SignalR: Real-time
Application Development

Utilize real-time functionality in your .NET applications with ease

PACKT

www.it-ebooks.info



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

SignhalR: Real-time Application
Development

Utilize real-time functionality in your .NET applications
with ease

Einar Ingebrigtsen

open source

community experience distilled

PUBLISHING
BIRMINGHAM - MUMBAI

www.it-ebooks.info


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

SignalR: Real-time Application Development

Copyright © 2013 Packt Publishing

All rights reserved. No part of this book may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, without the prior written
permission of the publisher, except in the case of brief quotations embedded in
critical articles or reviews.

Every effort has been made in the preparation of this book to ensure the accuracy
of the information presented. However, the information contained in this book is
sold without warranty, either express or implied. Neither the author, nor Packt
Publishing, and its dealers and distributors will be held liable for any damages
caused or alleged to be caused directly or indirectly by this book.

Packt Publishing has endeavored to provide trademark information about all of the
companies and products mentioned in this book by the appropriate use of capitals.
However, Packt Publishing cannot guarantee the accuracy of this information.

First published: June 2013
Production Reference: 1310513

Published by Packt Publishing Ltd.
Livery Place

35 Livery Street

Birmingham B3 2PB, UK.

ISBN 978-1-78216-424-1

www . packtpub.com

Cover Image by Abhishek Pandey (abhishek.pandeyl210@gmail . com)

www.it-ebooks.info


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

Credits

Author
Einar Ingebrigtsen

Reviewers
Gustavo Armenta

Roar Flolo

Acquisition Editor
Martin Bell

Commissioning Editor
Ameya Sawant

Technical Editors
Joyslita Dsouza

Veronica Fernandes

Veena Pagare

Project Coordinator
Joel Goveya

Proofreader
Stephen Silk

Indexer
Monica Ajmera

Graphics
Ronak Dhruv

Production Coordinator
Arvindkumar Gupta

Cover Work
Arvindkumar Gupta

www.it-ebooks.info


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

About the Author

Einar Ingebrigtsen has been working professionally with software since

1994 —ranging from games development on platforms such as Playstation, Xbox,
and the PC, to enterprise line of business application development, which he has
been working on since 2002. He has always kept the focus on creating great products
with great user experiences, putting the user first. Einar is a Microsoft MVP awardee
five years in a row, awarded for his work in the Silverlight space with projects such
as Balder, a 3D engine for Silverlight. Today Einar runs a company called Dolittle
with partners, doing consultancy and building their own products with their own
open source projects at the heart of what they do (http://github.com/dolittle).
Among the clients that Dolittle has been involved with for the last couple of years,
include NRK (largest TV broadcaster in Norway), Statoil (Norwegian oil company),
Komplett (largest e-commerce in Norway), and Holte (leading Norwegian developer
for construction software).

Additionally, Einar loves doing talks at the user groups and conferences,

and has been a frequent speaker at Microsoft venues talking about different
topics, the last couple of years talking mostly about architecture, code quality,
and cloud computing.

It might sound like a cliché, but seriously, without my wife this book
could not have happened. Her patience with me and her support

is truly what pretty much makes just about anything I turn into a
reality. So, Anne Grethe, thank you! I'm also blessed with kids with
great patience while I have much going on, but most of all, thanks to
them for keeping me playful!

I'd also like to thank my colleagues who have been kind enough to
not point to the fact that I've had too much going on in the period
of writing this book, with crazy mood-swings. I'll be sure to buy a
round the next time we're having a company get together.

www.it-ebooks.info


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

About the Reviewers

Gustavo Armenta (Mexico) is an employee at Microsoft Main Campus located

in Redmond which is very near to Seattle, WA. His current project is SignalR. He
spends a good deal of his time with his team members: Damian Edwards (Australia),
David Fowler (Barbados), Stephen Halter (US), Taylor Mullen (US), Abhishek Nanda
(India), Xiaohong Tang (China), and Jorge del Conde (Mexico).

Gustavo published a blog entry about how to use SignalR the day after the

team released the first version of SignalR. The blog was visited by thousands of
developers, and a few of them asked questions about it. He was surprised when

his blog was used as reference to explain on Wikipedia what SignalR is. Then, he
received an e-mail originating from the blog: Ameya Sawant (India) an editorialist
for Packt Publishing who invited him to review a new book on the topic. Gustavo
accepted the offer. He started working with Joel Goveya (India), project coordinator
for Packt Publishing, and Einar Ingebrigtsen (Norway), the author of this book. To
complete this story, we would need to know the location and country of origin of
one more person—you, the reader!

As you can realize, I feel very fulfilled with the experiences my
professional career is providing me, both in knowledge and lifestyle.
Thanks mom and dad, for giving me two amazing siblings.

Roar Flolo started his career as a game developer at Funcom in 1993. Since

then he has worked on most game platforms developing real-time 3D graphics,
character animation, tools and asset pipelines, Al, networking, physics integration,
and vehicle physics.

He worked freelance since 2005 until he co-founded Pixelwerk AS in 2012, where
he's currently a CTO working on exciting technologies such as real-time 3D, mobile
development, augmented reality, web solutions, WebGL, and graph databases.

www.it-ebooks.info


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

www.PacktPub.com

Support files, eBooks, discount offers and more

You might want to visit www. PacktPub. com for support files and downloads related
to your book.

Did you know that Packt offers eBook versions of every book published, with PDF
and ePub files available? You can upgrade to the eBook version at www.PacktPub.
com and as a print book customer, you are entitled to a discount on the eBook copy.
Get in touch with us at serviceepacktpub.com for more details.

At www . PacktPub. com, you can also read a collection of free technical articles, sign
up for a range of free newsletters and receive exclusive discounts and offers on Packt
books and eBooks.

Eﬂ] PACKT

http://PacktLib.PacktPub.com

@

Do you need instant solutions to your IT questions? PacktLib is Packt's online
digital book library. Here, you can access, read and search across Packt's entire
library of books.

Why Subscribe?
* Fully searchable across every book published by Packt

* Copy and paste, print and bookmark content

¢  On demand and accessible via web browser

Free Access for Packt account holders

If you have an account with Packt at www . PacktPub. com, you can use this to access
PacktLib today and view nine entirely free books. Simply use your login credentials
for immediate access.

www.it-ebooks.info


http://www.PacktPub.com
http://www.PacktPub.com
http://www.PacktPub.com
http://www.PacktPub.com
mailto:service@packtpub.com
http://www.PacktPub.com
http://PacktLib.PacktPub.com
http://www.packtpub.com/
http://www.it-ebooks.info/

Table of Contents

Preface 1
Chapter 1: Revitalizing the Rich Client 7
The Emperor's new clothes 7
The good old terminal 8
X server 9
Remote desktop 10
Rich clients 11
The Web 12
Full duplex on the Web 12
Events 13
Comet 13
Hand-rolling it all 14
Why? 14
Now what... 14
Think different 14
Summary 15
Chapter 2. Persistent Connections 17
Where are we going? 17
The persistent connection 17
Summary 32
Chapter 3: Hubs 33
Moving up one level 33
Summary 40
Chapter 4: Groups 41
Getting specific with groups 41
Summary 51

www.it-ebooks.info


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

Table of Contents

Chapter 5: State 53
Becoming stateful 53
Summary 57

Chapter 6: Security 59
Becoming private 59
Summary 70

Chapter 7: Scaling out 71
Scaling out 7
SQL Server 72
Redis 76
Azure 78
Summary 81

Chapter 8: Monitoring 83
Looking under the covers with monitoring 83

Fiddler 83
Performance counters 85
Summary 89

Chapter 9: Hosting a server using OWIN 91
Self hosting 91
Summary 97

Chapter 10: WinJS and Windows 8 99
WinJS 99
Summary 107

Index 109

Lii]

www.it-ebooks.info


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

Preface

Users are becoming more advanced, technology is moving forward at a rapid pace,
and we have more options with cloud computing than ever before. All of this calls
for thinking differently about how we make our applications work smarter, deliver
faster, and not let the user poll for information but rather have data and changes
pushed directly to the user without the user having to interact with anything. With
demand on functionality and a world with many platforms, we as developers, are
constantly seeking out new ways to make it easier to target all of these; the Web has
become the result of this search with HTML5 and JavaScript engines becoming much
faster and more widely available. We are relying more and more on the aging HTTP
protocol to be our vessel for information to the user. SignalR provides the ability to
let you as a developer not have to think about all the details of creating applications
that meet all these requirements, and not only for web applications. The purpose of
this book is to provide you with a step-by-step guide for starting with SignalR, and
also to give an insight into why you would want to SignalR enable your application.
Throughout the book we will be building an application with a server component
and multiple clients — Web, NET, and Windows8/Win]JS.

What this book covers

Chapter 1, Revitalizing the rich client, will teach you that in order to get started with
SignalR and real-time web applications, it is important to understand the motivation
behind wanting to have such a technology and approach to application development.

Chapter 2, Persistent Connections, will help you understand that at the core of SignalR
sits something called PersistentConnection; this is where everything starts. In this
chapter you will learn how to get started with it in the backend and consuming it in
the frontend.
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Chapter 3, Hubs, will move you up one abstraction layer from PersistentConnection
to something called Hubs. A Hub provides a more natural abstraction for most
scenarios. A Hub is easier to write and easier to consume.

Chapter 4, Groups, will explain grouping. Sometimes you want to filter messages so
that you can better control which clients get what messages. Grouping is a way in
SignalR to accomplish this; you will learn how to deal with this on the server and
the client.

Chapter 5, State, will explain you that in addition to sending messages between
client and server that are very explicit, you sometimes need to have accompanying
metadata or additional data that is cross-cutting. In this chapter, you will learn how
state can go back and forth with messages.

Chapter 6, Security, is about how every application needs to take security into
consideration. In this chapter, you will learn techniques that you can apply
to your SignalR code to secure messages.

Chapter 7, Scaling Out, will show you how to scale out and be able to deal with
building applications that scale on multiple servers, not only in an on-premise
environment but also in Microsoft's Windows Azure cloud.

Chapter 8, Monitoring, will show you how to monitor messages and look at possible
performance bottlenecks. Debugging is part of the everyday life of a developer and,
of course, it applies to development with SignalR.

Chapter 9, Hosting a Server Using OWIN, will look at how to self host a simple console
application using OWIN. Open Web Interfaces for .NET is an abstraction-enabling
web framework to be agnostic about the underlying platform.

Chapter 10, Win]S and Windows8, will port our web client to be a Windows 8 store
application through the usage of WinJS.

What you need for this book

In order to get started with SignalR you will need either Visual Studio 2010, any
edition, although NuGet, which you also need, is not supported out of the box for
the express edition. You can also use Visual Studio 2012; in fact, the book has been
written using it. With Visual Studio 2012, the express edition has NuGet out of the
box. For NuGet you can go to http://www.nuget .org for more information. As a
side note, it is also possible to use Mono for development and Xamarin Studio, if
you are on a different platform such as Linux or Mac. The code is the same —you just
need to manage the references differently. SignalR has Mono packages on NuGet.

[2]
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Who this book is for

This book is primarily for .NET developers. It also targets those .NET developers
who are working on web solutions with HTML and JavaScript.

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

Code words in text are shown as follows: "We can include other contexts through the
use of the include directive."

A block of code is set as follows:

Var connection = new Connection
(http://localhost:1599/chat) ;

Any command-line input or output is written as follows:

$ ("#sendButton") .click (function() {
chat.server.send($ ("#messageTextBox") .val());

$ ("#messageTextBox") .val("");

New terms and important words are shown in bold. Words that you see on
the screen, in menus or dialog boxes for example, appear in the text like this:
"clicking the Next button moves you to the next screen".

% Warnings or important notes appear in a box like this.
.

a1

~Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

[31]
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To send us general feedback, simply send an e-mail to feedbacke@packtpub.com,
and mention the book title via the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the example code

You can download the example code files for all Packt books you have purchased
from your account at http: //www.packtpub. com. If you purchased this book
elsewhere, you can visit http: //www.packtpub.com/support and register to
have the files e-mailed directly to you.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes

do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you would report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http: //www.packtpub.
com/submit-errata, selecting your book, clicking on the errata submission form link,
and entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded on our website, or added to any list of
existing errata, under the Errata section of that title. Any existing errata can be viewed
by selecting your title from http: //www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

[4]
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Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questionse@packtpub.com if you are having a problem with
any aspect of the book, and we will do our best to address it.

[51]
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Revitalizing the Rich Client

This chapter walks you through the history of application development, especially
web applications.

The topics covered are:

*  Why do we need to think differently about our applications and how they
relate to a server

* The different techniques that can be used without something like SignalR
* The protocols and techniques SignalR uses to do what it is doing
*  Why do we need something like SignalR

*  What UX improvements one could make in an application when
using SignalR

At this stage the developer should have the basic knowledge of how SignalR works,
and what he/she needs to rethink when designing applications that have a persistent
connection to the server.

The Emperor's new clothes

As with fashion, it sometimes feels a lot like history repeats itself in our industry as
well. It seems that we are going full circle with how software should be architected.

I guess this comes from having pretty much the same goal; software solutions that
scale for lots of users, and keep data as updated as possible for all users. What this
means is that we probably want to have a shared data source that all clients can

get their data from. It also means that we need some kind of network connection

for the clients to connect to the centralized data source. The clients are typically
distributed across multiple offices, maybe even different geolocations. With different
geolocations often comes the challenge of different network types and bandwidth.
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The good old terminal

Before we get to the cool things, it's important to gain some perspective on the
problem we're trying to solve. It is, in fact, an old problem dating back to the early
days of computers.

Back in the 1970s, in the early computer days, it was quite common to see terminals
much like the following one in offices:

The nature of these terminals was to be as primitive as possible. They didn't do any
computation, nor did they hold any state. The terminal only reflected what the server
wanted the terminal to show on screen, so in many ways they were just really fancy
television sets. Any input from the users' keyboard was sent to the server and the
server would interpret the user input, update the user's terminal session, and send
the screen update back to the terminal as shown in the following figure:

[8]
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Terminal
User input . [
[
= |

Server

Update terminal
session

Application logic —J

This model proved very helpful, technically, as we developers had everything on our
server and didn't have to think about any rich clients holding state making it all the
more complex. We only needed to scale the server and deal with potentially multiple
servers and keep them in sync or work against a centralized data source. But it didn't
prove useful for good user experience. The terminals were limited to text only, and
the types of user interfaces one could create were limited, often ending up being very
data-centric and keyboard-friendly.

Process user input

X server

In 1984, the X Window System (commonly known as X11) was introduced,
originating from the Massachusetts Institute of Technology (MIT); a graphical user
interface system. With it came a network protocol for enabling networked computers
to connect to servers in a similar fashion to the terminals of the 70s, and a big step up
from the text-based terminal with its graphical capabilities.

[o]
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As with the terminal solution, the users' input would be sent to a server and the
software the user was using would in fact run on that very server, and the result in
the graphical user interface would then be sent back to the client machine. Again,
leaving the client to be rather dumb and passive.

User’s workstation

Keyboard | | Mouse Screen

Y 2 4

X Server

v v

X client X client
(browser) (xterm)

A
Y

Network

X Client
(up2date)

Remote machine

Remote desktop

Meanwhile in 1998, in the world of Windows, Windows NT 4 got a post-fixed edition
of the operating system "Terminal Server Edition". With this edition, Microsoft
introduced a new protocol called Remote Desktop Protocol (RDP). It allowed the
ability for a client to view another computer's desktop and with NT 4 Terminal
Server, the operating system would be able to host multiple desktops for multiple
users at the same time. From this remote desktop, clients could then launch any
applications they wanted that existed on the server they had connected to. As with
the good old terminals, the client computer did not need to be very capable. In fact,
this gave birth to an industry, thin-client computers, capable of connecting to an
RDP-enabled server.

[10]
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) O U

T T
Thin Client Thin Client Thin Client

Rich clients

By having the software running on the server, one puts tremendous pressure on
the server(s) and its capability. It must be capable of handling all of the users and
their input, which leads to the need for a certain computational power, of course,
depending on the application itself.

Sometimes it does not make sense to have it all running on a server. It might not
be worth it for your particular application, it might be too costly to try to scale for
what you need. It could also be a question of responsiveness; your app might need
more responsiveness to make sense to the user. But stepping into the world of a
rich, stateful client normally increases the complexity of our solutions. Of course,
depending on what we're making.

If we do not have concurrency issues, or data not becoming stale, we don't
necessarily have anything that is needing to be solved. Unfortunately, for most line
of business software out there, this is not the case. We need to take into consideration
that there might be multiple users out there and decide on how to deal with it. We
can go down the optimistic path and pretend users seldom run into each other's

data and we just overwrite any data that might have been modified while we were
making a change to the same piece of data. Or we could go pessimistic and not allow
that at all, giving us an exceptional state in the application that we often let our users
deal with. One way we can let rich clients deal with this and pretty much leave the
problem behind is to use something like TCP sockets and communicate between

the clients as they are changing any state. The other respective clients can then pick
up the change and alter their own state before the user gets to the point of saving,
maybe even notify the user that someone else has modified it.

[11]
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The Web

And here we are again, back to the dumb client. Our web browsers have served
as the passive client for years. The model is frighteningly similar to the terminal
solution of the 70s; a dumb client capable of taking input and rendering whatever
comes across the network and a rich server doing all of the work.

