
environment that lets you create powerful applications without purchasing and configur-
ing hardware and operating systems. Instead, you can rent what you need, following the
Platform as a Service (PaaS) model.

This chapter translates PaaS into practice. You start by installing the SDK with Microsoft
Visual Studio 2010, review some APIs and local development tools to help you understand
the complete flow for building a Windows Azure project, and deploy a simple application in
the cloud before moving on to Windows Azure storage in the next chapter.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on ncuded n th s book was accurate at the t me of wr t ng

Software Development Kits

To start developing Windows Azure projects, you need the relative SDKs and tools. Because

Windows Azure is a multiplatform environment, you need to install the Windows Azure SDK
or the tools for your development platform. Windows Azure also offers appropriate SDKs for
other languages as well as tools for other development platforms.

To download the SDKs and tools, go to http://www.azure.com, the home page for the
Windows Azure platform, and choose the Developers section. This section includes docu-
mentation about the components, a link to the Training Kit and to the SDK & Tools, which is
what you should look at.

41
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The SDK & Tools page (http://www.microsoft.com/windowsazure/sdk/) is divided into several
sections: one is dedicated to Visual Studio and the Microsoft .NET Framework, a second to
the SDK tools and AppFabric tools, and a third contains the Training Kit. Here is a brief expla-
nation of each package.

Windows Azure Tools for Visual Studio An add-in that extends both Visual Studio
2010 and Visual Studio 2008 to facilitate the creation, configuration, testing, debug-
ging, and deploying of web applications and services on Windows Azure. This com-
ponent includes the Windows Azure SDK, so this is the only tool you need to run the
samples and complete the exercises in this chapter. To install it, follow exactly the steps
provided in the installation section of this chapter.

Windows Azure SDK The core component that provides the APIs you need in the
sample projects in this book. It includes simulators for Windows Azure Compute and
Windows Azure Storage so that you can test and debug applications locally, as well as
a set of samples with which you can start testing the various components. This SDK is
included in the Windows Azure Tools for Visual Studio.

Windows Azure AppFabric SDK Related to both the Service Bus and the Access
Control Service, as you will see in Chapter 7, "Building an AppFabric Solution.” You don't
need to download this component to complete the samples presented in this chapter.

Windows Azure Solution Accelerators Provides a set of complete solutions for jump-
starting applications.

Windows Azure Platform Training Kit A comprehensive set of documentation, slides,
and numerous hands-on labs and demonstration scripts.

Windows Azure Management Tools Facilitates management operations, providing a
remote, easy-to-use console.

A section of the Windows Azure home page is dedicated to the Interoperability SDKs and
tools. In particular, the Windows Azure SDKs for Java and the Windows Azure SDK for

PHP (Hypertext Preprocessor) are the equivalents of the Windows Azure SDK for the .NET
Framework. Finally, the Windows Azure Tools for Eclipse is the counterpart of the Windows
Azure Tools for Visual Studio.
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Windows Azure Tools for Visual Studio

Before starting the installation, be sure to check the system requirements, especially verify
that you have Internet Information Services (IIS) 7.x and the relevant components installed.
To do that on computers running Windows Vista, Windows 7, and Windows Server 2008,
open Control Panel, select Programs And Features, and then click the Turn Windows Features
On Or Off link. Expand the Internet Information Services section and make sure that the
following items are selected (if they aren't selected, select them): ASP.NET, CGI, WCF HTTP
Activation, and Static Content. Selected items are shown in the next figure.
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= (B | Internct Information Services
@ [}, FTP Server
= [7] |, Web Management Tools
® [¥] ). 156 Management Compatibility
[7] |, TS Management Console
[@ ) TS Management Scripts and Tools
[¥] 1, 1S Management Service
o=
= Application Development leatures
NET Extensibility
ASp
ASP.NET
Cal
ISAPI Extensions
ISAPI Filters

OREREOR

Server-Side Includes
B Cummun HTTP Fealures
Default Document
Directory Rrowsing
HTTP Errors

HTTP Redirection
Static Content
WebDAV Publishing
= [[ | Health and Diagnostics
® [H J} Perfurmance Fealures
B Sccurity

OREODER

[@] | Internet Information Services Hoctable Web Core

m

OK Cancel

Note To nsta W ndows Azure Too s for V sua Stud o, you don't need the fu V sua Stud o
2010 vers on; you can down oad and nsta M crosoft V sua Web Deve oper 2010 Express

Ed ton Vst the page http.//msdn.microsoft.com/en-us/library/gg465715.aspx to check the n-
sta at on steps for your part cu ar operat ng system

Tip You' find WCF Act vat on n the sect on named M crosoft NET Framework 3 x, where x can
be 0or 5based on wh ch NET Framework vers on you have nsta ed
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V Important Even though M crosoft SQL Server 2005 s not requ red for the examp es used n
th s chapter because you don’t use the W ndows Azure storage account, the nsta at on too
needs t Therefore, fyou don't have an nstance of M crosoft SQL Server Express Ed t on on
your mach ne, nsta t before cont nung

Note | strongy recommend that you doub e-check the system requ rements as we as the n-
struct ons on the down oad page before down oad ng and nsta ng any component There are
some d fferences between the requ rements for 32-b t and 64-b t systems as we as some hot-
fixes that you m ght need to nsta before nsta ng the SDK

After completing the SDK installation, you are ready to begin your first project. Follow the
step-by-step procedure in the next section to choose the right template and create the project.

Web Role Project Template

To debug and test your applications in the compute emulator (the local fabric that simulates
the behavior of the real Windows Azure fabric), you need to run Visual Studio with adminis-
trative privileges.

Tip If you do not want to e evate your user account to an adm n strat ve eve, you can just r ght-
¢ ck Vsua Stud o from the Start menu or on the Taskbar, and se ect the Run As Adm n strator
opton

Note It s beyond the scope of th s book to ntroduce or d scuss adm n strat ve accounts and
the r deve opment ram ficat ons

Create the Project

The SDK and Tools setup process installed some new templates and wizards to facilitate

the creation of a Windows Azure project. In Figure 3-2, under the Visual C# or Visual Basic
project types, you can see a new section named Cloud that represents the entry point for a
Windows Azure project. This new section exposes a single template named Windows Azure
Cloud Service and this short description: A Project For Creating A Scalable Application Or
Service That Runs On Windows Azure. Remember that “Windows Azure Service” just refers to
an application; an application can consist of dynamic pages, static content, and/or services.
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Create a new Windows Azure Project. To do that, open Visual Studio 2010, and from
the File menu, select New Project. Choose Cloud from the list of installed templates,
and then choose Windows Azure Project from the list of available projects.

Select version 4 as the .NET Framework version for your new project.

Name the new project DevLeapCloudService, and then choose a location on your
file system and a solution name. You can assign any name you like, because there is no
relationship between the cloud service name and the project name. When you're fin-
ished, click the OK button.

If you use a source control system, you can select the Add To Source Control check box.

The following figure shows the first step of the New Project wizard: | assigned the name
DevLeapCloudService to both the project and solution.

New Project (=8 ]
e [.METFramewerk 4 = Sort by: [ Defautc [E][ sesrch instalied Templ: 0|
Installed Templates Tvme: Yisual Ci
) . @ Windows Azure Cloud Service  Visual C# ypes Vi
4 Visual C# 7 £ project for creating a scalable
Windows application or service that runs an
Web Windows Azure,
Office
Cloud
Reporting
SharePaint
Silverlight £
Silverlight for Windows Phang
Test
wer
WWorkflow
XN& Garme Studio 4.0
Other Languages
Other Praject Types u
Database
n »
Narme: DevLeapCloudService
Location: cAtemp -
Solution name: DevleapCloudService Create directory for solution
["] Add to source control
Ok Cancel

At this stage, Visual Studio 2010 normally creates the solution folder, the project
folder, and a project related to the chosen template. Because Windows Azure supports
several different project types, the Cloud template starts the New Project wizard and
asks what project type you want to create (as shown in the next figure). You can see
that the wizard knows that this project uses Visual C#, and proposes various kinds of
projects called roles.
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New Windows Azure Projec

NET Framework 4 roles:

Windows Azure solution:

B

~ | Visual Basic
~ | Visual C#

W ASP.NET Web Role
‘& Service with a web user interface

ASP.NET MVC 2 Web Role
Service with a web user interface using AS...

TF, WCF Service Web Role
CUEE Web role for WCF services
CEY  Worker Role

468 Background processing service

CGI Web Role
Web role that hosts a FastCGl application

® &

Note Aroe, asyou earned n Chapter 2, “Introduct on to the W ndows Azure P atform,”
s not the correct term for the project type The ASPNET Web Ro e and CGl Web Ro e are
both Web Ro es, and the ony d fferent ro e type s the Worker Ro e

Table 3-1 explains all the different project types.

TABLE 3-1 Cloud Service Project

Project Type
ASPNET Web Ro e

ASPNET MVC 2 Web Ro e
W(CF Serv ce Web Ro e

CGIWeb Ro e
Worker Ro e

Description

Cass c ASPNET project w th a Defau t aspx page that
can be dep oyed on W ndows Azure Th's s the most
common project temp ate used for samp es and c ass ¢
Web Form app caton

ASP NET project based on MVC 2 patterns ntroduced
n NET Framework 4

ASP NET project based on a WCF Serv ce Project
temp ate

FastCGl app cat on hosted naWeb Ro e

Temp ate that creates a C# worker ro e project (The
Worker ro e s covered n Chapter 5, “Tab es, Queues,
and Work Ro es”

Each project template is a starting point for building a project, which you can configure
at a later time. For example, you could choose an ASP.NET MVC 2 Web Role and create
a plain ASP.NET Web Forms Project instead, or vice versa.
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Because this is your first example, and because it is beyond the scope of this book to
examine the pros and cons of Web Forms vs. Model-View-Controller (MVC), you create
a normal ASP.NET web application.

4. Choose the ASP.NET Web Role by clicking the Right Arrow button. An ASP.NET Web
Role appears on the right in the Windows Azure Solution panel, meaning that your
solution will contain one Web Role built with ASP.NET. You can also double-click an
item in the left panel to add that item to the right panel.

Note You can add mutp e W ndows Azure projects to your so ut on

You can rename your ASP.NET Web Role Project by selecting it in the right panel and clicking
the pencil icon. The name automatically assigned by the system is used as the project name
for the ASP.NET Web Role in this procedure (see the next figure). Do not change the name of
your ASP.NET Web Role to follow this procedure.

[ New Windows Azure Project [
L — - L -
NET Framework 4 roles: Windows Azure solution:
~ | Visual Basic WebRolel

~) Visual C# ¥ ASP.NET Web Role

oA ASP.NET Web Role
Service with a web user interface
oA ASP.NET MVC 2 Web Role
Service with a web user interface using AS...

TF, WCF Service Web Role
SUEE Web role for WCF services

e Worker Role
[ Background processing service

® &

=J™ CGIWeb Role
Web role that hosts a FastCGl application

Visual Studio creates the solution folder and the classic solution file during the first phase of
creating the project, using the name that you provided earlier. It then creates the ASP.NET
project (or whatever project you chose in the wizard) and binds it to a Web Role in this sec-
ond phase.

Because you selected the ASP.NET Web Role, Visual Studio uses a partially modified version of
the classic ASP.NET template, which has added references to the Windows Azure APIs and a
pre-created class named WebRole.cs. The rest of the project is identical to a standard ASP.NET
web application. The project is hosted inside a normal Visual Studio solution that also contains
a cloud project. Figure 3-1 shows the complete solution in Solution Explorer.
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Solution Explorer > I x

; Solution 'DevieapCloudService' (2 projects)
4 |3 DevleapCloudService
4 | Roles
(@ WebRolel
iy ServiceConfiguration.cscfg
% ServiceDefinition.csdef
4 (53 WebRolel
> [=d] Properties
»  [«3] References
> [ Account
3 App_Data
[ Scripts
[ Styles
] About.aspx
=] Default.aspx
] Global.asax
] Site.Master
5 Web.config
#] WebRole.cs

L“?g Solution...
Properties
DevLeapCloudService Project Properties -
gl =
Praoject File DevLeapCloudService.ccproj
Froject Folder ciiternptDevleap CloudService\DevleapCloudService

FIGURE 3-1 A comp ete c oud so ut on n So ut on Exp orer.

The lower part of Figure 3-1 shows the ASP.NET project files. Other than the WebRole.cs file,
everything is identical to a classic ASP.NET Web Application project, including the ability

to view the Default.aspx or About.aspx page in a browser by selecting the View In Browser
option from the context menu.

Listing 3-1 shows the modified default page with the sample text removed and an added
Label named TimelLabel.

LISTING 3-1 Mod fied Defau t.aspx page.

<%@ Page Title="Home Page" Language="C#" MasterPageFile="~/Site.master"
AutoEventWireup="true" CodeBehind="Default.aspx.cs"
Inherits="WebRolel. Default" %>

<asp:Content ID="HeaderContent" runat="server"
ContentPlaceHolderID="HeadContent">
</asp:Content>
<asp:Content ID="BodyContent" runat="server" ContentPlaceHolderID="MainContent">
<asp:Label ID="TimelLabel" runat="server" />
</asp:Content>
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Listing 3-1 contains nothing special. It uses the master page feature as suggested by the
template and contains a normal ASP.NET web control to render the content. There is nothing
special in the code-behind file for this page either, because it doesn't use any features related
to Windows Azure.

In the code-behind file, assign the current time to the Label (TimeLabel) within the Page Load
event, as shown in Listing 3-2.

LISTING 3-2 Code beh nd fi e for Defau t page: Defau t.aspx.cs.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;
namespace WebRolel

{
public partial class _Default : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{
TimeLabel.Text = DateTime.Now.ToString();
}
b
}

Test the Solution
Follow these steps to modify and test the Default.aspx page in your new project.

1. Modify the Default.aspx file so that its contents are identical to Listing 3-1.

2. Open the code-behind file (Default.aspx.cs) and insert in the Page Load method the
boldface line in Listing 3-2.

3. To run the project, right-click the Default.aspx page and select View In Browser. Don't
run the project by pressing F5 or Ctrl+F5.

Note Most ASPNET deve opers test the r app catons nthe oca envronment (ASPNET
Deve opment Server) by us ng the debugger, and they gnore the V ew In Browser func-
tona ty Th s shortcut menu comp es the web project, aunches the ASPNET Deve opment
Server f t snotrunnng, and aunches an nstance of W ndows Internet Exp orer that nav -
gates to the URL of the requested resource

The following figure shows the results.
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€ Home Page - Windows Internet Explorer | P[]
QQ |g http://localhost:6696/Default.aspx v‘ ] |4~¢‘ X '|b Ding » -
¢ Favorites | 5 [ Windows Azure Platform (& Siti suggeriti v | Scarica altri add-on +
& Home Page Zp v B - [0 d® v Pager Safetyv Tookw @
LLlogln |
My ASP.NET APPLICATION :
Home About
12/07/2010 21:71:53
Dene € Local intranet | Protected Mode: Off v ®|100% ~

Now you have an ASP.NET application that runs on the ASP.NET Development Server, a clas-
sic Default.aspx page, a classic Web.config file, and a typical Global.asax file. To repeat, you
don’'t need to do anything special to create a Windows Azure project in ASP.NET. You can
use any web, HTML, or mobile control; bind the control to data sources as you normally do
in ASP.NET; and use the Web.config file to configure authentication, authorization, tracing,
caching, HttpHandler, modules, and so on.

The magic of Windows Azure lies not in what you can or can’t do inside a project but in how
you can leverage the deployment and scalability feature of the platform for the project.

The Cloud Project

So far, you created a cloud project as an ASP.NET web application, but you haven't used any
cloud-specific APIs yet. In this section, you examine the cloud project inside the solution and
explore some cloud APIs that you can use for your pages.

Notice the presence of a cloud project in your solution, shown earlier in Figure 3-1. Thanks
to the property window, you can verify that the project has a .ccproj extension and that

it is placed in a separate directory inside the solution like any Visual Studio project. Visual
Studio represents the content of the .ccproj project as a root element with the same name
as the project, a Roles folder, and two elements named ServiceConfiguration.cscfg and
ServiceDefinition.csdef inside your WebRolel project. Notice also that the cloud project

is set as the startup project. You can test the project in a cloud-simulated environment by
pressing F5.
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When you run the project (unless you're running Visual Studio as an administrator), you will
see a dialog box stating this error: The Compute Emulator Must Be Run Elevated. Please
Restart Visual Studio In Elevated Administrator Mode In Order To Run The Project. This error
contains an important message: Visual Studio is trying to communicate with the compute
emulator (the local Windows Azure fabric simulator) to start the project. You've learned that
you can start the project as an ASP.NET web application—even though it’s contained in a
cloud solution—Dby selecting View In Browser, but if you want to test the Windows Azure APIs
or the application’s real behavior in the cloud, you need to run the application in the com-
pute emulator, and to do that, you need administrative privileges.

If you use an administrative account, you won't see the error dialog box, and both the result
of the compilation and the execution will be exactly the same as in the previous example,
which the next figure shows. However, this time, the application is running in a simulated
cloud infrastructure in which Visual Studio deployed the solution that processes the URL
request. If you look carefully at the address bar, you notice that this second example isn’t
using port 6696 as in the previous run. (This is the ASP.NET Development Server port on my
development machine, but yours may differ.) Instead, it's using port 81.

/€ Home Page - Windows Internet Explorer =22 [
\__)Q |g http://127.0.0.1:81/ -‘ =) |¢,‘ x '|b Bing o |
<7 Favorites | 55 [ Windows Azure Platform (@ Siti suggeriti v & | Scarica altri add-on ~
& Home Page Zp v B - [0 d® v Pager Safetyv Tookw @
[LogIn]
My ASP.NET APPLICATION
Home About
12/07/2010 22:21:16
Done € Intemnet | Protected Mode: Off fa v ®10% -

The difference isn't just the port number, but rather the entire environment in which the appli-
cation is running. Go to the Notification Area of the Windows Taskbar and click the Windows
Azure icon. When you click the icon, you receive a comforting message saying that everything
is fine with the compute emulator and storage emulator.
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If you right-click the icon and choose Show Compute Emulator Ul, you end up with some-
thing similar to the following figure.

e
|2 Windows Azure Compute Emulator,
bHie Servce ook Help

& Q Httoscreen <

4 i Service Deployments
4 7 deployment{189)
[ Service Details
4 3 DevLeapCloudSenvice
4 s WebRolel

deployment(180).devleapcloudsanvice webrolel.0

The tree in the left pane of the compute emulator window provides information about the
local deployment of the sample project. The number adjacent to Deployment is an identity
assigned to this deployment. (This is my 189th deployment on this machine since install-
ing the Windows Azure SDK.) Every time you test an application by pressing F5 (or Ctrl+F5),
Visual Studio asks the compute emulator to deploy the cloud solution, so it is pretty easy to
reach high numbers.

In the user interface, you can see that the project named DevlLeapCloudService contains a
role named Web Rolel that has just one instance named 0. If you select this instance, the
right pane of the window shows numerous trace messages. This pane reports all the events
that the fabric has raised, together with some useful diagnostic information. | discuss these
aspects in Chapter 6, "Windows Azure Operating System Details.”

Service Details is useful for discovering how the fabric configured the service at run time, the
port used by Web Roles, and other information about the service. Figure 3-2 shows the ser-
vice detail for the sample project. On my machine, it uses port 81 on localhost (127.0.0.1), and
there is an interface on Httpin for WebRolel defined in the contract of the service, as well as
the cloud-based infrastructure.

Now that you know the difference between running within an ASP.NET Development Server
and running in the compute emulator simulator, let the beautiful part of this process begin.
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Ble Semice Jook  Help

2l v mp|HXQns

4 [ Senvice Deployments Service Name Interface Type URL IF Address

- deployment{187) DevLeapCloudServiceContract WebRolel:Endpointl hittpy//*80 127.00.1:81

i service Details
4 F3DevLespCloudService
« [ WebRolel

@0

FIGURE 3-2 Compute emu ator serv ce deta

Conduct a Multiple-Instance Test

1. Close the browser and return to the DevLeapCloudService project in your solution.

2. Double-click WebRolel in the Roles folder of the cloud project. The result is shown in
the following figure.

File Edit View Project Build Debug Team Data Tools VMware .NETReflector Aschitecture Test Anabze Window Help
el BuHd|sLane - P Windows Phone 7 Emulator |Debug -1 | % (3092

: | Create Publish Settings

i EE Gl D el g ] alh.

\ Explorer
=
4 3 Solution DevieapCloudsenvice’ (2 projects)
SNET trust Jevel
= e et 4 () DeviespCloudService
SEthingy & Full trust + I Roles
Endpoints Windows Azurs partial trust h@iehfickd,
2 ServiveConfiyuratiun.Lscly
Local Secags ety & ServiceDefinition.csdef
b 4 (3 webRalel
Cerificates Instance counts | 4l Properties
) e i References
Virtual Network M size: Small 0] D it !
o 5 App Data i
Startup actigh (3 Senpts
(3 Styles
Launch browser fur: ol Shoutasn
J] HTTP endpoint 4 [7] Defaultaspx

%) Defaultaspr.cs
%) Defaultaspx.designer.cs

HTTPS endpoint

Diagnostics i Globalasax
7] SiteMaster
! Enable Diagnostics B Web.config

N gk

Specify the storage account credentials for the Diagnostics results:

UseDevelopmentStoragestrue

Ermor List
0 Emors 1\ 0Wamings | (i) 0 Messages
9 4 £l

Description File © Line ” Column  Project

Fh Error List
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3. On the Configuration tab, in the Instances section, type the value 5 in the Instance
Count text box.

4. Press F5 to run the project again.

The response in the browser still looks the same, but if you now open the compute
emulator Ul, you notice a significant (and delightful!) difference, shown in the following

figure.
. Windows Azure Compute Emulator |5E
File Service Tools Help
- Q, 50% -
4 [ service Deployments
4 £} deployment(180)
5] Service Details
4 F apCloudService
‘
@0
@1
2
LK}
L X

deployment(130).devleapcloudsenvice webrolel.

I hope this demo has proved the theory covered in Chapter 2—that with Windows Azure,
you can forget installation steps, physical paths, all the aspects of transferring a configuration
from machine to machine, and load-balancer configuration. Instead, you can just modify the
instance count parameter, and Windows Azure takes care of upgrading or redeploying your
application to the correct instances.
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Locally, the compute emulator simulates instances using processes. In fact, if you open Task
Manager, you see 10 processes named WallSHost.exe, where Wa stands for Windows Azure,
and /ISHost means that the process is running inside IIS. The result in Task Manager looks
similar to the following figure.

Eile Optinns Miew  Help
Applications | Protesses | services | Performance | Networking | Users |
Imags Name PID  User Name CPU Memory (Private Workin.., Description =
Privacylconclent. exe 6392 robertob oo 15.964 K Intel(R) Management and Securiy Status
QUECTRL exe *32 5776 robertob 0 3.780K  QuickLaunch Buttons
rgsender.exz e ] 6.028K
rgsender_gul.exe *32 4572 robertob ] 6.392K  HP Remote Sender GLI
SCServer.exe *32 o052 robertob oo 2.584K  Microsoft Search Chent Server
SearchProtocokost exe 4908 robertob ] 2.836K  Microsoft Windows Search Protocol Host
sidebar. exe 43%  robertob ] 22164 Windows Desktop Gadgets
Signln.exc Se20 roberkob oo F2A3BK  Microzoft Online Services Sign In
sttrayed.exe 4876 robertob ] 8.435K DT PC Audio
SynTPEnh exe 4808 robertob ] 7.080K  Synaptics TouchPad Enhancements
SynTPHelper.exe 5328 robertob ] 2.232K  Synaptics Painting Device Helper
taskhost.exe 4480 robertob ] 4.956K  Host Process for Windows Tasks
raskmar.exe a540 robertob oL 4464 K Windows Task Manager
wmware-tray. exe ¥32 5840 robertob ] LE8EK  VMware Tray Process
WolCt.exs *32 6140 robertob ] 2.272K  Wolume related element
WiaHostBootstrapper. exe 1572 robertob ] 1.988K  Microsoft Windows Azure Runtime Bootstrapper
WaHostBootstrapper. exe 3864 robertob ] 1.988 K Microsaft Windows Azure Runtime Bootstrapper
WaHostBootstrapper. exe 7576 robertob ] 1916K  Microsaft Windows Azure Runtime Bootstrapper
WiaHostBootstrapper. exe 7876 robertob ] 2.040K  Microsoft Windows Azure Runtime Bootstrapper
aHostBootstrapper.cxo 11144 robertob oo 1.981 K Microsoft Windows Azurc Runtime Bootstrapper
wiallSHost exe 8492 robertob ] 22472 Windows Azure Web Role Entry Poink Host
wialISHost exe 9484 robertob ] 23.252K  Windows Azure Web Role Entry Foink Host
wialISHost exe 10652 robertob ] 22.452K  Windows Azure Web Role Entry Foink Host i
wiallSHost exe 11188 robertob ] 23.120K Windows Azure Web Role Entry Poink Host
i allsHosE, exe 11668 robertob uu LMK Windows Azure Web Hole Entry Point Host
wiatDebugger.exe 7152 robertob ] 9.752K  Windows Azure Tools Debugger For the Windows Azure Compute Emulator
i AtDehiigger ee annn rohertnh nn 973K Windnws &zre Tank Nehngger Far the Windauws &zre Campibe Frodator
WatDebugger.exe 9900 robertob ] 9.724K  Windows Azure Tools Debugger for the Windows Azure Compute Emulator L
wiatDebugger.exe 10424 robertob ] 9.756K  Windows Azure Tools Debugger For the Windows Azure Compute Emulator 7
wiatDebugger.exe 10436 robertob ] 9.854 K Windows Azure Tools Debugger For the Windows Azure Compute Emulator
winlogon.exe 808 oo 3.532K
wusudk.exe rere robertob oo 2.060K  Windows Update
zune.exe 6860 robertob ] 79.964 K Microsoft Zune
2uneLauncher.exe 4312 robertob ] 3.136K  Zune Auto-Launcher |
55 show processes from al users End Process
Processes: 183 CPU Usage: 1% Physical Mermory: 8%

Every developer who sees Task Manager has the same thought: kill some processes! Go
ahead! Kill whatever WallSHost.exe you want. It doesn’t matter, because the compute emula-
tor restarts those processes when needed, just as Windows Azure would do with your Web
Roles running in the actual cloud if something were to happen to them (such as a hardware
failure or an application fault). Try adding the PID (process ID) column to the task manager to
verify this behavior: as soon as you kill an Azure process, the same host returns under a dif-
ferent process ID.
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Deployment to Windows Azure

As you saw in Chapter 2, managing projects and solutions in the cloud through the Windows
Azure Portal is simple and straightforward. In this section, you deploy your sample to the
cloud using Azure Services as a host. You follow the manual deployment process so that you
can familiarize yourself with all the steps involved in the process.

Note S nce the June 2010 vers on of the W ndows Azure SDK was re eased, V sua Stud o 2010 can
automate Azure Serv ce dep oyment Chapter 6 returns to th s top ¢ and de ves nto the deta s

Note Before try ng to perform any operat on on systems runn ng V sua Stud o or W ndows
Azure, ver fy that the project has just one nstance n the configurat on Go back to the configu-
rat on tab and change the 5toal

Deploy Your Project Manually
To deploy a service, you need a package, a configuration file, and Windows Azure service.

1. Right-click the cloud project in your solution and select the Publish menu to activate
the publication process.

Because you're following a manual deployment procedure, choose the first option,
Create Service Package Only. Windows Explorer opens the Publish subdirectory in the
bin\Debug directory of the cloud project. If you are following the examples in this
book, your path should be something like this:

C:\temp\DevLeapCloudService\DevLeapCloudService\bin\Debug\Publish

In the preceding path, the first DevLeapCloudService is the solution folder, and the
second is the cloud project.

Visual Studio creates two files in that folder. The file with the .cspkg extension is the
cloud service package and contains every role in the solution. The file with the .cscfg
extension is the configuration file.

2. You now have everything you need to deploy your solution. Open the portal using
your Windows Live account, select your subscription, and create a new hosted service
if you haven't already done so. (See Chapter 2 for information about creating a hosted
service.)
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For this simple demo, you are going to deploy the package to the production environ-
ment of your hosted service. Click New Production Deployment to access the upload
form (called Create A New Deployment), which is shown in the next figure.

tps:/fuin dows. azure.comn/DefaLlt aspx > 3 |B|%| x || sy 2

) »
¢ Favorites | £y Management Portal - Windows Azure Platform - v [ g v Pagev Safetyv Toolsv @@~ 22

Create a new Deployment

Subscription: windowsazure_794
Service name: demo
Target environment: Production

Deployment name

Package location

Configuration file

Done @ € Internet | Protected Mode: Off 45 v ®wWe% v

3. In the Package Location section of the user interface, click the Browse Locally button
and select the application package created by Visual Studio that has the .cspkg exten-
sion. In the Configuration File section, click the Browse Locally button and select the file
with the .cscfg extension.

4. In the Deployment Name text box, type a name for your deployment. The name you
provide is completely useless to Windows Azure, but it will be crucial to you when
identifying your deployment later. For example, the label you choose might indicate
the iteration number of an Agile project, or it might include just a version number
that allows you to quickly differentiate one deployment from another. The name you
choose also has no direct connection with the software version or the .NET Framework
assembly version.
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5. Verify that you are using the correct Subscription and Service Name, because when you
click the OK button, the application is deployed in the production environment and
you are charged accordingly.

6. Click the OK button. At this point, you should see a warning message informing you
that Windows Azure cannot guarantee the 99.95 percent uptime because you are
deploying to just one instance, as shown in the following figure.

& Management Po
~ i

G | £ hetps:/fwindlows.azure.com/Defaultaspx > & |3 || x ||t sy

v Favorites £ Management Portal - Windows zure Platform v B v ® v Pager Safetyr Toosv @ & 7

A warning has been encountered. Click "See more details” to see the waming.
Wauld you like to nverride and sihmit?

‘Warning: This deployment has at least one role with only one instance. We
recommend that you deploy at least two instances per role to ensure high
availability in case one of the instances becomes unavailable. Doing so also enables
coverage of the Windows Azure Compute SLA, which guarantees 99.55% uptime.
For more information please visit http://go.microsoft.com/fwlink/?LinkID=202707.
Find more solutions in the Windows Azure support forum.

Done [ € Internet | Protected Mode: OFf

v RmR v

As soon as you return to the main screen, you can see the status of the deployment.
Remember that you have started paying—every deployed hosted service begins accruing
charges. Production and staging environments are identical from this point of view. The next

figure shows the main screen. You can delete the deployment at any time to stop the pay-
ment system.

Note Your subscr pt on can nc ude some dep oyed t me for free or at a d scounted rate If you
don't exceed the ncuded t me, you won't pay anyth ng
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i [Manane et Crlfictes &) windowsazure_794  Subscription Active 2/11/2011 3:29:49 PM UTC

(3 Hosted Services (2) 2+ Demo Hosted Service Created -

ores used

3 Storage Accounts (1) -+ demo Hosted Service Created N

E3 User Management 3 Certificates

3 VM Images vl Deployment Initializing... DNS name

«_ WebRole1 Role Initializing http 4.clou
\_ WebRole1_Il Instance Waiting for host... Environment

[j Home

Production

Hosted Services, Storage 0
< Accounts & CDN
d43595f0%c7c4b5c822710d23606b38F

U Database Input endpoints

WebRole1:65.52.201.150:80
Jut| Raporting

Last operation
?? ieglﬁ b B (G Status: succeeded
L Last operation: Create deployment
- Time started: 2/11/2011 3:29:44 PM UTC
»n Virtual Network Time completed: 2/11/2011 3:30:32 PM UTC
: Duratinn: 0:00:48. 7853758
e i Take me back to the old portal |  ® 2010 Microsoft Carporation Privacy Statoment Terms of Use | Foodbaclke (3

Done

() € Internet | Protected Mode: Off v Hi% -

From this main screen, you can perform various operations on the deployed service. First,
you should test the URL you chose in the Create A New Service wizard. The wizard responds
with the message Internet Explorer Cannot Display The Webpage, because the service has
not been deployed yet. Second, configure the application, which means modifying the con-
figuration file you uploaded together with the application package, or just modifying the
operating system version and upgrade policy. Third, configure the operating system, choos-
ing which version of Windows Azure you want to use.

During the deployment, the status of the hosted service changes to reflect the internal oper-
ations. The underlying process involves three phases:

1. Initializing The virtual machine is created and the package is deployed.
2. Busy Windows Azure Fabric starts the roles involved.

3. Ready Allrolesin all instances are started, as shown in the next figure.
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/& Management Portal -
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3 VM Images o vl Deployment Ready DNS name
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Production

Hosted Services, Storage )
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~ Reporting
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et T Take me back to the old portal |  © 2010 Micresoft Corporation Privacy Statement Terms of Use | Feedback G

::'l Virtual Network
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Do you want to know what time it is—in the cloud? Just click the link you chose for your ser-
vice. The result is similar to the date and time stamp generated when running the program
earlier in this chapter, but now the information is coming from the cloud. The time is based
on UTC time; it does not reflect the time zone of the data center you choose. The following
figure shows the URL and the page in Internet Explorer.

& Home Page - Windows Internet Explorer [PEE
@Ov |g hittp/fazuresbs1234.cloudapp.nety’ MRS AR Bing P~
i Favorites @& Home Page v B v ® v Pager Safetyr Toosv @ & 7

My ASP.NET APPLICATION

Home About

2/11/2011 3:46:28 PM

Done & Internet | Protected Mode: Off fa v ®iox -
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At any time, you can return to the configuration window to modify the number of instances,
letting Windows Azure reconfigure the fabric to allocate more virtual machines and adjust
the load-balancing policy.

You can also upgrade the production (or staging) environment at any time simply by upload-
ing a newer version of the package. Now that you've learned the manual method, you can
learn about a more efficient technique in the next section.

Configuration and Upgrading

The beauty of a PaaS environment and, in particular, of Windows Azure, is the complete iso-
lation from the physical aspect of the file system as well as from the virtual directories and
the load balancer. As you learned earlier, you can upload a package created by Visual Studio
(or Eclipse) and then substitute a newer version of the running package in the cloud at any
time, just by clicking the Upgrade button. However, this easy operation leads to a problem:
what happens if the newer version of the package doesn’'t work in the cloud? What happens
when you misspell a pathname or URL?

Ideally, you upload and test your solution in a separate environment and then move the solu-
tion to the real endpoint. In Windows Azure, there's no operation simpler than that—you
deploy new applications or versions to the staging environment, use the given temporary URL
to test the application, and then switch from the staging to the production environment. The
switching operation is practically immediate, because Windows Azure Fabric doesn't move
any physical components; it just switches DNS entries. At the time of the switch, the internal
GUID-based URL gets switched to the real URL. You can package any update—pages, services,
Global.asax, or Web.config created in Visual Studio—as a new version, upload it to staging,
test it, and then move the application to production using this foolproof operation.

In on-premises, load-balanced solutions, even small configuration changes imply that you
have to synchronize the Web.config file on each web server. In the cloud, this problem
doesn't exist because Windows Azure manages the sync operations for you during the
deployment. Nevertheless, a complete redeployment to staging or production in the cloud
can be quite time consuming. The Web.config file is included in the application package, so
any modification to application settings or connection strings would typically lead to a com-
plete redeployment of the entire package.

Fortunately, Windows Azure proposes a new configuration file for these kinds of settings: the
.cscfg file discussed earlier in this chapter. This file contains a special section for your configu-
ration as well as important configuration information for Windows Azure fabric.
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Configure a Cloud Service

Returning to the Visual Studio project, you can use the project properties dialog box
to configure the application settings. This dialog box reads and writes values from the
ServiceConfiguration.cscfg file.

1. Double click the Web Role Project named WebRolel under the Roles section of the
cloud project. The Settings tab contains a unique item named Microsoft.WindowsAzure.
Plugins.Diagnostics.ConnectionString.

2. Add a new setting by clicking the Add Setting button in the Mini Toolbar. Type
EmailAdmin as the new setting’s name and type the value roberto@devleap.com.
The following figure shows a setting named EmailAdmin with my email address as a
value.
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B BEBG|S el 40| allk.
[TEEIISTGEIS SN Defaultaspxcs  Defaultaspx ~  Solution Explorer - 1 x
Configuration _)Add Setiing 4 Remague Setting o Selution 'DevieapCloudService (2 projects) ~
s+ @ DevleapCloudService
Settings Add configuration settings that can be accessed programmatically and dynamically updated. 4 [ Rales
—
N & WebRalel
Endpaoints .
L fare DS alue [ ServiceCanfiguration.cscfg
oIS Microsoft WindowsAzure Plu... |Connection String v | UseDevelopmentStorage=true [& ServiceDefinition.c sdef
Certificates . [ Properties
. |i References
Wirtual Metwork . 23 Account L
3 AppData
> [ Scripts
> [ Styles
» [ Aboutaspx
4 7 Defaultaspx
%) Default.aspxcs
%) Default.aspxdesigner.cs
» ] Globalasax
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Properties - i x
Error List - 1x i
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IRYAEE B Output B Peoding Chanyes  8& Find Syrmbul Results
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The Windows Azure SDK provides a new API called RoleEnvironment that exposes a
simple method to read this value from the new configuration file. You don't need a
reference because the modified ASP.NET project template used to create your project
already contains it.

3. Test your configuration settings by adding a new Label to your default page. In the fol-
lowing code, the new Label is presented in boldface:

<%@ Page Title="Home Page" Language="C#" MasterPageFile="~/Site.master"
AutoEventWireup="true" CodeBehind="Default.aspx.cs" Inherits="WebRolel._ Default" %>
<asp:Content ID="HeaderContent" runat="server" ContentPlaceHolderID="HeadContent">
</asp:Content>
<asp:Content ID="BodyContent" runat="server" ContentPlaceHolderID="MainContent">
<p><asp:Label ID="TimelLabel" runat="server" /></p>
<p><asp:Label ID="EmailAdminLabel" runat="server" /></p>
</asp:Content>

The code to read the configuration value uses the GetConfigurationSettingValue(string)
static method exposed by the RoleEnvironment class, shown in boldface in the follow-
ing code:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

using Microsoft.WindowsAzure.ServiceRuntime;

namespace WebRolel

{
public partial class _Default : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{
TimeLabel.Text = DateTime.Now.ToString();
EmailAdminLabel .Text =
RoleEnvironment.GetConfigurationSettingValue("EmailAdmin");
}
}
}

4. Add the code to your code-behind file, compile, and run the project.
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RoleEnvironment is one of the APIs exposed by the Microsoft. WindowsAzure.ServiceRuntime,
as you can see from the using statement in the preceding code. You do not need a
reference to the assembly, because Visual Studio adds it automatically, together with
Microsoft.WindowsAzure.Diagnostics (discussed in more detail in Chapter 6), and
Microsoft.WindowsAzure.StorageClient, a helper class to manage the Azure Storage
Account (discussed in Chapter 7).

Running your new service implementation locally sends a new package to the compute
emulator, creates a new deployment directory on disk, and spins up a new process. The
result is shown in the following figure.

& Home Page - Windows Internet Explorer [reo |- el
QQ - | nuprazrootay ~[ &[4[ x ][ sng » -]
< Favorites & Home Page I v 0 @ v Pagev Sefetyr Took~ @+

My ASP.NET APPLICATION

Home About

7/13/2010 8:119:19 AM

roberto@devleap.com

Done € Internet | Protected Mode: Off v R100% ~

Before upgrading your live service with these new lines of code so that you can learn how
to modify live settings, it is important to understand that the GetConfigurationSettings
Value static method searches for configuration values both in Web.config and in
ServiceConfiguration.cscfg—and in that sequence. This means that when your solution has
a configuration value in Web.config, you can read it with the new API as well.
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To test whether your service is running in the compute emulator or in a classic web server
environment, you can check the value of the IsAvailable property. The value true means that
the infrastructure provided a RoleEnviroment, so you know that the service is running in a
Windows Azure fabric, either local or live. A value of false means that your service is running
in a traditional web server environment.

The complete code for a solution that can be hosted on-premises or in the cloud looks
something like Listing 3-5.

LISTING 3-5 Code beh nd fi e for Defau t.aspx.

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

using Microsoft.WindowsAzure.ServiceRuntime;
using System.Configuration;

namespace WebRolel

{
public partial class _Default : System.Web.UI.Page
{
protected void Page_load(object sender, EventArgs e)
{
TimeLabel.Text = DateTime.Now.ToString(Q);
if (RoleEnvironment.IsAvailable)
EmaiTAdminLabel.Text =
RoTeEnvironment.GetConfigurationSettingValue("EmaiTlAdmin™);
else
EmaiTAdminLabel.Text =
ConfigurationManager.AppSettings["EmaiTlAdmin"];
}
}
}

To try this new behavior, you can add a configuration setting named EmailAdmin in the
Web.config file and then choose View In Browser for your default page without launching
the compute emulator—just close the browser and launch the application in the compute
emulator using F5. As you learned in the previous chapter, you can deploy your solution
to the staging environment to test it, and then easily move it to production. You can also
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upgrade your solution in place, where it was originally deployed. (You examine the vari-
ous upgrade options in more detail in Chapter 6.) For now, publish manually by following
the procedure described in this chapter, in the section "Deploy Your Project Manually,”
and upgrade the production environment by clicking the Upgrade button. The Upgrade
Deployment form looks like the following figure.

& Management Portal - Windows Azure Platform - Windows

@Ov ‘| £ hetps:/fwindows.azure.com/Default aspx 8|84 %[l sny p -
- = = »
<7 Favorites | [7 Management Portal - Windows Azure Platforr - v 0 @ v Pagev Safetyv Tools~ @@= &2
£ Windows Azure Platform Billing | Windows Azure | Sign Out 2]
W | Deployments | Instances 1 Remote Aocess
Upgrade Deployment %

Subscription: windowsazure_794
Service name: demo
Target environment:  Production
Role to upgrade:  All
Upgrade mede:  (+) Automatic _) Manual

Package location: | peyi eapCloudService.cspkg | | Browse Locally... || Browse Storage... |

Configuration file: | 5aricaConfiguration.cscfg || Browsslocaly.. | Browse Storage... |

Deployment name: |5 |
1

OK Cancel
Last operation
Cata rsfresh psussd Take me back to the old portal ® 2010 Micresoft Corperation Privacy Statement Terms of Usc | Fecdback “
Done 7| (g} € Internet | Protected Mode: OFf fy v H100% v

Select the application package and the new ServiceConfiguration.cscfg file, name the deploy-
ment v2, and click the OK button.

When the service instances are shown as Ready, you receive an error message (shown in the
next figure) informing you that one or more configuration settings defined in the service def-
inition file were not specified in the service configuration file. The error occurs because the
service definition changed as a result of the new EmailAdmin setting. As you learn in Chapter
6, you can change the values of the configuration settings without redeploying, but when
you introduce something new in the definition, the service needs to be redeployed, not just
upgraded. You can create a new staging deployment to host the new version of the service
and then swap the environment.
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To continue this exercise, delete the current deployment, and then create a new production
deployment.

You can modify the live configuration in ServiceConfiguration.cscfg whenever you want,
either by uploading a new configuration file or by modifying that file directly on the por-
tal. In the former case, you can also use the editor provided by Visual Studio to modify the
file locally, and then upload the updated file. Using Visual Studio is simpler, and reduces
the risk of a misspelled XML element or tag, but you have to use it carefully because some
editor settings also modify the ServiceDefinition.csdef file and, as you learned, a modifica-
tion of the definition file requires a new deployment. For this reason, it's best to use only
the Settings tab to avoid unexpected effects on the overall configuration. You explore the
ServiceDefinition.csdef file in the next section.

The process to upload a new ServiceConfiguration.cscfg file or modify it live on the portal is
straightforward: just click the Configure button in the production or staging environment to
open the configuration web form.
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Note You can aso copy the text n the configurat on from the project porta and paste t to the
V sua Stud o ed tor or any other XML ed tor, mod fy t, and then copy t back to the porta

You still haven't seen a description of one more important file in the WebRolel project, which
is a classic ASP.NET web application project that has three important modifications: the three
references to the Windows Azure APIs, a new trace listener configuration (explained in
Chapter 6), and a class named WebRole, defined in the WebRole.cs file. Listing 3-6 shows the
class definition.

LISTING 3-6 WebRo e defin t on.

using System;

using System.Collections.Generic;

using System.Linqg;

using Microsoft.WindowsAzure;

using Microsoft.WindowsAzure.Diagnostics;
using Microsoft.WindowsAzure.ServiceRuntime;

namespace WebRolel

{
public class WebRole : RoleEntryPoint
{
pubTlic override bool OnStart()
{
// For information on handling configuration changes
// see the MSDN topic at
// http://go.microsoft.com/fwlink/?LinkId=166357.
return base.OnStart();
}
}
}

As you can see from Listing 3-6, the class derives from the RoleEntryPoint class, defined in the
Microsoft. WindowsAzure.ServiceRuntime namespace. WebRole overrides the RoleEntryPoint
class’s OnStart method to provide an entry point when Windows Azure fabric starts the ser-
vice. That method fires every time you choose to run a suspended service or increment the
number of instances. Remember that the package is deployed on a varying number of virtual
machines based on the ServiceConfiguration.cscfg setting.
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During the execution of the OnStart method, your service is placed in a Busy state,

as described in the previous section. You can use this method to initialize variables or
handle other housekeeping chores. In the Windows Azure SDK 1.2, by default, the tem-
plate uses this method to initialize the Diagnostic engine, passing the string you set in the
ServiceConfiguration.cscfg file. The DiagnosticsConnectionString setting provides a location
where the engine can store diagnostics information. (You learn more about this topic in
Chapter 6.) In the Windows Azure SDK 1.3, the configuration for the diagnostic engine was
moved from code to the service configuration.

A classic WebRole.cs file might look like Listing 3-7.

LISTING 3-7 A c ass c WebRo e defin t on.

using System;

using System.Collections.Generic;

using System.Ling;

using Microsoft.WindowsAzure;

using Microsoft.WindowsAzure.Diagnostics;
using Microsoft.WindowsAzure.ServiceRuntime;

namespace WebRolel

{
pubTlic class WebRole : RoleEntryPoint
{
public override bool OnStart()
{
RoleEnvironment.Changing += RoleEnvironmentChanging;
base.OnStart();
}
private void RoleEnvironmentChanging(object sender,
RoleEnvironmentChangingEventArgs e)
{
// If a configuration setting is changing
if (e.Changes.Any(change => change is
RoleEnvironmentConfigurationSettingChange))
{
// Set e.Cancel to true to restart this role instance
e.Cancel = true;
}
}
3
}
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In Listing 3-7, the first line of the OnStart method informs the RoleEnvironment that there’s
an event handler for the Changing event. This event occurs before any change to the service
configuration gets applied to the running instances of the role. The event handler receives
an instance of the RoleEnvironmentConfigurationSettingChange class. This class exposes two
interesting properties: Cancel and Changes. You use the Cancel property to signal to the fab-
ric that you want to restart the instance. The read-only Changes property contains a collec-
tion of RoleEnvironmentChange instances that are to be applied to the role instance.

The code uses LINQ query syntax to inspect the collection and find any change that repre-
sents a configuration settings change (a RoleEnvironmentConfigurationTopologyChange class
that derives from RoleEnvironmentChange). If the query returns true, the code sets e.Cancel
to true to force a role instance restart.

From the code in Listing 3-7, you can see that, by default, a Visual Studio Web Role Project
forces every instance to restart when you modify any setting in the ServiceConfiguration.cscfg
file. However, if you modify only the instance number or other settings, the role instances are
not restarted.

You can change this behavior as needed. For example, if you use static variables that depend
on some configuration setting, you can choose to restart the instance, or just destroy your
static value; if you use the System.Cache classes to cache a remote resource pointed to by a
URL placed in the configuration file, you can remove the item from the cache, querying for
the name of the URL setting.

In Chapter 4, “Windows Azure Storage,” you use the StorageClient library to access the
Windows Azure storage account. This library caches the URL for accessing the account and,
by default, places these URLs in ServiceConfiguration.cscfg. You would need to modify the
code in Listing 3-6 to respond to this type of change.

Service Definition File

Another topic to examine in this basic introduction to Web Roles is the ServiceDefinition.csdef
file that the New Project wizard placed in the Cloud Service Project.

If you open ServiceDefinition.csdef, you see something similar to Listing 3-7. After the clas-
sic XML declaration, the definition continues with an XML element named ServiceDefinition
that provides a name for it. This definition name is used by the compute emulator and the
Windows Azure fabric to define a contract for a service.
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LISTING 3-7 Serv ceDefin t on.csdef.

<?xm1 version="1.0" encoding="utf-8"7>
<ServiceDefinition name="DevLeapCloudService"
xmIns="http://schemas.microsoft.com/ServiceHosting/2008/10/ServiceDefinition">
<WebRole name="WebRolel">
<Sites>
<Site name="Web">
<Bindings>
<Binding name="Endpointl” endpointName="Endpointl">
</Bindings>
</Site>
</Sites>
<Endpoints>
<InputEndpoint name="Endpointl" protocol="http" port="80" />
</Endpoints>
<Imports>
<Import moduleName="Diagnostics" />
</Imports>
<ConfigurationSettings>
<Setting name="EmailAdmin" />
</ConfigurationSettings>
</WebRole>
</ServiceDefinition>

The service definition includes a WebRole element containing the name of the ASP.NET
Web Role Project, and an InputEndpoint definition that lets the fabric configure ports and
protocols for the service. In Figure 3-9, you can see these settings in the compute emulator
user interface. Note that port 80 is configured in the definition file, but port 81 is used by
the compute emulator. This behavior derives from the presence of IS on my machine, which
reserved port 80.

Note The compute emu ator w use the first free port above the configured port

The ConfigurationSettings element is somewhat strange because it seems like a duplication
of that setting in the ServiceConfiguration.cscfg file. However, ServiceDefinition defines the
existence of a setting, not a value, whereas the ServiceConfiguration setting assigns a value
to each setting. You cannot assign a value to a setting in the ServiceConfiguration.cscfg file
that hasn't been defined in the service definition file. The service definition file is packaged
together with the roles code and deployed to every instance of the service in the cloud.
This definition informs each instance that a setting with that precise name will exist. As you
learned in the preceding section, from the Windows Azure portal, you can assign or modify
the value of a setting.
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Last but not least is the Site element, introduced with the Windows Azure SDK 1.3, which lets
you configure multiple sites on the same Web Role. The Visual Studio template includes three
XML attributes you can use to configure the InputEndpoint element: name is just a mnemonic
element to identify the endpoint (and it is referenced by the Binding element), protocol iden-
tifies the protocol used to reach the endpoint, and port is the port where the endpoint listens
for requests (and the port to be opened automatically by the firewall). You can also associate
a digital certificate to enable the SSL protocol.

Role Properties

The cloud project has many other configuration settings that you can adjust, depending
on the project type. Many of these are defined in the ServiceDefinition.csdef file, but some
require that you modify the ServiceConfiguration.cscfg file as well.

Visual Studio 2010 has a convenient editor for modifying these configuration files in a single
place (the role properties page), but you can always modify these files manually, too. The first
tab of this editor contains the general configuration and is shown in the following figure.
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In this form, you can opt for Full Trust or Windows Azure Partial Trust. The Windows Azure
Partial Trust setting means that you cannot execute native code. It corresponds to enable-
NativeExecutionCode in ServiceDefinition.csdef, so changing it requires a complete redeploy.

The Instances section is dedicated to the virtual machine. You already saw the Instance Count
setting at work in various sections of this chapter. The VM Size setting is related to your sub-
scription, and you can choose among different sizes for the virtual machine instances. The
Extra Large size differs from the Small size in the number of cores and gigabytes of RAM

per instance. Check the documentation to discover the currently available configurations,
because they can change over time.

The Startup Action section has options that identify the protocol passed to Internet Explorer
by Visual Studio when you press F5 or Ctrl+F5. You haven't assigned any digital certificate to
enable SSL, so you would select HTTP Endpoint.

The Diagnostics section lets you enable the diagnostic feature and specify the related
Storage Account where the diagnostic engine will persist this kind of information.

In the next figure, you can see the Endpoints tab, where you configure the input endpoint
of the service. An input endpoint is the port and the protocol that the fabric (local or in the
cloud) has to configure to let requests come in.
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You can configure other endpoints manually in the ServiceDefinition.csdef file or at run time
using the RoleEnvironment class. You return to this topic in Chapter 6.

The Local Storage settings, shown in the next figure, inform the fabric that your application
needs some space in the virtual machine to cache resources. These settings ensure that the
fabric will configure every instance with the necessary disk space. You can request differ-
ent locations in which to cache data on the local file system by adding more settings. Each
requested storage resource can be organized into different folders as needed. You learn
about this in more detail in Chapter 4.

@ Warning Do not use oca storage to ma nta n run-t me data or app cat on state, because—as
n any on-prem ses so ut on—each nstance can be recyc ed or can crash
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The Certificates configuration tab is reserved for digital certificates management. Using this
form, you can assign different X.509 certificates to your services. You must upload any con-
figured certificate to Windows Azure manually using the Developer Portal to use that par-
ticular certificate in your service. The upload operation is mandatory, because Visual Studio
doesn't package certificates during the publishing process.

www.it-ebooks.info


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

Chapter 3 Creating a Web Role Project 75

When you add a certificate in this form, you can use it in the Endpoints tab. Try adding a fake
certificate and return to the Endpoints tab to understand the configuration without having
to use a real certificate. You'll find that you cannot use a fake certificate; it breaks the security
principles. In the following figure, | tried to add a certificate named Certificatel.
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If you followed all the steps presented in this chapter, you should end up with the Service
Definition file in Listing 3-8 and the Service Configuration file in Listing 3-9.

LISTING 3-8 Serv ceDefin t on.csdef.

<?xml version="1.0" encoding="utf-8"7>
<ServiceDefinition name="DevLeapCloudService" xmIns="http://schemas.microsoft.com/
ServiceHosting/2008/10/ServiceDefinition">
<WebRoTe name="WebRolel" enableNativeCodeExecution="true">
<Sites>
<Site name="Web">
<Bindings>
<Binding name="Endpointl" endpointName="Endpointl" />
<Binding name="Endpoint2" endpointName="Endpoint2" />
</Bindings>
</Site>
</Sites>
<Endpoints>
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<InputEndpoint name="Endpointl" protocol="http" port="80" />
<InputEndpoint name="Endpoint2" protocol="https" port="443" />
</Endpoints>
<Imports>
<Import moduleName="Diagnostics" />
</Imports>
<ConfigurationSettings>
<Setting name="EmailAdmin" />
</ConfigurationSettings>
<LocalResources>
<LocalStorage name="LocalStorage" cleanOnRoleRecycle="false"
sizeInMB="50" />
</LocalResources>
<Certificates>
<Certificate name="Certificatel" storelLocation="LocalMachine"
storeName="My" />
</Certificates>
</WebRoTe>
</ServiceDefinition>

The ServiceDefinition.csdef file now has two input endpoints for ports 80 and 443, a request
for 50 MB of disk space that will survive to role recycle, and a partially configured certificate.

The ServiceConfiguration.cscfg contains a certificate section with a single certificate that cor-
responds to the definition in the ServiceDefinition.csdef file. The thumbprint is blank because
the real certificate has not been chosen yet.

LISTING 3-9 Serv ceConfigurat on.cscfg.

<?xml version="1.0" encoding="utf-8"7>
<ServiceConfiguration serviceName="DevLeapCloudService" xmlns=
"http://schemas.microsoft.com/ServiceHosting/2008/10/ServiceConfiguration">
<RoTle name="WebRolel">
<Instances count="1" />
<ConfigurationSettings>
<Setting name="Microsoft.WindowsAzure.Plugins.Diagnostics.ConnectionString"
value="UseDevelopmentStorage=true" />
<Setting name="EmailAdmin" value="roberto@devleap.com" />
</ConfigurationSettings>
<Certificates>
<Certificate name="Certificatel" thumbprint=""
thumbprintAlgorithm="shal" />
</Certificates>
</Role>
</ServiceConfiguration>
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In this chapter, you saw the complete cycle for creating and upgrading a simple but effective
Windows Azure service. You learned about the SDK installation and the various pieces of the
platform, and then you created a project. After a local test in the compute emulator, you
deployed a solution in Windows Azure using the Developer Portal. You modified the project
and followed the upgrade procedure. You saw every definition and configuration for the

cloud project in Visual Studio.

The next chapter is dedicated to the Windows Azure storage account. You learn how to use it
from cloud and on-premises solutions.

Quick Reference

To

Down oad the Azure SDK and
too s

Run your app caton naweb
server context

Debug and test your app cat ons
n the compute emu ator

See the runn ng nstance

Mod fy the number of nstances

Do this

Go to http://www.azure.com

In Vsua Stud o, r ght-c ck the page you want to run and se ect
V ew In Browser from the pop-up menu

In Vsua Stud o, press F5

Open the compute emu ator user nterface and expand the
node be ow the c oud projects

Open Serv ceConfigurat on cscfg or r ght ¢ ck the Ro e project,
se ect Propert es, and choose the Sett ngs sect on
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Chapter 4
Windows Azure Storage

After completing this chapter, you will be able to
B Use local storage.
B Understand the Storage Account Portal settings.
B Use the Windows Azure Management Tool to manage blobs.
B Use the Blob Storage APlIs.

In the last chapter, you built a simple Windows Azure service using the Windows Azure
Tools for Microsoft Visual Studio and the local debugging environment called the Windows
Azure compute emulator. Then you deployed the solution in the cloud using the portal and
upgraded it using the upgrade feature for production and staging. You saw a brief mention
of the local storage feature when you configured the application.

This chapter focuses on a more complete introduction to the storage features exposed by
Windows Azure. You learn how to use local storage to cache resources locally, and then you
walk through exercises that show you how to use the various endpoints for storing and man-
aging blobs, tables, and queues, both locally (for testing purposes), and in the live Storage
Account Project.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on nc uded n th s book was accurate at the t me of wr t ng

79
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Local Storage

As you learned at the end of Chapter 3, “Creating a Web Role Project,” every Windows Azure
Cloud Service has a service definition file (with a .csdef extension) that lets you request fea-
tures, services, endpoints, and so on from the Windows Azure fabric. You also learned that
this file, in conjunction with the service configuration file (which has a .cscfg extension), can
hold application settings that you can read through the RoleEnvironment class.

Local storage is a feature exposed by the operating system to provide a space where an
application can store and read data. It is somewhat like a traditional hard drive, although, as
with every Windows Azure feature, it is exposed as a logical resource, not a physical one: it
has neither a disk drive letter nor a normal path. To use it, you request some space, and then
use the RoleEnviroment class to obtain the starting place to store your data. You can then
create subfolders and files as you normally would with the Microsoft .NET Framework System.
10 classes, read the files, update them, and delete them. The only difference is the way you
reach the root of this space. You can also request multiple local storage if you prefer to store
data in different places rather than in different folders.

The Windows Azure compute emulator tool simulates the local storage feature on your
development machine so that you can test and debug the application’s behavior locally,
without having to deploy the application to the cloud.

Request Local Storage

1. Create a new Windows Azure Project, and name the project ThinkAheadAzureStorage.

Note To refresh your memory about how to do th's, see Chapter 3

2. In the New Windows Azure Project, add an ASP.NET Web Role to the Windows Azure
Solution. Leave its name set to the default, WebRolel.

3. When Visual Studio is finished creating the project infrastructure, in the cloud project,
under Roles, double-click the WebRolel node to open the Role Configuration screen.

4. Click the Local Storage tab in the left pane and, in the Mini Toolbar in the right pane,
click the Add Local Storage button.

5. Name this new local storage MyStorage and type 50 into the Size text box.

6. Do not select the Clean On Role Recycle check box (by default, it's not selected). Save
the WebRolel configuration.

Figure 4-1 shows the result of your work.
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FIGURE 4-1 Request for oca storage space.

After saving this configuration, the Visual Studio integrated development environment (IDE)
modifies the ServiceDefinition.csdef file to request the required disk space to the Windows
Azure fabric during the deployment of the hosted service, as shown in the following code.

