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INTRODUCTION

RATHER THAN SIMPLY REPLACING PHONES and instant messages, Microsoft Lync, Microsoft’s
Unified Communications platform, makes communicating in completely new ways possible. Lync
users can see whether a contact is available and where he or she is located before reaching out.

After a user has decided to contact someone, he can choose between a variety of methods, including
audio, video, and instant message, depending on the situation, or even combine them all. Users can
even send context along with a communication, so that the person on the other end does not need to
scramble for old emails or account details before the conversation can begin.

Once of the most distinctive things about Lync, though, is how easy it is to extend. Conventional
telephony platforms tend to be difficult to customize, and require learning esoteric development
platforms or hiring expensive consultants. The Lync development platform described in this book
allows developers to build custom solutions for Lync in a fraction of that time using the familiar
and widely used .NET platform. This makes Lync perfect for building a custom communications
solution for your organization.

This book explains in detail how to write custom client and server applications for Lync.

WHO THIS BOOK IS FOR

This book is intended primarily for readers ages 3 and up who are doing custom development to
extend Microsoft Lync, either on the client side or the server side. Readers are expected to have

a working familiarity with C# and the .NET Framework 3.5, and at least a very rudimentary
understanding of Microsoft Lync and what it does. Newcomers to the Lync platform can ramp up
slowly with the introductory material in Chapters 1 and 6, whereas those who are already familiar
with Lync development or who worked with the development platform in Office Communications
Server 2007 will find plenty of advanced material throughout the book.

Readers who are interested primarily in building custom server applications to extend Lync can
begin with Chapter 6 after a brief dip into Chapter 1, and return to Chapters 2-5 later. Readers
who have been tasked with building custom client applications for Lync can read Chapters 1-5 in
order. Finally, those who are already somewhat familiar with Lync development and are desperate
to solve a knotty server-side development problem may want to skip to Chapter 13, which covers
troubleshooting.

Readers who are hungry are advised to have a snack before beginning, because this book does not
contain any food.
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WHAT THIS BOOK COVERS

This book describes in detail how to extend Lync through custom development. It covers both
client-side development using the Lync 2010 Software Development Kit (SDK), and custom server
application development using the Unified Communications Managed API (UCMA) SDK and the
Unified Communications Managed API Workflow SDK. Rather than rehash the API documentation
and detail every single feature of the Lync development platform, this book attempts to explain in
depth what the authors feel are the most commonly used areas of functionality. Readers will finish
the chapters in this book not only understanding the big picture of what can be done with Lync
development, but also the real-world practices that make life easier for a Lync developer. Last, but
not least, a thorough examination of this book will reveal the meaning of the word octothorpe.

HOW THIS BOOK IS STRUCTURED

XXVi

Aside from Chapter 1, which explains what Lync is all about and how the development platform
works, the book is roughly divided into two sections. Chapters 2—5 cover client-side development,
while Chapters 6-14 cover server-side development.

Chapter 2 explains how to use the Lync controls to embed Lync client features into WPF and
Silverlight applications.

Chapter 3 introduces the Lync 2010 Managed API, which allows developers to perform Lync
client operations, such as initiating calls or monitoring the presence of contacts, from within other
applications.

Chapter 4 describes how you can use the Lync controls and the Lync Managed API to create
“contextual conversations,” where information relevant to the topic is sent along with the
communication.

Chapter 5 discusses the Ul Suppression feature in the Lync Managed API, which allows the
standard Lync client interface to be hidden and Lync client operations managed through custom
development.

Chapter 6 is the first of the server-side development chapters, and introduces the Unified
Communications Managed API (UCMA).

Chapter 7 explains how to build the skeleton of a UCMA application, which can connect to a Lync
server.

Chapter 8 describes how to use UCMA to initiate, accept, monitor, and control two-party calls.
Chapter 9 discusses the presence capability in Lync and how to manipulate it through UCMA.
Chapter 10 talks about using UCMA to perform contact list operations on behalf of Lync users.

Chapter 11 introduces conferencing: how to create, join, modify, and manipulate conferences, either
for traditional conference call scenarios or for specialized applications such as call center or billing
systems.
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Chapter 12 describes some of the advanced features in UCMA, which allow applications to control
media, including playing and recording audio, manipulating the flow of media between conference
participants, and dealing with tones.

Chapter 13 explains some of the fundamentals of troubleshooting custom server applications for
Lync, delving into some details of messaging in the process.

Chapter 14 covers the UCMA Workflow SDK, which allows developers to build interactive voice
and messaging applications quickly with a graphical designer.

WHAT YOU NEED TO USE THIS BOOK

To derive the most benefit from this book, the authors recommend having access to a functioning
Lync environment, with at least one free application server on which to test server applications. To
derive maximum enjoyment from this book, a sense of humor is also recommended.

The Lync 2010 SDK (for client-side development) and the UCMA 3.0 SDK (for server-side
development) will be necessary to try out any of the code discussed in this book. The chapters
contain details on finding and installing these SDKs. In order to install and use the SDKs, readers
will also need Visual Studio 2008 SP1 or a later version.

CONVENTIONS

To help you get the most from the text and keep track of what’s happening, we’ve used a number of
conventions throughout the book.

Boxes with a warning icon like this one hold important, not-to-be-forgotten
information that is directly relevant to the surrounding text.

The pencil icon indicates notes, tips, hints, tricks, or asides to the current
discussion.

As for styles in the text:

»  We italicize new terms and important words when we introduce them.
>  We show keyboard strokes like this: Ctrl+A.

»  We show filenames, URLs, and code within the text like so: persistence.properties.

Xxvii
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>  We present code in two different ways:

We use a monofont type with no highlighting for most code examples.
We use bold to emphasize code that is particularly important in the present
context or to show changes from a previous code snippet.

SOURCE CODE

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

J

Available for
download on
Wrox.com

Listings include the filename in the title. If it is just a code snippet, you’ll find the filename in a code
note such as this:

Code snippet filename

Because many books have similar titles, you may find it easiest to search by
ISBN; this book’s ISBN is 978-0-470-93903-1.

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

ERRATA

XXviii

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

To find the errata page for this book, go to www.wrox.com and locate the title using the Search box
or one of the title lists. Then, on the book details page, click the Book Errata link. On this page, you
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can view all errata that has been submitted for this book and posted by Wrox editors. A complete
book list, including links to each book’s errata, is also available at www.wrox.com/misc-pages/
booklist.shtml.

If you don’t spot “your” error on the Book Errata page, go to www.wrox.com/contact/
techsupport.shtml and complete the form there to send us the error you have found. We’ll check
the information and, if appropriate, post a message to the book’s errata page and fix the problem in
subsequent editions of the book.

P2P.WROX.COM

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

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

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

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

4. You will receive an email with information describing how to verify your account and
complete the joining process.

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

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

For more information about how to use the Wrox P2P, be sure to read the P2P FAQs for answers to
questions about how the forum software works, as well as many common questions specific to P2P
and Wrox books. To read the FAQs, click the FAQ link on any P2P page.

XXiX
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Building Communications
Solutions with Microsoft
Lync Server 2010

WHAT’S IN THIS CHAPTER?

»  Whatls Lync?

» Using the Lync Controls to Integrate Lync Functionality into Your
Applications

»  Building Custom Communications Clients with the Lync API

»  Building Server-Side Communications Solutions with the Unified
Communications Managed API

»  Building Communications Workflows with the Unified Communications
Managed API Workflow SDK

Information workers rely heavily on two inherently inefficient technologies — email and

the telephone — to perform their day-to-day job duties. If you’ve ever been buried in email
and can only dream of achieving “inbox zero,” you recognize the limitations of email as a
productivity tool. When you email someone, he is probably not sitting at his desk anxiously
awaiting your email and chomping at the bit to helpfully respond. Occasionally, you might
receive someone’s out of office notification in response to your email and realize that you
probably won’t get a real response for a few days. The same goes for the traditional phone:
you don’t know whether or not the person you are trying to reach is available to pick up your
call; you end up playing voicemail tag until you finally get in touch with him or her.

Even entertaining the possibility that email and the phone are going anywhere would be
naive; however, both could use a complementary technology to increase their usefulness and
streamline the process of communicating and collaborating with others. Instead of calling
people without knowing whether they are available, how about knowing their availability and
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the best way to contact them before placing the call? Instead of emailing a document back and forth
with changes, how about starting an application sharing session and collaborating on the document
in real time? Wouldn’t it be great if you knew what an incoming call was about before you even
picked it up? Or if you could pick up that call anywhere, not just at your desk?

Microsoft Lync Server 2010 — the successor to Office Communications Server — provides instant
messaging, voice and video calling, online meeting, and application sharing capabilities that
integrate with the tools that information workers use every day: Microsoft Office and SharePoint.
When working with a Word document in SharePoint, you can see the edits that someone else who is
editing the document at the same time has made and use Microsoft Lync to start an audio or instant
message conversation with him to discuss the edits. Because you can see peoples’ presence in various
Office applications, SharePoint, and your custom-developed applications, you know whether they
are actually available before contacting them.

As a Private Branch Exchange (PBX) replacement, Microsoft Lync Server 2010 can double as your
phone system, enabling you to make phone calls directly from the Microsoft Lync client running
on your desktop or laptop. You are no longer tethered to that hunk of plastic sitting at your desk;
you can receive a call on whatever device you happen to be connected from, wherever you are. Your
ability to receive calls at a certain number no longer depends on your proximity to the physical
phone attached to that number.

If you have an Internet connection and a headset, that’s all you need! This is what happens when
telephony moves from being a hardware solution to a software one.

Have you begun thinking of the types of communications features that you can build into your
applications? After a brief introduction of the functionality available in the Microsoft Lync Server
2010 product, this chapter gives you a developer-centric overview of the types of communications
solutions that you can build on top of it.

You’ll learn about the Lync software development kit (SDK), which includes the Lync controls
that you can use to integrate Lync functionality such as presence and click-to-call into your
applications. The Lync SDK also includes the Lync API; a brand-new, managed API for

building communications-enabled applications. Finally, the chapter shows you how the Unified
Communications Managed API 3.0 (UCMA 3.0) and the Unified Communications Managed API
3.0 Workflow SDK (UCMA 3.0 Workflow SDK) are used to build server-side communications
solutions such as automatic call distributors, conferencing solutions, Interactive Voice Response
(IVR) systems, and virtual personal assistants.

LYNC PRODUCT OVERVIEW

So, what is Lync? Microsoft Lync Server 2010 is the successor to Office Communicators Server, and
Live Communications Server before that. Although most people might be familiar with Lync as an
enterprise instant messaging solution, it’s a lot more than that when you take advantage of all the
features it has to offer.

Lync adds value to the Microsoft applications that you use every day: Office and SharePoint.
It provides a unified communication and collaboration experience across Office and SharePoint,
providing the same way to start an instant message, audio call, or desktop sharing session with a
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contact regardless of the application you are working in. The new Lync client (the replacement for
Microsoft Communicator) enables you to connect with people within your organization by allowing
you to perform a skills search to find coworkers with a particular skill. The Lync skills search
queries users’ My Sites for skills that they have indicated expertise in.

Lync provides a built-in conferencing solution that you can use to schedule and host online meetings
with contacts both inside and outside your organization. Online meetings are easy to create by
scheduling them in Outlook, or by selecting a list of contacts in Lync and starting an ad-hoc meeting.
For users outside your organization who don’t have the Lync client installed, the Lync Web App —
the successor to LiveMeeting — enables them to join your online meeting and participate in your
application sharing session. Attendees can dial in to a conference call, or have the Lync Web App call
them back on a number they provide. A new conference lobby experience allows presenters and the
meeting organizers to exercise more control over the online meeting by notifying them when people
outside the organization join the meeting and providing them with the option to admit these visitors
(or not) into the meeting.

This book is not geared to people responsible for architecting, deploying, and administering
Microsoft Lync Server 2010 in an enterprise environment; however, the following is a brief overview
of the new features available to administrators.

The Microsoft Lync Server 2010 Control Panel is a new Silverlight-based tool for administering a
Lync deployment; it includes functionality to:

»  Manage users

Manage the various servers in the Lync topology
Configure instant messaging and presence
Create and maintain voice dialing plans

Configure conferencing

Y Y Y VY Y

Monitor the quality of service in the deployment
»  Adjust bandwidth utilization

Administrators can alternatively use PowerShell to execute management scripts in the topology. The
Lync Server Management Shell provides an experience that Exchange and SharePoint administrators
are already familiar with from managing their environments using PowerShell.

Now that you know a little bit about the functionality offered by Microsoft Lync Server 2010, it’s
time to learn about the development tools that you use to build communications functionality into
your applications.

BUILDING COMMUNICATIONS APPLICATIONS WITH
THE LYNC SDK

The Lync 2010 SDK includes the Lync controls, a set of Silverlight and Windows Presentation
Foundation (WPF) controls that you can use to integrate functionality found in the Lync client
directly into your applications.
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The SDK also includes the Lync application programming interface (API), a brand-new, managed
API for building custom communications solutions. The Lync API is intended to replace the
IMessenger and UCC APIs available with Office Communications Server 2007 R2. The IMessenger
API was easy to get started with, but was fairly limited in functionality; it was also a little
cumbersome to troubleshoot because it used COM interoperability to interact with the running
instance of Communicator on the user’s machine.

The UCC API was very difficult to get started with in comparison, but it provided the most power and
functionality if you wanted to build a Communicator replacement. Unlike the UCC API, the Lync
API requires the Lync client to be running — it reuses the connection that the client has established
with the Lync infrastructure. You can configure the Lync client to run in UI Suppression mode —
where its user interface is invisible to the user — enabling you to build custom communications
clients previously only possible when using the UCC API.

Integrating Lync Functionality into Your Applications
Using the Lync Controls

Think of the Lync client as being built out of LEGO blocks, each providing a specific piece of
functionality such as showing the presence of contacts, organizing contacts into groups, and
interacting with contacts by starting instant message or phone conversations. The Lync controls
separate the functionality in Lync clients into individual controls that developers can drag and
drop into their Windows Presentation Foundation (WPF) or Silverlight applications.

The Lync controls include a control to show the presence of a contact; for example, the presence of
an account manager in a CRM system. Controls are also available to easily start an instant message
or audio conversation with that contact at the click of a button. with no additional code required.

A set of other controls provides functionality for managing contact lists; for example, to integrate
the user’s Lync contact list into an application. You can also use custom contact lists to create and
display an ad-hoc list of contacts, such as the account team for a client in a CRM application.
Additional controls are available to search for contacts and display the results. Controls are also
available to set the current user’s presence, personal note, and location.

Due to their obvious dependence on user interface elements of the Lync client, the Lync controls are
not available in UI Suppression mode.

Integrating Lync functionality into applications using the Lync controls allows users to launch
communications directly from the application that they are working in without needing to switch
to the Lync client. The Lync controls are available in WPF and Silverlight and are extremely easy to
use; you only need to drag and drop the appropriate controls into the application, and they work
without the need for any additional code.

Integrating Communications into Your Applications
Using the Lync API

The Lync API object model exposes extensibility points that allow developers to build applications that
interact with the running instance of the Lync client. You can use the Lync API to programmatically sign
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a user into the Lync client and handle events for changes in its state. You can also start a conversation,
add participants, handle conversation and participant events, and add contextual data to the
conversation.

You can use the Lync API to create subscriptions on attributes of contacts in your contact list; for
example, to track when the availability of a particular contact changes. The Lync API also provides
functionality to modify attributes of users signed in to Lync, such as changing their presence or
publishing a personal note or location.

Like the IMessenger API, the Lync API includes automation: the ability to start conversations in
different modalities (such as instant message or audio/video) with a very small amount of code.

The functionality in automation simply invokes the necessary Lync user interface elements, such

as a Lync conversation that includes the Application Sharing modality so that a user can share her
desktop with another user. Because it is dependent on Lync user interface elements, the functionality
in automation is not available when the Lync client is running in UI Suppression mode.

In conjunction with the Lync controls, you can use the Lync API to easily add communications
functionality into Silverlight, WPF, and Windows Forms applications. For example, you can spruce
up a customer relationship management (CRM) application by integrating presence and click-to-call
functionality, allowing users to accomplish their work without needing to switch back and forth
between the application and the Lync client.

Working with Lync Ul Suppression

When the Lync client is configured to run in UI Suppression mode, its interface is completely hidden
from the user. Applications that use Lync Ul Suppression are responsible for recreating those user
interface elements from scratch. The Lync API with Lync running in UI Suppression mode is the
recommended development pattern for applications you would have previously built with the UCC API.

Lync UI Suppression requires that the Lync client is installed on the user’s machine; this eliminates
the complexity of managing the connectivity of the application back to the Lync server infrastructure.
In UI Suppression, you use the Lync API to replicate some of the functionality available in the Lync
client, such as signing users into Lync, retrieving their contact list, and starting and responding to
conversations in different modalities.

When working with Ul Suppression, you interact with conversations at the modality level —
activating individual modalities manually, creating conversations, adding participants, and
disconnecting the modalities when the conversation is completed. For example, you can build

a Silverlight instant messaging client that provides a completely customized user interface for
instant message conversations. In this case, you would be responsible for recreating application
functionality and user interface elements such as a contact list and conversation window. You would
work directly with the instant message modality, creating a conversation, connecting the modality,
sending instant message text to participants, notifying participants when someone is typing, and
delivering the instant message text to the participants in the conversation.

Using the Lync API with Lync running in UI Suppression mode, you can build compelling Lync-
replacement solutions such as a custom instant messaging client, or a dedicated audio/video
conferencing solution.
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Adding Context to Conversations

The context of a conversation refers to the subject or topic of the conversation; the Lync API
provides some mechanisms for embedding context directly into a conversation, allowing the
participants to immediately know what a new conversation is about.

A great example of adding context to a conversation is the “Reply by IM” feature in Microsoft
Outlook that allows you to respond to an email message using Lync. The message recipient sees the
subject of the original email message in the incoming conversation notification window (also known
as the toast) and as the title of the conversation window. When the person receives the instant
message, she knows right away what you are contacting her about.

The Lync API introduces the concepts of Launch Link context and Lync Extensibility Window
context that you can use to enhance the communications capabilities of your applications by
embedding context into the conversations started by the application.

Launch Link context allows conversation recipients to launch applications directly from the Lync
conversation window. For example, you select a customer account when working with a CRM
application; after selecting the account, you can see the account manager’s presence and are able

to start an instant message or audio conversation with her directly from the application. The
conversation that the account manager receives contains a link that she can use to launch the CRM
application directly from the conversation window. The contextual data payload supplied with the
conversation also includes information about the particular account that you are contacting her
about. The user can launch the CRM application and automatically load the customer account
record in question.

Lync Extensibility Window context allows you to host Silverlight or Web applications in the Lync
conversation window. When a person receives a conversation that includes Lync Extensibility
Window context, the Lync conversation window expands to host the specified Silverlight or Web
application. The application hosted in the Lync conversation window enhances the conversation by
providing additional services to it not available in the out-of-the-box Lync experience.

Launch Link and Lync Extensibility Window context are often combined to provide an end-to-end
contextual conversation experience to the user. For example, a developer working in Visual Studio
can highlight a section of code — using a Visual Studio add-in — and learn which team member
authored that section of code. The Lync controls are used to show the team member’s presence
and, if she is available, start a conversation with her. When she receives the conversation, you can
use Lync Extensibility Window context to display the section of code in question in a Silverlight
application hosted in the Lync conversation window. If the developer needs to modify the code, you
can use Launch Link context to include a launch link in the Lync conversation that allows her to
start Visual Studio and automatically open the project containing the code.

You can build two main types of applications to run in the Lync conversation window. The first is
a companion application, such as a translation application that provides two-way translation of an
instant message conversation. This type of application interacts with the conversation but doesn’t
depend on it for startup parameters; the user can start this application as needed from the Lync
conversation window. The other type of application depends on the conversation it is hosted in

to provide the necessary startup parameters; for example, when a customer service agent in a call
center receives a call, a Silverlight application automatically loads in the Lync conversation window
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and uses the caller’s phone number to look up the customer record and display information, such as
the recent order history to the agent.

The contextual conversation functionality provided by Launch Link context and Lync Extensibility
Window context allows you to inject contextual data into conversations, providing for a richer

and more efficient conversation experience that ensures that participants always have access to the
contextual application data that they need.

BUILDING COMMUNICATIONS SOLUTIONS WITH THE
UNIFIED COMMUNICATIONS MANAGED API SDK

The Unified Communications Managed API SDK includes the Unified Communications Managed
API (UCMA) and the Unified Communications Managed API Workflow SDK (UCMA Workflow
SDK) that are used to build middle-tier communications solutions such as automatic call
distributors, IVR (Interactive Voice Response) systems, and virtual personal assistants.

UCMA is the most mature of the APIs in Microsoft Lync Server 2010 and its predecessors. In
Office Communications Server 2007, UCMA 1.0 simply provided an abstraction over the Session
Initiation Protocol (SIP) while providing limited collaboration functionality to developers. In Office
Communications Server 2007 R2, UCMA 2.0 added presence, conferencing, media, and workflow
and collaboration functionality, finally establishing Microsoft as a player in the software telephony
space and enabling developers to build software to power high-volume call centers.

In Microsoft Lync Server 2010, UCMA 3.0 builds upon the functionality in UCMA 2.0 to make
developing and deploying these types of applications much easier. It also adds functionality that
enables some advanced call center scenarios such as supervisor monitoring and coaching.

Building Communications Solutions with UCMA

Although the Lync SDK is used to integrate communications functionality into applications that
run on the client, UCMA is typically used to build communications applications that run on the
server; for example, hosted in Internet Information Services (IIS), exposed through Windows
Communication Foundation (WCF), or running in a Windows Service. A UCMA application is
usually a long-running process such as an automatic call distributor used to handle and distribute
incoming calls in a call center. Users interact with the UCMA application via an endpoint that can
either be a contact in Lync, such as sip:HelpDesk@fabrikam.com, or simply a phone number. The
user can start a Lync call, instant message with the UCMA application contact or dial the phone
number associated with the application.

Consider the following scenario where Contoso, a fictitious company, uses a UCM A-based
application to run its call center operations.

When customers call Contoso’s customer service phone number, the UCMA application picks up
the calls and guides callers through a workflow, such as one built with the UCMA Workflow SDK,
to gather information from them such as the reason for their call, their account number, and so on.
After the workflow gathers the necessary information from the callers, it places them on hold and
searches for an agent with the right skills to assist them. Customers remain on hold until an agent
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becomes available; the UCMA application tracks all the agents’ Lync presence so it knows when an
agent becomes available again to handle a call.

When an agent picks up calls, he or she already knows a lot about the callers based on the information
they provided. An Agent Dashboard application hosted in the Lync conversation window can display
information about the caller such as order history or any open customer service tickets that require
attention. The agent can use this information to provide better service to the customer.

An application such as the customer service Agent Dashboard is built using the Lync SDK, including
the Lync controls and the Lync API. The UCMA application interacts with the Agent Dashboard
using the Context Channel, a new feature in UCMA 3.0 that provides a channel across which a
UCMA application and Lync SDK application can send information to each other. For example,

if the agent realizes that he needs to consult another agent to help with the call, he can issue an
“escalate” command from the Agent Dashboard application. The command is sent across the
context channel to the UCMA application, which knows how to process it and look for another
available agent with the necessary skills to assist with the call.

Part of a supervisor’s duties in Contoso’s customer service department is to monitor the performance
of agents and coach them on how to provide better service to customers. The supervisor can launch
a Supervisor Dashboard application that shows a list of all active calls. The supervisor selects a

call to silently join, allowing him to monitor the call without the knowledge of either the customer
or agent. The new audio routes functionality in UCMA 3.0 enables developers to build routes

across which audio can travel in a conference, effectively controlling who can hear what. When the
supervisor is monitoring a call, audio flows to her from the conference but doesn’t flow back in,
allowing her to listen in to a call without being heard. If the supervisor needs to provide coaching to
the customer service agent, an audio route is established from the supervisor to the agent, allowing
her to “whisper” to the agent without the customer hearing any of the conversation.

UCMA 3.0 includes several other enhancements that are covered in more detail later in the book,
including an easier development experience for working with presence and conferences, and a
feature known as auto-provisioning, which greatly simplifies the process of managing the plumbing
and configuration information required to run a UCMA application.

Building Workflow Solutions with the UCMA Workflow SDK

You use the UCMA Workflow SDK to build communications-enabled workflow solutions such as
IVR systems and virtual personal assistants. You typically use an IVR system to gather information
from a caller such as the customer account number and reason for the call before connecting him
or her to a live agent. A virtual personal assistant, on the other hand, provides services to the caller
such as the ability to reserve a conference room from a mobile phone.

For a more concrete example, consider this scenario. In the legal industry, potential cases need
be vetted for any conflicts of interest that could prevent the firm from being able to take on the
case. This process is referred to as new matter intake, and each potential case is called a matter.
Most law firms have software in place to streamline this process; however, such a solution can be
extended to provide users with the ability to call in and check on the status of a new matter.

For example, an attorney could place a call to the New Matter Intake application contact in
Microsoft Lync from her mobile phone. Using text-to-speech technology, the IVR prompts the
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attorney to enter her identification PIN and validates her identity. The IVR can then execute code
to access the database, retrieve a list of outstanding matters for that attorney, and prompt her to
select one. After the attorney selects a matter, the IVR can again access the database to identify

the conflicts attorney assigned to the matter. The IVR can now check the presence of the conflicts
attorney, and if he is available, ask the caller whether she wants to be transferred. The IVR can then
perform a blind transfer of the call and disconnect itself from the call.

The UCMA 3.0 Workflow SDK enables developers to visually construct communications-enabled
workflows by dragging workflow activities onto a design service, arranging and connecting them to
form the workflow solution. You can construct workflows to accept audio or instant message calls,
or both.

In the case of audio calls, input from the user can be in the form of dual-tone multi-frequency (DTMEF)
tones (choosing an option by entering its corresponding number using the phone’s keypad), speech
recognition, or both. The text-to-speech engine, available in 26 different languages, converts text

to prompts that the caller hears during different activities of the workflow. You can also substitute
professionally recorded audio prompts to give the IVR a more polished feel.

The previous attorney example represents an incoming communications workflow; however, developers
can also build outgoing communications workflows. For example, a person might receive an automated
call from the Service Desk asking him to rate his experience with a ticket he recently opened. The
communications workflow can ask him several questions, such as his satisfaction with how the ticket
was handled, and then save the results of the survey to a database when the call is completed.

Workflows are a critical part of a communications solution, allowing the software to provide
services to a caller and only transferring the call to a live customer service agent — the comparatively
more expensive resource — if necessary and only after providing the agent with all the relevant
information about the caller.

SUMMARY

The development tools available in Microsoft Lync Server 2010 not only enable you to integrate
communications features into your applications, they also enable you to build a whole new type

of communication-centric application that can be the backbone of your business. In the next
chapter, you will learn about the Lync controls that are available in the Lync SDK. You use the Lync
controls to easily integrate functionality found in the Lync client directly into your applications.
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Integrating Microsoft
Lync Functionality into
Your Applications

WHAT’S IN THIS CHAPTER?

»  Setting up your development environment to work with the
Lync controls

»  Working with the Lync controls in WPF and Silverlight
»  Starting conversations from the Lync controls

»  Extending the Lync controls by creating a new control template

Using the Lync controls, you can integrate functionality from the Microsoft Lync 2010
client into your Windows Presentation Foundation (WPF) and Silverlight applications.
Think of the Lync client as being built out of Lego blocks, each providing a specific piece of
functionality such as showing the presence of contacts, organizing contacts into groups, and
interacting with contacts by starting instant messaging or audio conversations. The Lync
controls make this functionality available in WPF and Silverlight controls that you can use
in your applications.

The Lync controls include individual controls to show the presence of contacts; for example,
the presence of an account manager for a client in a Customer Relationship Management
(CRM) application. Controls are also available to easily start an instant message or audio
conversation with that contact at the click of a button — with no additional code required.

A set of other controls provides functionality for managing contact lists; for example, to
integrate the user’s Lync contact list into an application. You can also create custom contact
lists and use them to display an ad-hoc list of contacts, such as the entire account team for a
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client in a CRM application. Additional controls are available to search for contacts and display the
results. Controls are also available to set the current user’s presence, personal note, and location.

Integrating Lync functionality into applications using the Lync controls enables end users of the
application to launch communications directly from the application in which they are working
without needing to switch to Lync. The Lync controls are available in WPF and Silverlight and are
extremely easy to use; you only need to drag and drop the appropriate controls into the application,
and they work with little to no additional code.

All the code shown in this chapter is available as part of a companion WPF project that you can
download at Wrox.com.

SETTING UP YOUR DEVELOPMENT ENVIRONMENT

This section describes how to set up your development environment to use Visual Studio or
Expression Blend to integrate the Lync controls into your WPF and Silverlight applications.

Requirements for Developing with the Lync Controls

Before you install the Microsoft Lync 2010 SDK and start developing with the Lync controls,
take a moment to ensure that you have the right prerequisites installed and configured in your
development environment.

Microsoft Lync 2010

The user’s machine must have Lync installed and running in order to use the Lync controls. Lync
acts as an “endpoint” for the controls, providing a communications channel between the controls and
the Microsoft Lync Server 2010 infrastructure. When used in an application, the Lync controls are
automatically associated with the identity of the user currently signed in to Lync.

If Lync is not running — or if the user is not signed in — the Lync controls are disabled and
appear grayed out.

Visual Studio Support

Visual Studio 2008 SP1 and Visual Studio 2010 are officially supported for developing applications
with the WPF Lync controls. You can use the WPF controls in both C# and Visual Basic .NET
applications targeting either .NET Framework 3.5 SP1 or .NET Framework 4.

The Silverlight Lync controls are only supported in Visual Studio 2010 and Silverlight 4. You
can use the Silverlight controls in both C# and Visual Basic .NET applications targeting .NET
Framework 4.

Expression Blend Support

Expression Blend 3 and Expression Blend 4 are officially supported for developing applications
with the WPF Lync controls. The Silverlight Lync controls are only officially supported in
Expression Blend 4.
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Silverlight Tools and Support

The Lync controls are only supported in Silverlight 4. Be sure to install the Silverlight 4 Tools for
Visual Studio before beginning development.

If the appropriate Silverlight tools are not installed in your development environment, you will not
be able to use the Visual Studio Silverlight project templates that are available with the Lync SDK.

When working with the Silverlight Lync controls, be sure to add the web site that hosts the Silverlight
application to the user’s Trusted Sites collection in the security settings in Internet Explorer.

The Silverlight Lync controls are not supported in Silverlight applications running in
out-of-browser mode.

Installing the Lync Controls

The Lync controls are installed as part of the Microsoft Lync 2010 SDK, which also includes the
Microsoft Lync 2010 Managed API (which Chapter 3 covers in detail).

The installer deploys the necessary assemblies for Silverlight and WPF, some sample applications,
and Visual Studio project templates.

The Microsoft Lync 2010 SDK is installed to c: \Program Files (x86)\Microsoft Lync\SDK.

Assemblies

The Microsoft Lync 2010 SDK installation directory contains an Assemblies folder where you
can find assemblies compiled for Silverlight and WPF. If you’re not using the Visual Studio project
templates that are available with the SDK, you should reference the assemblies from this location.

A good practice is to include the necessary assemblies in a 11b folder in your Visual Studio solution
and reference them directly from there. This is particularly useful if you are using Microsoft Team
Foundation Server — or any other build automation software — to perform automated builds of
your application because you don’t need to install the Microsoft Lync 2010 SDK directly on the
build server.

Lync SDK Redistributable

When building a custom software application that uses the Lync SDK, you can’t assume that users
will have the SDK already installed on their machine. You can package the Microsoft Installer
(MSI) file for the Lync SDK Redistributable with your application’s installer, and then install it on
the user’s machine as part of the application’s installation process.

The redistributable is available by default at c:\Program Files (x86)\Microsoft Lync\SDK\

Redist\LyncSdkRedist .msi.

Visual Studio Project Templates

After installing the Microsoft Lync 2010 SDK, you will be able to create a Lync Silverlight
Application or Lync WPF Application project in Visual Studio as shown in Figure 2-1.
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New Project [z =)
EEEI Pl [:NET Framework 4 ~ | sort by: Default =l 2|
Installed Templates

Type: Visual C#
#|  Class Library Visual C#

]

4 o) . . e
A project for creating an application with a
Windows ‘Windows Forms user interface

Web ;‘5 ASP.NET MVC 2 Web Application Visual C#
Office e =
Cloud . . . i
Communications Workilou L Lync Silverlight Application Visual C#
Reporling
SharePoint cHl] silveright Application Visual ¢# |
Silverlight il b
TWEZ'F rgc** Silverlight Class Library visual C#
.
Workflow "
cll] siveright Business Application  visualct | |
Other Languages = g ppl
Other Project Types
Database ¥ ;i WCF RIA Services Class Library  Visual C#
Test Projects =0
L umewer aopcaton Vst cr
WCF Service Application Visual C#
itn %
Name: WindowsFormsApplication1

Location: CATFS\gdurziATisCollection\ProfUC\Book\ 2\ Codet -

["] Create directory for solution
[”| Add to source control

Cancel

FIGURE 2-1

Solution name:

These Visual Studio project templates provide a great starting point for integrating the Lync
controls into your applications. The project templates take care of adding the appropriate references
to the Lync controls assemblies, declaring the XAML namespace references to the Lync controls,
and laying out a PresenceIndicator control on the project’s main page, as shown in Figure 2-2.

@8 LyncWpfApplication] - Microsoft Visual Studio (Administrator) =N B
Bile Edit View Project Duild Debug Team Data Format Tools Architecture Test Analyze Window Help
Sl S ) 4 059 O s F B b Dbug || B[ CresteConference || 59 G =8 e BB - -

s b A Z2|0BRE B8

Source Cantrol Explarer

el Windowlyaml < [0

-3 Solution 'LyncWpfApplicationl' (L projd
4 [ LyncWpfApplicationl

b (= Properties
5 ! » (i3 References

b [l Appxaml

» o] Windowl xaml
Unknown Contact
Z

o h

B0esian . th @AM = oE®

El<Window x: “LyncwpfApplicationl.Windowl™ +
amln: /schemas.microsoft.com/winfx/2006/xaml/presentation™

“http://schemas.microsoft.com/winfx/2006/xaml"
trols="clr-namespace :Microsoft.Lync.Controls;assembly=Microsoft. Lync.Controls®
ndowl"” Height="Auto" width="Auto"™>

ol

= «StackPanel Orientation="Horizontal™ HorizontalAlignment="Center" VerticalAlignment="Cen
S

Show the presence indicator. Hover over the icon te see the contact card.

Set Source to a valid SIP URI in your organization

-
= <controls:PresenceIndicator
x:lame="Presence”
Saurce="sin:dinhnficontasn. com™
i

e -
Window Window b

< m

3] Solution Explorer

I Pending Changes B Output B Error List B2 Find Results 1

FIGURE 2-2
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Setting Up Your Visual Studio Project Manually

If you have an existing Silverlight or WPF application that you need to integrate the Lync controls
into, you won’t have the luxury of being able to create your project from the Lync Silverlight
Application or Lync WPF Application Visual Studio project templates. In that case, the following
describes how to integrate the Lync controls into an existing Silverlight or WPF project.

Adding References to the Lync Controls

You can find all the assemblies for the Microsoft Lync 2010 SDK by default at c: \Program Files
(x86) \Microsoft Lync\SDK\Assemblies. Assemblies for WPF and Silverlight are available in
separate folders.

@ The assemblies for WPF are contained in a folder called pesktop.

Add references to the following assemblies:
»  Microsoft.Lync.Controls.dll
»  Microsoft.Lync.Controls.Framework.dll
»  Microsoft.Lync.Utilities.dll
>  Microsoft.Office.Uc.dll (only for WPF applications)

Be sure to also add a reference to Microsoft.Lync.Model.dll if you need to use the Microsoft Lync
2010 API in your application. The Lync controls expose objects from the Microsoft .Lync.Model
namespace; for example, a contact list contains a list of Microsoft.Lync.Model .Contact objects.
You will only be able to interact with these objects in code if you add a reference to Microsoft.Lync
.Model.dll.

Declaring XAML Namespaces
In the pages that you intend to use the Lync controls, add the following X AML namespace declaration:

) xmlsn:controls="clr-namespace:Microsoft.Lync.Controls;

assembly=Microsoft.Lync.Controls"
Available for
download on
Wrox.com

Code snippet LyncControls\MainWindow.xaml

With this XAML namespace declaration in place, you can use the controls: prefix to use the Lync
controls in a Silverlight or WPF application; for example, <controls:PresenceIndicator .../>.

WORKING WITH THE LYNC CONTROLS

The Lync controls include controls for displaying presence of contacts, working with lists of
contacts, searching for contacts, modifying the current user’s presence properties, and starting
conversations. You can integrate the controls into your Silverlight or WPF applications to provide
Lync functionality to your users directly from within the applications.

www.it-ebooks.info


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

16

| CHAPTER2

INTEGRATING MICROSOFT LYNC FUNCTIONALITY INTO YOUR APPLICATIONS

When you use the Lync controls in a Silverlight application, an ActiveX control is
used to provide an automation bridge between the controls and Lync. ActiveX
is obviously only supported in Internet Explorer. Unfortunately, this means

that the Lync controls are currently only supported in Silverlight applications

running in Internet Explorer.

You can also attach context to the controls that start conversations, allowing you to include
contextual application data that gets passed to the conversation. For example, you can specify text
that will appear in the toast (the notification window that appears on the bottom right of the screen
when you receive a conversation invitation) that the recipients see when they receive a conversation
invitation. You learn about the basic scenarios in this chapter; Chapter 4 covers contextual
conversations in much more detail.

The code accompanying this chapter contains a WPF application that demonstrates the various
Lync controls. The application shown in Figure 2-3 is divided into sections highlighting controls
in the areas of presence, contacts, and communications.

5 Working with the Lync Controls

PRESENCE

Set Source of Presencelndicator in XAML

I Working with the Lync Controls

Bind to DisplayName and ActivityStatus Properties

® George Durzi Available

Use Presencelndicator in a ListBox DataTemplate

Available
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¥ George Duri
Michael Greenlee

Presencelndicator PhotoDisplayMode Property

= ﬂE

ContactCard Control

George Durzi
Available  Fre

L
= @ B-

ContactCard Control with Customized Template

Operations

= f@. E'.

Adam Barr

Offine 11 doys

General Manaper of Professional Services, Op..
=

CONTACTS

Contactlist Control MY CONTROLS

Status

Group Relationship MyNoteBox Control

Other Contacts (1/3) What's happening today?

[E=8FoR 55

Frequent Contacts

INBI (0/4)
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Ayziadle -

CustomContactlist Control

‘I George Durzi - Avallable

Adam Barr - Offline 11 days

MyStatushrea Control

Winat's nappening todzy?

George Durzi
Avzilable ~

|
ContactSearch Control STARTING CONVERSATIONS

Search for a name, phone number, or skill P StartIM B2

Name  skil Start Audio @~

Start Video @

Contact Search and Search Results Control Share Desktop &

Search for a name, phone number, or skill F] Send Email B

Y Send File [

STARTING CONTEXTUAL CONVERSATIONS
StartIM B

FIGURE 2-3

Displaying Presence

You use the PresenceIndicator and ContactCard controls to display the presence and contact
card information for a contact. Both of these controls expose a Source property representing the
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Session Initiation Protocol (SIP) URI of the contact that they will be bound to; for example,

sip:adamb@fabrikam.com.

You can set the source property explicitly in XAML, through binding, or in the code behind.

You can also set the Source property to a tel URI representing a telephone
contact; for example, tel:+13125551212. Although doing this doesn’t make
much sense for the PresenceIndicator control, it’s useful for the Contactcard
control because you would be able to place a call to the tel URI from the control.

The Presencelndicator Control

The PresenceIndicator control is often referred to as the “tic-tac.” It is a graphical representation
of a contact’s presence. This section describes the various ways to connect the Presencelndicator
control to a contact to display its presence.

The Source Property

To connect the PresenceIndicator control to a contact, set its Source property in the XAML
to the SIP URI of the contact.

) <controls:PresenceIndicator Source="sip:georged@fabrikam.com" />

Available for
download on
Wrox.com

Code snippet LyncControls\MainWindow.xaml

You can also set the Source property of the PresenceIndicator in code behind. In this case, you
don’t need to set the source property in XAML. However, you must give the PresenceIndicator
control a Name so you can refer to it from the code behind.

<controls:PresenceIndicator x:Name="presencelndicator" />
Set the Source property in the code behind of the page.
presenceIndicator.Source = "sip:georged@fabrikam.com";

You can also set the Source property in the XAML through binding. This is useful if the
PresenceIndicator control is in the data template of an items control such as a DataGrid
or ListBox, or if the value for Source is being populated from another property in the page’s
data context.

In the following example, AccountManagersIpUri represents the SIP URI of the contact to
which the PresenceIndicator control will be bound. In this case, AccountManagerSIPUri is
a property of the DataContext of the page containing the PresenceIndicator control.
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<controls:PresenceIndicator x:Name="presenceIndicator"
Source="{Binding AccountManagerSIPUri}" />

DisplayName and ActivityStatus Properties

You can bind other properties of the PresenceIndicator control to properties of other controls
on your page, as shown in Figure 2-4. For example, you can bind the DisplayName property to the
Text property of a TextBlock.

L . " G Durzi Availabl
) <TextBlock Text="{Binding DisplayName, sorge Durel, Avallable

ElementName=presenceIndicator}" /> FIGURE 2-4

Available for
download on
Wrox.com

Code snippet LyncControls\MainWindow.xaml

You can also bind the ActivityStatus property to the Text property of a TextBlock.

) <TextBlock Text="{Binding ActivityStatus,

ElementName=presencelIndicator}" />
Available for
download on
Wrox.com

Code snippet LyncControls\MainWindow.xaml

Using the Presencelndicator Control in a ListBox DataTemplate

Here’s an example of using the PresenceTndicator control and the properties it exposes in an
items control such as a ListBox.

In WPF and Silverlight, you can define a DataTemplate for items in controls such as the
ListBox or DataGrid, giving you complete control over how the items are displayed in
the control.

Define a DataTemplate that contains a grid with three columns. The PresenceIndicator control
is bound to the default property of the data source using the source="{Binding}" syntax. The
Text property of the two TextBlock elements is bound to the DisplayName and ActivityStatus
property of the PresenceIndicator control.

‘) <ListBox x:Name="accountManagers" BorderThickness="0">
<ListBox.ItemTemplate>
Available for <DataTemplate>
Wrox.com <Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition Width="*"/>
<ColumnDefinition Width="150"/>
<ColumnDefinition Width="75"/>
</Grid.ColumnDefinitions>
<controls:PresenceIndicator Source="{Binding}"
x:Name="accountManagerPresence" Grid.Column="0" />
<TextBlock Text="{Binding DisplayName,
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ElementName=accountManagerPresence}"
Grid.Column="1" Margin="5,0,10,0"/>
<TextBlock Text="{Binding ActivityStatus,
ElementName=accountManagerPresence}"
Grid.Column="2"/>
</Grid>
</DataTemplate>
</ListBox.ItemTemplate>
</ListBox>

Code snippet LyncControls\MainWindow.xaml

Create a list of strings containing the SIP URIs of the contacts to display in the list, and set the
TtemsSource property of the ListBox to the list of SIP URIs.