Hypertext Transfer Protocol (HTTP) is what makes up the Web. It surfaced for the
first time in 1991 and basically describes a protocol for sending a request to a server
and the server sending a response. The protocol is stateless and you will need to
keep state either on the server or on the client. Within the protocol today, there are
well-defined methods that can be used, such as POST, GET, PUT, DELETE, and more.
These methods let us describe what we are doing. Although a well-defined and rich
protocol, it has nothing defined in it to let clients be persistently connected. You can
read more about HTTP at http://en.wikipedia.org/wiki/Http.

With web browser capabilities increasing over time, we've watched them go from
very passive to rich clients. The mid 2000s gave us the buzz often referred to as Web
2.0 and AJAX; Asynchronous JavaScript and XML. At the core of this JavaScript is
something called XHR (XMLHttpRequest), making it programmatically accessible
to call the server from the client without user interaction. The technique leverages
HTTP and you find that instead of getting whole web pages, you get parts, or just the
data and put the data into the already rendered web page. You can find more details
about AJAX at http://en.wikipedia.org/wiki/Ajax_(programming).

Modern web applications are turning into a hybrid of rich client and thin client; very
capable but they shouldn't do it all —we do need server-side logic. A true step in the

right direction would be letting the client be good at what it is good at and likewise,

with the server, the correct step would be separating the concerns of the two tiers.

Now that we have all of this power in the browser, we quickly run into similar
problems we have with regular rich clients; state on the client.

Full duplex on the Web

With the evolution going backwards into the future, meaning that we are now at
the point where we need the same kind of connectivity we needed for rich desktop
applications, the demand is that applications live on the Web. With the users,
demands come technical challenges. The Web was not built for this; the Web is
based on a request/response pattern. The browser goes to a specific URL and a
server spits out a response.

[12]
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One of the things that the W3C organization has done to accommodate this need

is the standardization of something called WebSocket; full-duplex communication
channels over a single TCP connection. A very good initiative is something that
will be supported by all browser vendors as well as web servers. The challenge
with it getting a broad adoption is on the infrastructure that makes up the Web.
The entire infrastructure has been optimized for the request/response pattern, and
steady connections making a point-to-point connection between two computers,
and all of a sudden scalability becomes an issue. So, in many cases, it might not be
the best solution.

Events

Another initiative was by Opera, the Norwegian browser vendor called server-sent
events, now being standardized by W3C. This gives us the opportunity to push events
from the server to any clients that are connected. Combining it with the regular HTTP
request/response, we are able to meet the requirement of rich applications. You can
read more about server-sent events at http://en.wikipedia.org/wiki/Server-
sent events.

Comet

Not changing the subject just yet, but a technique called Comet has also been applied
with great success. The basis of this is to utilize something called long polling HTTP
requests. One opens an HTTP request to the server from the client; the server does
not return anything until it has something to return, like an event that happens on
the server. When the response has been received, the client starts a new long polling
connection and keeps on doing so forever. This simulates a full-duplex connection,
and scales very well with the existing infrastructure of the Web. You can read more
about Comet http://en.wikipedia.org/wiki/Comet (programming).

Begin HTTP Web
Request

Handle Response

I

l—

HTTP Request
long polling
@— HTTP Response —py

Wait for server-side
events

> Handle Event

Server-side
event occurs

[13]
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Hand-rolling it all

You're probably getting where I am going with this. The techniques described
previously, are some of the techniques SignalR utilizes. Surely, the techniques and
standards are well known and nothing holds you back from working with them
directly. But this is where SignalR comes in and saves the day.

Why?

The most important thing to ask in software development is why?
(http://en.wikipedia.org/wiki/5_whys). Why do we want all this? What

is it that we're really trying to solve? We're trying to make software more
collaborative, and make users work together without having artificial technical
limitations to this collaboration. In fact, why not have any change done occur in
real time with all users collaborating?

Now what...

SignalR represents an abstraction for all the techniques that it supports today, and
with it also the extensibility of supporting future techniques that might come along.
Built in sits a fallback mechanism which enables it to pick the best solution for your
app, based on the server and connecting client capabilities. In addition SignalR
provides great mechanisms for scaling out in a multi-server environment, enabling
applications to be blissfully unaware of which server they are running on and just
work with the same abstraction as if it was only one server.

Think different

Apple coined the phrase "Think Different" back in 1997. The phrase in itself

forces you to think differently, since it is grammatically incorrect. With all the
asynchronous operations and events going into a technology like SignalR, one really
has to think in different ways, but different in a good way. Good for the users, as we
are now forced to create user experiences that are non-blocking. Of course, you as a
developer can force locks onto the users, but I would argue it would be easier not to
and rather approach building the user interface in different ways.

For instance, one of the things we tend to build into our apps is the notion of
concurrency and stale data. We don't want to run the risk of two users updating
exactly the same data and one client not having the updated data from the other
user. Often, we leave this so our users get bizarre error messages that they usually
won't understand. A better solution would be to have all of the data on all user
screens be updated as they are looking at it, maybe even make them aware in a
subtle way of any changes that happened from the other user(s).

[14]
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Summary

The world of software development is in my opinion a very fun place to be, with

a lot of things happening all the time. Looking back at the last 30-40 years, we've
come a long way; although, we do tend to go around in loops, and that comes, in my
opinion, from us trying to solve the same problem in the same manner every time
with the modern techniques available at that time.

With today's technologies and users demands, there are great opportunities to
change the pattern a bit and do things differently — think differently about the
problems and make things even more user friendly. SignalR represents one of
these opportunities. It holds an abstraction that makes it a lot easier to embrace the
different approaches that we can have when creating great user experience. It does,
at the same time, represent robustness and with Microsoft committing resources to
the project, it now also represents a commitment from one of the largest software
vendors in the world. Another aspect SignalR represents is Microsoft's growing
commitment to open source. All of the source code for SignalR is freely available,
and they are also accepting outside commits.

In the next chapter we'll get started with SignalR and the entry level for getting
started, that is PersistentConnection. With this, you will be able to keep a
connection open persistently between the client and the server.

[15]
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Persistent Connections

This chapter will cover the basics of getting a client connected to the server and how
messaging works.

The topics covered include:

* Setting up a web application with SignalR

* Exposing a persistent connection to the server

* Consuming the connection in a .NET client

* Consuming the connection in a JavaScript client
* Enabling WebSockets on Windows Server 2012

At this stage the developer should be able to have two client types and a server
connected together.

Where are we going?

The remainder of the book will try to keep to the narrow path of developing
iteratively on the same application; a Chat application with a web client, a .NET
console client, and a Windows 8 WinRT client all working with the same server. We
will also go into how to self-host SignalR in your own app for any clients to connect
to, without having to have a web server installed and configured.

The persistent connection

This chapter will start with showing the simplest construct that SignalR provides;
PersistentConnection. A PersistentConnection provides a simple abstraction
for sending data back and forth between a client and a server.
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The process is the same for Visual Studio 2010 and 2012, but the samples in this
book use Visual Studio 2012. You will however need to have NuGet installed. If you
haven't, go to http://www.nuget .org and install it by clicking on the large Install
NuGet button.

1. Let's start by creating a new project in Visual Studio.

6 Microsoft Visual Studio
FILE EDIT VIEW PROJECT DEBUG TEAM SOL  TOOLS TEST  ARCHITECTURE  ANALVZE

New * 18 Project. Ctrl+Shift+N
Open ¥ i@ Web Site... Shift+Alt+N
Close T Team Project...

Close Solution o File. Ctrl+N

Save Selected ltems Ctrl+5 Project From Bxisting Code...

Save Selected ltems As... |

2. Select the regular ASP.NET Empty Web Application project template
situated under Visual C# | Web. Give it a name, SignalRChat.

b Recent NET Framework 4 - Sortby: Default ] Search Installed Templates (Ctr+E) 0 ~

4 Installed c# .
ASP.NET Empty Web Application Visual CZ Type: Visual (&

4 Templates An empty project for creating an
4 Visual C# ASP.NET Web Forms Application Visual C2 application with a Web user interface
Windows Store

Windows ASP.NET MVC 3 Web Application Visual C#
Web

Office ] ASP.NET MVC 4 Web Application Visual C#
Cloud

Reporting ASP.NET Dynamic Data Entities Web Application Visual C&
Silverlight
Test
WCF
Worlflow
LightSwitch
b Other Languages
b Other Project Types
Modeling Projects
Samples

ASP.NET Dynamic Data Ling to SOL Web Application Visual C#

ASP.MET AJAX Server Control Visual C#

ASP.NET AJAX Server Control Extender Visual C#

ASP.NET Server Control Visual C#

b Online

Mame: [SignalRChat

Location: c\users'einar\documents\visual studio 2012\Projects v

Solution name: SignalRChat Create directory for solution
[] Add to source control

[18]
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3. We're going to pull SignalR in from NuGet. Right-click on the References
node in your SignalRChat project.

Solution Ex

& o--0di@ &H

Search Solution Explorer (Ctrl+ ™)

fal Solution 'SignalRChat' (1 project)
4 [E] SignalRChat
b Properties

Add Reference...
Add Service Reference...

B Manage NuGet Packages...

Scope to This

MNew Selution Explorer View

4. From the Manage NuGet Packages window, select Online in the tree
to the left and type Microsoft.AspNet.SignalR in the search box in the
upper-right corner of the window.

b Installed packages

4 Online

MNuGGet official package source
Search Results

b Updates

Each package is licensed to you by its
owner. Microsoft is not responsible
for, nor does it grant any licenses to,
third-party packages.

Include Prerelease - Sort by: Relevance

Microsoft ASENET SignalR
A client and server side library for NET that
. provides messaging and an abstraction over...

Microsoft ASE.NET SignalR Core

Async signaling library for NET to help build real-time, multi-

user interactive web applications,

Microsoft ASE.NET SignalR JS
Javascript library for SignalR

Microsoft ASE.NET SignalR Owin
An OWIN adapter for SignalR

Microsoft ASE.NET SignalR SystemWeb

This package contains everything you need to host ASP.NET

SignalR on 15,

Microsoft ASPNET SignalR Client
.MET client for SignalR

Microsoft.AspNet.SignalR.5ample
A cieeda falin cberk ficlenr rammnla far ACD MET CimnID

12

Microsoft. AspMet.SignalR

Created by: Microsoft

Id: Microsoft.AspMNet.SignalR

Version: 1.0.0-rc1 (Prerelease)

Last Updated: 1/2/2013

Downloads: 7155

View License Terms

Project Information

Report Abuse

Description:

A client and server side library for MET that
provides messaging and an abstraction over
a persistent connection.

Tags: Microsoft AspMet SignalR
AspNetSignalR websockets real-time
realtime comet HTTP streaming

Dependencies:

Microsoft. AspMet.SignalRLJS (2 1.0.0-
rcl)

Microsoft. AspMet.SignalR.SysternWeb
(= 1.0.0-rcT)

Each item above may have sub-
dependencies subject to additional license
agreements.
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5. Now that we have a basic web application, we will need to configure
SignalR by registering a route in ASP.NET. In order to do that, we will need
a Global Application Class (Global .asax) in the Web project. We add it by
right-clicking on the project again and selecting Add | New Item. In the
dialog, select Global Application Class found under the Web category.

4 Installed Sort by: Name Ascending Search Installed Templates (Ctrl+E) P~

T -
“ V's"g':# @ Browser File Visual C# Type: Visual C#
ode A class for handling Web Application

Data C*
Class Visual C2 =
General f"-:j

Web

Windows Forms
WPF

Reporting
Silverlight
Workflow

Class Diagram Visual C#

Code Analysis Rule Set Visual C#
o

Code File Visual C#
b Online DataSet Visual C#
Debugger Visualizer Visual C#
Directed Graph Decument Visual C#
Domain Service Class Visual C#
Dynamic Data Field Visual C#

EF 5.x DbContext Generator Visual C#

= Generic Handler Visual C#
&

@ Global Application Class Visual C#

| e aes

Global.asax

6. We won't be needing most of what comes out of the template, so we can strip
it down to only have the Application Start method.

7. Also, we won't be needing all of the namespaces imported at the top, so strip
it down to System, System.Web, System.Web.Routing, and Microsoft.
AspNet.SignalR.

[20]
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8. The only configuration we need at this stage is to add a route to the ASP.NET
routing mechanism that associates http://<your-site>:port/chat with
your ChatConnection class. Your file should look as follows:

Global.asax.cs ® X

# SignalRChat.Global - I, Applicat
-lusing System;
using System.ueb;
using System.Web.Routing;
using Microsoft.AspNet.SignalR;

—Inamespace SignalRChat

{
= public class Global : HttpApplicaticn
1
= protected void Application_Start(ocbject sender, Eventhrgs e)
1
RouteTable
.Routes
.MapConnection<ChatConnection>("chat™, "chat/{*operation}"};
¥
b
¥
Downloading the example code
\ You can download the example code files for all Packt books

Ny you have purchased from your account at http: //www.
Q packtpub. com. If you purchased this book elsewhere, you can
visithttp://www.packtpub.com/support and register to
have the files e-mailed directly to you.

[21]
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9. Now we will create the ChatConnection class we mapped previously by
adding a simple class, which will be our PersistentConnection for the
chat. Right-click on the SignalRChat project and select Add | New Item.
In the dialog, chose Class and give it the name ChatConnection.cs.

4 Installed : Name Ascending &5 Search Installed Templates (Ctri+E) P~

4 Visual C# Activity VisualCz . Type: Visual C#
Code
Data
General
Web
Windows Forms
WPF
Reporting
Silverlight
Workflow

An empty class declaration

ADO.NET Entity Data Model Visual C#

AJAK-enabled WCF Service Visual C#

T R

Application Manifest File Visual C#

]
—
i

Assembly Information File Visual C#

o]
s

b Online Authentication Domain Service Visual C2

Browser File Visual C#

o3
D

u

Class Visual C#

&)

Class Diagram Visual C#

Code Analysis Rule Set Visual C#

B0l

Code File Visual C

71

DataSet Visual C#

Debugger Visualizer Visual C#

1%

|ChatConnect|or|‘cs

10. The class represents the connection, but we don't need anything in it at this
point, so we'll just leave it empty for now.

ChatConnection.cs &

3 SignalRChat.ChatConnection
using Microsoft.AspNet.S5ignalR;

[Fnamespace SignalRChat

|E| public class ChatConnection : PersistentConnection

{
I }

}

[22]
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11. That's it for now for the server-side part of the solution. We'll need an HTML
page and some JavaScript to connect to the server and get chatting. Add an
HTML page to the Web project and name it index.html.

4 Installed : Name Ascending - Search Installed Templates (Ctri+E) P ~
4 Visual C# - s
sug d Class Visual C2 Type: Visual C2
ode An HTML page that can include client-

Data i
Class Diagram Visual C2 side code
General

Web

Windows Forms
WPF

Reporting
Silverlight
Worlflow

Code Analysis Rule Set Visual C#

Code File Visual C#

DataSet Visual C#

P Online Debugger Visualizer Visual C#

Directed Graph Document Visual C#

Dornain Service Class Visual CG#

Dynamic Data Field Visual C#

EF 5.x DbContext Generator Visual C#

Generic Handler Visual C#

HTML Page Visual C#

Installer Class Visual C#

[index.html

12. In the HTML file, we will need to add the necessary script imports. You can
drag the file you want from the scripts folder onto the code editor at the
right place within the <head/> element, or just type it out.

13. First we need to add jQuery, so any version of jQuery higher than 1.6 will do:

<script src="Scripts/jquery-1.8.3.js"></script>

14. Then we need to add the SignalR script that got added through NuGet:

<script src="Scripts/jgquery.signalR-1.0.1.js"></script>

[23]
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15. Now we have enough to get started and we can add a new <script/> tag
and connect to the server. The construct that follows $ (function () {}) is
basically jQuery's way of hooking up the document-ready event, inside the
braces we can then put the code that will run when the HTML document is
ready. The following code connects to the server and when the connection is
made, it writes to the JavaScript console that it is connected to:

<!DOCTYPE html>
Sl<html xmlns="http://www.w3.0rg/1999/xhtml">
-I<head>

</head>
<body>
</body>
| </html>

<titles</title>
<script src="Scripts/jquery-1.8.3.js"></script>
<script src="Scripts/jquery.signalR-1.8.1.js"></script>

<script type="text/javascript">
$(function () {
var connection = %.connection("/chat");

connection.start().done(function () {
console.log("Connected”);
1)
P

</script>

16. Obviously the JavaScript console won't do as a user interface, so let's add
some simple HTML to represent our chat window, a textbox for typing in
messages, and a button that the user can click when the message is ready to

be sent.

<dive

<fdivy

<textarea id="chatWindow" style="width:488px; height:2@8px;"></textareas

<label>Message</label:
<input id="messageTextBox" type="text" />
<button id="sendButton">Send</button:

[24]
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17. We can now go back to the script we wrote and add some functionality. First
we'll add a connected string to the chat window when we are connected
to the server. Then we hook up the Send button's click event so that we can
send messages to the server from the textbox. When the message has been
sent, we'll reset the textbox to be empty and ready for the next message.

connection.start().done(functicn () {
£ ("#chatWindow").val{"Connected\n™);
£ ("#sendButton™).click({function () {
connection.send($( "#messageTextBox").val());
$("#messageTextBox").val("")
I
1hs

18. Building and running with Ctrl + F5, you should now see something as
shown in the following screenshot:

[ localhost 159%indexhtml % N

& = @ |[ localhost:1599/index.html

For quick access, place your bookmarks here on the bookmarks bar, Import bookmarks now..