<?xml version="1.0" encoding="utf-8"7>
<ServiceDefinition name="ThinkAheadAzureStorage" xmlns="http://schemas.microsoft.com/
ServiceHosting/2008/10/ServiceDefinition">
<WebRole name="WebRolel">
<Sites>
<Site name="Web">
<Bindings>
<Binding name="Endpointl" endpointName="Endpointl" />
</Bindings>
</Site>
</Sites>
<Endpoints>
<InputEndpoint name="Endpointl" protocol="http" port="80" />
</Endpoints>
<Imports>
<Import moduleName="Diagnostics" />
</Imports>
<LocalResources>
<LocalStorage name="MyStorage" cleanOnRoleRecycle="false" sizeInMB="50" />
</LocalResources>
</WebRole>
</ServiceDefinition>
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In the preceding XML, the LocalResources tag contains the LocalStorage element, which
requests the specified amount of space from the fabric. Remember that when you deploy
the service on Windows Azure or in the Windows Azure compute emulator, part of that
deployment involves inspecting the configuration files to create the appropriate virtual
machine. In this case, Windows Azure fabric creates a virtual machine with at least 50 MB of
free disk space and exposes it under the name MyStorage.

You can read most of the settings by using the classes in the Microsoft. WindowsAzure.
ServiceRuntime namespace and assembly, and—because this library is referenced by
default in the cloud project template—you can use those APIs directly.

Through the RoleEnvironment class, you can access the configured local resources using the
GetlocalResource method, which takes a string parameter corresponding to the requested
resource name. The method returns a LocalResource type that exposes a Name property, a
MaximumSizeInMegabytes property, and the information you need to access the storage: a
RootPath property.

Read the Configuration Value

1. Modify the default page by adding a Label control, named localStorage, that you will
use to display the path of the configured Local Storage. The complete code for the
Default.aspx page follows. | also modified the default heading content:

<%@ Page Title="Home Page" Language="C#" MasterPageFile="~/Site.master"
AutoEventWireup="true"
CodeBehind="Default.aspx.cs" Inherits="WebRolel._Default" %>

<asp:Content ID="HeaderContent" runat="server" ContentPlaceHolderID="HeadContent">
</asp:Content>
<asp:Content ID="BodyContent" runat="server" ContentPlaceHolderID="MainContent">
<h2>
Welcome to ThinkAhead Azure Storage
</h2>
<p>
<asp:Label ID="1localStorage" runat="server" />
</p>
</asp:Content>

2. Modify the code-behind file, Default.aspx.cs, so that it calls the GetLocalResource

method, which asks the fabric for a configured resource. Use the returned LocalResource
instance to set the label’s Text to the RootPath property, as shown in the following code:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

using Microsoft.WindowsAzure.ServiceRuntime;

namespace WebRolel
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{
public partial class _Default : System.Web.UI.Page
{
protected void Page_PreRender(object sender, EventArgs e)
{
LocalResource resource = RoleEnvironment.GetLocalResource(“MyStorage");
TocalStorage.Text = resource.RootPath;
}
}
}

3. Run the project to see the local path assigned to your MyStorage local storage.
(Remember that you have to start Visual Studio with administrative privileges.)
The result should look similar to the following figure.

& Home Page - Windows Intemet Explorer [E=m{r=n=<
—~

f\/‘\.) - [B] htp/12700151/Defaultiospe -] &[4 ] x| ang £ -
o Favorites | & Home Page ] fi - B -2 & v Pagev Sfety> Took~ @~

My ASP.NET APPLICATION

Home About

WELCOME TO THINKAHEAD AZURE STORAGE

CilUsers\Robertob\AppDataiLocaludftrmpistideployment(S66)iresideployment(566). ThinkAheadAzureStorage.WebRoleL.0directory\MyStorage,

As you may remember from the previous chapter, the first part of the local storage path
shown in the preceding screen is where the Windows Azure compute emulator deploys the
solution; the number follows a progressive sequence of deployment on the machine. Each
instance is uniquely referenced by the name of the project followed by a number starting
from zero (for example, WebRolel.0). The local resource you specified in the configuration
becomes a subdirectory of the directory root. You can perform whatever file or folder opera-
tions you want using this path.

Now that you know how to configure and use local storage, it's time to point out three different
aspects:

B | ocal deployment
B Fault tolerance

B Scalability
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The first aspect, local deployment, concerns the local environment. Every time you deploy

a solution locally, the Windows Azure compute emulator creates a new deployment folder
and assigns it a different number, which means that you will end up with many local folders,
one for each debugging session. This behavior, apart from wasting some of your disk space,
doesn't let you reuse the local storage from previous debugging sessions. If you modify files
or folders during a debug session, you will need to copy the local storage content to the new
deployment manually. For example, you can create a file in local storage and try to read its
content in a single debug session, but if you stop the debugger and rerun the application,
your deployment folder will be different, so the previously created file will no longer exist

in the new deployment folder. You can either copy the file from the previous deployment
folder, or you can adopt a completely different approach, similar to that imposed by the unit
test practice approach, in which every test should be autonomous. So, if you are testing a
procedure that reads a file, the test run has to copy the file during the initialization phase.
That way, the reading procedure doesn't depend on the writing procedure or other previ-
ously executed code, and you can test the two independently from one another. Another
benefit conferred by this approach is that you can test the reading procedure even when the
writing procedure doesn’t work, or even when it isn't developed yet.

The second aspect is fault-tolerance. | covered this problem in the preceding paragraph.
You need to redeploy whenever the application is updated to include a new feature or to fix
bugs—and every new deployment can deploy the solution to a different virtual machine.
From this perspective, storing application or state information in local storage is not a good
idea; every time you redeploy the solution, you lose everything in the previous local storage.
Nevertheless, local storage is local to the machine and any machine-change operation that
Windows Azure performs disregards your existing local storage.

The third aspect, scalability, is along the same lines as the second aspect: one of the advan-
tages of the Windows Azure operating system is that you can increment the number of
instances of a running service as needed. Multiple instances cannot share the local disk and,
as | said before, every attempt to create a synchronization engine is a dangerous practice.
Fortunately, as you see in the next section, Windows Azure gives you a shared storage envi-
ronment, called a storage account, where you can store and retrieve application information
and state across multiple instances.

So why does Windows Azure expose another, similar, type of storage? The answer is simple:
to cache data in the location nearest to the application. If you think about a cloud solution,
you realize that a virtual machine could conceivably be very distant from the data it needs.
A Microsoft SQL Azure database, for example, might be many nodes away from the virtual
machine, or when the solution needs some on-premises data, the path to reach that data for
every external request might be too long.
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The purpose of local storage is to cache data locally, in the nearest possible location to the
code. The local disk serves this purpose perfectly. Because local storage is a sort of run-time
cache, you should plan to use it by following the cache pattern: before using a resource,
always check first whether it exists locally. If the resource does not exist, get it from the
original source, store it in the local cache, and then use it. By following that pattern, you can
leverage a very efficient local disk to cache whatever resource might be far from the solution
or would be too time-consuming to recreate each time.

An option called Clean On Role Recycle is not selected by default (see Figure 4-1). This flag
tells Windows Azure fabric whether to preserve local storage during a role recycle. For
example, if you modify some important settings in a solution, you can request a role recycle
to clear in-memory data and refresh your application entirely, just as you can in a traditional
Internet Information Services (IIS) application. If you cached some resources based on those
settings, you probably want to clean up your cache, too. If you cached a resource indepen-
dently from the configuration settings, you can leave the option cleared, which will maintain
the existing local storage content during the recycle operation. Remember that this option
cannot ensure that your content will be available at any time. If your role crashes, for exam-
ple, Windows Azure creates a new virtual machine as needed to restart a fresh, new copy of
your service that cannot access the same local storage.

The Windows Azure Storage Account

You can compare local storage to the local file system on an on-premises server. SQL Azure can
be the relational store for an application in the cloud, but its current version has some limitations
regarding space and features. Also, you have to pay for it separately from your Windows Azure
subscription. In addition, Microsoft Silverlight applications and AJAX/jQuery clients cannot access
SQL Azure unless you build a service in the middle of the communication protocol that acts as a
proxy to get the data for them.

A valid alternative for storing data in the cloud is a Windows Azure storage account. It's a
perfect place to store blobs (even the biggest ones) and application entities (such as business
entities), and it provides a queued mechanism to decouple applications or application com-
ponents. Future versions of the Windows Azure storage account will provide a distributed
cache and a store for file streams.

Note Remember that typ ca y, your W ndows Azure storage account accrues charges based on
transact ons and space consumed, but there are other subscr pt on types ava ab e n wh ch you
can spec fy some fixed amount of d sk space and/or number of transact ons
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You can either create a storage account for each application or create different contain-

ers inside one storage account for different applications. | usually prefer the first method
because every application can have a different permission set and can be administered by
different users. For every operation you want to perform on the store, you must include the
key provided by the storage account. There is only one key per storage account, so the first
approach—creating a storage account for each application—should be more suitable for dif-
ferent scenarios.

The resources stored in the Windows Azure storage account are always available because
Windows Azure replicates them on different nodes to guarantee both fault tolerance and
scalability. If a node crashes, the fabric elevates a backup node to become the primary. If the
response from a node becomes too slow, the fabric can allocate some resources on a differ-
ent node to improve the overall efficiency.

You can access your Windows Azure storage account resources via REST and HTTP, so any
application running on any platform can store, retrieve, and manipulate data in the cloud.
You can decide to make these standard requests using the classes exposed by the technology
of your choice, or you can use the wrapper classes in the SDK for the appropriate platform.
These wrapper classes help in creating the code, because they make most of the details
required to create REST requests and analyze HTTP responses transparent to developers.

The Windows Azure storage account is publicly available on the Internet, and you access it

only via HTTP/HTTPS. From a protocol point of view, there is no difference between access-
ing the storage in the cloud using a cloud-based application or using an on-premises solu-
tion—except for the latency price when the solution is far away from the data center.

Create a Storage Account Project

1. To create a project, you need a subscription to Windows Azure services. (This can be
the same subscription you used in the previous chapter to build the Windows Azure
service.) Open the Windows Azure website (http://www.azure.com) and click the sign-in
menu.

2. Sign in using your account to open the Management Portal, shown in the following
figure.
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Click the Hosted Services, Storage Accounts & CDN button to open the summary page.

Click Storage Account (0) on the left side of the screen to show the summary page for

the storage accounts. If you have not yet created a storage account, you see only the

subscription name in the central pane, as shown in the following figure.

[@ Management Portal - Windows Azure Platform -
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5. Click the New Storage Account button on the toolbar to open the Create A New
Storage Account dialog box, shown in the following screen.

6. Type a unique name in the Enter A URL text box. Choose the public name for your ser-
vice yourself, because it must be unique and meaningful to you. For example, if | were
creating a site for this book, | might choose the name azuresbs (“sbs” stands for “step
by step”) as the prefix for the complete path, as shown in the following dialog box.

ffnindows.azure.com/

¢ Favorites | £y Management Partal - Windmas Anire Platfnrm 5o~ v [ @ v Pagew Safety~ Toolsv d@v 22 7

Create a New Starage Accaunt

Choose a subscription

Enler o URL

azuresbs

Choose a region or affinity group
)| west Europe |3
O create or choose an affinity group 4/

€ Internet | Protected Mode: OFf A /e v

7. In the the dialog box, you choose a region or an affinity group where you want to create
the storage account space for blobs, tables, and queues. Select the region you prefer. |
chose West Europe.

8. Click the Create button to create the storage account.

You created your storage account, choosing a region to store your data as well as a public
URL that every application will use to access the store.

Figure 4-2 shows the end result of the storage account creation filled with my own informa-
tion. From this summary page, you can view the service details. First, notice that your new
service appears in the list of services together with other storage accounts and cloud ser-
vices—a good reminder of the importance of choosing a meaningful label for every project.
In a production environment, | normally use the project name as the name of the cloud ser-
vice project and the suffix “storage” for the storage account project. This way, the list, which
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is ordered alphabetically, shows me the various cloud projects together with the storage
project, as shown in Figure 4-2.

& Management Portal - Windows Azure Platform - Windows Intemnet Exp! !E X
@\ )v |[J hitpsi//windaws. azure.com/ > 8 &4 |x ||t aing Por
¢ Favorites | £ Management Partal - Windms Az Platfnrm L v B v [ @ v Pagev Safety~ Toolsv i@v 22 7
7 wind - Billing | Windows Azure | SignOut ~ @
£d Windows Azure Platform 9 1]
I 7
T 5] r A lfu %
New Storage Delete | Cnable Dizablc Add x Delele: Duinia Regenerate
Account Storage CDN CDN Domain
Storage | CON ‘ Custom Domain J Access Keys
< > I e
=3 Deployment Health [ Affinity group name 58 | bl PP aes =l
3 Affinity Groups Name Type Status Last updated | Primary access key
ECnaccmentiGattitcates =3 windowsazure_794  Subscription Active <llidden= | View
3 Hosted Services (2) () azuresbe Storage account Craated 2/16/2011...

Secondary access key

<Hidden> |View
[ User Management e

5 VM Images Blob URL

geuresbs. blub.core.windows. nel

[3 Storage Accounts (1)

Table URL
- szuresbs. table.core.windows. net
£ vome
Queue URL
 Hosted Sendces, Starage szuresbs.queue.core.windows.net
! Accounts 8 CDN

) Account Name
|§ patahase
szuresbs

L, Reporting Last updated

2/16/2011 4:09:34 PM
r' Service Bus, Access Control
"7 & Caching Region
C West Europe
wla Virtual Network
Status
Dune. 1s L next refesh, Take me back to the cld portal © 2010 Microsoft Corporation Privacy Statement Terms of Use I Feedback ‘}'

& Intermet | Protected Mode: Off v wn v

FIGURE 4-2 Resu t of creat ng the storage account.

The public name selected in the last wizard step becomes the root for the URLs of all kinds of
resources. For example, to request a blob in the storage account, you would make an HTTP
GET request to the following URI: http://azuresbs.blob.core.windows.net.

The Region box in Figure 4-2 shows that the service is hosted in West Europe and has no
affinity group with other services. Affinity groups and the other options that appear in the
service summary page are discussed more in Chapter 6, “Windows Azure Operating System
Details.”

Note the two hidden keys on the page: a primary key and a secondary key. You must include
one of these in every request you make to the storage account resources—unless you decide
to create a public section of the storage. You can use either the primary or the secondary
key because both are valid. If one of them becomes compromised, you can use the other

key in applications while you regenerate the compromised key. To regenerate a key, click the
Regenerate button in the user interface.

You can view a key by clicking the View button next to it. In the View Storage Access Keys
dialog box, you can also copy the keys to the Clipboard to reuse them in your code or some
other management tool, as shown in the next section.
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Before using the APIs to manage blobs and tables in the storage account, you should know
about a useful tool for managing resources: a management console snap-in, called the
Windows Azure Management Tool, that lets you manage the content of a storage account
using the same APIs you will employ in code in the next sections of this chapter. This tool is
particularly useful because Windows Azure does not provide a blob or table explorer. It is a
good starting point for understanding the various operations you can perform on your stor-
age account and for organizing resources.

Windows Azure Management Tool

You can download the Windows Azure Management Tool for free from the Windows Azure
developer home page. Because URLs and pages can change over time, | suggest you start
from the main page, http.//www.azure.com, navigate to the developers’ SDK section, and find
the Windows Azure Management Tools link.

This tool lets you manage blobs, tables, and queues directly on your storage account (or in
the Windows Azure storage emulator) so it is a perfect companion for every project that
uses a storage account. You can also perform many other cloud project operations, such as
deploying, upgrading, and managing the hosted service state; configuring the storage ser-
vice; and managing digital certificates for Windows Azure Service. Almost every operation
you can perform is available on the portal for storage accounts and hosted services, as you
can see in the following figure.

& Windows Azure MMC - Home - Windows Internet Explorer f==

@\)  [42 rttpiscodemsdnmicrosoftcompwindowsszuremme =] 43| X | [ ging o |
. a_

i Favorites | o Windows Azure MMC - Home fii - B - ) d - Page~ Sofety~ Tools~ @~

Windows Azure Management Tool (MMC)

The Windows Azure Management Tool was created to manage vour hosted services and storage accounts in Windows Azure.
Thiz tool provides a host of features:

Hosted Services | Upload, depluy, upyrade, and manage your hosted services in Winduws Azure

-
Configure instrumentation for windaws Azure applications (diagnastics) per source (perf

A, Dragnostics counters, file based, apn logs, infrastructure logs, event logs). Transfer the disgnostic data

[— 9 on demand or scheduled. View / Analyze / Export to Excel and Clear instrumentation
results,

A S
ﬁ Certificales Upload / manage certificates fur Windows Acure applications
storage - - s
= ervines Confiqurs Starage Services for Windows Azure applications

m

Add / Upload / Download / Remove BLODs and Containers and connect to multiple storage

Blob Storage .. inws, including local dev storage

) @ ¢

Queues Add / Purge / Delete Windows Azure Queues

Tables Query and delete Windows Azure 1ables

Create plugins for rich diagnostios data visualization (e.9. add your own visualizer for
Extensibility performante cuunters). Create plugins fur Lable viewsrs and sditors or add completely
new modules! Pluain Enaine uses MEF { v ) to easily add v,

Powershell- Ihe backend is based on Powershell cmdlets. If you don't like our UL, you can still use the
haced harkend  underlying emdlets and sript aut anything we da

VL
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The next procedure shows how you can use the Windows Azure Management Tool to man-
age some blobs in the storage account azuresbs by using the primary key and the URL you
saw earlier.

Manage Blobs with the Windows Azure Management Tool

You need to provide the information the tool needs to connect to your Windows Azure stor-
age account, that is, the public name to construct the URLs and the key (primary or secondary,
it doesn’t make any difference) that will be used for every request. If you do not have a storage
account, you can follow the next set of steps by connecting the tool to your local Windows Azure
storage emulator, which is the simulated environment installed by the Windows Azure SDK to
locally simulate storage account behavior.

1. Expand all the nodes in the management console.

2. Right click Storage Explorer, and select New Connection to create a new connection to

the storage account.

As you can see from the following figure, the shortcut menu provides options for man-
aging the connection to the storage account. The Connect option lets you select an
already-defined connection, whereas Connect Local defines a connection to the local
emulator. The Delete Connection option deletes an existing connection.

WindowstzurehMme - [Console RaotiWindows Azure ManagementiStarage Explarer] =& [
& File Action View Favorites Window Help _ &l
«s 2@ = H

“ Console Root Mame Actions
4 2 Windows Azure Management

o Storage Expl -
4 o Sendice Managemant There are no items ta show in this view. S
o Hosted Senvices Connect
e Storage Services ConnectLacal
<2 Affinity Groups New Connection
<5 Shopgm= st
:j Oper] Connect Delete Connection
Connect Local View »
T New Window from Here
Delete Connection = bportli.
View » B Hep

Mew Window from Here
Export List..

Help

Note The term “connect on” s somewhat m s ead ng When you se ect New Connect on,
you are not open ng a connect on; nstead, you are s mp y defin ng the nformat on the
too needs to make a connect on The same concept app es to Connect and Connect

Loca y; these menu tems read the connect on nformat on and et you open and c ose the
connect on
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3.

4.

Type the account name that corresponds to the public name you chose when creating
the storage account, and then copy and paste the primary (or secondary) key from the
storage account summary page.

As you can see in the next figure, | used azuresbs as the account name, and copied the
primary key for that account. You don't have to fill in the URL fields, because the tool
infers them from the account name.

Mew Account @
Account Mame azureshs
Account Key HiidHJ dbrGHICT g1 exhtBk 255T nFyify'D 3mazo0oTE

BLOBE Service Ul hitp://azuresbs. blob. core. windows. net
Hueue Service Uil hitp://azuresbs. queus. core. windows. net

Table Service Ul hitp: //azuresbs table. core. windows. net

[ Ok J[ Lancel ]

Verify the account and the key, and then click the OK button to store the connection
information in the tool. You can define different connections for different storage
accounts. A new node appears in the panel on the left, as you can see in Figure 4-3.

Expand the new node that has the same label as the account name (azuresbs in this
case) to view the three resource types you can manage from this tool.

Click BLOB Containers to open the BLOB management window, shown in Figure 4-3.

& Wir ne - [Console RooBWindows Azure Managementazure shs\BLOB Containers] =8 r=a
& File  Action View Favorites Window Help NEE
Lo A il

| Consote oot | BLOB Containers. | etions

4 22 Windows Azure Management — oat, BLOB Containers .

& < Service Management
. Hosted Semvices Add Container
S Starage Senices Uplead Container
<7 Affinity Groups
4 <75 azureshs
) BLOE Containers Wiews »

15 Queues Mew Window from Here

Tables
[] Operations queue Help

Refresh

l

Name Path

FIGURE 4-3 B ob management w ndow.
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Blobs are organized by containers, just as files in a traditional file system are organized
by folders. You can define different containers to organize your blob however you like;
the container name contributes to form a URL for REST operations. For instance, if |
defined a container named images in this example, the URL for a PUT operation would
be http://azuresbs.blob.core.windows.net/images.

7. Click the Add Container button in the far-right pane of the window to open the Add
BLOB Container dialog box, where you can define the container name and the access
type that will be applied to the container itself. Type images as the container name,
and select Public for the access type, as shown in the following figure.

LJ Add BLOE Container =
Hame images
Access @ Public () Private
[ Ok ] [ Lancel ]

Every container can be either public or private. A public container is accessible for GET

operations without the key being specified. In other words, any application or client can
read information in a public container, but nonread operations, such as Create, Update,
or Delete (CUD) requests, are possible only when made by authorized clients and appli-
cations. In contrast, a private container requires an access key for every operation.

8. Click the OK button to create the container. So far, no request has been made to the
storage account, but now the tool connects to the account to request the new con-
tainer. At the end of the creation procedure, you can see the new container in the list
of containers.

When you click the OK button, the tool uses the underlying APIs to create an HTTP
request with the PUT method, digitally signs the request, and sends the request to the
URL assigned to the connection. You could perform this operation manually by issuing
the same request. Remember that the Windows Azure storage account uses standard
protocols (HTTP and REST) and that every operation is just a request to the public URL
exposed by the service. The Windows Azure Management Tool also demonstrates what
| pointed out earlier in this chapter—that you can access the storage account from any-
where, not just through a hosted service. In this case, I'm using an on-premises applica-
tion that runs on my machine to access the storage account | created earlier.

To better understand the interaction between an application and the storage account, in
the last step of the preceding procedure, | used an HTTP tracer to show you the underlying
request. Almost every platform on planet Earth can make the request shown in Figure 4-4.
The same concept applies when you want to upload a single blob file to the storage.
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[ HTTP Analyzerva
Fle Action View Grd Filter Tooks Help

b s @ ﬂﬂ‘[& & save - | & Clest 7 Find | = Views 7 Fiter= | [@) Tooks~

i-@

[E=B =8 =7

€ ND ~ TimeStart Diunation(s] Method Result  Received Type URL RedrectURL
B il * 1316:40:401 0.007 = 200 bt b.col
2 131640510 0.001s FUT 20 hitp: //azuresbs. blob.co net/| ontainerbcomp=aciitimeout=30
|3 1316:40:854 0094 s GET 200 560 hitp: //azureshs. blob. core windows. net/ ?comp=listiimeout=40

< m

Custamize. -

] >

Header | Response Content | Post Data | Request Timing | Query Sting | Cookies | Raw Stream | Status Code Definiion |

Requsst Headers Valus Recponse Headsrs

Walus

[Request-Line] PUT fimagesirestype=container &dineoLt=90 HTTP{1.1 (Status-Line) HTTRIL.1 200 OK

wms-version 2009-09-19 Transfer-Encading chunked

wms-date Tue, 17 Aug 2010 11:16:40 GMT Content-Type application/ml

Authorization sharedkey Server Windows-Azure-Elobj1.0 Microsaft- HTTPAPL{2.0
32ureshs:04+ 20pGNGIWIMNEgflZSEUMCTHE+TVHAE. . | |y ms-request-id ebazfc-S28-4be7-5f04-Tecel SeL00eS

Host szureshs.blob. core. windows.net e-ms-version 2009-09-15

Content-Length o Date Tue, 17 Aup 2010 11:16:26 GHT

Capturing Current Session 1/3(3 PUT http/farureshs.blob.corewindows.netfimaqesrestype=c =

FIGURE 4-4 HTTP request for conta ner creat on.

As you can see in Figure 4-4, the first request uses the PUT method to ask the storage
account service to create a container. The content type is XML, and the URL to which the
request was sent includes the name of my storage account, the standard URI to the ser-
vice, and the new container name. In practice, the tool asks the storage account to create
this URI, and informs the underlying service that the PUT operation is for a container with
a 90-second time-out period in the query string. The result code of the response is 200,
meaning that the service has successfully completed the request.

The trace shows three other important things. The first is the host value of the request, which
contains the storage account path. The second is that the server value of the response head-
ers tells you the server service version.

The third (and most important) item to note is the Authorization element of the request’s
header. As mentioned earlier, storage account management requests can be performed only
by authorized applications. The management tool uses the provided key to pass an authori-
zation header to the server that, in turn, checks its value to authorize or deny the incoming
request.

Figure 4-4 shows two other requests: the first request is the continuation of the preceding
one and contains the HTTP status code of 201 — Created, telling the management tool that
the container was created. The last request is made by the tool to ask for the list of con-
tainers during the refresh of the user interface. As you can deduce from the URL in the last
request, the tool requested a comp list value in the query string to get the list of containers.
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Add Blobs to the Container

To complete the container and blob introductory tour, and before you learn about the APIs
you will have to use in your code, try to add some images into the new blob container.

1.

5.

From the Windows Azure Management Tool, select the new container in the BLOB
Containers window. A second window named BLOBs appears in the bottom of the
main screen, and a new menu appears on the toolbar on the right side of the screen.

. Click Upload Blob on that toolbar to open the Upload BLOB To Images dialog box. The

term Images in the dialog box title is the container name, so this name varies for each
container.

In the dialog box, choose the file you want to upload from your local hard drive by
clicking the Browse button and selecting the appropriate image.

By default, the blob inherits its name from the selected file name. | chose my com-
pany’s logo, but regardless of the image you select, change the Blob Name to
ThinkAhead Logo.

Note If you want to fo ow th s examp e exact y, you can down oad the ogo from
http://thinkahead.cloudapp.net

The Content Type is inferred from the file extension, as shown in the following figure.

| Upload BLOE to images @
File: Co\Users\Publicthinkahead.jpg

BLOBE Mame:  ThinkAhead Logo

Content Type:  image/jpeg

[ Ovenwrite E xisting BLOB?

[ Ok ][ Lancel ]

The Blob Name you enter is the identifier for this blob inside the storage account con-
tainer. You need it for every subsequent operation with this blob.

. Click the OK button to upload the blob into the container. As before, the request oper-

ation via HTTP occurs only after you press the OK button.

At the end of the upload operation, nothing seems to happen! That's because you're
using an HTTP tool, so you have to ask for a refresh of the blob list to see the result.
Double-click the container name to refresh it.

Repeat the upload operation procedure for another image, but giving this one the
name DevLeap Logo (again, which image you select isn't important, but if you want to
use the same one as the example, you can download it from http.//www.devleap.com).
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7. Refresh the interface by double-clicking the images container in the BLOB Containers
window.

The result is straightforward: the BLOBs list pane shows you the two new blobs, as shown in
the following figure.

& WindowsAzureMme - [Console RootWindows Azure M BLOB Contai = | &S]
& File  Action View Favorites Window Help _[=lx]
«=|xE
| Console Root Actions
4 <2 Windows Azure Management R N
4 <% Service Manayernent .
.. Hosted Services Add Container
e Starage Servires Uplozd Container
25 Affinity Groups Refresh
4 < azureshs
() BLOB Containers View 4
& Queues New Window from Here
Tables
" Help
[} Operations queue
Container: images -
Upload BLOB
Download Container
Delete Contziner
View »
Properties
_ Help
Name Path
Devleaplogo  hlp://azuresbs blob.core windows net/images/Devl eap%20Logo
| hinkAhead Logn  hitp://azureshs blob. core sandowes net/mages/ | inkAheadZ2ULogo

The two images in the Images container have names that represent the resource inside the
storage. Each name must be unique inside its container, because the name contributes to
form the URI for REST operations on each storage item. As you can see, the path (that is, the
URI) for subsequent requests is composed of the name of the storage account followed by
the standard URI, the container name, and the blob name. If you want to further separate the
blobs in a container, use a forward slash (/) in the name of the blob you are uploading.

In the interface, you can also delete a container, download every blob to a local folder (or
upload every file in a local folder to a single container), and upload a new blob to overwrite
an existing blob in a container. You can activate a shortcut menu for each blob that provides
options to download it, delete it, or ask the browser to request it. Every operation corre-
sponds to an HTTP request that includes the authorization header.

The next figure shows the complete set of HTTP operations that the Windows Azure
Management Tool performed behind the scenes during the preceding steps.
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[ HTTP Analyzervs E=8 =l )

File Action View Grid Filter Tools Help

b s | @ 1153 B sove - |[B] & Cew 0 Fid | E views 7 Fier- Bl o | § - @
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HE 1316:40:854 0034 s GET 200 560 [Mone] hitp: //azuresbs. blob. core windows. net/ ?comp=listhimeout=90

s 14.08.48.206 HEAD o [Mure] il £/ czunes s Lol cue sinduss nel Aineges ThinkAhead%20Lugulinewsd=30

_7 14:08:43:001 0001 = PUT 201 268 [None] hitp: //azuresbs blab.ca il net/images/ ThinkAhead%20L ogo?comp=block listktimeout=80

BE 14:1356:183 o HEAD 1] [None] hitpr //azureshs blob. core windows net/images/Devleapi20Logo Ptimeout=30

| 110 141359396 13402 GET 200 5 [Mone] hitp: //azuresbs. blob. core windows. net/| sty antainerkcomp=listiinclude=metadata ..

|12 141412073 0001 = PUT 20 268 [None] hitp: //azuresbs. blob. core windows. net/images/Devleap®20Logo ?comp=blocklisttimeout=30
13

0034 s GET 20 344 [None] hittpr //azureshs blob. core windows net/ ?comp=listétimaout=90

63 0094s applicationssml  hittp:/#azureshs blob. core w Bt/imz e=cantain =littnclude=metadata

v R p 00 el hd Custamize. ..

Header | Response Content | Fost Data | Request Tining | uer Sting | Cookies | Fiaw Stream | Status Code Deliniion

I

Request Headsrs Value Response Headars value

{Request Line) =3 (Status Line) HTTP/1.1 200 0K
lil\ag}as?restype:cnr\tamer&mmu:ist&indﬂe:metadata& AT chunked

N ;Ez Ul;lg Content-Type applicationsaml
e 1o A 2010 211434 GHT Server Windows-Azure-Blobf1.0 MicrosaPt-HTTPAPLZ.0

Mh'm?zﬁm g‘i;ad):f o x-ms-renquest-id FaF9riaa-7Ral-4rha3-hSrG-2r4aR 153172
azuresbs: 730GRESM7TICILVEKE/SPKYEHyym{IISCAFTEL ®-ms-version 2009-09-13

Host ‘szureshs.blob. core. windows.net Date Tue, 17 Aug 2010 12:14:12 GMT

Captuting Current Session 1A A0)  GET http://arureshs blob.corewindows.net antaineréecompalistiincludesmetadatadt =90

Because the images container is public, any client—even one with no key—can request a GET
operation on the blobs it contains. For instance, open the browser of your choice and type
the URI of one of the uploaded blobs. Because the browser receives a content type header of
image/jpeg, the result is just the image, as you can see from the next figure. Look at the URL
in the address bar of the browser. It refers directly to the uploaded blob at http://azuresbs.
blob.core.windows.net/images/ThinkAhead Logo.

& http:/fazuresbs blob.corewindows.netfimages/ThinkAhead220Logo - Windows Internet Explorer E=x=m ==
6@- [ &) httpy/azuresbh. blob.core mindows.net/images Thinkehead%ziloge | & [ 42 | % | [© &ing » -]

i Favorites |gg -

@ Manage Proje... | @ hitppazurest, | 8 hipitfomur, % || B < B) - 0 @ - Page = Safety+ Tools~ @+ "

thin ead
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APIs

| recommend that you experiment with the Windows Azure Management Tool, uploading,
downloading, and deleting blobs and containers until you feel comfortable with these opera-
tions. This next section introduces the APIs that developers use to perform the same Create,
Read, Update, Delete (CRUD) operations in code.

List the Blobs in a Container

The steps for listing the blob in a container are similar to the steps you followed using the
Windows Azure Management Tool. You first obtain the connection information to build the
URL so that you can make a REST request, and then you need to provide the authorization
header and add it to every request. It can be useful to include this information in the Service
Configuration file just as you would include any other configuration information (as you
learned in Chapter 3). You can obtain a container reference easily by adding the container
name to the URL. If you want to list the container’s content, you need to append a comp list
query string. Finally, you can specify a time-out for every query operation.

The Windows Azure SDK, installed with the Windows Azure Tools for Visual Studio, contains a
library that takes care of all of these details.

1. Open the project ThinkAheadAzureStorage you created at the beginning of this chapter.

2. Verify that the project contains a reference to the Microsoft. WindowsAzure.StorageClient
library.

A Visual Studio Windows Azure Project has the reference to this library, as well as to the
Microsoft. WindowsAzure.ServiceRuntime that you used in the previous chapter.

3. Create a new setting in the Web Role configuration to store the account and the
key information. Double-click WebRolel in the Roles section of your cloud proj-
ect, and then click Add Setting in the Settings section. Name the new setting
DataConnectionString, and select Connection String as its type.

4. Click the ellipsis (...) button to open the Storage Connection String dialog box. You can
also type the information directly in the text box near the button, but the dialog box
helps you fill the information correctly.
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5. As you did for the Windows Azure Management Tool, copy and paste this information
from your Storage Accounts detail page. Follow the syntax shown in the following fig-
ure to reference your storage account. If you don't have a subscription, leave the Use
The Windows Azure Storage Emulator option button selected. If you uploaded two
images to the Windows Azure storage emulator in the earlier procedure, you will list
those instead of any online images.

Note Remember to use your own nformat on and not the nformat on presented nth's
book, because t po nts to my storage account You can choose HTTPS to protect the re-
quest made by an app cat on to the store

Storage Account Connection String I =]

2 Use the Windows Azure storage emulatar

© Enter storage account credentials

To generate a storage account connection string, enter an account name and key, To use custom endpoints,
ane of the Blab, Table or Queus endpoints must be specified.

Account name: azureshs -

Bccount key: yrdSCEbxd/N/3Kams OHIz8kyP0SpUX6Z3EObuhSeahidyaRNefseroqCmihhg +VsQ==
Cannection

) Use default HTTP endpoints

@ Use default HTTPS endpaints

) Use custom endpoints
Elab endpoint;
Table endpoint:

Queue endpoint;

Cancel

6. Add a new Web Form item to your project and name it StorageAccountBlobs.

Insert a Repeater control in the page and name it gridBlob. Place an ItemTemplate

inside it to show the Uri property of the blobs you are going to retrieve from the stor-
age account.

The resulting StorageAccountBlob.aspx page code is shown in Listing 4-1.
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LISTING 4-1 Web Form for test ng b obs.

<%@ Page Language="C#" AutoEventWireup="true"
CodeBehind="StorageAccountBlobs.aspx.cs"
Inherits="WebRolel.StorageAccountBlobs" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
http://www.w3.0org/TR/xhtm11/DTD/xhtm11l-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtm1">

<head runat="server">

<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<p>
<asp:Repeater ID="gridBlob" runat="server">
<ItemTemplate>
<p>
<%# Eval("Uri") %></p>
</ItemTemplate>

</asp:Repeater>

</p>
</div>
</form>
</body>
</htm1>

7. In the code-behind file, StorageAccountBlobs.aspx.cs, use the following code to bind
the blobs contained in the images container of your storage account to the GridView
control:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

using Microsoft.WindowsAzure;

using Microsoft.WindowsAzure.StorageClient;

namespace WebRolel

{
public partial class StorageAccountBlobs : System.Web.UI.Page

{

protected void Page_PreRender(object sender, EventArgs e)

{

CloudStorageAccount account =
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CloudStorageAccount.FromConfigurationSetting("DataConnectionString");
CloudBTobClient blobClient = account.CreateCloudBlobClient();

CloudBlobContainer container =
bTobClient.GetContainerReference("images");

gridBlob.DataSource = container.ListBlobs();
gridBlob.DataBind();

3

The first line of the Page PreRender method in the preceding code retrieves the infor-
mation you entered in the configuration setting in step 5. The FromConfigurationSettings
static method of the CloudStorageAccount class reads the information in the
ServiceConfiguration.cscfg file and returns an instance of the CloudStorageAccount

type. This instance contains all the information necessary to build a proxy to the Storage
Account Service exposed by Windows Azure in the cloud or to the local Windows Azure
storage emulator. The CreateCloudBlobClient method creates the proxy you need to
perform any operation on blobs and containers.

As you can see, the proxy has a method to get a reference to the container, named
GetContainerReference, that accepts the container name as the only parameter. With
that container reference, you can ask for the blobs it contains using the simple ListBlobs
method. This method returns a type implementing IEnumerable<IListBlobltem> that
you can bind to any control that supports data binding.

The code is almost complete, but the CloudStorageAccount class needs another little
step in the configuration. Type the following code in the Application Start method of
your Global.asax.cs file to assure the class that every change in the configuration val-
ues of the storage account causes a recycle of the role to update the cached values.
The following code comes directly from MSDN (Microsoft Developers Network) and
is commented directly by the Azure team. Add the relative using clause for every class
that needs it:

#region Setup CloudStorageAccount Configuration Setting Publisher

// This code sets up a handler to update CloudStorageAccount
// instances when their corresponding configuration settings change
// in the service configuration file.
CloudStorageAccount.SetConfigurationSettingPublisher(
(configName, configSetter) =>
{
// Provide the configSetter with the initial value
configSetter(RoleEnvironment.GetConfigurationSettingValue(configName));
RoleEnvironment.Changed += (s, arg) =>
{
if (arg.Changes.OfType<RoleEnvironmentConfigurationSettingChange>()
.Any((change) => (change.ConfigurationSettingName == configName)))
{

www.it-ebooks.info


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

102 Windows Azure Step by Step

// The corresponding configuration setting has changed,
// propagate the value

if (!configSetter(RoleEnvironment.GetConfigurationSettingValue(
configName)))

// In this case, the change to the storage account credentials
// in the service configuration is significant enough that the
// role needs to be recycled in order to use the latest settings.
// (for example, the endpoint has changed)
RoTeEnvironment.RequestRecycle();

1
b

#endregion

9. Set StorageAccountBlob.aspx as the default page by right-clicking it and selecting the
Set As Start Page option.

10. Press F5 to start your project. If you pointed the connection string to your online stor-
age account, be sure that you're connected to the Internet.

When you browse to the new StorageAccountBlobs.aspx page, you see the list of the URIs for
each blob in the selected storage account. In the following figure, you can see the URIs for
the two files | uploaded using the Windows Azure Management Tool in the previous section.

(& httpy//127.0.0.1:81/StorageAccountBlobs.aspx - Windows Internet Explorer ===
\J\_/ [&] hitp://127.0.0.181StorageAccountBlobs.aspx ~[B[4] x| &g P ~|
i Favorites | @ hitp://127.0.0. 191/ StoragedccountBlobs.aspx i~ B - d® v Pagev Safetyv Toolsv @

hitps/fazuresbs. blob. core windows netimages/DevLeap Logo

https:Hfazuresbs. blob. core windows.netfimages/Think Ahead Logo

Because the URI points to a blob of the type image, you can replace the paragraph in the
ItemTemplate inside the Repeater control with an <img> tag, as in the following code:

<asp:Repeater ID="gridBlob" runat="server">
<ItemTemplate>
<img src="<%# Eval(“Uri") %>’ />
</ItemTemplate>
</asp:Repeater>

The result is straightforward, as you can see from the next figure, but this simple example
unveils the power of a REST-based storage service.
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(@ Pty /127.0.0.181/Starage AccountBlobs.aspx - Windows Intemet Explorer oo =]

UU \g hitp://127.0.0.1:81/Starage AccountBlobs.aspx v‘ B |47| X Hb Bing

S Favorites | @ hitpi//127.0.0.181/StoragedccountBlobs.aspx

o -

- v [0 v Pagew Safetyv Tonkv @v

ﬁevleap

BridgetheGap

thm@@ead

Note The Eval method ss mp e to use but t doesn't perform as you m ght th nk It uses
Reflect on to figure out the under y ng type that your code has set as the data source for the
contro A better approach sto manua y cast the data to the under y ng type such code not

on y executes more qu ck y, but the comp er can ver fy the type safety of the code, wh ch t can-
not do when us ng the Eval method L st ng 4-2 shows better code to perform th s operat on

103

(You can aso findths stng nthe down oadab e samp e code See the book’s “Introduct on” for

the down oad nk) P ease note the use of the Import Namespace d rect ve at the top of the page

LISTING 4-2 Web Form for test ng b obs w th d rect cast.

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="StorageAccountBlobs.aspx.cs"

Inherits="WebRolel.StorageAccountBlobs" %>
<%@ Import Namespace="Microsoft.WindowsAzure.StorageClient" %>
<!DOCTYPE html PUBLIC “-//W3C//DTD XHTML 1.0 Transitional//EN"
http://www.w3.0org/TR/xhtm11/DTD/xhtm11-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml1">
<head runat="server">
<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<p>
<asp:Repeater ID="gridBlob" runat="server">
<ItemTemplate>

<img src="<%# ((IListBlobItem)Container.Dataltem).Uri %>' />

</ItemTemplate>
</asp:Repeater>
</p>
</div>
</form>
</body>
</htm1>
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Upload New Blobs

This procedure demonstrates how you can use the StorageClient classes to add a new image
in your storage account. You leverage the classic ASP.NET FileUpload control to upload the
image to the hosted service, which in turn adds the image to the storage account as a blob.

1. Create a new paragraph <p> tag inside the top <div> of the StorageAccountBlobs page.
2. Add a FileUpload ASP.NET control in the new paragraph.
3. Add a Button control immediately after the FileUpload control in the same paragraph.

The code for the page should be similar to the following; the new controls added are in
boldface:

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="StorageAccountBlobs.aspx.cs"
Inherits="WebRolel.StorageAccountBlobs" %>

<%@ Import Namespace="Microsoft.WindowsAzure.StorageClient" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/
xhtm11/DTD/xhtml1l-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtm1">
<head runat="server">
<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<p>
<asp:FileUpload id="imageUpload" runat="server" />
<asp:Button Text="Upload" runat="server" onClick="upload_Click" />
</p>
<p>
<asp:Repeater ID="gridBlob" runat="server">
<ItemTemplate>
<img src="<%# ((IListBlobItem)Container.Dataltem).Uri %>' />
</ItemTemplate>
</asp:Repeater>
</p>
</div>
</form>
</body>
</htm1>

4. When a user clicks the button, the button fires the upload Click event handler.

Therefore, you need to obtain a container reference and use one of the upload meth-
ods provided by the CloudBlob class. Type the following code into the code-behind file:

protected void upload_Click(object sender, EventArgs e)
{
CloudStorageAccount account =
CloudStorageAccount.FromConfigurationSetting(“DataConnectionString”);
CloudBTlobClient blobClient = account.CreateCloudBlobClient();
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CloudBlobContainer container = blobClient.GetContainerReference("images™);
CloudBlob blob = container.GetBlobReference(imageUpTload.FileName);
bTob.UpToadFromStream(imageUpload.FileContent);

}

The first part of the code contains nothing new compared to the Page PreRender method
you used in the preceding example. The next-to-last line of code asks the container for a
CloudBlob instance by passing the desired blob name to the GetBlobReference method. This
method does not create anything, nor does it connect to the storage account; it just con-
structs a new CloudBlob class with a complete URI, starting from the container URI. The last
line of code creates the new blob by passing the content of the received file to the service.

If you run the sample and upload a new image (for example, another logo), you would end
up with something like the following page.

& hitpi/f127.0.0.1:81/StorageAccountBlobs.aspx - Windows Internet Explorer = e
@Qv |g http//127.0.0.1:81/ Storage AccountBlobs.aspx -‘ = |‘7‘ X '|b Bing o -
iy Favorites | @ http://127.0.0.1:8 1/ StorageAccountBlobs.aspx fi~ B ~ & @ v Pager Sfetyv Tookv @~ 7
A Devleap

BridgetheGap

thin@;}ead

\”, Devlead

Software&Solutions

You can refine this code by refactoring the first three lines of code in the last example into

a single method that you can call from the Page PreRender method. The second improve-
ment you should make before using this code is to add a try/catch block around each method
call that invokes a service operation. Remember that the CreateCloudBlobClient method

and the GetReference method do not invoke service operations, but the UploadFromStream
and the ListBlobs methods do make a call to the service. The exceptions you can catch are
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based on the StorageException class, which represents every exception thrown by the library
during a failed service call. To be more specific, you can use one of the two derived classes,

StorageClientException or StorageServerException, which represent a problem in the request
(such as an incorrect parameter) and a problem with the service itself, respectively.

Create a Container from Code

To complete your example, you need to add the code to create a container. The perfect
place to do that is during application initialization. Because the application is a classic
ASP.NET application, you can place this code in the Application Start pipeline event.

1. Open the Global.asax.cs file and find the Application Start method.

Just below the Setup CloudStorageAccount Configuration Setting Publisher region you
added in the previous procedure, call the CreatelfNotExist method on an instance of
CloudBlobContainer. To create the CloudBlobContainer instance, use the same code you
reviewed in the previous two procedures.

2. If you haven't refactored this code into a single method, add the following code before
the call to the Application Start method of the base class. Remember that because the
new container must be publicly available, you have to assign proper permissions to it:

CloudStorageAccount account =
CloudStorageAccount.FromConfigurationSetting("DataConnectionString™);

CloudBTobCTlient blobClient = account.CreateCloudBlobClient();
CloudBlobContainer container = blobClient.GetContainerReference("images");
container.CreateIfNotExist();

BlobContainerPermissions permissions = container.GetPermissions();
permissions.PublicAccess = BlobContainerPublicAccessType.Container;
container.SetPermissions(permissions);
Before moving to the next chapter, in which you analyze tables, queues, and the Worker
Role, test the completed code in your local environment. The test demonstrates that you can
create a container from code, showing the usefulness of the Storage Client API. By making
a small change in the configuration file, you can adapt the solution so that you can test it
locally or use the live storage account.

To make that change to the configuration file, to use the local emulator, open the con-
figuration settings for your Web Role and choose the Use Development Storage option
for the DataConnectionString setting. You can do that in the Storage Configuration dia-
log box, or you can do it directly in the TextBox in the Configuration Settings, by typing
UseDevelopmentStorage=true, as shown in the following figure.
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ThinkAheadAzureSto - Microsoft Visual Studio

Fil~ Edit View Broject Ruild Dehug Team Data Tanls Vibaare  NFTReflectar Architecture Test Enalye Mfindmo  Help

P S A % SB[ - - 85| b windows Phone 7 Emulator -] [Debug - | @ 3032 JSEREER
i Publish: | Create Publish Settings = o
BB U el =] ull-
WebRole1[Role] X Solution Explorer - QX
="
Configuration _)Add Setiing 4 Remague Setting ) Solution "Think&headAzureStorage’ (2 prajec »
4 ThinkAhcadAzurcStorage
Settings Add configuration settings that can be accessed programmatically and dynamically updated. » [CRoles

, & ServiceConfiguration.cscfg
i Naze ihize alve 3 ServiceDefinition.csdef
Local Storage | 3 DataConnectionString UseElevelnpm:nti.t-:-rag::tru: 4 3 WebRolel
MicrosoftWindowsAzure.Plu... |Connection String ~ | UseDevelopmentStorage=true b & Properties
Certificates — & [z References
4 Account
5 App_Data
s [3 Seripts
5 [ Styles
» 3 Aboutaspx
=] Defaultaspx
5 ) Globalasax
[ Site.Master
[} e — 3
&3 Soluti...

m

Wirtual Metwrork:

@ 0Errors | 1 0Wamings | (i) 0 Messages

Description File : Line Column | Project

5 Enur Lint

You can now test the solution by adding new images to the container created by the
Windows Azure compute emulator using the code you placed in the Application Start
method. You can switch back to the live storage account whenever you want—but be very
careful during the deploy operation; if you are testing the solution using the Windows Azure
storage emulator storage and you deploy the ServiceConfiguration.cscfg file to Windows
Azure, your role will fail, because there is no Windows Azure storage emulator in the cloud.

You can use the Windows Azure storage emulator interface to start and stop the service,
reset the service instances, or shut down the entire service, as shown in the following figure.

|l Storage Emulator —
File Help
Service management
Name Status Endpoint
Blob Rurning hitp:#/A127.0.0.1: 10000/
Queue Running hitp:#127.0.0.1:10001/ P
Table Ruring http:#4127.0.0.1:10002¢

The emulator is a Windows process (DSService.exe) that simulates the various endpoints
exposed for blobs, tables, and queues using different ports on the local machine. In the pre-
vious figure, for example, port 10000 is reserved for exposing the blob service. A request

to the local service has a different URI scheme compared to the real cloud service, but the
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storage client library takes care of this difference for you. If you want to work at a lower level
and compose the HTTP/REST request manually, make sure you form the correct URI.

Running the proposed code against the emulator and uploading two images results in the
following underlying requests to localhost, shown with the HTTP trace in the following figure.

[ HTTP Analyzerva =]
File Action View Grid Fiter Took Help
b oo | @ 1 5 B see - || B # Cear O Find | viewr 7 Pt @Bl Tookt| § 7 @
SHD & TimeStat  Dustions]  Msthod Pesk  Received Type URL RiedrectURL
1 16:37:24.351 0.282s POST 200 1.33K Text/html hitp://127.0.0.1:81/5 toaged coouniBlobs. aspr
om s PUT hitpe//127.001-10 ot remiling prg
3 1B3720523 01105 GET 201 2BAK  [Nonsl hitpe /127 01110000/ devstoreaconunt] imagss Zrsstyps-cantsinerkeomp. =
| s RTINS FOST M 1RAK et hity 24177 11181 trncge e miRlnhs asps
5 16:37:33125 0001 = PUT 200 284K application/sml  hitp://127.0.0.1:10000/devstoreaccount] fimages/devlead gif Pimeout=30
s 16:37:39187 0032+ GET 201 2BK  (Nensl itp://127.0.0.1:10000/d ey —— Ssttdelimter=%2FL .
7 1B3742567 00 5 GET 200 284K  spplicstiondsml  hitpe/4127 001110000/ devstorsscsount] Anad-conirokcontsiner/deplopment(5931 webRols1/

B iR : - Tistrmive
< ] >
Header | Response Content | Post Data | Request Tining | Query Sting | C
Request Headers Value Response Headers Value
[Request-Line] puT (Status-Line) HTTPJL.1 200 OK

[devstoreaccauntfinagesidevconmaling prg?timeat =90 | Tyansier-Encoding i
- ;Ezful;w Content-Type application/xml
i ;r'l:'" i Server Windows-Azure-Blobf1..0 Microsoft-HTTPAPL{2.0
ST o - x-ms-request-id C52fef24-23e1-42c2-9507-90564904055d
®-ms-date wed, 16 Aug Z010 14:37:24 GMT N
e -, K-ms-version 2009-09-13
devstoreaccount] :ZDeDVAQYpL3d46ZWH1aaRBORBL,.. | | Dale Wed, 18 Aug 2010 14:37:07 GMT
Host 127.0.0.1:10000
Content-Length 49289
Capturing Current Session 17 PUT htin://127.0.0.1:10000/devstoreaccountlfimages/devcon-mailing.ong ftimeout=40

As you can see, the first request is simply a POST to the ASP.NET page. The page code asks
for a PUT to create the image in the local storage. The third request is made by the Page
PreRender method when it asks for the list of blobs in the images container. The next POST/
PUT/GET sequence occurs during the second upload operation, and the last GET is a diag-
nostic ping operation performed by the fabric (which you learn more about in Chapter 6).

Summary

In this chapter, you used the local Windows Azure compute emulator to explore your first
Web Role project structure and behavior, and then deployed the solution to Windows Azure
using the portal.

You were introduced to local storage for caching remote resources, and a more complete
introduction to an Windows Azure storage account using live development accounts. You
were introduced to the Windows Azure Management Tool and the API from a cloud project,
and then shown how to test your solutions using the local emulator.
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Down oad the W ndows Azure
Management Too

Access b obs n the Storage
Account

Debug and test your app cat ons
n the compute emu ator

See the content of a Storage
Account
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Do this

Go to http://www.azure.com, se ect the deve opers sect on,
and then choose the Too s subsect on

Make an HTTP/REST request or use the W ndows Azure

Storage Account brary

In Vsua Stud o, press F5 You can debug oca y and use the
ve Storage Account

Use the W ndows Azure Management Too or the V sua Stud o
Server Exp orer

www.it-ebooks.info


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

www.it-ebooks.info


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

Chapter 5
Tables, Queues, and Worker Roles

After completing this chapter, you will be able to

Use the API to store and retrieve application entities in storage account tables.
Use the storage emulator to test the application locally.
Use queues to decouple applications.

Create a Worker Role project to perform background processes.

In Chapter 4, "Windows Azure Storage,” you saw how to work with the Windows Azure stor-
age account and used the project portal to create a new storage account. Then you were
introduced to the Windows Azure Management Tool to gain experience with the features for
managing blobs and containers. At the end of the chapter, you developed a simple applica-
tion that uses the StorageClient API to store blobs both in the local simulated environment
and the live account.

This chapter extends to both tables and queues the same concepts applied to blobs. It also
introduces the Worker Role project type.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on ncuded n ths book was accurate at the t me of wr t ng

The Table Service

As

discussed at the beginning of Chapter 4, a Windows Azure storage account is a perfect

place to store blobs (even large ones) and application entities (such as business entities) in
tables, and it provides a queued mechanism that helps to decouple an application’s front end
from its back-end logic. The official definition for this feature at the time of this writing is as

fol

lows (Microsoft Corporation, Windows Azure website, 2011, http://www.microsoft.com/

windowsazure/):

The Table Service offers structured storage in the form of tables. Tables store data
as [a] collection of entities. Entities are similar to rows. An entity has a primary key
and a set of properties. A property is a name, typed-value pair, similar to a column.

The Table Service is exposed via the REST API for working with tables and their data.

111
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Note In th s sect on, you a so use some APIs that everage the Open Data Protoco (OData)

and W ndows Commun cat on Foundat on (WCF) Data Serv ces (former y named ADO NET Data
Serv ces) If you need an ntroduct on to these concepts, you can jump to Chapter 8, “OData,
WOCF Data Serv ces, and Astor a Offl ne,” read at east the first sect on, and then come back to th s
chapter to proceed w th the storage concepts You don't have to have a comp ete understand ng
of OData to fo ow the nformaton n th s chapter A you need s a bas c understand ng of the
REST protoco

More Info For more nformat on about the REST protoco, rev ew the W k ped a s te at http.//
en.wikipedia.org/wiki/REST For more nformat on about OData, refer to http://www.odata.org
Note that s tes and nks change, and these were current at the t me of th s wrtng

Local storage is not suitable for storing permanent or temporary application data, because
the data is local to the specific virtual machine running your application. To store permanent
application data that can survive application and node crashes and be shared among differ-
ent nodes, you can use the Blob Service, which can also be exposed to outside clients.

The same storage concepts that apply to the Blob Service apply to the Table Service. The
store is exposed via HTTP and can be accessed by any application on any platform because
it uses the standard REST protocol. Access to the data occurs via an assigned shared key. The
StorageClient library has classes and methods that simplify the code needed to manage data
you store with the Blob Service. The data itself is replicated to different nodes to guarantee
fault tolerance.

However, despite the few similarities shared by the Blob Service and the Table Service, the
Table Service is really quite different in these ways:
B [t organizes data in tables rather than in containers.

B FEach table is represented by a flexible structured set of properties. A container contains
files.

B Each table is composed of rows. Each row represents an entity, not a file.

B Developers have control over table data storage. For example, you can partition a table
by using a specified key and can spread a table across several nodes. In contrast, blob
management is automatic.

B FEach table row has a primary key that represents the entity it contains. A blob is repre-
sented by the file and its file name.
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Remember that the storage services are independent from the application hosted in the
cloud. In other words, any client can access the storage service by using the HTTP protocol,
and there are no differences in the code you would use to access a cloud-hosted application
or an on-premises client except latency: an on-premises application pays a penalty, because
it is probably several nodes away from the storage service.

To use the Table Service, you have to create a storage account on the Windows Azure portal.
If you didn't create a storage account in Chapter 4, you can do it now.

When you create a Windows Azure storage account, the operating system allocates some
space in some of the nodes in the selected data center to store your data, and gives you the
URL to use in your REST query to manage the data. In this section, you use the URL http://
account.table.core.windows.net, where account represents the name you chose for your public
storage account name.

The following figure shows the portal displaying the result of the New Service wizard.

& Management Portal - Windows Azure Platform - Windows Intemet Explores

@Ov |(—J https:/fwindows. azure.com/ - NEENRARS Bing =
¢ Favorites | £ Management Bartal — Windmws &rure Platform 5 v B v~ = @ v Pagev Safetyw Tools+ @+ 22 7
ry T~ = = ~ e
7 Windows AzurePlatform Billing | Windows Azure | Sign Out
W @ 2 o )
d D o0 X i .
New Storage Delste | Enable Disabl= Add_ ¢ Delete Dom Regenerate
Account  Storage | CDN (D Domain
Storage coN Custom Domain Access Kevs
LA l=T e > 5 :
[ Deployment Health |_| Affinity group name .| | 3 Pl B B
3 Affinity Groups Name Type Status Last updated | Primary access key
3 Management Certificates 55 windowsazure_794  Subscription Active <Hidden> |View
Hosted Services (2]
=] (2) 2 azuresbs Storage aceount Created 2/16/2011. Secondary access key
3 Storage Accounts (1) . -
<Hidden> |View
3 User Management
£2 VM Images Blob URL
azuresbs. blob.core.windows.net
Table URL
- azuresbs table.core.windows.net
¥s j Home
Queue URL
Hosted Services, Storage
szuresbs.queue.core. windows.net
+ ' Accounts & CDN
. Account Name
|4l patahase
szuresbs
L Reporting Last updated
2/16/2011 4:09:34 PM
_ Service Bus, Access Control
U7 g Caching Region
= West Europe
o Virtual Network
Status
Dune. 15 Lo nexl refiesh, Tske me back to tha old portal | © 2010 Microcoft Corporation Privacy Statement Terme of Use Fesdback (G
@ Internet | Protected Mode: OFf fa v ®iox -

You have what you need to store an entity in table rows in your live cloud-based storage.
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Use the Table Service APIs

To use the Table Service APIs in this procedure, you can either create a new Microsoft Visual
Studio Web Role project, or use the same project you created in the previous chapter. The
page name will be different from the example either way, so proceed as you prefer.

1. Open the project that you created at the beginning of Chapter 4. If you did not create
the project, create a new Windows Azure Project using a Microsoft ASP.NET Web Role
template.

2. Verify that the project contains a reference to the Microsoft. WindowsAzure.StorageClient
library. A Visual Studio Windows Azure Project needs the reference to this library to use
the storage account service, as well as to the Microsoft. WindowsAzure.ServiceRuntime.

3. If you chose to create a new project, add a new setting in the Web Role configuration
to store the account and key information. To do so, double-click the name WebRolel
in the Roles section of your cloud project, and then click the Add Setting button in the
Settings section of the configuration. Name this new setting DataConnectionString
and select Connection String as its type.

4. Click the ellipsis (...) button to open the Storage Account Connection String dialog
box shown in the following figure. Type your account name and the related key. If you
don t have an Internet connection, you can select the Use The Windows Azure Storage
Emulator option.

Storage Account Connection String l =]

) Use the Windows Azure storage emulatar

© Enter storage account credentials

To generate a storage account connection string, enter an account name and key. To use custom endpoints,
ane of the Blab, Table or Queus endpoints must be specified.