) var contacts = new List<string>()

{
ailable for "sip:georged@fabrikam.com",
Wrox.com "sip:michaelg@fabrikam.com"

Y
accountManagers.ItemsSource = contacts;

Code snippet LyncControls\MainWindow.xaml.cs

Because the ListBox is simply bound to a List<string>, you don’t need to specify a property
to bind to when setting the source property of the PresenceIndicator control. Instead, use
the default binding syntax of Source="{Binding}". If you were binding the ListBox to a more
complex list, such as a List<AccountManager>, you would need to specify the property of the
AccountManager class to bind the source property of the PresenceIndicator control to; for
example, Source="{Binding AccountManagerSIPUri}".

The PhotoDisplayMode Property

You can set the PhotoDisplayMode property of the PresenceIndicator control to choose how to

display the contact’s profile photo if he or she has one.

The photoDisplayMode property of the PresenceIndicator can be set to:

> Hidden
> Large
> Small

The default value for PhotoDisplayMode is Hidden. Figure 2-5 shows the |H |n

PresenceIndicator control with the PhotoDisplayMode set to Hidden,
Small, and Large. FIGURE 2-5

www.it-ebooks.info


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

20 | CHAPTER2 INTEGRATING MICROSOFT LYNC FUNCTIONALITY INTO YOUR APPLICATIONS

SETTING PROFILE PHOTOS FOR CONTACTS

A domain administrator can set the profile photo for contacts in Microsoft Lync by
setting the thumbnailPhoto property of the user’s Active Directory object using a
PowerShell script.

The thumbnailPhoto property in Active Directory expects a base 64—encoded
string of the user’s profile photo. Note that the profile photo must be less than
100KB in size.

You can write a PowerShell script to set the user’s thumbnailPhoto property. The
following PowerShell script accepts three parameters: the user’s first and
last name, and the path to the image to use as a profile photo.

The script attempts to locate the user in Active Directory using the first name, last
name, and LDAP path to where his or her account is stored (make sure to modify
this to match your environment).

The script then encodes the image, applies the encoded string to the thumbnailPhoto
property, and finally commits the changes to Active Directory.

‘) SfirstName = $args[0]
3 $lastName = Sargs|[1]
Ruailablefor &y rofilePic = Sargs([2]
Wroxcom $]dapPath = Sargs[3]

SobjDomain = [ADSI]""
Sdn = $objDomain.distinguishedname # returns a formatted DN

[string] $fullName = [string]$firstName
+ " " + [string]S$lastName
Suser = [ADSI] ("LDAP://cn="+$fullName+","
+$1dapPath)

[byte[]]sfile = Get-Content S$profilePic -Encoding Byte

Suser.Properties["thumbnailPhoto"].Clear ()

Suser.Properties["thumbnailPhoto"] .Add
([System.Convert] : :ToBase64String (Sfile))

Suser .CommitChanges ()

Code snippet SetUserProfilePhoto.ps1

Here’s an example of calling SetUserProfilePhoto.psl to set a user’s thumbnail
photo in Active Directory. In this example, the user is in the users organizational
unit of the fabrikam.com domain in Active Directory:

.\SetUserProfilePhoto.psl "George", "Durzi", "gdurzi.png",
"ou=users, dc=fabrikam,dc=com"
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Before you can see the contact’s profile photo in Lync, you must run two
PowerShell cmdlets in the Lync Server Management Shell to update the user
database and address book:

$fagdn = Sargs[0]
) Update-CsUserDatabase $fgdn
Available for 17,95 + o _CgAddressBook $fgdn

download on
Wrox.com

Code snippet UpdateUserDatabaseAndAddressBook.ps1

where $fqdn is the fully qualified domain name of the Lync Server front-end server;
for example, cs-se. fabrikam.com.

According to the Lync Server Management Shell documentation, the
Update-CsUserDatabase PowerShell cmdlet forces the backend database to
clear itself and re-read all the user-related information from Active Directory.
The Update-CsAddressBook cmdlet forces Lync Server to sync immediately with
Active Directory — Lync Server otherwise syncs with Active Directory every

five minutes.

HoverAction and SingleClickAction Properties

If you hover over the PresenceIndicator control, the default behavior is to show the contactcard
control for the contact to whom the PresenceIndicator control is bound.

You can control this behavior by setting the Hoveraction and SingleClickAction properties of
the PresenceIndicator control:

> None
> ShowContactBrief
> ShowContactDetails

If you want to override the default behavior and only show the contactcard control when the
user clicks the PresenceIndicator control, set HoverAction to None, and SingleClickAction
to either ShowContactBrief or ShowContactDetails:

<controls:PresencelIndicator Source="sip:georged@fabrikam.com"
SingleClickAction="ShowContactBrief" HoverAction="None"/>

The ContactCard Control

The contactcCard control is a composite control that shows a contact’s presence and provides
click-to-communicate functionality for starting conversations with the contact.
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The default behavior of the PresenceIndicator control is to display the contactcard control
for the contact when hovering over the presence tic-tac. However, you can use the Contactcard
control independently from the PresenceIndicator control:

) <controls:ContactCard Source="sip:georged@fabrikam.com" />

Available for

download on Code snippet LyncControls\MainWindow.xaml
Wrox.com

If the contact with whom the control is associated has a TP

personal note set in Microsoft Lync, the note appears at the | George Durzi

top of the control, as shown in Figure 2-6. IH Available

= A = A
The IsExpanded Property
FIGURE 2-6

You can expand the contactcard control to display other

information about the contact. When you expand the control

using the expander toggle button, the details container contains two tabs:
Contact and Organization.

The Contact tab displays contact information such as department, phone numbers, email address,
upcoming calendar availability, and location. The Organization tab displays information about the
contact’s organizational hierarchy such as to whom he or she reports.

By default, the contactcard loads with the TsExpanded

Adam Barr

property set to false. Ypu can stt the TsExpanded property to I E i e T
true to display the details container when the control loads, as General Manager of Professional Services
shown in Figure 2-7. = = @ B -

Manager: &
The SelectedTablndex Property e e CED .

Shares same Manager: =
When the contactcard control is expanded, the Frank Martinez, COO i

. Jim Daly, CFO

SelectedTabIndex property represents the index of the tab o s s e
that 1S Currently active. Toni Poe, Chief of Partnerships and Strategy

» ¥ Adam Barr, General Manager of Professional
Setting IsExpanded to true and SelectedTabIndex to 1 loads Direct Reports: -
the contactcCard control with the details container expanded Contact Organization

and Organization tab active. FIGURE 2-7

Working with Contact Lists

The Lync controls include two controls for working with lists of contacts: ContactList

and CcustomContactList. You can use the ContactList control to integrate the user’s Lync
contact list into your WPF or Silverlight application. The customContactList is suitable for
displaying an ad-hoc or application-specific list of contacts, such as the sales team contacts for a
customer account in a CRM system.
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The ContactList Control Group  Sists  Relaionship =F
The contactList control represents the current user’s 4 /OtherContacts;{0v2)
Microsoft Lync contact list. The contactList control shown & Adam Barr - Away 10 mins
in Figure 2-8 does not expose a Source property; it will always -
. . . . . Brian Cox - Offlil
display the contact list control for the user who is signed in | TS
to Lync. FIGURE 2-8

) <controls:ContactList />

ng?::if:r: Code snippet LyncControls\MainWindow.xaml

Wrox.com

You can configure the ContactList control similarly to how you can configure your contact
list in Lync; for example, you can customize how contacts are laid out in the list.

The ContactLayoutView Property

You can set the ContactLayoutView property of the ContactList control to either oneLine
or TwoLines.

Setting ContactLayoutView to OneLine displays the contact’s Group Stz Relaionship &= -
presence tic-tac, name, and availability on one line, as shown
4 Other Contacts (0/2)

n Flgure 2-9. Adam Barr - Away 10 mins

. . Brian Cox - Offline
When you set ContactLayoutView to TwoLines, the

PresenceIndicator control that is a part of the list item’s data FIGURE 2-9

template appears with its PhotoDisplayMode property set to

Large. The contact’s name and availability are displayed on one line, and the contact’s personal
note (if it’s set) is displayed on the next line.

The ShowFriendlyName Property

Setting the ShowFriendlyName property of the ContactList control to false displays the SIP URI
of the contact instead of his or her friendly name.

The ShowFrequentContacts Property

Set the SshowFrequentContacts property of the ContactList control to false to hide the Frequent
Contacts group from the list.

The GroupViewBySetting Property

You can set the GroupVviewBySetting property of the ContactList control to Groups,
Relationship, or Status, allowing you to set the method by which the contacts in the list are
grouped.

The ShowPivotBar Property

The showPivotBar property of the ContactList control is set to true by default, allowing
you to toggle displaying the contacts in the list by Group, Status, or Relationship.
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The pivot bar also enables you to customize the contactList control, effectively allowing you to set
the GroupViewBySetting, ContactLayoutView, ShowFrequentContacts, and ShowFriendlyName
properties of the control directly in the UI.

The SelectedContactUri Property

The selectedcontactUri property of the ContactList control is a read-only property that you
can use to retrieve the SIP URI of contact who is selected in the list.

The CustomContactList Control

The customContactList control enables you to display an ad-hoc list of contacts in your
application. The contacts in the list don’t necessarily have to be in the current user’s Lync

contact list. For example, if you want to show all the contacts in the account team for a particular
client in a CRM application, you can use the CustomContactList control to display the list

of contacts.

You can create the customContactList control and corresponding CustomContactListItem
elements declaratively in XAML:

) <controls:CustomContactList>

<controls:CustomContactListItem Source="sip:georged@fabrikam.com"/>
Available for <controls:CustomContactListItem Source="sip:michaelg@fabrikam.com"/>
Wroxcom < /controls:CustomContactList>

Code snippet LyncControls\MainWindow.xaml

The contacts are added to the custom contact list, as shown in o

. George Durzi - Available
Flgure 2'10. IM Working on Contoso proposal .
Alternatively, you can set the TtemsSource property of the ‘ Adam Barr - Busy 5mins (@ Call |-
CustomContactList control to a List<string> representing
the contacts to show in the control. In this case, the XAML
for the customContactList control doesn’t contain any
CustomContactListItem elements.

FIGURE 2-10

<controls:CustomContactList x:Name="customContactList" />

In the code-behind for the page, set the TtemsSource property of the CustomContactList
control to a List<string> containing the SIP URIs of the contacts to display
in the list.

var accountTeam = new List<string> ()
{
"sip:georged@fabrikam.com",
"sip:michaelg@fabrikam.com",
}i

customContactList.ItemsSource = accountTeam;
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Control Properties

The customContactList control exposes some of the same properties as the ContactList control
such as ContactLayoutView and ShowFriendlyName.

The contactList and CustomContactList controls are based on the ListBox control, so they
expose all the properties you would expect a 1.istBox to have. For example, you can set the
SelectionChanged event to execute logic each time the user selects an item in the list.

<controls:CustomContactList x:Name="accountManagers"
SelectionChanged="customContactList_SelectionChanged" />

In this simple example, the code in the selectionChanged event loads the clients belonging
to the selected account manager.

private void customContactList_SelectionChanged (object sender,
SelectionChangedEventArgs e)
{

LoadClients ( (accountManagers.SelectedItem as Contact) .Uri);

The value of selectedItem is an object of type Microsoft.Lync.Model .Contact.

CustomContactList Versus ListBox and DataTemplate

You saw earlier how to use a ListBox with a custom DataTemplate to display a list of contacts
and their presence. How is this different from using the customContactList control? Not much
actually, except that the customContactList control does a lot of the work for you by already
defining the DataTemplate for the items to show in the list.

For each contact in the list, the customContactList control shows the contact’s presence, name,
activity status, and also provides a click-to-call button to start calls with the contact. Double-
clicking a contact in the list starts an instant messaging conversation with the contact. The
CustomContactList control also handles some of the styling for you, such as the font styling and
hover states of the items in the list.

If you want absolute control of how your contacts appear in the customContactList, you have
two options: Start from scratch with a ListBox and custom DataTemplate, or use Expression
Blend 4 to customize the various DataTemplates that the CustomContactList control exposes.

You learn how to create a new control template for the Lync Controls in the “Extending the
Lync Controls with Expression Blend 4” section later in this chapter.

Searching for Contacts

To replicate the contact search functionality available in Lync, simply add the contactSearch control
to your application. Use the contactSearchInputBox and ContactSearchResultList controls if
you need to split up the search and results functionality, or if you need to add additional search filters
to the search results.
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The ContactSearch Control e

The contactsearch control replicates the contact search

MName Skill

functionality in Microsoft Lync. It allows you to search for Adam Barr - Busy

contacts by name or skill. Search results appear under the

General Manager of Professional Services, O...

1 result

search input box, as shown in Figure 2-11.

FIGURE 2-11

) <controls:ContactSearch />

Available for
download on
Wrox.com

Code snippet LyncControls\MainWindow.xaml

The MaxResults Property

You use the MaxResults property to limit the number of search results returned by the

ContactSearch control.

The SearchType Property

The searchType property sets the default mode of the contactSearch control, specifying
whether to search for contacts by Name or Skill. The default value of searchType is Name.

When searchType is set to Skill, the contactSearch control performs a search for contacts by

skill unless the user changes the search type by clicking on Name in the control.

i

When performing a Skill search, Microsoft Lync uses the SharePoint search web
service to search for users whose Ask Me About property in their My Site
matches the search criteria.

An administrator must configure Microsoft Lync Server 2010 to know the
URL of the SharePoint search service and People Results page. This is done by
running the following PowerShell script in the Lync Server Management Shell:

) $SearchInternalURL = Sargs|[0]

#” $SearchCenterInternalURL = Sargs[1]

Rvallable for ot _csClientPolicy -SPSearchInternalURL $SearchInternalURL
Wrox.com -SPSearchCenterInternalURL

SSearchCenterInternalURL

Code snippet ConfigureSkillSearch.ps1

where SPSearchInternalURL is the internal URL of the SharePoint search
service, and SPSearchCenterInternalURL is the internal URL of the SharePoint
search people results page; for example:

.\ConfiguresSkillSearch
"http://sps2010/sites/search/_vti_bin/search.asmx"
"http://sps2010/sites/Search/Pages/peopleresults.aspx"
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To enable the skill search functionality when the user is connected to Lync
from outside the corporate network, you can use the Set-CsClientPolicy
PowerShell cmdlet to set the values of sSPSearchExternalURL and
SPSearchCenterExternalURL to the corresponding externally accessible UR Ls.

Note that a skill search is performed using the identity of the user who is
running Lync — the user should thus be able to access the URLs specified in
SPSearchInternalURL, SPSearchCenterInternalURL, SPSearchExternalURL,
and SPSearchCenterExternalURL.

ContactSearchinputBox and ContactSearchResultList Controls

If you want more control over contact search functionality in

. . frank| 32
your application, you can use the ContactSearchInputBox and . -
Mame Sk
ContactSearchResultList controls to separate the search input
and results functionality, as shown in Figure 2-12. Frank Martinez - Offline
CO0, Executive

To connect the ContactSearchResultList control to a
ContactSearchInputBox Control, bind the TtemsSource and
ResultsState properties of the ContactSearchResultList Jill Frank - Offline

. Accountant, Accounting
control to the Results and SearchsState properties of the
ContactSearchInputBox control that will be supplying the search
results. FIGURE 2-12

Frank Miller - Offline
Strategy Consultant, Strategy Consulting

3 results

) <controls:ContactSearchInputBox x:Name="contactSearchInputBox" />
<controls:ContactSearchResultList x:Name="contactSearchResultList"
m}m;ﬁm ItemsSource="{Binding Results, ElementName=contactSearchInputBox,

Wrox.com Mode=OneWay} "
ResultsState="{Binding SearchState,
ElementName=contactSearchInputBox,

Mode=OneWay}" />

Code snippet LyncControls\MainWindow.xaml

ContactSearchInputBox exposes some of the same properties as ContactSearch, such as
MaxResults and SearchType. The control also exposes a SearchTextInput property that, if
specified, immediately executes a search with the criteria being the value of the property.

<controls:ContactSearchInputBox x:Name="contactSearchInputBox"
SearchTextInput="Rebecca Laszlo" />

When the contactSearchResultList control is bound to a ContactSearchInputBox control,
it is only visible if the contactSearchInputBox control returns any search results. Make sure to
account for this in your layout.
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When you separate the contact search functionality in your application between the
ContactSearchInputBox and ContactSearchResultList control, you can filter the search
results before they are rendered by the contactsearchResultList control. This is useful if you
need to add additional criteria to the search; for example, to limit the search results to contacts
from a particular department, or to contacts who have a specific title.

The Lync SDK documentation has a great example of using this technique to filter the search
remﬂtsbased(HlMicrosoft.Lync.Model.ContactInformationType;forexanqﬂe,byqﬁtk,
Department, or Availability. Take a look at the Lync SDK documentation for the complete source
code of the solution.

The solution uses a custom control called Advancedsearch to display a series of checkboxes and
textboxes to provide additional search criteria:

<CheckBox x:Name="cbTitle"
Content="Title"
Unchecked="0OnSearchStateChanged" Checked="OnSearchStateChanged" />
<TextBox x:Name="tbTitle"
IsEnabled="{Binding IsChecked, ElementName=cbTitle, Mode=OneWay}"
LostFocus="0OnSearchStateChanged" />

The results list is filtered (by executing the onsearchstateChanged handler) when the checkbox

is checked/unchecked or when the value in the textbox changes. For example, when the user checks
the Title checkbox, the search results will be filtered to only include contacts whose value for
Microsoft.Lync.Model.ContactInformationType.Title matches the text in the Title search
criteria textbox.

You can implement your own AdvancedSearch control that provides the capability to search
using other properties.

The advancedsearch control exposes the same Dependency properties as the
ContactSearchResultListContﬂﬂ:SearchType,SearchState,andResults.TheconUDlabO
exposes a FilteredResults property that contains the filtered search results.

Most importantly, instead of being bound to the contactSearchInputBox control, the
ContactSearchResultList control is bound to the AdvancedSearch control:

<local:AdvancedSearchControl
x:Name="advancedSearch"
Results="{Binding Results, ElementName=input, Mode=OneWay}"
SearchType="{Binding SearchType, ElementName=input, Mode=OneWay}"
SearchState="{Binding SearchState, ElementName=input,
Mode=OneWay}" />

<controls:ContactSearchInputBox x:Name="input" />
<controls:ContactSearchResultList
x:Name="searchResults"

ItemsSource="{Binding FilteredResults, ElementName=advancedSearch,
Mode=OneWay}"
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ResultsState="{Binding SearchState, ElementName=advancedSearch,
Mode=OneWay}"
SearchType="{Binding SearchType, ElementName=advancedSearch,
Mode=OneWay}" />

In the onsearchstateChanged handler, the Advancedsearch control iterates through every
SearchResult item (an Object of type Microsoft.Lync.Model.Contact) in the Results collection
and compares the contact’s Title to the search criteria. A contact is only added to the results
collection if it matches the search criteria.

The FilteredResults property of the AdvancedSearch control is an instance of
SearchResultCollection containing the filtered search results.

Displaying Information about the Current User

The “My” controls are a set of controls that allow the user who is currently signed in to Lync to
view and update information about himself such as his personal note and presence. These controls
don’t expose a Source property because they’re only intended to be used by the current user. You
can’t use these controls to set a user’s personal note or presence on his behalf.

The MyNoteBox Control

Users can use the MyNoteBox control to change their personal
note from within your application, as shown in Figure 2-13.
When users change their personal note in the MyNoteBox control,
their new personal note is also shown in Lync, and vice versa.

Working on Contoso proposal

FIGURE 2-13

) <controls:MyNoteBox />

Code snippet LyncControls\MainWindow.xaml

Available for

download on
Wrox.com

Use the PersonalNote property to get the text of the user’s personal note.

Available -

The MyPresenceChooser Control

¥ Available
Users can use the MyPresenceChooser control to change their presence from B Busy
within your application, as shown in Figure 2-14. When a user changes their 8| DoNatiusturt
presence using the MyPresenceChooser control, their new presence is also e Fiaht Back
. . Off Work:
shown in Lync, and any of the other Lync controls that display the presence _—
. . . ppear Away
of users. Changing presence in Lync also sets the user’s presence in the
Reset Status
MyPresenceChooser control.
FIGURE 2-14
) <controls:MyPresenceChooser />
Available for ; ; ;
download on Code snippet LyncControls\MainWindow.xaml

Wrox.com

Use the availabilityState property to get the user’s presence. The availabilityState property
is of type Contactavailability; an enumeration of valid availability states.
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The MystatUSArea COI"ItI’Ol Working on Contoso proposal
The MyStatusArea is a composite control made up of a IH fzegre Durzl
MyNoteBox and a MyPresenceChooser control. It €xXposes the L ! ® Available
PersonalNote and ContactAvailability properties that ® Busy
the MyNoteBox and MyPresenceChooser controls expose. When B Do Not Disturb
you add it to an application, the logged-in users can use it to fie Rignt Back
change their availability and set their personal note, as shown o terk
in Figure 2-15. ARy

Reset Status
) <controls:MyStatusArea /> FIGURE 2-15
mr'.?:;ﬁ':ﬁ Code snippet LyncControls\MainWindow.xaml
Wrox.com

The control also exposes a PhotoDisplayMode property similar to the PresenceIndicator control
that you can use to control how the contact photo is rendered.

Starting Conversations

The startInstantMessagingButton, StartAudioCallButton, StartVideoCallButton,
ShareDesktopButton, SendEmailButton, and SendFileButton controls prOVide
click-to-communicate functionality to start conversations and interact with contacts. All of
these controls expose a Source property that you can set to the SIP URI of a contact.

The StartinstantMessagingButton Control

Use the StartInstantMessagingButton control to start an instant message with the StartiMm 1
contact specified in the source property, as shown in Figure 2-16. FIGURE 2-16

) <controls:StartInstantMessagingButton Source="sip:adamb@fabrikam.com" />

dkxelirll?g;:':; Code snippet LyncControls\MainWindow.xaml
Wrox.com
The StartAudioCallButton Control StartAudio @
@
Use the startAudioCallButton control to start an audio call with the
contact specified in the source property, as shown in Figure 2-17. FIGURE 2-17

) <controls:StartAudioCallButton Source="sip:adamb@fabrikam.com" />

mr'.?:;ﬁ':ﬁ Code snippet LyncControls\MainWindow.xaml
Wrox.com

The startaudioCallButton control exposes the various phone numbers that the contact to
whom it is bound to has published, just as you would see in Lync. You can start an audio call
to the contact’s mobile phone number, or simply start a Lync call.

www.it-ebooks.info


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

Working with the Lync Controls | 31

The StartVideoCallButton Control Start Video @

Use the StartvideoButton control to start a video call with the contact specified in FIGURE 2-18
the source property, as shown in Figure 2-18.

) <controls:StartVideoCallButton Source="sip:adamb@fabrikam.com" />

3&'3}.'1?3';3':; Code snippet LyncControls\MainWindow.xaml

Wrox.com

The ShareDesktopButton Control e oo

Use the sharebesktopButton control to start a desktop sharing session Entire Desktop
with the contact specified in the source property, as shown in Figure 2-19.

FIGURE 2-19
) <controls:ShareDesktopButton Source="sip:adamb@fabrikam.com" />
33'3}.'1?3;3'35 Code snippet LyncControls\MainWindow.xaml
Wrox.com

When starting a desktop sharing session with the sharebesktopButton control, you can select the
area of your monitor to share.

The SendEmailButton Control

Use the sendEmailButton control to start composing a new email to the contact Send Email (=3
specified in the source property, as shown in Figure 2-20. FIGURE 2-20

The SendFileButton Control

Use the sendrileButton control to send a file to the contact specified in the Source SendFlle
property, as shown in Figure 2-21. A file chooser dialog box appears after the user

. . FIGURE 2-21
clicks the sendrileButton control to allow him or her to select the file to send.

Starting Contextual Conversations from the Lync Controls

The context of a conversation refers to the topic of the conversation. Context is usually established
at the beginning of an audio call or instant message; for example, “Do you have time to discuss
the General Industries account?” The back-and-forth involved in establishing the conversation’s
context can be wasteful: “I’d like to check on the status of the request so we can get started with
the case.”; “Hang on, let me open the CRM application and pull up the General Industries account
so I can check on the status.”

Throughout this book, you learn about the different ways to streamline this process by injecting
context into conversations. This section shows you how to add context to conversations initiated
from the Lync controls. Later chapters show you more complex ways to attach context to a
conversation, such as the ability to host a Silverlight application in the Lync conversation window.

What does it mean to attach context to the Lync controls? Suppose you’re building a new Customer
Relationship Management (CRM) application in Silverlight. Using the PresenceIndicator, you
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added functionality to be able to see the presence of the account manager for a particular client.
You also used the startInstantMessagingButton and StartAudioCallButton controls to enable
users to start a conversation with the account manager directly from the application.

By attaching context to the StartInstantMessagingButton and StartAudioCallButton controls,
you can enable users to launch a conversation with the account manager about the particular
account.

Attaching Context to the Lync Controls Using ConversationContextuallnfo

When an instance of ConversationContextualInfo is attached to one of the Lync controls, the
context described by the properties exposed by ConversationContextualInfo is attached to
conversations initiated from the control.

Subject

Suppose that in the example of the CRM application, if the user is on the Account Detail page, you
would like the subject of any conversations started from the page to be the name of the account.

Define a static resource that’s accessible to the page, for example in Page.Resources:

) <Page.Resources>

<controls:ConversationContextualInfo x:Key="contextualInfo"
Available for Subject="General Industries" />
Wroxecom < /Page.Resources>

Code snippet LyncControls\MainWindow.xaml

where General Industries is the name of the account currently loaded in the application. The
Subject is hardcoded for simplicity; you will typically use binding to set its value; for example,
Subject="{Binding AccountName}".

You can now attach the instance of ConversationContextualInfo to a Lync control such as the
StartInstantMessagingButton control:

) <controls:StartInstantMessagingButton Source="sip:adamb@fabrikam.com"

ContextualInformation="{StaticResource contextualInfo}"/>
Available for
download on
Wrox.com

Code snippet LyncControls\MainWindow.xaml

where sip:adamb@fabrikam.com is the SIP URI of the account manager. This is again hardcoded
for simplicity; you will typically use binding to set its value; for example, Source="{Binding
AccountManagerSIPURI}".

When the user starts a conversation with the account
manager from that page, the toast window that the IE' George Durzi
conversation recipient sees will contain a custom toast | sereaindsnes
string with the name of the account, as shown Tgnore
in Figure 2-22.

FIGURE 2-22
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As shown in Figure 2-23, the subject of the conversation window
will also be the name of the account.

You can also attach the instance of
ConversationContextualInfo to a Lync control in

the code behind of the page. Create an instance of
ConversationContextualInfo and set the Subject property
to the account name:

var contextInfo

{

new ConversationContextualInfo ()

Subject accountName

Y

Set the ContextualInformation property of
StartInstantMessagingButton control to contextInfo:

startIMAccountManager.ContextualInformation

ContextualLink

[F=RHcTE [E>c)

4:?’" General Industries

|M George Durzi- Available

™ @ 0>

Call ~ Video ~ Share~

Gearge Durzi 6:42 PM

Hi Adam

Adam Barr £:42 P
Hi George, how can I help you with the General

Industries account?

FIGURE 2-23

contextInfo;

Specifying the ContextualLink property of ConversationContextualInfo also embeds a link

into the conversation, as shown in Figure 2-24.

var contextInfo = new ConversationContextualInfo ()

{

Subject accountName,

ContextualLink = "http://crm.fabrikam.com/Account/" + accountName

Y

Lync notifies the user that a contextual link has been
provided with the conversation; it also warns the user

not to click the link if it appears suspicious. Chapter 4
shows you how to securely embed a contextual link into a
conversation so that no warning text appears.

Applicationld and ApplicationData

You may have noticed that conversationContextualInfo
exposes two more properties: ApplicationTd and
ApplicationData. You use these properties to specify

that a contextual application package is attached to the
conversation. You learn about contextual application

! General Industries E=EE]

'H George Durzi- Available

M Call ~ Video * Share~ @0 >
George Durzi £:54 PM
Hi Adam
George Durzi 6:54 PM
B2 & cantextual link has been provided with this conversation,
If the link below looks suspicious, do not click it.
httpefferm fabrikarn, cornfAccount/General Industries
AY

packages in Chapter 4.

FIGURE 2-24
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Lync Controls That Support Contextuallnformation

You can attach an instance of ConversationContextualInfo to any Lync control that exposes a
ContextualInformation property. In a composite Lync control such as the contactcard control,
the value of the ContextualInformation property cascades down into any of the contained
controls that expose the ContextualInformation property.

For example, the contactcontrol contains other Lync controls that can be used to start a
COHV&Saﬁon,SudlastheStartInstantMessagingButtonznuiStartAudioCallButton
controls. When you set the ContextualInformation property of the Contactcard control,
the context is then also attached to the startInstantMessagingButton and
StartAudioCallButton controls.

The same applies to any of the Lync controls that display lists of contacts, such as the ContactList
and contactSearch controls. Starting a conversation with a contact who is listed in those
controls attaches the context described in contextualInformation to the conversation.

The following Lync controls expose the ContextualInformation property:
> ContactCard

ContactList

ContactSearch

ContactSearchResultList

CustomContactList

ScheduleMeetingButton

SendEmailButton

SendFileButton

ShareDesktopButton

StartAudioCallButton

Y Y Y Y Y Y VY VY VY Y

StartInstantMessagingButton

A\

StartvideoCallButton

EXTENDING THE LYNC CONTROLS WITH
EXPRESSION BLEND 4

You can apply some limited styling to the Lync controls in XAML, but if you need to make

more extensive changes to one of the controls, you must extend the underlying control template.
This section shows you how to use Microsoft Expression Blend 4 to create a new control template
for the Lync controls.
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You’re already familiar with the contactcard control; now take : —
. . 4 lam barr
a look at a simple example of extending the Contactcard control, I& Available 1 hour
shown in Figure 2-25, to also show the contact’s department in (eneral iansger of Professionsl services
.. . . = =] @ - = - v
addition to his or her title.

FIGURE 2-25

Creating a Copy of the Control Template

To create a new control template for the contactcard control, you will first use Blend to create a
copy of the existing control template and instruct the instance of the Contactcard control to use the
new template. You can leave the new control template in the XAML, or you can put it in a Resource
dictionary so that all instances of the contactcard control in your application can reference it and
take advantage of the customizations and improvements that you will make.

Launch Expression Blend 4 and open an existing project into which you’ve already integrated
the contactcard control. The Lync SDK doesn’t include Visual Studio project templates for
Blend; you can create a Lync WPF Application project in Visual Studio 2010, save it, and open
it in Blend.

Locate the contactcard control on the design surface and select it. In the Objects and Timelines
window, right-click the contactcard control and select Edit Template = Edit a Copy, as shown
in Figure 2-26.

[E] LyncControls.sin - Microsoft Expression Blend 4 RC SIEES
File Edit

PRESENCE

["] Unknown Contact Presence unknown
2

Unknown Contact
Presence unknown

CONTROLS

at's happening today?

Unknown Contact
Presence unknown

FIGURE 2-26
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As ShOWn in Figure 2—27, you Wlll now be Create Style Resource
prompted to choose where to save the new control
template resource. You can choose:

Mame (Key)

>  Application (The resource will be created Define

in your application’s App . xamlfile.) -

. . This dorument
»  This document (The resource will be

created in a Resources section of the
window or page; for example, in <window
.Resources>.) FIGURE 2-27

>  Resource dictionary (The resource will be
created in an existing or new resource dictionary.)

For this exercise, choose Resource dictionary to add the new control template to a new or
existing Resource dictionary in your application. This is much better than adding the generated
control template into the XAML in the page because other instances of the Contactcard control
in your application will be able to use the new control template by simply referencing it from the
Resource dictionary.

Examining the Control Template

The new control template is now available as a custom style in the application’s Resource
dictionary. Open the Resource dictionary and examine the XAML that was generated for the
ContactCardStylel style.

) <Style x:Key="ContactCardStylel"

TargetType="{x:Type controls:ContactCard}" .../>

Available for
download on

Wrox.com Code snippet LyncControls\Assets\ContactCard.xaml

The style element has a Key property specifying a unique name for the style, and a TargetType
property indicating that it can only be applied to items of type Contactcard.

The contactcard control now has a style attribute that points to the newly created
ContactCardStylel style.

) <controls:ContactCard Source="sip:adamb@fabrikam.com"

Style="{DynamicResource ContactCardStylel}" />

Available for
download on

Wrox.com Code snippet LyncControls\MainWindow.xaml

Switch back to the resource dictionary and spend some time looking through the XAML that was
generated for ContactCardstylel — it’s really long! You can see the various parts that make up
the control template for the contactcard control; for example, PART NoteContainer contains the
XAML for the section of the control that displays the user’s personal note.
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The style contains different templates for displaying information about the different types of
contacts that the contactcard control can be bound to. For example, if the Source property of

the contactcard control is set to a tel URI such as tel:+13125551212, the control is rendered using
ContactCardBriefTelephoneDataTemplate,nottheContactCardBriefPersonDataTemplate.

Modifying the Control Template

If you take a closer look at the contactcardstylel style, you’ll notice that it includes multiple data
templates. The contactcard control is flexible enough to be connected to a SIP URI, a tel URI, a
distribution list, and even an application contact that is associated with a Unified Communications
Managed API (UCMA) application. The contactcard control renders using a different data
template depending on the type of contact that it is connected to. For example, you can’t start an
instant message with a telephone number, so the data template for a tel URI contact doesn’t include
aStartInstantMessagingButtonCOHUOL

When extending or modifying any of the Lync control templates, be sure to modify the data
template for the appropriate type of contact. In this example, you're displaying the contact’s
department in the Contactcard control next to his title, so you need to modify the control template
for a person, not a telephone, distribution list, or application contact. In the contactcard control,
the data template for a person has a key of contactCardBriefPersonDataTemplate.

Locate the <DataTemplate x:Key="ContactCardBriefPersonDataTemplate"> line in the style
definition and examine the data template. Inside the Grid element, you can see the various pieces
that make up this section of the control: the availability icon, the contact’s name, the amount of
time he has been idle (if applicable), and his title.

Insert the following code in the grid’s content to display the contact’s Department in a smaller font
to the right of his name.

<Microsoft_Lync_Controls_Internal:TruncatedTextBlock
Grid.Row="0" Grid.Column="2" Grid.ColumnSpan="3" Margin="0,0,42,0"
VerticalAlignment="Bottom" HorizontalAlignment="Right"
Text="{Binding Presenceltems.Department, Mode=OneWay}"
Foreground="{Binding GlobalTextColor_Black,
Source={StaticResource ControlColors}}"
Style="{StaticResource GlobalTruncatedTextSizeStyle.Medium}"
AutomationProperties.AutomationId="Department">
<ToolTipService.ToolTip>
<ToolTip Style="{StaticResource DefaultToolTipStyle}"
Content="{Binding Presenceltems.Department}" />
</ToolTipService.ToolTip>
</Microsoft_Lync_Controls_Internal:TruncatedTextBlock>

Code snippet LyncControls\Assets\ContactCard.xaml

that is using the Contactcardstylel style will now show the Available  Outsick of working hours for...
5 . . General Manager of Professional Services, .

contact’s Department to the right of his name, as shown

in Figure 2-28.

When you run the application, the ContactcCard control I:\E SR —

= 8 @ H- -~

FIGURE 2-28
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The Lync controls for WPF and Silverlight were designed to add functionality
into your applications that is consistent with the look and feel of Lync. When
extending the controls, keep in mind that your users are expecting behavior that
is consistent with their experience when using Lync. In the authors’ opinion, if
you need to drastically change how one of the Lync controls functions, you’re
better off just building your own control — you have access to all the tools that
you would need to do so.

SUMMARY

Using the Lync controls, you can easily add Lync functionality such as presence, contact lists,
and contact search to your WPF and Silverlight applications. You can also use the controls to start
contextual conversations with contacts directly from your applications.

The next chapter shows you how to use the Microsoft Lync 2010 Managed API to programmatically
integrate communications functionality into your applications, such as managing groups,
subscribing to the presence of contacts, and starting contextual conversations.
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Building Communications
Clients with the Microsoft
Lync 2010 Managed API

WHAT’S IN THIS CHAPTER?

» Integrating Communications into Your Applications Using the
Microsoft Lync 2010 Managed API

Managing Conversations
Publishing and Subscribing to Presence Items

Automating the Running Instance of Microsoft Lync

Y Y VY Y

Managing Contacts and Groups

The Microsoft Lync 2010 Managed API is a new API that is available as part of the Microsoft
Lync 2010 SDK. You can use the Lync Managed API in your application to interact with the
running instance of the Lync client, manage groups and contacts, start conversations, and
publish and subscribe to contact presence items. The Lync API requires a running instance of
the Lync client; it uses the endpoint provided by the Lync client as the connection back to the
Lync Server infrastructure.

The Lync API fits somewhere in between the IMessenger and Unified Communications Client
(UCC) APIs that shipped with Office Communications Server 2007 R2. Although it was
relatively easy to get started with, the IMessenger API was fairly limited in functionality.

It also used COM to interact with an instance of Microsoft Communicator, making for an
unpleasant development experience, especially when it came to handling and troubleshooting
COM exceptions. The UCC API was very difficult to get started with in comparison,

but provided the most power and functionality if you wanted to build a Communicator
replacement. When developing with the UCC API, you were responsible for managing
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the endpoint and its ability to handle calls, which could be confusing if you were running
Communicator alongside a custom client built with the UCC API.

The Lync API is intended to replace both the IMessenger and UCC APIs. The advantages that the
Lync Managed API has over the IMessenger API are obvious: It provides a lot more functionality
and a much better development experience. However, how the Lync Managed API can replace the
UCC API to build custom communications clients might be a little less clear. When you build a
communications client with the UCC API, you are responsible for creating all the user interface
items such as conversation windows, notifications, replicating features such as location and E911
support, and so on. You are essentially building a communications client intended to replace the
Lync client; you don’t even need to have the Lync client installed.

The Lync 2010 client can run in UI Suppression mode, where its Ul is completely hidden from the
user. Using the Lync Managed API in conjunction with UI Suppression enables you to build a
custom communications client while still taking advantage of the benefits of programming with the
Lync Managed API, such as the ability to reuse the Lync endpoint to connect to the Lync Server
infrastructure. However, similar to developing with the UCC API, you are responsible for developing
all the UI components of the communications client when the Lync client is in UI Suppression mode.
In Chapter 5, you learn about using UI Suppression to build custom communications clients.

The code accompanying this chapter includes a Windows Presentation Foundation (WPF)
application, shown in Figure 3-1, that highlights the functionality available in the Lync API.

The application monitors various events that the Lync API can subscribe to, such as creating and
removing conversations and contacts, and subscribing to the properties of contacts such as their
presence. The application also uses the Automation functionality of the Lync API to easily start
conversations in different modalities, and to dock the Lync conversation window into the application.

=] Microsoft Lync 2010 Managed AFI [el=]E=s
Using the Lync Managed API to Monitor and Log Lync Events Automation and Conversation Window Docking
Set My Lync Status: ~|[ Update Choose a contact from your contact list
Lync Event Log 4 Other Contacts (0/1)
7:06:21 PM_ Updated presence for Adam Barr Busy Sean Chai - Away 11 hours
7:06:09 PM  Subscribe to events for Most Used Contacts
7:06:09 PM  Subscribe to events for Pinned Contacts 4 Frequent Contacts
7:06:09 PM  Subscribe to events for Other Contacts
7:06:09 PM  SubscribeToGroupEvents ¥ Adam Barr - Busy
7:06:09 PM Wire up events
7:06:09 PM  Setup LyncClient objects Use Automation to Start a Lync Call with the Selected Contact Start Lync Call
7:06:09 PM Wiring up LyncClient_StateChanged
7:06:09 PM  Application staried Use Automation to Start an Instant Message with the Selected Contact
Hi Adam, sorry to disturb you
Start IM
Active C i
[ActsDKONg7KEW1 ue S6GDJF2G SKMaCw== |
Dock
Lync Connection Status: Signedin | My Lync Status: Available
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GETTING STARTED WITH THE LYNC 2010 MANAGED API

In this section you learn about setting up your development environment to work with the Lync
API. Applications use the Lync API to interact with the running instance of the Lync client — a
concept reiterated throughout this chapter. The Lync API reuses the connection that the running
instance of the Lync client has to the Lync infrastructure, making for a much easier development
experience where you are not responsible for maintaining this connection or the underlying logic
of starting and participating in conversations across the connection. You learn how to use the Lync
API so that your application can connect to the running instance of the Lync client and manage
changes in its state.

Setting Up Your Development Environment

The Lync APl is installed as part of the Microsoft Lync 2010 SDK, which also includes the Lync
controls. In a default installation, the Lync SDK is installed at c: \Program Files (x86)\
Microsoft Lync\SDK.

Microsoft Lync 2010

The Lync client must be installed in order for you to programmatically interact with it using the
Lync API. The user doesn’t necessarily have to be initially signed in to the Lync client to start; you
can use the Lync API to programmatically sign in the current user.

Visual Studio Support

Visual Studio 2008 SP1 and Visual Studio 2010 are officially supported for developing applications
with the Lync APL. You can use the Lync API in.NET applications targeting either .NET
Framework 3.5 SP1 or .NET Framework 4.

The Lync API for Silverlight is only supported in Visual Studio 2010 and Silverlight 4. You can
use the Lync API in Silverlight applications targeting .NET Framework 4.

Assemblies

You can find the Lync API assemblies in C: \Program Files (x86)\Microsoft Lync\SDK\
Assemblies, where different assemblies are available for WPF (and Windows Forms) and Silverlight
applications. When adding the necessary references, make sure to add them from the correct folder.

Add references to the following assemblies:
>  Microsoft.Lync.Model.dll

»  Microsoft.Lync.Utilities.dll

Interacting with the Running Instance of the Lync Client

When integrating communications features into your application using the Lync API, you are
responsible for managing the lifecycle of the Lync client. If the Lync client is not signed in, you can
use the Lync API to sign in to the running instance. Your application must also react accordingly
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when the state of the Lync client changes; for example, the user signs out or loses network
connectivity and is disconnected. In this section, you learn how to sign in to the running instance of
the Lync client and wire up the necessary events so that your application can handle changes in the
state of the Lync client.

Signing into the Lync Client Instance

To access functionality exposed by the Lync API throughout your application, add a module level of
type LyncClient representing the running instance of the Lync client, as shown in the following:

, private Microsoft.Lync.Model.LyncClient _lyncClient;

35»7}:.73;3'35 Code snippet LyncEventsLogger\Window1.xaml.cs
Wrox.com

You can now access the running instance of the Lync client throughout the application; for example,
to sign in or out, wire up event handlers for changes in the state of the Lync client, and access other
features such as Automation.