Connected

Message |

[25]
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19. Now we need to add some code to the ChatConnection class to deal with
messages being received. Firstly, we need to add the System.Threading.
Tasks statement. Then in our ChatConnection class, we override a method
called onrReceived. This method is the one that gets called when data is
received by any client. In this method we will take anything coming in and
just broadcast it directly to all connected clients.

-lusing System.Threading.Tasks;
using Microsoft.AspNet.SignalR;
-Inamespace SignalRChat
i
] public class ChatConnection : PersistentConnecticn
{
] protected override Task OnReceivedAsync(IRequest request, string connectionId, string data)
{
return Connection.Broadcast(data);
}
}
h

20. On the client we can now hook up the received event on our connection.
We'll take the data that we receive and just add it to the chat window.

connection.received(functicn (data) {
S ("#chatWindow"}.val({§("#chatWindow").val({} + data + "\n");

B E

21. Your client JavaScript code should look like the following screenshot by now:

<script type="text/javascript":
S(function () {
var connection = §.connection(”/chat");

connection.start().done(function () {
$("#chatWindow").val("Connectedin™);
$("#sendButton™).click(function () {
connection.send($( " "#messageTextBox"}.val());
$("#messageTextBox"}.val(™")
s
His

connection.received(functicon (data) {
$("#chatWindow").val($("#chatWindow").val() + data + "“n"};
Fis
1)

</scripts

[26]
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You should now be able to run the application and send messages from the
client to the server. Opening up two browsers pointed at the same address
should now also present any message you send to both browsers.

. With the Web client up and running, we move straight into adding another
client; a console .NET application. By right-clicking on your solution in

Visual Studio, you can now select Add | New Project.

www.it-ebooks.info

Al Solution Explorer
i
+ Q@ o-2aaim &
FY
Search Solution Explorer (Ctrl+7)
) ) ) - on 'SignalRChat' (1 project)
== Build Solution F& jnalRChat
Rebuild Solution Properties
4’ Run Test(s) References
Test With R pts
ChatConnection.cs
Global.asax
Clean Solution indexhtmi
Run Code Analysis on Solution Alt+F11 packages.config
Batch Build... Web.config
Configuration Manager...
B Manage NuGet Packages for Solution...
[ Enable NuGet Package Restore
Mew Solution Explorer View
Calculate Code Metrics
x
Add L MNew Project...
£ Set StartUp Projects... Existing Project...
#d Add Solution to Source Control... Mew Web Site...
Existing Web Site...
I Rename ‘O Mew ltem...
+ -
(5 Open Folder in File Explorer EI Bdisting tem... Isu
@ Mew Solution Fold
K& Properties Alt+Enter I Siv2oTHten Telder
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23. Select the Console Application template under the Windows category.
Give it the name SignalRChat .net.

b Recent NET Framework 4 * Sortby: Default Search Installed Templates (Ctrl+E) P~
4 Installed o o
I ‘Windows Forms Application Visual C# Type: Visual C#
4 Visual C& A project for creating a command-line
. C#
Windows Store P_‘I WPF Application Visual C# application
Windows -
=
Web E Console Application Visual C&
b Office
c4
Cloud 25! Class Library Visual C2
Reporting =

- o
Silverlight Hi! Portable Class Library Visual C#
Test =

Ci
WCF 'WPF Browser Application Visual C#
Worlflow dH

c#
LightSwitch E] Ernpty Project Visual C#

b Other Languages
b Other Project Types ._L:fl
Modeling Projects -

Windows Service Visual C#

ca
b Online ii! WPF Custemn Contrel Library Visual C#
ELE

«
WPF User Control Library Visual C#
i

ci
EE‘—‘I ‘Windows Forms Control Library Visual C#

MName: [SignalRChat.net]
Location: C\Users\Einar\Documents\Visual Studio 2012\Projects\SignalRChat

24. Again we're going to use NuGet to get the necessary SignalR client library for
working with a .NET console client.

4 [c¥] SignalRChat.net
b & Properties

b c# Prog Add Reference...
Add Service Reference...
Manage MuGet Packages...

Properties - Scope to This

New Solution Explorer View

o=y ] &

[28]
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25. Select Online and go the search field and type in Microsoft.AspNet.
Signalr. This time we select the Microsoft ASP.NET SignalR Client
package and install it.

b Installed packages

4 Online

MuGet official package source
Search Results

b Updates

Each package is licensed to you by its
owner, Microsoft is not responsible
for, nor does it grant any licenses to,
third-party packages.

26. Find the Main () method in the Program. cs file. This is where we will put the

Include Prerelease

= Sortby: Relevance

Microsoft ASP.NET SignalR
A client and server side library for NET that provides
messaging and an abstraction over a persistent connection.

Microsoft ASE.NET SignalR Core

Async signaling library for MET to help build real-time, multi-

user interactive web applications.

Microsoft ASENET SignalR JS
Javascript library for SignalR

Microsoft ASE.NET SignalR Owin
An OWIN adapter for SignalR

Microsoft ASENET SignalR SystemWeb
This package contains everything you need to host ASP.NET
SignalR on IS,

Microsoft ASE.NET SignalR Client
.MET client for SignalR

Microsoft.AspNet.SignalR.5ample

A Gl ol ke $ir ke e £ ACT RIET €~ ID

1

client logic we need for our chat at this stage.

Microsoft.AspMet.SignalR

Created by: Microsoft

Id: Microsoft.AspNet.SignalR.Client

Version: 1.0.0-rc1 (Prerelease)

Last Updated: 1/2/2013

Downloads: 1934

View License Terms

Project Information

Report Abuse

Description:

.MET client for SignalR

Tags: Microsoft AspPet SignalR
AspMetSignalR Client

Dependencies:
NewtonsoftJson (2 4.5.4)

Each item above may have sub-

dependencies subject to additional license
agreements.

27. Firstly, we'll need to add a namespace import at the top for SignalR using
Microsoft.AspNet.SignalR.Client

28. To connect, we will need a connection instance pointing back to the server.
Make note of the URL, http://localhost:1599/chat, that you have in
the browser for the HTML client. This is the URL we use for our connection.

Inside the Main () method add the following code:

Var connection

= new Connection

(http://localhost:1599/chat) ;

29. We then go and hook up the received event, as with the JavaScript client and
deal with the data received. Simply output it to the console:

Connection.Received +=
("Received

"+data) ;

data => Console.WriteLine

[29]
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30. Now we want to start the connection and print out a statement when it is
connected and wait until it's ready. We don't start sending anything before
it is done.

Connection.Start () .ContinueWith (t=>Console.WriteLine
("Connected") ) .Wait () ;

31. Then we want to read lines from the console and send any input from the
user to the connection.

Var line = string.Empty;
While((line = Console.ReadLine()) != null)

{

connection.Send (line) .Wait () ;

}

32. Your Main () method should look as follows:

%%, SignalRChat.net.Program - &’a Main(string[] arg

-lusing Microsoft.Asphet.5SignalR.Client;
using System;

-Inamespace SignalRChat.net
1
- class Program
{
- static woid Main(string[] args)
{
var connection = new Connection("http://localhost:1599/chat™};

connection.Received += data =» Conscle.WriteLine("Received : "+data);
connection.Start(}.ContinueWith(t=>Conscle.WriteLine("Connected™) ). Wait();

var line = string.Empty;
while ((line = Conscle.ReadLine()} !'= null)

1
1

connection.Send(line}.Wait();

[30]
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33. While your web app is running, you can select SignalRChat.net to be the
startup project and start it.

g Build i Scripts
Rebuild £+ ChatConnection.cs
£ Global.asax
A RunTest(s) M index.html
Test With " B packages.config
£ Web.config
Clean :
€& Publish.. & Properties
_ I-B References
Run Code Analysis D packages.config
Scope to This £+ Program.cs
Mew Solution Explorer View
|
Calculate Code Metrics 5 * 0 X
Project Dependencies... that.net Project Properties -
Project Build Order... =
Add » |t File SignalRChat.net.csproj
Add Reference... It Folder Ch\Users\Einar\Docurments!\Visua
Add Service Reference...
i Manage MuGet Packages...
*3  View Class Diagram
L}  Set as StartUp Project
Debug b
Tl

v Tl RETETENCES

34. You should see a black console window with the Connected string.

onnected

CA\Windows\system32\cmd.exe

_—

-~
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35. You should also be able to send messages between the console and the Web.
Anything written in the Web client should show up in the console and
vice versa.

N -

Message Send

36. Typing in the console window and pressing Enter should now present the
result in the Web client and also echo itself in the console window.

= CAWmdaws\system3Zemel exe - ol

Message Send

Summary

We've seen how easy it is to get started with SignalR and set up a persistent
connection. Although there are differences between JavaScript and C#, it's still
very easy to do. With the little effort put in this chapter, we are already sending a
message for our chat application across two platforms. Moving forward from this
point, we will be looking at how we connect and send messages with a different
abstraction, Hubs in SignalR, providing a way to expose functionality on the server
more naturally.

[32]
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This chapter will cover how you connect a client with a server in a very different
way, making it seem like you can call code directly on the client from the server and
vice versa.

Topics covered in this chapter are as follows:

* Setting up a Hub on the server
*  Working of the Hubs
* Consuming a Hub from a .net client

* Consuming a Hub from a JavaScript client

At this stage, the developer should be able to use Hubs, and our sample app will
now be able to chat properly.

Moving up one level

While persistentConnection seems very easy to work with, it is the lowest level
in SignalR. It does provide the perfect abstraction for keeping a connection open
between a client and a server, but that's just about all it does provide. Working with
different operations is not far from how you would deal with things in a regular
socket connection, where you basically have to parse whatever is coming from a
client and figure out what operation is being asked to be performed based on the
input. SignalR provides a higher level of abstraction that removes this need and you
can write your server-side code in a more intuitive manner. In SignalR, this higher
level of abstraction is called a Hub. Basically, a Hub represents an abstraction that
allows you to write classes with methods that take different parameters, as you
would with any API in your application, and then makes it completely transparent
on the client—at least for JavaScript. This resembles a concept called Remote
Procedure Call (RPC), with many incarnations of it out there.

www.it-ebooks.info


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

Hubs

For our chat application at this stage, we basically just want to be able to
send a message from a client to the server and have it send the message to
all of the other clients connected. To do this, we will now move away from
the PersistentConnection and introduce a new class called Hub using the

following steps:

1. First, start off by deleting the ChatConnection class from your web project.

2. Now we want to add a Hub implementation instead. Right-click on the
SignalRChat project and select Add | New Item.

3. Inthe dialog, chose Class and give it a name Chat.cs.

4 Installed

4 Visual C#
Code
Data
General
Web
Windows Forms
WPF
Reporting
Silverlight
Workflow

B Online

- Default ~| &

Web Form

Web Form using Master Page

Web User Control

Class

Master Page

Nested Master Page

HTML Page

Style Sheet

JavaScript File

Interface

ADO.NET Entity Data Model

AJAX-enabled WCF Service

Application Manifest File

Visual C&

Visual C#

Visual C#

Visual C#

Visual C2

Visual C#

Visual C#

Visual C#

Visual C#

Visual C&

Visual C#

Visual C&

Visual C#

Mame: [Chatfes

-

Search Installed Templates (Ctrl+E) P~

Type: Visual C&

An empty class declaration

4. This is the class that will represent our Hub. Make it inherit from Hub:
Public class Chat : Hub

www.it-ebooks.info
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Add the necessary import statement at the top of the file:
using Microsoft.AspNet.SignalR.Hubs;

In the class we will add a simple method that the clients will call to send a
message. We call the method send and take one parameter into it; a string
which contains the message being sent by the client:

Public void Send(string message)

{
}

From the base class of Hub, we get a few things that we can use. For

now we'll be using the clients property to broadcast to all other clients
connected to the Hub. On the clients property, you'll find an A11 property
which is dynamic; on this we can call anything and the client will just have to
subscribe to the method we call, if the client is interested.

Chates & X
#3 SignalRChat.Chat
using Microsoft.Asplet.SignalR.Hubs;

—Inamespace SignalRChat

1
= public class Chat : Hub
1
= public weoid Send(string message)
{
Clients.All.addMessage(message);
}
}
}

It is possible to change the name of the Hub to not be the same as the class
name. An attribute called HubName () can be placed in front of the class to
give it a new name. The attribute takes one parameter; the name you want for
your Hub. Similarly, for methods inside your Hub, you can use an attribute
called HubMethodName () to give the method a different name.

[35]
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The next thing we need to do is to go into the Global.asax.cs file, and make
some changes. Firstly, we remove the .MapConnection(..) line and replace

it with a .MapHubs () line. This will make all Hubs in your application
automatically accessible from a default URL. All Hubs in the application will
be mapped to /signalr/<name of hubs; so more concretely the path will
be: http://<your-sites:port/signalr/<name of hubs. We're going with
the defaults for now. It should cover the needs on the server-side code.

Global.asax.cs + X

# SignalR.Chat.Global
—lusing System;
using System.heb;
using System.Web.Routing;
using Microsoft.AspNet.SignalR;

—Inamespace SignalRChat

1
- public class Global : HttpApplication
1
= protected void Application Start(object sender, Eventargs e)
1
RouteTable
.Routes
.MapHubs(};
b
h
¥

10.

Moving into the JavaScript/ HTML part of things, SignalR comes with a
JavaScript proxy generator that can generate JavaScript proxies from your
Hubs mapped using .MapHubs (). This is also subject to the same default
URL but will follow the configuration given to .MapHubs () .We will need
to include a script reference in the HTML code right after the line that
references the SignalR JavaScript file. We add the following;:

<script src="/signalr/hubs" type="text/javascript"s></script>

This will include the generated proxies for our JavaScript client. What this
means is that we get whatever is exposed on a Hub generated for us and we
can start using it straight away.

Before we get started with the concrete implementation for our web client,
we can move all of the custom code that we implemented in Chapter 1,
Revitalizing the Rich Client, for PersistentConnection altogether.
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11. We then want to get to our proxy, and work with it. It sits on the connection

object that SignalR adds to jQuery. So, for us, that means an object called
chat will be there.

<script type="text/javascript":
f(functien () {
var chat = %.connection.chat;

R H

</scripts

12. On the the chat object, sit two important properties, one representing the

client functions that get invoked when the server "calls" something on the
client. And the second one is the property representing the server and all of
the functionalities that we can call from the client. Let's start by hooking up
the client and its methods. Earlier we implemented in the Hub sitting on the
server a call to addMessage () with the message. This can be added to the
client property inside the chat Hub instance:

chat.client.addMessage = function (message) {
$("#chatWindow").val($({"#chatWindow").val() + message + "\n");

¥

13. Basically, whenever the server calls that method, our client counterpart will

14.

be called. Now what we need to do is to start the Hub and print out when we
are connected to the chat window:

$.connection.hub.start () .done (function() {

$ ("#chatWindow") .val ("Connected\n") ;

DE

Then we need to hook up the click event on the button and call the server
to send messages. Again, we use the server property sitting on the chat hub
instance in the client, which corresponds to a method on the Hub:

$ ("#sendButton") .click (function() {
chat.server.send($ ("#messageTextBox") .val());

$ ("#messageTextBox") .val("") ;

R
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15.

16.

You should now have something that looks as follows:

$.connection.hub.start().done(function () {
$("#chatWindow").val({"Connectedin™);
$("#sendButton™).click(function () {
chat.server.send($( "#messageTextBox").val());
F("#messageTextBox" ) .val(™")

B E

1

You may have noticed that the send function on the client is in camelCase
and the server-side C# code has it in PascalCase. SignalR automatically
translates between the two case types. In general, camelCase is the preferred
and the most broadly used casing style in JavaScript — while Pascal being the

most used in C#.

You should now be having a full sample in HTML/JavaScript that looks like

the following screenshot:

index.html += X

<!DOCTYPE html:>
=l <html xmlns="http://www.w3.0rg/1999/xhtml">
-l <head:>
<titler</title>
<script src="Scripts/jquery-1.8.3.min.js"></script>
<script src="Scripts/jquery.signalR-1.@.8-rcl.min.js"></script>
<script src="/signalr/hubs” type="text/javascript"></script>

= <script type="text/javascript™>
= $(function () {
var chat = $.connection.chat;

= chat.client.addMessage = function (message) {
$("#chatWindow").val($("#chatWindow").val() + message + "\n");

}

= $.connection.hub.start().done(function () {
$("#chatWindow").val("Connectedin™);
= $("#sendButton”).click(function () {
chat.server.send($("#messageTextBox").val());
$("#messageTextBox" ). val("")

1
b H
b H
</script>
</head>

- <body>

<textarea id="chatWindow"” style="width:4@8px; height:2@@px;"></textareas
= <divy

<label>Message</label>
<input id="messageTextBox" type="text" />
<button id="sendButten">Send</buttaon>
<fdivr
</body>
</html>
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17. Running it should produce the same result as before, with the exception

18.

of the NET terminal client, which also needs alterations. In fact, let's just
get rid of the code inside Program. cs and start over. The client API is a bit
rougher in C#; this comes from the more statically typed nature of C#. Sure,
it is possible — technically — to get pretty close to what has been done in
JavaScript, but it hasn't been a focal point for the SignalR team.