Account name: azureshs -
Becount key: yrdSCEbxd/N/3Kams OHIz8kyP0SpUX6Z3EObuhSeahidyaRNefseroqCmihhg +VsQ==
Connection
) Use default HTTP endpoints
@ Use default HTTPS endpaints
) Use custom endpoints

Elab endpoint;

Table endpoint:

Queue endpoint;

(e |

5. Click the OK button to build the storage connection string and return to the Settings
page.

The storage emulator simulates the Table Service the same way it simulates the Blob Service.
The Table Service responds to requests to localhost using the port 10002 (the Blob Service
reserves the port 10001).
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After this procedure, your project contains everything you need to use the StorageClient API
to access your storage account. Before you can manage entities using the Table Service, you
have to define the structure of the row you want to use for save or read operations. A table
can contain heterogeneous entities—and each entity can have a completely different struc-
ture from the others. In this way, you can use the same table to store customers and orders.
If you prefer, you can define a Customers table to store customer data and an Orders table
to store orders, or, if you prefer yet a third way of structuring data, you can partition a table
using a partition key of your choice to divide customers from orders.

In common scenarios, you might prefer different tables to store different types of entities
as you normally would in a classic database, but you should take into account that the Table
Service stores data in a nonrelational store. The service cannot enforce a constraint on an
entity: you have to do that in your code. If you think about the storage from this point of
view, there is no difference between storing different entities in different tables and storing
them all in the same table.

You should also take performance considerations into account when you define your stor-
age structure. Entities in the same table by default belong to the same partition, and every
partition is guaranteed to be stored in the same physical node. If the number of data access
operations grows up, the node might respond slowly. To achieve better performance, you
can split the table into different partitions. Splitting data in different partitions allows the
load balancer to store each partition in different nodes, increasing the scalability of the table.
The first possibility that comes to mind is to divide a table by entity type—let's say Orders
and Customers.

However, doing so does not exclude the possibility of ending up with a stressed node any-
way, because Windows Azure cannot use the load balancer to serve the query on Orders
by multiple nodes. In these scenarios, you can use the partition key to split the same entity
type in the same table (for example, by order year), to achieve better scaling. The presented
options are just examples, and unfortunately, there is no unique solution, but don't worry—
you learn more about these issues in upcoming chapters.

The partition key is one of the three required fields for each table. Every row needs a RowKey
field that, in tandem with the PartitionKey field, forms what is considered to be the primary
key of that entity inside the store. The third field is a self-generated time stamp called
Timestamp. The StorageClient library exposes a base class called TableServiceEntity that con-
tains these three fields. The PartitionKey and RowKey are represented by two strings, whereas
the Timestamp is exposed by a .NET DateTime type. Listing 5-1 shows the decompiled code
for this class.
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LISTING 5-1 Tab eServ ceEnt ty defin t on.

[CLSCompliant(false), DataServiceKey(new string[] { "PartitionKey", "RowKey" })]
public abstract class TableServiceEntity
{

// Fields

[CompilerGenerated]

private string <PartitionKey>k__BackingField;

[CompilerGenerated]

private string <RowKey>k__BackingField;

[CompilerGenerated]

private DateTime <Timestamp>k__BackingField;

// Methods
protected TableServiceEntity();
protected TableServiceEntity(string partitionKey, string rowKey);

// Properties

pubTlic virtual string PartitionKey { [CompilerGenerated] get;
[CompilerGenerated] set; }

public virtual string RowKey { [CompilerGenerated] get;
[CompilerGenerated] set; }

public DateTime Timestamp { [CompilerGenerated] get;
[CompilerGenerated] set; }

The code, taken directly from Reflector, shows the properties just mentioned as well as a
constructor that takes the primary key composed by the two strings.

You can derive from this class to build your entities and use the TableServiceContext class

to manage the entity. This class encapsulates the complexity of serializing and deserializing
TableServiceEntity instances into REST format, and translates the Add, Update, and Delete
operations in HTTP requests to the configured Table Service. Each request handled by the
TableServiceContext class contains the shared key header, just like the CloudBlobClient exam-
ple you saw in the previous chapter.

The suffix Context might remind you of LINQ to SQL, Entity Framework, or ADO.NET/WCF
Data Services. In fact, the class TableServiceContext derives from the WCF Data Service
DataServiceContext class, and extends it to expose the StorageCredential property used to
store the account name and properties. These values can be inferred from the configuration
and are used in every request to build the URL (local or live) and the authentication header.

Define an Entity
To begin working with the Table Service, you need to define an entity.

1. Add a new class to your project and name it Message.

2. Give the class a public accessor and derive it from TableServiceEntity, as shown in the
code in step 4 of this procedure.
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Place the using statements, as shown in the code in step 4.

Expose a simple property called Body with public scope.

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using Microsoft.WindowsAzure.StorageClient;

namespace WebRolel

{
public class Message : TableServiceEntity
{
public String Body { get; set; }
}
}

You use this Message class to store the body of the message that a user inserts in a page
(which you create soon). Before creating the page, you create the context that encapsulates
every request to the Table Service.

Create the Client-Side Context

1.
2.
3.
4.

Add a new class to the project and name it MessageServiceContext.
Derive your class from TableServiceContext.
Place the using statements, as shown in the code at the end of this procedure.

Add a constructor that calls the constructor of the base class to pass it the storage cre-
dentials and the base address. There is nothing special to do in the constructor, because
the constructor of the base class will take care of that information by reading it from the
configuration file.

Add a reference to System.Data.Services.Client. This reference is important because
the class TableServiceContext derives from DataServiceContext, which is defined in this
assembly.

To avoid complex code in the calling page, you can expose some methods that encap-
sulate the lines of code needed to instantiate the Message class, assign a PartitionKey
and a RowKey automatically to it, and add the instance to the Messages table.

The following code is the complete code for the class described in this procedure:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using Microsoft.WindowsAzure.StorageClient;
using Microsoft.WindowsAzure;

namespace WebRolel
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{
public class MessageServiceContext : TableServiceContext
{
public MessageServiceContext(string baseAddress,
StorageCredentials credentials) : base(baseAddress, credentials)
{
}
pubTlic void AddMessage(string body)
{
Message m = new Message();
m.PartitionKey = "A";
m.RowKey = Guid.NewGuid().ToString(Q);
m.Body = body;
this.AddObject("Messages", m);
this.SaveChanges();
}
}
}

The class constructor takes two parameters and passes them directly to the base class con-
structor. The AddMessage method takes the string that represents the message text and con-
structs one instance of the Message class. This method is useful for avoiding duplication of
the assignment of the partition key, the row key, and the name of the corresponding table.

You've completed the complex part. Using these classes is straightforward, as shown in the
next procedure. You now have everything you need to create an ASP.NET page that takes a
message by the user, creates a new Message entity, and adds it to the context, asking the lat-
ter to save the message to the Table Service.

Use the Table Service

The client-side context represented by the AzureStorageServiceContext you created in the
previous procedure lets you perform almost every Create, Read, Update, Delete (CRUD)
operation that the OData standard defines. In this procedure, you create a simple chat appli-
cation. Users can enter a message in the ASP.NET page, and the context saves the message to
a row in the Messages table. The page also presents the list of saved messages by requesting
them from the Table Service.

1. Create a new ASP.NET Web Form and name it StorageAccountTable.

2. Insert a TextBox control where users will insert a message. Name it messageTextBox.
3. Insert a Button control under the TextBox and name it addButton.
4.

Set the OnClick attribute of the Button control to addButton Click to bind the click
to the corresponding event handler. The following shows the complete code for the
ASP.NET Web Form:
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<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="StorageAccountTable.aspx.cs"
Inherits="WebRolel.StorageAccountTable" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/
xhtm11/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtm1">
<head runat="server">
<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<p>
<asp:TextBox ID="messageTextBox" runat="server" />
</p>
<p>
<asp:Button Text="Add" ID="addButton" runat="server" onclick="addButton_Click" />
</p>
</div>
</form>
</body>
</htm1>

In the code-behind file, StorageAccounTable.aspx.cs, retrieve the account infor-
mation from the CloudStorageAccount class and pass it to the constructor of the
MessageServiceContext class you created in the previous procedure.

Because you already encapsulated the data access logic in the MessageServiceContext
class, the code-behind file is very simple—just the following code:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

using Microsoft.WindowsAzure.ServiceRuntime;
using Microsoft.WindowsAzure;

namespace WebRolel
{
public partial class StorageAccountTable : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)

{

protected void addButton_Click(object sender, EventArgs e)
{
var account = CloudStorageAccount.
FromConfigurationSetting("DataConnectionString™);
var context = new MessageServiceContext(
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account.TableEndpoint.ToString(), account.Credentials);

context.AddMessage(messageTextBox.Text) ;

}

The first line of code in the addButton Click event handler reads the value of the
DataConnectionString setting using the built-in CloudStorageAccount class, just as
it did in the previous chapter to access the Blob Service.

The second line of code calls the AddMessage method, which performs the operation
to add the message to the storage.

Before you can compile and run this code, you need to add a reference to the System.
Data.Services.Client assembly because the base class you implemented in this sample
uses the types defined in that assembly.

If you started a new project in this chapter, you also need to add the
CloudStorageAccount region into your Global.asax.cs Application Start method.
Just copy the following code to your Application Start method:

#region Setup CloudStorageAccount Configuration Setting Publisher

// This code sets up a handler to update CloudStorageAccount instances when their
// corresponding configuration settings change in the service configuration file.
CloudStorageAccount.SetConfigurationSettingPublisher((configName, configSetter) =>
{
// Provide the configSetter with the initial value
configSetter(RoleEnvironment.GetConfigurationSettingValue(configName));

RoleEnvironment.Changed += (sender, arg) =>

{
if (arg.Changes.OfType<RoleEnvironmentConfigurationSettingChange>()
.Any((change) => (change.ConfigurationSettingName == configName)))
{
// The corresponding configuration setting has changed,
// propagate the value
if (!'configSetter(RoleEnvironment.
GetConfigurationSettingValue(configName)))
{
// In this case, the change to the storage account credentials in the
// service configuration is significant enough that the role needs
// to be recycled in order to use the Tatest settings. (for example,
// the endpoint has changed)
RoTeEnvironment.RequestRecycle();
}
}
};
b
#endregion
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8. Last but not least, you must create the table that will contain the messages. Just
as you did in the previous chapter, you can create the container for these rows in
the Application Start method of your Global.asax.cs file, as shown in the following
code. Before using this code, add a using statement for Microsoft.WindowsAzure and
Microsoft. WindowsAzure.StorageAccount:

CloudStorageAccount account =
CloudStorageAccount.FromConfigurationSetting("DataConnectionString");
CloudTabTeCTlient tableClient = account.CreateCloudTableClient();
tableClient.CreateTableIfNotExist("Messages");
You can now test your solution. (If you chose to use your live account, remember that
you need an Internet connection.) Before testing your solution, remember to set the
StorageAccountTable.aspx page as the start page for the project. The code used in this
sample so far does not include any exception handling.

If you followed the procedure, you end up with a plain webpage that has a single field in
which a user can enter a message and click the Add button, as shown in the following figure.
After typing some text, for example, “hello everyone,” the page simply presents a new copy
of the insert form.

(& httpy/f127.0.0.1:81/StorageAccountTable.aspx - Windows Internet Explarer ===
\J\_/ (8] htp/ 2700 100 SaragetccountTableasps ~ | B3 | 41 | X | [ Bing £ -
S Faverites | @ hitpf/127.0.0.1:61¢StorageAccountTable.a.. v B v S M v Pagev Safetyr Tookv @ 7

Add

Query the Table Services

Now you can add a query to the page that requests—and even filters—the messages the
page saves in the storage account. The procedure to perform these operations is very similar
to the previous procedure; you need to add a public property to expose a query that encap-
sulates the logic to ask the service for the messages, and then call that method from the
page Load event to present the list of stored messages to the user.

1. Add a new public property to the MessageServiceContext class. Name it Messages and
type IQueryable<Message> as the return type.

2. In the get accessor, call the CreateQuery method inherited from the DataServiceContext
base class, and pass the value Messages as a parameter.
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The complete code for MessageDataServiceContext must be identical to the following:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using Microsoft.WindowsAzure.StorageClient;
using Microsoft.WindowsAzure;

namespace WebRolel

{
pubTlic class MessageServiceContext : TableServiceContext
{
public MessageServiceContext(string baseAddress, StorageCredentials
credentials) : base(baseAddress, credentials)
{
}
public IQueryable<Message> Messages
{
get
{
return this.CreateQuery<Message>("Messages");
}
}
pubTlic void AddMessage(string body)
{
Message m = new Message();
m.PartitionKey = "A";
m.RowKey = Guid.NewGuid().ToString(Q);
m.Body = body;
this.AddObject("Messages", m);
this.SaveChanges(Q);
}
}
}

The CreateQuery<T> method is inherited from the DataServiceContext class from
which the base class TableServiceDataServiceContext derives. The method returns the
IQueryable interface that represents the expression tree from which the code can con-
struct a query. The CreateQuery method needs the name of the defined table so that
it can store the entity. The purpose of all this work is to encapsulate the name of the
table and the query-building operation inside a class, to free your page code from
having to repeatedly perform this task. This way, from a page, you just need to ask for
the Messages property whenever you want to build a query to the Table Service to get
Message entities.

In the Page Render event, create an instance of the CloudStorageAccount using the
FromConfigurationSetting static method.
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4. Use the CloudStorageAccount instance to pass the parameter to the
MessgeServiceDataContext constructor, as you did in the previous procedure.

5. Add a Repeater control to the StorageAccountTable.aspx page:

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="StorageAccountTable.aspx.cs"
Inherits="WebRolel.StorageAccountTable" %>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtm11/DTD/xhtml1l-transitional.dtd">

<htm1l xmlns="http://www.w3.0rg/1999/xhtml1">
<head runat="server'">
<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<p>
<asp:TextBox ID="messageTextBox" runat="server" />
</p>
<p>
<asp:Button Text="Add" ID="addButton" runat="server"
onclick="addButton_Click" />
</p>
<p>
<asp:Repeater ID="gridTable" runat="server">
<ItemTemplate>
<p>
<%# ((WebRolel.Message)Container.Dataltem).Body %></p>
</ItemTemplate>
</asp:Repeater>

</p>

</div>
</form>
</body>

6. Bind the Messages property you built in step 2 to the Repeater control in the Page
PreRender event, as shown in the following excerpt:

public partial class StorageAccountTable : System.Web.UI.Page
{
protected void Page_PreRender(object sender, EventArgs e)
{
var account = CloudStorageAccount.FromConfigurationSetting(
"DataConnectionString");
var context = new MessageServiceContext(
account.TableEndpoint.ToString(), account.Credentials);
gridTable.DataSource = context.Messages;
gridTable.DataBind();
}

7. Run the project by pressing F5.
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The code you created in this procedure produces the result shown in the following figure. (I

added some random messages using the interface to create the message list below the Add
button.)

& hitp://127.0.0.1:81/StarageAccountTable.aspx - Windows Internet Explorer ===
6@- [&] o1z 00 18y SoragetecountTableaspx. + | B | 41| X | [ Bing » -
iy Favorites | @8 nttpi/f120.00. 16U StomgetccountTables.. | fi * B * 5 @) v Bagev Safelyv Tookv @+ 7

hello thinkahead
Add

hello thinkahead

hello everybody

helle azre

Looking at the code more closely, you can see that the TableServiceServiceContext
class constructs a REST query and sends it to the table service configured in the

ServiceConfiguration.cscfg file by using the authorization header with the shared key
value.

Using an HTTP tracer, you can view the underlying REST query, shown in the following tracer
output.

[FF HTTE Analyzer 5 == =)

Eile Action View Grd Fiter Tools Help

3 sunj. [IIH}]@Sm- # Cea }"Jﬁ..u|§|vm- VFiIh:n'l'luda“ i-@

= NO ~ TimeStart Dunation(s) Method Resuk  Received Type LURL RediectlRL
1 2Z0426639 0360y POST 200 100K LewlHin| Bl A7127.0.001.81 /5l ayeAccou LT abie, gy
> o 220426951 00175 POST 20 L LU R it 441 27.0.0.1:10002/ devstoreaccount] MMessages
3 220426:962 0017 5 GET 200 423K application/ato . htpe /7127 0.01:10002/devstoreaccount] Messages
4 2NEFATI NN = GFT ang ZRAK appdirationdnct kit 27127 101NN Arvstne ancount] Avad-conirbeontaines /deplopmentlR1R)Av'shRale1/
] 0 tp: 0 getinfo ~ Customize...
< m »

Hesdet | Responce Content | Post Dota | Request Tiing | Ducy Str..\gl.ﬁocmce| Raw Stream | Status Cods Defirition |

Request Headers Value Response Headers value

(Request-Line) POST [devstoreaccount/Messages HTTR/1.1 (Status-Line) HTTR{1.1 201 Crested

User-Agent Microzoft ADO.NCT Data Services Cache-Control no-cache

DataServiceVersion L0;NetFx I1anster-tncoding churiked

MaxDataServiceVersion 2.0;NetFx Content-Type applicationfatomxml;charset=utf-g

%-ms-wersinn 2nn9-n9-19 FTang " dabetima'?M1N-N9-14TAIRL3AN493476 977"

x-ms-date Tue, 14 Sep 2010 20:04:26 GMT Location http:}/127.0.0,1:10002/de vstoreaccount 1 [Messagss(Fa. ..

Autharization sharsdeeyLie Server wWindawws-azure- | sblef1.U Mcrasoft-HI TFARLZ.L
GEVSTOFEACCOUNE 1: TV2GBSWGBHKMIM+ELNXAAHONZFASHT . | | x-ms-version 2009-0%-19

Accept applcation atom-+xml, applicationxml Data Tim, 14 Sen 010 2120476 GMT

Accept-Charset UTF-8

Content Type appication/atom | <l

Host 127.0.0.1:10002

Content-Length 670

Connection Keep-Alive

Capturing Current Session 144 POST http://127.0.0.1:10002/devstoreaccountl/Messages
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The first traced request is the POST directed to the StorageAccountTable.aspx page running
in the compute emulator | am using to test the code on my machine. The request is straight-
forward: it posts the input field with the message | entered.

The second traced POST is more interesting. As you can see in the preceding image,
the request URL is http.//127.0.0.1:10002/StorageAccountl/Messages, which represents
a REST request to the storage emulator that simulates the table service. If | change my
ServiceConfiguration.cscfg to point to the live storage account, the TableServiceContext
class adjusts the URL accordingly.

As you learned in the previous chapter, local URLs differ from live URLs in the order of the
suffix and prefix. For a live URL, the storage account is the first element, but for a local URL,
the storage account (devstoreaccountl is the default value) follows the socket indication.

The header shows you that the authorization was done via the SharedKey derived from the
one configured in ServiceConfiguration.cscfg.

The third request is a GET performed by the PreRender method of the page, which requests
the list of messages. The last request is not related to the current example; it's just a check
performed by the compute emulator to the deployed service to verify that it is up and
running.

You can expose the Messages properties as IQueryable because the CreateQuery<T> method
of the DataServiceContext base class returns that type of interface. This also means that you
can leverage the remote query functionality of the LINQ to the data service provider to
request the messages filtered by one or more properties, or to take only a few elements. As
you learn in Chapter 8, the provider is smart enough to build the REST query syntax based

on the clause you specified for the /Queryable interface and implemented in the provider. For
example, you can request a sorting clause using the following code:

context.Messages.Take(2)

That limits the message list to just two items, shown in the following figure.

& hittp://127.0.0.1:81/SkorageAccountTable.aspx - Windows Internet Explorer ===

\J\J [&] o1z 00 18y SoragetecountTableaspx. + | B | 41| X | [ Bing £ -

o Favorites | (@ httpy//127.0.0.1:81¢StoragedccountTable.q.. v B v S M v Pagev Safetyr Tookv @ 7
Add

hello thinkahead

hello everybody
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Please remember that each LINQ provider can implement only a subset of the /Queryable inter-
face s defined methods—and the compiler cannot help you during the compilation because it
cannot discover whether an implemented method throws a Not/mplementedException. Check
the documentation of the underlying provider or try the query directly in a unit test to make
sure no errors occur. The provider throws an exception every time a method is not supported.
Specifically, the DataServiceContext class throws a DataServiceException exception.

The resulting REST query created by the underlying data service provider will adhere to OData
syntax. In this case, the URL contains a query string with the keyword top equal to the number
of requested elements. You can try this query directly in your browser; the response will be
similar to that shown in the Response Content tab in the following figure.

7 HTTP Analyzer s =0 =R =

File Action View Grid Filter Tools Help

b s @ ﬂﬂ‘};@sme- |3E|ea- ,Orm|§|v\ew- T Fiters  [@ Toosw | § v @
£ HD & TimeStart Duration(s] Mcthod Rosult  Rcooived Type URL RodicctlJRL =
7 224325012 00175 GET 200 & [Nore) hitp:#/127.0.0.1-10002/devstoreacoountl /TablesMessages)
722 2XAZIEEE 1811= GET 200 142K tauthtml hitp: 2412700181 /S toraged ccount T able aspy
SR hitp- 412700110002/ devstoreaceount MMessages|) Htop=2 | |
Fl RLND ip 0.0.1/gelinfo - Customize... %
“ [ 2
Header Response Content | Post Dats | Request Timing | Query Sting | Cockies | Raw Stieam
applicationjatom-xml: 2321 bytes B export...

<?zml version="1.0" encoding="utf-8" standalone="yes" 7>
- <feed uml:base="http://127.0.0.1:10002/devstoreaccount1/"
rmins:d="http:/ /schemas.microsoft.com/ado/2007/08/dataservices"
rmins:m="http:/ /schemas.microsoft.com/ado/2007/08/dataservices/metadata" xmins="http://www.w3.0rg/2005/ Atom">
<title typc="text">Messages</title>
<id>http://127.0.0.1:10002/devstoreaccount1/Messages«</id>
<updated>=2010-09-14T20:49:287 </updated:>
<link rel="self" titl=="Messages" href="Messages" /> i
- <entry m:etag="W/"datetime'2010-09-14T20%3A00% 3A47.037"">
<id>http:/ 12 7.0.U.1:100U2 fdevstoreaccountl /Messages(Fartitionkey="A",RowKey="39eYadel-db44-4e25-8146-
baed24b5b28b")</id>
ctitle type="tast" /=
<updated>2010-09-14T20:49:28Z </updated:>
- <author>
«name />
<fauthors
<link rel="edit" title="Messages" href="Messages(PartitionKey="A",RowKey="'09e%a0e0 d64+4 4e25 0146
baed24b5b28b")" />
«cateqory term="devstoreaccount1.Messages"
scheme="http:/fschemas.microsoft.com/ado/2007/08/dataservices/scheme" />
- <content type="application/xml">
- <m:properties>
<d: PartitionKey>A</d: Partitionkey>
<l Rnwkry>39R%aRAN-dA44-4a25-R14A-hard24h5h?28h</d: Rnwkey >
<d: Timestamp m:type="Edm.DateTime">2010-09-14T20:00:47.037</d: Timestamp>
<d:Body=hello thinkahead</d: Body:>
</m: properties>

Data | Hex |F‘rswew

Capturing Current Session 1/2929) GET hittp://127.0.0.1:10002/d countl/Mi () ftop=2

If you are using the storage emulator, all the tables and entities are stored in your local
Microsoft SQL Server or local SQL Express database, so you can inspect the data inside the
relative tables or even create new entities directly in the local database. This is advantageous
when you practice test-driven development or you use unit tests, because a unit test usually
needs some data to work with. You can use common tools (such as Visual Studio Ultimate) to
generate sample data automatically that you can test against.

The last image that | want to show you before moving to the Queue Service and the Worker
Role is of the Windows Azure Management Tool. This tool can query the Table Service in
either the local or live storage account, and it can request the contained entities for each
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existing table. Because the entities in a table can be heterogeneous, the resulting grid may
be confusing. Bear in mind that the tool cannot create tables or entities from scratch.

The next figure shows the Windows Azure Management Tool with an open query that
requests all data from the message table you built and used in this section. Each row con-
tains the assigned partition and row key, an autogenerated time stamp column, and a but-
ton that deletes the entire record. From the right pane, you can refresh the view or delete
the entire table.

& Windowsizurebdrme - [Console ows Azure Manage

e[Sl
[==)x]

(& Eile  Action View Favorites ‘Window Help

«=2|EEE

| Console Root Actions
a 27 Windows Azure Mar
1 e Servive Manayes
4 <o devstoreaccount Refresh
B . RIOR Cantail Refresh Table Viewers
b £58 Queues View N
| Tables
» [] Operations que Mews Window from Here
Help
| Makle Messages )
Delete
View »
Help

NG
Pattionkey v = Aun
Peatiliur ey FumKey Budy Tineslan
» 39e9a8e0-d544-.. | helo thinkahead 14/09/2010 2000 | 3
A bYeashch-ddb/-_. | hello everybody 14087200 200 | 1K
A 769c3ele-7167-. | helo traced 14/09/2010 2004 | 3¢
A d3(155-61d8-4c... | hello azure 14/09/2010 2000 | 3¢

L P—— »

The Queue Service

Chapter 4 discussed how to use the Blob Service to store and retrieve files from the stor-
age account. So far in this chapter, you've been introduced to the Table Service, which can
manage application entities. But you can store another type of data in the storage account
as well: a message. Just as a blob resides in a container and an entity in a table, a message
resides in a queue.

As the name implies, a queue is not a store in which a software solution inserts, modifies,
and/or reads application data; a queue is a place where an application can store messages
that usually represent a yet-to-be-completed operation. The same application can retrieve
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these messages to process them later. The messages can also be dequeued by a different
application that s responsible for taking care of the process.

You could use a table to achieve a similar result. For example, an application could insert

an entity in a table, and another application could read the row and process it, but in the
same way a database table isn't best suited for this kind of operation in an on-premises
solution, the database table isn t the most suitable approach for a cloud solution. In the
Microsoft world, you use Microsoft Message Queuing (MSMQ)—the message queue mecha-
nism exposed directly by the operating system since 1996—or you opt for the SQL Server
Message Broker that appeared for the first time in SQL Server 2005.

The cloud storage account exposes a smart queue service that serves to decouple one appli-
cation from another. The first example that comes to mind is decoupling the front end of
Azure, the Web Role, from the back end, called the Worker Role. A Worker Role is simply

a role that, by default, is not exposed to the outside and is dedicated to performing some
operations in the back end. A Worker Role project example is an order processing application
that receives orders as messages created by the front end. In this approach, the front end is
free to do other work immediately after inserting the message in the queue. If each order
coming from the users had to be processed immediately by the page (or the business layer)
on the front end, the Web Role could not be so scalable. Indeed, if a thread is processing the
order, it cannot serve other requests, as it could do if the whole process were moved to the
back end.

The decoupling practice has been common in enterprise solutions since the 1990s because
it s a powerful way to serve more requests (and consequently orders) than a single front-
end server could normally satisfy. If you think about the Windows Azure instances, this
technique becomes even more powerful, because you can adjust the number of instances
of the back end and the front end independently. If you want to accept more orders, you
increase the number of instances for the front end. If the queue length is increasing, you can
adjust the number of instances of the Worker Role accordingly.

The Worker Role project can access the local storage you learned about in the previous chap-
ter, as well as the storage account blobs, tables, and queues; it can also access the Internet
and use a Microsoft SQL Azure database, and it can use the Windows Azure AppFabric. There
are no differences in what a Worker Role can do versus a Web Role. The main difference
between these two roles is that the Worker Role starts with the corresponding staging or
production environment, and loops continuously to perform its actions, whereas a Web Role
sits behind the HTTP/HTTPS protocol and receives requests from the Internet or other roles
in the cloud.

You learn how to put a message in the queue by using the Web Role and then consume that

message using the Worker Role. The example in this section uses a message that contains just
a string with the order to pass from the front end to the back end. You can use this approach
to send a serialized order class.
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Create the Message

In this procedure, you create the queue and then create a new page in the Web Role project
that inserts the message in the queue. You add a new Worker Role project to the solution to
dequeue the message.

1. Create a new ASP.NET page and name it StorageAccountQueue.

2. Add a TextBox control into which the user will type a message. Name it orderTextBox.
3. Insert a Button control under the TextBox control and name it addButton.
4

. Set the OnClick attribute of the Button control to addButton Click to bind the click to
the corresponding event handler. The complete code for the ASP.NET page is shown
here:

<%@ Page Language="C#" AutoEventWireup="true" CodeBehind="StorageAccountQueue.aspx.cs"
Inherits="WebRolel.StorageAccountQueue" %>

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR
/xhtm11/DTD/xhtm11-transitional.dtd">

<htm1l xmlns="http://www.w3.0rg/1999/xhtml1">
<head runat="server">
<title></title>
</head>
<body>
<form id="forml" runat="server">
<div>
<p>
<asp:TextBox ID="orderTextBox" runat="server" />
</p>
<p>
<asp:Button Text="Add" ID="addButton" runat="server"
onclick="addButton_Click" />
</p>
</div>
</form>
</body>
</htm1>

5. In the code-behind file, create the addButton Click event handler.

6. Copy the following code into the addButton Click event handler:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

using Microsoft.WindowsAzure;

using Microsoft.WindowsAzure.StorageClient;

namespace WebRolel
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{
public partial class StorageAccountQueue : System.Web.UI.Page
{
protected void addButton_Click(object sender, EventArgs e)
{
var account =
CloudStorageAccount.FromConfigurationSetting("DataConnectionString");
CloudQueueClient queueClient = account.CreateCloudQueueClient();
CloudQueue queue = queueClient.GetQueueReference("orders");
CloudQueueMessage m = new CloudQueueMessage(orderTextBox.Text);
queue.AddMessage(m) ;
}
}
}

This code is very similar to the one used for the Blob Service; you must obtain a service
proxy to begin working with the storage account. The CloudStorageAccount class pro-
vides a method called CreateCloudQueueClient that serves this purpose. The method
returns a CloudQueueClient that represents the proxy for the Queue Service. You can
call GetQueueReference("queuename”) to obtain a reference to a queue, and then use
the CloudQueue class to insert messages into or read messages from the queue.

The CloudQueueMessage class represents a message that will be serialized automati-
cally to pass the content in the underline REST request.

Create the queue in the same place you created the table in the previous section. The
Application Start method of the Global class (in Global.asax.cs) is a good place to put
this code, as you can see in the following excerpt:

CloudQueueClient queueClient = account.CreateCloudQueueClient();

CloudQueue queue = queueClient.GetQueueReference("orders");
queue.CreateIfNotExist();

Note The CreatelfNotExist method asks the serv ce to create the queue f t does not ex st
yet, so the method makes a request to the serv ce anyway

Set this new StorageAccountQueue.aspx as the start page, and run the project. The
page looks similar to the following figure.
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& http://127.0.0.1:81/ StorageAccountQueue.aspx - Windows Internet Explorer ===
OO = [&] hpviiarn0teysongetccountueneasps v | B ] 41| X | [ Bing 2 -
o Favorites | (@ hitp /21,0008 Storgetccountuene.. || i v B -+ () # - Bage~ Safetyr Took~ @~ "
order 1

Add

9. Type order 1 into the text box and click the Add button to insert a new order into the
queue.

You can verify the presence of the message in the queue by using the Windows Azure
Management Tool, as shown in the next figure. Double-click the Queues item in the left pane
to see the queues defined in the storage that is referenced by the specified connection. If
you double-click the single existing queue, you can see the messages you inserted from the
page. To each message, the service (local development storage in this example) assigns a
unique GUID and an insertion date. (My personal computer has the date presented using the
Italian convention: the day is 15 and month is September.)

& WindowsAzureMme - [Console RaotWindows Azure Managementiazuresbs\Quees]

== )
& File  Action View Favorites Window Help _[=lx]
|
__ Console Root Actions
4 2 Windows Azure Mar
+ o Servive Manager| | oM Path | Length  Polllnterval  Timeout Queues -
4 o szureshs 1./ s queve. Core windows. net/ordrs 0 00:01:30 Add Queue
+» @) RIOR Cantai Refresh
S e »
[ Operstions quet ews Window from Here
Help
Queue: orders -
£dd Message
Purge
Delete
Wiew »
Properties
Help
[Messages ]
w Inserted Un Fop Hecept
8a504b7e-73i5-4eh1-b5ea dhb0cOdcdad 15/09/2010 355
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Create the Worker Role Project

In this procedure, you create the Worker Role project. After configuring the role so that it
points to the same storage account as the WebRole project, you write the code to dequeue
the messages from the orders queue.

1. In the Solution Explorer window, expand the cloud project, and right-click the Roles
folder.

2. In the shortcut menu, choose Add, and then select New Worker Role Project.

3. In the left pane, verify that the language selected is C#, and in the right pane, verify
that the Worker Role is the selected template.

4. Leave the default name set to WorkerRolel. (In a production environment, you should
assign a more meaningful name to your project.)

5. Click the Add button to add the WorkerRolel project to the solution.

The solution now contains two projects and two roles in the Roles folder in the cloud project.
Visual Studio added a new configuration section for the new project. The first task you want
to complete is opening the ServiceConfiguration.cscfg file or the visual editor provided by
the IDE to configure this new project with the information for the storage account.

Configure the Worker Role Project

You can copy the configuration value from the WebRolel configuration to the WorkerRolel
configuration, as you saw how to do in the previous chapter.

1. Open the configuration window by double-clicking the WebRolel node in the Roles
folder of the cloud project.

2. Go to the Setting tab and copy the text inside the DataConnectionString.
3. Open the configuration window for the WorkerRolel project.

4. Go to the Setting tab and click the Add Setting button to add a new configuration
element.

5. Type DataConnectionString in the name text box.
6. Paste the value you copied into the value text box.

Now your new Worker Role project has a pointer to the storage account you used to store
the message.

As you might remember from the previous section, a project needs the Configuration Setting
Publisher code before it can use the CloudStorageAccount class.
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the WebRolel project, you can copy it from that project to this new one.

1.
2.

3.
4.

Open the Global.asax.cs file in the WebRolel project.

Find the code region named Setup CloudStorageAccount Configuration Setting

Publisher in the Application Start method and copy it to the Clipboard.

Open the WorkerRole.cs file in the WorkerRolel project.

Find the OnStart method and paste the code inside it before the return statement.

Now you have everything you need to dequeue an order from the orders queue.

133

A Worker Role project does not have a user interface, because its job is to process requests

continuously or at scheduled intervals. You have to override the Run method of the base

class to build your own loop (or timers) and insert the code inside the loop. The Visual Studio
template provides the following default code:

using System;

using System.Collections.Generic;

using System.Diagnostics;

using System.Linqg;

using System.Net;

using System.Threading;

using Microsoft.WindowsAzure;

using Microsoft.WindowsAzure.Diagnostics;
using Microsoft.WindowsAzure.ServiceRuntime;
using Microsoft.WindowsAzure.StorageClient;

namespace WorkerRolel

{

public class WorkerRole : RoleEntryPoint
{
pubTlic override void Run()
{
// This is a sample worker implementation. Replace with your Togic.
Trace.WriteLine("WorkerRolel entry point called", "Information™);
while (true)
{
Thread.ST1eep(10000);
Trace.WriteLine("Working", "Information™);
}
}
}
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As you can see, the template proposes an infinite loop with a delay of 10 seconds between
two consecutive operations. You can do whatever you want inside this method: call external
web services, access the Table or Blob Service, use SQL Azure—or, as in the next procedure,
dequeue and process a message.

Dequeue Messages from the Worker Role

You need to obtain a reference to the queue using the same code used in your WebRolel
project, and then dequeue a message using the Queue Service proxy. When you receive a
message, you can process the order accordingly. The purpose of this example is to show you
how to dequeue a message and send its content to the trace infrastructure.

1. Create an instance of the CloudStorageAccount class using the FromConfigurationSetting
static method.

2. Create the Queue Service proxy by calling the CreateCloudQueueClient method of the
CloudStorageAccount class.

3. Get a CloudQueue object by using the GetQueueReference method of the created proxy.

4. Inside the proposed loop, use the CloudQueue.GetMessage method to obtain a
CloudQueueMessage.

5. Test whether you obtained a message by comparing the result to null before calling the
AsString method to analyze its content. Make sure you always do this.

6. Delete the retrieved message from the queue.

The resulting code is shown in the following listing:

public override void Run()

{
// This is a sample worker implementation. Replace with your Togic.
Trace.WriteLine("WorkerRolel entry point called", "Information");

CloudStorageAccount account =

CloudStorageAccount.FromConfigurationSetting("DataConnectionString™);
CloudQueueClient queueClient = account.CreateCloudQueueClient();
CloudQueue queue = queueClient.GetQueueReference("orders");

while (true)

{
CloudQueueMessage m = queue.GetMessage();
if (m !'= null)
{

queue.DeleteMessage(m);
Trace.WriteLine(m.AsString, "Information™);

}
Thread.S1eep(2000);
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Assuming you didn t delete the existing message in the queue using the Windows Azure
Management Tool, if you run this code, you end up with the compute emulator trace shown

in the following figure.

[E=8 =N

Development Fabric

deployment(650).thinkaheadazurestorage.workerrol

You can see the order 1 information message at the end of the trace. With this process in
place, you can insert new orders from the webpage and verify the process in the compute
emulator trace. You can also change the DataConnectionString setting value to your live or
local storage account.

Summary

This chapter provided a complete introduction to the Table Service, explaining how to use

it in your solutions to store and retrieve entities. You saw how to use the Queue Service
exposed by the storage account to decouple an application s front end from its back end.
The queue service is a cloud-based queue system similar to the familiar Microsoft Message
Queue you would use in an on-premises solution. In the last part of the chapter, you saw how
a Worker Role project functions in a solution that built a simple order-processing system in
the back end.
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Quick Reference

To Do this

V sua y manage tab e enttes Use the W ndows Azure Management Too

To create a storage account Use the W ndows Azure project porta and se ect New
Serv ce, choos ng Storage Account as the project type

Test the souton oca y Use the storage emu ator

Use a un t test to test the so ut on Use the tab es created by the storage emu ator n the

oca y configured SQL nstance

Configure SQL Server nstead of Use DSInit.exe /sq nstance:<named nstance>

SQL Express
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After completing this chapter, you will be able to

Understand the billing section of the portal.

Configure Affinity Groups to avoid latency.

Configure the Content Delivery Network.

Deploy developer certificates to Windows Azure to simplify deployment.

Configure diagnostics and logging.

The last two chapters showed the Windows Azure storage account at work. You used the
project portal to create a storage account, and then used the Windows Azure Management
Tool to understand the client interaction process for managing blobs, tables, and queues.

At

the end of the previous chapter, you developed a Worker Role to build a simple back end

that dequeues order messages sent from the front-end Web Role.

This chapter provides you with some important details about the Windows Azure operating
system.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on ncuded n th s book was accurate at the t me of wr t ng
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Live ID, Subscriptions, and Billing

It s important to understand the relationship among your Windows Live ID account, sub-
scriptions, and services. As you learned in previous chapters, you must have a Windows

Live ID account to access the Windows Azure portal, Windows Azure AppFabric, and the
Microsoft SQL Azure portal. In the portals, the term subscription refers to a group of ser-
vices that shares a common billing account. You have to choose a subscription each time
you want to create a new hosted service or a new storage account. You can also switch from
one subscription to another in the Create A New Hosted Service dialog box. The Choose A
Subscription drop-down list is visible in the following figure.

Kot ol £ hitps:feindows.azure.com/Default aspx EEE BB s

\ L A\P =

¢ Favorites | £ Management Bartal - Windmws &rure Platform B~ v (2] g v Pagew Safetyr Tools~ @~ 22 7

- Create a new Hosted Service = .
L3 Windows AzurePlatform | Windows Azure | Sign Out e
Choose a subscription
windowsazure_794 ndl .\
BT
e windowsazura_794 [ e A ‘

L ]
Enter a URL prefix for your service ies

| |:cloudapp.net | Sdministrator

Choose a region or affinity group

*) | Choose a Region -\ (| Create or choose an affinity group

Deployment options
() Deploy to stage environment
() Deploy to production environment

() De not deploy

|¥] start after successful deployment

Deployment name
Hosted Services, Storage [
Accounts & CDN |

Package location

[ | | Browse Locally... || Browse Storage.. | ato
Configuration file
| || Browse Locally... { Browse Storage... | ption ID
[ Add cenificate
. Mirtual Network
oK Cancel |
Dola 1 =fi==h psussd ent Terms of Use | Feedback S
& € Internet | Protected Mode: On v H100% v
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Recall from Chapter 3, “Creating a Web Role Project,” that every subscription can contain mul-
tiple services. You can view and manage all subscriptions connected to your Windows Live ID
account on the home page of the Management Portal, as shown in Figure 6-1.

| £ nteps:/swindows.azure.com/Default aspuric=1033

¢ Favorites | £ Management Bartal - Windmws &rure Platform 5 v B v~ = @ v Pagev Safetyw Tools+ @+ 22 7
£y ) il i | si ~ 8
7 Windows Azure Platform Billing | Roberto Brunetti | Sign Out ¢

s A
New Hosted e qu t Swap Configure | Reboot Reimage | B ure  Connec
Service
Deployments Instances | Remote Access
I3 Deployment Heaith <[ ctrovse cotnuns 14 £||? Propertics By
3 Affinity Groups Mame Type Status Environment Account administrator
= Management Certificates £ ThinkAhead - MSDN Subscription Active roberto@robertobrunetti.
3 Hosted Services (7) ¥ Thinkahead Site Hosted Service Created c
reated
[ Storage Accounts (5] Certificat
e ®) B3 Certficates 10/16/2010 6:49:39 AM |
[ User Management 7 Windows Azure Tools Service Certificate Created
3 VM Images .| ThinkAhead WP7CloudServices.Cloud Deployment Ready Production Name
& webRole Role Ready o Thinkahead - MSDN
< | - - " SR
i webRole_1N_0 Instance Ready Production —
£5] WP7 Cloud Services - Dev Acc Core Warned
- Cores: 1/ 20
£zJ Home o+ WP7 Cloud Services Created Hosted Services: 1/ 6
: 3 Certificates Storage: 1/ 5
bl g s Storane E5| PDCO8 CTP Disabled
< Accounts & CDN | = saple Status
[ 5 -
B 5] Robertob - CTP Disabled Jr
| )| Parahase 5| 1786887456 Active
7 DevLeap Web Site Crested Service administrator
&; Reporting 3 Certificatee. roberto@robertobrunetti.
. P o 2% devleaprob Hosted Service Created S ——
U'? & caching [ certificares 09959904-389b-4bf2-8d:
¥ demo webcast Hosted Service Created
wix Virtual Network I3 Certificates Type
: Suherrintinn
Disconnedted, 53s L neal refrestn, Tske me back to the old portal | ® 2010 Microsoft Corporation Privacy Statement Terms of Use Faedbacle (3
B @ Internet | Protectsd Mode: On A v Huex -

FIGURE 6-1 W ndows Azure Management Porta .

At the top of the page, on the right side, is a link named Billing that takes you to the Billing
section of the portal. That link leads to the Microsoft Online Services Customer Portal—the
public website for the Business Online Productivity Suite (BPOS) services. The first time you
use the platform, you must obtain an account. The link for creating a new account is on the
Windows Azure Account page. You can reach this page by clicking the Get Your Account or
the Buy or the Try links on the Windows Azure portal home page, shown in the following
figure.
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After obtaining an account, you can access the billing system to add one or more sub-
scriptions to the account (and pay for them, too). Figure 6-2 shows the home page for the
Microsoft Online Services Customer Portal.
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FIGURE 6-2 M crosoft On ne Serv ces Customer Porta home page.
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From the Customer Portal, you can buy and associate various services that run the gamut
from Microsoft Exchange Online to Microsoft Office Communication Online, and from
Microsoft Office Live Meeting to Windows Azure platform services.

When you click an option, detailed prices and quotas are provided (as shown in the following
figure). Every option provides detailed prices and quotas.

& Microsoft Online Services Customer Portal - Services - Windows Intemet Explorer [= | =]

Q\:jc [ https://mocp.microsoftonline.com/Site/Manage.aspx > & [+]x][e8ing o~

i Favorites @ Microsoft Online Services Custorner Portal - Ser.. H - = (1 de v Pagew Safety~ Tookw g~ =
Engish

Microsoft*Online Services faitdah
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Home [[ENTER Subscriptions Shopping Cart {0 items in cart)
£ Services filter Available Services @ Related telp Topics
Buchaze PYOCUcHinky Oning, winduws Acure Platfurm Develupment Aelerator Core (g, el started vl Windows Acure Plalfunm
Microsoft Office Live Meeting Promotianal affer crovides compute hours, storage, data transters, : ko ta o Citanal ot
access contral transactions and service bus connections at a discounted
Windows Azure Platform monthly price For 3 six month kerm. Rake Plan Manage your subscriptions
More..
% Getting Started 501 Azure Development Accelerator Core P
Promotional offer that prowides SO Azure Database at a discounted
. monkhly price For a 5t month kerm. 3 : .
To subscrive to the Windows Azure Platrorm: R ' Windows Azure

Choase the Windows Azure Platform

service that is t for you. b
o windows Azure Platform Development Accelerator e | BB "“’“’E §
Extended QLAZ
Chick Duy Now to add it to the shopping 3 , =<8 Ure
ot Promotional affer inchides Care plus 0L Azure ot & discounted monthiy
price for 3 six month term. Rats Plan
After your purchass is complated, you wil :
receive a notification vath links to access Windows Azure Platform Consumption Buy How
your niew service. Flexible pay as you o pisn for 3l Windows Azure platform services.
= Rate Plan
&, support
Meed help? We'ns lere for o,
Got support now
6 2010 Microsoft Corparation. All rights reserved. Privacy | Legal | Support Microsoft

6 Local intranet | Protected Mode: Off fa - HRI00% -

To purchase a service, you must provide your credit card information and have your card
validated. The term subscription is synonymous with project in the Windows Azure portal.

If you compare the subscription names shown in Figure 6-1 with the subscription names in
Figure 6-3, you can see they match. The first match is for the project 1786887456, which
corresponds to the Windows Azure Platform Introductory Special subscription shown in the
Figure 6-3. The Exchange Online Standard subscription that you can see in the billing system
is not displayed in the Windows Azure Management Portal because it is related to Microsoft
Exchange Online.

Each subscription also has a numeric identifier. For every subscription except the Introductory
Special, you can assign a meaningful name in the subscription detail page. Because a BPOS
subscription corresponds to a subscription in the Windows Azure portal, you will find the
assigned name in the Windows Azure portal as well.
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& Microsoft Online Services Customer Portal -- Subscriptions - Windows Internet Explorer = =l ===
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Exchange Online Standard Slicenses  thinkahead Service Active Choose an action =
More...
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FIGURE 6-3 Subscr pt on st n the Customer Porta .

As Figure 6-3 reveals, my account also includes an Exchange Online Standard subscription
that does not have a corresponding project in the Windows Azure portal.

To download invoices or consult your current month s billing charges, use the View My Bills
link (see Figure 6-2) to access the information for each service. In the same section of the
page, you can choose the Subscription ID and see the details. You can also see detailed daily
usage information that provides a complete list of every billable service. Each entry in this
list shows the related service, the type of service (for instance, SQL Azure Web Edition), the
region of the data center, the resource charged (computing power in numbers of hours, the
database, or data transfer), the relative consumption value, the type of services, and their
name. Figure 6-4 shows you one of my real subscriptions: the Development Accelerated Core
project with one SQL Azure database showing charges for August and September 2010.

Figure 6-4 shows that | have two active instances, one for the Web Role, and another for the
Worker Role. The total computed hours for a single day (the Windows Azure Compute line)
is 48 (24 hours for each instance). The subscription is the test environment for a production
web service that uses SQL Azure as the database for a Windows Phone 7 application called
Save the Planet.
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FIGURE 6-4 Da y Usage report.

Affinity Group

An affinity group is a group of nodes you can create to host different services in the same
data center. The location is independent from the charges applied to the solution, so you can
create as many affinity groups as you want.

You can create a new affinity group whenever you create a new hosted service or a new stor-
age account as you learned in Chapter 4, “Windows Azure Storage,” and you can fully man-
age these types of groups from the Account tab of a project in the Windows Azure portal.

Figure 6-5 shows the Create A New Hosted Service wizard.
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FIGURE 6-5 Affin ty group se ect on.

As you learned in Chapter 2, “Introduction to the Windows Azure Platform,” when you cre-
ate a new service, you can select a region from the Choose A Region drop-down list box.
Choosing a region creates the nodes for your service in the selected region, but it does not
use any affinity group; the node can be anywhere in the region you choose. Two nodes in the
same region are located in the same area of the world, but without any affinity group, one
node might be very far away from other nodes in the same region. For instance, if you chose
Europe — Anywhere Europe, one node might be placed in a German data center and another
node in an Italian data center. There is no guarantee that two services in the same region
belong to the same data center. The region parameter just means that the physical location
of a service is within the selected region.

However, services in the same affinity group reside in nodes located in the same data center
in the selected region. As you might have noticed in Figure 6-5, | created an affinity group
called Europa (the Italian word for Europe) that resides in the Anywhere Europe region. This
selection means that the new service I'm going to create will be placed in the same data cen-
ter as the other nodes included in the Europa affinity group.

From the same page, you can create a new affinity group to store the new service and then
associate that affinity group to other services. To manage the affinity group and see which
services belong to which affinity groups, you have to click the Hosted Service, Storage
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Accounts & CDN option on the portal home page and then click Affinity Groups, as shown in
the following figure. The management page shows every affinity group in your subscription,
the region it belongs to, and the relative status.

2 Management Portal — Windows Azure Platform - Wi

|27 hupsiswindows.azure.comyDerautt aspxric=1033 RIS Bing S
¢ Favorites | £ Management Bartal - Windmws &rure Platform G- v 2] @ v Pagew Safety~ Tools~ @+ 2 7
By - —_— - . “~ o
i Windows AzurePlatform Billing | Windows Azure | Sign Out 2
7
44
Delete
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Affinity Groups
[ Deployment Health M| = .‘ ( 2| ? Properties By
[ Affinity Groups Name Type Region Status Name
=2 Management Certificates &5 windowsazure_794  Subscription Active Europa
Hosted Services (2 44 i
=] (2) 444 Europa Affinity Group Anywhere Europs —
[3 Storage Accounts (1)
Anywhere Europe
[ User Management
= VM Images Type
Affinity Group
fj Home
a Hosted Services, Storage
< Accounts & CDN
|J Datahase
{at| Reporting
P' Service Bus, Access Control
¥ & caching
wix Virtual Network
Torrre, il et e Tske me back to the old portal |  ® 2010 Microsoft Carporation Privacy Statement Terms of Use |  Faedback (&3
Done & Internet | Protected Mode: On v Hi% -

This affinity group keeps the Windows Phone 7 cloud services together (the service that
hosts the WCF Data Services for the Windows Phone 7 application you saw in the billing
section and the Storage Account service that manages the data associated with it). You can
delete an affinity group using the Delete Affinity Group button.

Content Delivery Network

Now that you're familiar with the Affinity Group Service, you may have anticipated the fol-
lowing problem: when you create international applications or international websites, ser-
vices within the same affinity group reside in the same data center, thus lowering the latency
for calls between them. This technique works well inside the application, but what about the
user? Suppose you chose the North Europe data center to host an application and services.
Requests made by the application to storage would occur as quickly as possible to avoid the
high latency that intradata center nodes might incur. However, consider an Australian user,
who is pretty far away from the service and the storage. Remote users (those not located
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near the data center) would pay substantial latency costs to download data from the applica-
tion or the storage, even when the application has no internal latency.

To avoid this user latency problem, you need to reduce the number of hops the request has
to make. Fortunately, you can do that with the Content Delivery Network (CDN) Service. This
service provides a convenient way to minimize latency, because it caches data in various geo-
graphic locations across the globe.

The CDN is tightly integrated with Azure Storage, as shown in Figure 6-6. To use it, you
enable the CDN Service.

| 57 nttpsi/iwindows.azure.com/Defauit asperic=1033 - IR RS Bing 2 -
¢ Favorites | £ Management Bartal - Windmws &rure Platform 5 v B v~ = @ v Pagev Safetyw Tools+ @+ 22 7
£y ) il o " ~ 8
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I
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New Storage Delete | Enable Diszble Add_ % Delete Domain Regenerate
Account  Storage | CDN Domain
Storage I cON Custom Domain Access Kevs
<\l > :
1= Leployment Health Cliovse Coluns |5 | : 5| * Propertics EY
3 Affinity Groups Name Type Status Last updated Primary access key
(3 Management Certificates £ windowsazure_794  Subscript Active <Hidden> |Vview
Hosted Services (2] 3
=] (2) 3 azuresbs123 Storage. Created 2/16/2011 Secondary access key
3 Storage Accounts (1) . -
<Hidden> |View
[ User Management
2 VM Images Blob URL
szuresbs123.blob.core.windows.net
Table URL
- szuresbs123.table.core.windows.nst
LJ Home
Queue URL
Hosted Services, Storage szuresbs123.queve.core.windows. net
< Accounts & CDN
N Account Name
) et azuresbs123
{at| Reporting Last updated
2/16/2011 4:09:34 PM
_ Service Bus, Access Control
'? e Caching Region
= West Europe
o Virtual Network
Status
Dune. 25 Lo nexl refiesh., Tske me back to tha old portal | © 2010 Microcoft Corporation Privacy Statement Terme of Use Fesdback (g
Done & Internet | Protected Mode: On fa v ®iox -

FIGURE 6-6 Storage account management.

Clicking the Enable CDN button in the toolbar turns on the CDN for that particular storage
account—a process that requires up to 60 minutes to take effect. The delay occurs because
the service distributes files and containers around the world. After the CDN is active, you
must change the URL from which your blobs are accessible. The URL will be in the following
format: http.//<guid>.vo.msecnd.net/. The guid is autogenerated by the system.

The following figure shows the Enable CDN dialog box warning about the timeframe for acti-
vation as well as the link to the CDN billing plan.
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v Important D fferent charges app y when us ng the CDN, so before you act vate t, read the b -
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@ Intemnet | Protected Mode: On v ®W% v

When using a CDN, you must consider an important issue concerning blobs. If you update a
blob in the storage account, the new version will not be accessible by remote users until the
Time To Live (TTL) setting on the previous version of the file expires. The default time interval
for a Windows storage account is 72 hours; to adjust the TTL, you can set the CacheControl
metadata property of the CloudBlob instance. Reducing this interval too much will make

the CDN less effective. In practice, every operation on an existing blob, such as updating it,
deleting it, or modifying some of its metadata, requires the system to propagate a fresh copy
of that blob to all the CDN nodes around the world immediately after the TTL expires.

Certificates

Windows Azure can host and use two certificate types. The first type is the classic Secure
Socket Layer (SSL) certificate that enables a Web Role to respond to HTTPS requests.
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You can assign the SSL certificate to a single service, because it contains the HTTPS common
names that correspond to the URLs. You can use your DNS name as an alias of the chosen
service name. The upload procedure for a certificate is straightforward. To add a certificate, in
the portal, click the Hosted Services, Storage Account & CDN button, click Hosted Services in
the left toolbar, and select the Certificates item from the tree view that is related to the service
you want to assign the certificate to. Click the Add Certificate button in the upper toolbar and
upload the certificate from your machine. You have to type the password assigned to the cer-
tificate you want to upload in the following dialog box.

EJ hreps:/faindows.azure.conn/Default aspxtle=1033

<z Favorites | 7 Management Prrtal - Windnws &ure Platform

Upload an X.509 Certificate

Target Hosted Service: demo

[aome. ] |

Password: |

Kntvpel»msnmrd:'

| Create

€ Intemet | Protected Mode: On A v R -

After you upload a certificate file (remember to upload a PFX file, which is a certificate that
contains the private key), you can use the certificate in the service configuration file to enable
the HTTPS connection, as you can see in the following code excerpt:

<?xml version="1.0" encoding="utf-8"7>
<ServiceDefinition name="ThinkAheadAzureStorage" xmlns="http://schemas.microsoft.com/
ServiceHosting/2008/10/ServiceDefinition">
<WebRole name="WebRolel">
<Sites>
<Site name="Web">
<Bindings>
<Binding name="Endpointl" endpointName="Endpointl" />
<Binding name="Endpoint2" endpointName="Endpoint2" />
</Bindings>
</Site>
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</Sites>
<Endpoints>
<InputEndpoint name="Endpointl" protocol="http" port="80" />
<InputEndpoint name="Endpoint2" protocol="https" port="443"
certificate="ThinkAhead" />
</Endpoints>
<Imports>
</Imports>
<LocalResources>
</LocalResources>
<ConfigurationSettings>
</ConfigurationSettings>
<Certificates>
<Certificate name="ThinkAhead" storelLocation="LocalMachine" storeName="My" .. />
</Certificates>
</WebRole>
</ServiceDefinition>

To simplify this configuration procedure, you can use the Microsoft Visual Studio Config-
uration Designer, shown in the next figure, to select a local certificate and assign it to the

Web Role. (I removed my thumbprint in the screen.)
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» ] Aboutaspx
» [ Defaultaspx
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T v
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@ 0Errors | 1 0Wamings | (i) 0 Messages

Description File : Line ~ Column  Project

After this operation, you need to configure the endpoint to use the HTTPS protocol. You can

do this from the Endpoints configuration tab of the Visual Studio Configuration Designer,
which is shown in the following figure.
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If you want to try this configuration in the compute emulator, you can create a self-signed
certificate using the tool of your choice—Internet Information Services (lIS) is perfect—and
assign the certificate on the Certificate tab of the service configuration.

The second certificate type, with the .cer extension, is useful when you want to use the portal
API from a remote application.

Note Th sk nd of cert ficate type has noth ng n common w th the SSL cert ficate d scussed pre-
v ous y; the purpose of the cer cert ficate s to enab e remote use of the Management API

Each action exposed by the portal uses an underlying API. Remote applications can access

these APIs if the request is signed with a private key contained in a certificate that has been
uploaded to the portal. This scheme lets Windows Azure verify the identity of the request-

ing application by using the public key contained in the uploaded certificate to decrypt the
request signed by the corresponding private key.
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Visual Studio and the Windows Azure Management Tool can use a certificate to let develop-
ers take some actions without having to use the portal. You can also use this feature to build
your own remote tool that uses the Management API.

First, you need to upload a developer certificate to the portal on the Manage API Certificates
page, which is on the Account tab of the portal. The certificate lets authorized requests per-
form management operations for all the services created using the corresponding account.

As you can see in the following dialog box, all you have to do is upload a .cer certificate file
(the default file extension for X.509 certificates) to the portal. To complete this task, click
the Hosted Services, Storage Accounts & CND button, and then in the portal, select the
Management Certificates menu item in the left toolbar.

EJ hrps:/fwind ows.azure.com/Default aspxtle=1033

§ . »
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After uploading the certificate, you can verify or delete it at any time using the provided
interface, shown in Figure 6-7.
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FIGURE 6-7 Management Cert ficate page.

As Figure 6-7 shows, my account (Roberto Brunetti) has many certificates associated with dif-
ferent subscriptions. | uploaded the Windows 7 default certificate associated with my account
from three different computers to all my subscriptions.

Having uploaded my certificate, | can publish my applications directly from the Visual Studio
2010 Publish dialog box. The only remaining task is to associate the same certificate with the
publish operation, and Visual Studio will do the rest, asking the remote management API to
publish the cloud project by signing the request with the provided certificate.

Figure 6-8 shows the Publish Cloud Service dialog box with the Deploy Your Cloud Service
To Windows Azure option selected (instead of with the package option selected, as in the
previous chapters). | chose the certificate from the Credentials combo box (you can create
different configurations and certificates to publish to different accounts), selected the staging
environment as the deployment target, and selected the storage account that serves as tem-
porary storage during the upload and deploy operations. You can also assign the standard
Deployment Label.
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Publish Cloud Service

) Create Service Package Only
@ Deploy your Cloud Service to Windows Szure

(2 el

Hosted Service: WP7 Cloud Services - Staging
Credentials:

[WindowsAzureAccountl

Hosted Service Slot to deploy to:

[WP? Cloud Services - Staging

Storage Account to deploy through:

[ThinkAhead Storage

Prampt before deleting an existing deployment

Deployment Label:

Save The Planet - 11/10/2010 18:43:47

Enable IntelliTrace for MET 4 rales

Online privacy staterment | Ok | [

Cancel

FIGURE 6-8 Pub sh C oud Serv ce d a og box.
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After deploying a certificate to your account, you can perform some other operations directly
from Visual Studio as well, such as checking the status of the live production or staging envi-

ronments using Visual Studio Server Explorer, shown in the next figure.