Getting a Handle to the Running Instance of the Lync Client

When your application loads, you can get a reference to the running instance of the Lync client
by calling the static GetCclient method of the Microsoft.Lync.Model.LyncClient class. Set the
module level variable _1yncclient to the return value of the Getclient method. Be sure to wrap
the call to Getclient in a try/catch block as shown in the following code; an exception is raised
if the Lync client is not installed or not running.

, try
{
Available for

download on
Wrox.com }

_lyncClient = Microsoft.Lync.Model.LyncClient.GetClient();

catch
{
MessageBox . Show (
"Microsoft Lync is not running.",
"Error",
MessageBoxButton.OK,
MessageBoxImage.Error) ;

Close();

Code snippet LyncEventsLogger\Window1.xaml.cs

Signing In with the Current User’s Credentials

After checking that the Lync client is installed and running on the user’s machine, the next step is to
programmatically sign the user into Lync. Signing in the user programmatically has the same effect
as the user signing in by interacting directly with the Lync client.
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Call BeginsignIn on the instance of LyncClient to sign into the running instance of the

Lync client, as shown in the following code. The BeginSignTn method takes in useruri,
domainAndUsername, and password parameters to sign in a user with specific credentials. Passing in
null for these parameters will sign in the user who is currently logged into Windows.

‘) _lyncClient.BeginSigniIn(
null,

Available for
download on null,

Wrox.com null,
result =>
{
if (result.IsCompleted)
{
_lyncClient.EndSignIn(result) ;

LogEvent ("SignInCallback", "Signing in to Lync");
InitializeClient(); // Setup application logic

}

else

{
LogEvent ("SignInCallback", "Count not sign in to Lync");

}

}

"Local user signing in" as object);

Code snippet LyncEventsLogger\Window1.xaml.cs

Alternatively, you can specify credentials for the user to sign in as the following;:

_lyncClient.BeginSignIn (
"adamb@fabrikam.com",
"fabrikam\\adamb",
"pass@wordl",

As with most other operations in the Lync API, BeginSignIn is an asynchronous operation that
implements the TAsyncResult pattern. You can use a lambda expression to handle the callback
inline or specify a callback function that will execute when the sign-in process is completed. If

you prefer not to use a lambda expression, define a callback function that will execute when the
operation is complete, and set the callback function as the callback parameter of the BeginSignIn
method:

_lyncClient.BeginSignIn (
null,
null,
null,
SignInCallback,
"Local user signing in" as object);
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Define a callback method following the TasyncResult pattern; for example, the SignInCallback
method accepts a parameter of type TasyncResult, which you can use to check the status of the
operation:

void SignInCallback (IAsyncResult ar)

{
if (ar.IsCompleted)
{

}

y After signing in successfully to the running instance of the Lync client,

you can define other Lync API objects that your application will use.
Encapsulating this logic into its own function is useful; you never know how
many times the current user will sign in and out of Lync while using your
application. You will have to react to these state changes and re-create any
objects that your application is using; for example, to create instances of the
ConversationManagercnuiContactManager(ﬂﬁecw.

Managing the Lifecycle of the Lync Client

Applications using the Lync API are responsible for managing the lifecycle of the LyncClient
instance and reacting accordingly. For example, if your application subscribes to the presence of
some contacts, those subscriptions are lost when the Lync client signs out; your application needs to
re-create them when the connection to the Lync client is reestablished.

Checking the State of the Lync Client

The LyncClient class exposes a State property that you can use to check the state of the running
instance of the Lync client. The clientState enum represents the various states that the client
can be in:

Invalid
Uninitialized

SignedOut
SignedIn

SigningOut

>

>

>

> SigningIn
>

>

> ShuttingDown
>

Initializing
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When the application starts, it can check to see whether the current user is signed in to the Lync
client — the state property of LyncClient is not equal to ClientState.SignedIn. If the user is
not signed in, you can use the Lync API to programmatically sign them in.

Handling Changes in the State of the Lync Client

The stateChanged event of LyncClient is raised when the state of the Lync client changes; for
example, from ClientState.SignedIn to ClientState.SigningoOut and then ClientState
.Signedout when the user signs out or is disconnected. The stateChanged event fires immediately
when you sign into the Lync client; you must wire up the event handler for the stateChanged event
beforehand if you want your application to execute any custom logic when the user signs in.

Wire up the stateChanged event of LyncClient and specify an event handler that will be called
when the state of the Lync client changes.

‘) _lyncClient.StateChanged +=
new EventHandler<ClientStateChangedEventArgs>
Availahle for (LyncClient_StateChanged) ;

download on
Wrox.com

Code snippet LyncEventsLogger\Window]1.xaml.cs

The instance of ClientStateChangedEventArgs in the StateChanged event handler exposes
oldstate and NewState properties representing the previous and current state of the Lync client.
You can use that information to perform application logic specific to the state of the Lync client; for
example, to clean up any Lync API-related application resources when signing out:

‘) void LyncClient_StateChanged

(object sender, ClientStateChangedEventArgs e)

Available for {
download on

Wrox.com switch (e.NewState)
{
case ClientState.SigningOut:
Cleanup () ;
break;

UpdateMyAvailability () ;
UpdateMyConnectionStatus (e.NewState.ToString()) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

The stateChanged event handler is also an ideal place from which to globally update the current
user’s availability and connection status in the application. For example, the application can
implement a visual cue representing the current status of the Lync client.
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WORKING WITH CONVERSATIONS

The Lync API provides functionality that your application can use to manage and interact with
conversations. For example, it can track when conversations are started and closed and when
participants join and leave them. You can also use the Lync API to create conversations and to join a
conference.

The Lync API provides two ways to programmatically start conversations. You can use the
Automation class to automate the running instance of the Lync client (just like the IMessenger
API) and start conversations in various modalities. You can also interact directly with the
ConversationManager class and manually create a conversation, add modalities to

the conversation, and invite participants.

The Automation class is the quickest way to start conversations using the least code, while the
ConversationManager class is a more manual method that involves a little more code. However,
regardless of the method used to start a new conversation, you use the events and classes exposed by
the conversationManager class to track the conversation throughout its lifecycle.

y In Chapter 5, you learn about working with the Lync API when the Lync
client is running Ul Suppression mode and its user interface is invisible to the
user. Automation is not available in Ul Suppression mode because it relies on
Lync user interface elements to start new conversations, so you need to use
the ConversationManager to start conversations. When the Lync client is not
running in Ul Suppression mode, you can simply use Automation fo create
conversations instead of dealing with the complexity of creating conversations
with the ConversationManager.

Chapter S details using the ConversationManager to start conversations. This
chapter will instead focus on using Automation to start conversations, and then
using the ConversationManager fo interact with and track the lifecycle of the
conversations.

Starting Conversations with Automation

Lync Automation provides the simplest way of starting conversations because it completely
leverages the Lync user interface and is very easy to program with. Lync Automation automates
the running instance of the Lync client, invoking the appropriate user interface elements based on
the type of conversation that is started. With a very small amount of simple code, you can start
conversations in different modalities such as instant message, audio, video, application sharing,
and file transfer.
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In this section, you learn about initializing the Automation object so that you can use it to start
conversations throughout the application. You also learn how to start conversations in different
modalities, and finally get a handle to the conversation that was created.

Getting Started with Automation

To integrate the functionality available in the Automation class into your application, you initialize
an instance of the class after the application has programmatically signed in to the running instance
of the Lync client.

Define a module-level instance of the Microsoft.Lync.Model .Extensibility.Automation class
in your application to take advantage of the Lync Automation functionality in the Lync API:

, private Microsoft.Lync.Model.Extensibility.Automation _automation;

933,'.'1?3;?1?5 Code snippet LyncEventsLogger\Window1.xaml.cs

Wrox.com

After initializing the LyncClient object, set _automation to the return value of the static
GetAutomation function in the LyncClient class:

‘) _automation = LyncClient.GetAutomation();

gxelilﬁgelz%'«ls]r: Code snippet LyncEventsLogger\Window1.xaml.cs

Wrox.com

With the Automation object initialized, you can easily start conversations in different
modalities using the BeginStartConversation method.

Starting Conversations Using Automation
Starting conversations using Lync Automation follows a simple pattern:
1.  Create a list of participants to invite to the conversation.

2. Create a set of automation modality settings to attach to the conversation. These settings
will vary, depending on whether you are dealing with instant messaging, desktop sharing,
transferring files, using video, and so on.

3.  Start the conversation.
4. Handle the callback.

Using this pattern, you can start conversations in different modalities including instant message,
audio, video, application sharing, and file transfer.
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Creating the Participant List

You can create a List<string> containing the SIP URIs of the contacts to invite to the
conversation; for example:

var participants = new List<string>();
participants.Add("sip:georged@fabrikam.com") ;
participants.Add("sip:adamb@fabrikam.com") ;

Alternatively, if you are using a Lync control such as the contactList or CustomContactList
control, those controls expose a SelectedContactUris property that returns the SIP URIs of
the contacts selected by the user; for example:

<controls:ContactList x:Name="myContactList"
ContactLayoutView="OneLine" ShowPivotBar="False" />

var participants = myContactList.SelectedContactUris;

Defining Automation Modality Settings

The BeginStartConversation method accepts a contextData parameter of type Dictionary
<AutomationModalitySettings, object> representing the various automation modality settings
to start the conversation with. Table 3-1 shows the values for the AutomationModalitySettings
enum.

TABLE 3-1: AutomationModalitySettings Enum

ENUM DESCRIPTION VALUE

SharedDesktop Specifies the conversation will An integer that specifies the
share a desktop. desktop ID.

SharedMonitor Specifies the conversation will An integer that specifies the
share a monitor. monitor ID.

SharedProcess Specifies the conversation will An integer that specifies the
share a process. process.

Sharedwindow Specifies the conversation will An hwnd that specifies the
share a window. window handle.

ApplicationData Specifies the conversation will A string that specifies the
share data. application data.

ApplicationId Specifies the application ID A GUID that specifies the

used to initiate the contextual
conversation.
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ENUM

ContextualLink

ToastString

DataObjectFor
FileTransfer

FileHistoryLink

FileIsShared

FilePathToTransfer

FirstInstantMessage

OutlookEntryId

PreviousConversation

SendFirstInstant
MessageImmediately

StartConferenceBy
CallingMeAt

Subject

ParentWindow

Lync SDK documentation

DESCRIPTION

Specifies the URL shared by the
conversation.

Specifies the string to be displayed
on the toast.

Specifies the conversation will
pass a file.

Specifies the history file for the
conversation.

Specifies whether or not the file
passed in the conversation is
shared.

Specifies the path to the file shared
in the conversation.

Specifies the text of the first IM in
the conversation.

Specifies the ID of the Outlook
message shared in the
conversation.

Specifies the previous
conversation shared in the current
conversation.

Specifies whether or not the IM
text is sent immediately.

Specifies the phone number to
open the conference.

Specifies the subject line for the
conversation.

Specifies the hwnd for the parent
window of the conversation
window.

www.it-ebooks.info

VALUE

A string that specifies the URL.

A string displayed on the
custom toast.

An IDataObject that
contains the drag-and-drop
file object.

A string that specifies the file
path.

A Boolean value that specifies
whether the file is shared.

A string that specifies the file
path.

A string that specifies the
message text.

A string that specifies the
message ID.

A string that specifies the
message.

A Boolean value that specifies
whether the IM text is sent
immediately.

A string that specifies the
phone number.

A string that specifies the
subject text.

An hwnd that specifies the
window handle.
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When starting conversations of different modalities, you must create and set the automation
modality settings specific to that modality. Table 3-2 shows the automation modalities defined
in the AutomationModalities enum paired up with automation modality settings from the
AutomationModalitySettings enum.

TABLE 3-2: Pairing AutomationModalities and AutomationModalitySettings

AUTOMATIONMODALITIES AUTOMATIONMODALITYSETTINGS

ApplicationSharing SharedDesktop, SharedMonitor, SharedProcess, SharedWindow
Audio StartConferenceByCallingMeAt

FileTransfer DataObjectForFileTransfer, FileHistoryLink, FilelsShared,

FilePathToTransfer

InstantMessaging ApplicationData, Applicationld, ContextualLink,
FileHistoryLink, FirstinstantMessage, OutlookEntryld,
SendFirstinstantMessagelmmediately, ToastString

Video ApplicationData, Applicationld, ContextualLink, OutlookEntryld,
ParentWindow, StartConferenceByCallingMeAt, ToastString,
Subject

Lync SDK documentation

If the modality of the conversation is not paired up appropriately with a set of automation modality
settings, the call to BeginstartConversation will throw an exception. As you can see, automation
modality settings can apply to multiple modalities.

In Chapter 4, you learn how to use the ApplicationData, ApplicationId, and ContextualLink

enum values to start contextual conversations using Lync Automation.

Instant Messaging
For an instant messaging conversation, you can set the text for the first instant message and specify
whether it should be sent immediately to the participants after starting the conversation.

var contextData = new Dictionary<AutomationModalitySettings, object>();

contextData.Add (
AutomationModalitySettings.FirstInstantMessage,
instantMessageText.Text) ;

contextData.Add (

AutomationModalitySettings.SendFirstInstantMessageImmediately,
true) ;
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As shown in Figure 3-2, the text is added to the instant message and sent immediately to all the
participants.

Use Automation to Start an Instant Message with the Selected Contact
Hi Adam, are you available to discuss the General Industries Account?
Start IM
Active Conversations
[ActsD0giQuHp4walR7 S/6Av4+9D74Q== |
Dock
'L’L' Adam Barr E@
i Adam Barr - Available
General Manager of Professional Services
M Call ~ Video ~* Share~ & )
Gearge Durzi 118 PM
Hi Adarm, are you available to discuss the General Industries
Account?
| A =/
FIGURE 3-2

Desktop Sharing
To invite participants to a desktop sharing session, add the Sharedpesktop enum to the application
modality settings property bag:

var contextData = new Dictionary<AutomationModalitySettings, object>();
contextData.Add (AutomationModalitySettings.SharedDesktop, true);

As shown in Figure 3-3, a desktop sharing conversation is started among the participants in the
conversation.
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¢ Currently sharing | Give Control ~ % Stop Sharing || X
~# Adam Barr (F=x| g [Ex]
i Adam Barr - Available
I General Manager of Professional Services Screen Sharing - X Stop Sharing
M Call ~ Video ~ Share - B- 0>
Participants are seeing:
= -
== -
L
Hide Stage
AQ© =
FIGURE 3-3

File Transfer

To transfer a file to the participants in the conversation, add the FilePathToTransfer and
FileIsShared enumerations to the automation modality settings property bag:

contextData.Add (

fileTransferPath.Text) ;

contextData.Add (

true) ;

You can use a file transfer dialog to capture the path of

var contextData = new Dictionary<AutomationModalitySettings, object>();
AutomationModalitySettings.FilePathToTransfer,
. , , . & Adam B =

AutomationModalitySettings.FileIsShared, Sl B
| Adam Barr - Available
‘! General Manager of Professional Services
M Call ~ video - Share~ &~
Gearge Durzi sends: Ti23 PM

the file to share. As shown in Figure 3-4, a file transfer
request for the specified file is sent to the participants in |

the conversation.

Audio and Video

You don’t need to set any specific Automation

ModalitySettings to start a simple audio or video
conversation. You can simply pass null to the | AQ
contextData parameter of the BeginStartConversation

function.

=]
FileTransferSample.txt (1 KB)

Waiting for Adam Barr to accept

Cancel (AIE+Q)

FIGURE 3-4
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Starting a Conversation

To start a conversation of a given modality with the specified automation modality settings, call the
BeginStartConversation method of the automation object, specifying the modality, participants,
automation modality settings, a callback to execute when the conversation is started, and if

necessary, an object representing the state of the asynchronous operation:

J

Available for
download on
Wrox.com

(!String.IsNullOrEmpty (imText.Text))

// Specify some simple context to add to the conversation
var contextData =
new Dictionary<AutomationModalitySettings, object>();

// Specify the text of the first instant message

contextData.Add (
AutomationModalitySettings.FirstInstantMessage,
imText.Text) ;

// Specify that the message should be sent immediately.

contextData.Add (
AutomationModalitySettings.SendFirstInstantMessageImmediately,
true) ;

_automation.BeginStartConversation (
AutomationModalities.InstantMessage,
myContactList.SelectedContactUris,
contextData,
StartConversationCallback,
_automation) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

Pass _automation as the state of the asynchronous function call. When handling the conversation

callback, you will use this to get a handle to the conversationwindow instance created as a result.

You can also combine modalities; for example, to send an instant message to a contact inviting him
or her to a desktop sharing session. In this case, separate the automation modalities passed in to the

BeginStartConversation method with a | character:

var contextData = new Dictionary<AutomationModalitySettings, object>();

contextData.Add (

AutomationModalitySettings.FirstInstantMessage,
imText.Text) ;

contextData.Add (

AutomationModalitySettings.SendFirstInstantMessageImmediately,
true) ;

contextData.Add (

AutomationModalitySettings.SharedDesktop,
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true) ;

_automation.BeginStartConversation (
AutomationModalities.InstantMessage
| AutomationModalities.ApplicationSharing,
myContactList.SelectedContactUris,
contextData,
StartConversationCallback,
_automation) ;

Handling the Conversation Callback

In the conversation callback, first check whether the asynchronous operation was completed
successfully. Cast the Asyncstate property of the TAsyncResult into an Automation object and
call its EndsStartConversation function.

void StartConversationCallback (IAsyncResult ar)
{
if (ar.IsCompleted)
{
var conversationWindow =
((Automation)ar.AsyncState) .EndStartConversation(ar) ;

var conversation = conversationWindow.Conversation;

Calling EndstartConversation returns a Conversationwindow object for the conversation that
was just created. Later in this section, you learn how to use this to dock the conversation window
into the WPF application. You can also get a handle to the conversation object for the new
conversation via the conversation property of the Conversationwindow object.

Getting Started with the ConversationManager

After creating a conversation, you use an instance of the Microsoft.Lync.Model
.ConversationManager class to interact with the conversation. For example, you can wire up
events for the conversation or add and remove participants. This section covers how to manage
a new conversation throughout its lifecycle by handling changes in the conversation’s state and
monitoring properties of the conversation.

To access the functionality available in the conversationManager, define a module-level instance
of the class in your application.

, private Microsoft.Lync.Model.ConversationManager _conversationManager;

333::.?3;'5'35 Code snippet LyncEventsLogger\Window1.xaml.cs
Wrox.com
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After your application has initialized the instance of LyncClient, use its read-only
ConversationManager property to get a reference to an instance of ConversationManager
for the running instance of the Lync client.

‘) _conversationManager = _lyncClient.ConversationManager;
953:'.'173;%?5 Code snippet LyncEventsLogger\Window1.xaml.cs
Wrox.com

With the conversationManager initialized, your application can now manage conversations in the
running instance of the Lync client.

ConversationManager Events

Use the conversationadded and ConversationRemoved events to track when conversations

are added or removed from the conversations collection of the ConversationManager object.
These events are raised regardless of how the conversations were created or closed; for example,
programmatically by the application, or by the user in the Lync client. Wire up the event handlers
for the conversationaAdded and ConversationRemoved events:

‘) _conversationManager.ConversationAdded +=
new EventHandler<ConversationManagerEventArgs>
Available for : : .
davlunload on (Conversations_ConversationAdded) ;
rox.com

_conversationManager.ConversationRemoved +=
new EventHandler<ConversationManagerEventArgs>
(Conversations_ConversationRemoved) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

The instance of ConversationManagerEventArgs in the event handler for the conversationadded
and CconversationRemoved events provides access to the Conversation object responsible for
raising the event. You can use e.Conversation to access properties of the conversation such as its
modalities, and also to wire up various conversation events:

‘) void Conversations_ConversationAdded (

object sender, ConversationManagerEventArgs e)
Available for {
download on

Wrox.com LogEvent ("Conversation added",
String.Format ("Current conversations: {0}",
_conversationManager.Conversations.Count)) ;

e.Conversation.ParticipantAdded +=
new EventHandler<ParticipantCollectionChangedEventArgs>

(Conversation_ParticipantAdded) ;

e.Conversation.ParticipantRemoved +=
new EventHandler<ParticipantCollectionChangedEventArgs>
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(Conversation_ParticipantRemoved) ;

void Conversations_ConversationRemoved (

object sender, ConversationManagerEventArgs e)

LogEvent ("Conversation removed",
String.Format ("Current conversations: {0}",
_conversationManager.Conversations.Count)) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

Wire up an event handler for the ParticipantAdded and ParticipantRemoved events of the
conversation to track when people join and leave the conversation. You will learn about other events
that the conversation class exposes later in this section.

Figure 3-5 illustrates how the Companion WPF 7:15:52 PM Conversation removed Current conversations: 0

7:14:30 PM  Conversation participant added sip:adamb@fabrikam.com
application tracks conversations as they are 7:14:39 PM_Conversation added Current conversations: 1
started and closed. FIGURE 3-5

Conversation Properties

After a conversation is created, you have access to its various properties. These properties enable
s Y prop prop

you to work with things such as the participants in the conversation, its modalities, and the

conversation’s state.

>

Modalities: A Lync conversation can have multiple modalities such as instant message or
audio. The Modalities property is of type Dictionary<ModalityTypes, Modality>;
the dictionary key gives you access to the instance of the Modality if it is present in

the conversation. You can get access to the underlying Modality object for a particular
conversation modality as follows:

var instantMessageModality =
conversation.Modalities[ModalityTypes.InstantMessage]

In Chapter 5, you will learn how to interact with the modalities in a conversation; for
example to programmatically add the instant messaging modality to a conversation to
send an instant message.

Participants: The Participants collection is a List<Participant> representing everybody
in the conversation.

Properties: The pProperties property is a Dictionary<ConversationProperty, Object>
that contains other attributes of the conversation not available as first-level properties.
Table 3-3 shows the values of the ConversationProperty enum. You can access the
properties shown in Table 3-3 as follows:

var conversationId = conversation.Properties[ConversationProperty.Id]
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>  SelfParticipant: The selfParticipant property of the Conversation class is a shortcut to
the participant in the conversation who is the user currently signed in to Lync.
>  State: The state of the conversation is represented by the conversationState enum; the
valid states of a conversation are
> Inactive
» Active
> Parked
> Terminated
TABLE 3-3: ConversationProperty Enum
NAME DESCRIPTION
Id The conversation identifier.
Subject The conversation subject.
Importance The conversation importance level.
TransferredBy If this conversation originated through a transfer, then the ID of
the conversation that originated transfer.
Replaced If this conversation is or has ever been in conference, the
conference focus URI it is connected to or will reconnect to.
ConferencingUri If this conversation is or has ever been in conference, the
conference focus URI it is connected to or will reconnect to.
RepresentedBy If this conversation is affected by boss or admin retargeting,
this provides the representation details.
ConferenceInviter If this conference conversation is affected by boss or admin
RepresentationInfo retargeting, this provides the representation details.
FollowUp The conversation follow-up flag.
ConferenceAccepting If this conference conversation is answered by another party,
Participant this provides the party’s contact object.
AcceptanceState The acceptance state (from the local point of view) of this
conversation.
IsUsbConversation Indicates whether the conversation is a USB conversation.
AutoTerminateOnIdle Indicates whether the conversation will implicitly terminate
when the last modality session becomes inactive.
continues
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TABLE 3-3 (continued)

NAME DESCRIPTION

ConferenceEscalation Indicates the progression of escalation to conference.

Progress

ConferenceEscalationResult Indicates the result code of escalation to conference.
ConferencingInvitedModes Mask with bits set corresponding to invited types.

Inviter Contact for the party that sent the invite to the conversation.

ConferencingLocked Flag corresponding to whether the conference is currently

locked.

ConferencingFirst If the IM message was sent with a conference invite, the simple

InstantMessage text of the value of it (string).
ConferenceAccess Conference access information detailing accessibilty
Information mechanisms for this conference. (ConferenceAccessinfo).

ConferencingAccessType
CallParkOrbit
ConferenceDisclaimer

ConferenceDisclaimer
Accepted

ConferenceTerminate
OnLeave

IsBeingRecorded

Indicates the current access type of the conference.
The orbit used to retrieve a parked call.
Disclaimer title and body.

Set when the user accepts the conference disclaimer.

Terminate conference when terminating the conversation.

The conversation is being recorded by at least one participant.

Lync SDK Documentation

Conversation Events

The conversation class exposes the following events that you can wire up event handlers for when
a conversation is created:

> ActionAvailabilityChanged

> ContextDataReceived

> ContextDataSent

> ConversationContextLinkClicked
>

InitialContextReceived
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InitialContextSent
ParticipantAdded

ParticipantRemoved

Y Y VY VY

PropertyChanged
> StateChanged

The contextDataReceived, ContextDataSend, ConversationContextLinkClicked,
TnitialContextReceived, and InitialContextSend event are used to work with contextual
application data in contextual conversations. You learn about contextual conversations and their
related events in Chapter 4.

This section focuses on the ParticipantAdded, ParticipantRemoved, PropertyChanged, and
StateChanged events that are raised when participants join or leave a conversation, or when a
property or the state of the conversation changes.

ParticipantAdded and ParticipantRemoved

The participantadded and ParticipantRemoved events are raised when participants join and
leave a conversation. These events are raised when a participant either is programmatically added to
the conversation or joins by accepting a conversation invitation in the Lync client:

‘) void Conversation_ParticipantAdded (object sender,

ParticipantCollectionChangedEventArgs e)

Available for {
download on

Wrox.com if (e.Participant.Contact.Uri !=
(sender as Conversation) .SelfParticipant.Contact.Uri)

LogEvent ("Conversation participant added",
e.Participant.Contact.Uri);

void Conversation_ParticipantRemoved (object sender,
ParticipantCollectionChangedEventArgs e)

if (e.Participant.Contact.Uri !=
(sender as Conversation) .SelfParticipant.Contact.Uri)

LogEvent ("Conversation participant removed",
e.Participant.Contact.Uri);

Code snippet LyncEventsLogger\Window1.xaml.cs

The ParticipantCollectionChangedEventArgs object in the event handler exposes the contact
object for the Participant that was added or removed from the conversation. In this example, the
application checks first whether the participant responsible for raising the event is not the user who
is signed in to the running instance of the Lync client.
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Figure 3-6 ShOWS hOW the Companion WPF 7:17:00 PM Conversation participant removed sip:seanc@fabrikam.com
K . . 7:16:55 PM  Conversation participant added sip:seanc@fabrikam.com
7:14:39 PM  Conversation participant added sip:adamb@fabrikam.com
?Ppllcatlon tracks part1c1pants as they 7:14:39 PM_ Conversation added Currentc:%ersalionsﬂ
join and leave a conversation.
FIGURE 3-6

PropertyChanged

You can use the PropertyChanged event to track chan €S Of any Of the items in the Properties
g
property Of the conversation:

e.Conversation.PropertyChanged +=
new EventHandler<ConversationPropertyChangedEventArgs>
(Conversation_PropertyChanged) ;

void Conversation_PropertyChanged (
object sender, ConversationPropertyChangedEventArgs e)

if (e.Property == ConversationProperty.Subject)
{
// do something

The conversationPropertyChangedEventArgs object in the event handler exposes the property
responsible for raising the event. You can check for the property that changed and perform custom
logic accordingly; for example, you can monitor the TsBeingRecorded property of an audio
conversation to be notified if any of the participants begins recording the conversation.

StateChanged
You can use the stateChanged event to track changes in the state of a conversation:

e.Conversation.StateChanged +=
new EventHandler<ConversationStateChangedEventArgs>
(Conversation_StateChanged) ;

void Conversation_StateChanged (object sender,
ConversationStateChangedEventArgs e)
{
LogEvent ("Conversation state changed",
String.Format ("{0} => {1}",
e.0ldState,
e.NewState)) ;

The conversationStateChangedEventArgs obﬁctintheeventhandkrexposesboththe01d5tate
and NewState of the conversation, as well as access to its Properties property.
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Tracking the state of the conversation is useful if you need to enable or disable functionality in your
application based on the state of the application. For example, if the conversation state changes from
Active to Terminated, you can disable user interface elements that allow the user to add a new
participant to the conversation.

Managing Participants

You can manually add and remove participants in a conversation using the AddParticipant
and RemoveParticipant methods of the conversation object. When a participant joins the
conversation, the Conversation.ParticipantAdded event is raised. Similarly, when a participant
leaves or is removed from a conversation, the Conversation.ParticipantRemoved event is raised.

conversation.AddParticipant (
_contactManager.GetContactByUri ("sip:seanc@fabrikam.com")) ;

You can also use the Add method of the Participants collection of the Conversation object to
add a participant object to the collection. However, using Conversation.AddParticipant

to add a new participant to a conversation is easier because it accepts a Contact object instead of a
participant object — instantiating a Contact object using ContactManager.GetContactByUri or
Group.TryGetContact is easier than instantiating a Participant object because the Participant
class doesn’t define a constructor.

To remove a participant from a conversation, you first must identify them in the Participants
collection in the conversation object:

conversation.RemoveParticipant (conversation.Participants.Where (
p => p.Contact.Uri == "sip:seanc@fabrikam.com")
.FirstOrDefault());

Docking the Lync Conversation Window in a WPF Application

Conversation window docking enables you to dock the Lync conversation window directly into your
WPF application. Using conversation window docking, you can integrate the Lync conversation
window into your application or build a custom communications client that supports tabbed
conversations.

This section will walk you through integrating conversation window docking into your application,
starting by adding the necessary references into your application in order to integrate Windows
Forms controls into a WPF application, performing the conversation window docking, and handling
events raised by the conversation window after it is docked.

1. Begin by adding the following assembly references to your application:
>  System.Windows.Forms
>  WindowsFormsIntegration

These assemblies provide access to the Windows Forms Panel object that the
conversation window is docked in, and to some necessary supporting objects such as
WindowInteropHelper.
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J

Available for
download on
Wrox.com

J

Available for
download on
Wrox.com

J

Available for
download on
Wrox.com

J

Available for
download on
Wrox.com

Add the following namespace declarations to the XAML in the window in the application
where you will dock the conversation window:

xmlsn:interop="clr-namespace:System.Windows.Forms.Integration;
assembly=WindowsFormsIntegration"

xmlsn: forms="clr-namespace:System.Windows.Forms;
assembly=System.Windows.Forms"

Code snippet LyncEventsLogger\Window1.xaml

Add a windowsFormsHost control to the XAML; this will contain the Windows Forms
panel to dock the conversation window in:

<interop:WindowsFormsHost x:Name="windowsFormsHost">
<forms:Panel x:Name="windowsFormsPanel"></forms:Panel>
</interop:WindowsFormsHost>

Code snippet LyncEventsLogger\Window1.xaml

Define the Focuswindow and ResizeWindow delegates that the application will use to handle
the NeedsAttention and NeedsSizeChanged events of the Conversationwindow object:

private delegate void FocusWindow () ;

private delegate void ResizeWindow(Size resizeTo) ;
private WindowInteropHelper _windowHelper;
private Int32 _handle;

Code snippet LyncEventsLogger\Window1.xaml.cs

Create an instance of WindowInteropHelper and an Int32 representing the handle of the
conversation window. In the application window’s Loaded event handler, prep the instance
of WindowInteropHelper:

void Windowl_Loaded (object sender, RoutedEventArgs e)
{

_windowHelper = new WindowInteropHelper (this);
_handle = _windowHelper.Handle.ToInt32();

Code snippet LyncEventsLogger\Window1.xaml.cs

Now you will implement the conversationwindow event handlers. In the callback for
the BeginStartConversation method, get a handle to the conversationwindow object
created for the new conversation and wire up event handlers for the NeedssizeChange
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and NeedsAttention events of the window as shown in the following snippet. If your
application will manage multiple conversation windows, you can also maintain a list

of active conversation windows in order to be able to dock a certain window in the
application. The companion WPF application also maintains an ObservableCollection
<string> of active conversation IDs to display in the application.

‘) void StartConversationCallback (IAsyncResult ar)
{

Available for ;
download on if
Wrox.com {

(ar.IsCompleted)

conversationWindow =
((Automation)ar.AsyncState) .EndStartConversation(ar) ;

Dispatcher.Invoke (new Action(() =>
{
_activeConversationWindows .Add (
conversationWindow.Conversation.Properties
[ConversationProperty.Id].ToString(),
conversationWindow) ;

_activeConversationIds.Add (
conversationWindow.Conversation.Properties
[ConversationProperty.Id].ToString());

_conversationWindow.NeedsSizeChange +=
new EventHandler<ConversationWindowNeedsSizeChangeEventArgs>
(ConversationWindow_NeedsSizeChange) ;

_conversationWindow.NeedsAttention +=
new EventHandler<ConversationWindowNeedsAttentionEventArgs>
(ConversationWindow NeedsAttention) ;

Code snippet LyncEventsLogger\Window]1.xaml.cs

7. You can now use the Dock and Undock methods of the Conversationwindow object to
dock and undock the conversation window in the WPF application. When calling the Dock
method, provide the handle of the windowsFormsHost control containing the Windows
Forms panel control to dock the conversation window in:

‘) void dockConversationWindow_Click (object sender, RoutedEventArgs e)
{
Gmﬁm";’; if (activeConversations.SelectedItem != null)
Wrox.com {
var conversationWindow = _activeConversationWindows
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[activeConversations.SelectedItem.ToString ()]
as ConversationWindow;

if (conversationWindow.Width != -1
&& conversationWindow.Height != -1
&& conversationWindow.Left != -1
&& conversationWindow.Top != -1)

if (!_isDocked)

{
dockConversationWindow.Content = "Undock";
if (_handle != 0)
{

conversationWindow.Dock (windowsFormsHost .Handle) ;

startIM.IsEnabled = false;
startLyncCall.IsEnabled = false;

}
else
{
dockConversationWindow.Content = "Dock";
conversationWindow.Undock () ;
}
_isDocked = !_isDocked;
}
else
{
dockConversationWindow.Content = "Dock";

conversationWindow.Undock () ;
_isDocked = false;

startIM.IsEnabled = true;
startLyncCall.IsEnabled = true;

Code snippet LyncEventsLogger\Window1.xaml.cs

Before docking the conversation window, check that the conversation window exists by
verifying that its Height, Wwidth, Left, and Top properties are not equal to —1.

As shown in Figure 3-7, the conversation window is docked into the WPF application. The
chrome for the conversation window is removed.
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Active Conversations
| ActsEBPiyvKarxICTBafv SRqyalbQw==

‘El Adam Barr - Available

1 General Manager of Professional Services
M Call ~ Video v Share~ $#- 0~
George Durzi Ti24 PM

Hi &darm, are you available to discuss the General Industries
Account?

FIGURE 3-7

WORKING WITH CONTACTS AND GROUPS

The Lync API provides functionality that your application can use to interact with the current
user’s groups and contacts in Lync. For example, you can subscribe to events that are raised when a
contact is added or removed from a group, when a contact’s presence changes, or when a property
of the contact changes.

Getting Started with the ContactManager

You can use an instance of the Microsoft.Lync.Model.ContactManager class in your application
to interact with the current user’s Lync groups and contacts. To access the functionality available in
the ContactManager, define a module-level instance of the class in your application:

, private Microsoft.Lync.Model.ContactManager _contactManager;

Available for

download on Code snippet LyncEventsLogger\Window1.xaml.cs
Wrox.com

After your application has initialized the instance of LyncClient, use its read-only ContactManager
property to get a reference to an instance of ContactManager for the running instance of the
Lync client:

, _contactManager = _lyncClient.ContactManager;

Available for

download on Code snippet LyncEventsLogger\Window]1.xaml.cs
Wrox.com
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With the contactManager initialized, you are ready to configure its events and interact with the
current user’s Lync groups and contacts.

ContactManager Events

To interact with the current user’s groups and the contacts contained with them, start by wiring up
event handlers for the ContactManager instance’s GroupAdded and GroupRemoved events:

‘) _contactManager .GroupAdded +=
new EventHandler<GroupCollectionChangedEventArgs>
Available for

downioad on (ContactManager_GroupAdded) ;
Wrox.com

_contactManager .GroupRemoved +=
new EventHandler<GroupCollectionChangedEventArgs>
(ContactManager_GroupRemoved) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

The Groupadded and GroupRemoved events are raised when a group is added or removed

from the ContactManager’s Groups collection, as shown in the following code. This happens when
a user creates or deletes a group directly in the Lync client, or it happened when the user signed in to
the Lync client and his existing groups and contacts

initiali 1 -8 1 7:07:15 PM  Group added Most Used Contacts
were initialized. Figure 3-8 illustrates these events TAT10 P Group added Most Used Cont:
occurring when the user signs into the Lync client 7:10:40 PM_Group added Other Contacts
when starting up the companion WPF application. FIGURE 3-8

\) void ContactManager_GroupAdded
(object sender, GroupCollectionChangedEventArgs e)

Available for {
download on

Wrox.com LogEvent ("Group added", e.Group.Name) ;
void ContactManager_GroupRemoved
(object sender, GroupCollectionChangedEventArgs e)
_contactSubscriptions.Remove (e.Group.Name) ;

LogEvent ("Group removed", e.Group.Name) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

You will learn later in this section about creating subscriptions for properties of contacts that are
members in groups. When a group is removed from the user’s collection of groups, you should also
remove any subscriptions that were created for the group.

Group Events

With the application initialized and the supporting objects created, you can now iterate through the
Groups collection of the ContactManager instance and wire up events for the groups in the collection.
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Iterate through the Groups collection, verifying that the group is not null, and wire up event
handlers for the contactadded and contactRemoved events of each group:

‘) foreach (var group in _contactManager.Groups)
{

Available for ;
download on if
Wrox.com {

(group != null && !String.IsNullOrEmpty (group.Name))

group.ContactAdded += new EventHandler<GroupMemberChangedEventArgs>
(Group_ContactAdded) ;
group.ContactRemoved +=
new EventHandler<GroupMemberChangedEventArgs>
(Group_ContactRemoved) ;

LogEvent ("Subscribe to events for ", group.Name) ;

SubscribeToGroup (group) ;

Code snippet LyncEventsLogger\Window]1.xaml.cs

Similar to the Groupadded and GroupRemoved events of the ContactManager class, the
ContactAdded and ContactRemoved events are raised when the user adds or removes contacts in
the Lync client, and also when the Lyncclient instance signs in and initializes the current user’s
existing groups.

Creating Contact Subscriptions

The Microsoft.Lync.Model.ContactSubscription class provides functionality to subscribe to
changes in the properties of a group of contacts; for example, changes in their availability, location,
or personal note.

To create a new contact subscription, call createSubscription on the ContactManager object

in your application. You then must define the attributes of the contact that the application

will subscribe to changes in; this is defined by the contactInformationType enum. Create a
List<ContactInformationType> and add to it the values of ContactInformationType to track.
Finally, call the subscribe method of the contactSubscription object to create the subscription:

‘) var subscription = _contactManager.CreateSubscription() ;
Gm‘j:;ﬁ':l: // Choose the types of presence changes to listen for
Wrox.com  var contactInformationTypes =

new List<ContactInformationType> ()
{
ContactInformationType.Availability,
ContactInformationType.Activity

Y

subscription.Subscribe (
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ContactSubscriptionRefreshRate.Low,
contactInformationTypes) ;

_contactSubscriptions.Add(group.Name, subscription);

Code snippet LyncEventsLogger\Window1.xaml.cs

ContactinformationType Enum

The contactInformationType enum represents the many attributes of a contact object that
your application can subscribe to. Table 3-4 shows some of the most commonly used values of the

ContactInformationType enum.

TABLE 3-4: ContactinformationType Enum

NAME
Availability
ActivityId
LocationName

Activity

DisplayName
PrimaryEmailAddress
HomePageUrl

Photo

DefaultNote
PersonalNote
OutOfficeNote

ContactType

Lync SDK Documentation

DESCRIPTION

Contact availability. Value type is AvailabilityTypeenum.
A token describing current contact activity.

The name of a contact’s location.

A contact’s current activity (for example, on the phone, in a
meeting, or available).

Display name of a contact.

The primary e-mail address.

The contact’s homepage URL.

A contact’s photo.

The default note, shown if no other note is set.
A personal note.

An out-of-office note.

Contact’s type. Value type is ContactPresentityTypeenum.

ContactSubscriptionRefreshRate Enum

The contactSubscription.Subscribe method accepts a subscription refresh rate defined

by the contactSubscriptionRefreshRate enum to specify how often the subscription should be

refreshed. Table 3-5 shows the values for the contactSubscriptionRefreshRate enum.
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TABLE 3-5: ContactSubscriptionRefreshRate Enum

NAME DESCRIPTION
Low The caller needs infrequent refreshing of contact data.
High The caller needs frequent refreshing of contact data.

Lync SDK Documentation

Set the contact subscription refresh rate based on the individual requirements
of your application, keeping in mind that overhead is involved in maintaining
a large number of contact subscriptions, especially when the application is
subscribed to a large number of ContactInformationType values for the
contacts in the subscription.

Contact Events

The contact subscription alone doesn’t provide a mechanism for your application to handle the
events that are raised when one of the contactInformationType values for a particular contact
in the subscription changes. To track changes in the properties of contacts in a group, wire up the
ContactInformationChanged event for each contact in the group:

‘) foreach (var contact in group)
{

Ruailable for contact.ContactInformationChanged +=

Wrox.com new EventHandler<ContactInformationChangedEventArgs>

(Contact_ContactInformationChanged) ;

Code snippet LyncEventsLogger\Window1.xaml.cs

You can use the instance of ContactInformationChangedEventargs in the handler for the
ContactInformationChanged event to discover which ContactInformationType values caused
the event to be raised, as shown in the following snippet. This is useful if you are subscribing to
multiple ContactInformationType values and need to handle each slightly differently.

‘) void Contact_ContactInformationChanged

(object sender, ContactInformationChangedEventArgs e)

Available for {
download on

Wrox.com if (_lyncClient != null)
{
if (e.ChangedContactInformation.Contains
(ContactInformationType.Activity))
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LogEvent (String.Format (
"Updated presence for {0}",
(sender as Contact) .GetContactInformation
(ContactInformationType.DisplayName) .ToString()),
(sender as Contact) .GetContactInformation
(ContactInformationType.Activity) .ToString());

Code snippet LyncEventsLogger\Window1.xaml.cs

Query the changedcontactInformation list to check whether it contains a specific
ContactInformationType. The event sender is a Contact object; use the Contact
.GetContactInformation method to get the value of a specific ContactInformationType for the
contact that caused the event to be raised; for example, his
display name. Figure 3-9 illustrates how the companion
WPF application displays changes in contacts’ presence. FIGURE 3-9

[7:13:32 PM__Updated presence for Adam Barr Busy |

You can also use the GetContact method of ContactManager to get a Microsoft.Lync.Model
.Contact object for a contact given a SIP URI:

var contact = _contactManager.GetContactByURI ("sip:adamb@fabrikam.com") ;

If you provide an invalid contact SIP URI to the GetContactByURI method, the return value will be
null. Always check to verify that the returned contact object is not null before proceeding.