Basically, we need a different connection than the persistentConnection
class. We'll be needing a HubConnection class. From the HubConnection
class we can create a proxy for the chat Hub:

var hubConnection = new HubConnecticn({™http://localhost:1599"};
var chat = hubConnection.CreateHubProxy("chat");

19. As with JavaScript, we can hook up client-side methods that get invoked

when the server calls any client. Although as mentioned, not as elegantly as
in JavaScript. On the chat Hub instance, we get a method called on (), which
can be used to specify a client-side method corresponding to the client call
from the server. So we set addMessage to point to a method which, in our
case, is for now just an inline lambda expression.

| chat.On({"addMessage", message =» Conscle.WriteLine("Received : "+message)); |

20.

21.

Now we need, as with PersistentConnection, to start the connection and
wait until it's connected:

hubConnection.Start () .Wait () ;

Now we can get user input and send it off to the server. Again, as with client
methods called from the server, we have a slightly different approach than
with JavaScript; we call the Invoke method giving it the name of the method
to call on the server and any arguments. The Invoke () method does take a
parameter, so you can specify any number of arguments which will then be
sent to the server:

var line = string.Empty;
while (({line = Conscle.ReadLine()) != null)

1
h

chat.Invoke("Send", line).Wait();
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22. The finished result should look something like the following screenshot, and
now work in full correspondence with the JavaScript chat:

Program.cs R X

%, SignalRChat.net.Program '

-lusing System;
using Microsoft.AspNet.SignalR.Client.Hubs;

-Inamespace SignalRChat.net

1

- class Program

{

- static void Main(string[] args)

{
var hubConnection = new HubConnection("http://lecalhest:1593");

var chat = hubConnection.CreateHubProxy("chat™);

chat.On("addMessage”, message =» Conscle.WriteLine("Received : "+message));
hubConnection.Start().Wait();

var line = string.Empty;

while ((line = Console.ReadLine()) != null)

{
h

chat.Inveke("Send”, line).Wait();

Summary

Exposing our functionality through Hubs makes it easier to consume on the client,

at least on JavaScript based clients, due to the proxy generation. It basically brings it
to the client as if it was on the client. With the Hub you also get the ability to call the
client from the server in a more natural manner. One of the things often important
for applications is the ability to filter out messages so you only get messages relevant
for your context. Groups in the next chapter will cover this, groups is the technique
used in SignalR to accomplish this.
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This chapter will cover how you can group connections together and target specific
groups when sending messages. The topics covered include:

* Establishing groups on the server

* Sending messages from the client to specific groups

At this stage, the developer should be able to create groups and put connections into
these groups.

Getting specific with groups

Many scenarios require you to not broadcast to everyone, and be more specific in who
receives the message. SignalR provides an abstraction for these called groups. Groups
hold connections that will receive messages. The API for sending messages is just the
same, but you just choose to go to a specific group instead of going to everyone.

For our chat applications we want to use groups to create chat rooms, specific groups
which will receive chat messages that none of the other rooms/ groups will receive.
In order to get this working we will need to change our application slightly:

1. First we will need a class to manage the chat rooms that get created by any
clients so that we keep track of them for any other clients that connect.
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2. Right-click on the project and navigate to Add | New Item. In the dialog box,
choose Class and give it the name ChatRooms . cs.

4 Installed Sortby: Default - Search Installed Templates (CtrvE) @ =
4 Visual C# - 3 F
Bu: 7 @ Web Form Visual C# Type: Visual C*
Dot € An empty class declaration
e @ Web Form using Master Page Visual C#
General
Web i -
Windows Forms ! ‘Web User Control Visual C
WPF c* .
Tz o Class Visual C#
Silverlight
Workflow Master Page Visual C#
P Online Nested Master Page Visual C#
HTML Page Visual C#
oy
Style Sheet Visual C#
r’s A .
-J JavaScript File Visual C#
o0 Interface Visual C#
@ ADO.NET Entity Data Model Visual C#
c#*
AJAX-enabled WCF Service Visual C#
Application Manifest File Visual C#
| - WP
MNarne: [ChatRooms.cs ]

3. Basically, this class will just hold a list of strings that represent the different
chat rooms by name for now:

Static List<string> _rooms = new List<strings>();

4. We then want to just add the ability to add a chat room and get all the
available chat rooms, and also check if a room already exists. By default,
we will also add a well known chat room called Lobby. The class should
look as follows:
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using System.Cellections.Generic;
—Inamespace SignalRChat
1
= public class ChatRooms
1
static List<string® _rooms = new List<string>();
= static ChatRooms()
1
_rooms.Add( "Lobby™);
}
= public static veid Add(string name)
{
_rooms . Add (name) ;
h
= public static bool Exists(string name)
1
return _rooms.Contains(name);
h
- public static IEnumerable<string> Getall()
{
return _rooms;
h
}
¥

The line at the top of the class, Static List<string> _rooms
List<strings () ; is using an the built-in List<string>, which is not

thread-safe. This means that you can run into exceptions if you have two
users joining a chat room at the same time. There are implementations out
there that deal with this, and a quick search on the phrase ConcurrentList
c# will yield a few options. Also, there is a SynchronizedCollection<> type
found in System.Collections.Generics after adding a reference to System.

ServiceModel that can be used.
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Now, let's go back to the Hub chat . cs that we created in Chapter 3, Hub. We
will need to add some new functionality to this class, and also change some
existing functionalities to make it support chat rooms. Let's start by adding
a method that we can call from the client to create a chat room:

public veid CreateChatRoom(string room)
1
if (!ChatRooms.Exists(room))
1
ChatRooms.Add(room) ;
Clients.All.addChatRoom{room);
}
h

Next, we want to add is support for clients to be able to join a room and
receive any messages published to it. This is where we use the Groups
property from the Hub and just add the connection of the client connected
to the group with the same name as the room we want to join:

public void Join(string room)

1
h

Groups.Add(Context.ConnectionId, room);

With that the client will only receive messages for the groups it is a part of
and none of the others.

Now that we have a subsystem for dealing with rooms, and clients can
connect to those rooms, we want to be able to tell the clients that are getting
connected which rooms are available. On the Hub there is a virtual method,
OnConnected (), which we can override for getting notified when a client
connects. There are also methods to know when clients disconnect and
reconnect. But for now we only need the onConnected () method. In this
method, we basically get all the rooms that have been created and send them
off to the client that got connected using the caller property on the Clients
property which is sitting on the Hub:

public owverride Task OnConnected()
1
foreach (war room in ChatRooms.GetAll())
Clients.Caller.addChatRoom{room);
return base.OnConnected();
¥
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Your Hub should now look as follows:

public class Chat : Hub
1
public veid Join(string room)
{
Groups.Add(Context.ConnectionId, room);
1
public void CreateChatRoom(string room)
1
if (!ChatRooms.Exists(room))
1
ChatRooms.Add{room) ;
Clients.All.addChatRoom(room);
}
b
public void Send(string room, string message)
1
Clients.Group(roeom).addMessage(room, message);
b
public override Task OnConnected()
{
foreach (var room in ChatRooms.GetAll())
Clients.Caller.addChatRoom{room);
return base.OnConnected();
b
1

Moving to the index.html file of your web application, we want to make
some changes and add some new features. Let's start by altering the look
of our app and introduce a list of available chat rooms as well as a way of

adding a chat room. We will wrap it all up nicely in a table:

<tablex
<tr style="vertical-align:top;™>
<td>
¢<select id="chatRoomsList" size="2" style="width:158px; height:286px;">
</select>
< td>
<td>
<textarea id="chatWindow"” style="width:4@8px; height:288px;"></textareas
<divy
<labelsMessage</label>
<input id="messageTextBox" type="text" />
<button id="sendButton":»Send</button>
<fdivy
<div>
<label:Start new chat room</label:
<input id="chatRoomTextBox" type="text" />
<button id="createChatRoomButton">»Create</button:
</div>
</ td>
</ trs
</tablex
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9. We will then continue by introducing a variant that holds the current chat
room; we will put it the beginning of our script block and initialize it with
Lobby as our default chat room:

| var currentChatRoom = "Lobby™; |

10. Now we want to take the code that adds a message to the chatwindow
textbox and put it into a function we can reuse:

function addMessageToChatWindow(message) {
$("#chatWindow" ). val($( "#chatWindow" }.val() + message + "'n"};

}

11. Then we will need a function that can take a string with the chat room name
and add it to the <select/> list:

function addChatRoomTolist({chatRoom) {
$("#chatRoomsList").append (% (" <option value="+chatRoom+">" + chatRoom + "</ option>"))};

h

12. Then we move onto adding the client counterpart of the addchatRoom ()
function that we just inserted into the server code:

chat.client.addChatRoom = functicn (chatRoom) {
addChatRoomTolList(chatRoom);
if (chatRoom == currentChatRoom) {
$("#chatRoomsList").val({currentChatRoom);
addMessageToChatWindow("Welcome to " + currentChatRoom);
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13. Now, since we changed how the server calls its clients when a message is
received, we need to change the client. We add an argument at the beginning
that holds the room it belongs to, and we also filter it out. The reason for
filtering is that we will only look at one room at a time.

chat.client.addMessage = function (room, message) {
if (room === currentChatRoom) {
addMessageToChatWindow(message);

¥

14. Let's hook up the button for creating a chat room and get the content of the
textbox and send it to the server:

("#createChatRoomButton™ ). click(function () {
chat.server.createChatRoom($( "#chatRoomTextBox™ ). val());
$("#chatRoomTextBox™ ). val("™")

1)s

15. Whenever a chat room is selected from the list, we want to join that chat
room and set the current chat room on the client. In addition, we want
to clear the chat window since we're no longer in that room:

$("#chatRoomsList" ). change(function () {
currentChatRoom = %("#chatRoomsList option:selected™).val();
chat.server.join{currentChatRoom);
clearChatRoomForRoomChange (currentChatRoom) ;

1);

16. The logic for sending to the server needs a slight change; it needs to have the
current chat room as the first argument to match the change on the server,
and the second argument will be the message:

$("#sendButton”).click(function () {
chat.server.send(currentChatRoom, 5( "#messageTextBox" ). val());
$("#messageTextBox").val("")

I3 H
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Your whole script should look as follows:

<script type="text/javascript™:
var currentChatRoom = "Lobby™;

functicn addChatRoomTolist(chatRoom) {

§("#chatRoomsList").append($("<option value="+chatRoom+">" + chatRoom + "</option>"});

}

functicn addMessageToChatWindow(message) {
("#chatWindow” ). val($("#chatWindow").val() + message +

"o,

)

}

function clearChatRoomForRoomChange(chatRoom) {
("#chatWindow™ ). val("");
addMessageToeChatWindow("Welcome to

+ chatRoom);

}

F(function () {
var chat = %.connection.chat;

chat.client.addChatRoom = function (chatRoom) {
addChatRoomTolist(chatRoom);
if (chatRoom == currentChatRoom) {
$("#chatRoomsList™).val(currentChatRoom);
addMessageToChatWindow("Welcome to ™ + currentChatRoom);

}

chat.client.addMessage = functicn (room, message) {
if (room === currentChatRoom) {
addMessageToChatWindow(message);
}
1

%.connection.hub.start().done(functicn () {
$("#chatwindow”™ ). val("Connectedin™);
chat.server.join("Lobby");
$("#sendButton”).click(function () {
chat.server.send(currentChatRoom,$("#messageTextBox™).val());
F("#messageTextBox™).val("")

15

$("#createChatRoomButton™).click(function () {
chat.server.createChatRoom($( "#chatRoomTextBox" ) .val());
$("#chatRoomTextBox"}.val("™")

15

$("#chatRoomsList™).change(function () {
currentChatRoom = $("#chatRoomsList option:selected™).val();
chat.server.join(currentChatRoom);
clearChatRoomForRoomChange (currentChatRoom);
hE
1
1

<fscript>
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17. Similar changes need to be made for our console application. We start by

establishing a variable to hold the current chat room:

var currentRoom = "Lobby™;

18. Then we need to change the way we deal with addMessage using the new
room argument, and also do similar filtering as we did in JavaScript; don't

print out anything from rooms we aren't in:

if({ room == currentRoom )
Console.WriteLine("Received :

19 H

chat.On{"addMessage™, (string room,string message) =» {

+ message);

19. Then we hook up the addchatRoom event and print out any rooms that

are added:

chat.On("addChatRoom", room => Console.WriteLine("Room added :

"+room));

20. After we have connected to the Hub we want to join the Lobby room, so we

add the following line of code:

chat.Invoke("Join", currentRoom).Wait();

21. Inside our while loop where we wait for input from the user, we want to add
some new features. We want the user to be able to create chat rooms, so we
add the ability for the user to do by creating <room name> in the console.

if (line.StartsWith("/create™))

1
var room = line.Substring("/create”.Length + 1);
chat.Invoke("CreateChatRoom™, room);

I
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22. Then we want to add the ability to join an existing room:

if (line.StartsWith("/join™))
1
var room = line.Substring("/join”.Length + 1);
chat.Invoke("Join™, room).Wait();
currentRoom = room;

23. Any other input should just be sent to the server, but now with the room as
the first argument:

else

{

chat.Invoke("Send”, currentRoom, line).Wait();

The whole application code should look as follows:

static void Main(string[] args)
1
var hubConnection = new HubConnection(“http://localhost:1599");
var chat = hubConnection.CreateHubProxy(“chat");
var currentRoom = “Lobby";
chat.On("addMessage”, (string room,string message) =» {
if( room == currentRoom )}
Console.Writeline("Received : " + message);
1
chat.On("addChatRoom”, room =» Conscle.Writeline("Room added : "+room));
hubConnection.Start().Wait();
Console.Writeline ("Connected"”);
chat.Invoke("Join", currentRoom).Wait();
var line = string.Empty;
while ((line = Conscle.ReadLine()) != null)
if (line.StartsWith("/create™))
1
var room = line.Substring("/create".Length + 1};
chat.Invoke("CreateChatRoom™, room);
if (line.StartsWith("/join™))
1
var room = line.Substring("/join".Length + 1);
chat.Invoke("Join", room).Wait();
currentRoom = room;
b
else
chat.Invoke("Send”, currentRoom, line).Wait();
3
b
b

[50]

www.it-ebooks.info


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

Chapter 4

The Web app should look as follows:

[ localhost:1598/indexhtrl %

= = (@ | [ localhost:1599/index.html

Lobby

Connected
Welcome to Lokbby

Message |

| |Send|

Start new chat room

| | Create |

Summary

Often you find yourself not wanting to broadcast your messages to all the clients;
groups in SignalR gives you the control you want for grouping connections together
and only sending messages to the group(s) you want. You should now be able to
apply grouping as a technique for filtering.
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This chapter will cover how you can have a state in the client that is available
automatically on the server. At this stage, the developer should be able to have
a state on the client that is also on the server.

Becoming stateful

SignalR brings a lot to the table for abstractions; we've seen so far the abstractions
of persistent connections and Hubs. Diving further into Hubs you'll see that there
is even more. One of the cool things one can add is round-trip state. This is the state
that is carried alongside any traffic going from a client to the server. So whenever
you call something from the client to the server or the server calls something on

the client, any state you have specified will be transferred along with the call being
made. This is something that will be really convenient, especially when you have
information that is not necessarily relevant for the method you need to call, but
something that you might want to have while cross cutting any method you call.

For now, we're just going to use it for something very simple — to keep track of the
current chat room for the client. This way we don't need to have it on the method
call for sending a message, it will just be available on the server as well as on the
client. Perform the following steps to become stateful:

1. Let's start by changing the server a bit. Open the server-side representation of
the Hub—chat . cs.

2. Change the method signature by removing the first parameter for room that
we had put in in the previous chapter:

public void Send(string message)
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Then add the line for getting the current chat room from the caller's state.
The method should look as follows:

public wvoid Send(string message)
1
var room = Clients.Caller.currentChatRoom;
Clients.Group(room).addMessage (room, message);
b

That's all we are going to do on the server for now. But it is worth
mentioning that any state can also be written, it's not just for getting
state from the client to the server. And as you've already seen, the
Caller property is of dynamic type, so you can put anything in it,
and it will just be there on the client.