EIREIRRE
» [JJ Data Connections
- 24 Servers
> gHl SharePoint Connections
4 E‘# Windows Azure Compute
4 47 WPT Cloud Services - Production
4 |jLThinkAhead.WP?CloudSer\rices.Cloud.WebRole
@ Instance 0
4 |jLThinkAhead.WP?CIoudSer\rices.Cloud.WorkerRole
@ Instance 0
4 [§1 Windows Azure Storage
4 [J (Development)
4 "j'g Blobs
EE, gallery
EE, images
EE, wad-control-container
EE, wad-iis-failedreglogfiles
EE, wad-iis-logfiles
4 :% Tables
1 Libri
] WADDirectoriesTable
> [ remixeval

Server Explorer * 0O x

24 Server Explorer
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Note You can asovew a Storage Account from V sua Stud o Server Exp orer as shown n the
preced ng mage Th s feature does not need a pub shed cert ficate

Also, the Windows Azure Management Tool can use the Management APIs. You have to use
the same certificate you uploaded to the portal and bind it to the Subscription ID you typed
in the Connection page. Take a look at the following figure.

ne - [Console R i Azure - fice Manag; E=E—

iew  Faugrites  Window  Help _l=l=

& Eile  Action

|7
5 Console Root Actions
- " iption ID 1eBeat2c-1435-4220 2409-ceB5690cibe v ki
4 &2 Windows Azure : [ lud Senvice Management N
4[5 Serace Management —
4, Hosted Services API Certifcate ) O ceroperos - Connect
- )
4 ! weTcloudserices Disconnect
i Defauit storage account v
Staging [ ) Delate Connection
Production
5 Certificates iews 4
4 % Storage Services e Window from Here
< wpTcloudservices Help

4 < Affinity Groups
» < Europa
, 2 Eurapa Mord
o Storage Explorer
> [] Operations queue

When you associate the subscription with the certificate, you can manage the services
remotely. The following figure shows a real configuration for a production environment.
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=3 - [Console

Azure

& File Action View Favorites Window Help

e« 2E BE

{osted Services\wp7cloudservices\Production\ThinkAhead WP7CloudService... | — || & ||mim)

BEIE|

Console Root
= Windows Azure Management
4 < Savive Manayement

Instances O

& ThinkAhead WP7CloudServices.Cloud WorkerRale_IN_0 ( Ready )

Actions

ThinkAhead WP7CloudServ... «

4 (L, Hosted Senvices tances count . Increase Worker
4 wpldlondsenices s L Decrease Worker
i f)“gd'”gﬂ Name Vaie Save Configuration
4 Production
Preduction || | s sDev —
— ThinkAhesd WP CloudService g:ir;:::‘c;:“r:umn_mng UseDevelopmentStorage=true View »
mJ ThinkAhead WP7CloudService | €2, cTheFlznet=ntiies metadata=res ) ISave ThePlanet Save TheFlanct esdlies "/ Save TheP New Window from Here
4 () Diagnostics Sendilet trus
H Analysis HighLevel 7 G Refresh
» G Cerlificates MediumLevel 5 Hclp
, % Storage Services ‘L‘”'"-efih 2
e megets
# < Afinity Groups FrequencyMiliseconds B0000
> Europa SendAletorLevel e
b <= Europa Nord LovelQuarity il
£ Storage Explorer
[ Operations queue Cerificates:

Name  Thumbprint | Thumbprint Algorithm

You have both role status and complete configuration settings in a simple but effective data
grid. You can change values and click the Save Configuration link in the upper-right section of
the Actions pane. You can also increase or decrease the number of instances at a moment’s

notice using the corresponding links. And you can view any installed certificates for the role or
change them.

Another useful feature is Diagnostics, shown in the tree in the left pane, just below the
Production item. The next section introduces Diagnostics, but you Il come back to the MMC
at the end of the chapter.
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Diagnostics

One issue that a cloud-based solution must address is collecting and analyzing diagnos-

tic information. Because the application is in the cloud, traditional ways to collect logs (for
instance, IIS logs) are not suitable. Log files are stored in the local file system, and that type
of storage is inaccessible from the outside. Application traces are also normally stored in
the local file system, as well as IIS 7 FREB (Failed Request Tracing) XML files and related XSLT
(Extensible Stylesheet Language Transformations).

The Diagnostic APIs are the core of the diagnostic infrastructure. The related assembly is ref-
erenced by default for every Windows Azure role, so you don t have to do anything special
to use it.

The primary goal of the APIs is to transfer diagnostic data in a manual or scheduled way from
local storage to the storage account so that logged messages are available to external tools
for analysis. Some types of logged data get stored in a blob container, and other types to a
table, depending on the data structures involved.

Using the Web Role Configuration designer, developers can enable the diagnostic feature
and configure the storage account where the native APIs store the related information. The
following figure shows the Configuration tab of the designer.

feo ThinkAheadAzureStorage - Microsoft Visual Studio (Administrato
Fil= Edit Miew Brojert Build Dehuq Team Data Innls Vitaage  MFTReflectar Architecturs Test Apabre  Mindan  Help

cHSdd| oA - -8-5 indzws Phone T Ermulator Debug -1 | (% [p0n2 | REF GRS

i Publish: | Create Publish Settings 5 4 <
5P BE D e
WebRolel [Role]* x

MET trust Jevel 7 Solution ThinkAheadAzureStorage’ (2 =
T 4 © ThinkihcaddzurcStorage

Canfiguration

Setti -
BEp @ Full trust 4 L Roles
Endpoints *) Windows Azure partial trust © VWebRolel
[ ServiceConfiguration.cscfg
(e Sirarys Do [ SenviceDefinition.csdef
- 4 (A WebRolel
Certificates Instance counts 1 = Properties =
i 21 References
Wirtual Network WM size: Small 0] 3 Account
5 App Data
Startup action [ Scripts
23 Styles
Launch browser for: = Aboutasp
HTTR endpaint =] Default.asp: m
HTTPS endpoint 4 ) Globalasax
%) Global.asax.cs
Diagnostics [ site.Master

4 [ StoragefccountBlobs.aspx =
[ »

[]/Enable Disgnastics 5

Specify the storage account credentials for the Diagnastics results:

UseDevelopmentStorage—true [

Error List
@ 0Erors |1\ 0 Wamings

i) 0 Messages

Poneevingie o
RLE & Output B Peoding Chanyes 88 Find Syrmbul Results
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The diagnostics feature can also be enabled by code in the OnStart method of a Web Role.
The OnStart method is the best place to configure this service, because as you saw in previ-
ous chapters, this method gets called during startup for every role instance. The following
code contains a comment line before each setting to indicate the relative storage:

using System.Ling;

using Microsoft.WindowsAzure.Diagnostics;
using Microsoft.WindowsAzure.ServiceRuntime;
using System;

namespace WebRolel
{
public class WebRole : RoleEntryPoint
{
public override bool OnStart()
{
// Get factory from config
DiagnosticMonitorConfiguration diaConfig =
DiagnosticMonitor.GetDefaultInitialConfiguration();

// Transfer Infrastructure Log

// TABLE WADDiagnosticsInfrastructureLogsTable

diaConfig.DiagnosticInfrastructurelLogs.ScheduledTransferPeriod =
TimeSpan.FromSeconds(5);

diaConfig.DiagnosticInfrastructurelLogs.ScheduledTransferLogLevelFilter
= LogLevel.Information;

// Transfer Directory Log
// TABLE WADDirectoriesTable

// FREB - Log IIS

// Container

// wad-iis-failedreqlogfiles
// wad-iis-logfiles

diaConfig.Directories.ScheduledTransferPeriod = TimeSpan.FromSeconds(5);

// Tranfer User Log

// TABLE WADLogTable

// Trace ASP.NET + Trace.Write/Warn
diaConfig.Logs.ScheduledTransferPeriod = TimeSpan.FromSeconds(5);
diaConfig.Logs.ScheduledTransferLoglLevelFilter = LogLevel.Information;

// Start with a connection string
DiagnosticMonitor.Start("DiagnosticsConnectionString", diaConfig);

// For information on handling configuration changes

// see the MSDN topic at http://go.microsoft.com/fwlink/?LinkId=166357.

RoTeEnvironment.Changing += RoleEnvironmentChanging;

return base.OnStart();
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}

private void RoleEnvironmentChanging(object sender,
RoleEnvironmentChangingEventArgs e)

{
// If a configuration setting is changing
if (e.Changes.Any(change => change is
RoleEnvironmentConfigurationSettingChange))
{
// Set e.Cancel to true to restart this role instance
e.Cancel = true;
}
}

Note Every c ass referenced n the preced ng code s ncuded n the Microsoft.WindowsAzure.
Diagnostics namespace, so | nserted a using statement at the beg nn ng of the stub code that s
nserted by the V sua Stud o temp ate

In the OnStart method, the first line of code reads the default configuration and creates a
new instance of the DiagnosticMonitorConfiguration class. This class contains all you need to
configure the diagnostic monitor.

The second and third lines of the OnStart method are related to the Infrastructure Log,
which is scheduled to be transferred to the storage account every five seconds. Information
sent to the storage account can be filtered by type; this example moves only the trace

of the “informational” level to the storage. The Infrastructure Log gets transferred to the
WADDiagnosticsinfrastructureLogsTable table in the storage account.

The second code block schedules the transfer of directories. The term Directory, to the
Diagnostics APIs, refers to the directories where IS produces logs as well as FREB files.

These types of resources are moved to two blob containers named, respectively, wad-iis-
failedreqlogfiles and wad-iis-logfiles. As you saw in the previous code, the WADDirectoryTable
does not contain logged data; it serves solely as a reference to know which container is used
for every resource.

The third code block schedules the transfer of the ASP.NET/IIS trace listener data. Every
Trace.Warn or Trace.Write message, as well as the trace outputs produced by the ASP.NET
runtime that are informational in nature, are moved every five seconds to the WADLogTable
table in the storage.
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The last line of code before the default code produced by the Visual Studio template is the
most important line. Without the Start method call, any modification in the configuration
would produce no effect. The Start method takes the name of the configuration setting
(which by default is called DiagnosticsConnectionString) configured with the storage account
information. As you saw in Chapter 5, “Tables, Queues, and Worker Roles,” this kind of con-
nection string can refer to either the development storage local simulated environment or to
the live account.

If you elected to use the Windows Azure Management Tool to manage your Windows Azure
services, you will be happy to know that the tool can export diagnostic data to Microsoft
Excel, as shown in the following figure.

= - [Console Azure i osted Services\wp7cloudservices\Production\Diagnostics\ Analysis] =) ]
& File Action View Favorites Window Help mEa
e
Console Root Diagnostics > Analysis Actions
= Windows Azure Management Analysis N
4 <5 Suvive Managsment Storege Eole Instance.
: - Clear selected logs data
4 [ Hosted Services - s s - S 9
4 B wpTeloudservices [vpTcoussences ]‘_‘] [l ]‘_‘] [Atrsances ]._‘] Refrach Pluging
Staging Lest -m -m“ before | lunedi 17 oticbre 2010 | .ﬂ .m (local time) Aol filters
4 Production - el -
- Thinkihead WPTCloud | Lo tevel  [UnSsinea [T Cancel all Searches
= ThinkAhead WP7Cloug View »
4 ® Diagnastics Search Results New Window from Here
B Analysis .
5 Certificates Wz, Gl Refrech
4 % Storage Services 14 File Based Logs Excel - File Based Logs Vi ... Show | ([ Help
1 < wpTcloudsenvices
4 22> Affinity Groups [4 Infrastructure Logs Excel - Infrastructure Logs Show
< Europa
£ Petomance Couners Logs Exgal-Paamencs Caind s
4 = devstoreaccountl I Windows Azure Logs Excel - Windows Azure Lo Show
1) BLOE Containers
> 48 Queues L4 Windows Event Logs Excel - Windows Event Lﬂ. Show

|| Tables
(] Operations queue

This tool is useful because it can filter data directly using the simple user interface shown

in the preceding figure. If you want to build your own tool, you could do that as well,
because at this point you have acquired sufficient knowledge to access the storage account
programmatically.
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Summary

In this chapter, you learned about the operating system. The chapter began by introduc-
ing the relationships between projects and subscriptions, and then drilled down a bit to

the billing system. Next, you explored the role of the two types of certificates that you can
use to open an HTTPS endpoint and use the management API for administration tasks on
your roles. Finally, you saw how to use the Windows Azure Management Tool and the Visual
Studio Server Explorer to manage deployed solutions. The chapter ended with an introduc-
tion to the native diagnostics features and APIs.

Quick Reference

To
Check your b ng status

Configure an affin ty group
Enab e the Content De very Network
Use V sua Stud o to automatca y

dep oy a c oud project
Read d agnost cs nformat on

Do this

Go to http://www.azure.com, og on w th your
W ndows L ve ID, and seect B ng

From the project porta, go to the account sect on
and choose Affin ty Group

Go to the storage account you want to de ver and
configure the re ated sect on

Up oad a cert ficate n the porta and set the same
cert ficate n the Pub sh w zard

Use the W ndows Azure Management Too or use the
APIs to retr eve nformat on from the storage account
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Chapter 7

Building an AppFabric Solution

After completing this chapter, you will be able to
B Understand the components exposed by Windows Azure AppFabric.
B |nstall and use the Windows Azure AppFabric Software Development Kit (SDK).

B Build a simple solution that leverages the Service Bus feature to connect two
applications.

B Understand the Access Control Service.
B Build a claims-based authentication mechanism in the cloud.

This chapter is dedicated to one of the most important components of the Windows Azure
Platform: Windows Azure AppFabric. AppFabric consists of an Internet Service Bus and a
claims-based Access Control Service. This chapter describes these components and then
guides you through the process of creating a simple application that uses them.

According to Microsoft, during 2011, Windows Azure AppFabric will expose three other
important components, which were discussed in Chapter 2 “Introduction to the Windows
Azure Platform.” The goal of this chapter is to explore the released features so that you will
not work with any beta component.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on nc uded n th s book was accurate at the t me of wr t ng

Windows Azure AppFabric Components

Windows Azure exposes the base services for the entire platform. The operating system
provides the basic layer for every Windows Azure Platform component. Microsoft also
provides other services built on top of the Windows Azure operating system. One of these
services is the Microsoft Push Notification Service for Windows Phone 7. which develop-
ers can use to register and send notifications to client applications. Because this service is
hosted by Windows Azure, Microsoft can adjust the scalability switches you learned about
in the preceding chapters to adapt the system to support the continually growing numbers
of Windows Phone 7 customers.

161
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Windows Azure AppFabric is another set of services hosted on top of the operating system. It
provides a comprehensive middleware platform. Developers use Windows Azure AppFabric to
connect application components together, manage identity, define access control rules, cache
remote resources, and create composite applications. At the time of this writing, the first page
of the documentation that addresses Windows Azure AppFabric (Microsoft Corporation,
Windows Azure website, 2011, http.//www.microsoft.com/windowsazure/appfabric/overview
/default.aspx) describes AppFabric as a component that does the following:

provides a comprehensive cloud middleware platform for developing, deploying
and managing applications on the Windows Azure Platform. It delivers additional
developer productivity adding in higher-level Platform-as-a-Service (PaaS) capa-
bilities on top of the familiar Windows Azure application model.

It also enables bridging your existing applications to the cloud through secure
connectivity across network and geographic boundaries, and by providing a
consistent development model for both Windows Azure and Windows Server.

Finally, it makes development more productive by providing higher abstraction for
building end-to-end applications, and simplifies management and maintenance of
the application as it takes advantage of advances in the underlying hardware and
software infrastructure.

The middleware services run with the same paradigms described in the preceding chapters.
They are exposed as Platform as a Service (PaaS) components; are simple to deploy on the
platform; you pay only for what you use; you can manage resources via the web portal or
through the remote APIs; and the platform autoconfigures lower-level components such as
load balancers as well as fault tolerance strategies.

Windows Azure AppFabric was released in April 2010 with two important initial services:
Service Bus and Access Control. As understood at the time of this writing, other services will
be released as Community Technical Previews (CTPs) during 2011.

To start developing Windows Azure AppFabric solutions, you need to download and install
the related SDKs and tools. Because Windows Azure AppFabric can be used in many different
environments and by different languages, install the specific SDK for your language and envi-
ronment. The example in this chapter uses C# and Microsoft Visual Studio 2010 (the same con-
cepts would apply to C# in Microsoft Visual Studio 2008), but Windows Azure AppFabric also
offers appropriate SDKs for other languages, as well as tools for other development platforms.

The SDKs available at the time of this writing include the following:

B Windows Azure AppFabric SDK for Microsoft .NET Framework
B AppFabric SDK for Java Developers
B AppFabric SDK for PHP Developers
B AppFabric SDK for Ruby Developers
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To download the SDK and tools, go to http.//www.microsoft.com/windowsazure/sdk/, the
home page for the Windows Azure platform, and choose the Developers section. The drop-
down menu items include documentation about the components, a link to the Training Kit,
and SDK & Tools. Select SDK & Tools.

Note Because URLs and names may vary over t me, the preced ng d rect ons may be out of date
by the t me you read th s In that case, my best adv ce s to start ook ng for the W ndows Azure
components on the W ndows Azure home page (http://www.azure.com) Informat on ncuded n
th s book was accurate at the t me of wrt ng

The SDK & Tools page is divided into several sections: the first one is dedicated to Windows
Azure. You use this section to download the Windows Azure Tools for Visual Studio add-in
and the Windows Azure SDK. The second section is dedicated to Windows Azure AppFabric
and the Management Tools (the Windows Azure Management Tools you downloaded and
used in Chapter 4, “Windows Azure Storage”). You also find the Windows Azure AppFabric
SDK download in this section. Download and install it now.

You do not need the Windows Azure Tools for Visual Studio add-in or the Windows Azure
SDK to use this SDK, because there are no relationships between the two. You do not need a
Windows Azure project to use Windows Azure AppFabric components. If you do not want to
deploy a solution to Windows Azure, you can use the Windows Azure AppFabric SDK by itself
in on-premises solutions.

The first example you build in this chapter is a console application that leverages the
Windows Communication Foundation (WCF) infrastructure and the Service Bus APIs to
exchange some data with another console application.

Important You do not need W ndows Azure to use the W ndows Azure AppFabr ¢ SDK As
ment oned ear er, a though W ndows Azure AppFabr ¢ s bu t on top of the W ndows Azure
operat ng system, t comp ete y h des the operat ng system tse f; you see ony a web porta that
you use to configure and use W ndows Azure AppFabr ¢ In fact, you don t even need to know
anyth ng about W ndows Azure

| chose to use two console applications to demonstrate that there s nothing magical behind
this technology. You will create a service, hosted in a console application on your personal
computer, and—without doing anything special—you Il be able to receive operational calls
from a client on the Internet. You do not have to configure Internet Information Services (lIS)
to expose the service, nor do you have to open external firewall ports on your LAN for the
Service Bus to be able to reach your computer. Your computer will contact the Service Bus, as
you will learn soon.
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Service Bus

The Service Bus Service provides secure connectivity and messaging capabilities through
which distributed and disconnected applications can exchange data. The Service Bus is pub-
licly hosted, so it s accessible by any application using an Internet connection. The infrastruc-
ture is secured by the Access Control Service, freeing the Service Bus itself from the logic and
data required to validate users, map them to groups and roles, and discover permissions. The
Access Control Service performs this job on behalf of the Service Bus.

The goal of the Service Bus is to facilitate the connection of applications that are behind
firewalls, NATs (Network Access Translators), applications using dynamic DNS, or mobile
applications that may have dynamic IPs. The Service Bus can interconnect these applica-
tions by creating a secure channel exposed on the Internet. Each application can register
with this channel to receive messages. For example, an on-premises application has no
problems talking with the Service Bus infrastructure, because the application can contact it
using TCP or HTTP protocols. After registering with the Service Bus, an application receives
a public URI on the Service Bus channel. When other authorized applications send a mes-
sage to that URI, the Service Bus infrastructure relays the message to the on-premises
application using the channel opened by the on-premises application itself. You can think
of the Service Bus as a Windows Live Messenger Service for applications. You can talk with
your friends through Windows Live Messenger even when you are hosted in a completely
different network. The Windows Live Messenger Service works by relaying messages from
your machine, which has no problem talking to the Internet, or to your friend's machine
that has previously opened a channel to the same service.

Figure 7-1 describes the typical message flow | introduced. An on-premises application
behind a firewall or a NAT registers itself on the Service Bus using a simple POST request to
the service namespace URL (created in the portal). Subsequently, when authorized applica-
tions send messages to this public URL, the Service Bus acts as a relay; it forwards the mes-
sages to the on-premises application. This technique eliminates the need to expose the
on-premises application to the outside world. It also enables new applications to become
part of the message flow with minimal effort. Any new application that needs to receive the
same messages can register itself in the service namespace.

The Service Bus can relay messages that contain text, XML, graphics, binary data, and
streaming data.

To use the Service Bus, you follow the same pattern you have used throughout this book:
create a new service using the portal and use some specific APIs to simplify your code. Then
you can start exchanging messages via the Service Bus from any application and platform
without any other complications.
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FIGURE 7-1 Serv ce Bus message flow.

The service uses Internet standards such as HTTP and REST to create services and exchange
messages so that you can use the service from any desktop and server platform without any
SDK or specific tools. You can also use the service from such disparate programs as Windows
Phone 7 applications, Apple iPhone, iPad, and Android mobile clients. If your service-oriented
architecture (SOA) solution is based on WCF, adapting the solution to use the Service Bus
involves only a few lines of code and some configuration settings.

At the time of this writing, Microsoft presents the Service Bus with this statement (Microsoft
Corporation, Windows Azure website, 2011, http.//www.microsoft.com/windowsazure
/appfabric/overview/default.aspx):

The Service Bus provides secure messaging and connectivity capabilities that
enable building distributed and disconnected applications in the cloud, as well as
hybrid application across both on-premises and the cloud. It enables using various
communication and messaging protocols and patterns, and saves the need for the
developer to worry about delivery assurance, reliable messaging and scale.

It's time to write some code that uses the Windows Azure AppFabric SDK to exchange some
dates between two on-premises applications. Before doing that, you create the service name-
space that will publicly expose the URI for the simple application.
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Create the Service Namespace

In this procedure, you create a new Namespace for your service. The term service namespace,
or simply namespace, refers to the prefix of the public URI that the Service Bus creates for
you. Like Windows Azure, the Service Bus infrastructure has a fixed DNS domain in which
you can create your private space using a globally unique name. The DNS for the Service

Bus is servicebus.windows.net, and the default prefix you see in the portal is simply sb. As you
will see in the next example, you can use also use HTTP as the default protocol to talk to the
Service Bus infrastructure.

1. Sign in to the Windows Azure portal using your Windows Live ID. In the lower-left tool-
bar, choose the AppFabric section of the portal by clicking Service Bus, Access Control

& Caching. This option is shown in the following figure.

~

New Namespace

Service Namespace ‘
3 AppFabric

Wl Access Control

& Service Bus

EJ Windows Azure Platform

About AppFabric Services

Windows Azure AppFabric provides a comprehensive cloud
middleware platform for developing, deploying, and
managing applications on the Windows Azure Platform. It
delivers additional developer prududiivity, adding in
higher-level Platform-as-a-Service (Paas) capabilites on
top of the familiar Windows Azura Application model. 16
also enables bridging your existing applications to the
cloud through secure connectivity across network and
geographic boundaries and by providing a consistent
development model for both Windows Azure and Windows
Server.

Finally, it makes development more productive by
providing higher absu ection for building end-Lu-end
applications and simplifies maintenance of the application
as it takes advantage of advances in the nndarlying

‘[J Home

| hardware and software infrastructure.

< Accounts & CDN

[] Database

™ Reporting

2 & caching

.__‘.l Virtual Network

Hosted Services, Storage

Please visit the Windows Azure AppFabric Team Blog for
notifications, news, and announcements.

Service Bus, Access Control

Billing | Roberto Brunetti | Sign out ~ @

Help and Resources
SDKs

This SDK provides tocls and samples for working with
AppFabric Services.

Windows Identity Foundation is a framework for
implementing claims-based identity in your applications.

Interoperability — Cross platform SDKs
These SDKs provide tools, samples and guidance for using
AppFabric Services with other platforms.

Documentation

Detailed information regarding the latest release of
AppFabric Services can be found in our Release Notes.

Getting started and reference materials for ACS can be
found here.

The MSDN Dev Center provides links to useful
documentaion, articles, and webcasts.

Community

The MSDN Forums ars an ideal place to ask questions and

Take me back to the old portsl | @ 2010 Microsoft Corporation Privacy Statement Terms of Uss | Help and Support |  Feedback q,

2. Click the New Namespace button. The Create A New Service Namespace dialog box,
shown in the following figure, appears.
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Enter a name of your choice in the Namespace text box and validate it. | chose azuresbs
for this example. The name you choose must be unique, so validate it with the system
to ensure that the name you select hasn't already been chosen by other users.

Choose the data center region that will host your service namespace. You cannot
define an affinity group of services as you can with Windows Azure Hosted Service or
Windows Azure storage account, so if you want to host the Service Bus as physically
near your other cloud applications as possible, choose a data center in the same region.

Choose the subscription you want to use for this service as you did for every service
you've created in this book.

Choose the Service Bus Connection Pack. You can choose 0 Connection if you prefer a
complete pay-as-you-go billing arrangement, or you can select a pack of connections
billed at a discounted but fixed rate. For now, leave the option set to its default value.

Click the Create Namespace button.

You can see your service in the list of service namespaces for your project. Clicking the ser-

vice namespace lets you see all the details for your new namespace, as shown in the follow-
ing figure.
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)| @ hupsrwindowsazur. O v @ B C X || @ Management Portal - Wind... |

EJ Windows Azure Platform Billing | Roberto Brunetti | Signout ~ &
U 0 g 6 2 @
»n 1 s
New Namespace Modify Namespace Delete Namespace  Refresh Access ol Regenerate
Se Access Key
Service Namespace | Manage
- < > -
4 |3 AppFabric Choose Columns .\ o| | ? Properties
. —_— curope (woru
1 Access Control Name Typa Status Created on Country/A_
=ETNR D 178688745 Subscription Active Status
{} estatesman Namespace Active 1/12/2010 3:47:41 PM UTC United Active
{} devieaprob: Namespace Active 11/13/201 United \Createdon
{} devleaprob Namespace Active 1Y/ : United... 1/3/2011 1:29:02 BM UTC
{} devleapden Namespace Active 11/13/2009 12:40:54 PM UTC  United...
{} AZURESES Namespace Active 1/3/2011 1:25:02 PM UTC Europe Smhen proniiD
bedecfo7cc03480c845d40497:
Project ID
01427bcileaed0d58e32d7 Lo
STS Endpoint
£ H
&g Home https://azuresbs.accesscontro
Hosted Services, Storage Management Endpoint
# Accounts & CDN https://azuresbs.accesscontro
|j Database Management STS Endpoint
https://azuresbs-mgmt.acoes:
1| Reporting
- ACS Version
Service Bus, Access Control ACSVL
; & Caching
Management Keys
.
»n Virtual Network <Hidden> |View
Take me back to the old portsl | @ 2010 Microsoft Corporation Privacy Statement Terms of Uss | Help and Support |  Feedback {;

The most important thing to notice here is the URI created on your behalf. The URI is based
on your globally unique name, and exposed using the HTTPS protocol. The infrastructure
created a new digital certificate to secure the conversation between an application and the
Service Bus. This is the address the application must use to register on the Service Bus, and
it s also the address where other applications can send messages.

Also note the Secure Token Service (STS) Endpoint—another namespace on the Access
Control Service address named accesscontrol.windows.net. As mentioned at the beginning of
this chapter, the Service Bus does not expose a security mechanism by itself; instead, it relies
on the claims-based infrastructure exposed and managed by the Access Control Service.
An application that wants to register on the Service Bus has to request permission from the
Access Control Service by providing a set of claims. The Access Control Service uses these
claims to validate the request and produce a token representing the permission level the
application has with the Service Bus. This token is sent to the requesting application, which,
in turn, can send the token to the Service Bus, which then verifies the claims (or permission)
the token represents. Because the Service Bus has a trusted relationship with the Access
Control Service, it trusts the permission token and lets the application either register to the
Service Bus or send or receive a message.
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Note A claim s an assert on of truth made by someone to whom the counterparty has some
k nd of trusted re at onsh p

Finally, note that the last part of the STS Endpoint URI reveals the protocol used to authenti-
cate the resource. Currently, it uses the Web Resource Access Protocol, version 0.9.

You use the Management STS Endpoint (also HTTPS) to configure permissions for this Service
Bus namespace. To authenticate these HTTPS, requests you have to use the management key
name and the current management key.

The Management Endpoint is the URI where an application can request registration to or
deregistration from the Service Bus Namespace.

By default, the infrastructure creates a default issuer name and a default issuer key (called
credentials) that correspond to a user. This set of credentials has complete control over the
Service Bus namespace; it can request that the Management Endpoint register an application
on the Internet Service Bus. In the following procedure, you use these credentials to access
and manipulate the infrastructure.

You completed all the necessary operations to configure the service. To summarize, you cre-
ate a new service namespace from the Windows Azure AppFabric Portal, choose a globally
unique name, and then use the provided credentials to register an application.

As mentioned at the beginning of this section, you can use HTTP and REST to interact with
the Service Bus infrastructure. These provide low-level control of the message flow and con-
tent. Alternatively, you can use the SDK to greatly simplify your code.

If you did not yet download and install the Windows Azure AppFabric SDK, you should do
that now.

Create a WCF Service Application

In this procedure, you create a new console application that acts as the service for the sample
application, using the Windows Azure AppFabric SDK that wraps WCF to simplify the service s
registration with the Service Bus and the creation of a listening channel.

1. Open Visual Studio and create a new console application using the default template.
Name the project Service and the solution AppFabricDemo, as shown in the follow-
ing figure. Use two different names, because you will create another project inside the
solution that represents a client for this service. Click the OK button.
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2.

-7
es [ NET Framework 4 = | Sart by: [ Defaute Search Installed Templat O |
Installed Templates .
“ Type: Visual C#
o Zh| windows Forms Application Visual C# ype: Visua
4 Visual C¥ = = A project far cresting a cammand-line
Windows - application
Jreb ,c'* WPF Application Wisual C#
Office
Cloud W Console Application Wisual C#
Reporting —
SharePaint ] Class Library Wisual C#
Silverlight B L
Silverlight for Windows Pheng T | WPF Browser Spplication Visual C#
Test
WCF cfl|  Empty Project Yisual C#
Warkflow
s Game Stucio 4.0 —ch| Windows Service Wisual Ci#
Other Languages 4
Other Project Types
Detabne @CH WP Custom Control Library  Visual C#
il C qg*’ WPF User Control Library Wisual C#
Narne: Service
Lecation: prve .
Solution: [Create new solution -
Solution name: AppFabricDemo Create directory for solution
|| &dd to source cantrol
oK Cancel

Create the WCF service interface, just as you would normally, to define the contract for
the service. Add a new C# interface item to the project and name it IHelloService.cs.
Open the file, delete all the file s default content, and type the following code.

using System.ServiceModeT;
namespace Service

{
[ServiceContract(Name = "HelloContract"”, Namespace =
"http://samples.devieap.com/ServiceBus/")]
pubTlic interface IHelloContract
{
[OperationContract]
string SimpleHello(string text);
}
}

As you can see, there is nothing special nor anything related to the Service Bus in this
code. You defined a ServiceContract named “HelloContract” in a custom namespace.
The contract indicates an operation called SimpleHello that receives a string and returns
a string.

Add a reference to the System.ServiceModel assembly.

Implement the service as usual, and don't worry about the Service Bus. Create a new
class item in the project and name it HelloService. Use the following code to build
the class:

www.it-ebooks.info


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

Chapter 7 Building an AppFabric Solution 171

using System;
using System.ServiceModel;

namespace Service

{
[ServiceBehavior(Name = "HelloService", Namespace =
"http://samples.devieap.com/ServiceBus/")]
pubTlic class HelloService : IHelloContract
{
public string SimpleHello(string text)
{
Console.WriteLine("{0} received", text);
Console.WriteLine();
return "I've received : " + text;
}
}
}

You created a traditional WCF service that implements a defined contract. The method
that corresponds to the SimpleHello operation simply traces the received text to the
console and replies with the same string, preceded by “I've received : .

Add a new application configuration file. Accept the default name of the Service proj-
ect to configure your service, and fill it with a system.serviceModel section that contains
a traditional netTcpBinding for the HelloService service, shown in the following code:

<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<system.serviceModel>

<bindings>
<!-- Application Binding -->
<netTcpBinding>
<binding name="default" />
</netTcpBinding>
</bindings>

<services>
<service name="Service.HelloService">
<endpoint name="RelayEndpoint"
contract="Service.IHelloContract"
binding="netTcpBinding"
bindingConfiguration="default"
address="" />
</service>
</services>
</system.serviceModel>
</configuration>
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The service tag contains the service name and an endpoint configured with the
netTcpBinding that contains nothing but the default binding, without any particular
configuration.

6. To expose the service from the simple console application, from the classic Program.cs
file, use the System.ServiceModel class to build the ServiceHost on the defined service
and open it. The following code uses the port 1234 using the net.tcp protocol, which
corresponds to the netTcpBinding binding defined in the application configuration file:

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.ServiceModel;

namespace Service

{
class Program
{
static void Main(string[] args)
{
Uri address = new Uri("net.tcp://localhost:1234");
Console.WriteLine("Address : " + address);
Console.WriteLine(Q);
ServiceHost host = new ServiceHost(typeof(HelloService), address);
host.Open();
Console.WriteLine("Press [Enter] to exit');
Console.ReadLine();
host.Close();
}
}
}

Note Ths s probaby the s mp est poss b e examp e to demonstrate how to mod fy the
serv ce that you bu t n the prev ous procedure for exposure on the c oud Serv ce Bus and
used by a remote ¢ ent When creat ng a rea -wor d WCF serv ce, you shou d cons der de-
fin ng the serv ce, the contract, and the host n d fferent projects, to decoup e the p eces
one from another

You can now run the project. You should obtain a result similar to the following figure.
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8| Respres
A dd : net.tep://localhost:1234/

[Press [Enter] to exit

E=8 e XD

m

So far, you haven t done anything special. You can build a client application that uses
nct.tcp.//localhost: 1234 and run it on the same machine to call the SimpleHello opera-

tion and receive a result.

173

Next, you expose this service on the Service Bus by creating a channel that relays every mes-

sage sent to the service s public address to the on-premises console service application.

Expose the Service to the Service Bus

In this procedure, you expose the traditional WCF service created in the preceding procedure
on the Service Bus Namespace that you created at the beginning of this chapter.

1. Add a reference to the Microsoft.ServiceBus assembly. To do this, right-click the Service
project and choose Add Reference. Click the Browse tab and navigate to the Windows

Azure AppFabric installation folder. You can find the assembly in the Program Files
\Windows Azure AppFabric SDK folder. Inside that folder is a directory representing

the installed version (currently 1.0) and a separate directory for .NET Framework 3.5
and 4.0. Choose the 4.0 version and locate the Microsoft.ServiceBus.dll assembly file.
You can see the complete default path in the following figure.

©O Add Reference

Lok i MET40

Name

|%| Microsoft.ServiceBus.dll

File name:

2 =]
MET | COM | Projects | Browse | Recent
- O Er

Date modified Type Size

27/10/2010 00:05 Application extens... 1.706 KB
(=1 RelayConfigurationlnstaller.exe 27/10/2010 00:05 Application 14 KB
[E1RelayConfigurationlnstaller32.exe 27/10/2010 00:05 Application 14 KB

C:\Program Files\Wwindows Azure AppFabric SDKAW1. Mhassemblies\NET4.0 -
Files of type: | Component Files (=~ b, olby".ocx:™ exe” manifest) -
ok || cancel |

www.it-ebooks.info


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

174

Windows Azure Step by Step

2. The Microsoft.ServiceBus assembly has a dependency on the System.ServiceModel.Web,
assembly—which is not in the .NET Framework 4.0 Client Profile. A new console appli-
cation created in Visual Studio 2010 defaults to the .NET Framework 4.0 Client Profile,
making the application incompatible with the Service Bus. You have to retarget your
application using the Service project’s properties dialog box, as you can see in the next
figure. Change the Target Framework to .NET Framework 4, and then click the Yes but-
ton to confirm the change.

Service > ox
Application
S S

Build
o — Assembly name: Default namespace:

Service] Service
Debug

Target framework: Output type:
Resources [:HET Framemark 4 | [cansale Application -
Services Startup ghject:

[(Not set) '] Assembly Information...
Settings
Reference Paths Resources

Specify how application resources will be managed:
Signing
@ Icon and manifest
ey A manifest determines specific settings for an application, To embed a custom manifest, first add it to
your project and then select it from the list below.
Publish
Tcon:

Code Analysis iDefaultIcon) ~ () @

Manifest:
Ernbed manifest with default settings -

*) Resource file:

3. In the Program class s Main method, you have to modify the service URI. You can com-
pose the Service Bus URI automatically using the Service Bus APls. Comment out the
first line and type the following boldface lines of code from this excerpt:

using System;

using System.Collections.Generic;
using System.Linqg;

using System.Text;

using System.ServiceModel;

using Microsoft.ServiceBus;

namespace Service

{

class Program
{
static void Main(string[] args)
{
//Uri address = new Uri("net.tcp://localhost:1234");
Uri address = ServiceBusEnvironment.CreateServiceUri("sb", "azuresbs",
"HelloService");

Console.WriteLine("Address : + address);
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Console.WriteLine();
ServiceHost host = new ServiceHost(typeof(HelloService), address);

host.0Open();

Console.WriteLine("Press [Enter] to exit");
Console.ReadLine();

host.Close();

}

The first parameter of the CreateServiceUri static method of the ServiceBusEnvironment
is the protocol that the service uses to interact with the Service Bus. The sb protocol
uses TCP on port 808 to send messages from the console application to the cloud
Service Bus service. The second parameter must match the name of your service
namespace. Type the name you chose in the first step of the Create New Service
Namespace wizard in the previous section.

The last parameter is the name of the service. The ServiceBusEnviroment appends this
parameter to the URI it constructs. The REST request that results from this method call
will be sb://azuresbs.servicebus.windows.net/HelloService.

The only other required change before you can use the Service Bus infrastructure is
to adapt the binding in the application configuration file. You need to change netTcp-
Binding to netTcpRelayBinding and provide (as you may remember from the previous
section) the credentials required to use your service namespace. Following is the new
application configuration file (the lines in boldface are the modified lines):

<?xml version="1.0"7>
<configuration>
<system.serviceModel>

<bindings>
<!-- Application Binding -->
<netTcpRelayBinding>
<binding name="default" />
</netTcpRelayBinding>
</bindings>

<services>
<service name="Service.HelloService">
<endpoint name="RelayEndpoint"
contract="Service.IHelloContract"
binding="netTcpRelayBinding"
bindingConfiguration="default"
behaviorConfiguration="sharedSecretClientCredentials
address=""/>

</service>
</services>
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<behaviors>
<endpointBehaviors>
<behavior name="sharedSecretClientCredentials'>
<transportClientEndpointBehavior credentialType="SharedSecret">
<clientCredentials>
<sharedSecret issuerName="owner"
issuerSecret="DZ9VqyGQkakohsbMuWoIzU=" />
</clientCredentials>
</transportClientEndpointBehavior>
</behavior>
</endpointBehaviors>
</behaviors>
</system.serviceModel>
<startup>
<supportedRuntime version="v4.0" sku=".NETFramework,Version=v4.0"/>
</startup>
</configuration>

First, note the new binding—the relayed version of the net.tcp classic binding. Second, note
that the modification is the new behaviorConfiguration that uses the issuerName and the
issuerSecret you received when you created the Service Namespace. Your issuerSecret is obvi-
ously different from the presented one.

You can press F5 to run the new service and, if you have used the correct issuerSecret, you
end up with something similar to the following figure.

=]/

Addres: sh://azureshs.servicebus.windows .net/HelloService/

m »

[Pre. [Enter] to exit

As you can see, your service is now publicly available on the Windows Azure AppFabric. It
uses a Service Bus URI on the sb TCP/IP protocol. The service used port 808 to communicate
with the Service Bus management service, and will use the relayed version of netTcpBinding
(netTcpRelayBinding) as the binding to exchange data with service consumers.

Before you learn about other available bindings and messaging patterns (in which you learn
how to use HTTP instead of TCP to communicate with the management infrastructure), you
build a service consumer.
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Create the Service Consumer

In this procedure, you create a service consumer that uses the same binding and address you
created in the previous two procedures to exchange data via the Service Bus with the simple
service.

1. Stop the debugger if you haven't done that yet.

2. Add a new project to the solution. Right-click the solution and choose Add New
Project.

3. Choose the Console Application template, and type Consumer as the project name.
You should see the following figure.

[ =
[.METFramework 4 = | Sart bys [ Default =] |28 (][ sesrch Instalted Tempist 2]
Installed Templates
5 #
_cll|  Windows Forms Application Visual C# Type: Wisual G
4 Visual C¥ = A project far cresting a cammand-line
Windows - application
reb _,c'* WPF Application Wisual C#
Office
Cloud W consale Application Visual Ci#
Reporting -
SharePoint ~c| Class Library Wisual C#
Silverlight
Silverlight for Windows Phare | [ gl WPF Browser Application Visual CHf
Test
WCF cht| Empty Project Wisual G
Workflow
KA Game Studio 4.0 _cll| Windows Service Visual C#
Other Languages [
Other Project Types
Detabne @CF WP Custom Control Library  Visual C#
Modeling Projects )
Test Projects «CH WPF User Control Library isual Ci#
_-ﬁcﬂ ‘Windows Forms Control Library  Wisual C#
Narme: Consumer
Location: CtermpAppFabricDern -
oK Cancel

4. Add a reference to the System.ServiceModel and Microsoft.ServiceBus assemblies,
just as you did in the Service project. Also, change the target configuration to .NET
Framework 4.

5. Add a new class file and name it HelloProxy. Type the following code to create the
client-side interface and the relative WCF channel, as you would for a non—-Service
Bus proxy:

using System.ServiceModel;
namespace Consumer
{
[ServiceContract(Name = "HelloContract", Namespace =
"http://samples.devieap.com/ServiceBus/™")]
pubTlic interface IHelloContract
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{
[OperationContract]
string SimpleHello(string text);
}
public interface IHelloChannel : IHelloContract, IClientChannel
{
}

3

6. Add a new application configuration file to the Consumer project and use the
system.ServiceModel configuration you worked with in the previous procedure,
making sure you use the Consumer contract defined in the previous step:

<?xml version="1.0"7>
<configuration>
<system.serviceModel>
<behaviors>
<endpointBehaviors>
<behavior name="sharedSecretClientCredentials">
<transportClientEndpointBehavior credentialType="SharedSecret">
<clientCredentials>
<sharedSecret issuerName="owner"
issuerSecret="DZ9VqyGQkaNbL98upEX3WD7wGrcZCwcIohsbMuwWoIzU="/>
</clientCredentials>
</transportClientEndpointBehavior>
</behavior>
</endpointBehaviors>
</behaviors>
<bindings>
<!-- Application Binding -->
<netTcpRelayBinding>
<binding name="default"/>
</netTcpRelayBinding>
</bindings>

<client>
<!-- Application Endpoint -->
<endpoint name="RelayEndpoint" contract="Consumer.IHelloContract"
binding="netTcpRelayBinding"
bindingConfiguration="default"
behaviorConfiguration="sharedSecretClientCredentials"
address="http://AddressToBeReplacedInCode/" />
</client>

</system.serviceModel>
<startup>
<supportedRuntime version="v4.0" sku=".NETFramework,Version=v4.0"/>
</startup>
</configuration>
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As you can see from the code in step 5, the configuration is almost identical to the pre-
vious one—in fact, this example uses the same issuerName and issuerSecret that the ser-
vice does. The binding has to be identical to talk with the service as in traditional WCF
configurations. As for the service, the code builds the address, as shown in the next step.

The code for the Main method in the Program class of the Consumer application is
straightforward (the inserted line in the default template is in boldface):

using System;

using System.Collections.Generic;
using System.Linqg;

using System.Text;

using Microsoft.ServiceBus;

using System.ServiceModel;

namespace Consumer

{

class Program
{
static void Main(string[] args)
{
Uri serviceUri = ServiceBusEnvironment.CreateServiceUrsi(
"sb", "azuresbs", "HelloService");

Console.WriteLine("I will send messages to {0}", serviceUri);
Console.WriteLine(Q);

ChannelFactory<IHelloChannel> channelFactory = new ChannelFactory
<IHel1loChannel>("RelayEndpoint", new EndpointAddress(serviceUri));

IHelloChannel channel = channelFactory.CreateChannel(Q);

channel.0Open(Q);

Console.WriteLine("Hello to be sent (or [Enter] to exit):'");

string input = Console.ReadLine();

while (!String.IsNul10rEmpty(input))

{
try
{
Console.WriteLine("Reply from the service : {0}",
channel.SimpleHello(input));
Console.WriteLine(Q);
}
catch (Exception e)
{
Console.WriteLine("Error: " + e.Message);
}
input = Console.ReadLine(Q);
H
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channel.Close();
channel .Dispose();
channelFactory.Close();

}

The first line of code builds up the Service Bus URI used in the second line. Then the code
creates a ChannelFactory instance using both the IHelloChannel interface that represents the
contract and the composited URI. Finally, it creates the Channel and opens it to send the text
read from the console.

There is nothing special in this procedure either except for the first line of code of the Main
method and the binding configuration in the application configuration file. In practice, to
use the Service Bus from an existing service, you need only to modify the URI construction
and the service configuration. Service registration and data exchange is completely transpar-
ent, thanks to the new bindings. Remember to use the service namespace you chose at the
beginning of this procedure.

Start the service by pressing F5 and wait for the console to show the “Press [Enter] to exit”
message (at that point, the service has been registered on the Service Bus and is ready to
receive messages). Then, right-click on the Consumer project and choose Debug | Start New
Instance to start one instance of the consumer.

If everything worked, you will receive a prompt for sending messages to the Service Bus URI
you configured, as shown in the following figure.

(= ][O/

I will send messages to sh://azureshs.servicebus.windouws.net/HelloService/

m »

Hello to be sent C(or [Enterl to exit):

Type some random text in the console and press Enter to send the message to the service,
which will reply according to the code you wrote. For instance, if you type Hello Azure Step
by Step Book !, press Enter, and then type Hello everyone and press Enter again, you end
up with the following output.
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et/HelloService/

s

: Hello Azure Step by Step Baok !

+ Solution Explorer ¥ 1 X
: I"ve received : Hello everyone

22 EE S
- Solution 'AppFabricDe
4 | Consumer
=4 Properties
3 References
3 App.config
#] HelloProxy.cs
1 ] Program.cs
"B 4 (& Service
. | Properties
. [ References
=3 App.config

Console.Writeline( Reply from the service : [”, channel.SimpleHello{input]); #] HelloService.cs
) . . - [l o ) 4] IHelloContract

indows.net/HelloService/ 2] Program.cs

b

m|
4

100 % re S ook ! received

110 sueryons weceived p—

n  Project

Service

The requests are being relayed from the consumer client application up into the cloud, and
then back down to the service application. They happen to be on my computer, but they
could really be anywhere on the Internet.

You have seen how to create a new Service Bus namespace and how to exchange data
between a consumer and a service using the relay feature of the Internet Service Bus pro-
vided by Windows Azure AppFabric. As with other Windows Azure Platform components,
you can use the portal to configure the component you want to use without configuring
anything else, and then you can start using it with the related APIs.

Remember that you can leverage the Service Bus infrastructure directly using REST and HTTP
without an SDK. For example, if you want to register a service on the Service Bus, you can
issue a POST to the management URI using the security token you have to request to the
Access Control Service. If you want to send a message to a remote service, you can make a
POST to the public URI of the service. If you use the SDK, these steps are performed by the
provided infrastructure.

Before you move to a new example, try to start another instance of the consumer and use it
to send messages to the same service. As you will discover, the Service Bus infrastructure can
be used by more than one client to talk with a single endpoint.
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Direct Connection

In the preceding section, you learned how to use the Service Bus to create a channel between
two applications that can be hosted in totally different networks using the relay capabilities of
the Windows Azure AppFabric Service Bus. You can connect an on-premises application with
remote clients without having to open firewall ports or reduce the security of your network.
For example, you can use this feature to connect remote notebooks with a service hosted

on premises. But sometimes notebook owners work on the same network that hosts the on-
premises service. In such cases, relaying messages through the Internet to talk to a service in
the same LAN is not efficient. Fortunately, the Service Bus and the SDK provide a completely
transparent algorithm that can make direct calls (provided that they are allowed) when appro-
priate, and still make remote calls when the consumer and service are on different LANSs.

It is so transparent that, with the exception of the measurable speed difference, you don t
really know which communication method the consumer and service are using. You config-
ure this type of connection in the following procedure.

Use Direct Connection

1. Open the application configuration file for the consumer and change the binding ele-
ment, adding the connectionMode attribute and the security element, as in the follow-
ing code:

<bindings>

<netTcpRelayBinding>
<binding name="default" connectionMode="Hybrid">
<security mode="None" />
</binding>
</netTcpRelayBinding>

</bindings>
2. Do the same for the service configuration file.

3. Run the sample by pressing F5 and then start a new Consumer instance. After some
time, depending on the speed of your LAN, a Windows Security Alert might appear
asking you if you want to allow direct communication. If you are using Windows 7, the
alert will be similar to the following figure. (Depending on your firewall settings, this
alert may not appear at all.)
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i Windows Security Alen =

@ Windows Firewall has blocked some features of this program

‘Windows Firewall has blocked some features of vshost32,exe on all public and private networks,

@ Marne: s
Publisher: Microsoft Corporation

Path: Ciitemplappfabricdemotconsumeribintdebug
‘consumer wshost, exe

Allow wshost32, exe ko communicate on these networks:

Private networks, such as my home or work netwark,

[] Public netwarks, such as those in airparts and coffee shops (not recommended
because these networks often have little or no security)

‘What are the risks of allowing a program through a firewall?

[ @ﬂllowaccess ] [ Cancel ]

You have to select, at minimum, your private network, and then click Allow Access to create
a direct connection between the consumer and the service. (Don t worry, you learn how to
remove that permission pretty soon.) If you do not allow that kind of connection, the sample
continues to work using the relayed connection. The term hybrid, in fact, means that a con-
nection is created using the relayed binding and then, if possible, the connection is elevated
to a direct connection. If something goes wrong with the direct connection, or if the client or
the service moves to another network, the connection falls back to relay.

If you want to expose, or discover, the type of connection being used, the Microsoft.ServiceBus
library provides an event that fires when the connection status changes. You can insert this
code immediately after opening the channel:

IHybridConnectionStatus hybridConnectionStatus =
channel.GetProperty<IHybridConnectionStatus>();

Console.WriteLine("Initial status : {0}",
hybridConnectionStatus.ConnectionState);

Console.WriteLine(Q);

if (hybridConnectionStatus != null)

{
hybridConnectionStatus.ConnectionStateChanged += (o, €) =>
{
Console.WriteLine("Status changed to: {0}.", e.ConnectionState);
};
}
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To test the speed, you can insert this code inside the while loop:

while (!String.IsNul10rEmpty(input))

{
try
{
Int32 start = Environment.TickCount;
String response = channel.SimpleHello(input);
Console.WriteLine("Response {0} - Time{l}", response,
Environment.TickCount - start);
}
catch (Exception e)
{
Console.WriteLine("Error: " + e.Message);
}
input = Console.ReadLine();
}

If you run the sample and send different messages before and after the connection status
changes, you observe that speed can vary significantly between a direct connection and a
relayed connection, as shown in the following figure.

(= ][O/

m »

I've received : Hello — Time 156
‘ve received : Hello — Time 8

‘ve received : Ciao — Time 15

‘ve received : Ciao — Time 16

I
I
I've received : Bonjour — Time
I
I

Response [’ve received : Bye Bye — Time

The first and second lines in the preceding figure show a relayed connection that is signifi-
cantly slower than the others. The first message takes the longest amount of time because of
DNS resolution. Note that the event is asynchronous, and was fired during the second opera-
tion call. This explains why the “status changed” line appears before the second call.

You can always remove the rule that the Windows Firewall creates when you select the Allow
Access button in the security alert using the Allowed Programs list in Control Panel.
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o
@’\J'lﬂ <« System and Security » Windows Firewall » Allowed Programs

Allow programs to communicate through Windows Firewall

To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing a program to communicate?

Allowed programs and features:

[ Secure World Wide Web Services (HTTPS)
CJSNMP Trap

W VMware Authd

[ VMware Authd

Bl vshost32.exe

[ vshost32.exe

[ Windows Collaboration Computer Name Registration Service
[ Windows Communication Foundation

[ Windows Firewall Remote Management

[ Windows Live Communications Platform

) Windows Live Communications Platform (S5DP)
[ Windows Live Communications Platform (UPnP)

~ [ 4 ][ Search Controt Panet -

Name Home/Work (Private)  Public *

&) Change settings

m] m]
O O
m]
m
0
O I
m] o [
[
m] o
.
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As you can see, the program vshost32.exe has permission to use Home/Work features—that

is, the private network. You can remove that rule by selecting each of that program s two

entries, and clicking the Remove button. If you have more entries, click the Details button to

see what program they point to.

Bindings

The Windows Azure AppFabric SDK exposes many other bindings you can use to exchange
data in direct or relayed connections. You can find detailed information about the different
bindings in the official documentation on MSDN.

The complete list of bindings for the current version, created by using Reflector, appears in

the following figure.

www.it-ebooks.info


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

186 Windows Azure Step by Step

[P oo e

Fie Vew Took  Help

g S N |
i BinderEeptionHandien -
=%
) Base Types (]
Bl (¥ Derived Types
% Miciosoft SeviceBus BasicHitpRelyBinding
E % Micmosoft SemiceBus NetOnewayRebyBinding
% Micosoft ServiceBus NetBuentRelyBinding
E %% Micmosoft SeviceBus NetTe pReyBindingBase
%% Micosoft SericeBus NetTc pRelyBinding

% Miciosoft SericeBus WebHitpReayBinding
E % Micmosoft SeviceBusWsHitpRelyBindingBase
E “ Microsoft SerizeBusiWsHtipRelyBinding
% Miciosoft ServiceBus WSAITHitpRetyBinding
E %% System Semikehodel Basi HitpBinding
%% system SeniceModel Bask HitpContedginding
% system SeviceModelC hannelsCustomEinding
8% sustem ServkeModel Dispate hier Sec urityValidation Behawior+Validation Bindir
E “% System SemkeModel MsmqEindingBase
%2 system SenicetodelM y
%% system SenviceModel NethMsmaBinding
% system SeviceModel NetMames PipeBinding
% system SeviceModel NetPeeiTe pBinding
E % system SemieModel NetTepBinding
% system SenviceModel NetTc pCont=dBinding
% system SenviceModel WSDua HitpBinding
E % system SemkeModel WsHttpBindingBase
E ¥ System SeniceModel wFedemtionHitpBinding

% system SenviceModel WS207 Federtion HttpBinding
E % system SeniceModel WSHttpBinding
% system SenviceModel WSZPHitpBinding
% system SeviceModel WSHttpContextBinding i

< T v

public abstract class Binding : IDefaultCommunication Timeouts -

Many of the Service Bus bindings are simply relayed versions of the related WCF bindings.
The netEventRelayBinding lets the infrastructure send the same message to many receivers.

In the near future, there will be many other bindings that allow round-robin scenarios, load
balanced receivers, message filtering, queuing mechanisms, and so forth. If you are inter-
ested in building Service Bus solutions, keep an eye on the documentation.

In the next exercise, you switch bindings to use the ws2007HttpBinding instead of the
netTcpRelayBinding.

Use a Different Binding

In this procedure, you use ws2007HttpBinding. This binding applies security to the transport
protocol, exchanging data from the same consumer with the same service you built in the
previous procedure.

1. Change the application configuration file for the service and the consumer so that their
<bindings> sections specify the new binding, as shown in the following code:

<bindings>
<!-- Application Binding -->
<ws2007HttpRelayBinding>
<binding name="default">
<security mode="Transport"/>
</binding>
</ws2007HttpRelayBinding>
</bindings>
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2. Change the endpoint configuration for both the consumer and the service that it points
to the new binding:

<endpoint name="RelayEndpoint" ...
binding="ws2007HttpRelayBinding"
. />

3. Change the parameter of the CreateServiceUri method in the Main method of the con-
sumer and the service to use https instead of sb:

Uri serviceUri = ServiceBusEnvironment.CreateServiceUri(
"https", "azuresbs", "HelloService");

Note The secur ty mode of the b nd ng states that any secur ty has to be done at the
transport eve, so fyou fo owed the procedure, make sure you use https and not http as
the first parameter

4. In the consumer Main method, remove the code to test the hybrid connection.
5. Run the sample using the same pattern you used in the previous procedure.

The result should be similar to the following image.

5| cATEMPAppFabricDemo) Consumen bin\ Debug)Consumer.exe =R =

I will send messages to https://azureshs.servicebus.windous.netsHelloService/

m] »

to be sent <or [Enter] to exit):
Response I’ve received : CGiac - Time 5475
Hello
Response I’ve received : Hello - Time 561

As you can seeg, the client uses an HTTPS endpoint to send messages, and the service is lis-
tening at the same address.

The following analyzer image shows the requests made by the two parties during this process.
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 HTTP Anaiyzer V6 (Tral Version) [E=B (SR =

Fle Acton View Grd Fiter Took Help

'3 S(anj .W 2 © saver ‘ic\emp Fmd|EVieW'? Fi\fer"TﬂD\s'Bume i-&

Process &
= NC & OffSet Timeline ! Duration(s) Method Result Receiver Type URL
= 00:00:00.000 Service.exe[2396] (Count=1. Sent=654, Received=599 . ElapsedTime=2.309 5}
| 1 +0.000 B ¢ 2005 POST 200 599 spplica.. hiips:#/azureshs-sb.accesscontrol windows net/WRAPYD.3/
= 00:00:35.132  Consumer.exe[7964] (Count=3, Sent=4.18 K. Received=1.98 K ElapsedTime=34.493 5)
2 +0.000 | ! 1.030s POST 200 spplica...
H ! 96 5 POST Il hitps:/{a; ViCE| tfHell ce/
74 + 33961 | ! 0532s POST 200 714 applica... https:{fazuresbs servicebus windows net/HelloService/
al I B

lleader Response Contant |Pnsl Data | Request Timing | < Currcnt Procaes | All Captured | [x
AR A & Actions ~ [ Export... Title Consumer.ex...
‘ Full Expand  Full Collapse ‘ 2 Copy ¢ Cear | 7 Find ‘ Performance
Name Type value Requests Elapsed .. 34493s
=45 siEnvelope | Round Trips 3
EH% SimpleHelo Method hittp: [ fsamples. devisap, comjServiceBus| - Bytes Received 198K
z B @ Parameters Element | Bytes Sent 418K
g M Element Ciso g Cormpression Saving -24 (-1.78% C...
= £ @ Result Element
@ SimpletelloR.esul Element Tvs raceived : Ciso DNE Loakups z
$ ‘ TCP Connects 2
] Tatal HTTPS Overh.. 285
2 Average HTTPS Ov... 96 (3)
Status code (dou...
% -
]
Paused Consumer exe [7964] s pOST

Look at the highlighted row. The underlying API uses the POST method over the HTTPS
protocol to send something to the azuresbs.servicebus.windows.net/HelloService URI. The
payload, shown in the bottom section of the preceding screen, shows the invoked operation,
SimpleHello, the text Ciao, and the result as SimpleHelloResult. The last POST is the call to the
“Hello” message.