Adding and Removing Groups

The contactManager provides functionality for maintaining the groups in the current user’s Lync
groups list, allowing your application to programmatically add and remove contacts from the user’s
contact list. You can also use the Lync API to add or remove existing contacts from a group, or add
new contacts to the user’s contact list and assign them to a group.

You can use the contactManager to add and remove groups from the current user’s groups in Lync.
When a group is added or removed, the operation raises the Groupadded or GroupRemoved events of
the ContactManager object.

Adding a Group

Use the BeginaddGroup and EndaddGroup methods of ContactManager to add a new distribution
group or custom group to the current user’s Lync groups. The following code creates a new custom
group called My Group in the current user’s Lync groups:

_contactManager .BeginAddGroup (
"My Group",
result =>

{
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_contactManager.EndAddGroup (result) ;

SubscribeToGroup (contactManager.Groups.Where

(g => g.Name == "My Group") .FirstOrDefault());
}
null) ;

You can create a contact subscription for the group as soon as it is created. The group is obviously
empty at first, but the necessary event handlers are in place to subscribe to changes in contact
properties as contacts are added to the group.

Email distribution lists defined in your organization’s Active Directory can also be added as groups
in Lync. For example, if your organization has a distribution group called Employees that contains

all the employees in the company, adding it as a group in Lync instead of adding the individual
employees as contacts is very convenient.

Removing a Group

To remove a group from the user’s list of groups in Lync, use the BeginRemoveGroup and
EndRemoveGroupInethodsOftheContactManager(ﬂas&'rheBeginRemoveGroup(Hﬂyacceptsa

Group object representing the group to remove; you have to query the Groups collection exposed by
the contactManager to find the group by name:

_contactManager . BeginRemoveGroup (

_contactManager.Groups.Where(g => g.Name == "My Group")
.FirstOrDefault (),

result =>

{
_contactManager . EndRemoveGroup (result) ;

I

null) ;

If the group being removed is not empty, the contacts in the group are automatically moved into the
Other Contacts group.

Adding and Removing Contacts

Contacts must be added or removed from the group in which they are contained. When a contact is
added or removed from a group, the group’s Contactadded or ContactRemoved events are raised.

Adding Contacts

To add a contact to a group, call the add method on the Group object and provide the contact

object to add. Use the ContactManager object’s GetContactByURT method to get a Contact object
given a SIP URI:

group.BeginAddContact (

_contactManager .GetContactByURI ("sip:adamb@fabrikam.com"),
result =>
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_group.EndAddContact () ;
Iy
null);

Removing Contacts

To remove a contact from a group, call the Remove method on the Group object and provide the
Contact object to remove:

group.BeginRemoveContact (

_contactManager .GetContactByURI ("sip:adamb@fabrikam.com"),
result =>

{

_group.EndRemoveContact () ;
Iy
null);

When you remove a contact from a group, it is moved to the Other Contacts group, but not deleted
from the user’s Lync contact list. To permanently remove a contact from the user’s Lync contact list,
usetheContaCtManager‘ObﬁcfsBeginRemoveContactFromAllGroupsInethod.

_contactManager .BeginRemoveContactFromAllGroups (

_contactManager .GetContactByURI ("sip:adamb@fabrikam.com"),
result =>

{

_contactManager . EndRemoveContactFromAllGroups (result) ;
T,
null);

Using TryGetContact

The contactCollection property of a Group exposes a TryGetContact method that you can use
to query the collection of contacts in a group for a particular contact. The TryGetContact method
returns a Boolean value indicating whether or not the contact exists in the groups; if it does,

the resulting contact object is populated into the method’s outcontact parameter:

Group group = _contactManager.Groups.Where
(g => g.Name == "My Group") .FirstOrDefault();

Contact contact = null;

if (group.TryGetContact ("sip:adamb@fabrikam.com", out contact))
{
group.BeginRemoveContact (
contact,
result =>
{
group.EndRemoveContact (result) ;
Iy
null);
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INTERACTING WITH THE SELF CONTACT

An instance of the Microsoft.Lync.Model.Self class represents the user signed into the running
instance of the Lync client. You can use the self class to set the current user’s presence, publish his
personal note, or set other presence information such as his location.

To get started, define a module level se1f object in your application:

, private Microsoft.Lync.Model.Self _self;

Available for

download on Code snippet LyncEventsLogger\Window1.xaml.cs
Wrox.com

After your application has initialized the instance of LyncClient, use its read-only self property to
get a reference to an instance of self for the current user:

‘) _self = _lyncClient.Self;

Available for

download on Code snippet LyncEventsLogger\Window1.xaml.cs
Wrox.com

Using the self class, you can publish presence items for the user currently signed in to the running
instance of the Lync client. For example, you can set their presence or personal note. You can also
wire up events to handle when any of these presence items change. For example, you can update the
user’s location in your application when it changes in the Lync client.

Publishing Self Presence Items

As shown in Figure 3-10, you can update the current
user’s presence directly from the application by

2| Microsoft Lync 2010 Managed API
Using the Lync Managed AFI to Monitor and Log Lync Events

selecting the appropriate presence in the drop-down Set My Lync Status: (Busy ~| [Update |
list and clicking the Update button to publish the Lync EveritLog
5 [7:25:14 PM My presence changed Busy
user’s presence.
FIGURE 3-10

You can programmatically change the user’s
availability, status, and other properties defined by

the PublishableContactInformationType enum. To publish a set of presence items for the user,
your application should:

»  Create a list of presence items to publish

»  Publish the list of presence items

Setting Publishable Contact Information

The publishableContactInformationType enum defines the publishable attributes of a contact;
these include:

> Availability

> ActivityId

www.it-ebooks.info


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

74 | CHAPTER3 BUILDING COMMUNICATIONS CLIENTS WITH THE MICROSOFT LYNC 2010 MANAGED AP!I

CustomStatusId
Location

PersonalNote

Y VYV VY

DisplayPhoto

> PhotoUrl

To publish contact information for the self contact, create a List<KeyValuePair<Publishable

ContactInformationType, object>> to store a list of key value pairs of the attributes of
the contact to publish:

‘) var contactInformation =

new List<KeyValuePair<PublishableContactInformationType, object>>();
Available for
download on
Wrox.com

Code snippet LyncEventsLogger\Window1.xaml.cs

Add each contact information item to the list of attributes to publish. In the companion WPF
application, the drop-down list defines the numerical value for each presence state; for example,
3500 represents Available. Add PublishableContactInformationType.Availability to the list,
and set its value to the presence selected in the drop-down list:

‘) contactInformation.Add(

new KeyValuePair<PublishableContactInformationType, object>(
mjm;ﬁ'g; PublishableContactInformationType.Availability,
Wrox.com Convert.ToInt32((status.SelectedValue as ComboBoxItem) .Tag)));

Code snippet LyncEventsLogger\Window1.xaml.cs

Publishing the Presence Items

Call BeginPublishContactInformation to publish the items defined in the list:

‘) _self.BeginPublishContactInformation (

contactInformation,
353,‘;'.?35'35 result => _self.EndPublishContactInformation (result),
Wrox.com "Updating my status");

Code snippet LyncEventsLogger\Window1.xaml.cs

As shown in Figure 3-11, the user’s updated presence is immediately reflected in the Lync client.

.| Microsoft Lync 2010 Managed API | Li| Microsoft Lync
Using the Lync Managed API to Monitor and Log Lyne Events | ¥what's haopening todzy?
Set My Lync Status: [Busy ~| [ Update | . George Durzi
Lync Event Log H syl
7:25:14 PM My presence changed Busy —
7:14:39 PM__ Conversation participant added sip:adamb@fabrikam.com - ™

FIGURE 3-11
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Subscribing to Self Presence Events

The self class exposes the contact object for the current user; you can use that to wire up an event
handler for the ContactInformationChanged event of the contact:

‘) _self.Contact.ContactInformationChanged += new
EventHandler<ContactInformationChangedEventArgs>

ﬂmﬂ;ﬂ (Self_ContactInformationChanged) ;

Wrox.com

Code snippet LyncEventsLogger\Window1.xaml.cs

The contactInformationChanged is raised when an application using the Lync API updates a
contact information item, or when the user himself updates his presence, personal note, or location
in the Lync client.

TheChangedContaCtInformation[HoperqfOftheinﬁanceOfContactInformationChanged
EventArgs in the ContactInformationChanged event handler contains a collection of contact
information items that have changed. You can query the collection for a particular

contact information item and perform custom logic for that item:

, void Self_ContactInformationChanged

(object sender, ContactInformationChangedEventArgs e)

Available for {
download on

Wrox.com // This event can be triggered by the application itself
// and also by Lync
// Always use Dispatcher.Invoke to execute on the UI thread
//

if (_lyncClient != null)
{
this.Dispatcher. Invoke (
DispatcherPriority.Input,
new Action(() =>

{

var contact = sender as Contact;

if (e.ChangedContactInformation.Contains
(ContactInformationType.PersonalNote))
{
LogEvent ("My personal note changed",
contact.GetContactInformation
(ContactInformationType.PersonalNote) == null? "n/a"
contact.GetContactInformation
(ContactInformationType.PersonalNote) .ToString()) ;
}

if (e.ChangedContactInformation.Contains
(ContactInformationType.Activity))
{

LogEvent ("My presence changed",
contact.GetContactInformation
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(ContactInformationType.Activity) .ToString());

UpdateMyAvailability () ;

Code snippet LyncEventsLogger\Window1.xaml.cs

As shown in Figure 3-12, changes in the current user’s presence or personal note are captured and
logged in the companion WPF application.

5| Microsoft Lync 2010 Managed API L[ Microsoft Lync
Using the Lync Managed AFI to Monitor and Log Lync Events lTeSt'”g thelycael
Set My Lync Status: |Busy ~| [ Update | IH Sue;:r?e Durzi
Lync Event Log '
7:27:31 PM__ My personal note changed Testing the Lync API 1=

FIGURE 3-12

SUMMARY

Using the Lync API, you can interact with the running instance of the Lync client to manage groups
and contacts, conversations, and their participants. The Automation capabilities of the Lync API
are used to easily start conversations of different modalities and to integrate the Lync conversation
window into your application by docking the conversation window into a Windows Forms Panel
control.

In the next chapter, you will learn about more advanced features of the Lync API that are used to
add context to conversations. Context in conversations enables all the participants in a conversation
to immediately know what the conversation is about. You will learn how to start contextual
conversations that provide contextual links, launch applications, and use the Lync extensibility
window to host a Silverlight application directly in the Lync conversation window.
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to Conversations

WHAT'’S IN THIS CHAPTER?

>
>
>
>
>

Adding Context to the Lync Controls

Starting Contextual Conversations using Automation
Registering Contextual Application Components
Launching Applications using Launch Link Context

Embedding Silverlight Applications in Conversations using Lync
Extensibility Window Context

The context of a conversation is typically established at the beginning of a call or instant
message; for example, “Do you have time to talk about the General Industries account?”
The back and forth involved in establishing context can be wasteful as everybody in the
conversation slowly gets on the same page, with the conversation sometimes going like this:

“Hi Sean, do you have time to talk about the General Industries account?”

“Give me a minute; let me open the CRM application. “OK, here we go . . .
What about the General Industries account?”

“I have a question about the 2010 sales figures.”

“OK, hang on; let me pull those up . . . What about the sales figures?”
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Using the Lync SDK, you can build functionality into your communications-enabled applications to
streamline this process and enable the participants in the conversation to immediately know what
the call or instant message they are receiving is about.

A great example of this capability is the Reply by IM feature in Outlook, which allows you to

reply to any email in your mailbox with an instant message. The email subject appears in the toast
window that the recipient sees; the subject also appears as the title of the Lync conversation window
itself. The Lync SDK provides several mechanisms to inject this context directly into the Lync
conversation. The simplest of these is Simple Link context, which allows you to embed a link

into a conversation that is initiated from the Lync controls or programmatically by the Lync API.
You saw in Chapter 2 how to start contextual conversations that include Simple Link context from
the Lync controls using the ConversationContextualInfo class.

Launch Link context allows you to launch applications from within a Lync conversation, and also
send contextual application data back and forth between communications-enabled applications.
For example, when working with a customer relationship management (CRM) application, you can
start a conversation with the account manager for a particular client directly from the application.
When he receives the conversation invitation, not only does he know what you are calling about,
but he can open the CRM application directly from the Lync conversation and automatically load
the account. Using Launch Link context, you can launch any application and provide the necessary
launch parameters to it. The catch is that the application in question must be able to process the
parameters provided to it, either by the ability to accept and process command line arguments, or
through a plug-in mechanism where you can use the Lync API to allow the application to process
contextual data in incoming conversations.

Lync Extensibility Window context allows you to host Silverlight applications in the Lync
conversation window. For example, when a customer call is routed to an agent in a call center, a
Silverlight application displaying information about the customer is available to the agent directly
in the Lync conversation window. The agent can easily access the necessary customer information
such as the reason for the call or the customer’s order history without needing to open a separate
application.

The conversationContextualInfo class is central to the ability to start contextual conversations.
A subset of the Lync controls exposes a ConversationContextualInfo property that you

can set in order to start contextual conversations from the controls. Also, when starting a
conversation using Automation or manually via the Lync API, you can provide an instance of
ConversationContextualInfo to add context to the conversation.

The companion solution for this chapter includes a Fabrikam CRM Windows Presentation
Foundation (WPF) application (shown in Figure 4-1) that includes built-in communications features.
Users can browse accounts, account team contacts, and start contextual conversations with account
team members. The application uses Lync Extensibility Window context to display a mini version
of the Fabrikam CRM application to conversation recipients. The conversation recipients can also
use Launch Link context to launch the full Fabrikam CRM application from the Lync conversation
window if they choose to. In this chapter, you learn how to integrate contextual conversation
functionality similar to the Fabrikam CRM application into your own application using Launch
Link and Lync Extensibility Window context.
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K] Fabrikam CRM
Accounts
Select an Account

Active Systems

Affordable Sports Equipment
Brightwork Company
Capable Sales and Service

Central Discount Store

Account Details
Customer Since: 2004

Street Address: 1 N. Franklin St
City: Chicago

State/Zip: IL 60606

Primary Contact: Frank Lee &, ~

Account Manager
Sean Chai
Available Free for the next 8 hours

Account Sales by Category
Choose a Year

2009

2008

Rollerblades,

Skateboards

b
I

B

Director of Affiliate Marketing and...

Kl

Designated Distributors =] @ - = - ~ Bicycles B # Units
Distant [nn Scooters
Eastside Parts Shop 0 50000 100000
First Department Stores y
., Sales Support Team Application Context Events
General Industries
Instruments and Parts Company | -E'\- Fiani: Mllec= Oriling
Metra ey ooy | j ‘ Adam Barr - Offline 6 days

Nuts and Bolts Mfg.

Qut-of-the-Way Hotels Ellen Adams - Offline

L

Paint Supply |

ek

‘ Chris . Johnsen - Offline
Quick Delivery Service

Requisite Part Supply John Evans - Offline
Rewarding Activities Company

Roadway Supplies

Separate Parts Corporation

FIGURE 4-1

LAUNCHING APPLICATIONS FROM LYNC CONVERSATIONS

In this section, you learn to start a contextual conversation that includes Launch Link context
from the Lync controls and using Automation. You also learn about the different ways to register
contextual conversation components so that they are trusted by the Lync Server infrastructure.

Registering a Contextual Application Package
for Launch Link Context

To start an application that includes Launch Link context from a Lync conversation, you must provide
some details about the application such as the path to its executable and any parameters that that it will
start with. You then must compile this information into a contextual application package and register it
with the Lync Server infrastructure. A contextual application package has some other properties such as
a GUID representing a unique ID for the contextual application, as well as the application name.

Later in this chapter, you learn about combining Launch Link context and Lync Extensibility
Window context into a single contextual application package.

Deploying a Contextual Application Package for Lync Launch Link Context to the
Registry using Install Registration

Deploying a contextual application package to the user’s registry hive is referred to as Install
Registration. When deploying a contextual application package to the registry, the package must be
installed in the registry of every user who will use the application. You have several ways to deploy
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contextual application packages into the registry; for example, during the setup process of the
application, manually using code, by an administrator, or with an Active Directory Group Policy.

To use Install Registration to deploy a contextual application package in the registry, create a
Windows registry file to deploy the registry entries:

) Windows Registry Editor Version 5.00

d““,':lil"‘l’:;f":; [HKEY_CURRENT_USER\Software\Microsoft\Communicator\ContextPackages]

Wrox.com  [HKEY_CURRENT_USER\Software\Microsoft\Communicator\ContextPackages\

{6B7BACE8-3968-4A1E-9BB5-FABD666E36FB} ]
"Name"="Fabrikam CRM"
"Path"="C:\\Program Files\\FabrikamCRM\\Fabrikam.CRM.WPF.exe"
"Parameters"="%AppData%"
"InstallLink"="https://register. fabrikam.com/Default.aspx
?ApplicationId={6B7BACE8-3968-4A1E-9BB5-FA4BD666E36FB}"

Code snippet Fabrikam.CRM.WPF\PackageRegistration_Launch.reg

The syntax used in the PackageRegistration_Launch.reg file isn’t specific to Lync; you use

the Windows Registry Editor to deploy entries to the Windows registry. The first line of the file
specifies the version of the Windows Registry Editor version; for example, Windows Registry Editor
Version 5.00. The next two lines refer to the location in the registry to which contextual application
packages are deployed.

As shown in Figure 4-2, the contextual conversation components are written to the registry at
HKEY_CURRENT_USER\Software\Microsoft\Communicator\ContextPackages. A Sub-key is
created in this location for every installed contextual application package; the GUID representing
the unique ID for the application is used as the registry sub-key.

24 Registry Editor =IEEs
File Edit \iew Favorites Help
15 Computes * || Name Type  Data
HKEY_CLASSES ROOT
3 HKEY_CURRENT_USER 2D [(Default) REG_SZ (value not set)
> |\ AppEvents ‘2b)installLink REG_SZ i icati { E8-3968-44 1E-9BBS5-F ABDG6HE36FB)
Console b IName REG_SZ Fabrikam CRM
Control Panel 2bparameters REG_SZ  %AppData
Environment = ab/path REG_SZ C:AProgram Files\FabrikamCRM\Fabrikam.CRM.WPF.exe
Identities
Keyboard Layout
Network
Printers
Remote
4.1, Software =
AppDataLow
> Classes
[ Providers
4 Microsoft
b Active Setup
3 ActiveMovie
AD7Metrics
ADs
b Advanced INF Setup
b ASF Stream Descriptor File
Assistance
Command Processor
4 Communicator
> AddinPreference
ConfAddin
a ContextPackages
. (6B7BACES-3968-4A1E-9BB5-F4BD666E36FB}
georged@fabrikam.com
-3 CTF
3 Direct3D e
Computer HKEY_CURRENT _L i i \Co E8-3068-1A1E-0BB5-FABDGGGEIGFE)
FIGURE 4-2
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When creating a contextual application package for Launch Link context using Install Registration,

you must define the settings shown in Table 4-1 in the package.

TABLE 4-1: Contextual Application Package Settings for Launch Link Context

SETTING DESCRIPTION
Name The name of the contextual application package.
Path The location where the application is installed

— the path to its executable.

Parameters Parameters to pass to the application when
launching it from a Lync conversation window.

InstallLink If the user doesn’t have the contextual application
package installed, he can browse to this URL — if
specified — to install it.

NOTES

Set this to $AppData%.
Size limit is 2kB.

Optional.

Developer is responsible
for implementing install
logic.

As noted in Table 4-1, the size limit for the $AppData% parameter is 2kBj; this is plenty of space to
pass a delimited set of startup parameters, or even a simple XML structure that your application

can deserialize into an instance of some class and consume.

Install Registration can present some deployment challenges to an organization,
particularly when it comes to modifying the details of a contextual application
package that has already been deployed to users in the organization. However,
the advantage of this approach is that the contextual application package
persists in the registry regardless of whether or not the user is signed in to Lync,
and also doesn’t need to be redeployed whenever the user starts the application.

Later in this chapter, you will learn about additional settings you can use during Install Registration

to enable Lync Extensibility Window context in the contextual application package.

Launching Applications Using Launch Link Context

When receiving a conversation that contains Launch Link context, a message such as the one shown

in Figure 4-3 appears in the Lync conversation window.

The message notifies the user that the conversation he is in contains some embedded context. The
application name — from the Name attribute used during Install Registration — also appears in

the message. The user can click the link to launch the application.
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If the user receives a conversation with embedded context,
but doesn’t have the necessary contextual application package
deployed on his computer, he will see a message similar to

the one shown in Figure 4-4 notifying him that he doesn’t
have the necessary contextual application package installed
to process the context in the conversation. If you specified

the InstallLink parameter in the contextual application
package, the user will also see a link pointing him to a

web page where you can implement some custom logic for

installing the contextual application package on his computer.

If you attempt to open the contextual application without
installing the contextual application package, you will see a
warning similar to the one in Figure 4-4 letting you know
that the contextual application is not installed or registered
with Lync.

You can use Launch Link context to start any application
that can process the parameters provided in the contextual
conversation payload. For example, you can start the
Fabrikam CRM application and provide a command line
argument for the customer account to load in the application.
In this case, the Fabrikam CRM application understands how
to process command line arguments. Not all applications
might have this functionality; if you didn’t write the
application yourself to start with (or have access to its source),
you should explore whether it offers any extensibility or
plug-in mechanism to allow you to add the Lync API code
necessary to handle application context.

2l Central Discount Store ===
Ja Sean Chai - Available
I AW Director of Affiliate Marketing and Partnerships
IM  Call - Video ~ Share~ -0
George Durzi 708 PM
Hi Sean
Gearge Durzi 708 P

= This is 2 Fabrikam CRM contextual conversation. Click
here (Tt +Shift+1) to open the context used in this

conwversation,

A®
FIGURE 4-3
4:’" Central Discount Store E@
Il & { | George Durzi- Available
M Call ~ Video ~ Share~ #- 0

& The cantext available in this conversation requires a S
Microsoft Lync 2010 plug-in, Click here (Ctrl +Shift +[
to install this plug-in provided by Fabrikam CRM, After
the installation is completed,i’.\ick hepe (Chrl+shift+LE

to open the context used in this conversation.

G The application is not installed or not registered
with Lync, =

FIGURE 4-4

You can also launch native Windows and Office applications such as Internet Explorer and Microsoft
Word. These applications can process command line arguments; for example, you can launch Internet
Explorer from the Run menu or from a command prompt using the following syntax:

iexplore.exe http://crm.fabrikam.com/account/234

In this case, you can deploy the contextual application package to launch iexplore.exe or
winword.exe and then programmatically provide the command line parameters. In this example,
you don’t need to provide the full path to iexplore.exe or winword.exe because the PATH
environment variable already contains the full path to the executables for these applications.

Setting Conversation Contextual Info for Launch Link Context

To start a contextual conversation that uses Launch Link context, you first use the
ConversationContextualInfo class to define the context data. You can then attach the instance
of ConversationContextualInfo to one of the Lync controls capable of starting conversations, or

use it to start a conversation using Automation.
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Start by creating an instance of ConversationContextualInfo and set its Subject,
ApplicationId, and ApplicationData properties.

) var context = new ConversationContextualInfo();
context.Subject = account.AccountName;
context.ApplicationId = _applicationGuid;
context.ApplicationData = String.Concat
("AccountId:", account.Id.ToString());

Available for
download on
Wrox.com

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

The string specified in Subject will appear in the toast window notifying the conversation
recipients of the new conversation, and also as the title of the Lync conversation window.
ApplicationTd represents the GUID of the contextual application package, and Applicationbata
is the data that will be passed to the application.

Adding Launch Link Context to the Lync Controls

To attach the context to any Lync control capable of starting a
conversation, you set its ContextualInformation property to
the instance of ConversationContextualInfo. For example,

in the Fabrikam CRM application, the contactcard Lync
control is embedded into the application, as shown in Figure 4-5,
and used to start conversations with the account manager for an
account.

When you set the ContextualInformation property

of the contactcard Lync control to the instance of
ConversationContextualInfo, all conversations started from
the contactcard Lync control will contain the context defined
in the instance of ConversationContextualInfo.

Account Details

Customer Since: 2004

Street Address: 1 N. Franklin St.
City: Chicago

State/Zip: IL 60606

Primary Contact: Frank Lee &, *

Account Manage!

0

Sean Chai
Available Free for the next 8 hours

5 @ B- -

Director of Affiliate Marketing and...

FIGURE 4-5

) accountManager.ContextualInformation = context;
Available for
download on . . . .
Wrox.com Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

4

The contactCard control is a composite control in that it contains other Lync
controls capable of starting conversations. When you set the Contextual
Information property of the ContactCard control — or any composite Lync
control — all the embedded controls will inherit the context. For example, the
ContextualInformation details attached to the Contactcard Lync control
will cascade down to the instances of the Start InstantMessagingButton and
StartAudioCallButton controls embedded in the control.
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In Chapter 3, you also learned how to easily start a conversation using the Automation class. To
make those conversations contextual, simply set the instance of ConversationContextualInfo as
the contextbata parameter of the Automation.BeginStartConversation method:

_automation.BeginStartConversation (
AutomationModalities.Audio,
myContactList.SelectedContactUris,
context,
StartConversationCallback,
_automation) ;

Setting and Retrieving Command Line Arguments for Application Context

To enable your application to process command line parameters, you must define a format that
the parameters should be in and implement a mechanism for processing the parameters that are
supplied.

In the Fabrikam CRM application, the logic to process command line arguments is implemented

in the Application_Startup event in App.xaml.cs. This implementation was adapted from an
MSDN article; it first checks for the presence of any command line parameters, verifies that they are
in the correct format, and then puts them in a Hashtable of parameters that is available throughout
the application.

‘) // http://msdn.microsoft.com/en-us/library/ms743714(VS.85) .aspx

ﬂﬂﬁzg public static Hashtable CommandLineArgs = new Hashtable();

Wrox.com

private void Application_Startup (object sender, StartupEventArgs e)

{
if (e.Args.Length == 0) return;

// Parse command line args for args in the following format:
// /argname:argvalue /argname:argvalue /argname:argvalue
string pattern = @" (?<argname>\w+) : (?<argvalue>\w+)";
foreach (string arg in e.Args)

{

var match = Regex.Match(arg, pattern);

// If match not found, command line args are improperly formed.
if (!match.Success)
throw new ArgumentException
("The arguments are improperly formed.
Use argname:argvalue.");

// Store command line arg and value
CommandLineArgs [match.Groups|["argname"].Value]
= match.Groups|["argvalue"] .Value;

Code snippet Fabrikam.CRM.WPF\App.xaml.cs
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In the Loaded event of the application’s Mainpage.xaml.cs, you can check the command line
arguments collection for a particular argument and perform the appropriate logic. In the Fabrikam
CRM application, if the Account1d parameter is provided, the application will load that account.

‘) void MainWindow_Loaded (object sender, RoutedEventArgs e)
{

Available for
download on
Wrox.com

accountList.ItemsSource = _accounts;

try
{
_lyncClient = Microsoft.Lync.Model.LyncClient.GetClient();

if (App.CommandLineArgs.Count > 0
&& App.CommandLineArgs|["AccountId"] != null)

LoadSelectedAccount (
Convert.ToInt32 (App.CommandLineArgs|["AccountId"])) ;
}

InitializeLyncClient();
}

catch (Exception)
{

throw;

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

Registering a Contextual Application Package for Lync Launch
Link Context at Runtime Using Runtime Registration

An alternative approach to deploying a contextual application package to the registry is to use the
Lync API to register the contextual application package at runtime with the Lync infrastructure.
This is called Runtime Registration. Note, though, that Runtime Registration does not replace
Install Registration; it can be either used on its own or to complement Install Registration.
However, when used alone, Runtime Registration doesn’t offer all the capabilities of Install
Registration for contextual application packages that use Launch Link context. For example, you
can’t launch an application from the Lync conversation window without having first registered the
contextual application package using Install Registration.

Runtime Registration allows your contextual application to receive and process context when it

is already running. For example, if you are already running the Fabrikam CRM application and
receive a contextual conversation request in Lync from a coworker with a question about another
account, Runtime Registration allows your application to process the context provided in the
conversation and load that account. In this section, you learn how the Fabrikam CRM application
uses Runtime Registration to register itself in the Lync registration pool.
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In Install Registration, the contextual application package is deployed permanently to the Windows
Registry; however, when using Runtime Registration the application registration only exists in the
Lync registration pool until the user signs out of Lync, or the application registration is explicitly
removed in code, or garbage is collected.

You typically will use both Install Registration and Runtime Registration to enable the users to use
Launch Link context to start an application directly from a Lync conversation window, and then be
able to process application context if the application is already running.

When you use both Install Registration and Runtime Registration, any settings in
the Runtime Registration of the contextual application package will override their
Install Registration equivalents until the application registration is removed.

When an application starts, use the aApplicationRegistration class to perform Runtime
Registration for a contextual application package. Use the createapplicationRegistration static
method of the Lyncclient class to create an instance of ApplicationRegistration. You only
need to provide the application GUID and name to the createapplicationRegistration method.
Finally, call the aAddregistration method on the ApplicationRegistration object to complete
the registration.

) private ApplicationRegistration _applicationRegistration;

Available for
download on
Wrox.com

_applicationRegistration =
_lyncClient.CreateApplicationRegistration (
_applicationGuid,
_applicationName) ;

_applicationRegistration.AddRegistration() ;

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

Use the RemoveRegistration method to remove the application registration from the Lync
registration pool.

) void MainWindow_Unloaded (object sender, RoutedEventArgs e)
{

Available for
download on
Wrox.com }

_applicationRegistration.RemoveRegistration() ;

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

Later in this section, you learn about using the SetExtensibilityWindowProperties method of
the ApplicationRegistration class to add Lync Extensibility Window context to the contextual
application package using Runtime Registration.
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Processing Application Context at Runtime

When using the ApplicationRegistration class to perform Runtime Registration for the contextual
application package, your application can process context data when it is already running. Because
the application is running, you must use a mechanism other than processing command line arguments
during start up in order to process the context provided with the conversation.

Contextual data will arrive as part of an incoming conversation, so your application must wire up
the conversationadded event of the instance of the ConversationManager class. To process the
context in the Conversationadded event handler, wire up the ConversationContextLinkClicked
or TnitialContextReceived events of the conversation.

The conversationContextLinkClicked or InitialContextReceived events
of the conversation are only available if you are able to handle the conversation
Added event in your application. If you used Launch Link context to launch the
application for the first time from the Lync conversation window, your application
won’t handle the ConversationAdded event because it wasn’t even running when
the conversation was created.

Based on the experience that you intend to present to the users of the application, you might choose not
to implement both the conversationContextLinkClicked and InitialContextReceived events.

The conversationContextLinkClicked event is only raised when the user clicks the launch link
inside the Lync conversation window. On the other hand, the TnitialContextReceived event

is raised even before the conversation recipient opens the conversation window for the incoming
conversation. If your application is only implementing the TnitialContextReceived event, you can
present a choice to the user — for example in a modal pop-up window — letting her know that she
is receiving incoming application context and allow her to accept or decline it.

‘) void ConversationManager_ConversationAdded

(object sender, ConversationManagerEventArgs e)

Available for {
download on . . . .
Wrox.com e.Conversation.ConversationContextLinkClicked +=

new EventHandler<InitialContextEventArgs>
(Conversation_ConversationContextLinkClicked) ;

e.Conversation.InitialContextReceived +=
new EventHandler<InitialContextEventArgs>
(Conversation_InitialContextReceived) ;

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

InitialContextReceived

The InitialContextReceived event is raised when your application first receives
contextual application data in an incoming conversation. This event is raised even as the
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recipients in the conversation are just seeing the incoming toast for the conversation. Use the
TnitialContextReceived event if your application needs to handle contextual application data
without intervention from the user, or if you want to allow the user to choose whether he or she
wants to accept the incoming context.

The contextual application data is accessible through the instance of TnitialContextEventArgs.
Your application can potentially receive contextual application data from multiple contextual
applications, so be sure to use the ApplicationId property of TnitialContextEventArgs to
ensure that you are handling contextual application data from the expected contextual application.

The application data accessible in the TnitialContextReceived event is similar to context passed
to the application using the $AppData% parameter of the contextual application package during
launch; its size limit is thus also 2kB.

) void Conversation_InitialContextReceived

(object sender, InitialContextEventArgs e)

Available for {
download on

Wrox.com Dispatcher. Invoke (
DispatcherPriority.Input,
new Action(() =>
{
Debug.Assert (e.ApplicationData != null,
"Initial Context Received: " + e.ApplicationData);

int accountId = Convert.ToInt32
(e.ApplicationData.Split (new char[] { ':' })I[1]);
LoadSelectedAccount (accountId) ;

1)

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

When working with the TnitialContextReceived and
ConversationContextLinkClicked events, the authors noticed that the
InitialContextReceived event is sometimes raised multiple times for a single
conversation. Be sure to account for this, especially if you are doing any sort of
setup logic as part of the TnitialContextReceived event.

ConversationContextLinkClicked

The conversationContextLinkClicked event is only raised when the user clicks the launch link
visible in the Lync conversation window. Use the ConversationContextLinkClicked event if your
application should only take action on the contextual application data if the user clicks the launch
link in the Lync conversation window.

Similar to the TnitialContextReceived event, the contextual application data is also accessible
through an instance of TnitialContextEventargs. This is also considered to be initial contextual
data, so it is subject to the 2kB size limitation.
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You would likely implement similar business logic in the TnitialContextReceived and
ConversationContextLinkClicked events. Choosing between them comes down to the application
experience that you must present to the users of the application.

) void Conversation_ConversationContextLinkClicked
(object sender, InitialContextEventArgs e)

Available for {

download on

Wrox.com Dispatcher. Invoke (
DispatcherPriority.Input,
new Action(() =>

{
int accountId = Convert.ToInt32
(e.ApplicationData.Split(new char[] { ':' })[1]);
LoadSelectedAccount (accountId) ;

1))

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

Passing Contextual Data Back and Forth between Conversation Participants

After creating and sending the initial contextual application data to the participants in a
conversation, you now programmatically send additional contextual application data back and forth
between the participants in a conversation. You can even reset

the context and send new initial contextual application data. - _ —
Account Sales by Category

Consider a CAD application implemented in WPF: The users ChigoseiaYear

of the application can interact with a model by rotating 2010

it or zooming in to an area of interest. Those actions in _
the application can be packaged up and sent to the other 2008

participants as contextual application data — allowing them to
all see the same thing.

In the Fabrikam CRM application, after initiating a contextual
conversation with the account manager for the selected account, @ # Units
you can now browse the sales data for recent years. The year
selected to run the report for is passed back and forth as the

context of the conversation and the chart is automatically

0 50000 100000

loaded with the report data, as shown in Figure 4-6. FIGURE 4-6

BeginSendContextData

You use Conversation.BeginSendContextData to inject additional application context data
into the conversation. In the Fabrikam CRM application, when a user selects a different account
or a different year to show the chart data for, the application injects the application context into
the active conversation. Every time the user chooses a new year, the context data is sent again

to the recipient. You can use this mechanism to allow users to send application context data back
and forth.
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@ Unlike initial context, you can send a significantly larger application context
payload using BeginsendContextData: 64kB. This is sufficient for sending an
XML structure representing much more complex application context, or even a
serialized object that you can deserialize on the receiving side.

To send contextual application data using Conversation.BeginSendContextData, you must
specify the following;:

»  The GUID representing the ID of the contextual application package
> A string representing the type of data being sent; for example, text/plain

»  The contextual application data to send

private void accountList_SelectionChanged
,) (object sender, SelectionChangedEventArgs e)
ey
Wrox.com if (accountList.SelectedItem != null)
{
if (_conversation != null)
{
_conversation.BeginSendContextData (
_applicationGuid,
"text/plain",
String.Concat ("AccountId:",
((Account)accountList.SelectedIten).Id),
result => { _conversation.EndSendContextData (result); 1},
null) ;
}
}
}
Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs
On the sender side, calling the BeginSendcontext method raises Application Context Events
the ContextDataSent event. On the receiver side, it raises the 7:22:25 PM ConversationRemoved
ContextDataReceived event. You can add custom business logic SETAE B Banversatiarkiidad

in the ContextDataSent and ContextDataReceived events to take
action on the context data that was sent or received; for example,
to log it. The Fabrikam CRM logs context events, as shown in
Figure 4-7.

7:22:35 PM InitialContextReceived
7:22:36 PM InitialContextReceived
7:22:43 PM ConversationContextLinkClicked
7:22:46 PM ConversationRemoved

BeginSendInitialContext FIGURE 4-7

You learned in the previous section how to handle initial

application context using the TnitialContextReceived event; this event is raised when

a contextual conversation is started manually in code or when initial context is injected

into the conversation using Conversation.BeginSendInitialContext. You can use
BeginSendTInitialContext multiple times; for example, to change the subject of the conversation
when you choose a new account in the Fabrikam CRM application.
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To send application context to a conversation using BeginSendInitialContext, you first must
create a List<KeyValuePair<ContextType, object>> representing the context data to pass to the
operation. To this list, add the GUID representing the ID of the contextual application package and
the contextual application data to send.

‘) private void accountList_SelectionChanged

object sender, SelectionChangedEventArgs e)
Available for {
download on

Wrox.com if (accountList.SelectedItem != null)
{
if (_conversation != null)
{
var contextData =
new List<KeyValuePair<ContextType, object>>();

contextData.Add (new KeyValuePair<ContextType, object>
(ContextType.ApplicationId, _applicationGuid));

contextData.Add (new KeyValuePair<ContextType, object>
(ContextType.ApplicationData,
String.Concat ("AccountId: ",
( (Account)accountList.SelectedItem).Id)));

_conversation.BeginSendInitialContext (
contextData,
result =>
{
_conversation.EndSendInitialContext (result) ;
s
null);

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

On the sender side, calling the BeginsendTnitialContext method will raise the
InitialContextSent event. On the receiver side, it will raise the InitialContextReceived event.

Regardless of how it is sent, initial context is always limited to 2kB.

HOSTING SILVERLIGHT APPLICATIONS IN THE LYNC
CONVERSATION EXTENSIBILITY WINDOW

Lync Extensibility Window context allows you to host Silverlight applications in the Lync
conversation window. The Silverlight application can be a utility application such as a translator, or

a mini version of an application that the user can also launch from the Lync conversation window
using Launch Link context.
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When used in conjunction with Launch Link context, Lync Extensibility Window context is a
powerful mechanism that you can use to pass initial context to a conversation. For example, in the
Fabrikam CRM application, you can embed the Account Sales by Category chart into a Silverlight
application that runs in the Lync conversation window. When someone receives the conversation
that includes that context, the specified Silverlight application loads in the conversation window.
This visual context is more useful than just setting the title of the conversation windows; it provides
additional information to streamline getting all the contacts in the conversation on the same page. If
they need to, the contacts can also use the Launch Link embedded in the conversation to launch the
full version of the application.

When used alone, Lync Extensibility Window context is useful for applications that are only intended
to run in the Lync conversation window. A great example of this is an Agent Dashboard that call
center agents use for all customer calls. The Agent Dashboard Silverlight application can be defined in
a contextual application package that also sets itself as a default context package — meaning that it is
used for all incoming calls that don’t include embedded context. Agents in the call center will receive
calls from customers; the Agent Dashboard can do a reverse-lookup on the customer’s phone number
and load his customer profile, allowing the agent to provide him with personalized service without
having to open a separate application.

You have several options for registering a contextual application package that uses Lync
Extensibility Window context. The method you choose depends on several factors such as:

>  Will the application receive parameters from the conversation it is hosted in? A Silverlight
application hosted in the Lync Extensibility Window may rely on some startup parameters
in order to load. For example, in the Fabrikam CRM application, the Silverlight application
needs to know the customer for which to display the sales chart.

>  Should the user be able to manually start the application from the Lync menu? A companion
application such as a conversation translator application may interact with the active
conversation, but it doesn’t expect any startup parameters from it. This type of application
can be launched manually from the Lync conversation window’s context menu.

>  Will the application be used in a contextual application package that also uses Launch
Link context? Choosing to combine Launch Link context and Lync Extensibility Window
context in the same contextual application package affects how you can register
the contextual application package.

Now you will explore how to register a contextual application package for Lync Extensibility
Window context using install registration, starting the contextual conversation, and retrieving the
contextual application data supplied to the conversation. Then you will look at how to register

a contextual application package for Lync Extensibility Window context at runtime using runtime
registration. After examining both options, you will be ready to consider which registration method
is most suitable for your application.

Working with Lync Extensibility Window Context
Using Install Registration

When using install registration to deploy a contextual application package that uses Lync
Extensibility Context, the application settings are deployed to the user’s Lync hive in the Windows
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registry. Adding Lync Extensibility Window context to a contextual application package is just a
matter of adding the appropriate settings to the package, as shown in Table 4-2.

TABLE 4-2: Contextual Application Package Settings for Lync Extensibility Window Context

SETTING

Name

Parameters

InstallLink

InternalURL

ExternalURL

ExtensibilityWindowSize

DefaultContextPackage

DESCRIPTION

The name of the contextual
application package.

Parameters to pass to the Silverlight
application.

If the user doesn’t have the

contextual application package
installed, she can browse to this
URL — if specified — to install it.

An internally accessible URL to the
website that hosts the Silverlight
application.

An externally accessible URL to the
website that hosts the Silverlight
application.

The size of the extensibility
window embedded into the Lync
conversation window.

Specifies whether the contextual
application package is the default
context package for the user.

NOTES

Optional.

Only required if the
application needs to
receive startup parameters
from the conversation it is
hosted in.

Set this to $AppData%.

Size limit is 2kB.

Optional.

Developer is responsible
for implementing install
logic.

Lync will automatically
determine which URL to
open.

Default value is O.

0 = small (300 x 200
pixels).

1= medium (400 X 600
pixels).

2 = large (800 x 600
pixels).

Default is O / No.

The Fabrikam CRM application combines Launch Link context and Lync Extensibility Window
context in the same contextual application package. Users will see the Silverlight application
specified in the InternalURL and ExternalURL settings embedded in the Lync conversation
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window; they will also be able to launch the application specified by the Path setting directly from
the Lync conversation window, as shown in the following code.