Open the index.html file. We need to change all of the places that

dealt with the current chat room variant that we put at the top of the script
block. We will now remove the line that sat globally at the top declaring the
currentChatRoom variant. Then we need to change all of the code that was
using this variant. We are now going to be using the state present on the chat
Hub directly. Let's start with the code that adds a chat room, and get the
current chat room from the Hub's state instead:

chat.client.addChatRoom = functicn (chatRoom) {

var currentChatRoom = chat.state.currentChatRoom; h
addChatRoomTolist(chatRoom);

if (chatReoom == currentChatRoom) {
${"#chatRoomsList").val{currentChatRoom) ;
addMessageToChatWindow("Welcome to " + currentChatRoom);

[54]
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5. When adding a message coming from the server we performed a check

whether the client was in the chat room or not. We need to change that as well:

chat.client.addMessage = functicn (room, message) {
if (room === chat.state.currentChatRoom
addMessageToChatWindow(message) ;

6. The last pieces of the puzzle for the JavaScript client are the initialization and

when we change the chat room:

%.connection.hub.start().done(functicn () {
S("#chatWindow" ).val("Connectedin™};
*hat,state,curr‘entchatRoom = "Lobby™;
chat.server.join("Laobby");
$("#sendButton”).click(function () {
chat.server.send($("#messageTextBox" ). val());
S("#messageTextBox").val(™")

s

$("#createChatRoomButton™).click(function () {
chat.server.createChatRoom(%{ "#chatRoomTextBox" ). val());
$("#chatRoomTextBox").val("™")

s

$("#chatRoomsList").change(function () {
var currentChatRoom = $("#chatRoomsList option:selected").val();
chat.state.currentChatRoom = currentChatRoom;
chat.server.join(currentChatRoom);
clearChatRoomForRoomChange (currentChatRoom) ;
Tis
BE

7. Note that the send () function call has changed from using two arguments
to one.
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For a .NET client, this is a bit different; there isn't a state property on the
Hub, but an indexer. The Hub can be indexed with the name of the state
variable to get and set state. This results in a couple of changes. We start by
removing the currentRoom variable we had, and now stick it directly on the
Hub. Any usage of currentRoom must now be changed to use the indexer on
the Hub:

static veoid Main(string[] args)

{

var hubConnection = new HubConnection("http://localhost:1599™);
var chat = hubConnection.CreateHubProxy("chat™};

chat["currentChatRoom™] = "Lobby™;
chat.0On("addMessage"”, (string recom,string message) = {
if (reom == (string)chat["currentChatRoom™])
Consocle.WriteLine("Received : " + message);

I

chat.0On({"addChatRoom™, room =» Conscle.WritelLine("Room added : “+room));
hubConnection.Start().Wait();

Console.Writeline("Connected™);

chat.Invoke("Join", (string)chat["currentChatRoom"]).Wait();

var line = string.Empty;
while ((line = Conscle.Readline()) != null)
1

if (line.StartsWith("/create™))

1
var room = line.Substring("/create”.Length + 1);
chat.Invoke("CreateChatRoom™, room);

b

if (line.StartsWith("/join™)})

1
var room = line.Substring("/jein”.Length + 1);
chat.Invoke("Join™, room).Wait();
chat["currentChatRoom™] = room;

}

elsze

{
}

chat.Invoke("Send”, line).Wait();
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9. Now that we have the current chat room sitting as a state on all of our calls
to the chat Hub, we can also implement a way of logging out of a chat room
when we're joining one. To do this, make the Join method look as follows:

public woid Join(string room)
{
if (!string.IsNullOrEmpty(Clients.Caller.currentChatRoom))
Groups.Remove (Context.ConnectionId, Clients.Caller.currentChatRoom);
Groups.Add(Context.ConnectionId, room);
¥

We basically just add a Remove word to the Groups property with the current
chat room.

Summary

From time to time there are bits of information that one could centralize, and not
have to pass along on all function and method calls. As shown in this chapter, the
current chat room is a good example of such a state. You should now be able to add a
state that roundtrips from the server to the client and gives you back the opportunity
to simplify your own code.
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This chapter will cover how you can secure your SignalR connections, require the
user to be authenticated with specific roles for calls coming from the client, and also
how you can communicate this back to the client in a graceful manner.

The topics covered in this chapter are:

* How to require authenticated users for your connection to accept connections

* How to require a specific role for your connection to accept incoming messages

At this stage the developer should be familiar with securing their SignalR connections.

Becoming private

Security is something all applications need to have a relationship with, in one way
or the other. Take a chat like the one we're building for instance, you might want

to have private chat rooms or want the entire chat to be private. You might have
operations that are only allowed by users with a certain role. Luckily, SignalR has
out of the box support for the most common scenarios, and is very extensible if

you have more complex scenarios. This chapter will take you through enabling
Forms authentication, a common scenario for applications. You could use Windows
authentication and others as well, but for our application we're using Forms.
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First of all, since our web application is built from HTML files, and not ASPX or
ASP.NET MVC controllers, we need to be able to have security kick in for these as
well, so that we get redirected to a login page when not authenticated. There are a
couple of approaches one can choose from to make the security pipeline of ASP.NET
kick in for static files such as HTML files. One could be to enable all HTTP modules
to run for all requests, but that would mean a potential performance hit for static
content. So instead, we're going to tell ASP.NET to deal with the .html and .htm
files specifically:

1. We will need to make a few changes to the Web. config file sitting in the web
project to accomplish this. In the <compilations> tag sitting at the top, we
need to add the page build providers for the extensions we want to support:

<compllation debug="true" targetFramework="4.8">
<buildProviders:
<add extension=".html" type="System.Web.Compilation.PageBuildProvider™ />
<add extension=".htm" type="System.Web.Compilaticn.PageBuildProvider™ /»
</buildProviders:
</compilationz

2. At the bottom right before the <runtime> tag, we will be adding a web server
section, which is specific to IIS7 and higher, for configuring pretty much the
same as we did for compilation:

<system.webServer:
<handlers>
<add name="HTML" path="*.html" verb="GET, HEAD, POST, DEBUG"
type="5ystem.Web.UI.PageHandlerFactory” resourceType="Unspecified” requirefAccess="Script™ />

<add name="HTM" path="*.htm" wverb="GET, HEAD, POST, DEBUG"
type="5ystem.Web.UI.PageHandlerFactory” resourceType="Unspecified” requirefAccess="Script™ />
</handlerss
</system.webServer:

3. Then, inside the <system.web> tag again, right below the <compilation>
tag, we will be adding our security. First we set the authentication to Forms
and add a form for our application with some attributes configuring its
behavior. We also need to add in an <authorizations tag denying all
anonymous users but allowing any logged in users:

<authentication mode="Forms":>
<forms name=".signalRChat" loginUrl="login.html" protection="Al1" path="/" timeout="38"></forms>
<fauthentication>

<authorization>
<deny users="2"/»
<allow users="*"/»

</authorization>
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4. To be able to log in from the login page that we will be creating, we will need
an HTTP handler for authenticating and giving us the authentication cookie for
any subsequent requests. We'll create the handler shortly. But for now, let's just
configure it to allow requests even if we're not logged in. Add the following
code snippet right before the <system.webservers> tag in web.config:

¢location path="SecurityHandler.ashx">
¢system.web>
<authorizationz
<allow users="*"/>
</authorization:
</system.web>
</location>

Your web . config file should now look as follows:

<?xml version="1.8" encoding="utf-8"7>
<configuration>
<system.web>
<compilation debug="true" targetFramework="4.8">
<buildProviderss>
<add extension=".html" type="System.Web.Compilation.PageBuildProvider” />
<add extension=".htm" type="System.Web.Compilation.PageBuildProvider” />
</buildProviders>
</compilation>

<authentication mode="Forms">
<forms name=".signalRChat" loginUrl="login.html" protection="Al1" path="/" timeout="30"></forms>
</authentication>

<authorization>
<deny users="32"/>
<allow users="*"/>

</authorization:

</system.web>

<location path="SecurityHandler.ashx">»
<system.web>
<authorization:
<allow users="*"/»
<fauthorization:
</system.web>
</location>

<system.webServer:
<handlers:»
<add name="HTML" path="*_html" verb="GET, HEAD, POST, DEBUG"
type="System.Web.UI.PageHandlerfactory” resourceType="Unspecified” requireAccess="Script" />

<add name="HTM" path="*.htm" verb="GET, HEAD, POST, DEBUG"
type="System.Web.UI.PageHandlerfactory” resourceType="Unspecified” requireAccess="Script" />
</handlers>
</system.webServers

<runtimes
<assemblyBinding xmlns="urn:schemas-microsoft-com:asm.v1l">
<dependentAssembly>
<assemblyIdentity name="Microseft.Owin.Host.Systemleb” publicKeyToken="31bf3856ad364e35" culture="neutral” />
<bindingRedirect oldVersion="0.8.8.8-1.8.6.8" newersion="1.8.6.8" />
</dependentAssembly>
</assemblyBinding>
</runtime>
</configuration:
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5. Let's add the security handler that we just configured. Right-click on the web
project and navigate to Add | New item. Select Web and then select Generic
Handler. Give it the name SecurityHandler.ashx:

4 Installed Sort by: Default 3 = Search Installed Templates (Ciri+) @ =
4 Visual C# o -
e B ASPNET Module Visual C# Type: Visual G#
Code -] = =
e - :pad%efor implementing a generic
a
g 2 andler
F— @! ASP.NET Server Control Visual G
Web c*
Authentication Domain Service Visual C#
Windows Forms
WPF
N . Browser File Visual C#
eporting
Silverlight
Workflow Domain Service Class Visual C#
b Online Dynamic Data Field Visual C#

Generic Handler Visual C#

Site Map Visual C#

F:S Skin File Visual C#

B wor Dot Semvice Visual C#
c*

@ WCF Service Visual C#

D Web Configuration File Visual C#

@ WebSenice Visual C#

MName: SecurityHandler.ashx

6. We will, for simplicity, just be hardcoding our users, passwords, and roles. At
the top of the securityHandler.ashx file, add the following code snippet:

Dictionary<string, string> _usersAndPassword = new Dictionary<string, string>()

¢ { "SomeCreator™, "1234" },

{ "SomeChatter™, "1234" }
I
Dictionary<string, string[]> _usersAndRoles = new Dicticnary<string, string[]>()
1

{

"SomeCreator™, new[] {"Creator™}

1

i

7. Let's add the simple authentication methods for dealing with the users. The
authentication will result in a FormsAuthentication cookie that we generate
in the AuthenticateUser method that follows. The cookie will hold the
username and all the roles for the user:
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bool IsValidUser(string userName, string password)

foreach (var user in _usersAndPassword.Keys)
if (user.ToLowerInvariant() == userName.TolLowerInvariant())
if (_usersAndPassword[user] == password)
return truej

return false;

}

string[] GetRolesForUser(string userName)

fereach (var user in _usersAndRoles.Keys)
if (user.ToLowerInvariant() == userName.TolLowerInvariant())
return _usersAndReles[user];

return new string[@];

vold AuthenticateUser(
Httplontext context,
string userName,
params string[] roles)

1
var ticket = new FormsAuthenticationTicket(l, userName,
DateTime.Now,
DateTime.Now.AddMinutes(38),
false,
string.Join(";",roles));
var cockieString = FormsAuthentication.Encrypt(ticket);
var cockie = new HttpCookie(FormsAuthentication.FormsCookieName, cookieString);
context.Response.Coockies. Add(cookie);
}

The handler will need an implementation in ProcessRequest () that
deals with the incoming authentication. Again, for simplicity, we will
be using clear text passwords sitting inside an HTTP form. Of course,
it's recommended that you do something a bit more involved than this,
especially if you're not using SSL to secure your connection.

public veid PrecessRequest(HttpContext context)
{
var userName = context.Request.Form["userName"];
var password = context.Request.Form["password”];
if (IsValidUser(userName, password))
1
var roles = GetRolesForUser(userName);
AuthenticateUser(context, userName, roles);
context.Response.StatusCode = (int)HttpStatusCode.OK;
b
else
1
context.Response.StatusCode = (int)HttpStatusCode.Forbidden;
b
3
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The entire SecurityHandler class should look as follows:

public class SecurityHandler : IHttpHandler

¢ Dictionary<string, string> _usersAndPassword = new Dictionary<string, string>()
{
{ "someCreator”, "1234" },
{ "SomeChatter”, "1234" }
i
Dicticnary<string, string[]> _usersAndRoles = new Dictionary<string, string[]>()
{
1
"SomeCreator™, new[] {"Creator"}
b
]
public void ProcessRequest(HttpContext context)
{
var userName = context.Request.Form["userlame”];
var password = context.Request.Form["password”];
if (IsvalidUser(userName, password))
1
var roles = GetRolesForUser(userName);
AuthenticateUser(context, userName, roles);
context.Response.StatusCode = (int)HttpstatusCode.OK;
}
else
{
context.Response.StatusCode = (int)HttpsStatusCode.Forbidden;
ks
}
bool IsValidUser(string userName, string password)
{
foreach (wvar user in _usersAndPassword.Keys)
if (user.ToLowerInvariant() == userName.TolLowerInvariant())
if (_usersAndPassword[user] == password)
return true;
return false;
}
string[] GetRolesForUser(string userName)
foreach (var user in _usersAndPassword.Keys)
if (user.ToLowerInvariant() == userName.TolLowerInvariant())
return _usersAndReles[user];
return new string[@];
}
woid AuthenticateUser(HttpContext context, string userName, params string[] roles)
¢ var ticket = new FormsAuthenticationTicket(l, userName, DateTime.MNow, DateTime.Now.AddMinutes(3@), false, string.Join(";",roles));
var cookieString = FormsAuthentication.Encrypt(ticket);
var cookie = new HttpCoockie(FormsAuthentication.FormsCookieName, cookieString);
context.Response.Cookies.Add(cookie);
}
public bool IsReusable
{
get
return false;
}
}
i
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9. Now we will need a page to log us in; the page we configured in web. config
as the redirect URL when users try to access the site. Right-click on the web
project, navigate to Add | New Item, select Web, and then select HTML
Page. Name the page login.html:

4 Installed . Default ~| & Search Installed Templates (Ctrl+E) P~
. 4 PS . v
“ v';ugl dc HTML Page Visual C# Type: Visual C#
ode An HTML page that can include client-
Data Style Sheet Visual C# side code
General
Web sz Javas Fil Visual C#
Windows Forms -J avascript File sua
WPF o
R . AJAK-enabled WCF Service Visual C#
eporting
Sihverlight
R~ g—a ASP.NET Handler Visual €%
b Online @F‘;‘l ASP.NET Module Visual C#
-
@! ASP.NET Server Control Visual C#
c#*
Authentication Domain Service Visual C#
@ Browser File Visual C#
c
Demain Service Class Visual C#
q Dynamic Data Field Visual C#
-
= Generic Handler Visual C#
s
Site Map Visual C#
™ © e ra -
MName: |Iog|n.htm\ |

10. In the page we will add a fieldset inside the body holding the input for
authentication. This could also have been a form pointing directly to the
SecurityHandler class, but we will be doing this programmatically instead:

body>
<fieldset>
<legend>Login</legend:>
<label for="userNameInput">Username</label><input id="userNameInput™ type="text" /»<br />
<label for="passwordInput”>Password</label><input id="passwordInput™ type="password” /»<br />
<button id="leoginButton":Login</button:
</fieldset>
/body>
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11. Then we add the following scripts inside the <head> element in the 1login.
html file. The script basically hooks up the Login button's c1ick event, and
makes a post using jQuery to the SecurityHandler. If it's successful, we redirect
to the index.html page; if not, we show an alert message:

<script src="Scripts/jguery-1.8.3.min.Jjs" »</script>
<script type="text/javascript™:
$(functien () {
$("#loginButton").click(function () {
var userName = $("#userNameInput™).val();
var password = 3("#passwordInput").val();

%.post("SecurityHandler.ashx™, {
userName: userhame,
password: password
}).dene(function (e) {
window.location.href = "index.html"
B .fail(function (e) {
alert("Not allowed to log in™);
1)
1)
1)

</script>

The entire 1login.html should look as follows:

<!DOCTYPE html>
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<titlex</title>
<script src="Scripts/jquery-1.8.3.min.js"></script>
<script type="text/javascript”:
$(function () {
$("#loginButton").click(function () {
var userName = S("#userMameInput”).val();
var password = $("#passwordInput"™).val();

%.post("SecurityHandler.ashx™, {
userName: userName,
password: password
}).done(function (e) {
window.location.href = "index.html”
}).fail(functien (e) {
alert("Not allowed to log in");
hE
1
1
<fscript>
</head>
<body>
<fieldset>
<legend>Login</legend>
<label for="userNameInput"”>Username</label><input id="userNameInput” type="text" /»<br />
<label for="passwordInput"”>Password</label><input id="passwordInput” type="password” /><br /
<button id="leginButton">Login</button:
</fieldset>
</body>
</html>
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12.

13.

14.

Running the chat should now lead you to the login page and you will not
be able to get to the index.html page. The hub is now protected as well;
so going directly to the URL won't get you there. But we will be explicitly
securing the hub. SignalR comes with an attribute called Authorize (),
similar to the one you find in ASP.NET MVC and so on. There are other
mechanisms for securing hubs, but we won't go into that in this book.

The Authorize () attribute can be used for both hubs and methods on a

hub. It has a couple of options that can be passed to it, such as Users and
Roles holding comma delimited required users and/or roles. But it also has a
property called RequireOutgoing that tells SignalR what direction it should
be securing. By default it is only incoming, but by setting it to true it will
also be outgoing. We will set it to true, so that we secure both directions:

[Authorize(RequireOutgoing=true}]
public class Chat : Hub

{

In addition to requiring authenticated users for the hub, we will be adding
a specific role requirement for the CreateChatRoom () method that sits
on the hub:

[Authorize(Roles="Creator"}]
public woid CreateChatRoom(string room)

1

Now, the final piece of the puzzle; SignalR uses the underlying credential
information found on threads in .NET. This means we will have to set this
information on the current thread based on the cookie generated by the
security handler. Open the Global .asax.cs file and add the following
method to that class. This will get the cookie, decrypt it, and put the identity
and roles into the Ht tpContext class found in System.Web:

protected void Application_AULhenticaleRequest(ocbject Sender, CVentirgs e)

{

if (HttpContext.Current.User != null)

{

if (Request.IsAuthenticated == true)
{
var ticket = FormsAuthentication.Decrypt(
Context.Request.Cookies[FormsAuthentication. FormsCookieName].Value);
var roles = ticket.UserData.Split(';");
var id = new FormsIdentity(ticket);
Context.User = new System.Security.Principal.GenericPrincipal(id, roles);
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15. Running the web app should now lead you straight to the 1ogin.html page.
Log in as one of the users, such as SomeCreator and its password 1234, and
on logging in you should be redirected to index.html where you can do
everything you could before. Verify that everything is working by closing the
browser and logging in as SomeChatter and try to create a new chat room; a
new room should not appear.