The service makes the first POST request. It is also an HTTP POST, but it s directed to the
Access Control Service that is responsible for authenticating the service to listen for Service
Bus messages. The content of the response is a Web Resources Access Protocol (WRAP)
access token that you can view. It looks something like the following text:

wrap_access_token=net.windows.servicebus.action%3dListen%252cSend%252cManage%26Issuer%3dhttp
s%253a%252f%252f

azuresbs-sb.accesscontrol .windows.net

%252f%26Audience%3dhttp%253a%252f%252f

azuresbs.servicebus.windows.net%252f

HelloService%26ExpiresOn%3d1294076696%26HMACSHA256%3dz5 fHrxClp4L4ZHsShE5x69PbofrnHKBUf1lgnpV4f
7TPk%253d&wrap_access_token_expires_in=1200

The token contains three encrypted permissions for Listen, Send, and Manage (shown in
boldface in the code). I'm using, like you, the default Issuer that is the owner of the service
namespace, so | have all the permissions. The second line states that the token was issued by
azuresbs-sb.accesscontrol.windows.net, and the last part shows the intended audience, that is,
azuresbs.servicebus.windows.net for the HelloService. Like any other token, this one also con-
tains an expiration date and a Hash-based Message Authentication Code (HMAC) hash of the
password.
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The second post is similar to the first, but the consumer issues it. It contains the request for a
token to the Access Control Service. Here s the payload:

wrap_scope=http%3a%2f%2fazuresbs.servicebus.windows.net%2fHelloService%2f&wrap_assertion_
format=SWT&wrap_assertion=Issuer%3downer%26HMACSHA256%3dgqoxIUAM5XrfFO4gevEmNehTnM5wRck fU8VxX
Ej0f564%253dwrap_scope=http%3a%2f%2fazuresbs.servicebus.windows.net%2fHelloService%2f&wrap_
assertion_format=SWT&wrap_assertion=Issuer%3downer%26HMACSHA256%3dgqoxIUAM5XrfFO4gevEmNeh1nM
SwRckfUBVXEj0f564%253d

The request is not so difficult to understand; the consumer uses the Issuer owner and the
hashed password to request the permission for the URI http.//azuresbs.servicebus.windows.net
/HelloService.

Note The acronym SWT, shown n the preced ng code, stands for Simple Web Token

It is important to point out that modifying the binding changes the way the message is
transported from the consumer to the server, but it does not modify the protocol that

the two parties use to talk to the Service Bus management infrastructure. You can use
ws2007HttpRelayBinding to exchange data and use TCP on port 808 or 828 (if you use SSL
over TCP) to register the service to the Service Bus and establish the connection from a
consumer.

HTTP for Management URI

As | just pointed out, changing the binding does not change the way the service and the
consumer talk to the management infrastructure (also called the control channel). If the ser-
vice or the consumer has problems using the output port for TCP/IP, either can switch to a
complete HTTP-based connection.

To make the switch, you must modify the code of one of the presented examples slightly. You
need to inform the infrastructure to use an HTTP connection instead of the default one.

The change is simple and is shown in the following code:

ServiceBusEnvironment.SystemConnectivity.Mode =
ConnectivityMode.Http;

You have to set the SystemConnectivity before opening the channel. If you were to make this
modification to both the consumer and the service, your connection would be completely
based on HTTP.

That s a convenient change for teaching purposes, because using an HTTP-based connection
lets me show you the complete HTTP trace for an end-to-end test, using the same code you
used in the last procedure. The trace is shown in the following figure.
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The analyzer shows that the service issues a POST to the Access Control Service (the first
traced line) to request the simple web token that contains its permission for the service
namespace. It then issues a POST to create the channel for the HelloService service. The
response status code is 201 Created, stating that the Service Bus management APIs suc-
cessfully created the public endpoint. Next, the service issues another POST to a different
address. This address represents the front-end node of the Service Bus selected to be the
forwarder (the node that relays the message). As you can see in the bottom section of the
screen, this request remains open to allow any further communication from the forwarder to
the on-premises service. (Remember that this example uses the HTTP protocol and doesn t
expose the service itself on the Internet.)

Summary

In this chapter, you examined a simple application that sends messages from a consumer to
a service using the relay feature of the Windows Azure AppFabric Service Bus. The consumer
code can be used by any .NET Framework client running on premises or in the cloud—just
as the service code can. You saw how to configure both relayed and direct connections as
well as how to configure using HTTP rather than TCP to manage the service namespace. The
Windows Azure AppFabric Access Control Service manages the service access rules.
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Quick Reference

To Do this

Down oad the W ndows Azure AppFabr c SDK Go to http://www.azure.com

for a d fferent p atform

Bu d the Serv ce Bus URI Use the ServiceBusEnviroment c ass
Create a new Serv ce Bus namespace Use the W ndows Azure AppFabr c porta
See the defau t Issuer Name and Issuer Secret Use the W ndows Azure AppFabr c porta

for the management key

Use a d rect connect on Use the Hybrid connect on mode attr bute n
b nd ng e ement of the configurat on

A ow a d rect connect on Use the W ndows Frewa rue
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Chapter 8

WCF Data Services and OData

After completing this chapter, you will be able to
B Understand Open Data Protocol (OData).
B Expose an Entity Data Model to REST/HTTP protocols.
B Use REST queries against an exposed model.
B Execute CRUD operations from a remote client.
B Build a WCF Data Service client application.

Open Data Protocol (OData) is an emerging protocol for querying and updating data across
the web. It uses existing technologies such as HTTP, JSON (JavaScript Object Notation), and
Atom Publishing Protocol (AtomPub) to provide abstract access to a variety of services,
stores, applications, and data.

Microsoft supports OData in a growing list of products, including Microsoft SharePoint Server
2010, Microsoft SQL Server 2008 R2, Microsoft Visual Studio 2008 SP1 and Visual Studio 2010,
and Microsoft Excel 2010 (via PowerPivot for Excel). OData is exposed natively by Windows
Azure storage as well as Microsoft SQL Azure through Windows Communication Foundation
(WCF) Data Services (that is, ADO.NET Data Services). Microsoft also provides client libraries
for the Microsoft .NET Framework, Microsoft Silverlight, and Microsoft ASP.NET AJAX.

This chapter begins by reviewing the history of the Astoria project, which was the code name
for what is now WCF Data Services, and presents the technologies that followed it by using
procedures to help you understand the concepts.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on nc uded n th s book was accurate at the t me of wr t ng

The Astoria Project

Early in 2007, Microsoft presented a project with the code name Astoria. Astoria exposes
data services that enable applications to access and manipulate data over HTTP connections,
using URIs to identify pieces of information within these data services. The data values are
represented in XML or JavaScript Object Notation (JSON) when transferred from client to
server or from server to client.

193
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The theory was interesting, because a number of scenarios and solutions, such as the emerg-
ing Web 2.0 applications, needed a simple and effective way to exchange data from the
browser to the server. AJAX-based applications benefitted from Astoria because it helped
separate data from its presentation; you could ask the server for some piece of data directly
in JavaScript without requesting an entirely new page. JQuery and other emerging libraries
also benefitted from this approach.

This separation was even more important in technologies such as Adobe Flash and Silverlight
(which was at version 1.0 at that time), because their code is compiled before the browser
plug-in downloads it. When the compiled code reaches the client, the client can request data
from the server again using HTTP, XML, and/or JSON. Users can update various bits of infor-
mation before sending back just the modified values.

The Astoria project was released officially in the .NET Framework 3.5 SP1 in August 2008
together with Visual Studio 2008 SP1. The .NET Framework 3.5 SP1 exposes the server and
the client APIs, including an AJAX version for the major browsers, and Visual Studio 2008 SP1
provides sophisticated designers and data binding features.

In Visual Studio 2010 and the .NET Framework 4, this technology was renamed yet again—
to WCF Data Services. This chapter uses the .NET Framework 4 and Visual Studio 2010, but
almost every step is identical in Visual Studio 2008 SP1 and the .NET Framework 3.5.

WCF Data Services (ADO.NET Data Services)

There are two main goals of this changing-name technology. The first is to aid developers
in defining data services that expose simple methods to query and update a behind-the-
scenes data source in a standard way. The second is to provide libraries that can access
these services from a variety of clients, including Silverlight, XNA, AJAX, jQuery, or any .NET
Framework client.

If you have an existing Entity Data Model (EDM), you can build a WCF Data Service in about
two minutes. If you don't have an existing EDM, but want to expose every table or view in a
compatible database, it will take you about four minutes.

Data exchange between client and server is based on JSON, AtomPub, or XML. Data access
requires only simple HTTP methods such as a GET to retrieve an entity, a POST to insert

a new one, a MERGE to do an update operation, or a DELETE to remove an entire row of
information.

Server-side ADO.NET Data Services is based on classes that derive from WCF classes: it is

a specialized version of WCF, so renaming it in .NET Framework 4 was appropriate. These
classes serve as base classes for custom data services and expose every operation for every
entity defined in the EDM. The contracts for each operation are defined inside this class and
provide common operations on the data exposed by the EDM.
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In practice, all you need to do to get started with ADO.NET/WCF Data Services is to derive
a class and let the library do its work. Next, you can adjust the behavior by adding security
policy and query interceptors. You filter data based on user roles or remove an operation
from the contract. Setting up most of these operations is very easy.

Behind these standard services, you can use LINQ to SQL to expose a model for data stored
in SQL Server, or use the ADO.NET Entity Framework (both versions 3.5 and 4.0 are sup-
ported) to build a more complex model and to support other database servers.

In practice, the data service inspects the model and provides classic Create, Read, Update,
and Delete (CRUD) operations, including filtering or sorting, join operations between entities
defined in the model, and lazy or explicit loading via HTTP. Each query gets sent to the wire,
inspected by the service, and then analyzed by the provider, letting the provider send opti-
mized queries to the database for maximum performance and scalability. The service uses
the IQueryable interface to pass the expression tree to the LINQ to SQL and ADO.NET Entity
Framework providers. Because every query is based on the /Queryable interface, it is possible
to expose your custom data source to WCF Data Services.

Because every service is exposed via HTTP/REST using XML, AtomPub, or JSON, essentially
any client can access these services to query and update data. If you use any supported
Microsoft technology to build the client, you can add a service reference to the service and
let the WCF Data Services client library provide you with a data context so that you can query
data, modify that data locally, and send only the modified entities back to the service using
CUD (Create, Update, Delete) operations.

The next chapters examine application architectures that decouple your applications using
three or more layers. The rest of this chapter takes a step-by-step approach using a simple
example that ignores architectural considerations.

The Building Blocks

Create an ASP.NET Web Application

To begin, you need to create a simple ASP.NET Web Application that will serve as a container
to expose data services. You don't need to choose any special project template—define the
service wherever clients can reach it. An ASP.NET web application is perfect for achieving this
result.

1. From Visual Studio 2010, create a normal ASP.NET web application without Model-
view—controller (MVC) or Dynamic Data, and name the project and solution DevLeap.
WCFDataService. Select the Create Directory For Solution check box, which is shown
in the figure that follows. You can also create a Web Site project, because the resulting
project is a fully functional website.
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Note The ASPNET Web S te Project temp ate was ntroduced n M crosoft V sua
Stud 0 2005 as a s mp er mode than the V sua Stud o 2002/2003 ASP NET Web Project

Autocomp at on of code-beh nd fi es and other features were nterest ng, but deve opers
soon faced numerous prob ems, so M crosoft proposed an add- n for V sua Stud o 2005
to return to the cass c mode InV sua Stud o 2008 and V sua Stud o 2010, | prefer the

ASP NET Web App cat on approach

Installed Templates

4 Visual C#
Windouws
Web
Office
Cloud
Reparting
SharePoint
Silverlight

Test
WCF
Workflow

Other Languages
Other Project Types
Database

Modeling Prajects
Test Projects

Narne:
Location:

Solution narme:

Silverlight for Windows Phone Cﬁ/r

“New Project s B

[:MET Framewark 4 = | Sort by: [ Default

| Search Installed Temglat O |

HNA Garne Studio 4.0
&

ASP.NET Web Application Yisual C#t
ASPNET MWC 2 Web Application Wisual C#
ASP.NET Empty Web Application Visual C#
ASP.NET MVC 2 Empty Web App...Visual CH#
ASP.NET Dynarmic Data Entities... Wisual C#
ASP.NET Dynamic Data Ling to 5...Visual C#
ASPUNET AJAX Server Contral Wisual C#
ASPUNET AJAX Server Control Ext... Visual C#

A3P.MET Server Control Wisual C#

Type: Visual C#

A project for creating an application with a
i'eb user interface

Devleap MiCFDataService
cAtemp
Devleap MCFDataService

- Browse..,

Create directory for solution
|| &dd to source cantrol

If you're using the .NET Framework 3.5, you end up with an ADO.NET Data Service. If
you're using the .NET Framework 4, you end up with a WCF Data Service. Which one
you end up with is not important, because WCF Data Services is just a new name for

ADO.NET Data Services.

2. Check to make sure the element compilation in the Web.config file has a debug attri-
bute with the value of true. Because the ASP.NET runtime compiles the .aspx pages and
the .svc file, you want to compile them in debug mode during development so that you

can obtain useful information if something goes wrong.

Next, you need to create an EDM that provides the query operation for the different enti-
ties and models the relations between them. You can choose a LINQ to SQL model, an Entity
Framework 3.5 or 4.0 model, or any class that implements the /Queryable interface. If you
haven't used Entity Framework, don’t worry—you see how to use the basic functionality in

this section.

This example uses a simple database called EstatesManagement, which has just five tables
and the simple structure shown in the next figure. The first table is tabSalesmen and repre-
sents real estate salesmen. Every salesman has a number of assigned estates represented by
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the tabEstates table, so this table exposes an idSalesman field. Each estate has a particular
type; the tabEstateTypes table is a lookup table for this data. The other two tables are not
used in this example.

tabEstates
% idEstate
idSalesman
idEstateType
EstateDescription tabSalesmen
Estatesddress ¥ idsalesman
EstateEuroPrice SalesmanPassword
Estatelotes [P0 SalesmanDescription
EstateSold Salesmanlsadmin
Estatelmage
EstateMetadata
EstateGPSCoordinate
SysTimestarnp
o
tabEstateTypes

% idEstateType
EstateTypeDescription

rowguid

Create the Database

1. Create a new SQL Server Database called DevLeap.EstatesMagement.DB.SQL2005
using SQL Server Management Studio.

2. Use the Database.sql file from the Chapter 8 Demo zip file to create the database struc-
ture and fill it with some sample data. (Please refer to this book’s “Introduction,” which
contains the download link.)

You now have the database and the sample data you will look at in the pages that follow.

Create an Entity Data Model

1. To add an Entity Data Model to your project, right-click the project inside the solution
and select the Add New Item menu. Then select the ADO.NET Entity Framework tem-
plate. Remember to choose Data from the template types menu on the left side of the
wizard, which is shown in the following figure.
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_ — -
i s )
Installed Templates Sort by | Search Installed Templates 2|
4 Visual C# ;
= : #
Code Q:Sj Database Unit Test isual Ci# Type: Wisual ©
5 I A project item for creating an ADONET
ata Entity Data Model,
General G ADONETEntiyDataModel  Visual i
Wb —
Windews Forms r,%ljj DataSet Wisual C#
weF
Reparting tnl% LING t0 5QL Classes Visual C#
Silverlight
Warkflow J SQL Server Database Visual C#
XM, Game Studin 4.1 .
Online Iﬁ AL File Visual C#
,ﬂl XML Schema Visual C#
¥SLT File Visual C#
i
Hame: EstateshManagement.edrmz b
P
r——— - - —— o ——

2. Name the model EtatesManagement.edmx, and then click the Add button. The tem-
plate opens a new wizard that guides you through the process for creating the EDM.

3. You can elect to build a model from scratch or to generate the model from an existing
database, as shown in the following figure. Because you already have the database in
this case, choose the Generate From Database option, and then click Next.

Entity Data Model Wizard -7l

! :éj—) Choose Medel Contents

What should the model contain?

EIFEE  Empty model
from
database

Generates the model from a database. Classes are generated from the model when the project is compiled.
This wizard also lets you specify the database connection and database objects to include in the model.

e
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4. Choose a database connection. Because this is the first time you have used this
database, the first list box does not display a connection. You need to click the New
Connection button in the upper-right side of the wizard page to open a standard
Connection Properties dialog box. Fill in the information based on your configuration,
and then click the OK button to return to the Entity Data Model Wizard.

Figure 8-1 shows the wizard page. Notice the following selected options and check
boxes in the figure:

B Yes, Include The Sensitive Data In The Connection String This being selected
means that the connection string will include the password. You can avoid that by
electing the option No, Exclude Sensitive Data From The Connection String. | Will
Set It In My Application Code. Because the purpose of this chapter is to fully under-
stand every piece needed to expose a WCF Data Service, for now, use the default

option as shown in Figure 8-1. Note that if you are using a trusted connection, the
option button will be dimmed.

B Entity Connection String box In Figure 8-1, metadata values appear before
the classic connection string. Entities is identified as the default name. The Entity
Framework describes the model with three different languages, which are intro-
duced in the next section of this chapter.

B Save Entity Connection Settings In Web.Config As check box This is selected
and indicates the name of the connectionString element created by the wizard
to store the connection string. Leave it to the default proposed by the wizard,
because it will be easier to use the model if you do.

Entity Data Model Wiza [

ke _‘é;' Choose Your Data Connection

Which data connection should your application use to connect to the database?

[nella.DevLeap Estateshanagement.DB.SQLI00S dbo - [ Mew Connection..

This connection string appears to contain sensitive data tfor example, a passward) that s required to
connect to the database, Storing sensitive data in the cannection string can be 3 security risk, Do you want
to include this sensitive data in the connectian string?

(©) Mo, exclude sensitive data from the connection string. Ll set it in my application cade.
@ Yes, include the sensitive data in the connection string,
Entity connection string:

metadata=resi//*/Estateshianagement.csdljres://*/EstatesManagement.ssdl|
vesif/*/EstatesManagement.msl;provider=System.Data,SqIClient provider connection string="Data

Source={local)Initial Catalog=Devleap.Estatestanagement.DB.SQL2005;Persist Security Info=True;User
ID=sa;Passurnrd =i

Sawe entity connection settings in Web Config as:

I Entities I

FIGURE 8-1 Ent ty Data Mode connect on nformat on.
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5. Choose which objects to include in the model. For instance, you could add just two
tables and three views when your application doesn’t care about other information
stored in the database. As you can see in the next figure, you can also include stored
procedures. In this case, the stored procedure will become a method of the model that
you can call, just as you can call any other standard .NET Framework methods.

Expand the Tables node, and select tabEstates, tabEstateTypes, and tabSalesmen, and
then select the Pluralize Or Singularize Generated Object Names check box to let the
designer adapt the collection of entity names to their plural forms. The option Include
Foreign Key Columns In The Model is self-explanatory, and it is one of the new features
(as well as the pluralizing) of Entity Framework 4.0.

oy o e =
| ilj—) Choose Your Database Objects
Wihich database ohjects do you want to indude in your model?
(V175 Tables

[CIE3 sysdiagrams (dbo)
[C]3 tablgenda (dbo)
[C]E3 tabBinaryResources (dbo)
)T tabContentTypes (dbo)
[C]3 tabCustamers (dbo)
(V7] tabEstates (dho)
[V]T tabEstateTypes (dbo)
[Z]3 tabSalesmen (dbo)
[C]E3 tabSalesmen_Tombstone (dbo)
[C) Wiews
[T) % Stored Procedures

Plurslize or singulatize generated object names
Include fareign key columns in the model

I Model Namespace: i\

Dewleap.Estateshianagement.DB.5QL2005Made!

|
|
|
: e

The model namespace includes the defined entity, and you can change it at any time
from the designer that appears after you click the Finish button.

The wizard adds some new references to the project required by the Entity Framework APIs;
a new connection string in the Web.Config file, identical to the one you saw in the second
wizard step; and a new file called EstatesManagement.edmx that represents the Entity Data
Model.
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The wizard also opens the designer for the new EDM included in the project, showing you
the three entities inferred from the chosen database table. Each entity contains the exact set
of fields as the underlying table and has the same relationship with other entities that the
tables do in the database schema.

Each relation is represented by a navigation property that, by default, assumes the same
name as the entity referenced. In some cases, the navigation property name is plural, mean-
ing that the property represents the N-side of a 1:N relation. In this example, the tabSales-
man has a navigation property called tabEstates that refers to all the estates assigned to that
salesman. On the other hand, the tabEstate entity has a tabSalesman property, which refers
to the salesman assigned to each estate.

Rename the Entity and Entity Set

1. Rename every entity, deleting the tab prefixes. You can do this in the properties win-
dow (press F4 in the designer with an entity selected) or directly from the design sur-
face in the header of the entity. Entity Framework manages the mapping between the
entity and the corresponding table.

2. Verify that the Entity Set Name is renamed, too. If it is not, rename it. The entity name
represents a single entity, and the Entity Set Name represents the collection of entities.

3. Rename every navigation property as well, as shown in the next figure.

Note Ths sony a bref ntroduct on to Ent ty Framework 4 0 A comp ete ana ys s of the
methodo ogy or of best pract ces for us ng Object Ro e Mode ng (ORM) s beyond the
scope of th s book

Estateshdanagement.edim: < R HTTT

:?_"f idEstateType
o EstateTypeDesa..,
i roveguid

= Mavigation Properties

%, Estates

7' EstateEuroPrice

Ll 8 Estatenotes L

5 EstateSold

_‘f' EstateImage

7 EstateMetadata
o Estate GPSCoord..,
7 SysTimestamp
Mavigation Properties

| EstateType
Sal

1

= Properties i i
24 idEstate (2 Salesman (3
) . “idSalesman
[#: EstateType £ 5 idEstateType = Propetties
5 EstateDescription P4 idsalesman
= Properties 7 Estatesddress 5 SalesmanPasan,.,

“ SalesmanDesdi...
7 SalesmanIsAdmin
7 LastEditDate
_“'PCreationDate

= Mavigation Properties
=] Estates

www.it-ebooks.info



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

202

Windows Azure Step by Step

The renaming operation introduces an important concept: Entity Framework, or more pre-
cisely the Entity Framework Designer, uses different languages to describe the entity model,
the underlying database, and the mapping between the two. The EDMX file is composed of
three different sections that are also indicated in the connection string inserted automatically
in the Web.config file, as you can see in Listing 8-1.

LISTING 8-1 Connect on str ng.

metadata=

res://*/EstatesManagement.csdl |

res://*/EstatesManagement.ssdl |

res://*/EstatesManagement.msT1;

provider=System.Data.Sq1Client;provider

connection string="Data Source=(local);Initial
Catalog=DevLeap.EstatesManagement.DB.SQL2005;Persist Security
Info=True;User ID=sa;Password=###iiwxdst

These three languages are described in the following list:

B Conceptual Schema Definition Language (CSDL) This represents the entity defini-

tions as you want to use them in code. Each element inside an entity is a property
exposed by the class that represents the entity. This means that the designer pro-
duces a class named Estates which includes, for instance, a public property named
EstatesDescription. You can modify the property name using the designer.

Storage Schema Definition Language (SSDL) This represents the database object
definition. Because you used an existing database, the schema contains the name of
the included tables and the definition of every table field. These definitions are partially
visible in the designer.

Mapping Schema Language (MSL) With this language, the framework is able to map
an entity with the corresponding table, and each property with the corresponding field.
The MSL is also used to convert the .NET Framework type to the database type and vice
versa. It is important to note that | used SQL Server 2008, but Entity Framework is not
limited to Microsoft databases.

Before exposing the model with a WCF Data Service, you can use the model from the
Microsoft Visual C# code to query the entity and its relationships without having to
remember field and table names. Entity Framework handles this tough job for you. You
can express a query using LINQ to Entities, Entity SQL, or a mix of both.

Create a Simple Page to Show the Result

1. Place a GridView control named salesmenGrid in the Default.aspx page, as illustrated in

Listing 8-2.
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LISTING 8-2 Defau t.aspx.

<%@ Page Title="Home Page" Language="C#" MasterPageFile="~/Site.master"
AutoEventWireup="true"
CodeBehind="Default.aspx.cs" Inherits="DevLeap.WCFDataService. Default" %>

<asp:Content ID="HeaderContent" runat="server" ContentPlaceHolderID="HeadContent">
</asp:Content>
<asp:Content ID="BodyContent" runat="server" ContentPlaceHolderID="MainContent">
<h2>
Welcome to ASP.NET!
</h2>
<p>
<asp:GridView ID="salemenGrid" runat="server" AutoGenerateColumns="true"
/>
</p>
</asp:Content>

2. In the code-behind file, in the Page Load event, create a new data context, represented
by the Entity class, and express a LINQ query on the Estates entity set.

3. Bind the result of the ToList method of the query object to the GridView control, and
call the DataBind method on it, as illustrated in Listing 8-3.

LISTING 8-3 Defau t.aspx code beh nd fi e.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

namespace DevlLeap.WCFDataService

{
public partial class _Default : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{
Entities context = new Entities();
var query = from estate in context.Estates
where estate.EstateSold == true
select estate;
salemenGrid.DataSource = query.ToList(Q);
salemenGrid.DataBind();
}
}
}
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Note that the code in Listing 8-3 does not catch any exception. It is fundamental to put the
code in a try/catch block before releasing the code in a production environment. The con-
nection string is read automatically by the constructor of the ObjectContext class, from which
the Entities model is derived.

After inserting some sample data with the tool of your choice (or manually, if you prefer),
test the code by pressing F5. The result is straightforward and should look similar, apart from
entity data, to the page shown in the next figure. | used Visual Studio 2010 Ultimate to popu-
late sample data in the database.

€ Home Page - Windows Intemet

G@v‘Ehttpl/ﬂﬂ(a\hﬂs':4nﬁ4fﬂefault‘aspx MEIES Bing P -
7 Favorites | @ Home Page [ Kiow B -0 = v Pagev Safetyw Toskv @
My ASP.NET APPLICATION (ot ﬂ
Home About
WELCOME TO ASP.NET!
idEstate idSalesman idEstateType Egtat
3 ARAMMAMAAAAAMAAAAA  MEELQCCOMVEIROBbdKUIESUDEMIupxOITeOEF b7 Svidas)
18 i1aéwk apsézRiwuaORisXCoEAllek EsmEpdsu0gEO=C [FilR
2 B ARAAMRAMAASAAARANA  Rf63Um27DTwiOAE4viifiAUG70GEQ6IcYpHMpadCIU
26 B ASAAARAMAASAAMRANA  ()ic1BIVTTBUIYAT 1 5A83gInA0ys Andéusxd
30 B Umd
38 B. eR0@hj0rioveud13dp3iNDaUK G UevPinds0Ziwip il
42 C 27GwiAXdgARHE2FYPe26VEUe000RONZXQZXEPvel el
54 ABAMMAAAAASAAMANAN  HICOSYXEwAMWAMDCNwUAU O 32IH7AnacpZE dojiel
58 AABAMAAAMAAAAANAMN  fCQIL&s2IE
66 2fEkaluGAOEEESD A aVEUL CRIaNi QD652 EEie CAH S S RGRE
70 210azBEREGxvadgHyipQ
4 B ARAAASPPARASAASRAA  TIYOUW
22 B GLETECudwV QG IRV FONBBEERIS0X 636 UeUipEe U anDRig
26 B E@E&iilreXnCSURLrAEpEB DIBELUAZSEA dnAjgrd Ara CAL]
98 C AQipitetrzsaxUADKOUQScpaiXURO2(5zDAHOADINr {SEE
102 ABAAMRAMAASAAARANN  TACOSITYIdQCONE000BHIEIZO4ZhAEVD 055 Thfp)3X
106 ASAAARAMAASAANRANA  UUcUSETKed TOLAVASBTAid A 4AI0L nySvhAdDi2F AHXGE 7ARY)
114 UEpThbEOGOllyliGtlax0igéek o6 dAEEK GpEWmFElyNYdiag
130 R IGralAi2Sge dgiAAF ARSEIMEENDhANEAOANT 20U TAO[REY
133 B ue0qcMgXswreeGGbozZIoIR
. 1sn N\nr\r\A::IAAAMr\r\r\AnM\AMr\r\r\m\AAAMAAAA.\AAM\MAAAMAA ABAAAAAAAAAAAANAAS ATV AL T A 2 T ARTIAIA AR KR RS 70 & el T
Done € Local intranet | Protected Mode: Off v 0% v

The layout and the fonts are far from perfect, but the example is very useful because it shows
you how the foreign keys are used in the Entity Framework. The support for the foreign key is
one of the new features of the Entity Framework 4.0.

You can try a different query to leverage the foreign key and navigation properties. Listing
8-4 shows a modified version of the previous query. This query extracts the value of the for-
eign key idEstateType of every estate that is already sold and has a salesman in the adminis-
trative role.
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LISTING 8-4 Defau t.aspx code beh nd fie w th L nq to Ent t es query.

using
using
using
using
using
using

System
System
System
System
System
System

.Collections.Generic;

.Ling;
.Web;
.Web.UI;

.Web.UI.WebControls;

namespace DevlLeap.WCFDataService

{

public partial class _Default : System.Web.UI.Page

{

protected void Page_Load(object sender, EventArgs e)

{

Entities context = new Entities();

var query =

salemenGrid.
salemenGrid.

from estate in context.Estates
where estate.EstateSold == true

&& estate.Salesman.SalesmanIsAdmin == true
orderby estate.EstateType.EstateTypeDescription
select estate.idEstateType;

DataSource = query.ToList();
DataBind();

205

Entity Framework makes the best effort to optimize the query by leveraging the underlining
data store engine. From a LINQ to Entities statement, the query is transformed in text using
the data source dialect (T-SQL, in the case of a SQL Server) and it is arranged by the Entity

Framework engine before it is passed to the database.

Data Service

The underlying infrastructure is ready to be exposed by the service. If you are not familiar

with Entity Framework or other ORMs, you might be amazed by what you did in the previous
section. That was just the beginning! The most fun part is about to start.

Create a WCF Data Service

1. Use the Add New Item wizard to add a WCF Data Service. The template is in the web

section of the screen and is shown as highlighted in the next figure. Assign the WCF Data

Service a meaningful name in the Name text box such as EstatesManagement.svc,

because this name is included in the path that the client has to use to reach the service.
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Add New ltem - DevLeapWCFDataService o & ® — e
Installed Templates Sort by: Search Installed Templates 2|l
4 Visual o )

[ Type: Visual C#
Code Authentication Dorsin Service  Yisusl G ype: Hiua
g A class b provide sn WEF Dats Service,
Data
General 0 ] erowserfile Visual C#t
Web
Windows Forms Domain Service Class Wisual C#
L@
WPF
Reparting -ﬁﬁr Dynammic Data Field Wisual C#
Silverlight [ing
Workflow ﬁ Generic Handler Visual C#
M Garme Studic 40 =
AL site Map Visual C#
3} Skin File Wisual Ci
I g WICF Data Service Wisual C#
oA 3 WEF Senvice isialC# | _
L ek Canfiguration Fils Wisual Ci
@ ‘Web Service Wisual C# |
Hame: Estateshfanagement.suc
Add Cancel

Open the generated code-behind file and give a value to the generic type of DataService
class from which your new EstatesManagement service derives. As you can see from the
comment in Listing 8-4, the class needs your data source class, meaning the name of
the class that represents your Entity Data Model. If you didn't change the default name
shown in Figure 8-1, your class name should be Entities.

Now your service is ready, although by default, it does not expose anything yet for
security reasons. You have to explicitly give granular permission to every entity.

Modify the first uncommented line of the InitilizeService static method to open your
service to the incoming request. For now, use an asterisk (*) as the first parameter of
the SetEntitySetAccessRule method and modify the value of the EntitySetRights enu-
meration. The resulting code is shown in Listing 8-5.

LISTING 8-5 Data Serv ce code beh nd fi e.

using System;

using System.Collections.Generic;
using System.Data.Services;

using System.Data.Services.Common;
using System.Ling;

using System.ServiceModel.Web;
using System.Web;

namespace DevlLeap.WCFDataService
{
public class EstatesManagement : DataService<Entities>

{

// This method 1is called only once to initialize service-wide policies.
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public static void InitializeService(DataServiceConfiguration config)
{
// TODO: set rules to indicate which entity sets and service
operations are visible, updatable, etc.
// Examples:
config.SetEntitySetAccessRule("*", EntitySetRights.A11);

config.SetServiceOperationAccessRule( ,
ServiceOperationRights.Al1);

config.DataServiceBehavior.MaxProtocolVersion =
DataServiceProtocolVersion.V2;

| introduce the SetServiceOperationAccessRule in the sections that follow. For now, leave it
commented and forget about it.

To test your work, open the new service in a browser of your choice by selecting View In
Browser from the shortcut menu that appears on the .svc file; or compile the solution, open
a browser, and request EstatesManagement.svc.

The result of opening your browser should be similar to the response screen shown in Figure
8-2. If you don't see any XML but instead some beautiful representation similar to a feed, you
have to configure your browser to show the real XML response. In Windows Internet Explorer,
you can change this setting. From the Tools menu, open the Internet Options dialog box and
select the Content tab. In the Feeds And Web Slices section of this tab, you can find a button
named Settings. Click the Settings button and clear the Turn On Feed Reading View check
box. You may have to restart your browser. The menu or tab position of this configuration
changes from browser to browser, as well as changes depending on the version of a particular
browser.

The service, during the browser call, inspects the model and requests the conceptual schema,
showing the result in an AtomPub feed. From this feed, you can understand what collections

(Entity Set) of entities are exposed by the service and can refine the request by selecting just

what is wanted.

Each entity collection has an atom:tile XML element that represents the name of the entity
as well as an href attribute of the collection element, which provides the path to inspect the
entity set and query it.
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= S
O O e e Y P P | 2]

¢ Favarites | @ http/incalhact: 4RR4/F stateshanagement.surf [ v [ @ v Pagev Safetyv Toolsv v

=7uml version="1.0" encoding="utf-8" standalone="yes" 7
- <service xml base—"http:/ /localhost:4684/EstatesManag at.sve/" xmins: atom—"http:/ /veveve.w3.0rg/ 2005/ Atom®
#mins: app="http:f /www.w3.0rg/ 200/ fapp” xmins="http:/ fwww.w3.org/ 200/ fapp™>
- <workspaces
watam: titlexDefault=/stom: titles
- ~collection href="Cstates"s
<atom: title>kstates</atom: titlex
</collection>
- =collection href="EstateTypes'=
<atom; title=EstateTypess/atom: title

</collection>
- <collection href="Salesmen":>
=atom: title=Salesmen-</atom: titlas
wfeollsction:
«/workspace>
</servicex

Done €& Local intranet | Protected Mode: OFf v RWE% v

FIGURE 8-2 AtomPub resu t returned by a WCF Data Serv ce ca .

Try to change the URL of your request to include a specific request for the entity set named
Salesmen. You have to use something like the following:

http://Tocalhost:port/EstatesManagement.svc/Salesmen

The response shown in Figure 8-3 is created automatically from the service you wrote. As you
can see, the feed XML element tells you that the infrastructure is using the standard way to
provide a feed to a requesting client. The xmins refers to http://www.w3.0rg/2005/Atom and
confirms that you are using an OData-compatible protocol to represent the information. The
d and m namespaces inform the requesting client that you are talking to a data service with a
specification created by Microsoft for the ADO schema in August 2007.

The AtomPub feed contains a title element representing the name of the entity set, an id ele-
ment that refers to the path of the service, and an updated element containing the process-
ing date. After the feed definition, for each entity included in the entity set of the underlying
model, the data service composed an entry element containing several bits of information.

The WCF Data Service queried the underlying ADO.NET Entity Framework model that, in
turn, translated the salesmen request into a T-SQL statement and executed it against the
underlying database.

www.it-ebooks.info


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

Chapter 8 WCF Data Services and OData 209

The resulting query in the SQL Server Profiler is a common SELECT statement, which is shown
in Listing 8-6.

& hitpi/ioc Windows Internet Expl (ool 57
v (&) hupintocalhost 4584/ EstateshiansgementaverSalesmen | &[4] x|o g |
¢ Favorites | @@ httpe/fincalhosh 4684/ Fstateshanagement. wr/Sa... - - [ g v Pagev Safetyv Tooks~ @+
«?xml version="1.0" encoding="utf-2" standalone="yes" 7> =l

- «feed xml:base-"http:/ /localhost 4684 /EstatesManagement.svc/"
#mins: d="http:/ fschemas.microsoft.com/ado/2UU /U8 /dataservices"
=mins: m="http:f /schemas.microsoft.com/ado/2007/08/ dataservices /metadata" zmins="http://www.w3.0rg/2005/Atom">
ctitle type="text">Ralrsmeanc ftitles
<id>http://localhost:1681/Estat g
<updated>2010-07-21T10:11:137</updated>
«link rel="self" title="Salesmen" href="Salesmen" />
- cantrys
<id>http://localhost:4604/Cstat \ent.sve/Sal V(A" )<fid>
title type="text" />
<updated>2010-07-21T10:11:13Z</updated>
- cauthors
cnamme /v
<fauthor>
«link rel="edit" title="Salesman" href="Salesmen('A")" />
«link rel="http:/ fschemas . microsoft.com/ade /2007 /08 /dataservices /related /Estates"
type="application/atom | xmltype=feed" title="Cstates" href="Salesmen('A")/Cstates" />
«<category term="DevlLeap.Estate 1ent.0B.SQL man”

went.svc/gal V<fids

scheme="http://schemas.microsoft.com/ado /2007 /08 /dataservices/scheme" />
- =content type="application/xml*>
<m:propertioss
<uiilSslesman A</l ilSaslkesman s
«d:SalesmanPassword>aaaa</d: SalesmanPassword>
«d:SalesmanNasrriptinn>Raohertn Rrunettic/d: SalssmanDescriptinns
«d:Salcsmanlsadmin m: type="Edm.Boolcan">falsc</d: Salcsmanlsadmine
<d:LastEditDate m: type="Edm.DateTime">2010-035- 18T08:46:01.78</d: LastEditDates
<d:CreationDate m:type="Edm.DateTime">2010-04-15T14:26:32.83</d: CreationDate>
</ propartiess
</contents
< /RNty
- <entry>
<irf>http:/ /Inralhnst :4AR4 /FstatesManagemeant sve/Salpsmen('AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ) /i
<title type="tent" />
“updated>2010-07-21T10:11:13Z</updated:
- <authors
snama s
“ m ] »

Done €& Local intranet | Protected Mode: OFf v RWE% v

FIGURE 8-3 Resu t from query ng the Salesmen ent ty set.

LISTING 8-6 T SQL statement for the sa esmen ent ty set request.

SELECT

[Extentl].[idSalesman] AS [idSalesman],
[Extentl].[SalesmanPassword] AS [SalesmanPassword],
[Extentl].[SalesmanDescription] AS [SalesmanDescription],
[Extentl].[SalesmanIsAdmin] AS [SalesmanIsAdmin],
[Extentl].[LastEditDate] AS [LastEditDate],
[Extentl].[CreationDate] AS [CreationDate]

FROM [dbo].[tabSalesmen] AS [Extentl]

Each entry has some standard information coming from the AtomPub standard such as the
title type, the author of the feed, and a core part represented by the m:properties element
that shows every single property of the entity defined by EDM. By default, every entity prop-
erty is exposed and can be used by the client.
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An important piece of information is contained in the id element, because this element
tells you how to reach the single entity from a URL. Try the URL http://localhost:yourport/
EstatesManagement.svc/Salesmen(‘A’) to request the single entity with key A or whatever
key you have in your database.

If you try the link identified in the id element, the response should be similar to the figure
shown in Figure 8-4. In this case, you executed a query to the service asking for a particular
entity referenced by the key. The service queried the EDM that in turn executed the T-SQL
statement shown in Listing 8-7.

Entity Data Model Wizard 7 ==

| ;t) Choose Model Contents.
What should the model contain?

I Empty model
from
database

Generates the model from a database. Classes are generated from the model when the project is compiled.
This wizard also lets you specify the database connection and database objects to include in the model.

=

FIGURE 8-4 Request for a s ng e salesman ent ty.

LISTING 8-7 T SQL statement for a s ng e salesman request.

SELECT

[Extentl].[idSalesman] AS [idSalesman],
[Extentl].[SalesmanPassword] AS [SalesmanPassword],
[Extentl].[SalesmanDescription] AS [SalesmanDescription],
[Extentl].[SalesmanIsAdmin] AS [SalesmanIsAdmin],
[Extentl].[LastEditDate] AS [LastEditDate],
[Extentl].[CreationDate] AS [CreationDate]

FROM [dbo].[tabSalesmen] AS [Extentl]

WHERE N'A' = [Extentl].[idSalesman]

Remember that you are requesting entities defined in the EDM, not from the underlying table.
Every request uses an entity and an entity set name, and every response contains data that is
serialized in entries. The translation to a T-SQL statement is not performed by the service, but
rather from the Entity Framework engine.
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Query and Relationship

The last two elements of an entry element that | haven't explained yet are link elements. You
use the first in the next section dedicated to the CUD operation; and you use the second to
reference the navigation properties of your entity. As you might remember from Figure 8-4,
because the salesman entity has a single navigation property, the corresponding entry shows
you that you can compose a URL to ask for the Estates of the Salesman.

The URL to compose is http.//localhost:port/EstatesManagement.svc/Salesmen(’A’)/Estates,
and the response will be a new feed with the title Estates, an id representing the URL you
asked for, and an entry for every estate of the salesman with the key equal to A. Figure 8-5
shows the result.

& http:/s 'A’)fEstates - Windows Intemet Explorer EE

7 1
@Uv |p_ httpi//localhost4564/E statestanagement. suc/Salesmen(a ) /Estates -‘ ] |4,‘ x| [ sing o -|

By — »
5.7 Favorites & htp:Ancalhnst AR state sMananerment. e /Sa... @ ~ Bl ~ [ = v Pagev Safety> Toolsv @-v

<?uml varsion—"1.0" ancoding—"utf-8" standalone—"yas" 7= F
- <feed xml:base="http:/ /localhost:4684/EstatesManagement.svc/"
zmins: d="http://schemas.microsoft.com/ado/2007/08/dataservices"
xmins: m="http:/ /schemas.microsoft.com/ado/2007/08/dataservices/metadata” xmins="http://www.w3.0rg/20057/Atom">
=title type="text"-Estates</title>
<id>http:/ /localhost:4604/CstatesManagement.svc/Salesmen('A') /Cstates</idx
<updated>2010-07-21T11:18:187 </updated>
<link rel="self" titl=="Estates" href="Estates" />
— zentrys>
<id>http:/ /localhost :4684/EstatesManagement .svc/Estates{737)</id>
<title type="text" />
<updated>2010-07-21T11:18:187</updated:
- «authors
<name />
<fauthor> L
<link rel="edit" title="Estate" href="Estates{737)" />
<link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related /EstateType"
type-"application/atem +xml;type=entry" title-"EstateType" href-"Estates(737)/EstateType" />
<link rel="http:/ /schemas.microsoft.com/ado/2007/08/dataservices/related/Salesman"
type="application/atom + xml;type=entry" title="Salesman" href="Estates(737)/Salesman" />
<category term="DevLeap.EstatesManagement.DB.SQL2005Model . Estate"
scheme="http://schemas.microsoft.com/ado/2007/08/dataservices/scheme"” />
— <iuntent Lype="applicativn/xml” >
- <m:properties>
<d:idEstate m:type="Edm.Int32">737</d: idEstates
<d:idSalesman=A</didSalesman>
<diidEstateType>AAAAAAAAAAAAAAAAA</d:idEstateType>
«<d:EstateDescription=Paolo Pialorsi Home</d:EstateDescription=
<d:Estatesddress=Europe ways</d:Estateaddresss
«d:EstateEurolrice m: type="Edm.Decimal">200000.0000</d: EstatcEuralrice
<d:EstateMotes />
<d:EstateSold m: type="Edm.Boolean">false</d: EstateSold:>
<d:Estatelmage m: type="Edm.Binary" m:null="true" />
<d:EstateMetadata m:null="true" />
<d:EstateGPSCoordinate m:null="true" />
<d:SysTimestamp m:type="Edm.Binary">AAAAAAABSTk=</d: SysTimestamp:>
</m:prapartiass
</content>
<fentrys> -

m

FIGURE 8-5 Query for the estates ent ty set for a s ng e sa esman.

In Listing 8-8, you can see how the Entity Framework engine has translated your request into
an optimized T-SQL statement without doing any filter operation in memory. This approach
is the best to maintain the scalability of your solution.
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LISTING 8-8 T SQL statement for nav gat on property request.

SELECT

[Extentl].[idEstate] AS [idEstate],
[Extentl].[idSalesman] AS [idSalesman],
[Extentl].[idEstateType] AS [idEstateType],
[Extentl].[EstateDescription] AS [EstateDescription],
[Extentl].[EstateAddress] AS [EstateAddress],
[Extentl].[EstateEuroPrice] AS [EstateEuroPrice],
[Extentl].[EstateNotes] AS [EstateNotes],
[Extentl].[EstateSold] AS [EstateSold],
[Extentl].[EstateImage] AS [EstateImage],
[Extentl].[EstateMetadata] AS [EstateMetadata],
[Extentl].[EstateGPSCoordinate] AS [EstateGPSCoordinate],
[Extentl].[SysTimestamp] AS [SysTimestamp]

FROM [dbo].[tabEstates] AS [Extentl]

WHERE N'A' = [Extentl].[idSalesman]

Every estate represented by entries in the resulting AtomPub feed has the same proper-
ties as the initial salesman, so you can ask for the salesman of every single estate, or for the
EstateType navigation property that implies another join in the database.

For exampe, try this request:
http://Tocalhost:port/EstatesManagement.svc/Salesmen(‘A’)/Estates(737)/EstateType

This request receives the type of the first estate (with key 737) of your initial salesman (with
key A), as shown in Listing 8-9.

LISTING 8-9 AtomPub response for a request to a s ng e EstateType.

<?xml version="1.0" encoding="utf-8" standalone="yes" ?>
<entry xml:base="http://localhost:4684/EstatesManagement.svc/"
xmIns:d="http://schemas.microsoft.com/ado/2007/08/dataservices"
xmins:m="http://schemas.microsoft.com/ado/2007/08/dataservices/metadata
xmlns="http://www.w3.0rg/2005/Atom">
<id>http://localhost:4684/EstatesManagement.svc/EstateTypes (' AAAAAAAAAAAAAAA
AA")</id>
<title type="text" />
<updated>2010-07-21T11:27:15Z</updated>
<author>
<name />
</author>
<Tlink rel="edit" title="EstateType" href="EstateTypes('AAAAAAAAAAAAAAAAA')" />
<link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/Estates"
type="application/atom+xml;type=feed" title="Estates"
href="EstateTypes ('AAAAAAAAAAAAAAAAA') /Estates” />

"
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<category term="DevlLeap.EstatesManagement.DB.SQL2005Model.EstateType"
scheme="http://schemas.microsoft.com/ado/2007/08/dataservices/scheme" />

<content type="application/xml">
<m:properties>
<d:idEstateType>AAAAAAAAAAAAAAAAA</d:idEstateType>
<d:EstateTypeDescription>k040jfo6ivEnwBoNOU66A</d:EstateTypeDescription>
<d:rowguid m:type="Edm.Guid">49d08682-4097-e4a3-95cf-ff46699c73c4</d: rowguid>
</m:properties>
</content>

</entry>

The underlying query that translated to T-SQL from the Entity Framework engine is listed in
Listing 8-10.

LISTING 8-10 T SQL for a doub e jump n the nav gat on property.

SELECT

[Extent2].[idEstateType] AS [idEstateType],
[Extent2].[EstateTypeDescription] AS [EstateTypeDescription],
[Extent2].[rowguid] AS [rowguid]

FROM [dbo].[tabEstates] AS [Extentl]

INNER JOIN [dbo].[tabEstateTypes] AS [Extent2] ON [Extentl].[idEstateType] =
[Extent2].[idEstateType]

WHERE (N'A' = [Extentl].[idSalesman]) AND (737 = [Extentl].[idEstate])

At first glance, the T-SQL statement seems strange because it is not necessary to filter for
idSaleman equals A; the query is already filtered by idEstates, which is the primary key of

the underlying tabEstates. In any case, this is not a problem related to the WCF Data Service,
because the translation from the EDM query to SQL is performed by the Entity Framework
engine. But when you think about the problem and realize that idEstate might not be unique,
the query becomes correct, and as a matter of fact, the query returns all the EstateType enti-
ties for estates with “idEstate equals 737 and idSaleman equals A”.

You can also request a single property of a single entry and, as usual, obtain the response
formatted in AtomPub. For example, try this request:

http://Tocalhost:1185/EstatesManagement.svc/Salesmen (' AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT) /
SalesmanDescription

The response is the description of the estate that has the key equal to 737 and is assigned to
the salesman with key A, as you can see in Listing 8-11.
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LISTING 8-11 AtomPub response for a s ng e property and re ated T SQL.

--- AtomPub---
<?xml version="1.0" encoding="UTF-8" standalone="true"?>

<§§1§§m§TDescription xmlns="http://schemas.microsoft.com/ado/2007/08/dataservices">hig
YEUWUOCEONTQO0qCdud1ké7popoXfifoécSgcGeégOwNAOi</SalesmanDescription>

--- T-SQL Statement ---

SELECT

[Extentl].[idSalesman] AS [idSalesman],

[Extentl].[SalesmanPassword] AS [SalesmanPassword],

[Extentl].[SalesmanDescription] AS [SalesmanDescription],

[Extentl].[SalesmanIsAdmin] AS [SalesmanIsAdmin],

[Extentl].[LastEditDate] AS [LastEditDate],

[Extentl].[CreationDate] AS [CreationDate]

FROM [dbo].[tabSalesmen] AS [Extentl]

WHERE N'AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA' = [Extentl].[idSalesman]

Before moving to the filtering and sorting section, | have to mention a useful technique. If
your objective is to analyze the data of every estate of every salesman using the code shown
in the previous examples, you will end up with a roundtrip for every estate: the code will
work but you will pay the latency on every request.

The WCF Data Service has a keyword to request the full entry of a related entity instead of
just the link. The keyword is expand entity set, and it corresponds to the Include method of
the LINQ to Entities syntax.

This is a query requesting the estate entries for every salesman:

http://Tocalhost:port/EstatesManagement.svc/Salesmen?$expand=Estates

The resulting response and the generated T-SQL statement is something similar to Listings
8-12 and 8-13.

www.it-ebooks.info


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

Chapter 8 WCF Data Services and OData 215

LISTING 8-12 AtomPub response for expanded re ated ent ty.

AtomPub

<entry>

<id>http://Tocalhost:9138/EstatesManagement.svc/Salesmen('A')</id>

<title type="text" />

<updated>2010-07-22T08:03:37Z</updated>

<author>

<name />

</author>

<Tlink rel="edit" title="Salesman" href="Salesmen('A')" />

<link rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/Estates"
type="application/atom+xml;type=feed" title="Estates"
href="Salesmen('A')/Estates">

<m:inline>

<feed>

<title type="text">Estates</title>

<id>http://localhost:9138/EstatesManagement.svc/Salesmen('A') /Estates</id>

<updated>2010-07-22T08:03:37Z</updated>

<Tlink rel="self" title="Estates" href="Salesmen('A')/Estates" />

<entry>

<id>http://localhost:9138/EstatesManagement.svc/Estates(737)</id>

<title type="text" />

<updated>2010-07-22T08:03:37Z</updated>

<author>

<name />

</author>

<Tlink rel="edit" title="Estate" href="Estates(737)" />

<Tink rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/EstateType"
type="application/atom+xml;type=entry" title="EstateType"
href="Estates(737)/EstateType" />

<Tink rel="http://schemas.microsoft.com/ado/2007/08/dataservices/related/Salesman"
type="application/atom+xml;type=entry" title="Salesman"
href="Estates(737)/Salesman" />

<category term="DevlLeap.EstatesManagement.DB.SQL2005Model.Estate" scheme="http://

schemas.microsoft.com/ado/2007/08/dataservices/scheme" />

<content type="application/xml">

<m:properties>

<d:idEstate m:type="Edm.Int32">737</d:idEstate>

<d:idSalesman>A</d:idSalesman>

<d:idEstateType>AAAAAAAAAAAAAAAAA</d:idEstateType>

<d:EstateDescription>Paolo Pialorsi Home</d:EstateDescription>

<d:EstateAddress>Europe ways</d:EstateAddress>

<d:EstateEuroPrice m:type="Edm.Decimal">300000.0000</d:EstateEuroPrice>

<d:EstateNotes />

<d:EstateSold m:type="Edm.Boolean">false</d:EstateSold>

<d:EstateImage m:type="Edm.Binary" m:null="true" />

<d:EstateMetadata m:null="true" />

<d:EstateGPSCoordinate m:null="true" />

<d:SysTimestamp m:type="Edm.Binary">AAAAAAABsZk=</d:SysTimestamp>

</m:properties>

</content>

</entry>
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LISTING 8-13 T SQL for expanded re ated ent ty.

SELECT
[Projectl].[C1] AS [(C1],
[Projectl].[idSalesman] AS [idSalesman],
[Projectl].[SalesmanPassword] AS [SalesmanPassword],
[Projectl].[SalesmanDescription] AS [SalesmanDescription],
[Projectl].[SalesmanIsAdmin] AS [SalesmanIsAdmin],
[Projectl].[LastEditDate] AS [LastEditDate],
[Projectl].[CreationDate] AS [CreationDate],
[Projectl].[C2] AS [C2],
[Projectl].[idEstate] AS [idEstate],
[Projectl].[idSalesmanl] AS [idSalesmanl],
[Projectl].[idEstateType] AS [idEstateType],
[Projectl].[EstateDescription] AS [EstateDescription],
[Projectl].[EstateAddress] AS [EstateAddress],
[Projectl].[EstateEuroPrice] AS [EstateEuroPrice],
[Projectl].[EstateNotes] AS [EstateNotes],
[Projectl].[EstateSold] AS [EstateSold],
[Projectl].[EstateImage] AS [EstateImage],
[Projectl].[EstateMetadata] AS [EstateMetadata],
[Projectl].[EstateGPSCoordinate] AS [EstateGPSCoordinate],
[Projectl].[SysTimestamp] AS [SysTimestamp]
FROM ( SELECT
[Extentl].[idSalesman] AS [idSalesman],
[Extentl].[SalesmanPassword] AS [SalesmanPassword],
[Extentl].[SalesmanDescription] AS [SalesmanDescription],
[Extentl].[SalesmanIsAdmin] AS [SalesmanIsAdmin],
[Extentl].[LastEditDate] AS [LastEditDate],
[Extentl].[CreationDate] AS [CreationDate],
1 AS [C1],
[Extent2].[idEstate] AS [idEstate],
[Extent2].[idSalesman] AS [idSalesmanl],
[Extent2].[idEstateType] AS [idEstateType],
[Extent2].[EstateDescription] AS [EstateDescription],
[Extent2].[EstateAddress] AS [EstateAddress],
[Extent2].[EstateEuroPrice] AS [EstateEuroPrice],
[Extent2].[EstateNotes] AS [EstateNotes],
[Extent2].[EstateSold] AS [EstateSold],
[Extent2].[EstateImage] AS [EstateImage],
[Extent2].[EstateMetadata] AS [EstateMetadata],
[Extent2].[EstateGPSCoordinate] AS [EstateGPSCoordinate],
[Extent2].[SysTimestamp] AS [SysTimestamp],
CASE WHEN ([Extent2].[idEstate] IS NULL) THEN CAST(NULL AS int) ELSE 1 END AS
[C2]
FROM [dbo].[tabSalesmen] AS [Extentl]
LEFT OUTER JOIN [dbo].[tabEstates] AS [Extent2] ON [Extentl].[idSalesman] =
[Extent2].[idSalesman]
) AS [Projectl]
ORDER BY [Projectl].[idSalesman] ASC, [Projectl].[C2] ASC
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Filtering, Sorting, and Pagination

So far in this chapter, you tested your service by requesting the entire entity set as well as a
particular entity by requesting its key, but the WCF Data Services allows more refined que-
ries. You can ask the service to filter and sort data, and you can pass some parameters to
paginate the data server-side. Remember that every request is based on the entities and
properties of the EDM. The service translates the URL request to the Entity Framework que-
ries and, in turn, the Entity Framework engine translates them to a T-SQL statement to lever-
age database capabilities.

For instance, you can ask for the estates of a particular salesman requesting an ordering
clause on a field, such as EstateEuroPrice, as shown in the following:

http://Tocalhost:port/EstatesManagement.svc/Salesmen(‘A’)/Estates?$orderby=EstateEuroPrice
desc

First, you need to use the question mark to separate the query string of the URL and, only
after that, express the query arrangement. The syntax to use is always defined by the WCF
Data Services schema, and it is translated into a query on the EDM by the service.

The result of your ordering request is just a normal list of entries with the order specified, and
the resulting T-SQL query is shown in Listing 8-14.

LISTING 8-14 T SQL for an ordered request.

SELECT

[Extentl].[idEstate] AS [idEstate],
[Extentl].[idSalesman] AS [idSalesman],
[Extentl].[idEstateType] AS [idEstateType],
[Extentl].[EstateDescription] AS [EstateDescription],
[Extentl].[EstateAddress] AS [EstateAddress],
[Extentl].[EstateEuroPrice] AS [EstateEuroPrice],
[Extentl].[EstateNotes] AS [EstateNotes],
[Extentl].[EstateSold] AS [EstateSold],
[Extentl].[EstateImage] AS [EstateImage],
[Extentl].[EstateMetadata] AS [EstateMetadata],
[Extentl].[EstateGPSCoordinate] AS [EstateGPSCoordinate],
[Extentl].[SysTimestamp] AS [SysTimestamp]

FROM [dbo].[tabEstates] AS [Extentl]

WHERE N'A' = [Extentl].[idSalesman]

ORDER BY [Extentl].[EstateEuroPrice] DESC

Before analyzing how an application requests this data and how you can leverage the exist-

ing technologies (such as AJAX or LINQ) to request an OData to WCF Data Service, | want to
show you one of the parameters that is particularly useful for paginating a query. The query
can be any query that returns an entity set or a related entity set, with or without an orderby
clause; it can also contain a filter or any clause you've encountered in this chapter.
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Try the following request that asks for page 3 of the Estates entity set, where every page is
made up of 20 estates. The underlying T-SQL query is arranged, as you can see in Listing 8-15:

http://Tocalhost:9138/EstatesManagement.svc/Estates?$orderby=EstateEuroPrice
desc&$top=20&$skip=40

LISTING 8-15 T SQL for a pag nated request.

SELECT TOP (20)

[Extentl].[idEstate] AS [idEstate],

[Extentl].[idSalesman] AS [idSalesman],

[Extentl].[idEstateType] AS [idEstateType],

[Extentl].[EstateDescription] AS [EstateDescription],

[Extentl].[EstateAddress] AS [EstateAddress],

[Extentl].[EstateEuroPrice] AS [EstateEuroPrice],

[Extentl].[EstateNotes] AS [EstateNotes],

[Extentl].[EstateSold] AS [EstateSold],

[Extentl].[EstateImage] AS [EstateImage],

[Extentl].[EstateMetadata] AS [EstateMetadata],

[Extentl].[EstateGPSCoordinate] AS [EstateGPSCoordinate],

[Extentl].[SysTimestamp] AS [SysTimestamp]

FROM ( SELECT [Extentl].[idEstate] AS [idEstate], [Extentl].[idSalesman] AS

[idSalesman], [Extentl].[idEstateType] AS [idEstateType], [Extentl].[EstateDescription]

AS [EstateDescription], [Extentl].[EstateAddress] AS [EstateAddress], [Extentl].

[EstateEuroPrice] AS [EstateEuroPrice], [Extentl].[EstateNotes] AS [EstateNotes],

[Extentl].[EstateSold] AS [EstateSold], [Extentl].[EstateImage] AS [EstateImage],

[Extentl].[EstateMetadata] AS [EstateMetadata], [Extentl].[EstateGPSCoordinate] AS

[EstateGPSCoordinate], [Extentl].[SysTimestamp] AS [SysTimestamp], row_number() OVER

(ORDER BY [Extentl].[EstateEuroPrice] DESC, [Extentl].[idEstate] ASC) AS [row_number]
FROM [dbo].[tabEstates] AS [Extentl]

) AS [Extentl]

WHERE [Extentl].[row_number] > 40

ORDER BY [Extentl].[EstateEuroPrice] DESC, [Extentl].[idEstate] ASC

You can also use $filter to express a filter clause following the OData syntax. For instance, the
following request asks for every salesman with the property SalesmanisAdmin equal to true.

http://Tocalhost:9138/EstatesManagement.svc/Salesmen?$filter=SalesmanIsAdmin eq true

The filter clause can contain the classic operator to check for not equal (Ne), greater than (Gt),
and lower than (Lt), and it can express logical and and logical or operators.The OData pro-
posal also contains string operators like substringof, startswith, indexof, and replace.