) Windows Registry Editor Version 5.00

ﬁﬂﬁzﬁ [HKEY_CURRENT_USER\Software\Microsoft\Communicator\ContextPackages]
Wrox.com [HKEY_CURRENT_USER\Software\Microsoft\Communicator\ContextPackages\
{6B7BACE8-3968-4A1E-9BB5-FABD666E36FB} |
"Name"="Fabrikam CRM"
"Path"="C:\\Program Files\\FabrikamCRM\\Fabrikam.CRM.WPF.exe"
"Parameters"="%AppData%"
"InstallLink"="http://register.fabrikam.com?ApplicationId=
{6B7BACE8-3968-4A1E-9BB5-F4BD666E36FB} "
"InternalURL"="http://crm. fabrikam.com/Default.aspx"
"ExternalURL"="https://crm.fabrikam.com/Default.aspx"
"ExtensibilityWindowSize"=dword:00000000
"DefaultContextPackage"=dword:00000000

Code snippet Fabrikam.CRM.WPF\PackageRegistration_Launch.reg

You can optionally combine Launch Link context and Lync Extensibility Window
context into the same contextual application package by combining the necessary
settings from Table 4-1 and Table 4-2 into the one contextual application package.
In the section “Install Registration, Runtime Registration, or Both?”, you learn
about scenarios where you would combine Launch Link context and Lync
Extensibility Window context into the same contextual application package.

When you deploy a contextual application package that includes Lync Extensibility Window context
to the registry using Install Registration, the user can start the associated contextual application
directly from a context menu in a Lync conversation window, as shown in Figure 4-8.

2 Sean Chai =8 Eol|==|
‘I ﬁY Sean Chai - Available
AW Y| Director of Affiliate Marketing and Partnerships
M Call - Video - Share~ ®- ) o
. Always on Top
Show Menu Bar
Fabrikam CRM
@f Take Motes Using OneNote Ctri=N
E? Change Conversation Subject... Ctrl+]
! Mark as HighImportance Ctri+Shift+I
© ULncHelp F1
A®
FIGURE 4-8

www.it-ebooks.info


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

Hosting Silverlight Applications in the Lync Conversation Extensibility Window | 95

This is useful for utility applications such as a translator application that don’t expect startup
parameters from the conversation. However, if a user manually starts a Lync Extensibility Window
context application that requires a startup parameter, make sure your application uses defensive
coding techniques to alert the user that the application doesn’t have all the information it needs in
order to start. Otherwise, your users will see the ugly JavaScript error handling alert pop out of the
Silverlight application in the Lync conversation window.

Keep your application’s expected user experience in mind when choosing between Install
Registration and Runtime Registration to deploy the application’s contextual application package.
Consider whether or not you want users to be able to start the application from the context menu of
a Lync conversation window.

When the contextual application package is deployed to the user’s Lync registry hive, new
contextual conversations can access this information and launch the Silverlight application in the
Lync conversation window. Now you will learn how to start a contextual conversation using

the Lync Extensibility Window context.

Starting a Contextual Conversation with Lync Extensibility Window Context

Starting a contextual conversation with Lync Extensibility Window context is exactly

the same as starting one that includes Launch Link context; create an instance of
ConversationContextualInfo and set its Subject, ApplicationId, and ApplicationData
properties, as shown in the following code:

) var context = new ConversationContextualInfo();
context.Subject = account.AccountName;

Mailable for - -ontext.ApplicationId = _applicationGuid;
Wrox.com  context.ApplicationData = String.Concat
("AccountId:", account.Id.ToString());

Code snippet Fabrikam.CRM.WPF\MainWindow.xaml.cs

When the user receives a conversation that includes Lync Extensibility Window context, the
Silverlight application specified in the contextual application package is immediately loaded in the
Lync conversation window, as shown in Figure 4-9.

% Central Discount Stare EI@
I . | | George Durzi- Available Central Discount Store
LI |
IM  Call - Video - Share~ @20
George Durzi 1017 Akt Rollerblades
Hi Sean, I have a guestion about these =ales figures
Gearge Durzi 10117 An Skatchoord
E= This is a Fabrikam CRM contextual conversation, Click
here (Ctrl+Shift+L) to open the context used in this Bicycles
corversation,
Scooter:
20000 40000 60000
AQ
Fabrikam CRM
FIGURE 4-9

www.it-ebooks.info


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

96 | CHAPTER4 ADDING CONTEXT TO CONVERSATIONS

The Silverlight application specified in the contextual application package is only loaded for the
contacts on the recipient side of the conversation, but not the person who initiated the conversation.

Notice how the Silverlight version of the Fabrikam CRM application shown

in Figure 4-9 is loaded in its own tab in the extensibility window in the Lync
conversation. This enables the scenario where one Silverlight application is loaded
automatically by a contextual application package, and the user can launch
another one manually from the context menu in the Lync conversation window.

Unless you are building a simple companion Silverlight application that will run in the Lync
conversation window, the application will likely need to receive and process some startup
parameters when the conversation is initiated. Next you will learn how to process the contextual
application data supplied to the Silverlight application running in the Lync conversation window.

Retrieving Contextual Application Data from the Silverlight Application

To access the contextual application data from a Silverlight application running in the Lync
conversation window, you first must get access to the Conversation object that is hosting the
application. You can get access to this hosting conversation in the L.oaded event handler of the page.

To get the hosting conversation, call LyncClient.GetHostingConversation ()and cast the
resulting object as a Conversation object. After checking that the conversation is not null, you can
get the application data by calling the Getapplicationbata method of the conversation instance
and providing the GUID of the contextual application package as a parameter.

‘) Accounts _accounts = new Accounts();
Muaablefor o ing appData = String.Empty;
Wroxeom  string _applicationGuid = "{6B7BACE8-3968-4A1E-9BB5-F4ABD666E36FB}";

public Page()
{

InitializeComponent () ;

this.Loaded += new RoutedEventHandler (Page_Loaded) ;
}

void Page_Loaded (object sender, RoutedEventArgs e)
{
Conversation conversation = null;
conversation = LyncClient.GetHostingConversation() as Conversation;

if (conversation != null)
{

_appData = conversation.GetApplicationData (_applicationGuid) ;

this.Dispatcher.BeginInvoke (
new Action(() =>
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int accountId = Convert.ToInt32

(_appData.Split(new char([] { ':' })I[1]);
Account account =
_accounts.Where(a => a.Id == accountId).First();

this.accountName.Text = account.AccountName;

((BarSeries)accountSalesChart.Series[0]) .ItemsSource =
account.GetSalesByYear (DateTime.Now.Year) ;

Code snippet Fabrikam.CRM.Silverlight\Page.xaml.cs

The Default Context Package

When starting a contextual conversation and specifying an instance of ConversationContextualInfo,
you are explicitly telling Lync to load a specific Silverlight application in the conversation window.
What if you need a certain Silverlight application to always load for every conversation that the user
receives? A contextual application package can be set as the default context package for the user,
meaning it is processed for every conversation that the user receives. When installing a contextual
application package using Install Registration, you can set the DefaultContextPackage attribute to 1
to indicate that the contextual application package is the default context package for the user.

A user can only have one default context package. A contextual application
package can only be set as the default context package using Install Registration.

A default context package is only useful for contextual application packages that include Lync
Extensibility Window context, such as an Agent Dashboard application that customer service agents
in a call center would be using. In this case, you might want to load a Silverlight CRM application
in the Lync extensibility window for every incoming call. The CRM application could do a reverse
lookup on the phone number in the incoming call, and if the number points to an existing customer,
open the customer’s record in the application.

To enforce this behavior for every incoming call, you can register a default context package on every
customer service agent’s computer. When the agent receives a call with no context specified — such
as a call from a customer — the contextual application defined in the default context package is
automatically loaded.

Working with Lync Extensibility Window Context
at Runtime Using Runtime Registration

Runtime Registration enables you to set the properties for Lync Extensibility Window context
at runtime using the ApplicationRegistration class instead of using Install Registration. Keep
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in mind, though, that the experience for the user is going to be different, particularly because the
application responsible for creating the application registration must already be running.

Later, in the “Install Registration, Runtime Registration, or Both?” section, you will learn about
choosing the registration method most suitable for your application.

You can still use Install Registration to register a contextual application package containing
settings specific to Lync Extensibility Window context, such as TnternalURL, ExternalURL, and
ExtensibilityWindowSize. However, these settings are overridden by the registration created at
runﬁnkfuﬂngApplicationRegistration.

Creating Application Registration

After creating an instance of ApplicationRegistration, you can call its
SetExtensibilityWindowProperties method to set the InternalURL, ExternalURL, and
ExtensibilityWindowSize properties:

_applicationRegistration =
_lyncClient.CreateApplicationRegistration(
_applicationGuid,
_applicationName) ;

_applicationRegistration.SetExtensibilityWindowProperties (
"http://crm. fabrikam.com/Default.aspx",
"https://crm. fabrikam.com/Default.aspx",
ConversationWindowExtensionSize.Small) ;

_applicationRegistration.AddRegistration() ;

Retrieving Contextual Data in the Silverlight Application

When using Install Registration to define a contextual application package that includes Lync
Extensibility Window context, you saw how to get access to the hosting conversation and call the
GetaApplicationData method of the Conversation instance to get the application data that was
passed into the application.

When you’re using Runtime Registration alone, this approach won’t work. The call to
GetapplicationData will throw a security exception because of a security mechanism dictating
that only the application that performed the application registration — the WPF application that
launched the conversation — can access the application data.

The workaround for this issue is to modify the application registration to pass $AppData% to the
Silverlight application as a querystring parameter:

_applicationRegistration =
_lyncClient.CreateApplicationRegistration(
_applicationGuid,
_applicationName) ;
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_applicationRegistration.SetExtensibilityWindowProperties (
"http://crm. fabrikam.com/Default.aspx?data=%AppData%",
"https://crm.fabrikam.com/Default.aspx?data=%AppData%",
ConversationWindowExtensionSize.Small) ;

_applicationRegistration.AddRegistration() ;

In the Silverlight application, instead of using Conversation.GetApplicationData to get the
application data, grab it from the querystring parameter:

_appData = System.Windows.Browser.HtmlPage.Document.QueryString["data"];

Manually Opening the Extensibility Window

To manually open the extensibility window from the application, you must subscribe to the
Conversationadded event of the ConversationManager and open it from there. To get a handle
to the conversation window in the ConversationaAdded event handler, call the Automation
.GetConversationWindow method and pass in the Conversation instance as a parameter. You
can then call the BeginOpenExtensibilityWindow method on the conversation window and
provide the GUID of the contextual application to open in the extensibility window.

void ConversationManager_ConversationAdded
(object sender, ConversationManagerEventArgs e)
{
Automation automation = LyncClient.GetAutomation() ;
ConversationWindow window =
automation.GetConversationWindow (e.Conversation) ;

window.BeginOpenExtensibilityWindow (

_applicationGuid,
result => { window.EndOpenExtensibilityWindow(result); 1},
null) ;

There is no overload for BeginOpenExtensibilityWindow that allows you to also specify
application data to pass in. This dictates the type of Silverlight application that you can run in the

Lync extensibility window if you choose to open it manually, especially if your Silverlight application

expects some startup parameters.

Security Requirements for Lync Extensibility Window Context

You must add the website hosting a Silverlight application that is intended to run in the Lync
conversation window to the Trusted Sites collection for every user. The easiest way to do this is
using an Active Directory Group Policy.

During development, you will most likely be using Visual Studio’s built-in web server so your
application will be accessible at a URL such as http://localhost:5454/Default.aspx. In this
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case, you only need to add http://localhost to the Trusted Sites collection on your development
machine.

If the website hosting the Silverlight application is not in the user’s Trusted Sites collection, the
Lync API code will throw an AutomationServerException with a detail message of “Client is not
trusted.”

Install Registration, Runtime Registration, or Both?

How should you register your contextual application packages — do you use Install Registration,
Runtime Registration, or both? As with any good software development question, the answer is:
It depends! It all comes down to how users will interact with the application as defined by the
contextual application package.

Table 4-3 shows some common scenarios for using contextual application packages and the
registration method you should choose for each. You might realize that your requirements may be a
combination of those shown in Table 4-3. In that case, combining Install Registration and Runtime
Registration for the contextual application package will give you the flexibility you need.

TABLE 4-3: Choosing a Contextual Package Registration Method

REQUIREMENT CHOOSE

The contextual application package needs to be set as a Install Registration
Default Context Package.

Users should be able to launch an application and pass Install Registration
startup parameters to it from a Lync conversation window.

Users should be able to pass context to an application that is Runtime Registration
already running.

Users should be able to start a Silverlight application in the Install Registration
Lync extensibility window from the context menu of a Lync
conversation window.

Users should not be able to start a Silverlight application in Runtime Registration
the Lync extensibility window from the context menu of a Lync
conversation window.

A Silverlight application running in the Lync extensibility window  Install Registration
needs to receive startup parameters in order to function.

A Silverlight application running in the Lync extensibility Runtime Registration
window does not need to receive startup parameters in order to
function.
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SUMMARY

The Lync API includes new functionality to allow you to start contextual conversations from

the Lync controls or using Automation. This functionality gives you the ability to build new
applications — or extend existing ones — to take advantage of the contextual conversation features
available in the Lync API. You can use these features to allow users to launch applications directly
from the Lync conversation window, and to also host Silverlight application in the extensibility
window or a Lync conversation window.

In the next chapter, you will learn about working with the Lync API at a lower level. Instead of
starting conversations from the Lync controls or using Automation, you will work with the
underlying conversation modality. This will allow you to build communications clients that don’t
rely on the Lync interface being visible to the user. You will learn how to put the Lync user interface
in UI Suppression mode to hide it from the user.
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Do

Building Custom
Communications Clients with
Lync Ul Suppression

WHAT’S IN THIS CHAPTER?

»  Suppressing the Lync Client User Interface

»  Building Custom Communications Solutions with Lync Ul
Suppression

»  Working with the Instant Message Modality

»  Working with the Audio and Video Channels in the Audio
Video Modality

In Microsoft Lync Server 2010, the Microsoft Lync 2010 Managed API is intended to replace
both the IMessenger and UCC APIs that were available with Microsoft Office Communications
Server 2007 R2. The case for replacing the IMessenger API is easy to make because although it
is easy develop with, it is extremely limited in functionality. In OCS 2007 R2, the UCC API was
the tool of choice for building completely custom communications clients; however, the API is
difficult to get started with because the developer is responsible for managing the connectivity
of the communications client back to the OCS 2007 R2 infrastructure.

As you learned in Chapters 3 and 4, the Lync API combines the ease of use of the IMessenger
API and the rich functionality provided by the UCC API. However, a common requirement
for building custom communication clients is to replace the Lync user interface with your
own. In Lync 2010, you can suppress the Lync user interface and replace it with your own,
enabling you to build a custom communications client such as a communications kiosk or a
custom conference room control system, while still taking advantage of the ease of developing
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with the Lync API — specifically not having to deal with programming the connectivity of the
custom client back to the Microsoft Lync 2010 Server infrastructure.

Lync Ul Suppression requires that the Lync client is installed on the user’s machine. You use the Lync
API to replicate some of the functionality available in the Lync client, such as the ability to sign the
user into Lync and start conversations.

In this chapter, you learn how to configure and build communications clients that use Lync Ul
Suppression. You also learn about the tradeoffs you make when putting the Lync client into

UI Suppression mode, such as the inability to use automation or the Lync controls in your solution.
When building solutions that work with Lync UI Suppression, you will work with conversations at
the individual modality level. You learn to work with the instant messaging modality and both the
audio and video channels of the Audiovideo modality to programmatically create conversations
from scratch.

This chapter includes two companion projects that take advantage of Lync UI Suppression:
> A simple Silverlight instant messaging client

» A custom WPF audio video communications client

WORKING WITH LYNC Ul SUPPRESSION

When developing an application that uses Lync in Ul Suppression mode, understanding the tradeoffs
that you’re making is important; for example, you are responsible for creating custom versions of
almost the entire Lync client user interface. Additionally, your application has to programmatically
sign the user into the Lync client using a custom login interface that you are also responsible for
creating.

With the exception of the videoWwindow control that is used to render video, all the user interface
elements of the Lync client are not visible when it is running in UI Suppression mode. The
VideoWindow control is only available when running in UI Suppression mode. Later in this chapter,
you learn how to access the Videowindow when working with conversations that use the audiovideo
modality.

The Lync controls are not available when the Lync client is running in UI Suppression mode; they
are automatically grayed out and disabled. You must create your own custom versions of controls
such as the PresenceIndicator and ContactList.

Automation is also unavailable when running in UI Suppression mode. Automation provides an
extremely easy way of starting conversations in different modalities; however, it relies exclusively on
Lync user interface elements such as the conversation window. Later in this chapter, you will learn
about creating conversations at the modality level and building the necessary user interface elements
to support them.

This section walks you through configuring the Lync client to run in UI Suppression mode, and
programmatically signing the user in to the Lync client using a custom sign-in interface.
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Both WPF and Silverlight applications can interact with the Lync client when it
is running in Ul Suppression mode.

Configuring Lync Ul Suppression

Lync UI Suppression mode is configured in the registry. When the Lync client is put into Ul
Suppression mode, it affects every user on the machine. Lync UI Suppression mode can’t be
configured on a per-user basis. To put Lync into UI Suppression mode, you must create and set
a registry key called uTsuppressionMode in the appropriate location in the Windows registry
depending on whether you’re running the 32-bit or 64-bit version of the Lync client.

When the Lync client is configured to run in Ul Suppression mode on a machine
that is shared by multiple users, it affects every user on the machine.

Configuring Ul Suppression on 32-bit Machines

To configure the 32-bit version of the Lync client to run in UI Suppression mode, create a key called
UISuppressionMode in HKEY LOCAL_MACHINE\SOFTWARE\Microsoft\Communicator and set its
value to 1.

Alternatively, create and run a Windows registry script to create and set the appropriate registry entry:

) Windows Registry Editor Version 5.00

Avilablefor [ HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Communicator]

Wrox.com  "UJISuppressionMode"=dword: 00000001

Code snippet Registry\32-bit\EnableUISuppressionMode.reg

To disable UI Suppression mode, set the UTSuppressionMode registry key value back to 0.

) Windows Registry Editor Version 5.00

Ruailablefor [ yREY 1.0CAL_MACHINE\SOFTWARE\Microsoft\Communicator]

Wrox.com  "UISuppressionMode"=dword: 00000000

Code snippet Registry\32-bit\DisableUISuppressionMode.reg

Configuring Ul Suppression on 64-bit Machines

Configuring Lync UI Suppression mode on a 64-bit machine is identical to configuring it on a
32-bit machine except for the location in the registry where the UTSuppressionMode key is created.
To configure the 64-bit version of the Lync client to run in UI Suppression mode, create a key called

www.it-ebooks.info


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

106 | CHAPTERS5 BUILDING CUSTOM COMMUNICATIONS CLIENTS WITH LYNC Ul SUPPRESSION

UISuppressionMode in HKEY_ LOCAL_MACHINE\SOFTWARE\Wow6432Node\Microsoft\Communicator
and set its value to 1.

Alternatively, create and run a Windows registry script to create and set the appropriate registry
entry:

) Windows Registry Editor Version 5.00

fwailablefor [ HKEY_LOCAL_MACHINE\SOFTWARE\Wow6432Node\Microsoft\Communicator]
Wrox.com "I SuppressionMode"=dword: 00000001

Code snippet Registry\64-bit\EnableUISuppressionMode.reg

To disable UI Suppression mode, set the UTSuppressionMode registry key value back to 0.

) Windows Registry Editor Version 5.00

Available for [ K EY_LOCAL_MACHINE\SOFTWARE\Wow6432Node\Microsoft\Communicator]

Wrox.com  "JTSuppressionMode"=dword: 00000000

Code snippet Registry\64-bit\DisableUISuppressionMode.reg

Interacting with the Lync Client Process

When Lync is configured to run in UI Suppression mode, your application has to initialize the Lync
client process, sign the user in, and perform any necessary startup logic. Multiple applications that
use Lync could also be running on the machine and may have already initialized the Lync client
process and signed the user in. As part of its startup logic, your application must check the state of
the Lync client process and act accordingly. This section walks you through the necessary startup
logic that your application has to implement when Lync is running in UI Suppression mode.

Initializing the Lync Client Process

When Lync is configured to run in UI Suppression mode, users aren’t able to start the Lync client
as they typically would — from the Windows Start menu. Nothing happens if the user attempts
to launch the Lync client manually. Your application is responsible for initializing the Lync

client process by calling the BeginInitialize method of the LyncClient class; this starts the
Communicator.exe process. In Figure 5-1, you can see the Communicator.exe process running in
the Windows Task Manager, but the Lync client is nowhere to be seen because its user interface is
suppressed.

After getting a handle to the LyncClient object by calling LyncClient.GetClient (), wire up
handlers for the stateChanged and CredentialRequested events. The Lync client process raises
the stateChanged event when its state changes, and the CredentialRequested event when it
doesn’t have the necessary credentials to sign the user in.
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1% Windows Task Manager
File Options \iew Help
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FIGURE 5-1

You can then check whether the Lync client is configured to run in UI Suppression mode by checking
the InSuppressedMode property of the LyncClient object. After checking whether the Lync client is

running in Ul Suppression mode, your application has to determine whether to initialize the Lync client
process. If the state of the Lync client is ClientState.Unitialized, you must call LyncClient
.BeginInitialize to initialize and start the Lync client process. Calling BeginInitialize will
prompt the Lync client process to start and its state to change; for example, from ClientsState
.Unitialized to ClientState.Initializing — your application will respond to these state
changes in the stateChanged event handler.

Your application should maintain a Boolean flag to denote whether it was responsible
for initializing the Lync client process. As part of its shutdown process, the application
shouldn’t sign out of or terminate the Lync client process if it wasn’t responsible for

initializing it in the first place.
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As you can see in the following code, if the Lync client process has already been initialized by
another application, you must check its state and perform the necessary logic. For example, if the
process is already initialized but the user is signed out, it display a pop-up window that the user
can use to enter his credentials and sign in. If the user is already signed in, all you have to do is
perform the application startup logic specific to your application; for example, initialize instances
OfConversationManager2HK1ContactManagerthatyourappﬁcadon\vﬂlusetO\Nork\Nﬁh
conversations and contacts.

‘) _lyncClient = LyncClient.GetClient();

ﬁﬂﬁzﬁ _lyncClient.StateChanged +=
Wrox.com new EventHandler<ClientStateChangedEventArgs> (LyncClient_StateChanged) ;
_lyncClient.CredentialRequested +=

new EventHandler<CredentialRequestedEventArgs> (LyncClient_CredentialRequested) ;

if (_lyncClient.InSuppressedMode)

{
if (_lyncClient.State == ClientState.Uninitialized)
{

try
{
_lyncClient.BeginInitialize(
result =>
{

if (result.IsCompleted == true)

{
_lyncClient.EndInitialize(result);
_myAppInitializedLync = true;

}

T,
null);
}

catch (Exception)
{
throw;

}
else
{
if (_lyncClient.State == ClientState.SignedOut)
{
ShowSignInPopUpWindow () ;
}
else if (_lyncClient.State == ClientState.SignedIn)
{
PerformApplicationStartupLogic () ;

Code snippet SilverlightIMClient\Page.xaml.cs
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Signing In to the Lync Client

When Lync is running in UI Suppression
mode, your application can sign in a user by
caHingthc LyncClient.BeginSignInlncthod
and providing the credentials of the user. The
application can collect the user’s credentials
using a custom form such as the one shown in
Figure 5-2.

If the application is intended to always sign

in using a specific user’s credentials, you can
hardcode the credentials to use when calling
the LiyncClient .BeginSignIn method. For
example, in a kiosk application used to look
up and dial employees in a company directory,
you can create a domain account such as
“Front Desk” for the application, and sign in
to Lync using that account’s credentials.

Sign In to Lync

SIP URL (e.g.: sip:adamb@fabrikam.com

sip:georged @fabrikam.com

Domain and User Name: (e.g: fabrikam\adamb

fabrikam\georged

Password:

OK

FIGURE 5-2

When capturing the user’s credentials using a custom login form such as the one shown in Figure 5-2,
you need a mechanism to pass those credentials back to the application’s main form to use them to
call the Lyncclient.BeginsignIn method. The Silverlight IM Client application available with
this chapter uses an implementation of a loosely coupled notification mechanism available in the
MVVMLight toolkit for the Model-View-ViewModel (MVVM) software development pattern to
notify the application of a sign in attempt. You can implement your own notification mechanism
to allow different windows in your application to send messages to each other.

The application defines a SignInattemptNotification class that exposes properties for the user’s

SIP URI, domain and username, and password:

‘) public class SignInAttemptNotification
{

Available for
download on
Wrox.com

public
public
public

string SipUri { get; set;
string Password { get;
public
public SignInAttemptNotification(

string sipUri,

: base(string.Empty)

this.SipUri = sipUri;

}
string DomainUserName { get;
set;

SignInAttemptNotification()

string domainUserName,

: NotificationMessage

set; }

: base(string.Empty) { }

string password)

this.DomainUserName = domainUserName;

this.Password = password;

Code snippet SilverlightIMClient\Notifications\SignlnAttemptNotification.cs
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When a user enters his credentials into the custom login form and clicks OK, the application
broadcasts a notification of type SignTnAttemptNotification as shown in the following code:

‘) private void OKButton_Click(object sender, RoutedEventArgs e)
{
ﬁﬂﬁzﬁ if ((!String.IsNullOrEmpty (this.sipUri.Text))
Wrox.com &5 (!String.IsNullOrEmpty (this.domainUserName.Text))
&& (!String.IsNullOrEmpty (this.password.Password)))
{

this.DialogResult = true;

Messenger.Default.Send<SignInAttemptNotification> (
new SignInAttemptNotification (
this.sipUri.Text,
this.domainUserName.Text,
this.password.Password)) ;

Code snippet SilverlightIMClient\SignInPopUpWindow.xaml.cs

In this loosely typed architecture, subscribers can subscribe to notifications of a particular type and
define a handler that will execute when they receive a notification of that type:

‘) Messenger.Default.Register<SignInAttemptNotification>

(this, Notification_SignInAttempt);
Available for
download on
Wrox.com

Code snippet SilverlightIMClient\Page.xaml.cs

When the application receives a notification of type SignInAttemptNotification, you can call
LyncClient.BeginSignIn and sign in the user with the credentials specified in the notification:

‘) public void Notification_SignInAttempt (SignInAttemptNotification notification)
{
xﬂﬁz% if ((!String.IsNullOrEmpty (notification.SipUri))
Wroxcom  g& (!String.IsNullOrEmpty (notification.DomainUserName))
&& (!String.IsNullOrEmpty (notification.Password)))
{
_lyncClient.BeginSignIn (

notification.SipUri,

notification.DomainUserName,

notification.Password,

result =>

{
if (result.IsCompleted)
{
_lyncClient.EndSignIn(result) ;
PerformApplicationStartupLogic () ;
}
T,
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"Local user signing in" as object);

Code snippet SilverlightIMClient\Page.xaml.cs

The credentialRequested event is raised if your application calls LyncClient .BeginSignIn with
null or invalid values for the SIP URI, domain and username, and password parameters. In the
handler for the credentialRequested event, you can check for the type credentials that are being
requested and direct the user again to the login form for him to enter the correct credentials:

) void LyncClient_CredentialRequested(object sender, CredentialRequestedEventArgs e)
{

Available for ;
download on if
Wrox.com {

(e.Type == CredentialRequestedType.SignIn)

ShowSignInPopUpWindow () ;

Code snippet SilverlightIMClient\Page.xaml.cs

Performing Application Startup Logic

After completing the sign-in process, your application can perform application-specific startup
lOgiC such as creating instances of self, ConversationManager, and ContactManager to enable
it to interact with the signed in user’s conversations, groups, and contacts. This is also an ideal
place to wire up other event handlers that your application will work with, such as those for the
ConversationAdded and ConversationRemoved events:

‘) void PerformApplicationStartupLogic ()
{

Huailable for _conversationManager = _lyncClient.ConversationManager;

Wrox.com _contactManager = _lyncClient.ContactManager;

_self = _lyncClient.Self;

_conversationManager.ConversationAdded +=
new EventHandler<ConversationManagerEventArgs>
(ConversationManager_ConversationAdded) ;
_conversationManager.ConversationRemoved +=
new EventHandler<ConversationManagerEventArgs>
(ConversationManager_ConversationRemoved) ;

this.MyContacts = new List<Contact>();

foreach (var group in _contactManager.Groups)
{
foreach (var contact in group)

{
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if (!this.MyContacts.Contains (contact))
{
this.MyContacts.Add (contact) ;

Code snippet SilverlightIMClient\Page.xaml.cs

Signing Out Of or Shutting Down the Lync Client Process

If your application was responsible for initializing the Lync client process as part of its startup logic,
its shutdown logic should also sign out the logged-in user. Your application doesn’t necessarily

have to call LyncClient.BeginShutdown to shut down the Lync client process — the process will
automatically terminate if it is no longer being used and all references to it have been released. You
can verify this by looking for the Communicator.exe process in the Windows Task Manager after
your application has shut down and released any references to the Lync client process.

In a Silverlight application such as the Silverlight IM Client application, there isn’t a good
extensibility point to automatically perform any signout and shutdown logic when the user closes the
browser or navigates away from the Silverlight application. The LyncClient.BeginSignout and
LyncClient.BeginShutdown operations are asynchronous; you shouldn’t block the UI thread in

a Silverlight application and attempt to execute these operations synchronously in an event such as
Application.Exit

However, in a .NET or WPF application, you can subscribe to the Dispatcher.ShutdownStarted
event in a window and add logic in the event handler to sign out of the Lync process as part of the
application’s shutdown process. You should disconnect the event handlers for the Lyncclient
.StateChanged and LyncClient.CredentialRequested events to prevent them from firing as
the application is signing out of the Lync client process.

void Dispatcher_ShutdownStarted(object sender, EventArgs e)
{
if (_lyncClient != null)
{
_lyncClient.StateChanged -=
new EventHandler<ClientStateChangedEventArgs>
(LyncClient_StateChanged) ;
_lyncClient.CredentialRequested -=
new EventHandler<CredentialRequestedEventArgs>
(LyncClient_CredentialRequested) ;

if (_myAppInitializedLync && _lyncClient.State == ClientState.SignedIn)
{
_lyncClient.BeginSignOut (SignOutCallback, null);

}

void SignOutCallback (IAsyncResult ar)
{

if (ar.IsCompleted)

{
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if (ar.IsCompleted == true)

{
_lyncClient.EndSignOut (ar) ;
_lyncClient = null;

}

In a .NET or WPF application, the easiest approach is to simply sign out of the Lync client process
before shutting down the application. You should only do this if the application was responsible
for initializing the process in the first place. No need exists to explicitly shut down the Lync client
process; it automatically terminates when all references to it are released.

WORKING WITH THE INSTANT MESSAGE MODALITY

You learned in Chapter 3 how to easily start conversations using the Automation class. To start a
conversation using Automation, simply specify the modality of the conversation, the participants,
any context data to be embedded in the conversation, a callback function that will execute when the
asynchronous operation completes, and some asynchronous state value:

_automation.BeginStartConversation (
AutomationModalities.InstantMessage,
myContactList.SelectedContactUris,

contextData,

StartConversationCallback,

_automation) ;
As you can see from the preceding code, starting S mieraEhn - bRt e
a conversation using Automation is extremely @ S — R—
easy to do; however, calling Automation.Begin

. . . . Troubleshooting tips:

StartConversation immediately brings up a new Get general help for exceptions,

Lync conversation window for the conversation Get aznzral help forthe nner exception
that was just created. When working with Lync
in UI Suppression mode, Automation is not

R

Search for more Help Online..,

Actions:

available because it relies on user interface elements e
from the Lync client in order to function. Calling Enable editing 220 _
A Copy exception detail to the clipboard
LyncClient.GetAutomation when the Lync client
is running in Ul Suppression mode will throw a FIGURE 5-3

ClientNotFoundException, as shown in Figure 5-3.

Applications that need to send and receive instant messages when the Lync client is running in Ul
Suppression mode need to work directly with the Instant Message modality. In this section, you
learn how to programmatically create a new conversation, add participants to the conversation, and
interact with the Instant Message modality for each participant in the conversation.

y The Lync client doesn’t necessarily have to be running in Ul Suppression
mode for your application to work directly with the Instant Message modality.
However, when the Lync user interface is not suppressed, using the Lync
controls or Automation instead to start conversations is a lot easier.
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The code accompanying this chapter includes a
Silverlight IM Client application that displays a list
of the user’s contacts, as shown in Figure 5-4. The
user selects a contact from the list with whom to
start an instant message conversation; the application
then launches a custom conversation window for the Silverlight IM Client
new conversation.

‘& SitverlightiMClient - Windows Internet Explorer [E=3|EoR[E|
\.J\.,\/ ‘g, hitp://ocalh... v| =) | ‘f| X | ‘ Bing

<7 Favorites | 55 2| e
'_@Si\verhghtlmcliem I?i‘] e MR @ M i

. . UC 14 Metro App
After selecting a contact with whom to start a |

conversation, the application programmatically creates Sean Chai

a new conversation and adds the selected contact as a NBI Virtual Assistant
participant in the conversation. However, the contact Matt Berg
doesn’t see the new conversation toast window until Maria Cameron

you send the first instant message. Afterwards, you
can engage in a back-and-forth instant message
conversation. The application also implements
behavior similar to the Lync client where a participant
in the conversation is notified when the other
participant is composing a message.

Dave Barber

Amy Strande

Creating a New Conversation and
Adding Participants

To allow the user to engage in multiple instant
message conversations at the same time, the Silverlight
IM Client application maintains a list of active
conversation IDs in a module-level observablecol // Trusted sites | Protected Mods: OfT v maes -

Status: SignedIn My Status: Available

lection<string>, as shown in the following code.
The application uses this collection to keep track of
all the active conversations and to broadcast instant
messages it receives to the correct conversation window based on the conversation ID.

FIGURE 5-4

) private ObservableCollection<string> _activeConversationIds =

new ObservableCollection<string>();
Available for
download on
Wrox.com

Code snippet SilverlightIMClient\Page.xaml.cs

As part of its startup logic, the application creates an instance of the ConversationManager class
and wires up handlers for its Conversationadded and ConversationRemoved events:

) _conversationManager = _lyncClient.ConversationManager;
m‘ir'.‘l‘g;‘.’,':; _conversationManager.ConversationAdded +=
Wrox.com new EventHandler<ConversationManagerEventArgs>
(ConversationManager_ConversationAdded) ;
_conversationManager.ConversationRemoved +=
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new EventHandler<ConversationManagerEventArgs>
(ConversationManager_ConversationRemoved) ;

Code snippet SilverlightIMClient\Page.xaml.cs

Creating a New Conversation

When the user clicks a contact with whom to start a conversation, the application calls
the Addconversation method on the instance of ConversationManager, causing its
Conversationadded event to fire.

The application should first verify that the contact is not offline before starting a new conversation.
You can create a new conversation with a contact who happens to be offline and even add that
person as a participant in a conversation; however, the Lync API will throw an exception when you
attempt to send an instant message to a contact who is offline:

‘) void MyContacts_SelectionChanged(object sender, SelectionChangedEventArgs e)
{

Available for — : .
downioad on var contact = (Contact) contactList.Selectedvalue;

Wrox.com

if ((ContactAvailability)contact.GetContactInformation
(ContactInformationType.Availability)
!= ContactAvailability.Offline)

_conversationManager .AddConversation() ;

Code snippet SilverlightIMClient\Page.xaml.cs

In the handler for the Conversationadded event, add the ID of the new conversation to the
collection of active conversation IDs. The conversation object for the new conversation is
accessible from the conversationManagerEventargs in the event handler; you can then get the ID
of the new conversation from its properties collection.

Adding a Participant to the Conversation

After wiring up the Participantadded and StateChanged events of the new conversation, the
Silverlight IM Client application adds the selected contact as a participant in the conversation and
then launches the conversation window for the new conversation:

) void ConversationManager_ConversationAdded

(object sender, ConversationManagerEventArgs e)

Available for {
download on

Wrox.com _activeConversationIds.Add (
e.Conversation.Properties[ConversationProperty.Id].ToString());

e.Conversation.ParticipantAdded +=

new EventHandler<ParticipantCollectionChangedEventArgs>
(Conversation_ParticipantAdded) ;
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e.Conversation.StateChanged +=
new EventHandler<ConversationStateChangedEventArgs>
(Conversation_StateChanged) ;

if (e.Conversation.CanInvoke (ConversationAction.AddParticipant))

{
e.Conversation.AddParticipant ( (Contact)contactList.Selectedvalue) ;
var conversationWindow = new ConversationWindow (
e.Conversation.Properties[ConversationProperty.Id].ToString(),
e.Conversation.Participants) ;
conversationWindow.Show () ;
}

Code snippet SilverlightIMClient\Page.xaml.cs

The conversation class exposes a canTnvoke method that you can use to check whether you
can invoke a particular action on the conversation. The available actions are represented by the
ConversationAction enum whose values are

»  Merge

> Park

> AddParticipant

> RemoveParticipant

If the canInvoke check for conversationAction.AddParticipant returns true, add the selected
contact as a participant in the conversation. To add a participant to the conversation, you must
supply a contact object to the Addparticipant method; the item’s source for the contact list is a
List<Contact> so you can simply pass in the selected value from the ListBox. Alternatively, you
can use the ContactManager.GetContactByUri method to get a Contact object given a SIP URI.

In a Lync conversation window like the one shown in 1 Sean Chai ==
Figure 5-5, you can see the list of participants in the :I 'aw pEsEm e
conversation by clicking the People Options button in .:ll 8| Director of Affiate Marketing and Partnerships
the conversation window toolbar and selecting Show M Gall - Video - Share~ #-0”
Participant List. Next to each participant are icons % George Durzi &
representing the modalities that can be used in the L i =
conversation. In Figure 5-5, the instant message icon is George Durai 7326 M
. . .. . hi Sean

enabled to indicate that the participants are engaged in

. . . h . f h h Sean Chai V126 PM
an instant message conversation; the icons for the other e

modalities are grayed out because those modalities aren’t
currently active in the conversation.

Last message received on 12/13/2010 at 7:26 PM.

When working with conversations programmatically,
the modalities in the conversation are accessible at
either the conversation or participant level; for example, ©

FIGURE 5-5
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Conversation.Modalities or Participant.Modalities. The Silverlight IM Client application
works with the Instant Message modality at the participant level. Calling conversation
.AddParticipant will cause the Participantadded event to be ﬁred; the Participantadded event
handler is where you wire up events specific to the Instant Message modality for that participant
such as InstantMessageReceived and IsTypingChanged.

In the Participantadded event handler, check first to verify that the participant being added

is not the user who is currently signed in to Lync. You can then verify that the conversation

includes the Instant Message modality by checking for the ModalityTypes.InstantMessage

key in the Modalities dictionary that the Conversation class exposes. You can then wire up

the event handlers for the InstantMessageReceived event and the IsTypingChanged event. The
InstantMessageReceived event is raised when an instant message is received from that participant.
The TsTypingChanged event is raised when the participant begins composing a message in the
conversation window:

) void Conversation_ParticipantAdded

(object sender, ParticipantCollectionChangedEventArgs e)

Available for {
download on

Wrox.com if (e.Participant.IsSelf == false)
{
if (((Conversation)sender) .Modalities
.ContainsKey (ModalityTypes.InstantMessage))

var imModality = e.Participant.Modalities
[ModalityTypes.InstantMessage] as InstantMessageModality;

imModality.InstantMessageReceived +=
new EventHandler<MessageSentEventArgs>
(InstantMessageModality_ InstantMessageReceived) ;

imModality.IsTypingChanged +=
new EventHandler<IsTypingChangedEventArgs>
(InstantMessageModality_ IsTypingChanged) ;

Code snippet SilverlightIMClient\Page.xaml.cs

The InstantMessageModality class inberits from the Modality base class; the
Modality class exposes a BeginConnect method that you use to connect to a specific
modality in a conversation. Unlike with the audiovideo modality, you do not need
to call BeginConnect o begin working with the InstantMessageModality — the
modality is automatically accepted and usable as soon as you retrieve it from the
Modalities collection of the conversation or Participant object.
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@ Note that the conversationWindow control is a custom control provided with
the sample code in this chapter. It is not an official control in the Lync API.

Sending Instant Messages

The Silverlight IM Client application implements a === _ *
. . . oo Conversation with Sean Chai

simple conversation window, as shown in Figure 5-6.

The conversation window displays the name of the 81518 PM

. . . Hi Sean
contact with whom you are having an instant message

conversation, a history of the individual messages in
the conversation, and a textbox to compose and
send the message text.

Implementing a Custom Instant Message Class

The conversation window includes a ListBox

that contains all the messages in the instant message
conversation. The individual instant messages are
represented by the InstantMessage class; this simple
class exposes properties representing the date and time
that the message was sent, who it was sent by, and the FIGURE 5-6
contents of the message:

) public class InstantMessage
{

m}"ﬁ:;ﬁ':; public DateTime DateTimeSent { get; set; }
Wrox.com public string Author { get; set; }

public string MessageText { get; set; }

public InstantMessage (
DateTime dateTimeSent,
string author,
string messageText)

this.DateTimeSent = dateTimeSent;
this.Author = author;
this.MessageText = messageText;

Code snippet SilverlightIMClient\Model\InstantMessage.cs
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Implementing an Instant Message Notification Mechanism

The conversation window also needs to implement a notification mechanism to communicate
with the underlying application to

>  Notify the other participant in the conversation that the user is composing an instant
message

>  Send an instant message
>  Receive notifications that the other participant is composing an instant message

»  Receive an instant message

The Silverlight IM Client application uses the loosely coupled notification mechanism available in
the MVVMLight toolkit to broadcast and process these notifications — this is implemented in the
InstantMessageNotification class. The notification class exposes a ConversationId property to
specify the conversation that the notification is intended for, a value of the Direction enumeration

to specify whether the notification is incoming or outgoing, a Boolean to indicate whether
the participant is in the process of composing a message, and an instance of InstantMessage
containing the message being sent or received.

‘) public enum Direction

{

Available for s -
download on IncomJ._ng =0,
Wrox.com Outgoing

Y

public class InstantMessageNotification : NotificationMessage
{

public string ConversationId { get; set; }

public Direction Direction { get; set; }

public string Author { get; set; }

public bool Composing { get; set; }

public InstantMessage Message { get; set; }

public InstantMessageNotification() : base(string.Empty) { }

public InstantMessageNotification (
string conversationId,
string author,
Direction direction,
bool composing) : base(string.Empty)

this.ConversationId = conversationId;
this.Author = author;

this.Direction = direction;
this.Composing = composing;

public InstantMessageNotification (
string conversationId,
string author,
Direction direction,
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bool composing,
InstantMessage message)
this(conversationId, author, direction, composing)
{

this.Message = message;

Code snippet SilverlightIMClient\Notifications\InstantMessageNotification.cs

. . . m =
When the user is composing an instant message e BR=IEd
in the conversation window, the window |M George Durzi- Available
broadcasts a notification letting the other e T — S s
participant know that the user is typing, as I o
. . eorge Durzi £
shown in Figure 5-7. Wi Sean

When the user presses the Enter key, the
conversation window broadcasts a notification
containing the text of the instant message. (57 George ourm i tping = message.
Because the user has completed typing, the |

notification also specifies that he is no longer
composing the message:

FIGURE 5-7

,) void messageText_KeyDown (object sender, KeyEventArgs e)
{

ﬁﬂﬁ;ﬂ var messageAuthor = _lyncClient.Self.Contact.GetContactInformation

Wroxcom  (ContactInformationType.DisplayName) .ToString /() ;

if (e.Key == Key.Enter)
{
if (!String.IsNullOrEmpty (messageText.Text.Trim()))
{
var instantMessage = new InstantMessage (
dateTimeSent: DateTime.Now,
author: messageAuthor,
messageText: messageText.Text.Trim()) ;

Messenger.Default.Send<InstantMessageNotification> (
new InstantMessageNotification(
conversationId: this.ConversationId,
author: instantMessage.Author,
direction: Notifications.Direction.Outgoing,
composing: false,
message: instantMessage));

this.Messages.Add (instantMessage) ;

messageText.Text = string.Empty;
messages.GetScrollHost () .ScrollToBottom() ;

}
else

{

Messenger.Default.Send<InstantMessageNotification> (
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new InstantMessageNotification(
conversationId: this.ConversationId,
author: messageAuthor,
direction: Notifications.Direction.Outgoing,
composing: true));

Code snippet SilverlightIMClient\ConversationWindow.xaml.cs

The Page class in the Silverlight IM Client application subscribes to notifications of type
InstantMessageNotification and executes the Notification_ InstantMessageComposing
handler when it receives a matching notification.