Now, our .NET client won't be able to do anything at this stage, in fact, the
application will just crash. So we need to authenticate from this application
as well. Since we don't have any fancy user interface, we will be hardcoding
it in this application, but it will at least show us how it's done.

Since our authentication is using a cookie, we will need the cookie in all
of our SignalR requests from this client as well. There are a few ways we
could do that, but the simplest is probably to implement a specialized
WebClient that gets the cookie container. Right-click on the signalRChat.
net project, navigate to Add | New Item, and then select Class. Name it
CookieAwareWebClient.cs:

4 Installed Sort by: Default ~ | Search Installed Templates (Ctrl+E) P-
. o
d V'S"(al ? ltems % Class Visual C¥ ltems “ Type: Visual C2ltems
oae £ An empty class definition
Data 0 Interf Visual C# It
General nterface isual ems
Web
&
Windows Forms Windows Form Visual C# ltems
WPF
M .
Reporting ;j User Control Visual C# ltems
Workflow
Graphics s Component Class Visual C# ltems
. [ ]
b Online Rl User Control (WPF) Visual C# ltems
<y
= AboutBox Visual C# ltems
@ ADO.NET Entity Data Model Visual C# ltems
'flj Application Configuration File Visual C# ltems
Application Manifest File Visual C# ltems
—cu
] Assembly Information File Visual C# ltems
cr
@ Authentication Domain Service Visual C# ltems
E Bitmap File Visual C# ltems
N . . i
MName: [CookieAwareWebClient |
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16.

The web client will expose a CookieContainer class that will hold the
cookies for any requests going through this webclient class. In order to
access the cookies, we override the GetWebRequest () method so we can
intercept it and add our CookieContainer as the recipient of any cookies
received during the request:

using System;
using System.Net;
namespace SignalRChat.net
{
public class CockiefwarellebClient : WebClient
{
public readenly CockieContainer CookieContainer = new CockieContainer()
protected override WebRequest GetWebRequest(Uri address)
{
var request = base.GetWebRequest(address);
if (request is HttpliebRequest)
((HttpWebRequest)request).CookieContainer = CookieContainer;
return request;
}
}
}

17. The next step is to take the variable Site that sits at the top of the Main ()

18.

method inside the Program. cs file and make it a constant at the top of
that class:

|cu:ur15t string Site = "http://localhost:1599";

In the Program. cs class we will now add an Authenticate () method that
will perform the authentication against the server and return the cookies. The
method will simulate what a browser does when posting a form. So we will
create a name-value collection that holds our username and password and
upload it, which will result in the client receiving the cookies:

static CookieContainer Authenticate(string userName, string password)
{
var postData = new NameValueCollection();
postData.Add("userName”, useriame);
postData.Add("password”, password);

var url = string.Format("{@}/securityHandler.ashx™, Site);
var webClient = new CockiefwareWebClient();

var result = webClient.Uploadvalues{url, postData);

return webClient.CookieContainer;
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19. All we need to do now is add the cookies into the HubConnection class, so
that SignalR will use these on all requests made to the server:

var hubConnection = new HubConnecticn(Site);
hubConnection.CookieContainer = Authenticate("SomeCreator”, "1234");

Summary

Security is something that all applications must take into consideration. SignalR

just taps into existing infrastructure, both for the client and the server side, making
this possible. All we need to do is authenticate and use the infrastructure to our
advantage to get our app secured. You should not only be able to apply security

in the form described in this chapter, but also get an idea on how to move forward
with even more security, such as applying SSL. The next big step now is to make our
application scale. With the scale-out options of SignalR, one should be capable of
truly scaling to any need. The next chapter will go into depth on how to scale with
different options, even into the cloud.
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This chapter will cover how to scale SignalR across multiple servers. The topics
covered in this chapter are as follows:

* The basics of messaging and how SignalR deals with them
* Using SQL Server for scaling out
* Using Azure Service Bus for scaling out

* Using Redis for scaling out

At this stage the developer should be familiar with why one needs to scale out in this
manner, and how to do it.

Scaling out

Underneath the covers, SignalR wraps all communication between server and clients
into messages holding all of the information with its origin, what the message is for,
and the content of the message. By default these messages are kept in memory in the
process that hosts your SignalR-based solution. That means that having two servers
will not make inter-process communication happen, so one client sitting on one
server and another on a second one would not know about each other's messages.
With the flexibility of SignalR at the core level of its dealing with these well-defined
interfaces, it is fairly simple to make it scale out for different technologies. This is
something the SignalR team has done as well; they do provide the ability to scale
out in different ways. You can get out of the box support for using a Microsoft SQL
Server for temporary storage of messages between servers, or use Windows Azure
Service Bus to distribute the messages or even the popular Redis to do this.
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SQL Server

Unfortunately at the time of writing this book, the SQL Server support had not
been wrapped up in a NuGet package, so we will need to download the source of
SignalR and build it to get the assembly we need to be able to enable this using the
following steps:

1.

Point your browser to http://github.com/SignalR/SignalR and
either clone the repository if you have Git or GitHub for Windows
already installed, or click on the ZIP button to download a ZIP file
with all of the sources in it:

@ ZIP

HTTP SSH Git Read-Only https://github.com/SignalR/5ignalR.git

Open the Microsoft .AspNet.SignalR.sln file directly in Visual Studio
2010/2012 and just build it. Then go back to the folder where you put SignalR
and navigate into the src\Microsoft .AspNet.SignalR.SglServer\bin\
Debug folder and grab the Microsoft.AspNet.SignalR.SglServer.dll file
that sits there and put it into a folder in the chat solution, for instance, in the
packages folder that sits there.

Now that we have the DLL file, we need to reference it in our project.
Right-click on the references inside the web project and select Add Reference:

b 0O Refgiencs =
P Scr Add Reference...
b Ch Add Service Reference...
R Manage MuGet Packages...
4 A Gle
b Scope to This
N ind Mew Solution Explorer View
| T P | r
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4. Select Browse in the dialog to find the DLL file that we just got by
building SignalR:

I Ascemblies Search Browse (Ctrl+E) P~

b Solution

b COM Mo items found.
4 Browse

Recent

| Browse... || oK || Cancel |

5. Create a folder called Microsoft .AspNet.SignalR.SglServer under the
packages folder, to follow the convention that was already established by
using NuGet for the other packages:

t |l « SignalRChat » packages » Microsoft.AspNet.SignalR.S5qlServer v & Search Microsoft. AspMet.Sign... ©

Organize » Mew folder = ~ m @
-~

La)
B Microsoft isual 5t Name Date modified Type

| Prajects @ Microsoft. AspMNet.SignalR.SqlServer.dll 2/6/2013 &:14 PM Application extens...

3¢ Favorites
B Desktop
i Downloads
%ﬂ Recent places

[ Libraries
@ Documents
il Git
Ji Music
|5 Pictures
B videos

Ml Crmniter he

File name: v| | Compenent Files (*.dll:* tlb;*.0l V|

[ Ase || |
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6.

7.

Enabling SQL Server in the code is very easy; it is basically one method call.
There is an extension method called UsesglServer () that we are going to
use which will give the connection string to the database. Of course, you will
have to create a database in your SQL Server instance at this point and point
connectionstring to your instance and your database. I've used SQL Server
2012 and connectionstring is pointing to a local instance and a database
called signalRChat:

namespace SignalRChat
{
public class Globhal : HttpApplication
1
protected void Application_Start(ecbject sender, Eventfrgs e)
1
RouteTable
.Routes
.MapHubs();
GlobalHost
.DependencyResolver
JUsesqlserver(
"Data Source=(local);"+
"Initial Catalog=SignalRChat;"+
"Integrated Security=True”
b
h

In order for SignalR to be able to use SQL Server as a messaging backend,
we need to enable something called Service Broker for our database. After
creating your database, right-click on it in the SQL Server Management
Studio window and select Properties. In the Options page, scroll down until
you find the Service Broker section and enable the Broker Enabled flag:
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Select a page ) =)
Script « [ Hel
& General ‘S o ?
1A Files
& Filegroups Collation: |5QL_Latin1_Genecal_CF‘1_CI_.P¢S v|
1A Options ) =
ﬁ Change Tracking Recovery model: |5|mple W |
1 Pemissions Compatibility level: | SQL Server 2012 (110) w |
& Extended Propertes Containment type: |None W |
Other options:
rll=
Parameterization Simple -
Quoted Identfiers Enabled False
Recursive Triggers Enabled False
Trustworthy False
VarDecimal Storage Format Enabled True
4 Recovery
Page Verify CHECKSUM
Target Recovery Time (Seconds) 0
4 Service Broker
Connection Broker Enabled True []
Server: Hanor Broker Priority False
EINARINGEERD32E Service Broker Identffier 4951763-Fde-41eG-bede-707Hcocodf6b
P— 4 State
nnection:
o Database Read-Only False
EINARINGEBRD32B"ei
ner Database State NORMAL
3 View connection properties Encryption Enabled False
Restrict Access MULTI_USER
W
Progress
Broker Enabled
Ready

8. We should now be able to run our application and it will generate messages
in the SignalR Messages table:

e T
Connect ~ !!? ;2 T E f****%% seript for SelectTopNRows command from SSMs  **====/
= (3 EINARINGEBRD3ZB (SQL Server 11.0.3000- Iff 5 =5-ECT Eg:yig:g][%y loadrd]
2 3 Databases FROM [SignalRChat].[dbo].[5ignalR Messages]
1 System Databases
= |J SignalRChat
3 Database Diagrams

= 1 Tables
3 System Tables Payloadld  Payload
[ FileTables 1 1 [{"Source"."299a3076-92fd-4438-85ea-0d 163e5e3b7c" . "Key""__SIGNALR__SERVER_ "."Valug":"{\"
= 3 dbo.SignalR_Messages 2 2 [{"Source":"b5c884bd-4bc B-4ec 3-ablcc 75a49b8caal", "Key": 'Chat b5c 884bd-4bc 8-4ec G-ablcc 75249
3 Columns 3 3 [{"Source":"b5c284bd-4be8-4ec3-ablc ¢ 75a49b8caal”, "Key " 'boc884bd-4be8-dec 3-ablc-c 7549 Bca
3 Keys 4 4 [{"Source":"b5c884bd-4bc B-decS-ablcc 75ad9bBcaal”, "Key " "Chat Lobby™", "Value":"{\"H\":\"Chat\" \'
[ Constraints
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Redis

Redis is another option that can be used with SignalR for scaling out. Redis is an
open source distributed key-value store. It is very popular in the Unix space, and
has also been adopted by Microsoft. It's fairly easy to get running on Azure or
other cloud options. If you want to try things out with Redis locally, the following
is the procedure:

1. Download the source that Microsoft has published through their Open Tech
initiative on Github at https://github.com/MSOpenTech/redis. Follow
the guide there, build and run it. Once it is running, we can get going with
configuring our chat application for Redis instead of the SQL solution.

2. We start off by adding a NuGet package for Redis, right-click on the
References option in the web project and select Manage NuGet Packages:

Solution Explorer ¥ R\|X g
@ o-2ndim £R g
Search Solution Explorer (Ctrl+7) P~ -\g
=]
fad Solution 'SignalRChat' (2 projects) z ]
4 SignalRChat o g ml
b S Properties o mmar
b_oo REfE'E Add Reference...
- [ Scripts )
b c* Chat.cs Add Service Reference..,
b c# ChatRo Bl Manage NuGet Packages...
4 1 Global. Scope to This
b ﬁ Az MNew Sclution Explorer View
I indexh..
N loain.html [
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3. Make sure that the include prerelease option is selected and you select
Online, then type in signalr and navigate in the results until you find the
package named Microsoft ASP.NET SignalR Redis and click on Install
init:

P Installed packages Include Prerelease ~ Sortby: Relevance - signalr X -
“ Online ‘e Sl e “ Created by: Microsoft
. An extension to the SignalR library that lets you expose . .
MuGet official package source serverside observables as clientside observables via RS, [ N-llcrosoft‘AspNet.S\gnaIR.Red|s
Search Results Version: 1.0.0-rc2 (Prereleaze)
5 Wt . WebAPIDoodle.SignalR Last Updated: 2/6/2013
pdates e WebAPIDoadle SignalR is an ASP.NET Web AP library which Downloads: 645
contains some SignalR integrated ASP.NET Web API stuff, View License Terms
Project Information
* o SignalR.Castle.Windsor [y AeG
B A Castle Windsor dependency resolver implementation for Description:
P s JignalR. Enables scale-out of SignalR applications in

a web-farm using Redis as a messaging
backplane.

Microsoft ASPENET SignalR Redis m
Enables scale-out of SignalR applications in a

Tags: Microsoft Asplet SignalR
web-farm using Redis as a messaging backp... AspNetSignalR Redis
Dependencies:

o SignalR.RabbitMq Microsoft.AspNet.SignalR.Core (=
B Implementation of a SignalR IMessageBus with RabbitMg as 1 éc[;is:—!)' sphet SignalR Core (2
the backing store. i

Prerelegse BookSleeve (2 1.2.0.2)
. FleetsMapTrackingWithSignalR Each item above may have sub-
e Fleets map tracking sample using SignalR and Google Maps/ D QT e TR et
Streetview to follow vehicles. Allow filter by fleet. B

- ElmahR.Elmah
Each package is licensed to you by its e ELMAH modules for ElmahR
owner. Microsoft is not responsible
for, nor dees it grant any licenses to, -

third-party packages. 1 2 3 4

4. As with SQL Server, the configuration is really simple. Use the . UseRedis ()
extension method and point it to your Redis server:

namespace SignalRChat
i
public class Global : HttpApplication
1
protected void Application_Start(object sender, Eventérgs e)
1
RouteTable
.Routes
.MapHubs();

GlobalHost
.DependencyResolver
.UseRedis(
"localhost",
5379,

anan

¥
new[] { "signalr.key™ });
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5. You should see the result in the Redis console output directly as follows:

21:57:11
21:57:

21:57:21
21:57:26
21:57:31
21:57:36
21:57:41
21:57:46
21:57:51
21:57:56
21:58:81
21:58:86
21:58:11
21:58:16
21:58:21
21:58:26
21:58:31
21:58:36
21:58:41
21:58:46
21:58:46
21:58:46
21:58:51
21:58:51

clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients
clients

CQODANANAEEREDEEDDE S G5

Accepted 127.8.8.1:1157
Accepted 127.8.A.1:1158

connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected

[{"]
a
a
a
a
A
a8
a
a
a
A
a8
a
a
a
A
a8
a
a

slavesl,
slaves),
slavesd,
slaves).,
slaves),
slavesl,
slaves).
slavesd,
slaves).,
slaves),
slavesl,
slaves).
slavesd,
slaves).,
slaves),
slavesl,
slaves).
slavesd,
slaves?,

2 clients connected (B slaves).

i CA\Users\einari\AppData\Local\Temp\Temp1_redisbin.zip\redis-server.exe

hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes
hytes

bytes
DB A: 1 keys (@ volatile)> in 4 slots HT.
2 clients connected (B slaves)>, 461748 hytes

- |

Azure

A third option that's available out of the box is the usage of Azures Service Bus, a
distributed messaging system for Microsoft's cloud solution — Azure. We will cover it
briefly in this book as it requires you to have the Azure SDK installed to implement it
fully. Once you have installed the Azure SDK, you will need to add a cloud project to
your solution and add the web project as a website to the cloud project. When you have
all that done you need to set the cloud project as the startup project. The reasoning
behind this is that it needs to be running inside the Azure emulator to be able to this,
so it's relying on infrastructure to do this. Perform the following steps to do so:

1. Log into your Windows Azure portal and go to Service Bus. At the bottom

you'll find something called Access Key; click on it:
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Manage Access Key

Start using Relays

How to use with: .NET

Start using Queues
How to use with: .NET

How to use with: Java

How to use with: nodejs
How to use with: Python

Start using Topics
How to use with: .NET

How to use with: Java

How to use with: node,js
How to use with: Python

Start using Notification Hubs
How to use with Wing Apps
How to use with iOS Apps

y

ACCESSKEY

2. Here you'll get the connectionstring value that you'll need to be able to
connect to the Service Bus from the application; copy this:

ACCESS KEY

CONNECTION STRING

Connect to your namespace

]

DEFAULT ISSUER
owner

DEFAULT KEY

Open ACS Management Portal @

O S . . —,
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3. Back in Visual Studio, we're going to add a NuGet package to the project.
Right-click on References inside the web project and select Manage NuGet
Packages, make sure Include Prerelease is selected and you've selected
Online, and then enter Signalr in the search. Browse through until you find
the Microsoft ASP.NET SignalR ServiceBus Library; click on Install:

b Installed packages Include Prerelease ~ Sortby: Relevance - SignalR x -
o Tmiz . SignalR.RabbitMq “ Created by: Microsoft
B Implementation of a SignalR IMessageBus with RabbitMq as

MuGet official package source the backing store. :;l: N!icro:t:’fEAsc:P::t.S\glnalRiSer\riceBus
Search Results ersion: 1.0.0-r rerelease
Last Updated: 2/6/2013

=

‘B FleetsMapTrackingWithSignalR

Upie Fleets map tracking sample using SignalR and Google Maps/ Mﬂballs:‘qﬁ?_
Streetview to follow vehicles, Allow filter by fleet. View License Terms
Project Information
ElmahR.Elmah Report Abuse
ELMAH modules for ElmahR Description:

L.
Enables ;cale-d} of SignalR applications in
a web-farm using Service Bus as a
Microsoft ASPNET SignalR Servicebus Lib-.. - ImETRSY messaging backplane.
Enables scale-out of SignalR applications in a

Tags: Microsoft AspMet SignalR

prercizase Web-farm using Service Bus as a messaging... AspMetSignalR ServiceBus
Dependencies:
‘g legdnetSignalk Microsoft.AspNet SignalR. Core (2
B Logdhlet Appender for sending log events from server to B 6%15;_]' I e
browser WindowsAzure ServiceBus (= 1.8.0.0)
a SignalR StructureMap Each item above may have sub-
B A structuremap dependency resolver implementation for dependencies subject to additional license
SignalR. agreements.
Each package is licensed to you by its
owner. Microsoft is not responsible
for, nor does it grant any licenses to, hd
third-party packages. « 12 3 4

4. Now, we simply do as we did with Redis and SQL Server —call an extension
method for configuring the usage of the service bus—now it's time to paste in
the connectionstring value that you copied earlier:

[80]

www.it-ebooks.info


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

Chapter 7

namespace SignalRChat
{
public class Glebal : HttpApplication
1
protected veid Application_Start(cbject sender, Eventhirgs e)
1
RouteTable
.Routes
MapHubs();

var connectionString = "Endpoint=sb://dolittle.servicebus.
GlobalHost
.DependencyResolver
JseindowsAzureServiceBus (connectionString, @);

Summary

When forgotten, often a source of debugging nightmare, scales out. State kept in
memory on one server is not available on another, leading to weird scenarios and
result. This is also vital when applying SignalR in a multiserver environment.
There is no guarantee as to which server the SignalR is connecting to, and also if
the client needs to reconnect, so the scale-out option is very vital to the story. With
the different options described in this chapter you should now be able to scale in a
on-premise solution as well as in the cloud. Moving on from here, we'll dive into
monitoring and the ability to do diagnostics when using SignalR.
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This chapter will highlight the following tools that exist to help you monitor the
traffic in SignalR:
* Using Fiddler

* Enabling performance counters

At this stage, the developer should be capable of monitoring their SignalR-enabled
apps and see the traffic more easily.