Data Service Client

You used a browser to request OData from the simplest WCF Data Service. You also created
an EDM to represent your domain model entities and then you created a new WCF Data
Service using the template proposed by Visual Studio 2010, adjusting the generic type to be
identical to the EDM class name.
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In the preceding procedure, you saw that Internet Explorer is very useful when you want to
understand the methods for requesting data by using the OData schema. Because every
modern platform exposes a way to request data via HTTP at some URL, you can use the plat-
form of your choice to build any query illustrated in this chapter.

For example, in the .NET Framework, you can use the HttpWebRequest class to ask something
via HTTP and use HttpWebResponse to analyze the response.

In a simple .NET Client (let’s say, a console application), you can use the standard class to
build the query.

Create a Simple Client

1. Create a console application project in the same solution of your WCF Data Service.
2. Copy the code in Listing 8-16 inside the main method.
3. Change the port number to adapt it to your solution.

4. Verify that the ASP.NET Development Server is running. You can start it using the View
In Browser option from the EstatesManagement.svc file.

As you can see in Listing 8-16, the Main method asks for the same result of the last query in
the previous section. The query asks for page 3 of the estates ordered by the Euro price with
a page size equal to 20 elements.

LISTING 8-16 Conso e app cat on request ng raw data.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Net;

using System.IO;

namespace DevlLeap.WCFDataService.ConsoleApp

{

class Program
{
static void Main(string[] args)
{
HttpWebRequest request = (HttpWebRequest)WebRequest.Create(
"http://localhost:9138/EstatesManagement.svc/Estates?
$orderby=EstateEuroPrice desc&$top=20&$skip=40");

request.Method = "GET";
HttpWebResponse response = (HttpWebResponse)request.GetResponse();

StreamReader reader = new StreamReader(response.GetResponseStream());
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StringBuilder output = new StringBuilder();
output.Append(reader.ReadToEnd());
Console.WriteLine(output.ToString());

response.Close();

Console.ReadlLine();

The response is shown in Figure 8-6.

fil/c/tempiDevleap WCF Dataservice/Devl eap WCFDataSenvice Console/bin/Debug/Delezp... | 5]

138/EstatesManagenent.svc/Estates(643><{/id
éft i§13

P
onsaton+xml

FIGURE 8-6 Conso e app cat on request ng raw data.

You can also change the response format (asking for a JSON response) that tells the service
what format you accept. Add the following line just after the HttpWebRequest method defini-
tion. The response is visible in Figure 8-7:

request.Method "GET";
request.Accept = "application/json";

esManagement.sve Eotatas{1783", “type':
t

AARARAARAAAARAARI
c. .

cDUL’

“uBBcalg\uddch’
oo

FIGURE 8-7 JSON response n aconso e app cat on.
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Using this technique, you can add a CUD operation to your console application. Because
the WCF Data Service uses the common OData pattern, you can pass the payload for these
operations as AtomPub, JSON, or XML, and choose the corresponding HTTP method. The
POST method is for adding a new entity, the MERGE method is for an update operation, and
DELETE is (not surprisingly) for deleting an entity.

You can modify the console application to update an estate entity, for instance, the 737 that
you saw in the previous section. The code in Listing 8-17 shows your console application
updating the address of an entity using a MERGE method. | included simple but effective
error logging to simplify the test process in case there are errors. If everything goes fine,
the response will be empty, otherwise, the WebException will provide the classic Message
property with a status code. You can also inspect the HTTP status code and response to fully
understand what happened during the service execution. Remember to change the port
number to your actual port.

LISTING 8-17 Code to request and update an ent ty.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Net;

using System.IO;

namespace DevlLeap.WCFDataService.ConsoleApp
{
class Program
{
static void Main(string[] args)
{
HttpWebRequest request = (HttpWebRequest)WebRequest.Create("http://
localhost:9138/EstatesManagement.svc/Estates(737)");

// JSON payload
string requestPayload = "{EstateAddress:'new highway'}";

// HTTP MERGE to update
request.Method = "MERGE";

UTF8Encoding encoding = new UTF8Encoding();
request.ContentlLength = encoding.GetByteCount(requestPayload);
request.Credentials = CredentialCache.DefaultCredentials;

request.Accept = "application/json";
request.ContentType = "application/json";
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using (Stream requestStream = request.GetRequestStream())
{
requestStream.Write(encoding.GetBytes(requestPayload), O,
encoding.GetByteCount(requestPayload));

try

// Send the request
HttpWebResponse response = request.GetResponse() as HttpWebResponse;
string responseBody = "";

// Analize the response

using (Stream rspStm = response.GetResponseStream())

{
using (StreamReader reader = new StreamReader(rspStm))
{

Console.WriteLine("Response Description: " +
response.StatusDescription);
Console.WriteLine("Response Status Code: " +

response.StatusCode);

responseBody = reader.ReadToEnd();

Console.WriteLine("Response Body: " +
responseBody) ;

Console.WriteLine("Status Code: " +
response.StatusCode.ToString());
}
catch (System.Net.WebException ex)
{
Console.WriteLine("Exception message: " + ex.Message);
Console.WriteLine("Response Status Code: " + ex.Status);

// Error details

StreamReader reader =
new StreamReader(ex.Response.GetResponseStream());
Console.WriteLine(reader.ReadToEnd());

Console.ReadLine();

The code in Listing 8-17 requests the estates with a key equal to 737, constructs the payload
for updating the address in JSON format, and then requests the update with a MERGE opera-
tion to the service.
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Listing 8-18 shows the query executed in SQL Server. The first query corresponds to the first
request to the service, and the second query refers to the update operation.

LISTING 8-18 T SQL code for a request and an update operat on.

--- Request ---

SELECT

[Extentl].[idEstate] AS [idEstate],
[Extentl].[idSalesman] AS [idSalesman],
[Extentl].[idEstateType] AS [idEstateType],
[Extentl].[EstateDescription] AS [EstateDescription],
[Extentl].[EstateAddress] AS [EstateAddress],
[Extentl].[EstateEuroPrice] AS [EstateEuroPrice],
[Extentl].[EstateNotes] AS [EstateNotes],
[Extentl].[EstateSold] AS [EstateSold],
[Extentl].[EstateImage] AS [EstateImage],
[Extentl].[EstateMetadata] AS [EstateMetadata],
[Extentl] . [EstateGPSCoordinate] AS [EstateGPSCoordinate],
[Extentl].[SysTimestamp] AS [SysTimestamp]

FROM [dbo].[tabEstates] AS [Extentl]

WHERE 737 = [Extentl].[idEstate]

--- Update ---

exec sp_executesql N'update [dbo].[tabEstates]

set [EstateAddress] = @0

where ([idEstate] = @1)

select [SysTimestamp]

from [dbo].[tabEstates]

where @@ROWCOUNT > 0 and [idEstate] = @1',N'@0 nvarchar(200),@1l int',@0=N"'new
highway',@1=737

The presented examples in this chapter show you how to interact with the OData provided
by WCF Data Services in a standard and easy way. You can choose any platform that supports
HTTP to build a client for your service. All platforms can be used as clients for your OData/
WCEF Service.

The .NET Framework Client

If your client is based on the .NET Framework, you can leverage the WCF client tools and APIs
to simplify the communication with the service.

Because a WCF Data Service is a specialized version of a classic WCF Service, you can just add
a service reference (using the Add Service Reference dialog box) to your service and forget
every detail about requests and responses, such as formatting the payload or analyzing error
codes.

With a classic service reference, you have a proxy that lets you create service requests and
inspect service responses in a simpler way. But this kind of service doesn’t expose the classic
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methods and input/output parameters. A WCF Data Service can receive a query directly in
the URL, and the response is formatted accordingly. There are no fixed methods with fixed
responses. Thus, a classic WCF proxy is not very useful for wrapping this kind of request,
because the request itself does not have a fixed schema. The response is very difficult to ana-
lyze because the service can reply with different entities based on the query sent to it.

Visual Studio 2008 SP1 and Visual Studio 2010 have a modified version of the Add Service
Reference functionality that creates a special proxy to request a client version of the EDM to
the service. The dialog box is very similar to the one you are familiar with, as you can see in
Figure 8-8. You have to change the port number to reflect your development environment.

Add Service Reference ‘ S =)
To see alist of available services on a specific server, enter a service URL and click Go, To browse for available
services, click Discover.
address:
ttpi/flocalhost:a138/E statesManage ment, sve .

Services: Qperations:
S EstatesManagement.sve
i 9
] Entities
5° Estates
57 EstateTypes
57 Salesmen

WYCF Data Service: Mo operations found.

1 service(s) found at address "http:/flocalhost:0138/EstatesManagement.swc'.

Marnespace:

I ServiceReference

FIGURE 8-8 WCF Data Serv ce Add Serv ce Reference d a og box.

You can simulate the same request using a special query string that contains the text
/$metadata. The service asks the Entity Framework for the conceptual model and creates a
response with entries that describe the model. The client receives just the conceptual model,
because the SSDL is completely useless without a connection to the database. Remember
that the client talks to the service via HTTP and cannot talk directly to the database or to
the server-side Entity Framework engine.

The same concept applies to the command-line tool. You cannot use SvcUtil.exe to create the
client proxy. Instead you have to use the WCF Data Service version called DataSvcUtil.exe.
This tool asks for the conceptual model and creates a local version of every entity exposed by
the service (remember that you can expose a subset of entities) as well as a class that repre-
sents the client data context. Visual Studio uses this utility behind the scenes.

The client version of the EDM is a file with the .edmx extension and is downloaded in the
Service Reference folder of the client project, as shown in the next figure. In the solution, |
added a new project to differentiate it from the previous example in which | used the HTTP
classes directly from code.
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Solution Explorer
= 2ElE
; Solution 'Devleap M CFDataService' (3 projects)
_:& DevlLeap.WCFDataService
» [ Devleap WCFDataService. Consolefpp
4 [ Devleap WCFDataService.ConsaleWith ServiceReference
=d| Properties
g References
4 | Service References
a4 W ServiceReference
W] Reference.datasvcrap
e service.edmx

Program.cs

The first task you can accomplish with your new proxy is use the DataServiceQuery class to
build queries against the service, leaving all the details about protocol and communication to
this class. You have to manually add a reference to the assembly named System.Data.Service.
Client, which contains everything a client needs to talk to a WCF Data Service.

Listing 8-19 contains the code for a new console application that requests the list of salesmen
and shows using the client DataContext class and DataServiceQuery class. Before running this
code, change the port number.

LISTING 8-19 DataContext and DataServ ceQuery c asses.

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Data.Services.Client;

using DevLeap.WCFDataService.ConsoleWithServiceReference.ServiceReference;

namespace DevlLeap.WCFDataService.ConsoleWithServiceReference

{

class Program

{
static void Main(string[] args)

{
Entities ctx = new Entities(new Uri("http://localhost:9138/

EstatesManagement.svc™));

DataServiceQuery<Salesman> query = ctx.CreateQuery<Salesman>("Salesmen");

foreach(Salesman s in query)

www.it-ebooks.info


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

226 Windows Azure Step by Step

{

Console.WriteLine(s.SalesmanDescription);

3

Console.ReadLine();

You can express the OData Include behavior using a safer method exposed by
DataServiceQuery to prefetch a related instance instead of making too many roundtrips. For
instance, you can ask the service to include an entry for every single estate of each salesman
by using the code in Listing 8-20.

LISTING 8-20 Expand/ nc ude to avo d a deferred query.

DataServiceQuery<Salesman> queryInclude =
ctx.CreateQuery<Salesman>("Salesmen") .Expand("Estates");

foreach (Salesman s in query)

{
Console.WriteLine(s.SalesmanDescription);
foreach (Estate e in s.Estates)
{
Console.WriteLine(e.EstateDescription);
}
}

Console.ReadLine();

Updating an entry with the classes exposed by the proxy is very simple and does not require
a full understanding of the underlying protocol. The DataContext class is very similar to the
one exposed by Ling to SQL or the Entity Framework, because it works in a disconnected
fashion, letting the user add, update, or remove an entity and then propagate the changes
back when the code invokes the SaveChanges method.

For example, you can ask for the list of salesmen, inspect some properties using type safe
code, make an offline change, and then propagate only these modifications to the service,
which, in turn, creates a server Data Context, inserts the deserialized entities into it, and
finally, asks Entity Framework to update the data source. This process is completely transpar-
ent to you. The client code is shown in Listing 8-21.
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LISTING 8-21 Ent ty update.

DataServiceQuery<Salesman> querySingle =
ctx.CreateQuery<Salesman>("Salesmen");

foreach (Salesman s in query)

{
Console.WriteLine(s.SalesmanDescription);
s.SalesmanIsAdmin = false;

}
ctx.SaveChanges();

Console.ReadLine();

The DataServiceQuery class implements the IEnumerable interface and the generic version
IEnumerable<T>, as you may have noticed from the sample presented. This class also imple-
ments the /Queryable<T> interface, so the client data context exposes a way to query the
data context with LINQ queries. These queries are translated into an expression tree that is
evaluated and transformed into a WCF Data Service request over the wire when the query is
first executed.

You can use the LINQ syntax to express a query, as in Listing 8-22, remembering that every
LINQ provider has different support for particular methods. For instance, the first version of
ADO.NET Data Services doesn’t support the method Count, nevertheless, the compiler can-
not stop you from running the application as the /Queryable interface exposes it.

LISTING 8-22 L NQ to WCF Data Serv ces (c ent s de).

var 1lingQuery = from salesman in ctx.Salesmen
from estate in salesman.Estates
where salesman.SalesmanIsAdmin == true
orderby estate.EstateEuroPrice descending
select new { Dex = estate.EstateDescription };

foreach (var e in 1ingQuery)

{

Console.WriteLine(e.Dex);

3

Console.ReadLine();
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Security Introduction

In this section, | introduce some important concepts regarding the security mechanism
exposed by WCF Data Services.

An important concept to discuss is not a WCF Data Service feature. However, because a
service is exposed as an ASP.NET application, every rule that applies to ASP.NET pages and
services can be applied to a data service. For example, you can use Windows authentication
for services exposed on the intranet, or whenever you have a domain that contains users and
groups. In this scenario, you can also use digital certificates in the same way you would any
other ASP.NET application.

If you want to expose your service on the Internet and protect it with credentials, you can
leverage the .NET Security Principal in the way you prefer. For example, you can use the
membership and role manager standard ASP.NET provider if you have a simple service, or
you can create a custom provider to use your own storage technique. In case you decide to
use the membership and role manager, it is important to disable (or, at least, to not use) the
Forms Authentication mechanism because it redirects the request to a login page that is use-
less in a service request. The client must provide the credential in every request.

If you do not want to use the membership and role manager provider because they are not
suitable for your scenario, you can leverage the underlying GenericPrincipal or create a cus-
tom principal to adhere to the .NET Framework security pillars. You can also integrate your

solution with other trusted identity providers by using custom code or frameworks such as

Windows Identity Foundation.

These scenarios are possible because a WCF Data Service can be hosted in an on-premises
ASP.NET application or can be moved to the cloud. If you resolve to maintain your solution
in an on-premises infrastructure, you can use the Internet Information Services (IIS) Windows
Activated Service (WAS) to automate the activation of the engine or, even better, you can
leverage the Windows Server AppFabric to simplify the management operations.

A WCF Data Service has two other ways to protect access to an entire entity set or to a
single entity or a subset. In the examples at the beginning of this chapter, you saw the
InitializeService static method, and you uncommented the first line to open your entity data
model to every request that could reach the service. This internal mechanism can be used to
specify access criteria for a single entity set. For example, you can make the salesmen entity
readable, make the estates entity set updatable, and completely hide the other entity sets.
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The enum EntitySetRights listed in Table 8-1 shows the various permissions of a single

entity set.

TABLE 8-1 EntitySetRights Enumeration

Entity Right Description

All A operat ons are perm tted

AllRead Read operat ons are perm tted

AllWrite Read and wr te operat ons are perm tted

None Denesa rghtsto access data

ReadMultiple Perm ss on to read mu t p e data as n quer es for d fferent ent t es

ReadSingle Ony access to sng e entty s perm tted The request for the ent ty
setw bedened

WriteAppend Author zat on to create a new ent ty n the ent ty set

WriteDelete Author zat on to de ete an ent ty

WriteMerge Author zat on to update the data Merge s referred to the Http
method used to update the data

WriteReplace Author zat on to rep ace data

The keyword * indicates that a right is assigned to every entity set.

When the client requests an operation not permitted by an access rule, the code receives a
DataServiceException exception.

Every service exposes only the operations available on the EDM with some restrictions
imposed by the client provider. You can also add some methods to your service to extend
its functionality and let the client invoke the methods, because the metadata description
instructs the proxy generator (DataSvcUtil.exe) to create a client method in the generated

class.

The interesting thing about a new service operation is that it can have two kinds of secu-
rity implications. The first is the simpler of the two, because it implies the definition of a
ServiceOperationAccessRule in the same way the EntitySetRights does. For every operation,
you can instruct the service how to respond to the client request. You can expose an opera-

tion, protect it as you want, and let the code verify the request before executing it. An opera-
tion is defined by code, so you can define whatever security logic you need. The complete set
of rules for a service operation is listed in Table 8-2.
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TABLE 8-2 EntitySetRights Enumeration

Entity Right Description

All

No restr ct on on serv ce operat ons

AllRead Author zat on to read s ng e ent ty and comp ete ent ty sets

returned by the serv ce operat on

None The serv ce operat on s not access b e

ReadSingle Ony access to s ng e entty s perm tted by the serv ce operat on
ReadMultiple The serv ce operat on does not restr ct access to an ent ty set
OverrideEntitySetRights The serv ce operat on r ghts overr de the perm ss on defined by the

ent ty set access ru e

You can also define a new service operation by adding a method to the class that represents
the WCF Data Service and assigning the classic WebGet attribute to it.

Listing 8-23 shows two different security mechanisms applied in a newly defined service
operation. You can use this code directly in the WCF Data Service you created at the begin-
ning of the chapter.

LISTING 8-23 Serv ce Operat ons added to the WCF Data Serv ce.

public class EstatesManagement : DataService<Entities>

{

// This method is called only once to initialize service-wide policies.
public static void InitializeService(DataServiceConfiguration config)
{
// Examples:
config.SetEntitySetAccessRule("*", EntitySetRights.A11);
config.SetServiceOperationAccessRule("SalesmanAdmin",
ServiceOperationRights.A11);
config.DataServiceBehavior.MaxProtocolVersion =
DataServiceProtocolVersion.V2;

[WebGet]
public IQueryable<Salesman> SalemanAdmin()
{
if (!Thread.CurrentPrincipal.IsInRole("Admin"))
throw new DataServiceException("You cannot access this method");

return this.CurrentDataSource.Salesmen;

[WebGet]
public IQueryable<Salesman> SalemanForManager()
{
if (!Thread.CurrentPrincipal.IsInRole("Manager"))

www.it-ebooks.info


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

Chapter 8 WCF Data Services and OData 231

return this.CurrentDataSource.Salesmen.Where(s => s.Estates.Count < 100);

return this.CreateDataSource().Salesmen;

In Listing 8-23, the first service operation, named SalesmanAdmin, exposes the complete
salesmen entity set only to users in the Admin role. The code is straightforward: it checks the
role of the user using the standard .NET Framework technique to raise a DataServiceException
(or a Security Exception, if you prefer) when the user doesn’t have the correct permission. To
access an entity set from a service operation, you have to use the CurrentDataSource prop-
erty exposed by the base class of your service.

The second operation shown in Listing 8-23 illustrates a smart technique to filter data for a
particular group of users and can be used for every check you need to perform in a solution.
You just check the role and leverage the /Queryable interface of the EntitySet class to apply a
filter on the salesmen entity set: for instance, when the user is not a manager, he cannot see
any salesman with more than 100 estates assigned.

A similar result can be achieved with another feature of the WCF Data Service base class that
is called the query interceptor. When a request comes in, it is up to the service to inspect the
code to find a method with the QueryinterceptorAttribute attribute and execute the method
before passing the query to the Entity Framework engine. The query interceptor replies to
the request, returning an Expression<Func<EntitySet, Boolean>> in which you can express
your filter to apply a security algorithm. The returned value is used by the service to enrich
the query that will be applied to the EDM.

In Listing 8-24, | applied a different security filter to the salesmen entity set, checking whether
the user identity contains the string Roberto. The code returns a lambda expression that
selects the nonadministrative salesmen.

LISTING 8-24 Queryinterceptor.

[QueryInterceptor("Salesmen")]
pubTlic Expression<Func<Salesman, Boolean>> OnQuerySalemen()

{
if (HttpContext.Current.User.Identity.Name.Contains("Roberto"))
return s => s.SalesmanIsAdmin == false;
else
return s => true;
b

You can also define a query interceptor for CUD operations so that you can selectively
choose which users and roles can perform a given operation.
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Summary

OData is an emerging protocol for querying and updating data using HTTP, JSON, and Atom
Publishing Protocol (AtomPub). Microsoft supports OData with ADO.NET Data Services in
.NET Framework 3.5 and WCF Data Services in .NET Framework 4.

Quick Reference

To
Bu da query
Bu d an Ent ty Data Mode

Create a c ent serv ce agent

Use WCF Data Serv ces from
other p atforms

Use JSON nstead of XML to
enab e JavaScr pt ¢ ent

Do this
Use the OData protoco

Use L nq To SQL or Ent ty Framework mode capab tes, or
mp ement the /Queryable<T> nterface on your bus ness mode

Use the Add Serv ce Reference d a og box to create the proxy
and the serv ce-agent ent t es
Use the REST/HTTP request us ng the OData protoco syntax

Set the Accept HTTP header to application/json
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Using SQL Azure

After completing this chapter, you will be able to

Create a virtual server by using the portal.

Create administrative and normal users.

Create databases and configure firewall rules.

Connect to and use a SQL Azure database from applications.

Use management tools to administer a database.

The preceding chapters showed how Windows Azure provides a scalable and fault-tolerant
environment that lets you create powerful applications without having to purchase and con-
figure hardware and operating systems. This chapter is dedicated to one of the most impor-
tant features of the platform: Microsoft SQL Azure.

Chapter 4, "Windows Azure Storage,” discussed how the Table Service can be a powerful
storage solution for cloud and on-premises applications. You can access a storage account

via

HTTP by using any platform code that is able to understand the REST protocol. Certainly,

this way of storing and retrieving data is very interesting—but it is also very far away from a

cla

ssic solution based on a relational database.

When you have an existing solution and you want to port it to the cloud, the easiest approach

ist

o use the same technology you used in the project and, most importantly, the same data

access methodology. SQL Azure lets you do this with little or no modification of your existing
code.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on nc uded n th s book was accurate at the t me of wr t ng

233
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SQL Azure Features

Microsoft's goals for the first version of SQL Azure were to provide a basic set of services
for both cloud and on-premises applications. Notice in this statement the descriptor “on-
premises.” It suggests this important concept: that SQL Azure is accessible not only via
Windows Azure—hosted applications, but (with varying levels of latency) from anywhere
in the world.

The second thing to notice in that statement is that SQL Azure doesn't have all of the same
features as Microsoft SQL Server on-premises applications. Some of those features are not
useful in a cloud environment, some will be released in future versions, and others will be
supplied by third parties.

The set of features in the first version of SQL Azure is called "Core SQL Server database capa-
bilities.” This release provides only the database capabilities. It does not contain the Analysis
Service engine or the Merge or Transactional Replication engines. You cannot create Online
Analytical Processing (OLAP) cubes in the cloud by using this first version—but you can pull
data out from the relational database engine and create and process cubes locally.

The second big on-premises SQL Server component lacking in the first version of SQL Azure
is Reporting Services. You can currently use a community technical preview (CTP) of SQL
Azure Reporting that can consume SQL Azure databases. At the time of this writing, this is
how Microsoft describes the service currently available in the CTP (Microsoft Corporation,
Windows Azure website, 2011, http://www.microsoft.com/en-us/SQLAzure/reporting.aspx):

Microsoft SQL Azure Reporting lets you use the familiar on-premises tools you're
comfortable with to develop and deploy operational reports to the cloud. There’s no
need to manage or maintain a separate reporting infrastructure, which leads to the
added benefit of lower costs (and less complexity). Your customers can easily access
the reports from the Windows SQL Azure portal, through a web browser, or directly
from your applications.

Although SQL Azure Reporting is not yet commercially available, you can register to be
invited to the community technology preview.

SQL Azure Data Sync will be the replacement for some features of the Replication engines
provided by the on-premises version of SQL Server. Again, this technology is actually in
CTP1. By the time you read these pages, CTP2 will likely be available. The idea is to extend
enterprise data to the cloud, moving the workload to Windows Azure, which will provide a
data synchronization engine built on the well-known Microsoft Sync Framework. The rep-
lica can be bidirectional, that is, moving both to and from on-premises servers and mobile
computers.

Apart from these features, the SQL Azure engine is very similar to the familiar SQL Server
database engine. At the time of this writing, here is Microsoft's description of it (Microsoft
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Corporation, Windows Azure website, 2011, http.//www.microsoft.com/en-us/sqlazure

/database.aspx):

Microsoft® SQL Azure™ Database is a cloud-based relational database service

built on SQL Server® technologies. It is a highly available, scalable, multi-tenant
database service hosted by Microsoft in the cloud. SQL Azure Database helps to
ease provisioning and deployment of multiple databases. Developers do not have to
install, setup, patch or manage any software. High availability and fault tolerance is
built-in and no physical administration is required.

Customers can use existing knowledge in T-SQL development and a familiar rela-
tional data model for symmetry with existing on-premises databases. Additionally,
customers can get productive on SQL Azure quickly by using the same development
and management tools they use for on-premises databases.

Microsoft is using a modified version of the SQL Server engine to provide a highly available
and scalable database service on the Windows Azure Platform. SQL Azure supports T-SQL, so
you can use almost any technology that produces queries, such as original equipment manu-
facturers (ORMs), against a database in the cloud.

The benefits of using a cloud-based relational solution are the same as the benefits offered
by the rest of the platform:

B No hardware is required.

B No physical installation is required.

B Patches and updates are applied automatically.

B High availability and fault tolerance are built in.

B Provisioning is simple and you can deploy multiple databases.

B Databases can be scaled up or down based on business needs.

B The infrastructure supports multitenancy.

B There is integration with existing SQL Server tools and technologies.
B Support for T-SQL is based on the familiar relational database model.

B You have the option for the pay-as-you-go pricing.

SQL Azure Database Access

To access a SQL Azure database from the Microsoft .NET Framework code, you can use stan-
dard ADO.NET: the Sqg/Command class to define a command, a Sg/DataReader to pull data
out, or Sg/DataAdapter, because internally SQL Azure uses a Sq/DataReader in a traditional
manner. You only have to adapt the Sq/Connection class’s connection string. After you change
it to the cloud version of the server, you just log on.

www.it-ebooks.info


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

236 Windows Azure Step by Step

The code in Listing 9-1 reads the customerld field for every row in the customers table by
using the oldest .NET Framework code.

LISTING 9-1 C ass ¢ ADO.NET code.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;
using System.Data.Sq1Client;
using System.Data;

namespace TAServices

{
public partial class _Default : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{
try
{
using (SqlConnection conn = new SqlConnection())
{
conn.ConnectionString = "some connection string";
using (SqlCommand cmd = new SqlCommand())
{
cmd.Connection = conn;
cmd. CommandText = "SELECT CustomerID from customers";
conn.Open(Q);
using (SqlDataReader dr = cmd.ExecuteReader(
CommandBehavior.CloseConnection))
{
while (dr.Read())
{
// Do something
}
dr.Close();
}
b
}
}
catch (SqlException ex)
{
// Something goes wrong
}
}
}
}
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The classic connection string for a trusted SQL connection is something similar to the follow-
ing code:

Server=myServer;Database=myDb;Trusted_Connection=Yes;

If you are using a standard SQL connection instead of a trusted one, you have to modify the
connection as shown in the following code:

Server=myServer;Database=myDb;Trusted_Connection=Yes; User
ID=user;Password=password;Trusted_Connection=False;

With SQL Azure, the connection cannot be a trusted connection, because the client machine
will be always in a different domain than SQL Azure. SQL Azure cannot be in a user domain.

As you learn in the next section, when you create a virtual server to host your database in the
cloud, you receive a server name. You can then modify your connection string accordingly:

Server=tcp:VirtualServerName.database.windows.net;
Database=myDb;Trusted_Connection=Yes; User
ID=user@VirtualServerName;Password=password;Trusted_Connection=False;

The two modifications shown in boldface are the server address and the format of the User
ID setting. As stated in the previous paragraph, the VirtualServer name is assigned by the
platform when you complete the Create Server wizard. The user format is different because
the connection is opened to a front-end node that needs to validate the user to let the con-
nection reach the real server.

You can also use LINQ to SQL or Entity Framework in both .NET Framework 3.5 and 4 from
either a Windows Azure hosted service or an on-premises solution. NHibernate and other
ORMs also work if they use ADO.NET. When used with Entity Framework, the connection will
be similar to the following code:

metadata=res://*/ Model.csd1|res://*/ DataModel.ssd1|res://*/DataModel.ms1;
provider=System.Data.SqlClient;provider connection string=&quot;Data
Source=VirtualServerName.database.windows.net;Initial Catalog=MyDB;Integrated
Security=False;User ID=user@VirtualServerName;Password=password;
MultipleActiveResultSets=False;Encrypt=True;TrustServerCertificate=False&quot;"
providerName="System.Data.EntityClient"

This connection string is essentially identical to the classic version; you just have to modify
the server pointer and the user name value. Modifications in the preceding code are in
boldface.

Other platforms can also access SQL Azure using native ODBC code and its variants, such as
JDBC from the Java environment. Compared to a traditional on-premises solution, you have
to adapt the connection string similarly to the ADO.NET managed provider version, but you
can use your existing JDBC:SQLServerDriver. You can also use Hibernate on the Java platform
because it can use the SQL Server JDBC Driver.

www.it-ebooks.info


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

238 Windows Azure Step by Step

The code that follows is an example of this kind of connection that points to the same data-
base as the previous connection. The highlighted code shows the differences between the
code for SQL Server and the code for SQL Azure:

hibernate.connection.driver_class=com.microsoft.sqlserver.jdbc.SQLServerDriver

hibernate.connection.url=jdbc:sqlserver://VirtualServerName.database.windows.net:1433;
databaseName=mydb

hibernate.connection.username=user@VirtualServerName

hibernate.connection.password=password

Hypertext Preprocessor (PHP) is another environment that can access SQL Azure, following
much the same pattern. You change the connection string and then open the connection:

$server = "tcp:VirtualServerName.database.windows.net,1433";
$user = "User@VirtualServerName";
$pass = "password";

$database = "MyDB";
$connectionoptions = array("Database" => $database,
"UID" => $user,
"PWD" => $pass,
"MultipleActiveResultSets" => false);
$conn = sqlsrv_connect($server, $connectionoptions);

You've seen now how to connect to a database in the cloud. The next section describes how
to create a virtual server, assign an administrative account, and then create a database.

Database Server Creation in the Cloud

The first operation when planning a database in the cloud is creating the server, which you
can do using the portal. From the Windows Azure home page, click the Account section,
just as you have done in previous chapters. From the Account page, you can access the SQL
Azure Developer Portal.

Create a Virtual Server

You can create a virtual server without worrying about payment, because you aren’t charged
until you create a database on that virtual server.

1. Log on to the portal using your Windows Live ID account. Choose the Database section
from the lower-left toolbar. Your subscriptions will appear on the top-left pane. The fol-
lowing figure shows the page containing my subscriptions.
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1§ WP Cloud services - Dev., ‘— \n
5%

Create a new Windows Azure Subscription
The Microsoft Online Services Customer Portal
is where you purchase subscriptions to the SQL
Azure platform and to other Microsoft online
services. After your purchase is complete, you
will receive a confirmation notification in e-mail
with instructions on accessing your account on
the SQL Azure platform. Once your account is
activated, create your SQL Azure servers and
Jatabases.

{[J Home

Hosted Services, Storage
< Accounts & CDN

| Database

Creats a new SQL Azura Sarver
Each Windows Azure subscription can contain
multiple logical SQL Azure servers. When
creating a SQL Azure server, specify a region
for your server. Once your server is created, a
read-only master database and a server-level
principal login are created automatically. Then
you can create your own databases and logins
similar to those in instances of SQL Server on
your presmises.

it Reporting

Service Bus, Access Control
E | & Caching

:‘ Virtual Network

Take me back to the old portal

Ready

Create a new SQL Azure Database

A SQL Azure server is a logical group of
databases and acts as a central administrative
point for multiple databases. In each database,
you Lan weale lebles, views, indives, stored
procedures, and other familiar database
objects. You can create a new database by

© 2010 Microsoft Corporation Privacy Statement Terms of Use

SQL Azure Developer Center

Get the latest developer information
on SQL Azure, including new technical
articles and downleads, links to the
product documentation, community,
support resources, and more.

SQL Azure FAQ
This article provides answers to the
mast frequently asked questions
about the Microsoft SQL Azure
Database.

SQL Azure Database Documentation
This set of documentation helps you
understand SQL Azure, and provides
guidelines on how to implement and
deploy relational database solutions to
the cloud.

SQL Azure Team blog

The SQL Azurc Team Blog is a great
place to find the latest information on
SQL Azure including Service Updates,
How-To articles and information on
using SQL Azure with different
Microeoft and non-Microsoft
technolegies.

Windmus Aziirs Dlztfnrm Tanlbit

Help and Support

Feedback 53

Tip G ve mean ngfu names to the subscr pt on you buy nthe B ng Porta, because the
W ndows Azure Porta, the W ndows Azure AppFabr c Porta, and the SQL Azure Porta et
you choose the project on 'y by name

Choose the project or subscription you want to use to create the database.

If this is the first Virtual Server you created in the project, you may have to accept the
Terms Of Use by clicking the | Accept button.

Click the Create button in the top toolbar to start the Create Server wizard shown in
the next figure. The first step in the wizard lets you choose the region where you want

your virtual server to be hosted.
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Creale Server

Create a new server (7]

This wizard will guide you through the specific tasks to create your SQL
Azure server and to prepare it for use.

Select a region where your SQL Azure server should be hosted.

< previous |_Next> || Cancel |

5. Choose the region you prefer, and then click the Next button.

6. Type myAdmin as your Administrator Login and aZureStep Step as the password, and
then click the Next button. The following figure shows the second step of the wizard.

Creale Server

Create a new server (7]

‘specify the loain and password of the server-level principal of your 5QL
Azure server.

Administrator Login: | myadmin
—
—

| < Previous || Next> || Cancel |
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7. In the last page of the wizard, leave all the fields set to their default values, and click the
Finish button.

If you followed these steps, you will be redirected to the Subscription Information page that
shows you the server name, the administrator name, and the location you selected, as you
can see in Figure 9-1.

EJ Windows Azure Platform Billing | Roberto Brunetti | Signout ~ &
7 =
% d 4
New Create re =3 re e % Refrash
Subscription Server ‘ Database I View ‘
< > _
Subscriptions Subscription Home: 1786887456 Erapetizes)
4 1786887456 Subscription ID
4 [ vghi7qet1 'r\n Subscription Information bedocfa7-cc03-480c-845d-40457
[@ master Subscription ID: bedccfa7-cc03-480c-845d-40d5791chfdt e —
{3 ThinkAhead - MSDN l A l Account administrator: roberto@robertobrunetti.net 1786887456
4 WP7 Cloud Services - Dev Acc Co ; . ;
Service administrator: roberto@robertobrunetti.net I ——
status: Ready roberto@robertebrunetti.net
I Ao s [~ Service Administrator
Server Name ~ Administrator User  Region Fully Qualified Server Narr roberto@robertobrunetti.net
valhi7qet1 myAdmin North Europe vglhi7qet1.database.window | Status
Ready
‘[J Home
Server Count
Hosted Services, Storage 1
< Accounts & CDN
[] Database
™ Reporting
Service Bus, Access Control
= & caching
.
w.x Virtual Network
Ready Take me back to the old portal |  © 2010 Microsoft Corporation Privacy Statement Terms of Use Help and Support Feedback q.

FIGURE 9-1 Subscr pt on nformat on page.

You have now created a virtual server that can host different databases. The server name is
autoassigned, and you must use it in the connection string for both the Data Source and the
User ID parameters, as discussed in the previous section.

From the Subscription Administration page, you can also drop the virtual server if you want
to delete it, and you can reset the administrator password whenever you want.

The administrator represents the highest user level. An administrator can be compared to the
famous System Administrator (sa) in SQL Server. This user can administer the server, create
new databases, log on to all databases hosted in this virtual server, and so on.

Figure 9-1 shows the master database, which has the important function (as it does in the on-
premises version as well)—of storing system objects and tables.
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Create a Database

After requesting the virtual server, you can create a database. Each database is billed based
on its size. In other words, there’s no difference in cost between creating a single virtual
server in a subscription with five databases and creating five virtual servers in five different
subscriptions with just one database in each.

You are charged based on database instances per month. Various database editions are
available to fulfill different needs. For example, the Windows Azure Platform Development
Accelerator Extended edition offers a 10-GB database at a discounted price together with
one instance of a hosted service. There is also a SQL Azure Development Accelerator Core
that offers a 10-GB database at a discounted price.

Note You are charged ony for the data you store n your database Transact on ogs and system
objects are not taken nto account forb ng purposes

Depending on your Windows Azure subscription, you have particular database creation
rights. For example, a user with a Development Accelerator Extended account cannot create
a 50 GB database.

Note Prcngand po cescan vary overt me | suggest you ver fy ntheb ng system wh ch
optons are ava ab e when you create your subscr pt on

1. Double-click the subscription in the upper-left pane, and then click the virtual server
you created in the “Create a Database” procedure.

2. Click the Create button in the upper toolbar. Do not click the Create button you used
in the previous procedure. (If you selected the virtual server correctly, the button is
unavailable). The following figure shows the Create Database dialog box.
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&« & hupsifiwindowsanr.. O - @BC X &

Create Database

Fnter the name of the datahass tn create, as well as it< adition and
maximum size.

Database name: |mYDB |

Edition: [ Weh ]
siza: @3 ']
[ oc J[ comca |

3. Type myDB for the database name, and choose the edition and a corresponding size to
suit your needs. The Web edition lets you choose from 1 GB and 5 GB database sizes,
whereas the Business edition lets you create a database up to 50 GB.

4. Click OK to create the database. The operation takes just a few seconds.

After following these steps, the page presents you with your new database. Figure 9-2 shows
a real server with the production database that stores the data for the Save The Planet
Windows Phone 7 application. | obscured some sensitive details.

At this point, you have all the information you need to adapt the connection string to your
database in the cloud. Follow the connection string guidelines in the section “SQL Azure
Database Access” earlier in this chapter.
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FIGURE 9-2 Area database n producton.

All communication between SQL Azure and your application requires encryption: Secure
Socket Layer (SSL). If the client application does not validate certificates upon connection,
your connection to SQL Azure can be subject to classic "man-in-the-middle" attacks. SSL
secures the connection by validating the server certificate and then encrypting all traffic.

If you do not specify Encrypt true in the connection string, the connection and data are still
encrypted, but they may not validate the server certificates and would thus be susceptible
to the same types of attacks. To validate certificates with ADO.NET, set Encrypt True and
TrustServerCertificate False in the database connection string.

Microsoft SQL Server Management Studio R2 also supports certificate validation. You have
to set Encrypt Connection in the Connection Properties dialog box. SQLCMD.exe supports
encrypted connections starting with Microsoft SQL Server 2008 R2. You can use the -N
command-line option.

Before you can connect a client to the SQL Azure database, you need to perform another
small step: opening the firewall to the remote machine.
Configure the Firewall

Firewall configuration is often a pain point when building on-premises solutions, but this
procedure shows how you can configure firewall settings in only a minute with SQL Azure.
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You need to know that the SQL Azure service is available only through TCP port 1433. It
cannot be reached (in this first version) via named pipes or other protocols. To access a SQL
Azure database from a client application hosted in your local area network, ensure that your
firewall allows outgoing TCP communications on TCP port 1433.

1. In SQL Azure, click the Firewall Rules button from the Server Information Page.

2. To allow connections from a Windows Azure hosted service (a Web or Worker Role),
select the Allow Other Windows Azure Services To Access This Server check box.

3. If you need on-premises access or mobile access, you must add a corresponding rule
by clicking the Add button.

4. Give the rule a meaningful name and insert the range of IP addresses that can access
the virtual server. The modal dialog box shows your current IP address, which must
be inserted in the rule when you want to connect to the database with SQL Server
Management Studio.

5. Click the OK button.

Figure 9-3 shows the MicrosoftServices rule that is automatically created whenever you select
the Allow Other Windows Azure Services To Access This Server check box, and a custom rule
named All that ranges from the 1.1.1.1 IP address to the 255.255.255.255 IP address.

3l = topsiwincousanr. O v @G X & Management Portal =Wind... %

[ Windows Azure Platform Billing | Roberto Brunetti | Signout ~ €
7 & O I
B4 [ I 14 *y
Mew Drop Reset Admin Create Test Mznage Refresh
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Subscriptions Server Home: vglhi7getl roperties
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4 [3 valhi7get1 Server Information valhizqeta
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- oD Administrator Login: myAdmin
@l my - bedccfa7-cc03-480c-845d-40d97
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. Administratar | ngin
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FIGURE 9-3 Frewa rues.
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SQL Azure Access

The steps for building and using a SQL Azure database, as you have learned so far, are the
following:

1. Create a virtual server from the portal. When you do that, the infrastructure provides
you with a server name automatically.

2. Choose an administrative account and a password.
3. Create a database, providing the name and the maximum size.
4. Define applicable firewall rules.

Think for a moment about the steps involved in building a traditional on-premises solution.
The process typically starts with hardware selection and includes the licensing considerations
for both the operating system and the database engine. Consider as well the installation
steps required for a SQL cluster, and the security issues that emerge—even in a simple sys-
tem. With SQL Azure, you can forget almost all of these concerns. You can pay just $9.00 per
month (7.5 euros) for a scalable, redundant database where you can store up to 1 GB of data
that you can access securely from anywhere in the world.

Now that your database is ready, you can use your traditional ADO.NET or ODBC code by
changing only the connection string. If you are configuring a classic on-premises solution, you
probably change the connection string in the connectionString section of your App.config or
Web.config file, but you can also use a different mechanism if you like.

If the client application is a Web Role or a Worker Role (or both), remember to store the con-
nection string in the service configuration files. Do not use the Web.config or App.config files
in this scenario, because you cannot modify them without redeploying the entire solution to
Windows Azure.

To add the connection string parameter to the service configuration, you can either use
Microsoft Visual Studio or manually add the XML elements to the configuration files. If you
decide to use Visual Studio, remember to choose String as the type for the parameter setting,
as shown in the following figure.

DemoTest [Rale] =

Configuration _]Add Setting < Remove Setting

Settings Add configuration settings that can be accessed programmatically and dynarmically updated.

Endpaints Marne Type Value

Local Storage

Certificates
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The setting type Connection String is dedicated to connections to in storage account projects
and is used by the StorageClient APIs to build the correct URLs for blobs, tables, and queues.

If you prefer to modify the ServiceConfiguration.cscfg file manually, remember to add the
configuration settings to the service definition file before assigning the settings values in the
service configuration file.

Listing 9-2 shows the service definition for a Web Role named WebRolel, with a setting
named myDBConnectionString. The service definition contains just the definitions for the
various parameters.

LISTING 9-2 Serv ceDefin t on.csdef.

<?xm] version="1.0" encoding="utf-8"7>
<ServiceDefinition name="DevLeapCloudService" xmlns="http://schemas.microsoft.com/
ServiceHosting/2008/10/ServiceDefinition">
<WebRole name="WebRolel">
<InputEndpoints>
<InputEndpoint name="HttpIn" protocol="http" port="80" />
</InputEndpoints>
<ConfigurationSettings>
<Setting name="myDBConnectionString" />
</ConfigurationSettings>
</WebRoTe>
</ServiceDefinition>

Listing 9-3 presents the value assignments for the ServiceConfiguration.cscfg.

LISTING 9.3 Serv ceConfigurt on.cscfg.

<?xml version="1.0"7>
<ServiceConfiguration serviceName="DevLeapCloudService" xmlns="http://schemas.
microsoft.com/ServiceHosting/2008/10/ServiceConfiguration">
<RoTe name="WebRolel">
<Instances count="1" />
<ConfigurationSettings>
<Setting name="myDBConnectionString"
value="Server=tcp:VirtualServerName.database.windows.net;
Database=myDb;Trusted_Connection=Yes; User ID=user@VirtualServerName;
Password=password; Trusted_Connection=False" />
</ConfigurationSettings>
</Role>
</ServiceConfiguration>
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To change the connection string, you can use the developer portal—without redeploying the
entire solution to Windows Azure.

If you created the structure of your tables, views, and stored procedures in the cloud data-
base instance, you can use Visual Studio to connect to them using the same connection
string information. In fact, you can use any Visual Studio tool that uses a connection string to
connect to a SQL Azure database. For example, you might build your Entity Data Model by
connecting the designer to the SQL Azure database.

The following figure shows the classic Visual Studio Add Connection dialog box connecting
to the SaveThePlanet database in my SQL Azure virtual server.

Add Connection @

Enter information to connect to the selected data source or click "Change” to
choose a different data source andfor provider,

Data source:

Microsoft SQL Server (SgiClient)

Server name:

S | ta b as e vindowes, net -

Log on to the server

() Use Windows Authentication

@ Use SOL Server Authentication
User name:
Password: LITITITTITTITTY]

Save my password

Connectto a database

@ Select or enter a database name:

SaveThePlanet -

() Attach a database file:

Browse,.,

o o)

When the connection is defined, any Visual Studio tool that uses a database can work against
SQL Azure database instances. The following figure shows the SaveThePlanet.Person table
structure and data inside the traditional Visual Studio 2010 IDE.
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You can also use SQL Management Studio R2 to manage database objects such as tables,
views, and stored procedures, as well as logons, users, and groups. Finally, you can use the
Query Analyzer to query and manage data.

The following figure shows the Connect To Server dialog box.

3'3 Connectto Server @

Microsoft*

2 SQL Server2008r2

Login | Connection Properties | Additional Cannection Paramete|s|

Server

Type the zerver name, or choose it from the drop-down list.

Server type: [Database Engine - ]

Server name: Yirtuals erverM ame. database windows -

Authentication: [SE!L Server Authentication v]
Lagin: adminizitualS ervertl ame -
s ———

[7] Remember passward

LConnect ][ Cancel H Help H DOptions <<
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After making a successful connection, SQL Server Management Studio R2 presents the list of
databases on the virtual server, shown in the following figure, and you make data requests
using the traditional query window.

= Microsoft SQL Server Management Studio =
File Edit Wiew Query Project Debug Tools ‘Window Community Help
A Mewquery | [ ERHG D B EHI Eg
%7 SeveThePlanet - 1 Exeuule v IsE )% aEEn =2 AL L
Object Explorer ~ 1 x| sQLQueryLsql-c.. (183)) - x | [Prapert.. ~
c - - SELECT [EntryType] = -
onnect 37 =J Emerperaunt] — | Current conr
B 0§ - 2databasewindows.net (SQL Server 10, . [EntryTypekey]
,:‘ fR— Gorpmm [saveTheplanet] [dbo]. [saveTheplanet entrystatistics] 'E| A :
& 4 System Databases ggrege
= [ SaveThePlanet Conny
= [ Tables gl Elapsell
@ [ System Tables Finish 12
® 1 dbo.SaveThePlanetEntryStatistics Name
@ I dbo.SaveThePlanetPerson Rows 11
@ 2 dbo.SaveThePlanetValueReached L9 Startt 13
i £ Vies State 0
& £ Synonyms B Connect
@ [ Programmability Connr ...
& O3 Security ~ | /B Connect
= [ Secunty 4 il » Conn 00
Bia L;qlns mm Conmi 12
L} i i 11
&1 [ Management EntyType EntyTypsCount  EntyTypekey - Cz: =
1 EnigTypel 12508 o ’
2 EngType? 3500 02 ConnyO
3 EntyType3 11424 0 Displa .
4 ColyType_d 12490 04 Login 1
5 EnTypeS 12453 05 E 1
5 Enlwe® 1463 06 Server] 10
7 EntoType 7 9483 o7 Sessio df
8 EnlyTwped 6817 08 D |16
5 EngTyped 14467 i b
10 EniType 10 16768 10
11 EriType 11 2474 1 -
P P—p— v @a | Ldatabasewvindows.., SaveThePlanet | 00:00:00 | 11 rows
Outpt = T3¢ [ Nome
The name of t
cannection,
Ready Ing Coll th1

Object Explorer presents a slightly different set of information:

B |t lacks the entire Server Object tree because SQL Azure doesn't support Linked Servers
or Backup Devices.

B The Management tree contains just the Data-Tier application menu. There are
no Database Mail, Distributed Transaction Coordinator, Resource Governor, or
Maintenance Plan items.

B Replication engines are not supported in the current version of SQL Azure, so there is
nothing related to this feature in the user interface.

B The Security tree presents only the logon menu; logons are equivalent to the on-
premises version of SQL Server.

B Some of these features are self-managed by the infrastructure, and some are simply
not present at the current time.

B You can still ask for the query execution plan, shown the following figure.
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L Microsoft SOL Server Management Studio =)@ |
File Edit ‘iew OQuery Project Debug TIools Window Community Help
Hnewquery | [y BBt | |G W I HE g
B3 | SeveThePlanet | T Execute visE [ aEEn =2
Object Explorer = & X | 5QLQueryLsql - c..cOunakhi72 (1830 - x |[Propert.
Il - SELECT [EntryType] = N
onnects 3§ , [EntryTypecount] | Currentecanr
2 0 cYunakhfl2.database windows.net (SQL Server 10, . [EntryTypekey] i
,:‘ 22 Databases Gotuom [savaThePlaner] [dbo] [saveTheplaner entrystatistics] 'E| A
@ 3 Systern Databases OEn:
= [ SaveThePlanet Canny
= [ Tables ||| Ermpsenn
& [ System Tables Finish 12
® 1 dbo.SaveThePlanetEntryStatistics Name c3
® = dbo.SaveThePlanetPerson Rows 0
® 2 dbo.SaveThePlanctValueReached Ll starte 1z
@ £ Views State O
@ £ Synonyms E Connecti
@ [ Programmability Conne ctur
@ 03 Security ~| B Connecti
= [ Secunty 0l i » Conne 00
= 3 Legins T i Conm 12
£ teadrminéTty 13 Messages| &4 Execulion plan o
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SELECT [EntryTypc] , [EntryTypeCount] , [Ent.. Conn: O
Displa ¢t
ke Login o
- Clustered Index Scan. Server 8
[GaveThePlanet .Entrys.. Server| 10
Cost: 100 % Sessio db
SPID 18
) —— v | @ 0. | unakhfT2database:windows.. | tadminiT@clunakhfTz.. | SaveThePlanet | 00:00:02 | 0 rows
Dt ~ 2 X Name
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connection,
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If you normally work with a SQL Server instance on your machine or on your Local Area
Network (LAN), you will see a little difference in the performance of the management tool.
This is related to the network latency; requests made by the tool have to traverse the Internet
until they reach the data center where you decided to host your virtual server.

One of the best ways to work is to use a local database instance to configure the SQL Azure
database. You develop by using the local database instance, updating its objects, testing the
application against it, and then transfer the completed tested structure to the cloud instance.
You can do this using either Visual Studio 2010 or SQL Server 2008 R2. You can also use

the tool of your choice to produce the T-SQL script on the local instance and apply it to the
cloud.

Not every SQL Server database feature can be used in SQL Azure, so you have to be care-
ful when you create new database objects in your local database instance. For example, you
can't use User Defined Types in the current version of SQL Azure, so you must remove those
in the generated scripts before applying the scripts to your cloud version.

The next sections analyze the relational engine feature and introduce a tool that simplifies
creating a cloud adaptation of a local instance.
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SQL Azure Relational Engine Feature

SQL Azure's top features, as listed by Microsoft, are these:

Tables, views, indexes, roles, stored procedures, triggers, and user defined functions
Constraints

Transactions

Temp tables

Basic functions (aggregates, math, string, date/time)
Constants

Cursors

Index management and index rebuilding

Local temporary tables

Reserved keywords

Statistics management

Table variables

Transact-SQL language elements such as create/drop databases, create/alter/drop
tables, create/alter/drop users and logons

As mentioned at the beginning of this chapter, some of the relational database engine func-
tionalities are not supported. For quick reference, the main features not supported are these:

User-defined types

Common Language Runtime (CLR)
Database file placement

Database mirroring

Distributed queries

Distributed transactions

Filegroup management

Full Text Search

Global temporary tables
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Note Ths st may change over t me Read the offica gu de to ver fy whether these are
supported n the current vers on of the product

There are also some differences in the way SQL Azure manages indexes, pages, file groups,
and locks with respect to its on-premises counterpart. You need to remove the following
keywords from the script generated by the SQL Azure management tool:

B The USE statement

B The file group specification for table

B The NOT FOR REPLICATION specification

®  PAD INDEX, ALLOW ROW LOCKS, ROWGUIDCOLUMN, ALLOW PAGE LOCKS
B Fill Factor

B NEWSEQUENTIALID

B Windows Login

In addition, every table needs a clustered index.

Existing Database Migration
There are different ways to transfer schema and data to SQL Azure.

You can generate a T-SQL script from SQL Server Management Studio 2008 R2, analyze it to
remove the unsupported SQL Azure features, and adapt some of the T-SQL statements. Then
you can connect the Management Studio tool to the SQL Azure database and run the script
against it. You can do the same thing to update an existing database: use your preferred tool
to generate an incremental script, adapt it for SQL Azure, and then run it against a SQL Azure
database.

After moving the database structure to the cloud, the next step deals with the way you trans-
fer data to and from the SQL Azure instance. An easy (but time consuming) method is to
generate INSERT statements and run them against the remote database. But a more power-
ful technique is to use SQL Server Integration Services (SSIS). SQL Azure does not support
SQL Server Integration Services. That means only that you cannot run an SSIS package from
a SQL Azure instance. However, your local version of SQL Server supports SSIS natively, which
means that you can define and launch an SSIS package from SQL Server to pull or push data
to SQL Azure. Showing how SSIS works is outside the scope of this book, but you can find
plenty of information online.
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If you decide to use SSIS, remember that SQL Azure does not support OLE DB, so your con-
nection must be based on ADO.NET.

SQL Azure also supports the BULK-COPY (BCP) statement and its cousin, the .NET Framework
class SqlBulkCopy. This is the fastest technique for inserting large numbers of records into a
table.

Currently, SQL Data Sync is in CTP2, but it should be released sometime in 2011. At the time
of this writing, its goals are the following (Microsoft Corporation, Windows Azure website,
2011, http.//www.microsoft.com/en-us/sqlazure/datasync.aspx):

B Extend enterprise data to the cloud rather than replace it.

B Move workloads to the cloud in stages, preserving investment in existing infrastructure.
B Extend data to remote locations such as offices and retail stores.

B Enable new scenarios that span enterprises and the cloud.

B Scale as resources requirements grow.

B Provide no-code sync configuration, which allows you to easily define data to be syn-
chronized with easy-to-use tools.

B Expose a scheduling configuration, allowing you to choose how often data is
synchronized.

B Manage conflict handling so that you can handle issues when identical data is changed
in multiple locations.

B Provide logging and monitoring: Administration capabilities for tracking data and mon-
itoring potential issues.

SQL Azure Migration Wizard

A simple and effective way to transfer structures and data from a local database instance to a
SQL Azure database is to install and use the SQL Azure Migration Wizard. This tool has been
available on CodePlex since the CTP version of SQL Azure. At the time of this writing, the cur-
rent version is 3.5.7. You can download it from http://sqlazuremw.codeplex.com/.

You can use the SQL Azure Migration Wizard tool on a local SQL Server 2005 or SQL Server
2008 database to produce a script suitable for SQL Azure. The wizard automatically removes
any unsupported feature, adapts the different keywords cited in the previous section, exe-
cutes the script against a specified SQL Azure database, and moves the data to the cloud.
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The tool can also perform the inverse operation: when pointed to a SQL Azure database, it
can translate the script into the on-premises SQL Server dialect, and move the remote data
to a local copy. It can also move data from one SQL Azure database to another, and analyze
local SQL Profiler data for SQL Azure compatibility.

The first screen in the wizard asks what kind of operation you want to perform. The first
group of options concerns the analysis feature, which lets you analyze SQL Databases, a TSQL
script file, or a SQL Profiler Trace file.

From here you can also analyze and migrate a local database or a TSQL file to SQL Azure.
The final option involves migrating a database without analyzing its structure. The following
figure shows the first page of the wizard.

Select Process
Select the process you want the wizard to talk you through.

Analyze Only
© SQL Database
SQLAzureMW v3.6.1 © TSQL Fie
) 5QL Profiler Trace File

This wizard gives you the options to analyzes,

generate scripts, and migrate database Analyze and Migrate

schemas and data from: © SQL Database

1) SQL Server to SQL Azure. ) TSQL File

2] 5QL Azure to SOL Server

3] 5QL Azure to SOL Azure Migrate without Analyzing

It will also analyze SQL Profiler trace files and © 5QL Database

TSOL script for compatibility issues with SQL

Azure, Run TSQL without Analyzing
NOTE: You must be DB Owner in order to O TSOL File

analyze or migrate a database.

< Back Mext >

The second step of the wizard asks for the local connection and is shown in the following
figure. You can choose whether to connect to the Master DB to ask for the list of every data-
base in the local SQL Server instance.

www.it-ebooks.info


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

256 Windows Azure Step by Step

] Connect to Server.., @
Server name:  localhost -
Authentication

) Use Windows NT Integrated Security
@ Use a specific user ID and password

User name:  sa

Password: Hokk

Database
() Master DB iList all databases)
@ Specify Database

Database: SaveThePlanet
Connection 15 2| seconds
[ Connect ][ Cancel ]

The next step, shown in the following figure, asks which objects you want to analyze and
script. The advanced options are very useful for determining the settings to use when the
tool generates the script. For example, you might choose to script tables and data but not
unique keys and defaults.

o Script Table - NELLO

Choose Objects
Select database ohjects to script

(@ Script all database objects
@ Select specific database abjects

[CIRoles -
[CIschemas

[CIstored Procedures

= D Tables

[CI[dho] [tabsgenda]

[cho]. [tabBinaryResources ]
[cho]. [tabContent Types]
[cho]. [tabCustomers]
[cho]. [tabEstates]

[cho]. [tabEstateTypes]
[cho]. [tabSalesmen]

[cho]. [tabixiL]

er Defined Data Types
[cho]. [udtaddress]

o
m

&

(=Rl

[cho]. [udtBinaryResourceData]
[cho]. [udtDataTime]
[cho]. [udtDescription]
[cho]. [udtEMail]
[cho]. [udtEurorrice]
[cho]. [udtFilePath]
[cho]. [udtFlag]
[cho]. [udtidagenda]

[cho]. [udtldBinaryResource] -

Select Al l [ Deselect Al ] [ Advanced ]

After you chose the objects to script, the tool analyzes the database, produces a script, and
displays a summary of the analysis, as shown in the following figure.
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o) Seript Table - MELLO

Results Summary
Scripting and Analysis Summary

Result Summary | SqL Seript |

Done!

Process started at 13/11/2010 19:09:38 - UTC -» 13/11/2010 18:09:38 ...
Table [dbo].[tabEstateTypes] - Removed 'ROW GUID COLUMN' because it is not supported in this wersion of SQL Server,

Table [dbo].[tabEstateTypes] - Data type ‘newsequentialid' is not supported in the current version of SOL Azure. Replacing with newid,
StoredProcedure [dbo].[spSendSalesmaniessage] -- BEGIM DIALOG COMWERSATION is not supported in current version of SOL Azure
IStoredProcedure [dbo].[spSendSalesmantessage] -- SEMD ON COMVERSATION is not supported in current version of SOL Azure

\snalysis completed at 13/11/2010 19:09:42 -- UTC -» 13/11/2010 18:09:42

sy issues discovered wil be reported ahove.
ITotal processing time: 0 hours, O minutes and 3 seconds

The next step asks you to provide a connection to a SQL Azure database, validates it, and
then runs the script against the database in the cloud.