) Messenger .Default.Register<InstantMessageNotification> (this,

Notification_InstantMessagingComposing) ;
Available for
download on
Wrox.com

Code snippet SilverlightIMClient\Page.xaml.cs

When the application processes the notification, the first thing it needs to do is find the conversation
that the notification is referring to — the application must make sure to send message composition
notifications and instant messages to the appropriate conversation.

After retrieving the InstantMessageModality from the Modalities of the Conversation, the
application checks the value of composing in the InstantMessageNotification instance to
determine whether the participant is in the process of composing an instant message.

As shown in the following code, if composing is false, and the notification is for an outgoing
instant message, the application calls the InstantMessageModality.BeginSendMessage method
to send the instant message text packaged in the notification to the appropriate conversation.

If composing is true, the application calls the ITnstantMessageModality.BeginSetComposing
method to notify the other participants in the conversation that the user is still typing.

) public void Notification_InstantMessagingComposing

(InstantMessageNotification notification)

Available for {
download on

Wrox.com if (notification.Direction == Direction.Outgoing)
{
var conversation = _conversationManager.Conversations.Where (
¢ => c.Properties[ConversationProperty.Id].ToString()
== notification.ConversationId) .FirstOrDefault();

if (conversation != null)

{
var imModality = conversation.Modalities
[ModalityTypes.InstantMessage] as InstantMessageModality;

if (notification.Composing == false
&& !String.IsNullOrEmpty (notification.Message.MessageText))

imModality.BeginSendMessage (
notification.Message.MessageText,
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sendMessageResult =>
{
imModality.EndSendMessage (sendMessageResult) ;
}
null) ;

if (imModality.CanInvoke (ModalityAction.SetIsTyping))
{
imModality.BeginSetComposing (
notification.Composing,
composingResult =>
{
imModality.EndSetComposing (composingResult) ;

}
null) ;

Code snippet SilverlightIMClient\Page.xaml.cs

Receiving Instant Messages

In addition to displaying the history of instant messages between participants in the conversation,
the custom conversation window in the Silverlight IM Client application notifies the user when other
participants in the conversation are typing. When the remote participant finishes typing and sends
the instant message, the application displays the message in the conversation window.

Processing Composition Notifications from Remote Participants

The TsTypingChanged changed event of the TnstantMessageModality is raised when a remote
participant in the conversation is in the process of composing an instant message. The instance
ofIsTypingChangedEventArgsintheIsTypingChangedeventhandkreXposesanIsTyping
property that indicates whether the remote participant is still typing. When the Silverlight IM Client
application handles the TsTypingChanged event, it broadcasts an InstantMessageNotification to
notify the other participants in the conversation if the participant that raised the event is still typing:

‘) void InstantMessageModality IsTypingChanged
(object sender, IsTypingChangedEventArgs e)

Available for {
download on

Wrox.com var imModality = sender as InstantMessageModality;

if (imModality != null)
{
Messenger.Default.Send<InstantMessageNotification> (
new InstantMessageNotification(
conversationId: imModality.Conversation.Properties
[ConversationProperty.Id].ToString(),
author: imModality.Participant.Contact.GetContactInformation
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(ContactInformationType.DisplayName) .ToString(),
direction: Notifications.Direction.Incoming,
composing: e.IsTyping));

Code snippet SilverlightIMClient\Page.xaml.cs

The conversationwindow control in the Silverlight IM Client application subscribes to
notifications of type InstantMessageNotification and executes the Notification_
InstantMessageComposing handler when it receives a matching notification:

‘) Messenger .Default.Register<InstantMessageNotification> (this,
Notification_InstantMessagingComposing) ;

Available for

download on

Wrox.com Code snippet SilverlightIMClient\ConversationWindow.xaml.cs
When the Conversationwindow control processes e . E
the InstantMessageNotification, it checks Conversation with Sean Cha
whether the notification indicates that the remote ——
participant is composing an instant message. If so, Hi Sean

it displays a status message, as shown in Figure 5-8,
to let the user know that the remote participant

is typing.

The conversationwindow control itself

broadcasts and subscribes to notifications of type
InstantMessageNotification; when processing an
InstantMessageNotification, check the notification
direction to ensure that the conversationwindow
processes only incoming notifications. If the
notification includes an instant message, the
application adds it to the Messages collection and

Sewn Chue s Doy

t o : > FIGURE 5-8
displays it in the conversation window:
‘) public void Notification_InstantMessagingComposing
(InstantMessageNotification notification)

Available for {

download on

Wrox.com if (this.ConversationId == notification.ConversationId

&& notification.Direction == Direction.Incoming)

if (notification.Composing)

{

}

else

{

status.Text

status.Text

string.Empty;

String.Format ("{0} is typing", notification.Author) ;
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if (notification.Message != null)
{
this.Messages.Add (notification.Message) ;

Code snippet SilverlightIMClient\ConversationWindow.xaml.cs

Receiving Instant Messages from Remote Participants

When the participant finishes typing and sends the instant message, the ITnstantMessageReceived
event of the TnstantMessageModality is raised. The text of the instant message is available in

the Text property of the instance of MessageSentEventargs in the event handler. The application
broadcasts a notification of type InstantMessageNotification that includes an instance of
InstantMessage containing the instant message text.

‘) void InstantMessageModality_ InstantMessageReceived

(object sender, MessageSentEventArgs e)

Available for {
download on

Wrox.com var imModality = sender as InstantMessageModality;

if (imModality != null)
{
string author = imModality.Participant.Contact.GetContactInformation
(ContactInformationType.DisplayName) .ToString() ;

var instantMessage = new InstantMessage (
dateTimeSent: DateTime.Now,
author: author,
messageText: e.Text);

Messenger.Default.Send<InstantMessageNotification> (
new InstantMessageNotification(
conversationId: imModality.Conversation.Properties
[ConversationProperty.Id].ToString(),
author: author,
direction: Direction.Incoming,
composing: false,
message: instantMessage));

Code snippet SilverlightIMClient\Page.xaml.cs

Terminating Instant Message Conversations

The Silverlight IM Client application can support simultaneous instant message conversations
in multiple instances of the conversationwWindow control. When the user closes a conversation
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window, the application should also terminate the conversation in the window. When the user
closes a conversation window in the Silverlight IM Client application, the Conversationwindow
Unloaded event of the Conversationwindow control is raised. In the handler for the
ConversationWindow_Unloaded event, the application broadcasts a notification of type
ConversationRemovedNotification to notify any subscribers to this notification type that the
conversation should be terminated:

‘) void ConversationWindow_Unloaded (object sender, RoutedEventArgs e)

{

ﬂmﬂ;ﬂ Messenger.Default.Send<ConversationRemovedNotification> (
Wrox.com new ConversationRemovedNotification(this.ConversationId)) ;

Code snippet SilverlightIMClient\ConversationWindow.xaml.cs

The Silverlight IM Client application subscribes to notifications of type ConversationRemoved
Notification. In the handler for the notification, the application disconnects any modalities in the
conversation that are not disconnected. When all the modalities in a conversation are disconnected,
the state of the conversation changes to ConversationState.Terminated. On every iteration
through the modalities of the conversation, the application checks to ensure that conversation has
not been terminated. When all the modalities of the conversation are disconnected, the conversation
is automatically terminated and its properties become inaccessible — the Lync API will throw an
exception if the application tries to access the Modalities collection of the conversation after it has
been terminated.

,) public void Notification_ConversationRemoved

(ConversationRemovedNotification notification)

Available for {
download on

Wrox.com var conversation = _conversationManager.Conversations.Where (
¢ => c.Properties[ConversationProperty.Id].ToString/()
== notification.ConversationId) .FirstOrDefault () ;

if (conversation != null)
( foreach (var modalityKey in conversation.Modalities.Keys)
{ if (conversation.State != ConversationState.Terminated)
( if (conversation.Modalities[modalityKey] != null)
{ if (conversation.Modalities[modalityKey].State
1= ModalityState.Disconnected)

conversation.Modalities [modalityKey] .BeginDisconnect (
ModalityDisconnectReason.None,
result =>
{
conversation.Modalities [modalityKey]
.EndDisconnect (result) ;

3,
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null) ;

else
break;

Code snippet SilverlightIMClient\Page.xaml.cs

When all the modalities in the conversation are disconnected and its state changes to
ConversationState.Terminated, the ConversationManager.ConversationRemoved event is
immediately raised. In the event handler for the conversationRemoved event, the application
removes the conversation from the collection of active conversations it is maintaining:

) void ConversationManager_ConversationRemoved

(object sender, ConversationManagerEventArgs e)
Available for {
download on

Wrox.com this.Dispatcher.BeginInvoke (
new Action(() =>
{

_activeConversationIds.Remove (
e.Conversation.Properties[ConversationProperty.Id].ToString());

1)

Code snippet SilverlightIMClient\Page.xaml.cs

WORKING WITH THE AUDIOVIDEO MODALITY

Working with the Audio Video modality in a conversation is quite different than working with the
Instant Message modality because Lync does all the heavy lifting after your application connects to
the modality. In the previous section, you learned how to use the Instant Message modality to send
messages to participants in the conversation, and to broadcast message-composing notifications so
that participants know when someone else is composing an instant message. There is no such concept
when working with the Audio Video modality; after you connect the audio, video, or both channels
of the modality, audio and video automatically flow between the participants in the conversation.
Unlike when composing an instant message, you are not responsible for capturing the audio or video
and sending it to the other participants — all of that is taken care of automatically by Lync.

Another key difference between the Instant Message and Audio Video modalities is that you

have to explicitly connect to the Audio Video modality in the conversation. You will recall that
in the Silverlight IM Client application in the previous section, the Instant Message modality is
automatically accepted by all the participants in the conversation and connected as soon as it is
retrieved from the conversation’s Modalities collection. When working with the Audio Video
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modality, your application has to connect to the modality before it is able to use it and access its
audio and video channels.

The code that accompanies this chapter includes a WPF Kiosk application, shown in Figure 5-9,
that demonstrates working with the Audio Video modality and its audio and video channels. The
application demonstrates how to start audio and video calls and how to perform simple call control
functionality with the Audio Video modality.

- N
i1 WPF Kiosk =] B |

My Contacts Instructions

Select a contact from your contact list to start an Audio call with. Once the user picks up the call, you can use the
Control Panel to work with the AudioVideo modality and the Audio and Video channels.

Control Panel
Disconnect Audio Channel
Disconnect Video Channel

Hold Call

I LJ ows

Outgoing Video Incoming Video

Status: Signedln My Status: Available Conversation State: Active AudioVideo Modality: Connected Audio: SendReceive Video: SendReceive

FIGURE 5-9

Starting Audio and Video Conversations

To start an audio conversation with a contact, the application creates a new conversation, adds a
participant to the conversation, and then connects to the Audio Video modality of the conversation.
The audio channel of the Audio Video modality is automatically started after the connection

is established. After the application connects to the Audio Video modality, you can access the
individual audio and video channels to start or stop them.

The WPF Kiosk application displays a list of the user’s contacts; after selecting one of these
contacts, the application verifies that the contact is available before adding a conversation to the
ConversationManager instance available in the application.
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var contact = (Contact)contactList.SelectedValue;

J

‘I'\vaiIThI%tor if ((ContactAvailability)contact.GetContactInformation
wmza;n (ContactInformationType.Availability) != ContactAvailability.Offline)

{

_conversationManager .AddConversation() ;

Code snippet WPFKiosk\Window1.xaml.cs

Adding a conversation to the ConversationManager instance causes the ConversationManager
.Conversationadded event to fire. In the handler for the conversationadded event, the application
wires up handlers for the conversation’s ParticipantaAdded and StateChanged events. The
application also gets a handle to the Audio Video modality and wires up its ModalityStateChanged
event. Finally, the application adds the selected participant to the conversation, as shown in the
following code.

‘) void ConversationManager_ConversationAdded

(object sender, ConversationManagerEventArgs e)
Available for {
download on

Wroxcom  conversation = e.Conversation;

e.Conversation.BeginSetProperty (
ConversationProperty.AutoTerminateOnIdle,
false,
result => { e.Conversation.EndSetProperty(result); 1},
null);

e.Conversation.ParticipantAdded +=
new EventHandler<ParticipantCollectionChangedEventArgs>
(Conversation_ParticipantAdded) ;

e.Conversation.StateChanged +=
new EventHandler<ConversationStateChangedEventArgs>
(Conversation_StateChanged) ;

if (e.Conversation.Modalities.ContainsKey (ModalityTypes.AudioVideo))
{
_avModality = e.Conversation.Modalities[ModalityTypes.AudioVideo]
as AVModality;

_avModality.ModalityStateChanged +=
new EventHandler<ModalityStateChangedEventArgs>
(AVModality_ModalityStateChanged) ;

}
if (e.Conversation.CanInvoke (ConversationAction.AddParticipant))
{
this.Dispatcher.BeginInvoke (
new Action(() =>
{
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e.Conversation.AddParticipant ( (Contact)contactList.SelectedvValue) ;

1))

Code snippet SilverlightIMClient\Page.xaml.cs

Later in this chapter, you learn how to distinguish between an outgoing and incoming conversation
in the Conversationadded event.

Understanding the AutoTerminateOnldle Conversation Property

The WPF Kiosk application also sets the AutoTerminateonIdle property of the new conversation
to false. The AutoTerminateonIdle property indicates whether the conversation will terminate
when all of its modalities are no longer active. In conversations created by the Lync client, the
AutoTerminateOnIdle property of the conversation is set to false by default; this allows the
conversation to remain active as long as the Lync conversation window is open.

e.Conversation.BeginSetProperty (
ConversationProperty.AutoTerminateOnIdle,
false,
result => { e.Conversation.EndSetProperty (result); 1},
null);

When the Lync client is running in UI Suppression mode, new conversations are created with the
AutoTerminateOnTIdle property set to true by default. In the WPF Kiosk application, this causes
the conversation to automatically terminate if the Audio Video modality becomes inactive. Setting the
AutoTerminateOnIdle property of the conversation to false when in Ul Suppression mode ensures
that the application can still access the conversation and its properties after the Audio Video modality
is no longer active. This allows the application to restart the audio or video channels of the modality
because the conversation is not in a terminated state.

If a conversation contains both the Instant Message and Audio Video modalities, it will only terminate
when both of the modalities become inactive. Setting the AutoTerminateOnIdle property to true
ensures that the underlying conversation never enters a terminated state, allowing the application to
connect to either modality again as needed. Note that in this case, when the application shuts down, it
needs to explicitly terminate any active conversations by calling the End method of the conversation.

) void Dispatcher_ShutdownStarted(object sender, EventArgs e)
{

Available for : : —
downioad on if (_conversation != null)

Wrox.com {
if (_conversation.State != ConversationState.Terminated)
{

_conversation.End() ;

Code snippet WPFKiosk\Window1.xaml.cs
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Connecting to the Audio Video Modality

Like the Instant Message modality, the Audio Video modality is accessible either at the conversation
or participant level. The WPF Kiosk application works with the Audio Video modality at the
conversation level, and initially connects to it when a participant joins the conversation. You can
connect to the Audio Video modality as long as the conversation itself is not in a terminated state
and at least one other participant is in the conversation other than the logged-in user. The WPF
Kiosk application also demonstrates how to disconnect from and reconnect to the audio and video
channels in the Audio Video modality of the conversation.

To connect to the Audio Video modality, call the BeginConnect method on the avModality object.

In the asynchronous callback for the operation, wire up an event handler for the ActionAvailability
Changed event of the AvModality class. You can now also get a handle to the AudioChannel and
VideoChannel in the modality and wire up a hander for their StateChanged events.

4) void Conversation_ParticipantAdded

(object sender, ParticipantCollectionChangedEventArgs e)

Available for {
download on
Wrox.com if (e.Participant.IsSelf == false)

{
try
{
if (_avModality.CanInvoke (ModalityAction.Connect))
{
_avModality.BeginConnect (
result =>
{
_avModality.EndConnect (result) ;

_avModality.ActionAvailabilityChanged +=
new EventHandler
<ModalityActionAvailabilityChangedEventArgs>
(AVModality_ActionAvailabilityChanged) ;

_audioChannel = _avModality.AudioChannel;
_audioChannel.StateChanged +=
new EventHandler<ChannelStateChangedEventArgs>
(AudioChannel_StateChanged) ;

_videoChannel = _avModality.VideoChannel;
_videoChannel.StateChanged +=
new EventHandler<ChannelStateChangedEventArgs>
(VideoChannel_StateChanged) ;
}
null) ;
}
}
catch (Exception)

{
throw;

Code snippet WPFKiosk\Window1.xaml.cs
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When the Audio Video modality is connected, the audio channel is immediately started and an
audio call is placed to the participant, as shown in Figure 5-10.

I
W7 George Durzi I [=] E3 |l @ Microsoft Lync [_ O] x]
| What's happening today?

George Durzi- Ina call & = :
‘ eorge Durzi-Ina ca x® Syt @ -
Inacall -
M 0l = Video - Share @0 > A Set Your Location +
A& - 106 o | (L b - | ~ LA (]
(=3 to L
Sean Chai ey
B George Durzi Ro Fmdacontact or dial a number
Groups Status Relationship g: x
4 Frequent Contacts
George Durzi - In a call
a
Molly Clark - Offline
4 All Contacts (0/0)
To add contacts, drag from another group or add f..
[~ % - Callforwarding is off [OR
FIGURE 5-10

To disconnect the Audio Video modality in a conversation, call the AvModality.BeginDisconnect
method and specify a value of the ModalityDisconnectReason enum.

J) if (_avModality.CanInvoke (ModalityAction.Disconnect))

{
ﬂmﬂ;ﬂ _avModality.BeginDisconnect (
Wrox.com ModalityDisconnectReason.None,
disconnectResult => { _avModality.EndDisconnect (disconnectResult); 1},
null) ;
}

Code snippet WPFKiosk\Window1.xaml.cs

The ModalityDisconnectReason enum describes the reason for disconnecting the modality; its
values include:

> None

Timeout

Busy
NotAcceptableHere
Decline

DeclineEverywhere

Y Y Y Y Y Y

ReplyOther
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Later in this section, you learn how to use the ModalityDisconnectReason enum to handle
incoming calls that use the Audio Video modality.

Tracking Changes in the State of the Audio Video Modality

You can track changes in the state of the Audio Video modality in the handler for the Modalitystate
Changed event. The WPF Kiosk application uses the value of ModalityStateChangedEventArgs
.NewState in the ModalityStateChanged event handler to display the current status of the Audio
Video modality.

‘) void AVModality ModalityStateChanged

(object sender, ModalityStateChangedEventArgs e)

Available for {
download on

Wrox.com this.Dispatcher.BeginInvoke (
new Action(() =>
{
this.AudioVideoModalityStatus = e.NewState.ToString() ;
1))

Code snippet WPFKiosk\Window1.xaml.cs

The valid states for the Audio Video modality are defined by the ModalityState enum; its
values include:

\

Disconnected
Connecting
Notified

Joining
ConnectingToCaller
Connected
Suspended

OnHold

Forwarding

Y Y Y VY Y VY VY VY

Transferring

Understanding Modality Actions

As the state of the Audio Video modality changes, different actions become available on the modality.
These actions are defined by the ModalityaAction enum and include the following values:

> Connect
> Disconnect

> SetProperty
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Hold

Retrieve

Forward
RemoteTransfer
ConsultAndTransfer
SendInstantMessage
SetIsTyping
SetAudioEndpoint

Accept

Y Y Y Y Y Y VY VY VYYy

Reject
> LocalTransfer

You can check whether an action is currently available on the modality by calling the canTnvoke
method and specifying the ModalityAction to check for; for example:

if (_avModality.CanInvoke (ModalityAction.Connect))
_avModality.BeginConnect (

else
Console.Writeline("Can't connect to AVModality.");

You should always use caninvoke to check whether a particular action is
availability on the modality before performing the action. If the action is not
available, you should notify the application and take an alternative action.

The Modality.ActionAvailabilityChanged event is raised when the availability of a particular
action on the modality changes. In the handler for the ActionavailabilityChanged event, the
WPF Kiosk application checks for the availability of certain actions and updates its user interface
accordhuﬂyfrheModalityActionAvailabilityChangedEventArgsCkwsexposesActionand
IsAvailable properties that you can use to check whether a particular action is available.

‘) void AVModality ActionAvailabilityChanged(object sender,

ModalityActionAvailabilityChangedEventArgs e)
Available for {
download on

Wrox.com this.Dispatcher.BeginInvoke (
new Action(() =>
{
switch (e.Action)
{
case ModalityAction.Connect:
this.CanConnectAudioChannel = e.IsAvailable;
this.CanConnectVideoChannel = e.IsAvailable;
break;
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case ModalityAction.Disconnect:
this.CanDisconnectAudioChannel = e.IsAvailable;
this.CanDisconnectVideoChannel = e.IsAvailable;
break;

case ModalityAction.Hold:
break;

case ModalityAction.Retrieve:
break;

case ModalityAction.Forward:
break;

case ModalityAction.RemoteTransfer:
break;

case ModalityAction.ConsultAndTransfer:
break;

Code snippet WPFKiosk\Window1.xaml.cs

Starting the Audio Channel

You can start the audio channel manually by calling the AudioChannel .BeginStart method.
This is useful when the Audio Video modality is still connected but the audio channel has been
disconnected.

Various actions are available on the channel; these actions are defined by the ChannelaAction enum
and include the following values:

> Start
> Stop
> SendDtmf
Before starting the audio channel, you should use the canTnvoke method to check whether you can

invoke the appropriate action on the channel.

‘) void ConnectAudioChannel_Click(object sender, RoutedEventArgs e)
{

Available for :
download on if
Wrox.com {

(_audioChannel.CanInvoke (ChannelAction.Start))

_audioChannel .BeginStart (
result =>
{
_audioChannel .EndStart (result) ;
},
null);

Code snippet WPFKiosk\Window1.xaml.cs
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In the handler for the AudioChannel . StateChanged event, you can examine the state of the audio

channel and enable or disable specific functionality in the application accordingly. The state of both
the audio and video channels is represented by the Channelstate enum, whose values include:

> Connecting
Notified
Send

Receive

Y Y VY VY

SendReceive

> Inactive

The WPF Kiosk application uses the state of the audio channel to enable and disable the buttons
to control the audio and video channels of the Audio Video modality. For example, if the audio
channel is in a ChannelState.Connecting state, the application doesn’t allow the user to attempt
to start the channel again.

J

Available for
download on
Wrox.com

void AudioChannel_StateChanged (object sender, ChannelStateChangedEventArgs e)
{
this.Dispatcher.BeginInvoke (
new Action(() =>
{
switch (e.NewState)
{

case ChannelState.SendReceive:
this.CanDisconnectAudioChannel = true;
this.CanConnectVideoChannel =

_videoChannel.State == ChannelState.None ? true : false;

this.CanDisconnectVideoChannel = !this.CanConnectVideoChannel;
break;

case ChannelState.Send:

case ChannelState.Receive:

case ChannelState.Notified:

case ChannelState.Connecting:
this.CanConnectAudioChannel = false;
this.CanDisconnectAudioChannel = false;
this.CanConnectVideoChannel = false;
this.CanDisconnectVideoChannel = false;
break;

case ChannelState.Inactive:
this.CanConnectAudioChannel = true;
this.CanDisconnectAudioChannel = false;
break;

default:
break;

Y

this.AudioChannelStatus = e.NewState.ToString() ;
1))

Code snippet WPFKiosk\Window1.xaml.cs
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The audio and video channels of the Audio Video modality are closely related; for example,

the audio channel is automatically started when the video channel starts. Because the video
functionality available from the video channel depends on the state of the audio channel, the WPF
Kiosk application uses the handler for the aAudioChannel .StateChanged event to enable or disable
user interface elements used to control the video channel.

Call Control with the Audio Video Modality

The Audio Video modality provides simple call control functionality that includes the ability to:
»  Place a call on hold and later retrieve it
»  Send DTMF tones to a call
»  Transfer a call

Actions taken on the Audio Video modality of a conversation can affect the Instant Message
modality if it is also active in the conversation; for example, a conversation that includes both the
Instant Message and Audio Video modality can be placed on hold or transferred.

Placing a Call on Hold

When issuing the AvModality.BeginHold command, the Instant Message modality is also put

on hold if it is active in the conversation. If both the audio and video channels of the Audio Video
modality active, they are placed on hold. To place a call on hold, first use canInvoke to ensure that
you can invoke the Hold modality action on the call, and then call the AvModality.BeginHold
method to place the call on hold.

) private void HoldCall_Click(object sender, RoutedEventArgs e)

{

95’3'.?5'!.3'35 if (_avModality.CanInvoke (ModalityAction.Hold))

Wrox.com {

_avModality.BeginHold (
result => { _avModality.EndHold(result); 1},

null) ;
}
}
Code snippet WPFKiosk\Window1.xaml.cs
When the call is placed on hold, a message is displayed S M=
to the participant in the Lync conversation window, as -
. . George Durzi- In a call &
shown in Figure 5-11. a
3 ’II L ~ Share v &0
When a call is placed on hold: 2
ﬁ ‘You have been put on hold. x
»  The state of the Audio Video modality changes A o) B~ on Hold 005 | R
to OnHold.
FIGURE 5-11

»  The state of the audio channel changes to
Inactive.

»  Ifitis started, the state of the video channel also changes to Tnactive.
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To retrieve a call from hold, first use canTnvoke to ensure that you can invoke the Retrieve modality
action on the call, and then call the AvModality.BeginRetrieve method to retrieve the call.

‘) private void RetrieveCall_Click(object sender, RoutedEventArgs e)

{
ﬂﬂﬁ;m if (_avModality.CanInvoke (ModalityAction.Retrieve))
Wrox.com {
_avModality.BeginRetrieve (
result => { _avModality.EndRetrieve(result); },

null) ;

Code snippet WPFKiosk\Window1.xaml.cs

When a call is retrieved from hold:
>  The state of the Audio Video modality changes back to connected.
>  The state of the audio channel changes to sendreceive.

>  If it was previously started, the state of the video channel changes to send, Receive, or
SendReceive, depending on its previous state.

Sending DTMF Tones

A custom communications application that uses Lync UI Suppression mode needs to provide an
alternate mechanism for the user to send DTMF tones to a call. For example, a communications
kiosk that allows a user to look up and dial employees in a company directory may require the user
to use a number keypad to enter the extension to dial.

The number keypad in the Lync conversation window is not available in UI Suppression mode; the
application needs to implement a custom number keypad control, and a mechanism to send DTMF
tones to the audio channel of the Audio Video modality in the call.

You can implement a custom number keypad control that sends the DTMF tone to the audio
channel of the call when the user presses a key on the keypad. After verifying that you can invoke
the Sendptmf action on the audio channel, use the AudioChannel . BeginSendDtmf method to send
a DTMF tone to the audio channel representing the key that the user pressed on the keypad:

if (_audioChannel.CanInvoke (ChannelAction.SendDtmf))

{
_audioChannel .BeginSendDtmf (
numericKeypad.PressedKey,
result => { _audioChannel.EndSendDtmf (result); },
null);

Working with Video

The Audio Video modality includes a video channel that you can use to broadcast and receive video
from other participants. The video channel of the Audio Video modality relies heavily on the audio
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channel; the audio for the video channel is broadcast to all participants in the conversation via the
audio channel. When starting the video channel of the Audio Video modality, the audio channel
is started automatically if it isn’t already. If the audio channel is stopped, the video channel is also
stopped if it was previously started.

To start the video channel, first check whether you can invoke the start channel action, and then
call videoChannel.BeginStart:

) void ConnectVideoChannel_Click(object sender, RoutedEventArgs e)
{

3},’3}.'1?3;3'35 if (_videoChannel.CanInvoke (ChannelAction.Start))

Wrox.com {
_videoChannel .BeginStart (
result =>
{
_videoChannel .EndStart (result) ;

Iy
null);

Code snippet WPFKiosk\Window1.xaml.cs

After the video channel is started, its status changes to send and the recipient in the conversation
sees the video you are broadcasting. If the recipient begins broadcasting video, the status of the
video channel changes to sendreceive to indicate that you are sending and also receiving video
across the video channel of the Audio Video modality.

To track changes in the state of the video channel, wire up a handler for its sStatechanged event. In
the handler for the stateChanged event, you can check the state of the video channel and display a
Videowindow control for incoming video, outgoing video, or both. The videowindow control is only
available when Lync is running UI Suppression mode.

y The videowindow control is not a Lync control; it is a native Win32 control,
and is available in the Microsoft .Lync.Model . Conversation.AudioVideo
namespace. Recall that the Lync controls are not available when Lync is running
in Ul Suppression mode.

Calling videoChannel .CapturevideoWindow control returns an instance of the videowindow control
representing the video being broadcast by the user currently signed in to Lync. Calling VideoChannel
.RenderVideoWindow returns an instance of the videowindow control for the video being broadcast by
the other participant in the conversation.

) void VideoChannel_ StateChanged

(object sender, ChannelStateChangedEventArgs e)
Available for {
download on

Wrox.com this.Dispatcher.BeginInvoke (
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new Action(() =>

{
this.VideoChannelStatus = e.NewState.ToString() ;

if ((e.NewState == ChannelState.Send
|| e.NewState == ChannelState.SendReceive)
&& _videoChannel.CaptureVideoWindow != null)

ShowVideo (windowsFormsPanelOutgoingVideo,
_videoChannel .CaptureVideoWindow) ;

}

if ((e.NewState == ChannelState.Receive
|| e.NewState == ChannelState.SendReceive)
&& _videoChannel.RenderVideoWindow != null)

ShowVideo (windowsFormsPanelIncomingVideo,
_videoChannel .RenderVideoWindow) ;

Code snippet WPFKiosk\Window1.xaml

Because the videowindow control is a native Win32 control, you need to host it in a Windows
Forms Panel control that is inside a windowsFormsHost control in the XAML.

‘) <TextBlock>Outgoing Video</TextBlock>

<interop:WindowsFormsHost x:Name="windowsFormsHostOutgoingVideo">
ﬂﬂﬂ;m <forms:Panel x:Name="windowsFormsPanelOutgoingVideo"/>
Wrox.com < /interop:WindowsFormsHost>

<TextBlock>Incoming Video</TextBlock>

<interop:WindowsFormsHost x:Name="windowsFormsHostIncomingVideo">
<forms:Panel x:Name="windowsFormsPanelIncomingVideo"/>
</interop:WindowsFormsHost>

Code snippet WPFKiosk\Window1.xaml.cs

To show the videoWindow, you need to place it in a Windows Forms Panel control, and then set its
position and style.

‘) // From AudioVideoConversation sample application in Lync SDK

void ShowVideo (System.Windows.Forms.Panel videoPanel, VideoWindow videoWindow)
Available for {

d‘mwgg':n //Win32 constants: WS_CHILD | WS_CLIPCHILDREN ‘ WS_CLIPSIBLINGS;
const long lEnableWindowStyles = 0x40000000L | 0x02000000L | 0x04000000L;
//Win32 constants: WS_POPUP| WS_CAPTION | WS_SIZEBOX
const long 1lDisableWindowStyles = 0x80000000 | 0x00C00000 | 0x00040000L;
const int OATRUE = -1;
try
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//sets the properties required for the native video window to draw itself
videoWindow.Owner = videoPanel.Handle.ToInt32();
videoWindow.SetWindowPosition (0, 0, videoPanel.Width, videoPanel.Height);

//gets the current window style to modify it
long currentStyle = videoWindow.WindowStyle;

//disables borders, sizebox, close button
currentStyle = currentStyle & ~1DisableWindowStyles;

//enables styles for a child window
currentStyle = currentStyle | 1EnableWindowStyles;

//updates the current window style
videoWindow.WindowStyle = (int)currentStyle;

//updates the visibility
videoWindow.Visible = OATRUE;
}
catch (Exception exception)

{

throw (exception) ;

Code snippet WPFKiosk\Window1.xaml.cs

The WPF Kiosk application renders incoming and outgoing video, as shown in Figure 5-12.

\ A W 'J
VIAED VWINAOWS

Outgoing Video Incoming Video

FIGURE 5-12

Handling Incoming Audio and Video Conversations

An application that works with Lync running in UI Suppression mode may need to provide the
user with an interface to initiate and receive instant message and audio or video calls. This section
describes how to handle incoming instant message and audio or video conversations.
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Evaluating the Direction of the Conversation

The conversationManager.ConversationaAdded event is raised by an outgoing or incoming
conversation; however, the event doesn’t expose a way of checking the direction of the

new conversation. Instead, you must rely on checking the status of the individual modalities in
the conversation.

Recall that the Instant Message modality is automatically accepted by all the participants

in a conversation; so when checking the state of the Instant Message modality in the
Conversationadded event, the conversation is incoming if the state of the Instant Message modality
IS Connected.

The Audio Video modality is not automatically accepted by the participants in the conversation;
so the conversation is incoming if the state of the Audio Video modality is Notified.

‘) void ConversationManager_ConversationAdded

(object sender, ConversationManagerEventArgs e)
Available for {
download on

Wrox.com _conversation = e.Conversation;
_isIncomingAvVConversation = false;
if (_conversation.Modalities.ContainsKey (ModalityTypes.AudioVideo)
&& _conversation.Modalities[ModalityTypes.AudioVideo].State

== ModalityState.Notified)

_isIncomingAVConversation= true;

if (_isIncomingAVConversation)

Code snippet WPFKiosk\Window1.xaml.cs

Working with Audio and Video Devices

If the state of the Audio Video modality is Notified, you have to explicitly handle and accept the
incoming call. However, before accepting the call, you must ensure that the user has the necessary
audio or video hardware available to handle the call.

The LyncClient class exposes a DeviceManager class that you can use to query the audio and

video devices that are installed on the user’s machine. The DeviceManager class exposes an
ActiveAudioDevice and ActivevVideoDevice property that allows you to get a handle to the active
audio or video device on the machine. If an active audio device is present, call AvModality.Accept
to accept the incoming call, and AvModality.BeginConnect to connect to the Audio Video modality.
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If no active audio device is present, call AvModality.Reject to reject the call; you need to also
provkk:1ModalityDisconnectReason———ﬁlﬂﬁsCase,useNotAcceptableHeretoindkﬁtethatthe
user doesn’t have the hardware required to accept the incoming call.

‘) void ConversationManager_ConversationAdded

(object sender, ConversationManagerEventArgs e)

Available for {
download on
Wrox.com

if (_isIncomingAVConversation)
{
if (_lyncClient.DeviceManager.ActiveAudioDevice != null)
{
if (_avModality.CanInvoke (ModalityAction.Connect))
{
_avModality.Accept () ;
_avModality.BeginConnect (
result => { _avModality.EndConnect (result); },
null) ;

}

else
{
_avModality.Reject (ModalityDisconnectReason.NotAcceptableHere) ;

throw new Exception("No active audio device.");

Code snippet WPFKiosk\Window1.xaml.cs

If you also need to ensure that the user has an active video device before accepting the call, verify
that LyncClient .DeviceManager.ActiveVideoDevice is not null.

The DeviceManager class also exposes AudioDevices and VideoDevices collections that contain a
list of Microsoft.Lync.Model . Device.Device objects. You can iterate through the collections to get
or set the active audio or video device if more than one audio or video device is on the user’s machine.

SUMMARY

When running the Lync client in UI Suppression mode, you can build a new class of
communications applications that don’t rely on the Lync user interface to provide communications
capabilities. UI Suppression mode gives you the ability to build such applications without having
to work with a lower level API such as the UCC API; the Lync client is still the user endpoint that
connects to the Microsoft Lync Server 2010 infrastructure — its user interface is just not visible.
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When the Lync client is running in UI Suppression mode, you have to start conversations at the
individual modality level because Automation and the Lync controls are not available. Using
the Lync API, you can work with the Instant Message and Audio Video modalities to create
conversations; add participants; and start instant message, audio, or video calls.

The next chapter introduces you to building server-side communications applications with the
Unified Communications Managed API 3.0 (UCMA). Unlike the Lync API, UCMA applications are
typically long-running processes hosted in a Windows or Windows Communications Foundation
(WCF) service. UCMA applications can be used to run back office operations such as help desks,
call centers, or virtual personal assistants.
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WHAT'’S IN THIS CHAPTER

Building server-side Lync applications with UCMA
Working with Session Initiation Protocol

Using basic UCMA classes

Applying coding best practices for UCMA applications

Y Y Y Y VY

Deploying UCMA applications

Think of Microsoft Lync Server 2010 as a sort of technological iceberg. On the surface, it is

a revolutionary enterprise voice and unified communications platform that makes powerful
communication capabilities easy and inexpensive to deploy in organizations of any size. Dig a
bit deeper, and you find that it has fantastic integration with other Microsoft products, such as
Exchange, Outlook, SharePoint, the Office suite, Dynamics CRM, and others.

This integration capability alone would make Lync Server 2010 a compelling product. But
many people are unaware of the enormous range of customization that is possible with the
server-side extensibility platform that is built into Lync Server. The Unified Communications
Managed API, commonly known as UCMA, is the large and powerful chunk of Lync Server
2010 that is usually hidden below the surface.

Using this API, developers can build communication-enabled applications that can facilitate
special communication scenarios such as automatic call distribution for contact centers,
interactive voice response applications, call monitoring and billing solutions, middle-tier
communications clients, and many others. Even better, UCMA provides a layer of abstraction
over the complexities of connection management and messaging, so that developers can
concentrate on solving business problems.
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The following chapters attempt to take you on progressively deeper dives below the water to see
the full extent of the customization that you can accomplish with Lync Server using UCMA.

Each chapter, besides describing generally what a UCMA feature can do, pulls back the layers
of abstraction to show you what happens under the surface in Session Initiation Protocol (SIP)
messages when a UCMA operation is executing. The chapters also show UCMA capabilities
as much as possible in context, so that you can understand how they can fit into the real-world
applications you may need to develop.

UCMA 3.0 is the current version of the API that ships with Lync Server 2010. Throughout the
following chapters, the authors highlight features that are new in UCMA 3.0, for the benefit of
readers who have experience building applications using previous versions of the API.

This chapter initiates you into the wonderful world of UCMA, beginning with a short overview of
Session Initiation Protocol, the language spoken by Lync Server 2010, and then a sort of whirlwind
tour of what UCMA applications can do and some key points of development and deployment.

WHAT IS A UCMA APPLICATION?

In theory, you could create server-side applications that interact with Lync Server by opening a TCP
connection with the server yourself in code, constructing the necessary SIP messages manually,

line by line, listening for the responses, and parsing them. This would be a bit like building a new
telephone from spare parts every time you want to make a phone call.

As an example, here are the individual low-level steps you would need to go through, even in the
simplest case, to initiate an audio call:

1.  Send an INVITE request to the proxy server for the target user agent.

2. Include some SDP (Session Description Protocol) in the message body to negotiate how
media should be sent back and forth.

3. Reccive a 100 Trying message from the proxy server.

4. Receive a 180 Ringing message from the proxy server after the call is ringing to the user
you are calling.

5. Receive a 200 0k when the user has answered the call.

6. Look at the SDP in the 200 ok and decide whether the media parameters are acceptable.

7. Send an Ack message to acknowledge the 200 Ok.

8. Begin sending audio media in Real-Time Transport Protocol (RTP) format to the other

user agent.

9. Begin receiving audio media in RTP format from the other user agent.

What Does UCMA Do?

The Unified Communications Managed API, also known as UCMA, saves you all of this trouble
by abstracting away all the messy details of SIP signaling, so that the entire sequence of messages
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that two user agents exchange to initiate an audio call becomes a single asynchronous method
like this one:

// Start the call.
_call.BeginEstablish(OnEstablishCompleted, null);

This saves your intellectual energy for the code that is specific to the scenario you are trying to
enable or the other components with which you want to integrate your call control code.

UCMA adds this level of abstraction by means of a collection of classes that handle the various
aspects of unified communications. The actual SIP signaling goes on under the covers. These
high-level classes make diving right into unified communications development easy.

Server-side Uses

The primary purpose of UCMA is to allow developers to build server-side Unified
Communications applications that extend Lync Server. These fall into two general categories:
middle-tier client applications and highly available multi-user services.

The Lync Web App (formerly known as Communicator Web Access) is a great example of a
middle-tier client application. This type of application acts as a sort of proxy for clients, allowing
users to perform Lync operations through an interface that is hosted on a server rather than a client
application on the user’s PC. A middle-tier client could be a web application, a web service, a
voice-activated application, or even something else entirely.

The other common use of UCMA is to provide services that extend Lync in some way to many
users at once. An example is conference recording: With UCMA, a developer can easily create an
application with a Lync contact that users can invite to conferences to have them recorded. UCMA
takes care of needs such as high availability, resiliency, and connection pooling so that developers
do not need to reinvent each of these capabilities for every new application.

Client-side Uses

UCMA can work in conjunction with the client-side extensibility APIs, discussed in the previous
chapters, to dynamically provide a wide variety of types of context to users in the Lync client.

Also, UCMA can simulate a large number of clients for load-testing purposes.

Finally, although UCMA is primarily intended as a server-side API, building some types of client-
side applications with this API is possible, as long as the UCMA runtime is installed on every
computer that will run the application.

Unlike previous versions of the API, UCMA 3.0 supports only the 64-bit versions
of Windows. There is no 32-bit version of the UCMA 3.0 SDK available.
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Integration with Non-Microsoft SIP Platforms

Lync Server 2010 and UCMA 3.0 can interoperate with other SIP platforms in certain cases. UCMA
3.0 applications can route two-party audio calls to and from an IP-PBX or gateway if its SIP domain
is configured as a trusted SIP domain for the application’s collaboration platform. Audio is the only
supported modality; interoperation with instant messaging and conferencing is not supported.