Looking under the covers with
monitoring

Anyone who has been in the software industry more than 15 minutes knows that
things don't necessarily go the way one plans out, or things don't work exactly how
one thinks. Sometimes we need to attach a debugger or monitoring tool of some kind
to figure out what is going on.

Fiddler

A popular, free, and very good tool for debugging HTTP traffic is Fiddler. You can
download it for free from http://fiddler2.com. It gives you the opportunity to
monitor all HTTP requests happening on your computer.
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The following list gives a small review of Fiddler:

1. Fiddler sets itself as a proxy for all traffic, and in order to get the best
experience from it you need to enable streams, otherwise SignalR will fall
back to long-polling, but not immediately — typically after three-five seconds:

Bl 5t Bodes Jook Yiew Help GiT/bock
O Wiri Config ) 4 Replay 3= b Resume @ Stream [ Decode | Keep: AN sessions = &3 dny Process 4 Find [l Seve | B8 88 Browne - G Cleae Coche 35 TotWizand [ Tearcl | WSON Semch. @0 B Cline x
Wel fesziom <5 ] ) swnsts | 55 wamectoes | § ainchiespondss | (5] Composer | [ Fitera | [ Log | = T
# Resd  Probocd Hot AL Body Codey  Cooted pemders | [Textiew | WebForms | Mexew | Aum | Cooses | Raw | 3N | W
@ e HTP wrvew ks Liom  (Adkder Tgdatechedh om0, BT wivele et o
M2 ; ww ocahost 1559 s s 152 pevate el
P bohustish fopnhimiensmieti, 64 prvate  seh
@+ W A3 v
A5  w Hm AIM hle et
86 w0 Tum iz o P
®r om0 W ocahast 1509 fSetuntyande ath L
IO E Aot 1999 findles: hind LY preate  sexuhd
gljz = HT eabosl:199  Bovhlaey el BT ok
n m W ocalst 155 jsgrelr s 4308 ro<ac.. mopkcy
P m wm lcabatt 1995 ool ragesate)_=13%... 17 reeac.,  doplen
Az o A oAbt 1999 Maton o asm prae sl
3 . e sl 1999 e ormeet My arcper ... 1
Bw m W focahost:1599  jsgreirjsend T mnspartes. . 5 nocec.. ok
B mo W . LT
av x THY 2 w0 afs Fid . prits CEHintes % hgright &) View = Nateoed || =
5 .
e dhentel googhe. com  fervicahpdate Ziernoee. R ] Resposse is encod dta by n 4
[CTE I w——cmin fresisheutteiobet. L sk sl o e T e T | g prT—— g i | cewg | O i T
E—n-\r)

2. If the browser and server support web sockets, SignalR might choose to use
them as its preferred transport. In this case, you want to open the Log tab:

it Decode | Keep: All sessions ~ 633 Any Process 34 Find Save |3} @ Browse - G Clear Cache 3% TextWiza

(3) Statistics | 4% Inspectors | # AutoResponder | [# Composer | U5 Fiddiersaript | [] Filters | (=] Log [
sspx?isBet... | |-= Fiddler Event Log =-
MewsTo...

hleacn: |
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Performance counters

Monitoring messages on a higher level to see the throughput of your application,
number of failing messages, and such is vital when putting a system into production.
SignalR has a utilities project that gives you performance counters that can be installed
on the server(s) that host your application, as follows:

1. The utility is available through NuGet as a package. So right-click on the
references of any of the projects and select Manage NuGet packages, find the
package called Microsoft ASP.NET SignalR Utilities and install it:

b Installed packages Include Prerelease ~ Sortby: Relevance SignalR

4 Online SignalR.MicroSliver
A MicroSliver dependency resolver implementation for

SignalR.

Created by: Microsoft

Id: Microsoft.AspNet.SignalR.Utils
Version: 1.0.0-rc2 (Prerelease)
Last Published: 1/15/2013

Downloads: 137
View License Terms
Project Information

MNuGet official package source
Search Results

SignalR.AutoFac

P Updates SignalR dependency resolver binding to Autofac,

Workflow Service Tracking Viewer
Provides an HTML Tracking Viewer that shows real-time
tracking data for Workflow Foundation Service applications....

Report Abuse
Description:
Command line utilities for ASP.MET SignalR,

including performance counter installation

Pushga.Client and Hub JavaScript proxy generation.

Pushqga provides a queryable Pub/Sub model where Ling and
(OData queries can be remoted to filter HTTP server event stre...

Tags: Microsoft AspMet SignalR
AspMetSignalR Utils

Dependencies:

Pushga.Server

Pushqa provides a queryable Pub/Sub model where Ling and

OData queries can be remoted to filter HTTP server event stre...

No Dependencies

Microsoft ASP.NET SignalR Utilities

Command line utilities for ASP.MET SignalR,

including performance counter installation a...
Each package is licensed to you by its
owner, Microsoft is not responsible
for, nor does it grant any licenses to,

Q NLogToSignalR Target
m Thir marlanas mmahlar cn bm rmmd B mme bm cmmmmds rme e siim

third-party packages. 1 2 3 4

In order to install the performance counters, we need to open a command
prompt in Administrator mode.

2. Navigate to the path of your solution; inside it you should find a folder
called packages, and inside it a folder called Microsoft .AspNet .SignalR.
Utils.1.0.0.1 or similar, depending on the version you installed; within
this you'll find a folder called tools.
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3. Now that you've navigated through all of these, enter signalr ipcand
press Enter. This will install all the performance counters:

. Administrator: V52012 x86 Native Tools Command Prompt = B "

D:~\UsersreinarinGoogle DrivesdolittlesClients»Packt Publishing“SignalR\§ignalRCh|
tupackagessMicrosoft.AspNet .8ignalR.Utils.1.8.8-prc2tools>signalr ipc
SignalR Utility Uersion: 1.8.68.8
Installing performance counters...
Connections Connected
Connections Reconnected
Connections Disconnected
Connections Current
Connection Messages Received Total
Connection Messages Sent Total
Connection Messages Received~sSec
Connection Messages SentsSec
Messages Bus Messages Published Total
Messages Bus Messages Published.Sec
Message Bus Subscribers Current
Message Bus Subscribers Total
Message Bus Subscribers-Sec
Message Bus Allocated Workers
Message Bus Busy YWorkers
Message Bus Topics Current
Ervorz: All Total
Errors: All/Sec
Errors: Hub Resolution Total
Errors: Hub Resolution-Sec
Hub Invocation Total
Hub InvocationsSec
Tranport Total
Errors: Transport-Sec

Performance counters installed?

4. To see the performance counters, we need to open perfmon (Start | Run or
for Windows 8 press WinKey+R) and type perfmon and press Enter:

=7 Run “

=== Typethe name of a program, folder, document, or Internet
resource, and Windows will open it for you.

Open: v

0K Cancel Browse...
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5. Inside perfmon you can expand the monitoring tools and click on the
Performance Monitor node and you should see a graph. Click on the
big + button at the top so that you can add the SignalR counters you
want to look at. If you have your application running, you should see
it in the Instances of selected object filter list:

Available counters

Select counters from computer:

Added counters

Counter Parent Inst... Computer

<Local computer >

SignalR

serviceModel>envice 3.0.0.0
ServiceMedelService 4.0.0.0
SignalR

SMEB Client Shares

SMB Server Sessions

SMB Server Shares
SMSvcHost 3.0.0.0
SMSvcHost 4.0.0.0

=

Instances of selected object:

<Al instances >

[ show description

Remove <<
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6. Once added, you can try out the app by sending messages and see the result
in the graph.

@ Performance Menitor - =
() File Action View Window Help
o= 25 E = Hm
-.-‘iu- Performance - EClL" x \; L Ij ] ﬂu E
4 [y Monitoring Tools -
B8 Performance Moniter
4 Data Collector Sets i
@ Reports
80+
60+
404
20
1 =
T:51:56 AM 7:52:30 AM 7:53:00 AM 7:53:34 AM
Last[  e- Average|  <eeemee- Minimum | coeee Maximum [ ceeeoeee Duration 1:40
Show Color Scale Counter Instance Parent Object Computer 0
[v 1.0 Connections Connected signalrchat  --- SignalR YAEINAR-AIR
[v 1.0 Connections Reconnected  signalrchat  --- SignalR YA\EINAR-AIR
[ — 10 Connections Disconnected  signalrchat  --- SignalR YEINAR-AIR
[V 1.0 Connections Current signalrchat  --- SignalR YEINAR-AIR
[v 1.0 Connection Messages Re... signalrchat - SignalR YAEINAR-AIR
[v 1.0 Connection Messages Se... signalrchat  --- SignalR YA\EINAR-AIR
[ — 10 Connection Messages Re... signalrchat  --- SignalR YEINAR-AIR
v — 10 Connection Messages Se..  signalrichat  --- SignalR YNEINAR-AIR A
< >

7. After putting your solution into production, you might want to consider
disabling any performance counters enabled on your server by entering
signalr upc in the console:

.| Administrator: Developer Command Prompt for V52012 = B

sProjectss8ignalRChatspackages\Microsoft.AspNet.SignalR.Utils.1.8.1tools>sign
lr.exe upc
SignalR Utility Version: 1.8.8.8

erformance counters uninstalled?

sProjectssSignalRChatspackagezs\Microsoft.AspNet.SignalR.Utils.1.@.1Ntools>_
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Summary

Using Fiddler and the performance counters you should now be able to both
debug and find potential bottlenecks in your system. Although it might feel a bit
primitive and different tools from what might be used to from just developing
vanilla web apps, they are very detailed and should be of great assistance. Moving
on from the experience of using the built-in WebDev (Cassini), IISExpress, or even
a full IIS server, we will take on how you can host a SignalR inprocess in your own
application using something called OWIN.
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This chapter will cover how to set up code to host SignalR using OWIN.
Topics covered in this chapter are:

*  Getting started with OWIN
* Setting up the server and making it run
* Connecting the chat client to the self-hosted server
At this stage, the developer should be familiar with how the server works and

how to set it up in their own app. They should have a working sample of the chat
working with the OWIN server.

Self hosting

Sometimes you really don't want to have a big footprint on your application when
you're deploying. You don't want to have the IIS dependency or other web server
software, you just want your own executable and that's it. SignalR does support this
out of the box, using something called OWIN (Open Web Interface for .NET). OWIN
defines a standard interface between web servers running .NET and web applications.
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Perform the following steps for self hosting:

1. Let's start by creating a new console application. Right-click on the Solution
option and navigate to Add | New Project:

1% Build Solution F&

E g Rebuild Solution

I f Run Test(s) Alt+F5
Test With 4

Clean Solution
Run Code Analysis on Solution Alt+F11
Batch Build...
Configuration Manager...
B Manage NuGet Packages for Solution...
[ Enable NuGet Package Restore
Mew Solution Explorer View
%L Show on Code Map
Calculate Code Metrics
Project Dependencies...
Project Build Order...

MNew Project... Add g
Existing Project... £+ Set StartUp Projects...
MNew Web Site... ¥ Add Solution to Source Contral...
Existing Web Site...
‘O Mew ltem... Ctrl+Shift+A | ¥+ Rename
+ - :
0 Existing ltem... Shift+Alt-A ¢ Open Falder in File Explorer
‘W New Solution Fold
W Mew Solution Folder &  Properties Alt+Enter
[92]
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2. We're going to add another console application; call it SignalRChat . Server:

¢ Tzt -MET Framewark 4 ~ Sortby: Default Search Installed Templates (Ctrl+ 0 -
4 |nstalled c# o
I Windows Ferms Application Visual C2 Type: Visual C*
4 Visual C& e A project for creating a command-line
Windows Store r WPF Application Visual C# application
Windows bt

o
Web Bl console Application Visual C#
Office

o4
Cloud El:i! Class Library Visual C#
Reporting -

c
Silverlight El;ﬁ! Portable Class Library Visual C#
b4

Test
WCF =
Workflow CEE

. . c
LightSwitch E—] Empty Project Visual C#

'WPF Browser Application Visual C#

b Other Languages

. @
b Other Project Types ED Windows Service Visual C#
b Online
OBY  WDE At Cntent Fitran: Viewal F£

Name: [SignalRChat.Server |

Location: Di\Users\einar\Goegle Drive\dolittle\ Clients\Packt Publishing\SignalR\SignalRCha -~

3. Now we need to get some NuGet packages. Inside the new project,
right-click on References, and choose Manage NuGet Packages,
type in Microsoft.Owin.Hosting, and click on Install:

b Installed packages Include Prerelease = Sortby: Relevance Micresoft.Owin.Hesting|

4 Onli Mi £t Owi =
e 9 _H‘ﬂ-‘g Created by: Microsoft
. The hesting engine for OWIN based Web 1d: I . Owin.Hosti
MuGet official package source Applications : Microsoft.Owin.Hosting

Search Results fimrems Version: 0.18.0-alpha (Prerelease)

Last Published: 12/23/2012

b Updates Downloads: 340
View License Terms
Project Information
Report Abuse
Description:
The hosting engine for OWIN based Web
Applications

Tags: microsoft owin aspnet katana
Dependencies:

Qwin (2 1.0)
Each item above may have sub-

dependencies subject to additional license
agreements.

Each package is licensed to you by its
owner. Microsoft is not responsible
for, nor dees it grant any licenses to,
third-party packages.
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4. The next package we're going to need is the Microsoft.Owin.Host.
HttpListener. Repeat the previous step, but now filter with this package:

Installed packages Include Prerelease ~ Sortby: Relevance o Microseft.Owin.Host.HttpListener x "

il “~m Microsoft Owin Host Httplistener
Created by: Microsoft
This package enables any OWIN-based Web .
NuGet official package source Praveis appr::tcion flamewmkgmn on top of the... slargazsis Lol sl

Search Results Version: 0.18.0-alpha (Prerelease)
Last Published: 12/23/2012
Updates Downloads: 272
View License Terms
Project Information
Report Abuse
Description:
This package enables any OWIN-based Web
application framework to run on top of the
Microsoft HttpListener.

=

S

-

Tags: microsoft owin aspnet katana
Dependencies:

Owin (2 1.0)
Each item above may have sub-

dependencies subject to additional license
agreements.

Each package is licensed to you by its

owner. Microsoft is nat responsible

for, nor does it grant any licenses to,

third-party packages. 1

5. The third and last package that we're going to need is the Microsoft.ASP.
NET.SignalR.Owin package. Do as before but filter by this package.