Summary

SQL Azure is an adaptation of SQL Server for the cloud. It provides the same set of funda-
mental database engine features as its local version. Some local SQL Server features are not
available in the current cloud version, and others are simply impractical in the cloud. You
can populate SQL Azure databases using SQL Server Integration Services or the SQL Azure
Migration Wizard.

Quick Reference

To Do this

Use the c oud nstance of a database Mod fy the connect on str ng

Create a server that can host databases Use the SQL Azure Porta

Create a database structure Use SQL Server Management Stud o 2008 R2 or
Vsua Stud o 2010

Configure port access ru es Use the Frewa Settngrues nthe porta and

define og ns for v rtua server

M grate an ex st ng database Cons der us ng the SQL Azure M grat on W zard
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Chapter 10
Accessing Azure Services from
Everywhere

After completing this chapter, you will be able to
B Understand how to access a storage account from a client application.
B Write code to use the Storage Client library from a Windows Forms client application.
B Create a basic PHP page to work with the storage account.
B Understand how to make direct calls using REST to access Windows Azure Services.

This chapter is dedicated to some important aspects of a Windows Azure solution. In the
preceding chapters, | used Microsoft ASP.NET applications to access cloud-based resources,
but any client on any platform can use Windows Azure resources and services. In this chapter,
you learn how to configure a client application to access the storage account.

The example you follow in this chapter is a simple Windows Forms application that leverages
the storage account features to store and retrieve blobs and entities. | chose Windows Forms
to make the point that any client can access Windows Azure services as long as it can con-
sume a standard interface based on HTTP/REST. In the code sample, you use the same library
(StorageClient) you used in Chapter 4, "Windows Azure Storage,” and Chapter 5, “Tables,
Queues, and Worker Roles.”

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on ncuded n th s book was accurate at the t me of wr t ng

259
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Creating the Storage Account Project

In this section, you will create a Storage Account Project using the Windows Azure
Management Portal, a client application that uses the StorageClient APls to manage data
in the storage account. Then, you use the client application to store and retrieve data.

Create the Storage Account Project

You need to create a Storage Account Project to store and retrieve data. In this procedure,
you create a new storage account.

1. Open the browser of your choice and go to the Windows Azure Portal at http://
www.azure.com.

2. Log on with your Windows Live ID to access the Management Portal.

3. Start the Create A New Storage Account wizard by clicking the New Storage Account
button on the top toolbar.

4. Choose a unique name for your storage account. If you choose a name that is already
claimed, you receive an error. For example, if you type azuresbs in the Enter A URL text
box, you receive the error message shown in the following figure.

& hitps:/fwindows.azure.com;

P R E-A NN
i Favorites | g5 @ Suggested Sites = @) Web Slice Gallery =

& Management Portal ~ Windows Azure Platform &R < [ dm v Pager Safetyr Tools+ @+ & 7

Create a New Storage Account

Choose a subscription

[ 17RARATASA.

Enter a URL

[szuresbs

Choose a region or affinity group
()| Choose 3 Region .

O create or choose an affinity group ﬁ

[g} € Internet | Protected Mode: On 45 v ®wWe% v
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The error occurs because the name azuresbs is already claimed. You need to type
a unique name that will represent the prefix for the common service URI (http.//

servicename.*.core.windows.net).

Choose a unique name for your service and type it in the Enter A URL text box.

Continue this process until you choose a name the portal accepts.

Choose your preferred region in the first combo box in the Choose A Region Or Affinity

Group section. | have chosen azuresbs3, as you can see from Figure 10-1.

/& Management Portal - Windows Azure Platform - Windows Internet Explore

@O =[] https/windows.azure.com;

- 8B4 | x|l eng Pl g

ng = £ ) ] v Sign i
x| b | Hotmail Autofill Private M.:a;cuu E-msilpsge | 9 3 sinin
o Favorites | 5% @& Suggested Sites v @] Web Slice Gallery v
. . »
& Management Portal - Windows &zure Platform &R v 2] v Page~ Safety~ Tools~ @~ &
-, - - . ~ @
L3 Windows AzurePlatform Billing | Roberto Brunetti | Sign Out «
EIEN i
g =] Jd A m )
New Storsge Delete | Enable o Add Regenerate
Account  Storage | CDN Domain
Storage cON Custom Domain Access Kevs
~ Sy ? b rti
3 Deployment Health || Affinity group name “l | £|| * Properties Eel
3 Affinity Groups Name Type Status Last updated Primary access key
3 Management Certificates 5| ThinkAhead - MS5DN  Subscription Active <Hiddenz |View
[3 Hosted Services (7. = - s
7 = wP7 Cloud Services - | Subscription Active e ——
(2 < i
3 Storage Accounts (5) £ pDCnA CTP Suhseription Pisahled pv—
B2 Robertob - CTP Subscription Disablad View]
rJ i & 1786887456 Subscription Active Blob URL
~ Hosted Services, Storage 13 devleap Storage account Created  2/9/2010.. azuresbs3.blob.core.windows.net
' Accounts & CDN | devleaprob Storage account Created  2/9/2010 Table URL
azuresbs3 Storage account Created 1/25/2011
{§ Database E ¢ 22 azuresbs3.table.core.windows.net
Queue URL
Jut| Raporting
szuresbs3.queue.core. windows.net
?? Service Bus, Access Control Account Name
> BEET azuresbs3
“-“-E Virtual Network Last updated
Done. 7s to next refresh. Take me back to the old portal | ® 2010 Microgoft Corporation Privacy Statement Terms of Use Feedback 69

Done

& € Internet | Protected Mode: On

v BW0% v

FIGURE 10-1. Storage Accounts management page.

As you learned in Chapter 4, the portal lets you see every detail of the storage account.

Create the Client Application

In this procedure, you store and retrieve data in the storage account from a client application

by using a Windows Forms application.

1. Create a new Windows Forms Project using the Microsoft Visual Studio default tem-

plate, shown in the following figure.
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[METFramewark 4= | Sort bys Defaut =] 3 [E][ seorch Instalied Tempiat £ |l
Tnstalled Templates | tene: Vinesl O8
-~ ok Windows Forms Applicstion  VisualCk [ TPe
4 Visual C# rf 2= A project for creating an application with a
Windows Windaws Forms user inkerface
Weh \E?’ WPF Application Wisual CFF
Office
Cloud Bl Cumule Applvation Visual C#
Reporting —
SharePaint @ Class Library Visual C#
Sitverlight = =
Silverlight for Windows Phang WP Browser Application Visual CF "
Test
WCE cf| Empty Project Visual C#
Workflow
A Game Stadie 40 | Windows Service Visual C#
Othar Languages L
Other Project Types N |
Datanee @Cf WPE Custom Control Library  Visual C# L
«CH WOF User Cantrol Library Visual C#

Online Templates

DMame: AgureShs

‘
—

Location: citemph,

Solution: Create new solution -

Solution name: AgureShs Create directory for solution I
] Add o source control

ok _J cConcel

2. Type AzureSbs in both the Name and Solution Name text boxes, and click OK to create
the project.

3. Add a reference to the StorageClient library. Right-click the reference node in the proj-
ect, and select Add Reference.

4. Click the Browse tab and choose the Ref subdirectory of the Windows Azure SDK. If you
installed the SDK in the default directory, your directory is %Program Files%\Windows
Azure SDK\<version>\ref, which is shown as Ref in the directory in the following figure.

CrTr e N _SERET—
NFT_ | COM | Projects | Browse |Recent
Lookin: [ wof @ E
Name ’ Diate modified Type Sire
| MicrosoftWindowsAqure.CloudDrive.dil /120101110 Application exaension 21KB
& MicrasottWindmasAaure Diagnoshics.dil 2 Annnan Applicatinn extensinn 787 KB
WIVNW L Applicstion extension 56 KB
/20101510 Application extension 320 KB
File pome: Microsoft WindowsAzure. StorageClient ol hd
Files cf pe: [ Component Files " dl” ;" olb." ocs" ;" manifest] -]
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5. Click the OK button to accept the new reference.

6. Make the form a little bit bigger, and drag a DataGridView control from the designer
toolbox onto the form. Resize the DataGridView so that it can show more data like the
following figure.

AzurcSbsMicrosoft Visual Studio (Administrator)
File Edit Wisw Project Buld Desbug Tesm Dsts Tools Whiwsre MET Reflector Architecture Test Anshze Window Help
Pl E S| & a9 - - &5 b [windows Phone 7 Emulstor -| [ Debug ~| | 2 [s092
= N T R S N Y - e e = 1=
BB s e8] alh.

FormdLes [Design]*

=2 ]
33 ListWiews &0 Forml oE]=] [ Solution ‘AzureShs' (1 project)
MaskedTed.. 4 (3 AzuraSbs
[Z] MonthCalen... b [ Propedties
= Motifcon 3 % Ee&rinc:s
4 [EFormles
£ Humericllp... 4] Furnml Designercs
PictureDox 9 FormLresc
@O ProgressBar ) Program.cs
©®  RadivBullun
B RichTextBox .
TeBon ) Snlutinn Feplarer [ SPSTRNcRaS
L, ToalTip Properties > ix
o Ireetiew dataGridViewl System \Windows.Forms DataGridifiew =
WebBrowser =L = FE
1> Cantainers .
& Menus & Tonlhars |~ " (pplicationSettings) m
o b (DataBindings) o
S {Namc) dataGridyicwl|
i cessibleDescriptior
Wi Chart fccessibleName
FH Rindinghlavi accessibleRole Default
T Bindingsour.. AllowDrop False
e _ e T
DataSet: AllowlserToDeleteRc True %
B%mpnnen& SRR A 2185 Ldit Colurans..; Add Column,
VMuare Virtual Debugger loaded successfully.
» Printing e
b Dialngs Debugging ended. ..
& WPF Interuperabilily . | Mame)
» Reporting [l e— M v || ndicates the name used in code to identify the bject,
4 Visual Busic Nower., ~ MCMEIIARN =] Output [ SaHlES

7. Create a new class named Book to represent the entity. In the new Book class, use the
following code to define a book entity that derives from the StorageClient.TableService
Entity base class:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using Microsoft.WindowsAzure.StorageClient;

namespace AzureSbs

{
public class Book : TableServiceEntity
{
public String Title { get; set; }
public DateTime PublicationDate { get; set; }
}
3

8. Create a new application configuration file to store the connection string to the Storage
Account Project.
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10.

11.

In a hosted service, it is a good practice to store this kind of data in the service con-
figuration file. In an on-premises solution, you have to store this data in the classic
configuration file (Web.config for an ASP.NET application and App.config for a client
application).

Use the following XML fragment to configure the DataConnectionString setting that
you will use to retrieve the storage account connection:

<?xml1 version="1.0" encoding="utf-8" 7>
<configuration>
<appSettings>
<add key="DataConnectionString" value="UseDevelopmentStorage=true" />
</appSettings>
</configuration>

In the first test, you use the local storage account simulated service.

Add a reference to the System.Configuration assembly and to System.Data.
Services.Client. You need the first one to read the configuration file from the
ConfigurationManager class, and the second to use the query feature of the
Windows Communication Foundation (WCF) Data Services Client library.

Double-click a blank area in the form to create the Form Load event handler. Using
this method, you request the list of entities stored in the storage account. Replace the
default code with the following snippet:

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

using Microsoft.WindowsAzure.StorageClient;
using Microsoft.WindowsAzure;
using System.Configuration;

namespace AzureShs

{
public partial class Forml : Form
{
pubTlic Forml()
{
InitializeComponent();
}

private void Forml_Load(object sender, EventArgs e)
{
CloudStorageAccount account =
CloudStorageAccount.Parse(ConfigurationManager.AppSettings[
"DataConnectionString"]);
String baseAddress = account.TableEndpoint.AbsoluteUri;
StorageCredentials credentials = account.Credentials;
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CloudTableClient tableClient = account.CreateCloudTableClient();
tableClient.CreateTableIfNotExist("Books");

TabTleServiceContext context = new TableServiceContext(
baseAddress, credentials);
dataGridViewl.DataSource = context.CreateQuery<Book>("Books") .ToList();

The first line of the preceding code uses the Parse method of CloudStorageAccount to
build the information needed to create the request to the Storage Account Service. The
methods take the string stored in the configuration file and expose the information
needed to create the URI that points to the service and the access credentials. | built
two variables to contain this information to simplify the code.

The next two lines are responsible for creating the table container in the storage
account. The sixth line of code creates the client context passing the URI to the Table
Storage Account Service and the credentials.

The last line of the code binds the query for the Books table, asking for a book type.
There are some differences from the code used in Chapter 5, which | will explain a little
later in the chapter.

Before running this project, you have to change the default Target Framework to .NET
Framework 4 in the project properties dialog box, which is shown in the next figure. To
do this, right-click the Windows Forms Application Project and choose Properties.

AzureShs *rax

Application
N/A N/A

Build

Bssembly name: Default namespace:

AzureSts

Build Bvents

Debug

Target framework: Output type:
Resaurces [:HET Framemark 4 | [Windows Application -
Services Startup ghject:
[(Not set) '] Assembly Information...
Settings
Reference Paths Resources
Specify how application resources will be managed:
Signing
@ Icon and manifest
ey A manifest determines specific settings for an application, To embed a custom manifest, first add it to
your project and then select it from the list below.
Publish
Tcon:
Code Analysis iDefaultIcon) ~ () @

Manifest:
Ernbed manifest with default settings -

) Resource file:
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13. Before running the application, check the state of the storage emulator. To do that,

from the Start menu, select Windows Azure SDK and then the Storage Emulator User
Interface. Verify the running state of the three services. You can click the Start button
to start all of them.

14. Run the application to verify that no compilation or running error occurs. The result is

an empty grid.

The code for the Windows Form Application Project is slightly different from the code you
used in Chapters 4 and 5. Some of the runtime features of the StorageAccount class cannot
be used outside the Windows Azure hosting environment. For instance, you cannot use the
FromConfigurationSetting static method to build the URI and credentials; this method uses
internal logic to cache the information retrieved from the configuration and leverages the
SetConfigurationSettingPublisher method to read the account access key from the service
configuration file. These methods are useless outside the Windows Azure operating sys-
tem. If you tried to copy and paste the code presented in Chapter 5 to an out-of-the-cloud
application, you would receive an exception like the one presented in the following figure,
even if the application were an ASP.NET application.

[@ External component has thrown an exception. - Windows Interet Explorer o |
Q 2 Jv-||a hﬂ)‘ﬂuculhust4ﬂ:fD:Fuu|t‘aspA - HIE 4‘; B Bing o -

x

i Favorites | g (@ Suggested Sites v @] Web Slice Gallery =

_ - »
€ External companent has thrown an exception. B v B v =) # v Page~ Satetyv lgolsv @+ &

Line
Line
Line
Line
Line

Server Error in '/* Application.

External component has thrown an exception.

Description: An unhandied exception occurred during the execuion of the current web request. Please review the stack trace for more informetion about the errar and where & ariginated in the code.
Exception Details: System Runtime InteropServicss SEHException: External companent has thrown an excaption

Source Error:

24:
25:

27
28:

Sanrre File: iDemntrureiCinodSericeiNd_TabletARbRAR Winhal asex ns Line: 98

Stack Trace:

[SEHException (0x80004005): External component has thrown an exception.]
RdGetApplicationConfigurationSetting(UInt16® , UInt16** ) +0
FoleEnvi ronmentGetConfigurationSettingval ueW(UInt16™ pszMame, UInt16* pszDest, UInt32 cchDest, UInt32* pcchRequiredDestSize) +47
Wicrosoft.WindowsAzure. ServiceRuntime. Internal . InteropRol eManager . GetConfi gurationSetting (String name, Stringd ret) +93
Wicrosoft. Wi ndowsAzure. ServiceRuntime. Rol eEmv ronment . GetConfi gurationSettingValue (String configurationSettinglame) +67
WebRolel.Global. <Application_Start>b_ 0(String configName, Func'2 configSetter) in D:\Demo‘AzurehZCloudService\D4_TablelwWebRolel\Global.asa
Mi crosoft.Wi ndowsAzure. StorageAccountConfi gurationSetting. . ctor(String configurationScttinglame) 172
Wicrosoft. Wi ndowsAzure. CloudStorageAccount . FromConfi gurationSetting(String settinglame) +37
WebRolel.Global.Application_Start(Object sender, EventArgs e) in D:\Demo“Azure\CloudService\04_Table\WebRolellGlobal. asax.cs:49 ™

i
4/ Provide the configSetter with the initial value
configSetter (RoleEmsi ronment. GetConfi gurationSettingval ue{confighame)) ;

i

RoleEnvironment.Changed += (s, arg) =»

m )

Done

& Internet | Protected Mode: OFf v H100% v
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Insert Some Data

Let's try to add some books using very simple code. Refer to Chapter 5 for more complete
samples.

1. Add a TextBox control and a Button control to the form, and leave the default name.
Just change the button text to Add. The form should look similar to the following
figure.

AzureSbs - Microsoft Visual Studio (Admini:

File Edit Miew Project Build Debug Team Data Tools Vhware MET Reflector Architecture Test Anabze MWindow Help
T S @] % D@D - ® - S5 b [Windows Phone 7 Emulator_~| | Debug 1| s Bl e
Ee s AT a|FUES TR 28| EHE W E]: oo Wurk e~ 3 = gy o35 | %p % % |k B L
i3 BBG|IS R =T Ll
L I bl FormLcs [Design]* < I3 Si plore
4 Camman Contrals SlaREEs
X Pointer o2 Form1 =Er=] (o4 Solution ‘AzureSbs' (1 project)
Button 4 7 AzureShs
CheckEor > [ Properties
. » (a3 References
CheckedList.., [ App.config
=8 ComboBex ] Boak.cs
B DateTimePi.. > [EFarmles
A Label 4] Program.cs
A Linklabel |7
32 ListView
B WaskedTedt. Properties @ x
P ManthCalen... button Syster.Windows.Farms.E ~
= Natifylcon I ERN =
I NumericUp... b Margin 3333 -
& PictureBox | b MaximumSize 0:0
@0 ProgressBar b MinimumSize 00
@ RadioButton Modifiers Private
25 RichTextBox b Padding 0;0;0,0
TextBox RightToleft Mo
) b Size 7523
. TeclTi g
'%' . V" Tablndex 2
o v TabStop True |s
E  WebBrowser - n Ta
o Eeriiven @ 0Errors | 1\ 0Warnings | (i) 0 Messages . : ) : TP o B
> Menus & Taolbars Description File Line Column | Project _TextA\ign MiddieCantsr 2
4Data Jext
X Painter The test associated with the control.
W Chart B e o CEDTEEE

2. Double-click the Add button to create the event handler. Then type the following code
in the corresponding method:

private void buttonl_Click(object sender, EventArgs e)
{
CloudStorageAccount account = CloudStorageAccount.Parse(
ConfigurationManager.AppSettings["DataConnectionString"]);
String baseAddress = account.TableEndpoint.AbsoluteUri;
StorageCredentials credentials = account.Credentials;
TableServiceContext context = new TableServiceContext(
baseAddress, credentials);

Book book = new Book();

book.PartitionKey = "DEV";
book.RowKey = Guid.NewGuid().ToString(Q);
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book.Title = textBoxl.Text;
book.PublicationDate = DateTime.Now;

context.AddObject("Books", book);
context.SaveChanges();

dataGridViewl.DataSource = context.CreateQuery<Book>("Books").ToList();
3
The first four lines of code inside the method are identical to the ones presented in
the procedure titled “Create the Client Application” earlier in this chapter (see step 11).
These lines construct the information needed to build the Table Service context. After
that the code creates the context, it creates an entity using the class that derives from
the TableServiceEntity class, fills it with the Partition and Row keys, and then fills it with
the title and publication date. There is no need to recreate the table because the Load
event of the form already did it.

The subsequent two lines of code add the entity to the client context and ask the Table
Storage Account Service to save the changes.

The last line of code asks the service for the current books list and binds it to the user
interface.

3. Start the storage emulator manually if you rebooted your computer since the previous

procedure, “Create the Client Application.” To find the tool, from the Windows Start
menu, select the Windows Azure SDK v1.x section.

This step is necessary because you are running a classic Windows Forms Application
Project: there is no automatic interaction with the Windows Azure SDK.

4. Press F5 to start the Windows Forms Application Project, type a book title in the text

box, and then click the Add button.

This is the resulting form.

T Form [E=REE™)

Title PublicationD ate Timestamp Partitionk.ey
S 250172011 1214 | 25/01/2011 11:14 | DEY

4 LIS 3

Azure Step by Step Add
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It's time to change the connection string to point to the live storage account and to refactor
some code. You can use the following code in the Form1.cs file. (Refer to the “Introduction”
for the link to download code samples.)

The code uses generic exception handling to greatly simplify it:

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

using Microsoft.WindowsAzure.StorageClient;
using Microsoft.WindowsAzure;
using System.Configuration;

namespace AzureShs

{
public partial class Forml : Form
{
pubTlic Forml()
{
InitializeComponent();
}
private void Forml_Load(object sender, EventArgs e)
{
CloudStorageAccount account = this.CreateAccount();
try
{
CloudTableClient tableClient = account.CreateCloudTableClient();
tableClient.CreateTableIfNotExist("Books");
TableServiceContext context = this.CreateContext(account);
dataGridViewl.DataSource =
context.CreateQuery<Book>("Books™) .ToList();
}
catch (Exception ex)
{
// Exception handling
// Be specific
}
}

private void buttonl_Click(object sender, EventArgs e)
{

Book book = new Book();

book.PartitionKey = "DEV";

book.RowKey = Guid.NewGuid().ToString(Q);

book.Title = textBoxl.Text;
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book.PublicationDate = DateTime.Now;

CloudStorageAccount account = this.CreateAccount();
TableServiceContext context = this.CreateContext(account);

try

{
context.AddObject("Books", book);
context.SaveChanges();

dataGridViewl.DataSource =
context.CreateQuery<Book>("Books") .ToList();

}
catch (Exception ex)
{
// Exception handling
// TODO: Be specific
}
}
private CloudStorageAccount CreateAccount()
{
CloudStorageAccount account = CloudStorageAccount.Parse(
ConfigurationManager.AppSettings["DataConnectionString"]);
return account;
}
private TableServiceContext CreateContext(CloudStorageAccount account)
{
String baseAddress = account.TableEndpoint.AbsoluteUri;
StorageCredentials credentials = account.Credentials;
return new TableServiceContext(baseAddress, credentials);
}

3

To adapt the configuration, you have to remember the account name you chose in the proj-
ect portal. You can return to the portal at any time to obtain the service name and, even
more importantly, the access key. From the storage account detail you saw in Figure 10-1,
you can click the View button in the primary or secondary key and then copy the access key
to the Clipboard, as shown in the following figure.
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Il B Ftps:/nin dowwrs.azurc.com/

i Favorites | g @ Suggested Sites » ) Web Sice Gallery =

J’QManag:mmthumlfw.%dlmémuiilé:f'unn ~ B v = @ v Page~ Safetyv Tooksv @+ & 7

View Storage Access Keys =

Primary Access Key: 9RIw2Np90QmChkclKNUuk _ Copyte cti@nﬂ

Secondary Access Key:  GT+YWCw+IEFKovKSaCZo... pboard

[ € Internet | Protected Mode: On A r 0% -

[ Note Refer to Chapter 5 for a comp ete d scuss on of the Tab e Storage Account Serv ce

Unfortunately, you cannot use the Visual Studio role configuration designer to insert account
and key information, because you are using a Windows Forms application. But you can use
the following snippet to configure your service. Remember, your account and key are differ-
ent from my account and key. The strings you have to change in the App.config file follow:

<?xml version="1.0"7>
<configuration>
<appSettings>
<add key="DataConnectionString" value="DefaultEndpointsProtocol=https;
AccountName=azuresbs3;AccountKey=9RTw2Np90Qm. .." />
</appSettings>
<startup>
<supportedRuntime version="v4.0" sku=".NETFramework,Version=v4.0"/>
</startup>
</configuration>

www.it-ebooks.info


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

272

Windows Azure Step by Step
You can now use the live storage account from an on-premises Windows Forms application.
Run the application now. You end up with an empty grid. Insert some new books, close the

application, and then run it again to verify that everything is working properly. You can also try
running the sample from another personal computer; you should see the same set of books.

The same concepts apply to a Windows Presentation Foundation application. You can reuse
all the code in the code-behind file and in the configuration file.

Accessing the Storage Account from PHP

On the Windows Azure developers home page is a link to the Windows Azure SDK for PHP
Developers (currently available as the CodePlex project at http.//phpazure.codeplex.com/).

The purpose of this project, as stated from the official description at the time of this writing,
is the following (Project contributors, CodePlex, 2011, http://phpazure.codeplex.com):

As part of Microsoft’s commitment to Interoperability, this open source project is
an effort to bridge PHP developers to Windows Azure. PHPAzure is an open source
project to provide a software development kit for Windows Azure and Windows
Azure Storage—Blobs, Tables & Queues.

You have to unzip the package in a folder and then copy the folder into your PHP Project.
You can simply create a library directory in the project and add the full path to that directory
in the configuration file (Php.ini).

The library offers most of the same facilities as the storage client and can be used, apart from
the code syntax, in the same way. For example, the following code uses the same storage
account used in previous samples, but in a PHP application. You must define the Book class,
which will be saved and retrieved from the Books table. The class extends the TableEntity
base class that is part of the included library:

class Contact extends Microsoft_WindowsAzure_Storage_TableEntity

{
Vs
* @azure Title
*/
public $Title;
/:‘:7‘:
* @azure PublicationDate
*/
pubTlic $PublicationDate;
}

The schema is defined using “docblock” comments.

The PartitionKey, RowKey, and TimeStamp properties are obtained from the base class so that,
as in the preceding Microsoft Visual C# samples, you don't have to expose them directly.
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A page can reference the entity (@assume it is defined in Entities.php) and the classes to work
with tables in the traditional PHP style, as shown in the following code:

require 'Microsoft\WindowsAzure\Storage\Table.php"';

require 'entities.php';

$storageClient = new
Microsoft_WindowsAzure_Storage_Table('table.core.windows.net',
'azureshbs3',
‘eN1SM7B7Bo4dmr1Xr6k5wwlgudsrfd’);

if(!$storageClient->tableExists("Books™))
$storageClient->createTable("Books");

The constructor for the Table class takes the common part of the URI, the account name, and
the primary or secondary access key. The last two lines of code create the table if it does not
exist yet.

To insert a new book in the table, the code has to create a new Book instance, insert a value
in the properties, and call the insertEntity method on the storageClient class:

$book = new Book ('DEV', $_POST['Title']);

$book ->Title = $§_POST['Title'];

$book ->PublicationDate = $_POST['Date'];

$result = $storageClient->insertEntity('Books', $book);

This code excerpt used the posted title as the RowKey value.

Remember that each client library is just a wrapper around REST/HTTP, so you can use any
client platform—even the oldest ones—to access the storage account services. This is true
for tables as well as for blobs and queues.

Accessing the Storage Account Service directly is a powerful mechanism for data-centric
applications, as you've learned in Chapter 4, Chapter 5, and in this chapter. The service, in
fact, exposes standard APIs that follow the OData (Open Data Protocol) emerging standard
approach.

From an architectural point of view, all the code presented in this chapter is data access layer
code—the code uses a storage service. When the application is layered correctly, the busi-
ness layer invokes this code to store some data. There is no business logic in the code that
uses the Storage Client library; it is merely data access code.

If the client application is not data-centric and needs business logic code, it is better to
expose a service-oriented architecture (SOA) service to decouple the application logic from
the client. The client invokes the SOA service and the service isolates the data access tech-
niques used server-side. At some point in time, you can change the store for your data by
changing only the data access layer for the service and not every piece of client access code.

The last chapter of this book is completely dedicated to the architectural aspects introduced
here.
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Using HTTP and REST

So far, you used the Storage Client APIs from an application that exists outside the cloud. Any
Create, Read, Update, Delete (CRUD) operation uses REST and HTTP behind the scenes.

The last code example in this chapter inserts a new book entity into the Books table. The
storage client wraps this request in a service operation for Microsoft ADO.NET Data Services
and transforms the simple method call in a REST request to the service.

Figure 10-2 shows the complete flow of operations performed by the Windows Forms appli-
cation code when you start the application and insert a new book. You examine the com-
plete flow to learn how to use the underlying REST APIs.

As I've stated throughout this book, many Windows Azure services are exposed via HTTP and
REST. If the library you are using does not expose the operation you need in your application,
or if the platform you are using has no SDK available, or if you want to have complete control
over the operations, you can use REST and HTTP directly. An Apple iPhone is REST/HTTP-
capable; an Android device is REST/HTTP-compliant, too. Nearly every platform (including
those in the cloud) exposes REST APIs to consume REST services. Figure 10-2 shows an HTTP
trace log.

[EF vr1e Analyzer vs

File Action View Grid Filter Tools
¥ Sten-| @ 1| 5 B Sove- || @] & Clear 2 Find | @ View- 7 Fiter~ B Tools| § - &
C & OffSet Timeline Duration(s) Mecthod cult Recciver Type URL RedircctURL
@ 00:00:00.000 UNS.exe[5140] (Count=14, Seni=1453 K. Received=23.33 K, ElapsedTime=80.122 5)
500.01.05.4492  AcureShsexe[2272] (Cuunl=4, Senl=3.35 K, Reweivied=7.45 K ElapsedTi
£ 15 * +0.000 1.000s GET appl i2.core windo 1 Tables('Books')
| 16 +1.06] ‘ 0.110s GET 200 1.79K applica.. hps:ffazureshsitable.core windows netyBooks
17 +16.755 |I1358 s POST 201 176K applica.. https://azureshs3 table core windows net/Books htips:{ fazureshs
:]H +1/113 ]lH fis GE| Zuu 2K applica... hitps:/fazureshsiiable.core windows net/Hooks
‘ i | »
Header IREspunae Cunlemll PDSIDatal RaqueslT\mmg} Query String I ka\esl RawSImam] Status Code Definition Current Process IAH Capturad | @
Request Headers Value Response Headers Value Title AeureShs oxe
{(Request-Line} GET [Tables(Books') HTTP{1.1 (Status-Line) HTTP{1.1 200 OK T
User-Agent Microsoft ADO.NET Daka Services Cache-Control no-cache Reduests Elapsed . 172885
DataServiceVersion  1.0;NstFx Transfer-Encoding chunked Round Trips 4
MaxDataServiceVer... 2.0;NstFx Content-Type applicationfatom-+xml;charset=utf-8 Bytas Recsived 745K
X-MS-Version 2009-09-19 Server ‘Windows-Azure-Tablef1.0
e Tue, 25 Jan 2011 15:04:47 GHT MCrosoft-HTTPAPL2.0 Bytes Sent 33K
L x-ms-request-id 62¢6fc0e-6422-4148-a803-67ddac3b3bd |- Compression Saving -48 (-0.79% C..
A e tosimhEIDMCrCras | s version 2008-08-19 - DNS Laokups 1
Accept apphcationjatom-+xml, applicationxml Date Tue, 25 Jan 2011 15:04:52 GMT TCP Connects 1
Accept Charset UTF-8 Total HTTPS Owerh... 296
Host szureshs3.table, core. windows.net Average HTTPS Ov. 74 (4)
Connection Keep-hlive . Status ende (don
200 3
Paused AzyreShs.exe [2272] 1718 GET_httpsy/fazuresbs3.table.core.windows.net(Tables(Books')

FIGURE 10-2 The HTTP trace og.
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The first request you see in Figure 10-2 occurs when the code calls the CreatelfNotExist
method of the CloudStorage class in the Form1 Load method:

tableClient.CreateTableIfNotExist("Books");

The request has a status code of 200, which in the HTTP world means that everything is fine
with the request. The URL uses SSL (Secure Socket Layer) over HTTP (usually termed HTTPS),
and the URI points directly to the Table Storage Account Service. The beginning of the URI
contains the Storage Account Project name to ensure the correctness of the URI with X.509
digital certificates. When you create a new Storage Account Project, the platform releases

a digital certificate for the complete URI that lets the client use HTTPS instead of HTTP.

The presented header (the first tab of the lower part of the HTTP Analyzer tool used to ana-
lyze HTTP traffic in Figure 10-2) demonstrates the use of the ADO.NET Data Services, which
are responsible for converting every method call into a corresponding REST call toward the
service. The TableServiceContext class derives from the DataServiceContext class and adds the
Authorization HTTP header using the ShareKeylLite algorithm and the provided key.

The response is simply an AtomPub feed, as demonstrated by the Content-Type header of
the response, and contains the server identification Windows-Azure-Table/1.0.

The first request has a simple response, because the table already exists in the storage account:

<?xm1 version="1.0" encoding="utf-8" standalone="yes"?>
<entry xml:base="https://azuresbs3.table.core.windows.net/"
xmlns:d="http://schemas.microsoft.com/ado/2007/08/dataservices"
xmlns:m="http://schemas.microsoft.com/ado/2007/08/dataservices/metadata"
xmlns="http://www.w3.0rg/2005/Atom">
<id>https://azuresbs3.table.core.windows.net/Tables('Books')</id>
<title type="text"></title>
<updated>2011-01-25T15:04:52Z</updated>
<author>
<name />
</author>
<1link rel="edit" title="Tables" href="Tables('Books')" />
<category term="azuresbs3.Tables"
scheme="http://schemas.microsoft.com/ado/2007/08/dataservices/scheme" />
<content type="application/xml1">
<m:properties>
<d:TabTeName>Books</d:TableName>
</m:properties>
</content>
</entry>

The most important part is the d:TableName xml element that reports the name of the
checked table.

The second line of the trace represents the request made on behalf of the ToList() method:

dataGridViewl.DataSource = context.CreateQuery<Book>("Books").ToList();
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This request is made to the /Books resource in azuresbs3.table.core.windows.net. Just like the
first request in the trace, this request uses HTTPS and contains the Authorization header,
because the HTTP protocol is stateless.

This time, as you can see in the following code snippet, the service response is more complex,
because it contains the books stored in the Storage Account Table:

<?xm1 version="1.0" encoding="utf-8" standalone="yes"?>
<feed xml:base="https://azuresbs3.table.core.windows.net/"
xmins:d="http://schemas.microsoft.com/ado/2007/08/dataservices"
xmlns:m="http://schemas.microsoft.com/ado/2007/08/dataservices/metadata"
xmIns="http://www.w3.0rg/2005/Atom">
<title type="text">Books</title>
<id>https://azuresbs3.table.core.windows.net/Books</id>
<updated>2011-01-25T15:04:53Z</updated>
<1link rel="self" title="Books" href="Books" />
<entry m:etag="W/&quot;datetime'2011-01-25T15%3A02%3A53.4441536Z"'&quot;">
<id>https://azuresbs3.table.core.windows.net/Books (
PartitionKey="'DEV',
RowKey="c3c16083-0855-45dc-8b24-16ba2341f25e"')</id>
<title type="text"></title>
<updated>2011-01-25T15:04:53Z</updated>
<author>
<name />
</author>
<Tink rel="edit" title="Books" href="Books(
PartitionKey='DEV',RowKey="'c3c16083-0855-45dc-8b24-16ba2341f25e')" />
<category term="azuresbs3.Books"
scheme="http://schemas.microsoft.com/ado/2007/08/dataservices/scheme" />
<content type="application/xml">
<m:properties>
<d:PartitionKey>DEV</d:PartitionKey>
<d:RowKey>c3c16083-0855-45dc-8b24-16ba2341f25e</d:RowKey>
<d:Timestamp m:type="Edm.DateTime">
2011-01-25T15:02:53.4441536Z</d: Timestamp>
<d:PubTlicationDate m:type="Edm.DateTime">
2011-01-25T15:02:52.6407552Z</d:PublicationDate>
<d:Title>Azure Step by Step</d:Title>
</m:properties>
</content>
</entry>
</feed>
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The feed element contains a reference to the schemas used to format the response, which
also uses ADO.NET Data Services.

The title element tells the client the operation response, the id shows the complete URI of the
resource, and the updated element informs the client about the exact time of the response.

The link reference is relative to self for Books; the query that the library made is very simple
and does not contain other links.

The first entry represents the first book in the table. The id tag contains the URI to access the
resource directly for querying, updating, or deleting operations. It contains the PartitionKey
and the RowKey assigned during the insert phase.

Some other tags are left blank because they have no meaning. For example, the author tag is
important when you are reading an AtomPub feed of blog posts; but in this case, the author
tag is completely useless.

Before the actual content of the book, the link element contains an href reference you can
use to perform a delete or an update operation. The category just contains the table name
using the data service scheme.

The content of the content element is straightforward; every property of the stored entity is
represented by a named element that contains the real value.

In the presented Windows Forms application, users can insert a new book. If | test this by
typing SharePoint Developers Reference in the text box, the application invokes the code
to add a new book. The following code is the same code you worked with earlier, before the
refactoring phase:

CloudStorageAccount account = CloudStorageAccount.Parse(
ConfigurationManager.AppSettings["DataConnectionString"]);

String baseAddress = account.TableEndpoint.AbsoluteUri;
StorageCredentials credentials = account.Credentials;
TableServiceContext context = new TableServiceContext(baseAddress, credentials);

Book book = new Book();book.PartitionKey = "DEV";
book.RowKey = Guid.NewGuid().ToString() ;book.Title = textBoxl.Text;book.PublicationDate =
DateTime.Now;context.AddObject ("Books", book);context.SaveChanges();

The Storage Client library accepts the change in the local context, adding a new item with
the indicated Title and then asks the Table Storage Account Service to perform the insert
operation using the following REST call:
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<?xml version="1.0" encoding="utf-8" standalone="yes"?>
<entry xmIns:d="http://schemas.microsoft.com/ado/2007/08/dataservices"”
xmIns:m="http://schemas.microsoft.com/ado/2007/08/dataservices/metadata"
xmIns="http://www.w3.0rg/2005/Atom">
<title />
<author>
<name />
</author>
<updated>2011-01-25T15:05:07.3333884Z</updated>
<id />
<content type="application/xml1">
<m:properties>
<d:PartitionKey>DEV</d:PartitionKey>
<d:PublicationDate m:type="Edm.DateTime">
2011-01-25T16:05:07.3333884+01:00</d:PublicationDate>
<d:RowKey>d0c73806-bf1f-49ea-8656-5d6dc64560fc</d:RowKey>
<d:Timestamp m:type="Edm.DateTime">0001-01-01T00:00:00</d:Timestamp>
<d:Title>SharePoint Developers Reference</d:Title>
</m:properties>
</content>
</entry>

The content is an entry that follows the ADO.NET Data Services rules and contains the serial-
ized entity in the context element.

It is important to remark that the serialization process is made on the client to call the ser-
vice via HTTP/REST and is not the way the Table Storage Account Service stores the entity.
The service can store the received entity in whatever format it wants and, moreover, this
format can change over time. You get to use the service by using the correct schema to pass
and receive entities without worrying about the format the service used to store the entities
internally.

The last call the code makes before returning the grid to the client is another request to
obtain the list of entities:

dataGridViewl.DataSource = context.CreateQuery<Book>("Books").ToList();

This call has the identical format as the second call shown in Figure 1-2, but it contains the
newly added book as another entry element. The second book is presented in boldface:

<?xm1 version="1.0" encoding="utf-8" standalone="yes"?>
<feed xml:base="https://azuresbs3.table.core.windows.net/"
xmIns:d="http://schemas.microsoft.com/ado/2007/08/dataservices"
xmins:m="http://schemas.microsoft.com/ado/2007/08/dataservices/metadata"
xmIns="http://www.w3.0rg/2005/Atom">
<title type="text">Books</title>
<id>https://azuresbs3.table.core.windows.net/Books</id>
<updated>2011-01-25T15:05:09Z</updated>
<1link rel="self" title="Books" href="Books" />
<entry m:etag="W/&quot;datetime’'2011-01-25T15%3A02%3A53.4441536Z"'&quot;">
<id>https://azuresbs3.table.core.windows.net/Books(PartitionKey="DEV',
RowKey="c3c16083-0855-45dc-8b24-16ba2341f25e"')</id>
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<title type="text"></title>
<updated>2011-01-25T15:05:09Z</updated>
<author>
<name />
</author>
<1link rel="edit" title="Books" href="Books(PartitionKey="'DEV',
RowKey="c3c16083-0855-45dc-8b24-16ba2341f25e"')" />
<category term="azuresbs3.Books"
scheme="http://schemas.microsoft.com/ado/2007/08/dataservices/scheme" />
<content type="application/xml1">
<m:properties>
<d:PartitionKey>DEV</d:PartitionKey>
<d:RowKey>c3c16083-0855-45dc-8b24-16ba2341f25e</d: RowKey>
<d:Timestamp m:type="Edm.DateTime">
2011-01-25T15:02:53.4441536Z</d:Timestamp>
<d:PublicationDate m:type="Edm.DateTime">
2011-01-25T15:02:52.6407552Z</d:PublicationDate>
<d:Title>Azure Step by Step</d:Title>
</m:properties>
</content>
</entry>
<entry m:etag="W/&quot;datetime'2011-01-25T15%3A05%3A09.1698773Z"'&quot;">
<id>https://azuresbs3.table.core.windows.net/Books(PartitionKey="'DEV',
RowKey="'d0c73806-bf1f-49ea-8656-5d6dc64560fc')</id>
<title type="text'"></title>
<updated>2011-01-25T15:05:09Z</updated>
<author>
<name />
</author>
<link rel="edit" title="Books" href="Books(PartitionKey='DEV',
RowKey="d0c73806-bf1f-49ea-8656-5d6dc64560fc')" />
<category term="azuresbs3.Books"
scheme="http://schemas.microsoft.com/ado/2007/08/dataservices/scheme" />
<content type="application/xm1">
<m:properties>
<d:PartitionKey>DEV</d:PartitionKey>
<d:RowKey>d0c73806-bf1f-49ea-8656-5d6dc64560fc</d:RowKey>
<d:Timestamp m:type="Edm.DateTime">
2011-01-25T15:05:09.1698773Z</d: Timestamp>
<d:PublicationDate m:type="Edm.DateTime">
2011-01-25T15:05:07.3333884Z</d:PublicationDate>
<d:Title>SharePoint Developers Reference</d:Title>
</m:properties>
</content>
</entry>
</feed>

This exercise is important because it helps you understand how the library makes the call
to the service. You can use this technique to learn how to make the query yourself without
scanning every REST method interface in the documentation (although having a look at the
documentation is always worthwhile).
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Summary

In this chapter, you created a simple Windows Forms application that uses the storage account
features to store and retrieve blobs and entities. You then saw a simple PHP application that
leverages the PHP SDK. The goal was to show you how both platforms (and others as well) can
consume the standard HTTP/REST-based interface exposed by the storage account services.

Quick Reference

To

Work w th your storage account n the
s mp est way

Manage storage account data from a
NET app caton

Store a storage account access key

Work w th the storage account d recty

Do this
Use the W ndows Azure SDK

Use the StorageClient brary referencng t nthe c ent
project
Use the App config or Web config fie n an on-

prem ses so ut on Use the Serv ceConfigurat on cscfg
n a W ndows Azure so ut on

Use REST/HTTP or REST/HTTPS, fo ow ng the OData
pattern
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Application Architecture

After completing this chapter, you will be able to
B Understand the characteristics of a multitier application.
®  Understand the role of the DAL component.
B Engineer simple data access layer components for different data store technologies.
B Understand the role of the service agent component.

This chapter focuses on application patterns and best practices for a cloud-based solution.
The goal is to learn how and when you can best leverage the cloud components in everyday
solutions, and to evaluate the impact of using them in modern software architectures. You
see some architectural patterns and rules, largely related to the data access layer (DAL) and
the business layer of multitier enterprise-level solutions.

Note Because URLs, Ul names, and procedures may vary over t me, some of them may be out of
date by the t me you read th s In that case, my best adv ce s to start ook ng for the nformat on
about the W ndows Azure product on the W ndows Azure home page (http://www.azure.com)
Informat on ncuded n th s book was accurate at the t me of wr t ng

Characteristics of a Multitier Solution

A multitier solution is a software project that usually targets many concurrent users. It is
divided into n layers (usually not fewer than three layers). Applications that use a two-tier
scenario are also referred to as client-server software. One layer is the back-end server infra-
structure, which is generally made up of a database persistence layer. The other layer, the cli-
ent, includes all the code that accesses the database and renders the user interface.

Generally, in two-tier scenarios, the business logic and domain knowledge required for the
solution is implemented within the client software. Sometimes such solutions also include
database logic, such as intelligent stored procedures and triggers.

Although client-server architecture is suitable for implementing solutions that will have a
relatively small number of users, it presents scalability issues and other limitations compared
to other architectural solutions. Software is scalable when its performance remains constant
and independent regardless of the number of users. Scalable software is not necessarily fast:
it simply has a fixed performance score regardless of the number of users served. The very
nature of a client-server solution prevents scalability—specifically, an increase in the number
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of users can have a huge impact on the back-end database layer. For this reason, this book
will not cover the client-server architecture in detail.

To achieve better scalability, over the past several years, architectures with at least three tiers
have become more and more common. Many modern software solutions are available over
a network and/or over the Internet, and they serve a large (and often unpredictable) number
of concurrent users. Three-tier solutions present a data access layer, a business layer, and a
presentation layer. The data access layer (DAL) represents the set of code and data structures
used to implement information persistence. The business layer (BlZ) defines business logic,
workflows, and rules that drive the behavior of the application. The presentation layer, or user
interface (Ul) layer, delivers the information to end users and accepts input from them.

The presentation layer, in particular, has become more complex, because it can (and often
must) be implemented in many different ways, one for each kind of consumer (web, Windows,
smart device, and so on). In general, DAL and BIZ are deployed on specific and dedicated
application servers, whereas the Ul can be either deployed on consumer devices or delivered
to web browsers from specific publishing application servers (web applications on front-end
web servers).

Technologies such as Simple Object Access Protocol (SOAP) services, smart clients, smart
phones, workflow services, and so on, have influenced many software architects to add other
layers. The now-common definition of n-tier solution architecture is one in which n desig-
nates a value greater than or at least equal to three. In general, as you can see from Figure
11-1, these n layers are targeted to meet specific application requirements, such as security,
workflow definition, and communication.

| User Interface Components |

.
g’ | User Process Components |
J
5 <)
i > = Serv ce Interfaces
pe < © Bus ness
S 5 2 Bus ness Bus ness Enttes
E A e Workf ows Components
o
S B .
()
Og_ Data Access Log ¢ Serv ce Agents Ent ty
Components Mapper
i J
Data Source Serv ce

FIGURE 11-1 Schema of a typ ca n ter arch tecture.
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The main reasons for dividing a software solution’s architecture into layers are to improve
maintainability, availability, security, and deployment.

Maintainability results from the ability to change and maintain small portions (for example,
single layers) of an application without needing to touch the other layers. By working this
way, you reduce maintenance time and can also more accurately assess the cost of a fix

or a feature change, because you can focus your attention on just the layers involved in

the change. For instance, you can adapt the code of the data access layer to work with
Microsoft SQL Server instead of Oracle, or you can change a single component to work with
the Windows Azure Table Storage Account Service instead of the local SQL Server database.
Client-server software is more costly to maintain because any code modifications must be
deployed to each client. Well-defined multitier solutions are also available to users more
often because critical or highly stressed layers can be deployed in a redundant infrastruc-
ture. Think about some native components of the Windows Azure platform: the hosted ser-
vice can be scaled up in a moment just by increasing the number of instances.

From a security perspective, a layered solution can use different security modules, each one
tightly aligned with a particular software layer to make the solution stronger. Last but not
least, multitier software is usually deployed more easily, because each layer can be config-
ured and sized somewhat independently from other layers.

In the following pages, | discuss some important points about the various components of a
cloud-based architecture.

The Data Access Layer

Every data access layer component has to be stateless. It cannot maintain the state from

a request to the subsequent one. This is one of the important points to understand when
developing a real scalable solution—if a component maintains the state of a request in mem-
ory, the code cannot be spread across servers and thus it does not scale. This is especially
applicable to a traditional application. Think about an ASP.NET application that allocates
some memory to store session data during request processing. The server memory is not
infinite, and at some point in time, when the system has served an extensive number of these
types of requests, the memory reaches the maximum available and the garbage collector
cannot do anything to clean up session data. If the IT team decides to increase the memory
of the server, it moves up the request limit and, as you know, this limit will be reached in a
shorter time than expected.

If the components are stateless, they do not need memory when they are not serving
requests. In this way, they can theoretically serve an infinite number of subsequent requests
from many users. When the number of concurrent requests grows up, the IT team can
spread the requests across different servers without any trouble. In Windows Azure, this
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operation can be done in a matter of seconds, adapting the number of instances by using
the Management Portal or the Management APIs.

The role of a data access layer component is to expose data structures that are independent
from the underlying data store. Figure 11-1 illustrates the point: the business layer and the
user interface layer are isolated from the data store and, as | pointed out, the data access
layer can be changed to work with different databases or data services. This level of isolation
can be accomplished by developing components that never return a class that is bound with
the data access technology. Every public method that can be invoked from the upper layer
cannot return a DataReader or a specific database structure. If you return a database-specific
structure, the code of the upper layers are bound to that data structure, and the application
cannot work with different data stores simply by changing the data access layer component.

Listing 11-1 shows the List method of a simple DAL component that returns a list of Salesman
(SalesmenList custom collection) by accessing the underlying database (SQL Server in this
case). In this code, | use the traditional manual technique to demonstrate the concept.

LISTING 11-1 DAL component us ng a DataReader.

public SalesmenList List()
{

try

{

SalesmenList Tist = new SalesmenList();

using (SqlDataReader dr = SqlHelper.ExecSPForReader(
ConnectionString, "spListSalesmen", null))

{
Int32 indexIdSalesman = dr.GetOrdinal("idSalesman");
Int32 indexSalesmanPassword = dr.GetOrdinal(
"SalesmanPassword");
Int32 indexSalesmanDescription = dr.GetOrdinal(
"SalesmanDescription™);
Int32 indexSalesmanIsAdmin = dr.GetOrdinal("SalesmanIsAdmin");
while (dr.Read())
{
Salesman item = new Salesman();
item.IdSalesman = dr.GetString(indexIdSalesman);
item.SalesmanPassword = dr.GetString(indexSalesmanPassword) ;
item.SalesmanDescription = dr.GetString(
indexSalesmanDescription);
item.SalesmanIsAdmin = dr.GetBoolean(indexSalesmanIsAdmin);
Tist.Add(item);
}
}
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return (Tist);

}
catch (SqlException ex)
{
throw new DevlLeapDBException("ERRO1", ex);
}

The code in Listing 11-1 uses the Sq/Helper class exposed by the Data Access Application
Block of the Enterprise library to execute the stored procedure spListSalesmen on a SQL
Server database.

The loop reads every DBDataRecord and creates a new Salesman object with information
taken from the database. The new object is added to the collection of salesmen.

This code can be used to access SQL Azure instead of a local database instance without any
modification. The ConnectionString property used to call the ExecuteSPForReader simply
reads the connection string from the configuration file:

public string ConnectionString
{
get { return (ConfigurationManager.ConnectionStrings[
"EstatesManagementConnectionString"].ConnectionString); }

}

This property is exposed by the base class (BaseDal) from which every DAL component
derives. If this code is referenced by a hosted service, you can use it without any modification;
remember that the Web.config file (for the Web Role) or App.config file (for the Worker Role)
is part of the deployment, and any change to either requires a complete re-deployment. If
you want to change the connection string without a redeployment, change the get accessor,
as shown the following code snippet:

public string ConnectionString

{

get { return (RoleEnvironment.GetConfigurationSettingValue(
"EstatesManagementConnectionString"); }

}

You have to define a setting in the ServiceDefintion.csdef and assign a value to it in the
ServiceConfiguration.cscfg. That's it! Your component can work in the cloud, giving you the
flexibility to change the connection string without redeployment. This is a good example of
code centralization. The ConnectionString property is defined in just one place, and the rela-
tive code can be changed at any time without causing any problems in other parts of the
solution.
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You can also perform some tricks in the code to adapt a component to work inside and out-
side the Windows Azure hosted service. The following code is a simple way to achieve this
goal:

public string ConnectionString

{
get
{
if(!RoleEnvironment.IsAvailable)
return (ConfigurationManager.ConnectionStrings[
"EstatesManagementConnectionString"].ConnectionString);
else
return (RoleEnvironment.GetConfigurationSettingValue(
"EstatesManagementConnectionString");
}
}

A more sophisticated solution would take advantage of some patterns such as factory meth-
ods or factory classes.

There is another important point to note: the methods exposed by the data access layer
component cannot let the underlying exception bubble up to upper layers. The methods
have to catch the data store’s specific exception, log it if necessary, and throw an applica-
tion exception. In the following code, the application exception is represented by a custom
DevlLeapDBException class:

catch (SqlException ex)

{

// Log if necessary

// Throw Application Exception

throw new DevlLeapDBException("ERROL", ex);
}

By using the DevlLeapDBException class, the data access layer hides the native (SQL) exception
to the caller, because the latter has to be independent from the underlying data store.

A DAL component can be considered a mapper between business entities (domain entities)
and the database or data service that stores them.

Note A Data Mapper s a software ayer that transfers data between database and n-memory
objects You can find a more thorough descr pt on of a Data Mapper at http://www.martinfowler.
com/eaaCatalog/dataMapper.htm/

The Salesman class is defined in another assembly that is referenced by each layer of the
application, as shown in Listing 11-2.
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LISTING 11-2 Bus ness ent ty defin t on.

using System;
using System.Collections.Generic;
using System.Text;

namespace DevlLeap.EstatesManagement.Entities
{
pubTlic class Salesman : BaseEntity
{
private string _idSalesman;
private string _salesmanDescription;

public string SalesmanDescription
{
get { return _salesmanDescription; }
set { _salesmanDescription = value; }
}

private string _salesmanPassword;

pubTlic string SalesmanPassword
{
get { return _salesmanPassword; }
set { _salesmanPassword = value; }
}

private bool _salesmanIsAdmin;

pubTlic bool SalesmanIsAdmin

{
get { return _salesmanIsAdmin; }
set { _salesmanIsAdmin = value; }

public string IdSalesman

{
get { return _idSalesman; }
set { _idSalesman = value; }

pubTlic Salesman(): base()
{
}

pubTlic class SalesmenList : BaseEntityList<Salesman>
{
}
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The Salesman class derives from a base class as well as the SalesmenlList class, which has its
own base class. It is always a good idea to have a base class for everything, even when you
have nothing to expose in the first version of the solution in the base class. In the near future,
the ability to give some entity a common pattern or a new common property is highly likely
in agile development practices.

The types presented in Listing 11-2 are simple and look like data transfer objects (DTO) rather
than domain model entities. However, remember that this example is just for illustration. In a

real solution, these entities would probably include some domain model logic such as valida-

tion rules and constraints.

The BaseEntity class of the example examined thus far is very simple. The base class for the
entity list leverages the generic type feature introduced in Microsoft .NET Framework 2.0 and
derives from the List base class:

using System;
using System.Collections.Generic;
using System.Text;

namespace DevlLeap.EstatesManagement.Entities

{
public class BaseEntity
{
public BaseEntity() {}
}
public class BaseEntityList<TEntity>: List<TEntity>
where TEntity: BaseEntity
{
}
}

You can also leverage generic types in the base class of the DAL components by moving
some common methods in the base class without losing type safety. The following code is
just an example of this concept. The SalesmanDal class instructs the BaseDal class regarding
the specific type SalesmanDal has to use:

namespace DevlLeap.EstatesManagement.Dal.SQLServer2008

{
public class SalesmanDal : BaseDal<Salesman, SalesmanList, Int32>
{
}

}

With this strategy, the BaseDal class can expose common methods. For instance, in the fol-
lowing code excerpt, the base class can create a new entity or an entity list by using a com-
mon method:
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namespace DevlLeap.EstatesManagement.Dal

{
public class BaseDal<TEntity, TEntityList, TKey>
where TEntity: BaseEntity, new()
where TEntitylList: BaseEntitylList<TEntity>, new()
{
pubTlic virtual CreateEntity()
{
return new TEntity(Q);
}
}
}

This code uses Sg/DataReader, which is the fastest way to read data from an underlying data-
base. If you decide to change databases, you have to adapt only the code inside the DAL
components. If you leveraged object-oriented techniques and generic types as well, for every
DAL, you probably have to change only some methods in the base class.

A more modern approach to accessing a database is to leverage an Object Relational Mapper
(ORM) like LINQ to SQL or ADO.NET Entity Framework. The ORMs do a great job of mapping
the relational world of databases with the hierarchical model of the domain entities. Typically,
the introduction of an ORM has to be completely transparent to the application. Following
the philosophy of “changing just what you need,” the introduction of LINQ to SQL in the .NET
Framework 3.5 cannot involve more than just a modification of a single layer.

As stated in the book Programming Microsoft LINQ in .NET Framework 4 by Marco Russo and
Paolo Pialorsi (Microsoft Press, 2010), LINQ to SQL can be used to define the mapping from

the underlying SQL Server database toward the business entities, without any modification of
the application architecture. Let's look more closely at and analyze two ways of using LINQ to

SQL.

With LINQ to SQL, you can define a model that shapes .NET classes that are mapped to the
underlying database. These classes, known as LINQ to SQL entities, can be used by the entire
application because they are .NET Framework classes; in fact, you can use the types you
define in the LINQ to SQL designer, such as the Salesman entity discussed earlier, through-
out the application. For example, a presentation layer, implemented by using Windows
Presentation Foundation (WPF), could share these defined types with LINQ to SQL and
should perform data binding against a sequence of type IEnumerable<Salesman> that is
obtained by executing a LINQ query directly.

This situation has both advantages and disadvantages. The advantages stem from the agil-
ity and ease of use that LINQ to SQL offers. By taking a closer look at the code generated
and defined by LINQ to SQL tools (such as SQLMetal or the Object Relational Designer in
Microsoft Visual Studio), you can see that these types implement a set of interfaces targeted
at the Ul data binding: INotifyPropertyChanging and INotifyPropertyChanged.
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On the other hand, the nature of LINQ to SQL means that the data layer is tightly integrated
with the SQL Server database. This level of integration might be your goal for a single-data-
base-platform solution, but it can also pose many limitations for your architecture.

In general, a data layer has to be an abstraction of the physical persistence layer, thus allow-
ing changes to the underlying implementation that are transparent to the layers above it.
You usually achieve this abstraction by defining a pluggable architecture like the one shown
in Figure 11-1, and implementing the code in a way similar to what you have seen in this
chapter. Database independency means that the communication between the DAL and BIZ
layers cannot use anything that is bound to a particular database implementation. However,
when you use LINQ to SQL as a pure data layer replacement, you are limited to SQL Server as
a database, and your entities will be widely marked in code with attributes that map to SQL
Server—specific information. In addition, you might already have a domain model defined
simply because you are extending an existing application, or because you do not want to
mark your domain model with data-layer-specific (LINQ to SQL) attributes.

To avoid these issues, you can use LINQ to SQL as a replacement for the code presented in
the List method of the SalesmanDal component. The code can be much simpler for every
DAL component method, especially for the ones that need to create complex queries. The
code in Listing 11-3 can be a LINQ to SQL replacement for the simple SalesmanDal code.