SESSION INITIATION PROTOCOL IN BRIEF

To initiate and control calls and other communication sessions, Microsoft Lync Server uses a
somewhat extended version of the Session Initiation Protocol, commonly known as SIP. SIP is one

of the three relatively standard protocols that are used in Internet telephony and in other unified
communications solutions. The others are H.323, which is the oldest of the three protocols, and IAX,
which is specific to the open-source VoIP (Voice over Internet Protocol) platform Asterisk.

SIP is defined in RFC 3261, a so-called Request for Comments document written by the Internet
Engineering Task Force (IETF). It was intended to standardize the initiation of VoIP calls across
different platforms, and it allows interoperation between servers and devices from different vendors.
Although Lync Server adds a number of its own Microsoft-specific features to SIP, forming what you
can think of as a SIP dialect, Lync Server 2010 and UCMA 3.0 supports interoperation with non-
Microsoft SIP platforms for basic voice calls.

Although SIP plays many important roles in communication sessions, it does not
carry the actual audio for voice calls. For this purpose, Lync Server uses another
protocol, Real-time Transport Protocol (RTP), discussed later.

A number of excellent books cover the Session Initiation Protocol in great detail, so the authors
won’t attempt to rehash those in their entirety here. However, several SIP concepts are important
to a full understanding of how Lync Server works behind the scenes.

SIP User Agents

In SIP-based communications, the senders and recipients are known as user agents, or UAs for
short. During each SIP transaction, one endpoint acts as the server (the user agent server, or UAS)
and the other acts as the client (the user agent client, or UAC). Generally speaking, any SIP endpoint
can act at different times as both a client and a server, just as any normal phone can both send and
receive calls.

In Lync Server, the Communicator application acts as a user agent on an individual PC. SIP phones
and voicemail boxes are also user agents, and nearly any UCMA application you build will need to

function as a user agent (or multiple user agents). In fact, if it had a TCP/IP connection to the Lync

Server domain and spoke proper SIP, your nose hair trimmer could register with the server as a user
agent and send and receive SIP messages.
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Although sending messages to one another directly is entirely possible for user agents, they need to
know the exact network location of the target user agent to do this. To relieve individual user agents
of the burden of keeping track of each other user agent and following its every move, SIP introduces
two other roles: the proxy and the registrar.

SIP Proxies and Registrars

In Lync Server, the SIP proxy and the SIP registrar are alter egos; although they have different
names and different (though related) roles, they are performed by the same server. In a nutshell, the
registrar receives a message from a user agent telling its current location, and stores this information
in a directory. The proxy receives incoming communication requests that are intended for a specific
user agent, optionally authenticates the requestor, looks up its location and registration status

in the directory, and either denies the request, responds that the recipient is not available, or routes
the request.

Registration

Imagine a busy lawyer with a thriving international law practice. This lawyer, although she

travels frequently and is difficult to reach, is lucky enough to have a top-notch secretary who knows
her travel schedule and her important contacts down to the letter. Because she is too busy to field
unsolicited calls from photocopier salesmen, Jane (the lawyer) never gives out any of her phone
numbers or email addresses. Instead, anyone who needs to reach her calls the secretary.

Whenever she arrives in a new location, Jane sends a message from her phone to her secretary (let’s
call her Roxanne, or Roxie for short) saying, for instance, “Arrived Slovakia. Send calls to Ljubljana
office until 1pm EST.”

While she is still around, she sends a regular update so the secretary knows she is still available:
“Still in Ljubljana. Send calls here until 2pm EST.”

If she gets on a plane and won’t be able to take any calls, Jane sends a message to “sign off,” so the
secretary knows not to send her any more calls.

Jane might even give her secretary multiple places to reach her: “Arrived. Send calls to Beirut office
or Lebanese cell number.”

This is more or less how SIP registration works in Lync Server. Every user agent that wants to
receive communication requests and other messages from the proxy server is responsible for
registering with the SIP registrar (in this case, the front-end server) by means of a REGISTER
message. The message specifies the user agent’s current IP address along with some other
information on its status.

The Proxy

Every day, hundreds of calls come in for Jane. Before she sends a call anywhere, Roxie asks a few
questions to determine the caller’s identity. She politely rebuffs any unwanted callers, be they
photocopier salesmen, competitors fishing for information, or neurotic ex-lovers, telling them, in a
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gentle but firm voice, “403 Forbidden,” which is SIP for “I’m sorry, she’s not available. I’ll let her
know you called.”

To those wrong number callers who hesitantly ask whether they’ve reached Jane’s Drains and Sinks,
Roxie calmly says, “404 Not Found,” sending them on their way.

Sometimes the caller is someone Jane would want to speak with, but she is on a plane and can’t
take calls. In these cases, Roxie can either ask the caller to call back, or send the call along to Jane’s
voicemail box.

Finally, if an important call comes in and Jane has registered with Roxie saying she is available,
Roxie lets the caller know she is trying to put the call through to Jane, and rings all the phones Jane
has registered. If Jane answers one of the phones, Roxie puts the call through.

Roxie is doing basically what a SIP proxy server does. The proxy server (which is the front-end
server in Lync Server) receives SIP requests for user agents, authenticates the clients if necessary, and
then proxies the request to the destination as well as the response back to the client.

SIP Methods and Responses

The foundation of SIP is defined in RFC 3261, which includes six standard SIP methods. When SIP
was originally conceived, it was meant for the much more specific purpose of initiating VoIP

calls, and it has gradually been applied to other communications functions such as presence,
multi-modal communication sessions, sending instant messages, and conferencing, necessitating
extensions to the original specification. On top of this, Lync Server adds a few of its own
proprietary extensions to the SIP protocol.

@ SIMPLE is a protocol that was devised to handle the new functions of presence
management and instant messaging that were not supported by the original SIP
protocol. Lync Server uses SIMPLE as part of its own brand of SIP; you may see
the term SIP/SIMPLE to describe this pairing. SIMPLE, in case you are curious,
stands for “SIP for Instant Messaging and Presence Leveraging Extensions,”
which is a mouthful, especially if you read out SIP as separate words. Reciting it in
a deep voice can be effective at warding off anyone who challenges your technical
knowledge, as well as feral animals.

Although Lync Server treats its own SIP progeny and the ones it adopted from the RFCs perfectly
equally, knowing which MS-SIP features are proprietary is useful. These features are highlighted as
they come up in discussions of SIP operations.
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SIP Methods in Lync Server

Table 6-1 shows all the standard SIP methods that are supported by Lync Server.

TABLE 6-1: Standard SIP Methods Supported By Lync Server

METHOD
NAME

INVITE

ACK

CANCEL

BYE

REGISTER

OPTIONS

SUBSCRIBE

NOTIFY

MESSAGE

INFO

REFER

PURPOSE
Requests a SIP signaling session with another user agent.
Acknowledges a request or response from another agent.

Requests the cancellation of a SIP request that has already been
sent before it is accepted by the remote user agent.

Requests the termination of a SIP signaling session that is in progress.

Requests that the SIP registrar register the user agent’s current
network location so that requests coming from other user agents
can be routed.

Requests information on the capabilities of a SIP server.

Requests ongoing notification of a specified type of events, such
as presence changes.

Informs subscribers that an event has occurred.

Carries some type of message, which can be either text or
another content type, to another user agent.

Carries a session control message that does not change the
session state to another user agent.

Requests the other user agent in an existing session to issue a
new SIP INVITE to a specific user agent (generally for a transfer).

WHERE DEFINED

RFC 3261

RFC 3261

RFC 3261

RFC 3261

RFC 3261

RFC 3261

RFC 3265

RFC 3265

RFC 3428

RFC 2976

RFC 3515

Any SIP-enabled device should support at least the methods defined in RFC 3261, and many support
the methods defined in the other RFCs. The methods shown in Table 6-2, however, are very rarely
supported by SIP platforms other than Lync Server.

TABLE 6-2: SIP Methods Specific to Lync Server

METHOD NAME

BENOTIFY

SERVICE

PURPOSE

Informs subscribers that an event has occurred without requiring any

response.

Requests a service provided by the server.
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SIP Responses in Lync Server

UCMA 3.0 provides access in some way to each of the SIP methods described here, and we will
discuss how the methods work in a bit more detail in later chapters.

Most SIP methods (the one significant exception being BENOTIFY) require the recipient to send
a response back to the sender. These responses are very similar to the standard HTTP responses,
although they have different meanings in the SIP world. Each one begins with a three-digit response
code, with the first digit between 1 and 6, followed by a short plain-text description of the response.

Table 6-3 shows some of the more common SIP response codes used by Lync Server.

TABLE 6-3: Common SIP Responses

SIP STATUS CODE
100 Trying
180 Ringing

183 Session Progress

200 OK

202 Accepted

301 Moved Permanently
302 Moved Temporarily
400 Bad Request

401 Unauthorized

403 Forbidden

404 Not Found

407 Proxy Authentication Required

408 Request Timeout

480 Temporarily Unavailable

481 Call/Transaction Does Not Exist

484 Address Incomplete

486 Busy Here

ENGLISH TRANSLATION
I’m trying to route your request.
It’s ringing, and we’re waiting for the user to accept.

Something’s changed, but we’re still waiting for the user to
accept.

Okay, | accept your call.

Got your message. (MESSAGE requests don’t require a SIP
session to be created, so there’s no 200 OK.)

Update your address book.

This user is taking calls somewhere else for a while.

| didn’t understand your request.

| need you to authenticate before you can register.

“I’'m sorry, Dave. I'm afraid | can’t do that.”

No such user.

| need you to authenticate before you can send requests.
The user couldn’t send a response fast enough.

Can’t take your call right now.

You're telling me to do something with a call that doesn’t
exist or already ended.

This isn’t a valid SIP address.

The user is already on a call at this particular network
location.
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SIP STATUS CODE ENGLISH TRANSLATION

488 Not Acceptable Here This user can’t do what you’re asking for.

500 Server Internal Error Something’s wrong with the server.

503 Service Unavailable The proxy server is down or not available.

504 Server Timeout | was trying to reach another server and it didn’t respond.
603 Decline | don’t want to take your call.

You can perform almost any operation in UCMA 3.0 without using these codes at all, but you will
find them in exception details and in the response data from call control operations if you inspect
it under a powerful microscope. There’s certainly no need to memorize the codes, but a basic
familiarity with what they mean and which ones are bad news will take you a long way in some of
the trickier troubleshooting situations.

If you want to be cool and cutting-edge, consider answering your phone with
the words “200 OK.” It’s very trendy, and, paired with a stylish hat, will get you
into some of the most exclusive clubs.

How Is Lync Server Different from Other Platforms?

At this point, you may be wondering what differentiates Lync Server 2010 from other SIP-based
communications platforms. This question has many answers, including some concerning call quality,
security, and the like, but from the perspective of what you can do with the Unified Communications
Managed APIL, you can take note of a few features as they come up later in this chapter: multi-modal
communication sessions, enhanced presence, and powerful conferencing capabilities.

Omne noteworthy technical feature that distinguishes Lync from most SIP-based
telephony platforms is that Lync uses TCP to transmit SIP messages, while most
other platforms use UDP. This is important to keep in mind when integrating
Lync applications with other SIP platforms.

UCMA BASIC CONCEPTS

This section serves as a sort of primer on the fundamentals of the Unified Communications
Managed API. The classes and concepts described here come up frequently in the following
chapters on UCMA, and so spending a bit of time understanding them before delving in to the
various capabilities of UCMA is worthwhile.
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The Collaboration Platform

The foundation of any UCMA application is an instance of the CollaborationPlatform class,
which manages connections with Lync Server, as well as other resources that are shared between all
the user agents created by the application.

Any application that will use the UC Managed API must have an instance of the
CollaborationPlatform class. Depending on the purpose of the application, it will use
either clientPlatformSettings, ProvisionedApplicationPlatformSettings,or
ServerPlatformSettings to supply the configuration values for the collaboration platform.

Chapter 7 goes into the details of creating and configuring a collaboration platform and describes
the steps in starting it up.

Client Platforms

Although UCMA is primarily a server-side API, one situation in which it can be useful

is for building client-side applications. To load-test server applications, having many clients
connected to the application at once is usually necessary. This is difficult to do with Communicator,
because each instance of Communicator allows only one user to be signed in. A collaboration
platform initialized with clientPlatformSettings can use only user endpoints and cannot
perform any trusted operations. However, it can be used in an application without any

provisioning (that is, objects do not need to be created in the Lync central management store for the
application).

Server Platforms

By far the majority of UCMA applications use a server platform, which allows them to perform
trusted operations. To initialize the collaboration platform with serverPlatformSettings, your
application must have its own trusted application object in the central management store (see
Chapter 7 for details). Unlike client platforms, server platforms have the option of using transport
layer security (TLS) for all SIP signaling rather than ordinary TCP, as long as the server on which
the application runs has a certificate that it can use to authenticate itself to Lync Server. Using TLS
is a good idea in almost all cases for security reasons.

Endpoints

The network endpoints that UCMA applications use for their user agents are represented in code
by instances of the UserEndpoint or the ApplicationEndpoint class, which, with the assistance
of some other related classes, handle all operations that concern a single user agent. The individual
endpoints are tied to the collaboration platform, which can have any number of endpoints
associated with it.
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@ Although the terms represent slightly different concepts, UCMA developers use
the term endpoint more or less interchangeably with user agent when talking
about unified communications applications. In this book you’ll mostly see the
terms Lync Server endpoints or just endpoints during discussions about the
specifics of UCMA code.

In theory, a UCMA application can run without any endpoints, but it would not be able to serve any
useful purpose, because the application would have no SIP user agents with which to send or receive
messages. Therefore, any useful UCMA application will, when starting up, initialize and establish at
least one user endpoint or application endpoint. Each class is appropriate for a somewhat different
type of UCMA application.

When to Use a UserEndpoint

The UserEndpoint class allows an application to perform communication operations on behalf of
a single Lync Server user (a User object in Active Directory). When established, the user endpoint
always registers with Lync Server and retrieves presence and contact information for the specified
user. Through the UserEndpoint class, you can perform contact and contact group operations as
well as publish a presence using a presence grammar (both of which are covered in later chapters),
but because the user endpoint represents a single user, an application cannot use it to perform
trusted operations such as impersonating another Lync Server user.

Acting on Behalf of One or More Users

The UserEndpoint class is best suited for an application that acts on behalf of a number of different
existing users simultaneously. Some common examples are

>  Load testing applications
>  Voice mail systems

»  Web-based client applications (like Communicator Web Access)

Contact and Group Operations

Because contact lists are only available for full-fledged Lync users (not server application contacts)
any application that performs contact list operations must use the UserEndpoint class.

Presence Publishing Using Grammars

Publishing presence information for a user is simplified by the UserEndpoint class, because it can
take advantage of grammar-based presence publication, which automatically assigns access control
information and instance IDs to presence elements.

The user endpoint is not as robust in recovering from connection failures as the application endpoint,
so it is less appropriate for server applications that must be highly available. When a user

endpoint loses connectivity with Lync Server, it attempts to re-register with Lync Server once, but if
this attempt fails it gives up and makes no further attempts to recover the connection. Applications
that must weather temporary losses of connectivity should use the application endpoint.
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When to Use an Application Endpoint

The applicationEndpoint class is meant for highly available server applications that provide a
service to many different users simultaneously. Because it does not represent an individual user, it
has a separate identity defined by a contact object in Active Directory.

Automated Communications Services

Common examples of applications for which the ApplicationEndpoint class is appropriate include:
» Interactive voice response (IVR) systems
> Automatic call distributors
>  Message broadcasting or alert applications
>

Conference recording services

Impersonation and Other Trusted Operations

Because an application endpoint is automatically trusted by Lync Server, it is able to “impersonate”
any individual user in order to perform communications operations on behalf of that user. The trust
relationship also frees the endpoint from the connection throttling that is normally imposed on
endpoints by Lync Server.

Providing Services to a Conference

The application endpoint’s trusted status with Lync server allows it to perform conference operations
that would otherwise be restricted to conference leaders, as well as some special operations that cannot
be performed at all through the Lync client. It can also join conferences as a trusted participant; in this
state, it is not shown in the conference roster and has the same rights as a conference leader.

The ApplicationEndpoint class is able to load-balance connections across several front-end
servers. In addition, it is more persistent than the UserEndpoint class in recovering connectivity
with Lync Server. When an application endpoint loses its connection to Lync Server, it goes into the
Reestablishing state and tries to regain its connection with the server until it succeeds, regardless
of how long it remains without a connection.

Application endpoints are not able to perform any contact operations, nor can they publish
presence with a presence grammar. Applications that need to do either of these should use the
UserEndpoint class.

Conversations and Calls

In theory, an adventurous developer with plenty of time to spare could build a .NET application
that acts as a SIP user agent without using UCMA at all. It would need to open and manage the
necessary TCP connections on its own, receive incoming connections, build SIP messages to send to
other user agents, and parse incoming SIP messages, extracting the necessary information from

the headers and the message body.

In most cases, however, the repetitive steps of establishing a connection, building SIP messages
with the proper headers, and keeping track of SIP session state would be a distraction from the
more varied business logic that needs to go into complex unified communications applications.
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UCMA 3.0 takes those low-level signaling responsibilities off of developers” hands, so that they
can concentrate on the higher-level functions of the application, while allowing access to technical
details such as SIP headers, signaling, and media negotiation where finer-grained control is necessary.

Communication Between Local and Remote Endpoints

Just as the UserEndpoint and ApplicationEndpoint classes abstract away the low-level details

of maintaining a SIP user agent, the Conversation class abstracts away the signaling required to
establish a SIP dialog with another user agent. Between Lync Server endpoints, a Conversation can
consist of multiple modalities, with each modality represented by a cal1 object.

WHAT IS A MODALITY?

One of the features of “unified communications” platforms such as Lync Server is that
they support a number of different forms of communication. These typically include
audio, video, and instant messaging. Lync Server also supports application sharing
and web sharing. Each of these forms of communication is known as a modality.

A call object represents a single SIP signaling session (with a single modality) between the
application and a remote user agent. The call class itself is abstract, so an application must use
one of the modality-specific subclasses, such as TnstantMessagingCall or AudioVideoCall.

Figure 6-1 shows the relationship between endpoints, conversations, and calls in UCMA.

I’'m an application endpoint. | can manage
any number of conversations. Each of my
conversations can have one or more calls

that belong to it.
%Movdeoca

C ti
/Onversa ion InstantMessagingCall

—F ——q

ApplicationEndpoint AudioVideoCall
Conversation

&

InstantMessagingCall
Conversation

FIGURE 6-1

www.it-ebooks.info


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

158 | CHAPTER6 INTRODUCTION TO THE UNIFIED COMMUNICATIONS MANAGED API

Conversation Objects Provide a Layer of Abstraction

The different functions of the conversation and call classes are a common source of confusion
for developers new to UCMA 3.0. Which one is responsible for doing what can often be unclear at
first when you are establishing a new instant messaging session or audio call from an application.

In two-party communication, the Conversation object holds together all the calls to a single
remote endpoint. Through its associated conferenceSession instance, it also handles signaling
with a conference focus to join a conference for multi-party communication.

Visualizing Conversation and call may help, as shown in Figure 6-2. You can think of the
Conversation object as a larger pipe between two endpoints that contains one smaller pipe, a call
instance, for each modality.

Conversation
AudioVideocCall

_—*—

--------‘-------------

InstantMessagingCall

FIGURE 6-2

Another easy way to understand the conversation class is to think of the conversation windows
in the Communicator application. Generally anything that would occur in a single window in
Communicator is handled by a single instance of the conversation class in UCMA 3.0. Two-
party instant message and audio calls with a single other user can be handled with one instance of
Conversation, just as they would require only one window in Communicator. To create a second
instant message call with a different user, however, you require a new Conversation, just as you
would need a new window in Communicator.

Call Objects Represent Types of Media

A conversation alone is not enough to start communicating with another endpoint. Actually
establishing a signaling session and negotiating media exchange is the responsibility of the
subclasses of call.

In Lync Server terms, any communication session, whether or not it involves
audio, is referred to as a call. Throughout this book, consider audio, instant
message, and application sharing sessions alike as calls.
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Establishing a call has three major components: the SIP signaling, the media negotiation (using
SDP), and the media delivery (via RTP). Each of these responsibilities is handled by a separate class.
Table 6-4 shows the responsibilities of these three classes.

TABLE 6-4: Abstract Base Classes Involved in Call Establishment

CLASS RESPONSIBILITY

call SIP signaling
MediaProvider SDP media negotiation
MediaFlow Media delivery

Each modality has a set of subclasses derived from these three base classes. Table 6-5 shows the
subclasses for audio/video calls and for instant messaging calls.

TABLE 6-5: Subclasses of Call, MediaProvider, and MediaFlow

BASE CLASS AUDIO/VIDEO SUBCLASS INSTANT MESSAGING SUBCLASS
Call AudiovideoCall InstantMessagingCall
MediaProvider AudioVideoProvider InstantMessagingProvider
MediaFlow AudiovVideoFlow InstantMessagingFlow

There is also a set of subclasses for the application sharing modality, with names following the same
pattern.

Generally, unless you extend UCMA 3.0 to handle a new modality, you will not need to deal
directly with the MediaProvider subclasses. The call subclasses use their corresponding media
providers to perform media negotiation at the appropriate point in call establishment.

The MediaFlow subclasses also do much of their work behind the scenes. They provide an
abstraction for the flow of media back and forth between the participants in a call. These classes
expose APIs that allow an application to manipulate the media for the call. For instant messaging
calls, this can include, for example, sending and receiving individual instant messages. For audio calls,
UCMA 3.0 provides several helper classes, such as Player and Recorder, that allow an application
to easily send audio to a call or process audio that it receives from a call. You can read about these
classes in detail in Chapter 12.
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The call object itself is responsible for signaling, which includes just about anything that affects
the state of the call. To establish, accept, terminate, or transfer a call, for instance, you must call
methods on the ca11 object. Chapter 8 covers all of these call control APIs.

Conferencing

Many SIP-based communication platforms extend SIP in some way to support conference calling.
Lync Server makes use of some extensions to SIP based on the framework described in RFC 4353 to
handle multi-party communication sessions, or conferences. Microsoft’s version of this conferencing
protocol is known as C3P (Centralized Conference Control Protocol). A conference in Lync Server
is any communication session (whether instant message, audio, web sharing, or something else) in
which having more than two participants is possible.

SIP Sessions with Multiple Remote Endpoints

A SIP signaling session can only have two participating endpoints: the user agent server and the user
agent client. To get around this limitation, Lync Server introduces two server roles, the conference
focus and the multipoint control unit, which manage conferences by handling multiple sessions

at once — one with each conference participant — and route the media from each participating
endpoint to all the others.

A number of UCMA classes deal with conferences. These can be divided roughly into three
categories:

»  The conferenceservices class handles conference scheduling and management.
ConferenceServices is accessible through a property on the ApplicationEndpoint or
UserEndpoint instance.

» The ConferenceInvitation class allows an application to invite remote users to a
conference. The application must create a new instance of ConferenceInvitation for each
remote user who is to be invited.

»  The conferenceSession class represents a communication channel with a conference focus,
and handles joining the conference. ConferenceSession also handles sending commands to
the conference focus to perform conference operations such as removing a participant. It is
associated with McuSession objects, each of which represents a communication channel with
an MCU. These expose methods to send commands to the MCU.

The Conference Focus Manages the Roster

The conference focus is a Lync Server role that acts as a sort of traffic cop for SIP signaling in
conferences. Whenever a conference is created, the focus creates a new conference focus session that
represents that conference. Endpoints that want to join the conference send a SIP INVITE message
to the conference focus along with some additional information that specifies which conference they
want to join. Depending on the conference admission policy (who is allowed to join under what
circumstances) the focus either admits them or forbids them to join.
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The focus keeps track of which modalities are included in the conference, how long it is scheduled
to last, which participants are designated as leaders, and who is to be invited to the conference.
Conference leaders can send commands to the focus to invite additional participants or to terminate
the conference.

Multipoint Control Units Mix the Media

While the conference focus manages the conference as a whole and its participants, multipoint control
units, or MCUs, handle the routing of media from each participant to the others in the conference.
A separate MCU exists for each modality, because the routing works differently for each one.

Trusted conference participants can send commands to an audio MCU to manipulate the routing of
media. See Chapter 12 for details.

Collaboration is the term used for the capabilities in Lync Server that enable you to keep track of
other users and whether they are available for conversations, as well as control which other users
can see the same information about you.

The collaboration features in Lync Server fall into two general categories: presence and contact lists.
Each of these has a chapter devoted to it later in the book. For now, the following sections introduce
some basic concepts that can help you to understand the presence and contact list APIs in UCMA
3.0, so that they will make sense to you when they come up in later chapters.

Enhanced Presence

The essential idea behind presence is simple and clever. With a conventional telephone, you have no
way to tell whether the person you are about to call is available to talk, or even near a phone. There
is also no particularly good way to determine which number (home, office, mobile) will be the best
to call. This leads to situations such as “phone tag” where two people repeatedly miss each other’s
phone calls.

Presence-enabled communication platforms alleviate this problem by allowing users to publish
“presence” information that shows whether they are available on one or more communication
devices (whether a phone, computer, or something else) and whether they are in a position to answer
incoming communications. At a minimum, users can generally be “Available,” “Busy,” or “Away.”

Some platforms, such as Lync Server, allow users to publish a number of different categories of
information, such as location, contact details, customized status notes, and calendar information.
These things give others even more context to use as they decide whether and how to contact

the user.

Some protocols, such as Extensible Messaging and Presence Protocol (XMPP), which is used by
Google Chat, have built-in support for presence. The plain vanilla variety of SIP, unfortunately,
does not have any presence support. Lync Server accordingly uses a popular SIP extension called
SIP/SIMPLE that introduces some new headers and message types into standard SIP to support
presence operations.
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What Is Enhanced Presence?

The presence mechanism in Lync Server is known as enhanced presence. It is “enhanced” because it has
a number of features that go above and beyond the basic concept of presence. These features include:

>  Multiple “categories” of presence information, including state, calendar data, contact card,

and location

»  Support for multiple points of presence — more than one endpoint publishing presence
information for a single user

Access control lists that allow users to limit who can see what presence information

Interruption control — the Do Not Disturb status allows users to block incoming
communications

Presence Categories

Lync Server has five built-in presence categories, which are shown in Table 6-6. All the standard
presence information is contained in these categories.

TABLE 6.6: Built-in Presence Categories

CATEGORY

State

contactCard
calendarData

Services

routing

note

PURPOSE

Indicates how available the user is for communications, and whether the useris in
a call or conference.

Contains contact details for the user.
Contains data from Exchange on the user’s availability during the day.

Indicates what communication capabilities (such as audio, instant messaging, or
application sharing) the user can currently support.

Indicates where calls to the user should be routed (forwarding or simultaneous-ring
details).

Holds a plain-text status note that is usually entered by the user in Communicator.

In addition to these, with a bit of tinkering, defining custom presence categories to hold other types
of information on the user is possible.

Presence Aggregation

Lync Server allows users to be logged in from more than one place. That is to say, a user can have
multiple endpoints with his or her SIP URI connected to Lync Server at the same time. Each of these
endpoints can publish its own presence information. For instance, one of the endpoints could be

a computer that publishes an “Away” state when the user hasn’t moved the mouse for 20 minutes.
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Another could be a SIP-enabled phone that publishes a “Busy” state when the phone is “off the
hook.” If the user picks up the phone and makes a long call, neglecting the computer for some time,
the phone might publish a “Busy” state to Lync Server while the computer publishes an “Away”
state. For Lync Server to come up with a single, consistent presence state to make available to other
users, it needs to combine all of these various inputs in a process called presence aggregation.

Lync Server mixes together four types of state when calculating an aggregated presence that will
determine the color of the user’s presence indicator. These states are shown in Table 6-7.

TABLE 6-7: Types of State in Lync Server

STATE TYPE DESCRIPTION

User state The presence selected by the user in Communicator or another client.
Phone state Whether the user is in an audio call or conference at the moment.
Machine state Whether the user is active at the machine associated with this endpoint

(for example, whether the mouse has been moved recently).

Calendar state The user’s availability according to his or her Exchange calendar.

Lync Server collects these four types of information from all the available sources and looks at when
each one was published to determine an aggregate presence state.

Presence Containers for Access Control

In Communicator, users have the option of putting a contact into an access control list such as “Team,”
“Company,” or “Public” to indicate how much of the user’s presence information should be available
to that contact. Within Lync Server, these access control lists are managed using presence containers.

You can think of a presence container as a box for pieces of presence information that is restricted
to certain users. When Lync Server stores a user’s presence, it associates each piece of information
with one or more of the presence containers. Other users only get the presence information in the
containers they have access to.

Each user has a different set of presence containers. So, for instance, Deborah might publish her
location details to the Team and Personal containers, whereas Reginald only publishes them to the
Personal container. Likewise, Deborah might give Reginald access to her Team container, whereas
Adela gives Reginald access to her Company container.

Presence Queries and Subscriptions

A Lync Server endpoint has two options for learning about the presence of a specific user. To check
a user’s presence on a one-time or intermittent basis, an endpoint can query Lync Server to find

out the current presence of one or more users. If an endpoint needs to be notified of a user’s every
presence update, it can register a presence subscription with Lync Server for one or more users.
Thereafter, whenever Lync Server receives a presence update for one of those users (the subscription
targets), it sends the subscriber a notification of the new presence.
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Because multiple points of presence can exist for a single user, each endpoint needs a way to find
out about presence updates that are triggered by other endpoints for the same user. Lync Server
allows an endpoint to subscribe to its own (“local”) presence, so that it finds out about any presence
updates published by other endpoints for the same user.

Automatic Presence Publishing in UCMA

When registering with Lync Server, you can configure both user endpoints and application
endpoints to automatically publish certain pieces of presence information. In the case of an
application endpoint, this is an “automaton” presence that is designed to remain on the server for a
long period of time without expiring. For user endpoints, it is simply an initial presence publication
to be provided to the server on registration.

Local Presence and Remote Presence

UCMA provides separate APIs to handle local presence and remote presence. Local presence is the
presence of the application or the user on whose behalf it is acting; a UCMA application can use
the LocalownerPresence class to publish presence updates and receive notifications of presence
changes made by other endpoints representing the same user.

Remote presence is the presence of any other Communications Server user. Access to remote
presence operations is through instances of the RemotePresenceview class. This class maintains
up-to-date presence information on one or more other users, which are referred to as the subscription
targets. Performing a one-time query of a user’s presence through the RemotePresenceservices
object associated with an endpoint is also possible.

Contact List and Contact Group Operations in UCMA

Because a user may sign in to Lync Server from any instance of Communicator, or from a web client,
storing information on contacts locally would be problematic — the contact list would be different
depending on where the user signed in. Instead, Lync Server maintains a contact list for each user at
the server level. Endpoints can retrieve this information from Lync Server and can make modifications
to the server-side contact list by sending SIP messages with a particular type of XML content.

Lync Server also allows you to place the contacts into contact groups for ease of lookup.

The contactGroupServices property on the UserEndpoint class references an object through
which you can make changes to the contact list that belongs to the endpoint owner.

Application endpoints do not have contact lists associated with them, and so the Application
Endpoint class does not have the contactGroupServices property.

UCMA DEVELOPMENT PRACTICES

A number of best practices exist for development with the UC Managed API that will come up in
subsequent chapters. Having a general understanding of these before diving into UCMA code is
helpful, so this section briefly explains some of the common practices you will see in UCMA 3.0
applications. When you encounter them later in sample code, they will be familiar.

www.it-ebooks.info


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

UCMA Development Practices | 165

Asynchronous Programming

Perhaps the most important thing to know as you begin developing with UCMA is that most of

its methods execute asynchronously. There are two primary reasons for this. The first is that most
UCMA operations involve sending SIP messages to a remote endpoint and awaiting responses, so
quite a bit of waiting can be involved. The second is that, to take advantage of the full processing
power of multiple CPUs, the UCMA runtime queues these operations and executes them using a pool
of worker threads.

The Begin/End Pattern

The asynchronous programming model used by UCMA is the Begin/End pattern. Each operation

is initiated by a BeginMethodName method, such as BeginEstablish. The BeginMethodname
method queues the operation for execution on a worker thread managed by the UCMA runtime. The
last two parameters of any BeginMethodName method are always usercallback (which takes an
optional callback delegate) and state (which takes an optional object containing context about the
operation).

The BeginMethodName method returns an object that implements the TaAsyncResult interface. This

object gives the application visibility to the status of the asynchronous operation.

Each operation with a BeginMethodName method also has a corresponding EndMethodName
method (for example, EndEstablish). The EndMethodName method waits on the completion of the
asynchronous operation if it has not yet completed, and then throws any exceptions that occurred
on the calling thread.

CHAINING BEGIN AND END METHODS

You might be tempted, especially when writing test code, to simply chain together
the Begin and End methods for an asynchronous operation, in effect making it
synchronous, as in the following line of code:

call.EndEstablish(call.BeginEstablish(null, null));

This approach is not always a bad thing, but that’s just about the best thing to say
about it. It’s strongly discouraged in any code that might be used in a production
environment. Asynchronous operations in UCMA, although they are designed to
finish eventually, are not 100 percent guaranteed to complete, so calling them in
this way could very rarely cause a thread to block endlessly. Blocking threads also
can have a negative impact on performance if an application does it too often or for
too long.

In summary, chaining Begin and End methods occasionally to keep coding easy
when testing a new feature won’t hurt anything, but steer clear of it whenever
possible in any code you plan to use in a production application.
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Callback Methods

If you supply a callback delegate when calling BeginMethodName, the UCMA runtime will call
that delegate after the asynchronous operation finishes executing. The callback method must take
a single parameter, an instance of IasyncResult. When the UCMA runtime executes the callback
method, it passes in the TAsyncResult instance that represents this operation. You can use that
instance to call the EndMethodName method.

Always calling the EndMethodName method for whatever operation you are
performing within the callback method is important. If you skip this step, you
will miss any exceptions that were thrown during the asynchronous operation.

The following code snippet shows what this pattern looks like in code. Don’t worry too much
about the Audiovideocall class for now; the important thing to note is how the Begin/End pattern
works.

void EstablishCall (AudioVideoCall call)
{
// Queue the asynchronous operation.
// This will return immediately and the
// operation will execute on a worker thread.
call.BeginEstablish(OnCallEstablishCompleted, call);
}

private void OnCallEstablishCompleted(IAsyncResult result)
{
// Retrieve a reference to the call object from
// the AsyncState property.
AudiovideoCall call = (AudioVideoCall)result.AsyncState;

// Complete the operation and throw
// any exceptions that occurred.
call.EndEstablish(result) ;

Notice how the callback method retrieves the Audiovideocall object from the Asyncstate
property on the TAsyncResult instance. Whatever is passed into the state parameter on
BeginMethodName is stored in this AsyncState property for later retrieval. The code simply needs
to cast it to its original type in order to use it.

Lambda Expressions as Callbacks

At times, the aforementioned method of keeping track of state across the stages of the asynchronous
operation can feel clunky and inconvenient. Thankfully, an alternative exists. Instead of defining the
callback method separately and passing it into the BeginMethodName method as a delegate, you can
simply pass an anonymous delegate or lambda expression as the callback delegate. The following
code snippet demonstrates this:
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void EstablishCall (AudiovVideoCall call)
{
// Queue the asynchronous operation.
// This will return immediately and the
// operation will execute on a worker thread.
call.BeginEstablish(result =>
{
// Complete the operation and throw
// any exceptions that occurred.
call.EndEstablish(result) ;
+,
null // No need for the state parameter.
)

The compiler creates a closure, so that the local variables from the Establishcall method are
essentially still in scope in the callback. This allows for much more concise code, particularly when
the callback needs to work with a number of state objects.

Avoiding blocking the thread that is executing a callback method is best. These
threads are UCMA worker threads. Other operations will continue even if a
worker thread is blocked in a callback, but no other events or callbacks on the
same object will be invoked until the thread is released.

Exception Handling

Proper exception handling is an often tedious but always crucial part of UCMA development.
Thankfully, UCMA keeps things easy by throwing exceptions in a very consistent way.

BeginMethodName methods can throw the following types of exceptions:
> InvalidOperationException
> ArgumentException
> ArgumentNullException

Assuming you are careful about your arguments, catching TnvalidOperationException is
generally only necessary when calling BeginMethodName methods.

EndMethodName methods throw nothing but subclasses of RealTimeException. The
RealTimeException type is defined in the Microsoft.Rtc.Signaling namespace, and is
used exclusively for errors that occur during asynchronous UCMA operations.

Catching RealTimeException whenever you're calling an EndMethodname method is important. By
default, the UCMA runtime does not have any handling of its own for exceptions that occur when it
is executing a callback. If you do not catch these exceptions, your application may crash or become
unstable. For the same reason, catching any exceptions that may be thrown by any other code that
is executed in callback methods is important.
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The following code snippet illustrates catching exceptions on both ends of the asynchronous
operation.

try
{
call.BeginEstablish(result =>
{
try
{
// Complete the operation and throw
// any exceptions that occurred.
call.EndEstablish(result);

}
catch (RealTimeException ex)

{
// Catch and log exceptions.
Console.WriteLine (ex) ;

null
)
}
catch (InvalidOperationException ioex)

{
// Catch and log exceptions.
Console.WriteLine (ioex) ;

This does, admittedly, make the code a bit longer and more cumbersome, but it is important for
keeping UCMA applications working reliably.

As a last resort for handling any exceptions that are thrown in callbacks and not handled, UCMA
provides a static class called UnhandledExceptionManager. By setting the VerifyaAndIgnore
UnhandledThreadPoolException static property to a delegate with the correct method signature,
you can define your own handling for otherwise unhandled exceptions thrown in callbacks.

The following code shows how to register a delegate for unhandled thread pool exceptions.

UnhandledExceptionManager.VerifyAndIgnoreUnhandledThreadPoolException =
HandleUnhandledException;

A negligently simple handler method might look like the following:

private bool HandleUnhandledException (Exception ex,
System.Threading.WaitCallback method, object state)
{
// Log the exception.
Console.WriteLine (ex) ;

// Return true to tell UCMA to ignore the exception.
return true;
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The first parameter passed to the handler method is the exception that was thrown, so that it can be
logged or inspected. The other two parameters should be ignored. The handler can return false to
rethrow the exception (probably causing the application to crash) or true to have UCMA ignore it.

UCMA endpoints can automatically recover from brief connection failures by
re-registering with Lync Server. While these reconnection attempts do not cause
exceptions to be thrown, the UCMA application sometimes needs to do some
cleanup afterwards. Events such as RepublishingRequired can notify the
application of these conditions. Chapters 7 and 9 discuss these events in

more detail.

DEPLOYING A UCMA APPLICATION

During development and initial testing, nothing is wrong with running a UCMA application on
the server you are using for development. When deploying an application, however, giving it a

dedicated server is best. This is particularly important if the application handles audio, video, or
other media at all. Problems will usually arise if more than one media stack is active on a single

physical server.

Where to Deploy

You may be able to run a UCMA application successfully on the same server as other Lync server
roles, but hosting UCMA applications on separate application servers is best. This is especially
important for UCMA applications that handle real-time media such as audio. Hosting a UCMA
application on a server that also hosts a Lync server role such as the audio/video MCU will generally
lead to performance problems and poor audio quality.

To host a UCMA application, your application server must have a number of things:
»  Connectivity with Lync Server

>  If your application will use mutual TLS, a certificate whose subject name is the fully
qualified domain name (FQDN) of the application server, issued by a CA that is trusted by
Lync Server

»  The UCMA 3.0 runtime
Your application must also be configured with the following:
> A trusted application

> A service ID with permission to access the certificate store, if your application is using TLS
to connect to Lync Server

Deployment Tips

Setting up an application server for a UCMA application takes a number of steps that are not
obvious and bear mentioning. These steps are often the culprit when a UCMA application works
fine in debugging but will not run on the application server.
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Certificates

To use mutual transport-layer security (MTLS) when communicating with Lync Server, which is
highly recommended, a UCMA application must have access to a certificate in the local computer
store. This certificate must be issued by a certificate authority that is trusted by Lync Server, and its
subject name must be the fully qualified domain name of the application server.

If this certificate is not installed or the application does not have sufficient permissions to access it, a
T1sException will be thrown on startup.

Depending on your configuration, you may be able to request the certificate from the Certificates
snap-in in Microsoft Management Console on the application server. Alternatively, you can issue
the certificate elsewhere, move it to the application server, and import it through the Certificates
snap-in.

Permissions

For a UCMA application to function properly, it should be run in the context of an account that
is a member of the RTCComponentsUniversalServices group in Active Directory. The
recommended approach is to add the computer account to this group, and then run the UCMA
application as a Network Service. Alternatively, you can create a new Active Directory identity for
the UCMA application, and add it to the RTCComponentsUniversalServices group.

If the application is using mutual transport-layer security (TLS), as mentioned earlier, it must have
adequate permissions to access the certificate in the local computer certificate store that it will use
to authenticate with Lync Server. You can confirm this by right-clicking on the certificate in the
Certificates management console and selecting All Tasks © Manage Private Keys.

Load-Balanced Applications

You can deploy UCMA applications in a load-balanced topology if they are provisioned accordingly.
Chapter 7 covers the necessary provisioning process in detail.

UCMA supports both hardware and DNS load balancing.

SUMMARY

This chapter introduced the Unified Communications Managed API, what you can do with it, and
some of the fundamentals required to begin developing with the API and deploying applications.
It also discussed the Session Initiation Protocol (SIP) and how Lync Server uses it to control
communication sessions.

The next chapter goes a bit deeper into the API, showing how to build a simple UCMA application,
initialize and clean up basic components such as the collaboration platform and endpoints, and
provision the necessary Active Directory objects to get a UCMA application running on the server.

www.it-ebooks.info


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

Do

Starting Up and Shutting Down
a UCMA Application

WHAT'’S IN THIS CHAPTER

Provisioning applications in Active Directory
Starting up a UCMA application
Shutting down a UCMA application

Draining calls

Y Y Y Y VY

Troubleshooting startup and shutdown

A bit of preparation is required before you can run an application written with the Unified
Communications Managed API (UCMA). Although building a simple communications service
takes a matter of minutes, you must take a few steps in your code to set the stage for whatever
communication operations you will perform. Also, before your application can actually run,
connect to Lync Server, and interact with the server or other endpoints, you must provision
some objects to represent it in Active Directory.

This chapter describes the steps required to set up a server to run UCMA applications, and
explains how to write the basic startup and shutdown code which forms the foundation of
any UCMA application.

PROVISIONING AN APPLICATION

Each server-side UCMA application is represented by a trusted application object in the
Lync Central Management Store (a repository that contains topology and configuration
data for Lync Server). The properties of this object provide the configuration settings for the
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CollaborationPlatform object in UCMA code. In addition, just as any Lync Server user must
exist as a User object in Active Directory, any application endpoint must correspond to an Active
Directory contact object. This object is the source of the settings for an applicationEndpoint
object in the application’s code.

Unified Communications developers usually refer to this process of creating Active Directory objects
for a UCMA service as provisioning an application.