LISTING 11-3 A DAL component that uses L NQ to SQL.

namespace DevlLeap.EstatesManagement.Dal.LINQtoSQL

{
public class SalesmanDal : BaseDal<Salesman, SalesmanList, Int32>
{
pubTlic SalesmenList List()
{
try
{
SalesmenList list = new SalesmenList();
// 01d code

//using (SqlDataReader dr = SqlHelper.ExecSPForReader(
// ConnectionString, "spListSalesmen", null))

/7

// Int32 indexIdSalesman = dr.GetOrdinal("idSalesman");
// Int32 indexSalesmanPassword = dr.GetOrdinal(

// "SalesmanPassword");
// Int32 indexSalesmanDescription = dr.GetOrdinal(
// "SalesmanDescription™);

// Int32 indexSalesmanIsAdmin = dr.GetOrdinal("SalesmanIsAdmin");

// while (dr.Read())

// {
// Salesman item = new Salesman();
// item.IdSalesman = dr.GetString(indexIdSalesman);
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// item.SalesmanPassword = dr.GetString(

// indexSalesmanPassword) ;

// item.SalesmanDescription = dr.GetString(
// indexSalesmanDescription) ;

// item.SalesmanIsAdmin = dr.GetBoolean(

// indexSalesmanIsAdmin);

// Tist.Add(item);

// }

//}

// New LINQ to SQL code
using (EstatesManagementDataContext context =
new EstatesManagementDataContext(this.ConnectionString))

{
context.ObjectTrackingEnabled = false;
var query = from s in context.tabSalesmens
select new Salesman
{
IdSalesman = s.idSalesman,
SalesmanDescription = s.SalesmanDescription,
SalesmanIsAdmin = s.SalesmanIsAdmin,
SalesmanPassword = s.SalesmanPassword
}
foreach (Salesman s in query)
{
Tist.add(s);
}
}
return (Tist);
}
catch (SqlException ex)
{
throw new DevlLeapDBException("ERRO1", ex);
}

As you can see, nothing but the query code has changed. The code fills the SalesmenList
collection using a different data access technique, but the meaning and content has not
changed at all. Also, the technique used to catch the exception is exactly the same.

A better solution is to create an entire new DAL component for each different data access
logic technology; the new component will receive all the common functionalities from the
base class and override the specific behavior. In the preceding example, the inner code for
the data querying can be different in every data access scenario, but the rest of the code can
be centralized inside the data access layer.

www.it-ebooks.info


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

292

Windows Azure Step by Step

To completely abstract our solution from any specific data layer, including a LINQ to SQL
implementation, you must define the real data layer implementation in a dedicated assem-
bly that will be loaded through a data layer factory instead of being referenced directly. The
code using LINQ to SQL resides inside this referenced assembly. Only domain model entities
can travel across the boundaries between any DAL implementation and the BIZ layer con-
sumer: not data tables, not LINQ to SQL entities—nothing else.

To meet this last requirement, the LINQ to SQL-based data layer translates its own entities
back and forth to the domain model entities, as you saw in Listing 11-3.

It is beyond the scope of this book to illustrate techniques or patterns for decoupling the busi-
ness layer from the data access layer. You can refer to Martin Fowler’s Patterns of Enterprise
Application Architecture (Addison-Wesley, 2002) to obtain a complete understanding of the
various patterns.

The same concept can be applied to ADO.NET Entity Framework 3.5: the model can be
defined inside the DAL assembly and the data access code can map business entities with

the entities defined in the Entity Data Model. One of the main differences of the Entity Data
Model from ADO.NET Entity Framework 3.5 and LINQ to SQL is database independency.
Unlike LINQ to SQL, Entity Framework natively supports different data providers without any
add-in or external component, and many third-party software companies also support this
framework. (For more information, see http.//msdn.microsoft.com/en-us/data/dd363565.aspx).

Because of the native abstraction provided by the Entity Framework, you would probably
choose to use it whenever you really needed to abstract from the data layer. However, think
carefully about the overall architecture of your solution as well as about the persistence
model you are going to use with the Entity Framework. The standard behavior of Entity
Framework 3.5 is not persistence ignorance. Thus, if you use the standard Entity Data Model
as your domain entities, you would miss out on one of the main requirements for true data
layer abstraction: the persistence ignorance of the domain model.

In Entity Framework 4.0, the default behavior is identical to the 3.5 version, except that

you can choose to define persistence-ignorant Plain Old CLR Objects (POCO) entities to
regain true abstraction from the persistence layer. With POCO entities, you can leave your
own domain model entities intact, feeding them transparently with Entity Framework. To
achieve that goal, you need to set the Code Generation Strategy of the EDMX to None in the
Microsoft Visual Studio Designer, and define a custom class that inherits from ObjectContext.

The POCO feature doesn't change any code presented in this chapter. DAL components are
stateless mappers that translate domain entities, which are completely persistence-ignorant,
into something that can be persisted in a data store during CUD (Create, Update, and Delete)
operations. They do the inverse when the upper layers request some data.

The code presented in Listing 11-1 was built for a demo application at the end of 2003 and
was revised to leverage the generic types that came out in 2005. The data access layer code
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that uses the Sq/DataReader hasn't changed, and it is a good choice when you are looking
for the fastest performance when reading data from a database. In 2007, thanks to the plug-
gable mechanism implemented in the architecture, we (the DevLeap company group) intro-
duced a new data access layer component using LINQ to SQL 3.5, and then a new assembly
for ADO.NET Entity Framework in .NET 3.5 (in September 2008). Today, we are still using the
same entity code we built in 2003 but leveraging new technologies introduced in the .NET
Framework since then, and we do not need to rewrite anything but this single component.

Because the development team could use LINQ to SQL or the Entity Framework in the data
access layer to map the database world, nothing changed architecturally. Pluggable architec-
ture enabled the development team to replace technologies as needed. If the ORM classes
are used directly in the Ul or in the business layer code, the solution is not completely per-
sistence-ignorant, because these layers know too much about the storage itself. They do not
know field names or table names, but they know they are using an ORM.

The Table Storage Account Service is a new technology for managing data in the cloud, and
it exposes a REST service that can store and retrieve application entities that are not mapped
to any predefined structure. As you learned in Chapter 5, “Tables, Queues, and Worker Roles,”
the service accepts an HTTP/HTTPS request with an Atom Publishing Protocol (AtomPub)
payload to make CUD operations, and then it provides filtering and searching capabilities
when returning AtomPub content.

The service can be consumed directly using REST/HTTP or via the wrapper library named
StorageClient. In both cases, the role for the data access layer component is to call the service
and then map the results to the SalesmenList custom collection. The internal code for the
method will be different from the code to access a database, but again, architecturally, noth-
ing has changed.

Try to create a REST implementation following the architectural guideline for a data access
layer component:

namespace DevlLeap.EstatesManagement.Dal.LINQtoSQL

{
pubTlic class SalesmanDal : BaseDal<Salesman, SalesmanList, Int32>
{
pubTlic SalesmenList List()
{
try
{

SalesmenList list = new SalesmenList();
HttpRequest request = new HttpRequest();
// property of the request

// Send Request

// Analyze the <entry> in the AtomPub
foreach(var entry in response)

{

Salesman item = new Salesman();
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// Fill item property with xml element value

Tist.Add(item);

return (Tist);
}
catch (WebException ex)

{
throw new DevlLeapDBException("ERROL", ex);

}

}

The preceding code is not complete, but its goal is to show only the architectural essentials.

The main difference between this data access layer method and the LINQ to SQL
SglDataReader methods is the way | queried the data store. In the traditional data access
code (see Listing 11-1), | issued a query to the database and constructed a list of salesmen
based on the record returned from the query. | issued an HTTP request (represented by the
commented line in the preceding code) to the remote Table Data Service and constructed a
list of salesmen based on the xm/ element found in the AtomPub response. Because in this
example the XML response is not important, | omitted the related code.

If you prefer to use the StorageClient library, the code you use is very similar to the code that
uses LINQ to SQL, because the StorageClient library exposes an object context, which you
learned about in Chapter 5.

First, define the class that must be serialized and passed to the service:

using System;

using System.Collections.Generic;

using System.Linqg;

using System.Text;

using Microsoft.WindowsAzure.StorageClient;
using System.Data.Services.Common;

namespace DevlLeap.EstatesManagement.Dal.AzureStorage

{

public partial class tseSalesman : TableServiceEntity

{
private string _idSalesman;
private string _salesmanDescription;

public string SalesmanDescription

{
get { return _salesmanDescription; }
set { _salesmanDescription = value; }
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private string _salesmanPassword;

public string SalesmanPassword
{
get { return _salesmanPassword; }
set { _salesmanPassword = value; }
}

private bool _salesmanIsAdmin;

public bool SalesmanIsAdmin

{
get { return _salesmanIsAdmin; }
set { _salesmanIsAdmin = value; }
}
public string IdSalesman
{
get { return _idSalesman; }
set { _idSalesman = value; }
}
public tseSalesman() : base()
{
}

}

This class is quite similar to the business entity Salesman, but it is really just the class that
represents the data access structure. It can be considered the same as the LINQ to SQL entity
you saw in the preceding example (Listing 11-3), or the DBDataRecord structure you saw in
the first example of this chapter (Listing 11-1).

I named the class in the preceding code tseSalesman to highlight that it has a different mean-
ing than the business entity Salesman, where the prefix tse stands for TableStorageEntity. The
Salesman class must be defined in the same project as the data access layer components
because it is a DAL structure that cannot be used outside of this layer. If another layer uses
this class, the class is bound to the Windows Azure Table Storage Account Service—and, as
you know, this would violate the architectural philosophy.

Next, as shown in the following code, define a custom TableServiceContext that lets the devel-
oper of the data access layer component use a more typed approach to using the base class
directly. This class is a data access layer class called TableServiceEntity:

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using Microsoft.WindowsAzure.StorageClient;
using Microsoft.WindowsAzure;

namespace DevlLeap.EstatesManagement.DAL.AzureStorage

{
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public class EMTableServiceContext : TableServiceContext

{

private const String SalesmenTableName = "EMSalesmen";

#region Ctor & EnsureTablesExist
public EMTableServiceContext()
base(
CloudStorageAccount.FromConfigurationSetting(
"AzureStorageConnectionString").TableEndpoint.AbsoluteUri,
CloudStorageAccount.FromConfigurationSetting(
"AzureStorageConnectionString").Credentials)

this.EnsureTablesCreated(CloudStorageAccount.
FromConfigurationSetting("AzureStorageConnectionString™));
}
// Ensure Table Exists
private static Boolean _tablesCreated = false;
private static object _tablesCreatedSyncLock = new Object();

private void EnsureTablesCreated(CloudStorageAccount account)

{
if (!_tablesCreated)
{
Tock (_tablesCreatedSynclLock)
{
if (!_tablesCreated)
{
CloudTableClient tableClient =
account.CreateCloudTableClient();
tableClient.CreateTableIfNotExist(SalesmenTableName);
}
}
}
}
#endregion

public IQueryable<tseSalesman> GetQueryableSalesmen()

{
return this.CreateQuery<tseSalesman>(SalesmenTableName) ;
}
public tseSalesman Add(tseSalesman s)
{
s.PartitionKey = "A";
s.RowKey = s.IdSalesman;
this.AddObject(SalesmenTableName, s);
this.SaveChanges();
return s;
}
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The preceding code is a refined version of some code examples presented in Chapter 5. This
class uses the default constructor to call the base TableServiceContext constructor, passing
the configuration parameter for the URI and credentials.

It also contains a method to check the existence of the table in a centralized place: it is a
good idea, architecturally, to place shareable code in a common method. Also, because this
code is required only once during the lifetime of the hosting process, you can use the single-
ton pattern to execute it just one time.

Apart from these two final touches to the code architecture, the class exposes two methods
to centralize creation of DataServiceQuery<tseSalesman> and adds a new tseSalesman.

Here's the SalesmanDal List method for the new data access layer. The LINQ to SQL code is
commented so that you can focus on the differences between the LINQ to SQL code and the
Table Storage Account Service code:

namespace DevlLeap.EstatesManagement.Dal.AzureStorage

{
public class SalesmanDal : BaseDal<Salesman, SalesmanList, Int32>
{
pubTlic SalesmenList List()
{
try
{

SalesmenList list = new SalesmenList();

// LINQ to SQL code
// using (EstatesManagementDataContext context = new
// EstatesManagementDataContext(this.ConnectionString))

// 1

// context.ObjectTrackingEnabled = false;

// var query = from s in context.tabSalesmens

// select new Salesman

// {

// IdSalesman = s.idSalesman,

// SalesmanDescription = s.SalesmanDescription,
// SalesmanIsAdmin = s.SalesmanIsAdmin,

// SalesmanPassword = s.SalesmanPassword

// }

// foreach (Salesman s in query)

// {

// Tist.add(s);

// }

// 3
using (EMTableServiceContext context = new EMTableServiceContext())
{

var query = from s in context.GetQueryableSalesmen()
select new Salesman

{

IdSalesman = s.idSalesman,
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SalesmanDescription = s.SalesmanDescription,
SalesmanIsAdmin = s.SalesmanIsAdmin,
SalesmanPassword = s.SalesmanPassword

};

foreach (Salesman s 1in query)
{
Tist.add(s);
}
}

return (Tist);

}
// catch (SqlException ex)
catch (DataServiceQueryException ex)

{
throw new DevlLeapDBException("ERROL", ex);

}

}

As you can seeg, there are no architectural differences among the two code approaches. The
main difference is the exception type listed in the catch block, which the Data Service Client
library throws when problems occur. It cannot throw Sq/Exception because there is no SQL
Server in this example.

The code inside the method is similar to the code used in the LINQ to SQL example; the
TableServiceContext class is very similar to the DataContext class.

All these examples illustrate my main point: good software architecture helps the solution
(and you) leverage new technologies because only the pertinent components or layers must
be changed.

The Service Agent

Figure 11-1 showed another pillar of modern software architecture: the service agent.

The service agent component is responsible for translating a business layer request in an
over-the-wire request to a remote service and translating the received response (or the
exception) into something the business layer can use.

The service agent performs the same work as the data access layer component, abstracting
the upper layer from the details of communicating with remote services. The services can
also be hosted in the same machine in which the service agent resides, but the difference is
that the work is handled by the service agent itself (in the code or configuration settings) and
it does not influence the business layer.
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When Windows Communication Foundation (WCF) was released in 2006, the only necessary
task to accomplish to leverage the new technology was change the service agent. The solu-
tion didn’t need to be rearchitected. If early Web Service code had been spread across layers
and methods, it would have been practically impossible to use WCF without checking and
testing every line of code.

The Service Agent project also contains the proxy code. The developer has to use the Add
Service Reference tool from the service agent component. Every other component of the
solution must have no idea what a Service Reference or a proxy to a Web Service is. The busi-
ness layer invokes methods on the service agent component, passing and receiving business
entities.

This was the .NET Framework 1.0 code contained in my Estates Management project at the
end of 2003:

namespace DevlLeap.EstatesManagement.ServiceAgent.WS20

{
public partial class SalesmanServiceAgent : BaseServiceAgent
{
public SalesmenList List()
{
try
{
SalesmenService ss = new SalesmenService();
SalesmenList Tlist = SalesmenMapper.FromContract(ss.List());
return (list);
}
catch (Exception ex)
{
throw new DevlLeapServiceException("ERRO1", ex);
}
}

The Add Web Reference tool that came with Visual Studio 2003 creates a proxy that invokes
the various service operations. The tool creates local classes based on the WSDL (Web Service
Description Language) to represent the contract entity (Data Transport Object, or DTO).
When the service agent calls the operations on the Web Service, it receives a SOAP response
that is XML, and the service agent uses it to build a collection of the local defined classes.

These autogenerated classes cannot be considered business entities, because they are
defined in the contract between the service and the consumer. They are bound to the con-
tract, not to the client-side application, which is in a completely different boundary from an
SOA point of view. Do not think about the consumer as just a Windows Forms or WPF appli-
cation. The consumer can be an ASP.NET application or another service.

The role of the service agent is to map these autogenerated classes into the client-side
business entities. The real map operation was done with the helper class SalemenMapper,
because in .NET 1.0 there were no extension methods:
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namespace DevlLeap.EstatesManagement.ServiceAgent.WS20

{
public static class SalesmenEntityMapper
{
pubTlic static UIBIZ.SalesmenList FromDataContract(SOA.Salesman[] source)
{
UIBIZ.SalesmenList result = new UIBIZ.SalesmenList();
foreach (SOA.Salesman sourceltem in source)
{
result.Add(FromDataContract(sourceltem));
}
return (result);
}
pubTlic static UIBIZ.Salesman FromDataContract(SOA.Salesman source)
{
UIBIZ.Salesman result = new UIBIZ.Salesman();
result.IdSalesman = source._idSalesman;
result.SalesmanDescription = source._salesmanDescription;
result.SalesmanIsAdmin = source._salesmanIsAdmin;
result.SalesmanPassword = source._salesmanPassword;
return (result);
}
pubTlic static SOA.Salesman ToDataContract(UIBIZ.Salesman source)
{
SOA.Salesman result = new SOA.Salesman();
result._idSalesman = source.IdSalesman;
result._salesmanDescription = source.SalesmanDescription;
result._salesmanIsAdmin = source.SalesmanIsAdmin;
result._salesmanPassword = source.SalesmanPassword;
return (result);
}
pubTlic static List<SOA.Salesman> ToDataContract(UIBIZ.SalesmenList source)
{
List<SOA.Salesman> result = new List<SOA.Salesman>();
foreach (UIBIZ.Salesman sourceltem in source)
{
result.Add(ToDataContract(sourceltem));
}
return (result);
}
}
}
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The FromDataContract(SOA.Salesman(] source) method of the SalesmenMapper class loops
in the array of the Salesman passed as a parameter and, for each DTO object, it calls the
FromDataContract(SOA.Salesman source) method. This method returns a new Salesman,
the business entity, to the caller that, in turn, returns the business entity typed collection
(Salesmenlist) to the caller.

The mapper also contains the method to transform a business entity back to the DTO corre-
spondent object. The mapper is used in CUD operations.

In 2006, | introduced a new service agent component in the solution to leverage the new
WCF features such as in-process communication as well as features based on TCP. The new
service agent differs only in the lines of code that call the service and in the configuration
file:

namespace DevlLeap.EstatesManagement.ServiceAgent.WCF30

{
public partial class SalesmanServiceAgent : BaseServiceAgent
{
public SalesmenList List()
{
try
{
EndpointAddress endpointAddress = new
EndpointAddress(ConfigurationManager.AppSettings["ServiceUri"]);
SalesmanServiceClient service = new SalesmanServiceClient(
SalesmanServiceClient.CreateDefaultBinding(), endpointAddress);
SalesmenList list = SalesmenMapper.FromContract(service.List(Q));
return (Tist);
}
catch (FaultException<SalesmanFaultException> ex)
{
throw new DevlLeapServiceException("ERRO1", ex);
}
}

As you can see from the code, a custom FaultException was also used, but this new feature is
completely hidden from other layers. The business layer continues to talk to the service agent
component, receiving and passing business entities.

With the introduction of the Service Bus, some lines of code had to be changed to instruct
the infrastructure about the protocols and URLs to use for communicating with the cloud
service. These differences are neither in the business processes nor in the user interface pre-
sentation, nor are they in the data access layer component. They are related only to the com-
munication infrastructure. The service agent component can be adapted or replaced without
even changing the mapper helper class.
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The following code is an example of modifying the preceding code to use the Service Bus
with the HTTP protocol:

namespace DevlLeap.EstatesManagement.ServiceAgent.ServiceBusl0
{

public partial class SalesmanServiceAgent : BaseServiceAgent

{
pubTlic SalesmenList List()
{
try
{
EndpointAddress endpointAddress = new EndpointAddress(
ConfigurationManager.AppSettings["SBNamespace"]);
ServiceBusEnvironment.SystemConnectivity.Mode =
ConnectivityMode.Http;
ChannelFactory<ISalesmenService> factory = new
ChannelFactory<IEstateService>(endpointAddres);
svc = factory.CreateChannel();
SalesmenList 1ist = SalesmenMapper.FromContract(svc.List());
return (list);
}
catch (FaultException<SalesmanFaultException> ex)
{
throw new DevlLeapServiceException("ERRO1", ex);
}
}

You can apply the same concepts on the server side of the services infrastructure. Contracts,
services, mappers, and hosts can be defined in the same assembly from a technical point of
view, but when you write the code that way, the components are bound together, so it can
be very difficult to adapt such monolithic code to new technologies. When you instead sepa-
rate the service code from the hosting environment, you can reuse the method code with

a different host. For example, you can easily change the host to a Windows Azure Worker
Role instead of a local Windows Service while still reusing the same contract, Mappers, and
services.

In the last few years, the REST protocol has become more popular; it's the perfect protocol in
some scenarios. SOAP, on the other hand, is perfect for other scenarios. The use of one over
the other is a matter of preference, not a business layer concern or a user interface problem.

Summary

This chapter provided an introduction to some architectural patterns and a few examples of
how to create data access layer components and service agent components. The examples
show one way you can architect the lower layer of an application. You can modify or replace
the components in a layer whenever a new technology appears or requirements change
without worrying about the other layers and the overall architecture of the solution.

www.it-ebooks.info


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

Index

A W ndows Forms 259
creatng ¢ entapp caton 261 266
abstract on 16 nsert ng data 267 272
code 5 App caton Start method 106
access ASP.NET
serv ces MVC 2 Web Ro e 46
creat ng storage account projects 260 272 Web App cat ons, creat ng 195 196
HTTP 274 279 Web Ro e 46
PHP 272 273 nam ng 47
REST 274 279 Web S te Project temp ate 195 196
SQL Azure 246 252 assemb es
database access 235 238 M crosoft.Serv ceBus 174
on prem ses descr pt on 234 System.Configurat on 264
Access Contro Serv ce System.Serv ceMode .Web, 174
secur ty exposure 164, 168 Astor a project. See also WCF Data Serv ces
W ndows Azure AppFabr ¢ 162 h story 193
accounts AtomPub 208
storage accounts creat ng WCF Data Serv ces 208
access ng from PHP 272 273 OData 193
creatng 260 272 response for a s ng e property and re ated T SQL 214
creatng c entapp caton 261 266 response for expanded re ated ent ty 215
nsert ng data 267 272 response for requests 212
names 260 author zat on ru es, Access Contro Serv ce 35 36
subscr ptons, b ng 140 ava V rtua Mach ne JVM) 6
Add BLOB Conta ner d a og box 93 Azure Serv ces, dep oy ng projects 56 62
Add Cert ficate button 148 149 AzureStorageServ ceContext, creat ng 117 118

Add Serv ce Reference too 299
Add To Source Contro check box 45
ADO.NET Ent ty Framework 292 293 B
affin ty groups 143 145
Affin ty Group Serv ce 143 145
AP s
b obs 98 108
st ng b obs n conta ners 98 103
c oud projects 50 55
d agnost cs 156 160
StorageC ent 115
Tab e Servce 114 116
app catonenttes
storage accounts 85
App cat on Package fie 18
app catons
ASP.NET Web App cat ons, creat ng 195 196
c ent, creatng 261 266
conso e, request ng raw data 219 220
nternat ona, CDN (Content De very Network)
Serv ce 145 147

base c asses
BaseDa cass 288
BaseEnt ty c ass 288
Tab eServ ceEnt ty 263
b g bus nesses, c oud comput ng 10 12
b ng 12
account subscr pt ons 140
affin ty groups 143 145
Content De very Network (CDN) Serv ce 146 147
down oad ng nvo ces 142
phone carrers 11
serv ces 138 144
storage accounts 31
b nd ngs, W ndows Azure AppFabr c SDK 185 189
B Z (bus ness ayer) 282
BLOB Conta ners w ndow 95
B ob Management w ndow 92

n ter 282 283 bobs 27 31
Save the P anet 24 add ng to conta ners 95 97
APs 98 108

three ter 282

two ter 281 st ng b obs n conta ners 98 103

303

www.it-ebooks.info


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

blobs (continued)

b obs (continued)

conta ners 93

stng nconta ners 98 103
manag ng w th W ndows Azure Management
Too 91 95

names 95

request ng n storage accounts 89 90

storage accounts 85

up oad ng 104 106
B ob Serv ce 112

compared to Tab e Serv ce 112 113
BLOBs w ndow 95
BPOS (Bus ness On ne Product v ty Su te) 139
Bus ness ent ty defin t on ( st ng) 287 288
bus ness ayer (B Z) 282

Bus ness On ne Product v ty Su te (BPOS) serv ces 139

Busy phase (dep oyment) 59
buttons, Add Cert ficate 148 149
buy ng, subscr pt ons 19

C

cach ng, W ndows Azure AppFabr c 36 37
.ccproj project 50 55
CDN (Content De very Network) Serv ce 145 147
b ng 146 147
CER cert ficates 150 155
deetng 151 152
up oad ng 151
ver fy ng 151 152
V sua Stud o Server Exp orer 153 154
W ndows Azure Management Too 154 155
cert ficates 147 155
CER 150 155
de etng 151 152
up oad ng 151
ver fy ng 151 152
V sua Stud o Server Exp orer 153 154
W ndows Azure Management Too 154 155
DNS names 148 149
SSL 148 151
up oad ng 148 149
V sua Stud o Configurat on Des gner, 149 150
CG WebRoe 46
chat app catons, creat ng 118 121
Choose A Reg on drop down st box 144
Choose A Reg on Or Affin ty Group sect on 22
Choose A Subscr pt on drop down 138
c asses
BaseDa 288
BaseEnt ty 288
C oudStorageAccount 101
Configurat onManager 264
DataContext 225
DataServ ce 206
DataServ ceContext 122
DataServ ceQuery 225

DevLeapDBExcept on 286
Message 117
creat ng ¢ ent s de context 117 118
Ro eEntryPo nt 68
Ro eEnv ronment 74
GetlLoca Resource method 82
oca storage 80
Sq Command 235
Sq Connect on 235 236
Sq He per 285
StorageC ent, up oad ng b obs 104 106
Tab eServ ceContext 295
Tab eServ ceDataServ ceContext 122
Tab eServ ceEnt ty 295
Tab eServ ceEnt ty base c ass 263
Tab eServ ceServ ceContext 124
Cass c ADO.NET code stng 236 237
c entapp caton, creat ng 261 266
c ent brar es, WCF Data Serv ces 195
c ents
.NET Framework 223 227
SOA (Serv ce Or ented Arch tecture) 5 6
WCF Data Serv ce 218 223
creatng 219 223
¢ ent s de context, creat ng 117 118
coud based re at ona so ut ons, benefits 235
CoudB ob nstance 105
coud computng 12 14
benefits 17
b g bus ness opportuntesand 10 12
definton 4
aa$S ( nfrastructure as a Servce) 2 3
nfrastructure benefits 9 10
open source systems 11
ownersh p 11
PaaS (P atform as a Servce) 3 4
W ndows Azure 6 12
SaaS (Software as a Serv ce) 2
sma bus ness opportuntesand 7 9
c oud env ronments, test ng 50
c oud projects
creatng 45 51
mutpe nstancetestng 53 55
ro e propertes 72 76
run error 51
Serv ceDefin t on.csdef fie 70
Coud sect on, creat ng projects 44 50
c oud serv ces, configur ng 62 69
C oudStorageAccount c ass 101
CLR (common anguage runt me) 6
code 13
abstracton 5
Code beh nd fi e for Defau t.aspx stng 65 66
Code beh nd fi e for Defau t page: Defau t.aspx.cs
( stng) 49

Code to request and update an ent ty ( st ng) 221 222

common anguage runt me (CLR) 6

www.it-ebooks.info


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

commun ty techn ca prev ew (CTP), SQL Azure
Report ng Serv ces 234
components, DAL 291 298
Compos te App cat on Serv ce 38 39
Conceptua Schema Defin t on Language (CSDL) 202
Configurat onManager c ass 264
configurat ons
coud servces 62 69
costs 12
.cscfg fie 61 69
firewa s 244 245
nput endpo nts 73
RA D5 13
read ng oca storage configurat onva ue 82 85
Serv ceConfigurat on.cscfg fie 72 76
Sett ng Pub sher 133 134
Worker Ro e projects 132
Configurat on Sett ngs fie 18 19
connect ons
expos ng w th D rect Connect on 182 185
HTTP (sw tch ng to from TCP/ P) 189 190
SQL 237
Connecton strng stng 202
connect on str ng parameter, add ng to serv ce
configurat on (SQL Azure access) 246
Connect onStr ng property 285
Connect Loca opton 91
Connect opton 91
Connect to Server d a og box 249
conso e app catons
creat ng w th WCF (W ndows Commun cat on
Foundat on) nfrastructure 163 164
request ng raw data 219 220
constructors, Tab eServ ceContext 297
conta ners
add ng b obs 95 97
b obs 93
creatng
HTTP requests 93 94
PUT method 94
creat ng from code 106 109
stng bobs n 98 103
pub ¢ 93
server co ecton 17
Content De very Network (CDN) Serv ce 145 147
b ng 146 147
contro ers, SCS (sma computer system nterface) 13
contro s
F eUp oad, up oad ng b obs 104 106
GrdVew 202
Repeater 102
Core SQL Server database capab tes 234
costs
sma bus nesses 8
W ndows Azure 12
CPUs
operat ng system power 16
v rtua mach ne types 12

DataContext class

Create A New Hosted Serv ce d a og box 138
Create A New Hosted Serv ce w zard 143 144
Create A New Serv ce Namespace d a og box 166 167
Create A New Storage Account d a og box 88 89
Create A New Storage Account w zard 29 31
CreateC oudB obC ent method 101
Create Database d a og box 242 243
Create Or Choose An Affin ty Group opt on st box 29
CreateQuery<T> method 122
Create, Read, Update, De ete (CRUD)

b obs 98 108

HTTP 274 279

REST 274 279
CreateServ ceUr stat c method 175
Create, Update, and De ete (CUD) operat ons 292
Create, Update, or De ete (CUD) requests 93
CRUD (Create, Read, Update, De ete)

b obs 98 108

HTTP 274 279

REST 274 279
CSDL (Conceptua Schema Defin t on Language) 202
CTP (commun ty techn ca prev ew), SQL Azure

Report ng Serv ces 234

CUD (Create, Update and De ete) operat ons 292
CUD (Create, Update, or De ete) 93
customers, W ndows Azure 12

D

DAL component that uses L NQ to SQL ( st ng) 290 291
DAL component us ng a DataReader ( st ng) 284 285
DAL (data access ayer) 282, 283 298
components 291 298
serv ce agent component 298 302
Data Access App caton B ock 285
data access ayer (DAL) 282, 283 298
components 291
serv ce agent component 298 302
databases
access, SQL Azure 235 238
creat ng, for database server creaton n
coud 242 245
m grat on, SQL Azure 253 254
servers, creat on n c oud (SQL Azure) 238 246
WCF Data Serv ces, creat ng 197
database servers
creat on n coud (SQL Azure)
configur ng firewa s 244 245
database creat on 242 245
vrtua server creaton 238 241
data centers
ower ng atency w th CDN (Content De very
Network) Serv ce 145 147
reg ons, affin ty groups 144
serv ces. See serv ces
DataConnect onStr ng sett ng 264
DataContext c ass 225

www.it-ebooks.info

305


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

306

data, inserting

data, nsertng 267 272
DataServ ce cass 206
Data Serv ce code beh nd fie ( stng) 206 207
DataServ ceContext c ass 122
DataServ ceQuery c ass 225
data storage 12. See also storage
B ob Serv ce 112
Tab e Serv ce 112
DataSvcUt .exe 224
decoup ng web app cat ons, Worker Ro e 31 32
Defau t.aspx stng 203
Defau t.aspx page 48 49
testng 49 50
defined serv ces, SaaS c oud comput ng 2
definng, enttes 116 117
dep oyment
oca dep oyment, oca storage 83 85
phases 59
projects, Azure Serv ces
56 62
serv ces 26
soutons 17 18
Asure Serv ces 56 62
Dep oyment Name text box 57
Dep oy Your C oud Serv ce To W ndows Azure
opton 152 153
dequeu ng, Worker Ro e messages
134 135
deve oper code 13
deve opers 12
DevLeapC oudServ ce 19
creatng 45 51
DevLeapDBExcept on c ass 286
d agnost cs 156 160
enab ng w th Web Ro e Configurat on des gner 156
D agnost csConnect onStr ng sett ng 69
D agnost cs sect on 73
d a og boxes
Add BLOB Conta ner 93
Connect to Server 249
Create A New Hosted Serv ce 138
Create A New Serv ce Namespace 166 167
Create A New Storage Account 88 89
Create Database 242 243
Enab e CDN 146 147
nternet Opt ons 207
project propert es, configur ng c oud serv ces 62 69
Pub sh Coud Serv ce 152 153
Up oad BLOB To mages 95
V ew Storage Access Keys 89
Vsua Stud 02010 Pub sh 152 153
Vsua Stud o Add Connect on 248 249
WOCF Data Serv ce Add Serv ce Reference 224
drectca s, Drect Connecton 182 185
D rect Connect on 182 185

d sk space
subscr pt ons 85
d str buted resources 5
DNS names, cert ficate a ases
148 149
documentat on
Access Contro Serv ce 35
Serv ce Bus 34
W ndows Azure AppFabr ¢ 33
down oad ng
nvo ces 142
SDKs
W ndows Azure AppFabr c 162 163
software deve opment k ts (SDK) 41
too s from Azure 41
W ndows Azure Management Too 90

E

EDM, creat ng 196
e ements, Loca Storage 82
EMD. See EDM, creat ng
Enab e CDN d a og box 146 147
enttes 111
Ent tySetR ghts enumerat on 229
names 201 202
pr mary key 111
propertes 111
request ng 221 222
securty 228 229
Tab e Serv ce 115
updat ng 221 222
Ent ty Connect on Str ng box 199
Ent ty Data Mode 292. See EDM, creat ng
Ent ty Data Mode W zard 199
Ent ty Framework 292 293, 293
Ent tySetR ghts enumerat on 229
Ent ty update stng 227
enumerat ons, Ent tySetR ghts 229
errors (c oud projects), run error 51
es, ncude The Sens t ve Data n The Connect on Str ng
box 199
EstatesManagement serv ce 206
event hand ers, Form Load 264
Exchange On ne Standard subscr pt on 142
exchang ng messages, Serv ce Bus 33 35
Expand/ nc ude to avo d a deferred query ( st ng) 226
expos ng
connect ons w th D rect Connect on 182 185
serv ces
HTTP 274 279
.NET Secur ty Prncpa 228
REST 274 279
serv ces to Serv ce Bus 173 176
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F

fau t to erance, oca storage 83 85
features, SQL Azure 234 236
fieds
Part t onKey 115
T mestamp 115
fies
App cat on Package 18
Configurat on Sett ngs 18 19
G oba .asax.cs 106 109
Serv ceConfigurat on.cscfg
configurat ons 72 76
mod fy ng ve configurat ons 67 68
project propert es d a og box 62
Serv ceDefin t on.csdef
request ng oca storage 81 82
Web Roes 70 72
F eUp oad contro, up oad ng b obs 104 106
firewa s, configur ng 244 245
Form Load event hand er 264
forms, Upgrade Dep oyment 66
FromConfigurat onSett ngs stat c method 101
FromConfigurat onSett ng stat ¢ method 266

G

garbage co ector (GC) 13

GC (garbage co ector) 13

GetConfigurat onSett ngsVa ue stat ¢ method 64

GetlLoca Resource method 82

G oba .asax.cs fie 106 109

Go To The W ndows Azure Deve oper Porta nk
open ng Management Porta 86

GrdV ew contro 202

groups, affin ty 143 145

H

hardware, rent ng 11
h story, of Astor a project 193
home pages, M crosoft On ne Serv ces Customer
Porta 140
host ng
env ronment 17
serv ces 22, 23,25
HTTP
connect ons (sw tch ng to from TCP/ P) 189 190
CRUD (Create, Read, Update, De ete) 274 279
OData 193
Serv ce Bus Serv ce 165
tracers, storage account requests 93 94

listings

aaS ( nfrastructure as a Servce) 2 3
nfrastructure as a Serv ce. See aa$
nfrastructure, c oud comput ng benefits 9 10
nta zeServ ce stat c method 206
nta zng phase (dep oyment) 59
nput endpo nts, configur ng 73
nsert ng, data 267 272
nsta atons
too s for Vsua Stud o 43
W ndows Azure 16
nstance Count sett ng 73
nstances 25
CoudBob 105
Loca Resource 82
mutp e nstances testng 53 55
Web Roe 31
Worker Ro e 31
nstances sect on 73
nstance storage, v rtua mach ne types 12
ntegrat on Serv ce 37 38
nternat ona app cat ons, CDN (Content De very
Network) Serv ce 145 147
nternet Opt ons d a og box 207
nvo ces, down oad ng 142
/O performance, v rtua mach ne types 12

J

JSON (JavaScr pt Object Notat on), OData 193
JVM (Java V rtua Mach ne) 6

K

keys, vew ng 89

L

atency, ower ng w th CDN (Content De very Network)
Serv ce 145 147
brar es
StorageC ent 294 295
W ndows Commun cat on Foundat on (WCF) Data
Serv ces C ent 264
nk e ements 211
L NQ to SQL 289, 290, 293
st ngs
AtomPub response for a request toasng e
EstateType 212
AtomPub response for a s ng e property and re ated
TSQL 214
AtomPub response for expanded re ated ent ty 215
b obs n conta ners 98 103
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listings (continued)

st ngs (continued)
Bus ness ent ty defin t on 287 288
Cass c ADO.NET code 236 237
Code beh nd fi e for Defau t.aspx 65 66

Code beh nd fi e for Defau t page: Defau t.aspx.cs. 49

Code to request and update an ent ty 221 222
Connect on str ng 202
Conso e app cat on request ng raw data 219 220
DAL component that uses L NQ to SQL 290 291
DAL component us ng a DataReader 284 285
DataContext c ass 225
Data Serv ce code beh nd fie 206 207
DataServ ceQuery c ass 225
Defau t.aspx 203
Ent ty update 227
Expand/ nc ude to avo d a deferred query 226
Mod fied Defau t.aspx page 48 49
Query nterceptor 231
Serv ceConfigurat on.cscfg 18 19, 76, 247
Serv ceDefin t on.csdef 71, 75 76, 247
Serv ce Operat ons added to the WCF Data
Serv ce 230
StorageAccountB ob.aspx 99 100
Tab eServ ceEnt ty definton 116 117
T SQL code for a request and an update
operaton 223
T SQL for a doub e jump n the nav gat on
property 213
T SQL for an ordered request 217
T SQL for a pag nated request 218
T SQL for expanded re ated ent ty 216
T SQL statement for a s ng e sa esman request 210
T SQL statement for the sa esmen ent ty set
request 209
T SQL statement nav gat on property requests 212
WebRo e definton 68
Lve Daccount 138 144
oca dep oyment, oca storage 83 85
Loca Resource nstance 82
Loca Resources tag 82
Loca Resource type 82
oca storage 16, 80 85
fau t to erance 83 85
oca dep oyment 83 85
read ng configurat on va ue 82 85
request ng 80 82
Ro eEnv roment c ass 80
scaab ty 83 85
storage accounts 85 91
Loca Storage e ement 82
Loca Storage sett ngs 74

M

ma ntenance 13
Management Porta, open ng 20, 86
management requests (storage accounts), HTTP
tracers 93 94
manag ng, serv ces 21
Mapp ng Schema Language (MSL) 202
Message c ass 117
creat ng ¢ ent s de context 117 118
message exchanges, Serv ce Bus 33 35
methods
App caton Start 106
CreateC oudB obC ent 101
CreateQuery<T> 122
CreateServ ceUr statc 175
FromConfigurat onSett ngs stat ¢ 101
FromConfigurat onSett ng stat ¢ 266
GetConfigurat onSett ngsVa ue stat ¢ 64
GetlLoca Resource 82
nta zeServ ce stat c 206
OnStart 69, 157 159
Page PreRender 101
PUT, request ng storage conta ner creat on
94
SaesmanDa L st 297
Sq DataReader 294
M crosoft .NET Framework, SDK & Too s page 42
M crosoft On ne Serv ces Customer Porta 139
home page 140

M crosoft Push Not ficat on Serv ce for W ndows Phone

7 32,161

M crosoft.Serv ceBus assemb y 174

M crosoft.W ndowsAzure.Serv ceRunt me
namespace 68

m dd eware serv ces, W ndows Azure AppFabr ¢ 162

m grat on (database), SQL Azure 253 254

MSL (Mapp ng Schema Language) 202

mu tp e nstances, testng 53 55

mu tterso utons, character st cs 281 283

N

names
ASP.NET Web Ro e 47
b obs 95
enttes 201 202
serv ces 22,29, 88 89
storage accounts 260
subscr pt ons 141
namespaces
M crosoft.W ndowsAzure.Serv ceRunt me 68
Secure Token Serv ce (STS) Endpo nt 168 169
Serv ce Bus Serv ce, creat ng 166 169
NET Framework, ¢ ent 223 227
.NET Framework 4, chang ng Target Framework to 265
.NET Secur ty Prncpa 228
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New Project w zard 45

New Serv ce w zard, creat ng storage accounts 113
New Storage Account button 88 89

n terapp catons 282 283

numer ¢ dent fiers, subscr pt ons 141

(0

Object Exp orer, database object management 250 251
Object Re at ona Mapper (ORM) 289
OData (Open Data Protoco ) 112
syntax, REST query 126
on prem ses (SQL Azure access) 234
OnStart method 69, 157 159
Open Data Protoco . See OData
Open Data Protoco (OData) 112
open ng
Create A New Storage Account d a og box 88 89
Management Porta 20, 86
open quer es, request ng data 127
open source systems, c oud comput ng 11
operat ng system
b ng 138 144
Lve Daccount 138 144
subscr pt ons 138 144
operat ng system (W ndows Azure p atform) 16 19
abstract on 16
c oud comput ng benefits 17
host ng env ronment 17
oca storage 16
M crosoft Push Not ficat on Serv ce for W ndows
Phone 7 32
serv ces, definton 17
storage 27 31
W ndows Azure AppFabr c 33 39
ORM (Object Re at ona Mapper) 289
ownersh p, c oud comput ng 11

P

PaaS (P atform asa Servce) 1,3 4
standards 6
storage 6
W ndows Azure as PaaS souton 6 12
Package Locat on sect on 57
packages, upgrad ng 61 69
Page PreRender method 101
partton key 115
Partt onKey fied 115
patches 13
permanent app cat on data, B ob Serv ce 112
perm ss ons, Access Contro Serv ce 35 36
phone carrers,b ng 11
PHP, access ng storage accounts 272 273
phys ca resources 13
P an Od CLR Objects (POCO) ent t es 292

projects. See also roles

P atform as a Serv ce. See PaaS
p atforms, PaaS c oud comput ng 3 4
p atform (W ndows Azure) 15
creat ng serv ces 19 27
operat ng system 16 19
abstract on 16
coud comput ng 17
host ng env ronment 17
oca storage 16
M crosoft Push Not ficat on Serv ce for W ndows
Phone 7 33
serv ces 17
shared storage 16
storage 27 31
W ndows Azure AppFabr c 33 39
SQL Azure 39
POCO (Pan Od CLR Objects) ent t es 292
portas
M crosoft On ne Serv ces Customer Porta 139
home page 140
subscr pt ons 138, 141
presentat on ayer 282
pr mary key
enttes 111
request ng storage account resources 89 90
product on env ronment, sw tch ng to stag ng
env ronment 26
project propert es d a og box, configur ng c oud
serv ces 62 69
projects. See also ro es
ASP.NET MVC 2 Web Ro e 46
ASP.NET Web Ro e 46
names 47
CG WebRoe 46
c oud projects
creatng 45 51
mutpe nstance testng 53 55
ro e propertes 72 76
Serv ceDefin t on.csdef fie 70
creat ng 44 50
creat ng WCF serv ce app catons 169 173
dep oyment
Azure Serv ces 56 62
phases 59
mu tterso utons, character st cs 281 283
Serv ce Agent 299
storage accounts, creat ng 86 90, 260 272
Th nkAheadAzureStorage
st ng b obs n conta ners 98 103
request ng storage 80 82
types 46
WCF Serv ce Web Ro e 46
Web Ro e, Tab e Servce APs 114 116
Worker Roe 31 32,46
configurat ons 132
creatng 132 133,132 135
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properties

propert es
Connect onStr ng 285
enttes 111
Loca Resource type 82
ro e, c oud projects 72 76
RootPath 82
pub c conta ners 93
Pub sh Coud Serv ce d a og box 152 153
purchas ng, serv ces 141
PUT method, request ng storage conta ner creat on 94

Q

quer es
open, request ng data 127
re at onsh ps 211 216
REST 124
OData syntax 126
SQL Server 223 224
Tab e Serv ce 121 127
WCF Data Serv ces 211 216
Query nterceptor stng 231
queues 27 31
creatng 129 132
definton 127
Queue Serv ce 127 135
configur ng Sett ng Pub sher 133 134
configur ng Worker Ro e projects 132
creat ng queue messages 129 132
creat ng Worker Ro e projects 132 133, 132 135
dequeu ng Worker Ro e messages 134 135

R

RA D5, configurat on 13
RAM, v rtua mach ne types 12
Ready phase (dep oyment) 59
reg ons, data centers, affin ty groups 144
re atona eng ne features, SQL Azure 252 253
re at onsh ps, WCF Data Serv ces 211 216
remote ca s, D rect Connect on 182 185
rent ng, hardware 11
Repeater contro 102
request ng
b obs n storage accounts 89 90
enttes 221 222
oca storage 80 82
sort ng c auses 125
requests, Create, Update, or De ete (CUD) 93
REST
CRUD (Create, Read, Update, De ete) 274 279
Serv ce Bus Serv ce 165
REST query 124
OData syntax 126
rev ew ng, so utons 23
Ro eEntryPo nt c ass 68

Ro eEnv ronment c ass 74
GetlLoca Resource method 82
oca storage 80
ro e propert es, c oud projects 72 76
ro es. See also projects
V rtua MachneRoe 32
Web, OnStart method 157
Web Ro e
ASP.NET 46
ASP.NET MVC 2 46
CG 46
creat ng queue messages 129 132
project temp ate 44 50
Serv ceDefin t on.csdef fie 70 72
Tab e Servce AP s 114 116
WCF Serv ce 46
WebRo el, serv ce defin t ons 247
Worker Ro e 31 32,46
configur ng projects 132
dequeu ng messages 134 135
RootPath property 82
RowKey 115
run error, c oud projects 51

S

SaaS (Software as a Serv ce) 2
Sa esmanDa L st method 297
Save Ent ty Connect on Sett ngs n Web.Config As check
box 199
Save the P anet 24
scaab ty
oca storage 83 85
software 281
SCS (sma computer system nterface) contro ers 13
SDKs
W ndows Azure AppFabr ¢ 162 163
b nd ngs 185 189
SDKs (software deve opment k ts) 41 42
down oad ng 41
W ndows Azure AppFabr ¢ 42
W ndows Azure P atform Tranng Kt 42
W ndows Azure SDK 42
SDK & Too s page 42
secondary key, request ng storage account
resources 89 90
Secure Token Serv ce (STS) Endpo nt
namespace 168 169
securty 13
Access Contro Servce 35 36
enttes 228 229
WCF Data Serv ces 228 231
server co ect ons, conta ners 17
servers, SQL, quer es 223 224
serv ce agent component 298 302
Serv ce Agent project 299
Serv ce Bus 33 35
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Serv ce Bus Serv ce 162
b nd ngs 186
creat ng namespace for 166 169
creat ng serv ce consumers 177 181
creat ng WCF serv ce app catons 169 173
expos ng serv ces to Serv ce Bus 173 176
HTTP 165
message flow 164 165
REST 165
Serv ceConfigurat on.cscfg 247
Serv ceConfigurat on.cscfg. 18 19
Serv ceConfigurat on.cscfg fie 50
configuratons 72 76
mod fy ng ve configurat ons 67 68
project propert es d a og box 62
Serv ceConfigurat on.cscfg stng 76
serv ce configurat on (SQL Azure access)
add ng connect on str ng parameter 246
serv ce consumers, creat ng 177 181
Serv ceDefin t on.csdef fie 50
request ng oca storage 81 82
Web Roes 70 72
Serv ceDefin t on.csdef stng 71,75 76, 247
serv ce defin t ons, WebRo el 247
Serv ce Operat ons added to the WCF Data Serv ce
stng 230
Serv ce Or ented Arch tecture. See SOA
serv ces
access
creat ng storage account projects 260 272
from PHP 272 273
HTTP 274 279
REST 274 279
Access Contro Serv ce 162
secur ty exposure 164, 168
accountb ng 140
affin ty groups 143 145
Affin ty Group Serv ce 143 145
b ng 138 144
B ob Serv ce 112
compared to Tab e Serv ce 112 113
Bus ness On ne Product v ty Su te (BPOS) 139
c oud serv ces, configur ng 62 69
Content De very Network (CDN) Serv ce 145 147
creatng 19 27
defined serv ces, SaaS c oud comput ng 2
definton 17
dep oy ng 26
DevLeapC oudServ ce 19
EstatesManagement 206
expos ng
HTTP 274 279
.NET Secur ty Prncpa 228
REST 274 279
host ng 22, 23, 25
nput endpo nt 73
manag ng 21

small businesses

M crosoft Push Not ficat on Serv ce for W ndows
Phone 7 32,161
names 22, 29
namng 88 89
purchas ng 141
Queue Serv ce 127 135
configur ng Sett ng Pub sher 133 134
configur ng Worker Ro e projects 132
creat ng queue messages 129 132
creat ng Worker Ro e projects 132 133, 132 135
dequeu ng Worker Ro e messages 134 135
Serv ce Bus Serv ce 162
b nd ngs 186
creat ng namespace for 166 169
creat ng serv ce consumers 177 181
creat ng WCF serv ce app catons 169 173
expos ng serv ces to Serv ce Bus 173 176
HTTP 165
message flow 164 165
REST 165
SOA (Serv ce Or ented Arch tecture) 5 6
subscr pt ons 138 144
Tab e Serv ce 111 127
APs 114 116
compared to B ob Serv ce 112 113
creat ng chat app catons 118 121
creat ng ¢ ent s de context 117 118
creat ng storage accounts 113
definng enttes 116 117
query ng 121 127
Tab e Storage Account Serv ce 293
testng 65
WCF Data Serv ce
c ent 218 223
.NET Framework c ent 223 227
WCF Data Serv ces 194 195. See also Astor a project
c ent brary 195
creat ng 205 211
creat ng ASP.NET Web App cat ons 195 196
creat ng database 197
creat ng s mp e pages 202 206
renam ng ent tes 201 202
securty 228 231
Web Ro e, project temp ate 44 50
W ndows Azure AppFabrc 33 39
Access Contro Serv ce 35 36
cachng 36 37
Compos te App caton Servce 38 39
documentat on 33
ntegrat on Serv ce 37 38
Serv ce Bus 33 35
Worker Roe 31 32

Sett ng Pub sher, configur ng 133 134
shared storage 16
sma bus nesses

coud computng 7 9
costs 8
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small computer system interface. See SCSI

sma computer system nterface. See SCS
SOA (Serv ce Or ented Arch tecture) 5 6
compared to PaaS 7
Software as a Serv ce. See SaaS
software deve opment k ts. See SDKs (software
deve opment k ts)
software, sca ab ty 281
so ut ons
coud based re at ona
benefits 235
creat ng 23
dep oyment 17 18
Azure Serv ces 56 62
phases 59
mu tter, character st cs 281 283
revewng 23
testng 49 50
Vsua Stud o 47 48
sort ng c auses, request ng 125
SQL Azure 39, 233
access 246 252
on prem ses descr pt on 234
Core SQL Server database capab tes 234
CTP (commun ty techn ca prev ew) Report ng
Serv ces 234
database access 235 238
database m grat on 253 254
database server creat on ncoud 238 246
configur ng firewa s 244 245
database creat on 242 245
vrtua server creaton 238 241
features 234 236
re atona eng ne featuers 252 253
SQL Azure Data Sync 234
SQL Azure M grat on W zard 254 257
SQL Azure Report ng 234
Sq Command c ass 235
Sq Connect on cass 235 236
SQL connect ons 237
Sq DataAdapter 235
Sq DataReader 235
Sq DataReader methods 294
Sq He per c ass 285
SQL Management Stud o R2
database object management 249 250
SQL Server Management Stud o R2 250
SQL Server, quer es 223 224
SSDL (Storage Schema Defin t on Language) 202
SSL cert ficates 148 151
up oad ng 148 149
Vsua Stud o Configurat on Des gner, 149 150
stag ng env ronment
swt ch ng to product on env ronment 26
testng 26 27
standards, PaaS 6
Startup Act on secton 73

statements, T SQL
doub e jump n the nav gat on property 213
expanded re ated ent ty 216
nav gat on property requests 212
ordered request 217
pag nated request 218
sa esman ent ty set request (WCF Data Serv ces
creat on) 209
s ng e sa esman request (WCF Data Serv ces
creat on) 210
stat ¢ methods, FromConfigurat onSett ng 266
storage 27 31
B ob Serv ce 112
nstance storage, W ndows Azure 12
oca storage 16, 80 85
fau t to erance 83 85
oca dep oyment 83 85
read ng configurat on va ue 82 85
request ng 80 82
Ro eEnv roment c ass 80
scaab ty 83 85
storage accounts 85 91
PaaS 6
shared storage 16
StorageAccountB ob.aspx page 99 100
storage accounts 27 31,85 91
access ng from PHP 272 273
b ng 31
creatng 28 30, 260 272
c entapp caton 261 266
data 267 272
New Storage w zard 113
names 260
projects, creat ng 86 90
request ng b obs 89 90
request ng resources 89 90
W ndows Azure Management Too 90 91,90 97
add ng b obs to conta ners 95 97
b ob operat ons 98 108
down oad ng 90
manag ng b obs 91 95
up oad ng b obs 104 106
storage accounts, HTTP tracers 93 94
StorageC ent AP 115
StorageC ent c asses, up oad ng b obs 104 106
StorageC ent brary 294 295
storage keys, vew ng 89
Storage Schema Defin t on Language (SSDL) 202
Subscr pt on nformat on page 241
subscr pt ons
affin ty groups 143 145
b ng 140
buy ng 19
database creat on 242
Exchange On ne Standard 142
fees 12
fixed amount d sk space 85
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names 141

numer ¢ dent fiers 141

portas 138, 141

servces 138 144

transact ons 85
SvcUt .exe 224
System.Configurat on assemb y 264
System.Serv ceMode Web, assemb y 174

T

tabes 27 31
enttes 111, 115
definng 116 117
partton key 115
Part t onKey fied 115
propertes 112
RowKey 115
rows 112
Tab e Servce 111 127
APs 114 116
compared to B ob Serv ce 112 113
creat ng chat app catons 118 121
creatng ¢ ent s de context 117 118
creat ng storage accounts 113
data storage 112
definng enttes 116 117
query ng 121 127
tab es
enttes 115
partton key 115
propertes 112
rows 112
Tab eServ ceContext c ass 295
Tab eServ ceContext constructor 297
Tab eServ ceDataServ ceContext c ass 122
Tab eServ ceEnt ty base c ass 263
Tab eServ ceEnt ty c ass 295
Tab eServ ceEnt ty defin ton ( stng) 116 117
Tab eServ ceServ ceContext c ass 124
Tab e Storage Account Serv ce 293
Tab e Storage Account Serv ce code 297
tags, Loca Resources 82
Target Framework, chang ng to .NET Framework 4 265
temp ates
ASP.NETWeb S te Project 195 196
Web Ro e 44 50
test ng
coud env ronments 50
Defau t.aspx page 49 50
mu t p e nstances 53 55
serv ces 65
soutons 49 50
stag ng env ronment 26 27
Th nkAheadAzureStorage project
st ng b obs n conta ners 98 103
request ng storage 80 82
three terapp catons 282

Visual Studio 2010

T mestamp fied 115
toos
down oad ng from Azure 41
Vsua Stud o 43 44
transact ons, subscr pt ons 85
T SQL
AtomPub response for a s ng e property and re ated
TSQL 214
code for a request and an update operat on
( stng) 223
T SQL statements
doub e jump n the nav gat on property 213
expanded re ated ent ty 216
nav gat on property requests 212
ordered request 217
pag nated request 218, 218 223
sa esman ent ty set request (WCF Data Serv ces
creat on) 209
s ng e sa esman request (WCF Data Serv ces
creat on) 210
Turn On Feed Read ng V ew check box 207
two terapp catons 281
types, Loca Resource 82

U

U (user nterface) ayer 282
updat ng, enttes 221 222
Upgrade Dep oyment form 66
upgrad ng

.cscfg fie 61 69

packages 61 69
Up oad BLOB To mages d a og box 95
up oad ng

b obs 104 106

CER cert ficates 151

SSL cert ficates 148 149
user nterface (U) ayer 282

Vv

vendors, aaS c oud computng 2 3
ver fy ng, CER cert ficates 151 152
v ew ng, storage keys 89
VewMyB s nk 142
V ew Storage Access Keys d a og box 89
Vrtua MachneRoe 32
v rtua mach ne types
CPUs 12
nstance storage 12
/O performance 12
RAM 12
v rtua servers, creat ng 238 241
Vsua Stud o 2010
creat ng projects 44 50
creat ng WCF serv ce app catons 169 173
SDK & Too s page 42
toos 43 44
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Visual Studio 2010 Publish dialog box

Vsua Stud 02010 Pub sh d a og box 152 153
Vsua Stud o Add Connect ond a og box 248 249
Vsua Stud o Configurat on Des gner,

SSL cert ficate configurat on 149 150
V sua Stud o Server Exp orer, CER cert ficates 153 154
Vsua Stud osouton 47 48
VM S ze sett ng 73

w

WOCF Data Serv ce Add Serv ce Reference d a og box 224
WCF Data Serv ces 194 195. See also Astor a project
c ent 218 223
creatng 219 223
c ent brary 195
creat ng 205 211
AtomPub resu t 208
creat ng ASP.NET Web App cat ons 195 196
creat ng database 197
creat ng s mp e pages 202 206
EDM, creat ng 197 200
.NET Framework ¢ ent 223 227
quer es 211 216
re at onsh ps 211 216
renam ng enttes 201 202
securty 228 231
WOCEF serv ce app cat ons
creat ng, Serv ce Bus Serv ce 169 173
expos ng serv ce to Serv ce Bus 173 176
WCF Serv ce Web Ro e 46
WCF (W ndows Commun cat on Foundat on) 299 302
nfrastructure, creat ng conso e app catons 163 164
WCF (W ndows Commun cat on Foundat on) Data
Serv ces 112
Web Ro e
ASP.NET 46
project names 47
ASP.NET MVC 2 46
CG 46
creat ng queue messages 129 132
nstances 31
OnStart method 157 159
projects, Tab e Serv ce AP s 114 116
project temp ate 44 50
Serv ceDefin t on.csdef fie 70 72
WCF Serv ce 46
WebRo el, serv ce defin t on 247
Web Ro e Configurat on des gner
enab ng dagnostcs 156
WebRo e definton stng 68
webs tes, W ndows Azure 1
w ndows
BLOB Conta ners 95
B ob Management 92
BLOBs 95

W ndows Azure
b ng 12
bus ness opportun t es
b g bus nesses 10 12
sma bus nesses 7 9
coud computng 12 14
code 13
configurat ons, costs 12
costs 12
customers 12
data storage 12
deve opers 12
GC (garbage co ector) 13
nsta aton 16
PaaS (P atform as a Serv ce) 1
as PaaSsouton 6 12
phys ca resources 13
subscr pt on fees 12
webs te 1
W ndows Azure AppFabr ¢ 33 39
Access Contro 162
Access Contro Servce 35 36
secur ty exposure 164, 168
b nd ngs 185 189
cachng 36 37
components 161 163
Compos te App cat on Serv ce 38 39
D rect Connect on 182 185
documentat on 33
HTTP connect ons (sw tch ng to from TCP/ P) 189 190
ntegrat on Serv ce 37 38
m dd eware serv ces 162
SDK 42
SDKs 162 163
Serv ce Bus 33 35,162
Serv ce Bus Serv ce
b nd ngs 186
creat ng namespace for 166 169
creat ng serv ce consumers 177 181
creat ng WCF serv ce app catons 169 173
expos ng serv ces 173 176
HTTP 165
message flow 164 165
REST 165
W ndows Commun cat on Foundat on (WCF)
nfrastructure 163 164
W ndows Azure Management Too 42,90 91,90 97
add ng b obs to conta ners 95 97
b ob operat ons 98 108
CER cert ficates 154 155
down oad ng 90
manag ng b obs 91 95
request ng data w th open quer es 127
up oad ng b obs 104 106
W ndows Azure P atform Tranng Kt 42
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W ndows Azure SDK 42
W ndows Azure So ut on Acce erators 42
W ndows Azure storage accounts. See storage accounts
W ndows Azure Too s for V sua Stud o 42
W ndows Commun cat on Foundat on (WCF) 299 302

Data Serv ces 112

Data Serv ces C ent brary 264

nfrastructure, creat ng conso e app cat ons 163 164
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