Client-side UCMA applications, which use the clientPlatformSettings object to provide
configuration for the collaboration platform, do not require any provisioning. However, applications
of this variety never amount to much, because they are limited to user endpoints and consequently
cannot perform any trusted operations. They can often be found roaming the streets late at night,
mumbling to no one in particular about their bitter fate.

Active Directory itself does not provide a user interface for creating these objects. Rather than
leave users to struggle helplessly with WMI commands, the developers of the UC Managed
API SDK created some tools to make this provisioning process easier. The UCMA 2.0

SDK, which was associated with Office Communications Server 2007 R2, had a tool called
ApplicationProvisioner.exe, a Windows Forms application that provided a graphical user
interface for these provisioning operations. For Lync Server 2010, these have been replaced
with a set of Windows PowerShell cmdlets.

Before sitting down to write code for a new UCMA application, you generally want to begin with
a cup of tea, some light stretching, and a short session of application provisioning with these handy
and easy-to-use PowerShell cmdlets.

Creating a Trusted Application Pool

Before provisioning a trusted application and endpoint for your UCMA application, you must
configure the server that the application will run on to host a trusted application pool. You can
create a trusted application pool using the Lync Topology Builder — a new Silverlight-based
management tool for administering your Lync Server deployment — or using the PowerShell
cmdlets. In this section, you learn how to create a trusted application pool using the
PowerShell cmdlets.

Before creating a UCMA trusted application pool, you must configure a Windows server to run
UCMA applications on. You can host UCMA 3.0 applications on a server running Windows Server
2008 or Windows Server 2008 R2.

The UCMA 3.0 SDK is now only supported on 64-bit operating systems, so start with a Windows
Server 2008 (64-bit) or Windows Server 2008 R2 server that is fully patched and joined to the
domain.

If you’re going to be doing development on this machine, you should also install Visual Studio 2010.
Visual Studio 2010 is a required prerequisite for installing the UCMA 3.0 SDK, which includes the
necessary Visual Studio project templates.
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Installing the UCMA 3.0 SDK

The UCMA 3.0 SDK includes the necessary components that allow you to run and develop UCMA
applications on a Windows server. Your environment for developing UCMA applications differs
from typical .NET development environments in that you have to perform development tasks on a
server machine that has been configured to connect to an existing Lync Server environment.

The first step in configuring a Windows server to run UCMA applications is to install the
UCMA 3.0 SDK.

Download the UCMA 3.0 SDK and run UcmasdkSetup. exe to start the installation process. As
shown in Figure 7-1, the installer verifies that the necessary prerequisites are available and prompts
you to proceed if they are.

!?‘ Deployment Wizard = x|
! Mi ft Unified C ications M d APT 3.0 (RC), SDK
Install )
Install Unified Communications Managed API 3.0 (RC), SDK Tools and Resources
1) Core SDK Click to access tools and other resources to help
2) Workflow SDK manage your Unified Communications Managed
Prerequisites: API 3.0 (RC) deployment.
« .NET Framework 3.5 (SP1 or a higher Service Pack version) e & m
or .NET Framework 4.0 Full Profile L Pack D
« Visual Studio 2008 (SP1 or a higher Service Pack version) Click to go online and download speech language
or Visual Studio 2010 packs for addtional languages.

« Windows Media Format Runtime

« Microsoft Visual C++ 2008 Redistributable - x64 9.0.30729.4148 Package

« Microsoft Visual C++ 2008 Redistributable - x86 9.0.30729.4148 Package

» Microsoft Server Speech Platform Runtime (x64) Package

« Microsoft Server Speech Platform Runtime (x85) Package

« Microsoft Server Speech Recognition Language - TELE (en-US)

« Microsoft Server Speech Text to Speech Voice (en-US, Helen)

« Microsoft Speech Platform SDK (x64) v10.2 Package

+ Microsoft Lync Server 2010 (RC), Bootstrapper Prerequisites Installer
Package

+ Microsoft Lync Server 2010 (RC), Core Components

« Microsoft Unified Communications Managed API 3.0 (RC), Runtime

Help » Install

Back Exit

FIGURE 7-1

The installer also installs the Windows Media Format Runtime and prompts you
to reboot before continuing.
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Install the UCMA 3.0 SDK to the default location, as shown in Figure 7-2.

T Deployment Wizard =i x|

! icrosoft Unified C icati ged API 3.0 (RC), SDK

Install

1t

Product Installation Location

Install |

2 | nstet x urces to help
glj'e‘:va{:j Please choose a location for the product to be installed ns Managed

« .NE
{d nload
« Visu eech language

« Micr | ocation:

e

Back Exit

FIGURE 7-2

As shown in Figure 7-3, the installer informs you after the installation is complete. It also provides
some handy links for downloading additional language packs and tools and resources.

- i

! icrosoft Unified G icati ged APT 3.0 (RC), SDK

Install

w

Install Unified Communications Managed API 3.0 (RC), SDK Tools and Resources
1) Core SDK Click to access tools and other resources to help
2) Workflow SDK manage your Unified Communications Managed
Prerequisites: API 3.0 (RC) deployment.

= .NET Framework 3.5 (SP1 or a higher Service Pack version) e

or .NET Framework 4.0 Full Profile L Pack D
« Visual Studio 2008 (SP1 or a higher Service Pack versian) Click to go eline and download speech language
or Visual Studio 2010 packs for additional languages.

« Windows Media Format Runtime

« Microsoft Visual C++ 2008 Redistributable - x64 9.0.30729.4148 Package

 Microsoft Visual C++ 2008 Redistributable - x86 9.0.30729.4148 Package

» Microsoft Server Spesch Platform Runtime (x54) Package

« Microsoft Server Speach Platform Runtime (x88) Package

» Microsoft Server Spesch Recognition Language - TELE (en-US)

« Microsoft Server Speech Text to Speech Voice (en-US, Helen)

« Microsoft Speech Platform SDK (x64) v10.2 Package

« Microsoft Lync Server 2010 (RC), Bcotstrapper Prerequisites Installer
Package

o Microsaft Lync Server 2010 (RC), Core Components

« Microsoft Unified Communications Managed APT 3.0 (RC), Runtime

Help » + Complete Install

Optional
Read about 'Activating a UCMA Core Trusted Application’ in the Unified
Communications Managed API 3.0 (RC) documentation.

Back | Exit |

FIGURE 7-3
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Installing the Lync Server 2010 Core Components

The UCMA 3.0 SDK installation also installs additional tools that you can now use to configure the
server to host a Lync local management store. The local management store is a local SQL Server
Express database containing information about provisioned applications. The central management
store runs on the front-end server in the Lync topology and syncs to each application server’s local
management store.

Why do you care about this as a developer? If you did any development in UCMA 2.0, recall

all the pieces of information you had to provide to your application in order to start the
CollaborationPlatform for the trusted application. You had to specify a Globally Routable User
Agent URI (GRUU), port, certificate, trusted application name, and trusted application contact
name. UCMA 3.0 introduces the concept of auto-provisioning where your application only needs
to know the UCMA application’s application ID; for example, urn:application:contactcenter.
The UCMA runtime queries the local management store using the application ID to get all the other
necessary pieces of information such as the GRUU, port, and certificate.

To install the Lync Server 2010 core components and configure a local management store, browse to
C:\Program Files\Microsoft Lync Server 2010\Deployment and run the fOllOWing command:

Bootstrapper.exe /BootstrapLocalMgmt /MinCache

As shown in Figure 7-4, the command checks for the necessary prerequisites and installs the Lync
Server 2010 core components.

[+ Administrator: Command Prompt |7 x|

-

C:“Program Files“\Microsoft Lync Server 20818“Deployment>Bootstrapper.exe sBootste

apLocalMgmt ~/MinCGache

Logging status to: C:sUserssadministrator.FABRIKAM-~AppDatasLocalsTemp“i“Bootstra

p-CsMachine-[26818_89_141017_36_2%1.html

Checking prerequisites for hootstrapper...

Checking prerequisite WMIEnabhled...prerequisite satisfied.

ghesking prerequisite NoBootstrapperOnBranchOfficefippliance...prerequisite satis
1ed.

Checking preregquisite SupportedOf.._prereguizsite zatisfied.

Checking prerequisite NoOtherlersionInstalled...prerequisite satisfied.

Checking prereguisites for roles...

Checking prerequisite Supported0S.._prerequisite satisfied.

Checking prerequisite Supported0SMoDC.._prereguizite szatisfied.

Checking preregquisite NolUnsupportedSglRtcLocal...prerequisite satisfied.

Checking prereguisite NolnsupportedSglRtc...prerequisite satisfied.

Checking prerequisite WMIEnahled...prerequisite satisfied.

Checking prerequisite NoOtherlUersionInstalled. .. prevequisite zatisfied.

Checking prerequisite PowerShell2...prereguisite satisfied.

Checking prerequisite SglExpressBtcLocal...installing...success

Checking prerequisite UCredist...prerequisite satisfied.

Checking prerequisite SglNativeClient..._prereqguizite szatisfied.

Checking prerequisite SglBackcompat...installing...success

Checking preregquisite UcmaRedist...prerequisite satisfied.

Installing OcsCore.msi{Feature_LocalMgntStored...success

Complete .

Log file was: %TEMPx\Bootstrap—CsMachine—[2816_89_141[17_36_2921.html

C:“Program Files“Microsoft Lync Server 2818-Deployment’>_

FIGURE 7-4

Using PowerShell to Create a Trusted Application Pool

After the Lync Server 2010 core components are installed, you will see a new program group called
Microsoft Lync Server 2010. Expand this program group and run the Lync Server Management
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Shell. The Lync Server Management Shell provides an environment to run the Lync PowerShell
cmdlets against the Lync Server environment.

Use the New-CsTrustedapplicationPool cmdlet to create a new trusted application pool. The
cmdlet requires you to specify the fully qualified domain name of the registrar and also the site ID.
To get these pieces of information, run the Get-CsSite and Get-CsService cmdlets and take note
of the registrar name and site ID, as follows:

Get-CsSite
Get-CsService -Registrar

Run the New-CsTrustedapplicationPool cmdlet and specify the name of the trusted application
pool, the registrar, and the site ID:

New-CsTrustedApplicationPool -Identity <fgdn> -Registrar <registrar> -Site <site>

Figure 7-5 shows the New-CsTrustedapplicationPool cmdlet being used to create a trusted
application pool called appsrv2 . fabrikam.com using the cs-se. fabrikam.com registrar and the
fabrikam. com site ID.

5% Administrator: Lync Server Management Shell E=TES

S C:sUserssadministrator.FABRIKAM> NeW*CsTrustedﬂpplicationP‘oo1 —Identity ts2.f|.
ahrikam.com —Registrar cs—se.fabrikam.com —8ite fabrikam.com
ARNING: The following changes must bhe made in owrder for the operation to he

omplete.
Enable-CsTopology must still he run for all changes to take effect.

Identity : fabrikam.com—ExternalServer—3

Registrar : Registrar:CS8-SE.fabrikam.com
ileStore <
hrottleAsServer : True
reatAsAuthenticated @ True

OutbhoundOnly : False

RequiresReplication : True

AudioPortStart :

AudioPortCount 5

AppSharingPortStart

fippSharingPortCount : @
ideoPortStart :
ideoPortCount

fipplications IR & 3

DependentServiceList : <F

Berviceld : fabrikam.com—ExternalServer—3
Biteld : Site:fabrikam.com
PoolFgdn H gs2.fah1~ikam.com

Ro le TrustedfpplicationPool

P8 C:xlUsersradministrator. FABRIKAM:

FIGURE 7-5

As prompted by the output of the New-CsTrustedapplicationPool cmdlet, run the Enable-
CsTopology cmdlet to complete the operation. According to the UCMA 3.0 SDK documentation,
this creates the necessary entries in Active Directory for the trusted service:

Enable-CsTopology
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To check that the trusted application pool was created properly and added to the Lync topology,
run the Get-CsTopology cmdlet and examine its output:

(Get-CsTopology -AsXml).ToString() > Topology.xml

Topology.xml contains the details for the entire Lync topology; look for a Cluster node for the
trusted application pool that was just created:

<Cluster Fgdn="appsrv2.fabrikam.com" RequiresReplication="true"
RequiresSetup="true">
<ClusterId SiteId="fabrikam.com" Number="5" />
<Machine OrdinalInCluster="1" Fqgdn="appsrv2.fabrikam.com">
<NetInterface InterfaceSide="Primary"
InterfaceNumber="1" IPAddress="0.0.0.0" />
</Machine>
</Cluster>

Configuring Management Store Replication

Now that you have created a UCMA 3.0 trusted application pool on the server, the next step is to
configure replication from the central management store to the new local management store.

Run the Enable-CsReplica cmdlet as shown in the following code snippet to enable the Replica
service on the server. The Replica service is responsible for replicating changes in the central
management store to all local management store databases in the topology.

Enable-CsReplica

The Replica service is now installed on the server, but it hasn’t done anything yet. You can verify
this by running the Get-CsManagementStoreReplicationStatus cmdlet to check the replication
status of the servers in the topology, as follows:

Get-CsManagementStoreReplicationStatus

You can see in Figure 7-6 that the UpToDate property of the new server is still False.

E3 Adrmirssiraton C jcations Server Shell [F=5EcE =7
S C:\Usershadministrator.FABRIKAM> Enable CSReplic -
S G:\Userssadministrator.FABRIKAM> Get— CSHanﬂgementﬂtureﬂepl]cntmnStatus =
ploDate : True

eplicaPgdn : ts.fabrikam.com

IsDeleted : False

astStatusReport : 5/12/2018 2:13:17 PM

astlpdateCreation : 5/12-2818 2:13:17 PM

pToDate i True
eplicaFqdn : appsru.fabrikan.con

IsDeleted alse
5/12-,2818 2:13:19 PH

astStatusReport
astlpdateCreatio 5/12-2818 2:13:17 PH

pToDate

: False
g ap{sru?.fahril«av\.cm

astStatusReport z
astlpdateCreation : 5-/12/2018 2:16:48 PM

S CivlUsershadministrator.PFABRIKAM>

FIGURE 7-6
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Force replication to start by running the Tnvoke-CsManagementStoreReplicationStatus cmdlet,

as follows:

Invoke-CsManagementStoreReplicationStatus

As shown in Figure 7-7, this cmdlet has no output; it just starts the replication process to replicate
the central management store database to all the local management store databases in the topology.

Server Shell

£ Adminitrator.C

=8 |Eon ==

PS C:\Userssadministrator.FABRIKAN> Invoke—CsManagementStoreReplication
PS C:\Usershadninistrator.FABRIKAM>

| »

FIGURE 7-7

Replication takes some time; use the Get-CsManagementStoreReplicationStatus cmdlet to check
the status of the replication:

Get-CSManagementStoreReplicationStatus

As shown in Figure 7-8, the UpToDate property of the new server is True when replication has
completed, meaning that the local management store is in synch with the central management store.

£ pdminirator 0

Server Shell

=8 Eo ==

pToDate

eplicaFqdn
IsDeleted

astStatusReport

astStatusReport
astUpdateCreation

astStatusReport

astlUpdateCreation :

: True
: appswu.Fabrikan.con

: False
: 5,12,2010 2:17:21 PH
: 5012,2018 2:17:18 PH

astlUpdateCreation :

S C:\Usershadministrator.PABRIKAM> Get-CSManagementStoreReplicationStatus

: True
i ts.fabrikam.com

: False
: 5,12,2018 2:17:21 PH

5/12,2018 2:17:18 PH

rue .
: appsru2.fabrikan.con

: Palse
: 50,12,2010 2:17:56 PM

5,12/2018 2:17:48 PH

S C:\lUsershadministrator. PABRIKAM>

=

4 [

FIGURE 7-8

Requesting and Setting a New Certificate for the Server

The application server is now hosting a UCMA 3.0 trusted application pool and is replicating back
and forth between the local management store on the server and the central management store on
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the registrar server. The final step in the process is to request a new certificate from the domain
certificate authority and set it on the server. This allows the Lync server infrastructure to recognize
and trust the application server as a component of the Lync topology.

Use the Request-CsCertificate cmdlet to request a new certificate. Use the -New switch to specify
that this is a new certificate, and the -Type switch to specify that this will be the default certificate
on the server, as shown in the following snippet. Also provide the path to the certificate authority.

Request-CSCertificate -New -Type default
-CA <Domain Controller FQDN>\<Certificate Authority> -Verbose

Here is an example:
Request-CSCertificate -New -Type default -CA dc.fabrikam.com\FabrikamCA -Verbose
Set the -verbose switch of the cmdlet to get detailed output from the cmdlet, such as the

Thumbprint of the new certificate.

Use the set-CsCertificate cmdlet to set the certificate and specify its type and thumbprint:
Set-CsCertificate -Type Default -Thumbprint <Thumbprint>

There is no output if the set-CsCertificate cmdlet runs successfully.

Creating a Trusted Application

The steps you take to provision your application are generally the same from application to
application. For any UCMA server-side application, you must provision a trusted application using
the New-CsTrustedapplication cmdlet. If the application uses only user endpoints, no other
provisioning is necessary. If it uses any application endpoints, then you must provision a contact
object for each application endpoint using the New-CsTrustedapplicationEndpoint cmdlet.

To begin, open the Lync Server Management Shell from the Start menu on any server where it
has been installed. The Lync Server Management Shell is a Windows PowerShell console that
automatically connects to Lync Server in your domain and loads the various cmdlets that you can
use to manage Lync Server.

To run the cmdlets, you must be logged in as a user who is a member of the RTCUniversalServeradmins
group in Active Directory and also a local administrator on the server.

Unified Communications development is much like a first date in that many

of the things you want to do require special permissions. Provisioning, for
instance, requires you to have administrative privileges on both the local
machine and on the server where Lync Server is running. If you have any issues
with the Management Shell, check that you are running it with administrator
permissions.
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Creating a Trusted Application

The cmdlet for creating a new trusted application has the fairly unsurprising name of New-
CsTrustedApplication. To create a trusted application, type this cmdlet into Management
Shell and press Enter.

To encourage laziness, Lync Server Management Shell allows you to type the
first few letters of a cmdlet and press Tab to auto-fill the rest of the name. You
can press Tab again to cycle through the options.

As shown in Figure 7-9, you are prompted for a number of required parameters:

>  Applicationld: This is a name for your trusted application. You will use this later to refer to
it when configuring your collaboration platform. For ease of reference, choose a descriptive
name such as Percival or Bartholomew.

»  TrustedApplicationPoolFqdn: This is the fully qualified domain name of the trusted
application pool you created on your application server.

»  Port: This is a listening port number for your application. The application will listen for
incoming SIP traffic from Lync Server on this port. Choosing a high-numbered port that is
unlikely to conflict with other services is usually easiest.

It is important to ensure that the listening port you choose is opened on the local
firewall for the application server, so that other servers can send messages to the
application successfully on that port.

(£ Adrinistrator: Lync Server Management Shell E

2 C:S\Userssmichaelg?> Hew—CsTrustedfipplication

mdlet Mew-CsTrustedApplication at command pipeline position 1 |E|
upply values for the following parameters: W
pplicationId: startup.sample

rustedApplicationPoolFgdn: ts.fabrikam.com

ort = B

ARNING: The following changes must he made in order for the operation to he
onplete.

nable—-CsTopology must still be »un for all changes to take effect.

Tdentity : ts.fabrikam.com/urn:application:startup.sanple

omputerGruus : {ts.fabrikam.com sip:ts.fabrikam.comPfabrikam.com;
gruuzopague =spvristartup.sample : JeX—H-6HF100 TmHBBx
HBpAAAY

erviceGruu : sip:ts.fabrikam.conBPfabrikam.comsgruusopague =srur:
startup.sample : JcX—H-6MF100 TmHEBxBBpAAA

rotocol : Mtls

pplicationld : urniapplication:startup.sample

rustedApplicationPoolFgdn : ts.fabrikam.com

ort = 14060

egacyfipplicationName : startup.sample

FIGURE 7-9
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Alternatively, you can specify all the parameters at once:

New-CsTrustedApplication -ApplicationId startup.sample
-TrustedApplicationPoolFgdn ts.fabrikam.com -Port 14000

If you need help with a cmdlet, you can enter the cmdlet name followed by -?
for an explanation of its usage and syntax.

Viewing a Trusted Application

To look up the details for a trusted application after creating it, use the Get-CsTrustedapplication
cmdlet. The simplest way to use this cmdlet is to supply the Tdentity parameter, which is composed of:

applicationPoolFgdn/urn:application:applicationName
For instance, to look up the Myuc14app trusted application, enter:
Get-CsTrustedApplication -Identity ts.fabrikam.com/urn:application:startup.sample

The result is a number of details on the application, as shown in Figure 7-10.

(EF Administrator: Lync Server Managerment Shell

PS CG:sUsersmichaelg? Get—CsTrustedApplication —Identity ts.fabrikam.comsurnzapp .
lication:startup.sample =

Identity : ts.fabrikan.coms/urn:zapplication:startup.sample

ComputerGruus : {ts.fabrikan.com sip:ts.fabrikam.com@fabrikamn.com;
gruu;opagque =srur:startup.sanple :JcX—H—6HMF100T mHBBx
HBpAAAS

ServiceGruu : gipsts.fabrikam.comPfabrikan.comsgruu;sopague =srur:
startup.sanple = JeX-H-6MF100TnH BBxBBpAiA

Protocol : Mtls

Applicationld : urnzapplication:startup.sample

TrustedApplicationPoolFgdn : ts.fabrikam.com
: 14608

Lih g
LegacyApplicationName : startup.sample

PS C:sUserssmichaelg?

FIGURE 7-10

You can also express the same command by entering the application ID and the fully qualified
domain name of the trusted application pool separately:

Get-CsTrustedApplication -ApplicationId urn:application:startup.sample
-TrustedApplicationPoolFgdn ts.fabrikam.com
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The result is exactly the same.

Finally, if the application ID is unknown, you can list details on all trusted applications by entering
only the following:

Get-CsTrustedApplication

This retrieves all trusted applications that have been created. Because the list is often quite long, the
output can be sent to a file using a command like the following;:

Get-CsTrustedApplication > C:\applications.txt

Creating a Trusted Application Endpoint

After you’ve created the trusted application, the next step is to create one or more endpoints with
which the application can send and receive calls and other communications, publish and subscribe
to presence, and perform other Lync Server operations.

To create an endpoint for a trusted application, use the New-CsTrustedaApplicationEndpoint
cmdlet. Include the following parameters, as shown in Figure 7-11.

»  Applicationld: The name of the application in the form urn:application:name.

»  TrustedApplicationPoolFqdn: The fully qualified domain name of the trusted application
pool associated with the trusted application.

SipAddress: The SIP URI that the new endpoint should use, in the form sip: user@domain.

DisplayName: The name that should be displayed for this endpoint in the Lync client.

£ Administrator: Lync Server Management Shell EI

c

S C:sUserssmichaelg?> New—CsTrustedfApplicationEndpoint —fApplicationld uen:app
ation:startup.sample —-TrustedApplicationPoolFgdn ts.fabrikan.com —SipAddress si
sstartup.sample@f abrikan.com -DisplayMame ""Startup Sample™

)

Identity : CN={B872eBca3-B62d-4656—hah5-73f24eded21d>,.CN=Applicati
on Contacts.CN=RIC Service.CH=Services.CN=Configuratio
n.DC=fabrikam, DC=com

RegistrarPool : 1338188996

HomeServer : CH=Lc Services.CH=Microsoft.CHN=fabrikam.com:1,CH=Pools

,CN;ETC Service.CN=8ervices.CN=Configuration.DC=fabrik

am,DC=com

wnerlrn : urn:application:startup.sample
SipAddress : sip:startup.sample@fabrikam.com
DisplayMame : Startup Sample
DisplayNumber H
LineURI

PrimaryLanguage : 8
SecondaryLanguages I
EnterpriseVoiceEnabled : True
Enabled : True

P8 C:s\UsersmichaelgX A%

FIGURE 7-11

Viewing a Trusted Application Endpoint

To retrieve the details for a previously created trusted application endpoint, use the Get-
CsTrustedaApplicationEndpoint cmdlet, with the SIP URI of the endpoint as the Tdentity
parameter, as shown in Figure 7-12.
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7 Administrator Lync Server Management Shell IEI

PS C:“Users“michaelg? Get—CsTrustedApplicationEndpoint —-Identity sip:startup.sam .
ple@fabrikam.com ‘

Identity = GN={872eBcald-B62d-4656-hah5—73f24ede821d} .CN=-fpplicati
on Contacts.CN=RIC Service.CN=Services.CH=Configuratio
n.DC=fabrikan.DC=com

RegistrarPool = GS—SE.fabrikam.com

HomeServer : CN=Lc Services.CN=Microsoft.CH=fabrikam.com:1.CN=Pools
»CN=RIC Sewrvice.CN=Services.CN=Configuration,.DC=Fahrik
am,DC=com

unerlrn = urntapplication=startup.sample

SipAddress : sipistartup.sanple@fabrikam.com

DisplayName : Startup Sample

DisplayNumber =

Line H

PrimaryLanguage H

SecondaryLanguages = £>

EnterpriseloiceEnabled = True

Enabled = True

P§ C:sUserssmichaelg?

FIGURE 7-12

As with trusted applications, retrieving the whole list as a file by entering something like the
following is possible:

Get-CsTrustedApplicationEndpoint > C:\endpoints.txt

This creates a file called endpoints. txt, which contains details on every trusted application
endpoint that has been configured.

Deleting Applications and Endpoints

To remove a trusted application that has been configured previously, use the Remove-
CsTrustedApplication cmdlet. Like Get-CsTrustedapplication, you can run this cmdlet
with just the Tdentity parameter, as in the following example:

Remove-CsTrustedApplication -Identity
ts.fabrikam.com/urn:application:startup.sample

If any endpoints exist for this trusted application, the cmdlet will ask for confirmation that these
should be deleted. After you confirm this, the application and endpoint(s) will be deleted, as shown
in Figure 7-13.

EF Administrator; Lync Server Management Shell IEI

S C:Userssmichaelg> Remove—-CsTrustedApplication —Identity ts.fahrikam.com/urn
application:startup.sample

The application “wrn:application:startup.sample® currently has one or more
contacts assigned to it that will be deleted.

Contacts exist for the application.

[¥1 Yes [N1 No  [81 Suspend [?]1 Help <default is "¥">: ¥

PS C:\Userssmichaelg>

FIGURE 7-13
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To remove a trusted application endpoint without affecting the rest of the application, use Remove-
CsTrustedapplicationEndpoint. In this case, the Tdentity parameter should be the SIP URI of
the endpoint, as shown here:

Remove-CsTrustedApplicationEndpoint -Identity sip:startup.sample@fabrikam.com

STARTING UP AND SHUTTING DOWN WITH EXPLICIT SETTINGS

The first order of business in starting any UCMA application is to create an instance
of collaborationPlatform and start it up. All the other UCMA classes depend on the
collaboration platform in order to operate.

Simply starting up the collaboration platform and establishing an endpoint by itself does not really
accomplish anything useful, so the code in this chapter will be less exciting than in some of the
subsequent ones. At the same time, you must perform these same steps for every single UCMA
application you develop.

Because the setup and teardown code is essentially the same in every UCMA application, having a
sort of test harness that you can use for trying things out in UCMA is handy. The next few sections
describe how to build a test harness application, and then go into more detail on the various
methods of starting up and shutting down.

A UCMA Test Harness

Whenever you do any UCMA development in Visual Studio, assuming you are using transport-
layer security (TLS) for the connection with Lync Server (almost always a good idea), you must
run Visual Studio with administrator rights so that your application can access the certificate store
when you are debugging. You can do this by right-clicking on Visual Studio and selecting Run as
administrator.

If you forget to start Visual Studio with administrator rights and then try to
debug a UCMA application, the UCMA runtime will throw a T1sException
when you try to start your collaboration platform with TLS enabled. The
exception is thrown because the process needs access to the local certificate store
to retrieve the certificate private key, which it uses for TLS. See Chapter 13 for
more details on this.

After starting Visual Studio, follow these steps to create a project for a basic UCMA application:

1. Create a new C# class library project. This project will contain the UCMA code for your
application. You can call it StartupShutdown, or, if you prefer, Samuel.
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2. Go to the Solution Explorer, right-click on your project, and choose Add Reference. Add a
reference to the Microsoft.Rtc.Collaboration assembly, which has everything you will
need for core UCMA development.

3. Return to the Solution Explorer, right-click on the project, and choose Add Reference
again. Add a reference to System.Configuration, which you will use to get your trusted
application information from an App.config file.

4. Now add a second project to your solution. This one should be a console application project
(StartupShutdown.Console, if you like). After creating this project, right-click on it in the
Solution Explorer and choose Add Reference. Switch to the Project tab and add a reference
to the startupShutdown project.

Building the Test Harness Class

The next step is to create a class which will handle startup and shutdown of the collaboration
platform and endpoint. In larger applications, these responsibilities may be split into several classes.

Add a code file called applicationEndpointStarter.cs to your UCMA project. This class will
eventually handle starting up the collaboration platform and a single application endpoint. You can
modify this class to try out different methods of initialization and startup.

To begin building the aApplicationEndpointStarter class, add the following using statements to
the code file. Microsoft.Rtc.Collaboration is the namespace for UCMA 3.0 Core, which you
may see referred to as the collaboration API. Microsoft.Rtc.Signaling is the namespace for

the lower-level signaling API (originally UCMA 1.0) on which UCMA 3.0 is built. The other two

namespaces will come in handy later.

) using Microsoft.Rtc.Collaboration;
using Microsoft.Rtc.Signaling;

Mailablefor 1) 5ing System.Threading;

Wrox.com  ysing System.Configuration;

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Next, add a couple of instance variables to your class to hold references to the collaborationPlatform
object and the ApplicationEndpoint object:

) using System;

using Microsoft.Rtc.Collaboration;
G‘Xﬁfﬁ?ﬂ%fé’ﬁ using Microsoft.Rtc.Signaling;
Wroxcom  ysing System.Threading;

using System.Configuration;
namespace Wrox.ProfessionalUC.Chapter7

{
public class ApplicationEndpointStarterManualSettings
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CollaborationPlatform _collaborationPlatform;
ApplicationEndpoint _appEndpoint;

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Adding Logging and Certificate Helper Classes

The application needs some way of logging what it is doing. Add another code file to your project
called TLogger.cs. This will be an interface that the ApplicationEndpointStarter class can use
to post log messages.

The interface will define three methods: one that takes only a string as a parameter, another that
also takes an exception, and another that takes a string plus a list of parameters.

Enter the following code into the new file for the TL.ogger interface:

,) using System;

Available for  amespace StartupShutdown
Wrox.com {

public interface ILogger
{
void Log(string message) ;

void Log(string message, Exception ex);

void Log(string message, params object[] arg);

Code snippet StartupShutdown\ILogger.cs

Having a more robust logging framework later on might be useful, but for now logging to the
console window should be sufficient. Create a new code file, ConsoleLogger.cs, which will contain
an implementation of ILogger that logs all messages to the console window:

) using System;

m}m;ﬁ':; namespace StartupShutdown

Wrox.com {

public class ConsoleLogger : ILogger
{
public void Log(string message)
{
Console.WriteLine (message) ;

}

public void Log(string message, Exception ex)
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Console.WriteLine (message, ex);

public void Log(string message, params object[] arg)

{

Console.WriteLine (message, arg);

Code snippet StartupShutdown\ConsoleLogger.cs

Before returning to ApplicationEndpointStarter, create one more helper class. This one is a
static class that does nothing but retrieve a private key from the local machine certificate store.
This is the certificate that the application needs in order to authenticate with Lync Server for

mutual TLS.

Call the new code file certificateHelper.cs, and add the following code. The GetlLocalCertificate
method opens the local machine certificate store and iterates through the collection of certificates,
returning the first one it finds whose subject name matches the fully qualified domain name of the local
machine, and which has a private key.

J

Available for
download on
Wrox.com

using System.Net;
using System.Security.Cryptography.X509Certificates;

namespace StartupShutdown

{

internal static class CertificateHelper

{

internal static X509Certificate2 GetLocalCertificate()

{

// Get a reference to the local machine certificate store and
// open it in read-only mode.

X509Store store = new X509Store(StoreLocation.LocalMachine) ;
store.Open (OpenFlags.ReadOnly) ;

// Get a reference to the collection of certificates in the store.
X509Certificate2Collection certificates = store.Certificates;

// Find the first certificate whose name is the
// FQDN of the local machine.
foreach (X509Certificate2 certificate in certificates)
{
if (certificate.SubjectName.Name.ToUpper () .Contains
(Dns.GetHostEntry ("localhost") .HostName. ToUpper () )
&& certificate.HasPrivateKey)

return certificate;
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return null;

Code snippet StartupShutdown\CertificateHelper.cs

Notice that the code uses the Toupper method to make the comparison between
the certificate subject name and the host name case-insensitive. Make sure you
don’t forget this step, because the two will not necessarily match case.

Returning to the ApplicationEndpointStarter class, add another instance variable to hold a

reference to an instance of ILogger, along with a constructor that takes an ILogger instance as a
parameter and stores it in the instance variable.

) public class ApplicationEndpointStarter
{

Available for CollaborationPlatform _collaborationPlatform;

Wrox.com ApplicationEndpoint _appEndpoint;
ILogger _logger;
public ApplicationEndpointStarter (ILogger logger)

{
_logger = logger;

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Starting the Collaboration Platform with Explicit Settings

The class needs an entry point for starting the UCMA application; this will be the start method.
Go ahead and add it to your class as follows:

) public void Start()
{

Available for
download on
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

To start up the collaboration platform, your application needs a number of settings: the trusted
application name, the GRUU, and the listening port. Those can come from the App.config file.
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It also needs the host name of the server on which the application will be running, which you can
determine using System.Net.Dns.

J

Available for
download on
Wrox.com

GRUUs

A GRUU, contrary to initial impressions, is not a mythical beast or the noise

you make when Lync calls won’t connect because of a complex certificate issue.
GRUU stands for Globally Routable User Agent URI, and a GRUU is a URI that is
assigned uniquely to a user agent and can be used to route SIP messages to that user
agent from any user agent client with Internet connectivity.

Each Lync user has a SIP URI that can be used to route communications to that
user. However, a user can be signed in from multiple locations, in which case the
SIP URI does not uniquely identify an endpoint, or user agent. Communications
sent to that SIP URI will be routed (“forked”) to all the registered endpoints for
that user.

Each of these endpoints has a different GRUU associated with it, which allows the
endpoints to be uniquely identified with a URL.

A trusted application is identified by a GRUU because it is configured for a specific
server and so messages intended for it are always directed to the same location.

// Get the trusted application settings from App.config.
string applicationName = ConfigurationManager.AppSettings["applicationName"];
string localhost = System.Net.Dns.GetHostEntry("localhost") .HostName;
int listeningPort =
int.Parse (ConfigurationManager.AppSettings|["listeningPort"]);
string gruu = ConfigurationManager.AppSettings["gruu"];

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

A serverpPlatformSettings object will hold all of these settings for the initialization of the
collaboration platform:

J

Available for
download on
Wrox.com

// Create a settings object.
ServerPlatformSettings settings = new ServerPlatformSettings (
applicationName,
localhost,
listeningPort,
gruu,
CertificateHelper.GetLocalCertificate()

Code snippet StartupShutdown\ApplicationEndpointStarter.cs
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Using the serverPlatformSettings object, create a new instance of CollaborationPlatform and
store a reference to it in the _collaborationPlatform instance variable:

) // Create a new collaboration platform with the settings.

_collaborationPlatform = new CollaborationPlatform(settings);
Available for
download on
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Finally, call BeginStartup on _collaborationPlatform in order to start up the platform:

) // Start the platform as an asynchronous operation.

_collaborationPlatform.BeginStartup (OnPlatformStartupCompleted, null)
Available for }
download on
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

At this point, the UCMA runtime will begin starting the collaboration platform and initiating a
connection to Lync Server. It will do this on a worker thread, so execution of the start method will
finish right away, while the startup operation continues in the background.

ASYNCHRONOUS METHODS IN UCMA

Most methods in UCMA are asynchronous, and use the Begin/End pattern for
asynchronous operations. This means that you call a Begin method (for example,

BeginStartup) to queue up the asynchronous operation for execution by a worker
thread.

In addition to any other method-specific parameters, the Begin method takes two
additional parameters, usually at the end of the parameter list: asynccallback and
state. The asynccallback parameter takes a delegate that represents a callback
method that executes when the operation concludes. The state parameter can be
any object that should be made available to the callback method when it is called.

The worker thread performs the operation in the background, and when it finishes,
it calls the callback method, which must take a single parameter, a reference to an
TasyncResult. The callback method must call the corresponding End method (for
example, EndStartup), passing in the IAsyncResult, to finish the operation and
throw any exceptions on the application thread.

The object that was passed in as the state parameter, if any, is accessible in the
IAsyncResult.AsyncState property (and must be cast to its original type).

Turning these operations synchronous is actually quite possible by stringing
together the Begin and End methods, but this is a bit like trying to catch the tooth
fairy at work by staying awake all night, and is highly discouraged. The reason is
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that some of the operations are quite long-running (a good example is establishing
a call, which can take a few seconds or more if the recipient does not answer right
away), and it’s not absolutely guaranteed that they will always finish.

Along those same lines, throwing unhandled exceptions or blocking for long
periods of time in the callback methods are also not good ideas. There is only
one worker thread for each major UCMA object (CollaborationPlatform,
ApplicationEndpoint, UserEndpoint, Conversation, and so on), and if you
block it, no other operations can be processed for that object.

The compiler will be complaining right about now that there is no such method as onPlatform
StartupCompleted, so go ahead and add that in as well. This method does little more than cleanly
finish the asynchronous operation, but this is always an important step.

As mentioned in Chapter 6, always catching RealTimeException when calling any End method
in UCMA is a good practice. This prevents any exceptions from bubbling back up to the UCMA
runtime and crashing your application or causing unpredictable behavior.

‘) private void OnPlatformStartupCompleted(IAsyncResult result)
{

Available for
download on try
Wrox.com {

// Finish the startup operation.
_collaborationPlatform.EndStartup (result) ;

_logger.Log("Collaboration platform started.");
}
catch (RealTimeException ex)
{

_logger.Log ("Platform startup failed: {0}", ex);
}

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Establishing an Application Endpoint

After the collaboration platform starts up, the application must establish an endpoint. Add a new
method, EstablishEndpoint, to your class to do this:

) private void EstablishApplicationEndpoint ()
{

Available for
download on
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs
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Retrieve the configuration for the application endpoint from app.config. The standard port for
TLS is 5061; if for whatever reason your Lync Server deployment uses a different TLS port, you can
switch the value of the t1sPort variable.

) string contactUri = ConfigurationManager.AppSettings|["contactUri"];
string proxyServerFgdn = ConfigurationManager.AppSettings|["proxyServerFgdn"];
Available for int tlsPort = 5061;

download on
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Use these settings to create an instance of ApplicationEndpointSettings, and set the
UseRegistration property on the settings object to true. This causes the application endpoint to
register with Lync Server, which it would not do by default.

) ApplicationEndpointSettings settings =

new ApplicationEndpointSettings (contactUri, proxyServerFgdn, tlsPort);
Available for
download on
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Initialize a new instance of ApplicationEndpoint, passing in the reference to your collaboration
platform and the newly created ApplicationEndpointSettings. Store a reference to the new
endpoint in _appEndpoint.

) _appEndpoint = new ApplicationEndpoint (_collaborationPlatform, settings);
Available for . . . .
download on Code snippet StartupShutdown\ApplicationEndpointStarter.cs
Wrox.com

Whenever the applicationEndpoint class changes state, it calls the stateChanged event. Add an
event handler for stateChanged so that you can watch the state changes as they occur.

J _appEndpoint.StateChanged +=

new EventHandler<LocalEndpointStateChangedEventArgs> (
Available for _appEndpoint_StateChanged) ;
Wrox.com

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Finally, call BeginEstablish to establish the endpoint.

) _logger.Log ("Establishing application endpoint...");
3533.'1?3;5'35 _appEndpoint.BeginEstablish (OnApplicationEndpointEstablishCompleted, null);
Wrox.com }

Code snippet StartupShutdown\ApplicationEndpointStarter.cs
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Now create the callback method, onapplicationEndpointEstablishCompleted. In addition to
calling EndEstablish, it also sends some details on the endpoint to the log, just so you can see that
it is really established.

‘) private void OnApplicationEndpointEstablishCompleted(IAsyncResult result)
{

Available for
download on try
Wrox.com {

_appEndpoint.EndEstablish (result) ;

_logger.Log ("Application endpoint established.");
_logger.Log ("Contact URI: {0}", _appEndpoint.OwnerUri);
_logger.Log ("Endpoint URI: {0}", _appEndpoint.EndpointUri);
}
catch (RealTimeException ex)
{
_logger.Log ("Application endpoint establishment failed: {0}", ex);

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

The application should begin establishing the endpoint only after the collaboration platform is fully
started up. Go back to the onPlat formstartupCompleted callback method and add a line of code
to call EstablishCompleted after the startup operation finishes.

) private void OnPlatformStartupCompleted (IAsyncResult result)
{

Available for
download on try
Wrox.com {

// Finish the startup operation.
_collaborationPlatform.EndStartup (result) ;

_logger.Log("Collaboration platform started.");

EstablishApplicationEndpoint();
}
catch (RealTimeException ex)
{
_logger.Log ("Platform startup failed: {0}", ex);

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Also, add the event handler for aApplicationEndpoint.StateChanged. This can simply log the
state change.

) private void _appEndpoint_StateChanged(object sender,

LocalEndpointStateChangedEventArgs e)

Available for {
download on
Wrox.com
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_logger.Log ("Application endpoint state changed from {0} to {1}",
e.PreviousState,
e.State) ;

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

Shutting Down the Platform and Endpoint Cleanly

Now that the platform and endpoint are both set up and started, it’s time to shut everything down.
Add a public shutbown method to the class, which kicks off the shutdown process by terminating
the application endpoint.

) public void ShutDown ()
{

sxﬂl'l‘l’:;%':; _logger.Log ("Terminating application endpoint...");

Wrox.com

_appEndpoint.BeginTerminate (OnApplicationEndpointTerminateCompleted, null);

Code snippet StartupShutdown\ApplicationEndpointStarter.cs

As you can see, the shutdown process is more or less the reverse of startup; the first step is to
terminate the endpoint, and after the endpoint is terminated the application can shut down the
platform.

Exiting a UCMA application without properly shutting down the collaboration
platform can cause memory leaks, because unmanaged resources may not be
released correctly. You needn’t worry about it too much during debugging if your
application crashes a few times without shuiting down cleanly, but ensuring that
a clean shutdown always occurs in any production application is important.

The callback for the endpoint termination can finish the asynchronous operation and then begin
shutting down the collaboration platform.

) private void OnApplicationEndpointTerminateCompleted(IAsyncResult result)
{

Available for
download on try
Wrox.com {

_appEndpoint.EndTerminate (result) ;
_logger.Log ("Application endpoint terminated.");
ShutDownPlatform() ;

}
catch (RealTimeException ex)

ww