P Installed packages Include Prerelease ~ Sortby: Relevance o Microsoft. Asphlet.SignalR. Owin| x |'
4 Online 4 Au‘uOWmIN“a:Sam E: S"—'-S_ﬂ“mo“- n Created by: Microsoft
n ter for Signal . . .
MNuGet official package source = e Id: Microsoft.AspNet.SignalR.Owin
Search Results fremease Version: 1.0.0-rc2 (Prerelease)
Last Published: 1/15/2013
b Updates Downloads: 11476
View License Terms
Project Information
Report Abuse
Description:
An OWIN adapter for SignalR
Tags: Microsoft AspNet SignalR
AspNetSignalR Owin
Dependencies:
Microsoft.AspNet.SignalR.Core (=
1.0.0-re2)
Owin (2 1.0)
Each item above may have sub-
dependencies subject to additional license
agreements.
Each package is licensed to you by its
owner. Microsoft is not responsible
for, nor does it grant any licenses to,
third-party packages, 1
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6. The next thing we're going to do is to reuse the chat Hub that we have
already created. Right-click on the SignalRChat.Server project, and navigate
to Add | Existing Item. Navigate to the signalRchat folder, multi-select
Chat.cs and ChatRoom. cs, and click on the little arrow to the right of the
Add button, and choose Add As Link:

@ v 4 . e« PacktPublishing » SignalR » SignalRChat » SignalRChat v & Search SignalRChat

Organize = New folder

A~ -
[ Microsoft Visual 5t Date modified Type

. Projects 2/10/2013 8:47 AM File folder

1/7/2013 817 PM File folder

0 Favorites | Properties 1772013 917 PM File folder

B Desktop . Scripts 2/10/2013 T:38 AM  File folder
& Downloads E Chat.cs 2/6/2013 6:30 PM CSFile
&l Recent places } ChatRooms.cs 1/20/2013 1:00 PM CSFile
%+ Dropbox E Global.asax.cs 2/10/2013 7:21 AM CSFile
E SecurityHandler.ashx.cs 1/31/2013 %38 AM C5File

A
A
1
A

4 Libraries
@ Documents

il Git

Bonnin &

File name: "ChatRooms.cs" "Chat.cs" v| |\c"isua| C# Files (*.cs;*.resx*.resw V|

| Add |v| | Cancel |

Add
Add As Link

23 using (WebApplication.Start<Startup>(ur.

7. Inside the program class we're going to use OWIN to start WebApplication.
The start method takes a generic parameter to a class that we'll create which
will configure the application. The parameter that is used, is the URL from
which the application will be accessible.

class Program
1
static woid Main(string[] args)
1
var url = "http://localhost:8888";
using (WebfApplicaticn.Start<Startup>{url})
1
Consocle.WriteLine("Server running on {8}", url};
Consocle.ReadlLine()};
b
b
b
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8. Then we need to add a class called startup; right-click on the SignalRChat.
Server project and navigate to Add | New Item, select class, and call it
Startup.cs. The configuration is going to be simple, we need to map all the
Hubs with a configuration enabling cross domain, and we are also going to
need some security handling, since we have secured the Hub. We will create
the security inspection handler in a second:

public class Startup
1
public weid Configuration(IAppBuilder builder)
i
builder.Use(typeof(SecurityInspectionHandler)});
var hubConfiguration = new HubConfiguraticn()
1
EnableCrossDomain = true,
EnablelavaScriptProxies = true,
EnableletailedErrors = true,
b
builder.MapHubs (hubConfiguration);
}
h

9. Now, we will be putting in a new class called SecurityInspectionHandler;
add it to signalRChat . Server. This handler will only "fake" security —
basically saying that all requests are from the same user, which it obviously
should not be —but it proves how you can intercept and deal with security.
Normally you want to keep metadata related to the connection ID of the
client connected to tell whether or not it is authenticated.

public class SecurityInspecticnHandler
{
Func{IDicticnary<string, object:, Task» _appFunc;
public SecurityInspectionHandler{Func<IDicticnary<string, object>, Task>» appFunc)
1
_appFunc = appFunc;
h
public Task Inveoke(IDictionary<string, cbject* environment)
1
environment["server.User"] =
new GenericPrincipal(
new GenericIdentity("SomeCreator™), new[] { "Creator™ });
return _appFunc.Invoke(environment);
}
}
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10. Open the index.html file in the web project, and set the Hub URL explicitly,
right before the start () function when the Hub connection is called:

F.connection.hub.url = "http://localhost:8@88 /signalr”;
%.connection.hub.start().done(functicn () {

11. In the signalRChat .Net project, open the program. cs file, and change the
site URL to point to the new self-hosted server:

const string Site = “"hitp://localhost:8838™;

Both the clients should now be able to connect to the new server.

Summary

Hosting any web solution in your own process can be very useful in many scenarios;
with the details in this chapter, you should be well on your way to doing just that
and having SignalR be your transport for communication. With everything pretty
much in place with our chat and also having all of the possible server options,

it's time to start looking at another client—Windows 8 Store applications.
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WindS and Windows 8

This chapter will cover how to get started with Windows 8 and SignalR
using JavaScript.

The topics covered in this chapter are:

* Using SignalR without using proxy
* What it takes to port the chat application to Windows 8

At this stage, the developer should be familiar with how to use SignalR in a
WinJS-enabled Windows 8 application. The sample app built throughout the
book will now be made ready for Windows 8.

WindS

When Microsoft launched Windows 8, it came with two worlds — the good old
Windows we've known for years (except for the Start menu), and a new world
that has gone through a few names —ending with modern Ul This new world of
tile-based Windows is optimized for touch, and has a new programming model to
go with it, in fact, a set of new modern APIs that are common between C++, C#,
and VB developers, but also bringing JavaScript into the mix — Win]JS.

With WinJS, we're now able to create Windows applications that can be published

to the Windows Store using web technologies —HTML, CSS, and JavaScript. In this
chapter, we're going to take the existing app we have and make it work on Windows
8 as a Windows Store app by taking the existing JavaScript and HTML code that we
have, without any modification, and use it in a Windows 8 Store app for JS.
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SignalR does have a client for Windows 8 apps written in C# as well, but this book will
not go into details about it. The purpose is just to show that SignalR can in fact be used
in apps like this as well, which can be done by performing the following steps:

1. First of all, we need a new project to be added to our solution. Right-click on
the Solution option, and go to Add | New Project:

& o--d@ @R
Search Solution Explorer (Ctrl+7)
b g Lo Build Solution F6
b Rebuild Solution
b & RunTest(s) Alt+F5
2 Test With r
Clean Solution
Run Code Analysis on Solution Alt+F11
Batch Build...
Configuration Manager...
B  Manage NuGet Packages for Solution...
[ Enable NuGet Package Restore
MNew Solution Explorer View
¥ Showoen Code Map
Calculate Code Metrics
Project Dependencies...
Project Build Order...
MNew Project... A Add L
Existing Project... £}  Set StartUp Projects...
MNew Web Site... H Add Solution to Source Control...
Existing Web Site... - .
‘T New ltem... Ctrl+Shift+A |4 Rename
+ﬂ e Dl st ¢ Open Folder in File Explorer
R &  Properties Alt+Enter
[100]

www.it-ebooks.info


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

Chapter 10

2. Navigate to Other Languages | JavaScript | Windows Store in the left pane;
then create a new Blank App application—call it SignalRChat .WinRT:
Add New Project ?
b Recent MET Framework 4 ~ Sort by: Default | = Search Installed Ten 2 ~
4 |nstalled 15 :
KJ Blank App JavaScript Type: JavaScript
i Visual C# A single-page project for a Windows Store
LightSwitch Fj Grid App JavaScript app that has no predefined controls or
HH layout.
4 Other Languages
. - 5
© Visual Basic :F_J Split App JavaScript
B Visual C++ =8
15
SQL Server r J Fixed Layout App JavaScript
& Visual F# i
4 JavaScript = Navigati :
gation App JavaScript
Windows 5tore EII!J
I+ Other Project Types
Meodeling Projects
b Online
Mame: [SignalRChat.WinRT |
Location: Ch\Users\Einar\Desktop'\SignalRChat -
| oK | | Cancel |
3. The next things that we want to have are the proxies for the Hub, which

make it so convenient to work with SignalR and Hubs. We don't have to have
the proxies, but they do make it simpler to work with. But, we can't connect
to the web server to have the proxies be generated for us at runtime, we need
them in our application package for the app to work. This is a limitation of
Windows 8 apps.

There are basically two ways we can go about doing this — getting it directly
from the web browser or using the tool that comes with the utilities
project that we used in the previous chapter. The signalRr.exe file from the
previous chapter has a ghp option that can be used to point it towards your
web server and then it will output the appropriate JavaScript file. But for this
sample, we'll be going directly with a browser and just getting the proxy.
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5. Make sure that your SignalR chat web project is running, and then open a
browser, and point it to the following URL:

http://localhost:1599/signalr/hubs (Change the port if yours
is different)

€« = C [} localhost1599/signalr/hubs

/=1
= ASP.NET SignalR JawvaScript Library w1.0.0
* http://signalr.net/
=
* Copyright Microsoft Cpen Technologies, Inc. All rights reserved.
* Licensed under the Apache 2.0
* https://github.com/S5ignalR/SignalR/blob/master/LICENSE.md
=
f
/ff <reference path="..%\..\S5ignalR.Client.J5\Scripts\jquery-1.6.4.js" />

//{ <reference path="jguery.=signalR.js" />
(function (&, window) {
/// <param name="&" type="IiQusry" />
"use strict":

Select all the text and copy it to the clipboard for now.

Back in Visual Studio, we're going to add a script file for the proxy. Make
sure that you have a scripts folder in the winRT project and right-click on it,
and go to Add | New Item:

(4 [25] SignalRChat.WinRT
P u-B References
b css

bl images

4 @ js

LT default.js

5¢
- 0 & RunTest(s) Alt+F5

Test With ]

Repeat Test Run

nhn

Add * 'O Newltem.., Ctrl+Shift+ A
Scope to This kn ] Existing ltem... Shift+Alt+4A

it Jinged
U'"g a2

MNew Selution Explorer View ‘i New Folder

i |

Exclude From Project
M Cut Ctrl+X
ol Copy Ctrl+C
X Delete Del

X Rename

¢ Open Folder in File Explorer
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8. We're creating a JavaScript file and call it signalRHubs. js; click on Add:

10.

4 |nstalled

4 JavaScript
‘Windows Store
Code
Data

b Online

Add New ltem - SignalRChat.WinRT

: Mame Ascending M

IS
-J Dedicated Worker JavaScript
E@ File Open Picker Contract JavaScript
rj HTML Page JavaScript
<o
rJS
-J JavaScript File JavaScript
|_1 Page Control JavaScript
ﬁ Resources File (.resjson) JavaScript
‘—] Search Contract JavaScript
plj P
E@ Share Target Contract JavaScript

Name:

[signalRHubs j

?
Search Installed Templates (Ctrl+E) P~

-

Type: JavaScript

A script file containing JavaScript code.

Add

Cancel

In the new file, paste the code you copied from the browser and save the file,

and then close it.

The next thing we're going to need are the jQuery scripts and the SignalR
scripts. Copy them from the SignalRcChat project into the new project by
selecting them and dragging them down to the Scripts folder in the

new project:

4[] SignalRChat
b M Properties
b =® References
4 @lE
1T jquery-1.83.ntellisense.js
AT jquery-1.8.3s
LT jquery-1.8.3.min.js
AT jquerysignalR-1.0.0-rc2 js
1T jquerysignalR-1.0.0-rc2.min js
b CFeigtes
P ©* ChatRooms.cs
b &1 Global.asax
N indexhtml
) login.html
¥ packages.config
b =@ SecurityHandler.as
b 1 Web.config
3 SignalRChat.net
3 SignalRChat.Server
4 [15] SignalRChat.WinRT
b =® References
P B css
b images
4 @ljs

1T jquerysignalR-1.0.0-rc2 js
IT jquery.signalR-1.0.0-rc2.min.js
LT jquery-1.8.3.min.js
LT signalRHubs.js
D default.html

o default,js
4 (A Scripts
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11. We need to provide references to the libraries we just copied into the project
in the <head/> element in the index.html file:

<head>
<meta charset="utf-8" />
<title>SignalRChat.WinRT</title:

<!-- Winl5 references --»

<link href="//Microsoft.Winls.1.8/cssfui-dark.css" rel="stylesheet™ />
<script src="//Microsoft.Winl5.1.8/js/base.js"></script>

<script src="//Microsoft.Winds. 1. @/is/fui.js"></script>

cript src="Scripts/jquery-1.8.3.min. js_::;;;::;;:Hq“h‘h““m
<script src="Scripts/jquery.signalR-1.8.8-rc2.min.js"></scripts
wrscript src="Scripts/signalRHubs. js ><f5Cr%ffjl_ﬂﬂd_____,_.—-"")

<!-- signalRChat.WInRT FeTerences --»
<link href="/css/default.css" rel="styleshest" />
<script sro="/js/default.js"»</script>

</head>

12. Now it's time to bring the code from the web app into the winRT project.
Open the index.html file and locate the <script/> tag with our code for
the application in it. We will start by taking the loose functions we had, and
putting them into the app directly. Of course, there are ways of being able
to reuse code across these projects, but we're not going to do that; we will be
just settling for copy/ paste for now.

13. Open the default.js file located in the Js folder of the winRT project
and paste in the loose functions from the index.htm1 file directly
under use strict:

// For an introduction to the Blank template, see the following documentation:
/i http://go.microsoft.com/fwlink/?LinkId=232503
(function () {

"use strict";

functicn addChatRoomTolList(chatRoom) {
$("#chatRoomsList").append($("<option value=" + chatRoom + ">" + chatRoom + "</option:"});

1

function addMessageToChatWindow(message) {
$("#chatWwindow").val($( "#chatWindow™).val() + message + "\n");

3

functicn clearChatRoomForRoomChange(chatRoom) {
$("#chatWindow™).val("");
addMessageToChatWindow("Welcome to ™ + chatRoom);
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14. Now we're going to take the code that sits inside the $ (function() {
construct in index.html, and make that a new function right after the
clearChatRoomForRoomChange () function that you just pasted in.

15. The function is going to be called setupcChat () and should look like the
following screenshot after you've pasted the content into it:

function set
var chat
chat.cli

var
addcC

if (

}

}

chat.cli
if
}

}

1)

1)

1)

1)
1).Fail(

1)

upChat() {

= $.connection.chat;

ent.addChatRoom = functicn (chatRoom) {

currentChatRoom = chat.state.currentChatRoom;
hatRoomToList(chatRoom);

chatReom == currentChatRoom) {
$("#chatRoomsList").val(currentChatRoom);
addMessageToChatWindow("Welcome to " + currentChatRoom);

ent.addMessage = function (rocom, message) {
rgom === chat.state.currentChatRoom) {
addMessageToChatWindow(message);

%.connection.hub.url = "http://localhost:8888/signalr™;

%.connection.hub.start().done(functicn () {
§("#chatWindow" }.val("Connectedin™);

chat.state.currentChatRoom = "Lobby™;
chat.server.join("Lobby").fail(function (e) {

addMessageToChatWindow(e);

$("#sendButton™).click(function () {

chat.server.send($("#messageTextBox").val());
F("#messageTextBox").val("™)

$("#createChatRoomButton™ ). click(function () {

chat.server.createChatRoom($("#chatRoomTextBox" ). val());
$("#chatRoomTextBox").val("")

$("#chatRoomsList™).change(function () {

var currentChatRoom = $("#chatRoomsList option:selected”).val();
chat.state.currentChatRoom = currentChatRoom;
chat.server.join(currentChatRoom) ;

clearChatRoomForRoomChange (currentChatRoom) ;

function (e} {

var dialog = new Windows.UI.Popups.MessageDialog(“Couldn't connect™);
dialog.showhAsync();
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It is important to take notice of the URL that is being connected to. It is the
self hosted one. This can easily be changed to go to any other URL, the web
version for instance.

%.connection.hub.url = "httr:l:.f'.-‘lu:ucalhnst:SBSB;’siEnalr‘",‘h

%.connection.hub.start().done(function () {
$("#chatWindow" ) .val({"Connectedin");

16.

Now we need to call the setupchat () function at the appropriate time,
which is after the application has been notified that it has been activated:

app.onactivated = function (args) {

if (args.detail.kind === activation.ActivationKind.launch) {
setupChat();
if (args.detail.previocusExecutionState !== activation.ApplicationExecutionState.terminated) {

Jf TODO: This application has been newly launched. Initialize
// your application here.

1 else {
// TODO: This application has been reactivated from suspension.
// Restore application state here.

irgs,setPromise(winJS,UI,processAll());
1
b
17. The grand finalé — the HTML. Copy the content of the body from index.
html into the body of default.html:
<table>
<tr style="vertical-align:top;">
<tds
¢<select id="chatRoomsList" size="2" style="width:158px; height:286px;">
</select>
<ftd>
<tds
<textarea id="chatWindow" style="width:4@@px; height:2@8px;"></textareas
<dive
<label>Message</label>
<input id="messageTextBox" type="text" />
<button id="sendButten":»Send</button:
</div
<dive
<label>Start new chat room</label:>
<input id="chatRoomTextBox" type="text" />
<button id="createChatRoomButton">Create</button:
</div
<ftd>
<ftre
</table>
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18. Running your app should now yield the result as shown in the screenshot
that follows, and you now have a WinRT client of the chat:

Connected
Welcome to Lobby

Lobby

Although this was a fairly short path to the goal of having a WinRT app running,
you probably want to look in more depth at what the best practices of making
WinRT apps are when it comes to look and feel. Even though it is possible to use
standard HTML tags, Microsoft has provided a set of controls that feel more native
to the Windows 8 platform, and should enhance the experience of your app.

Summary

With this chapter, we've managed to create a Microsoft Windows 8 Store based

app for WinRT in very little effort by reusing most of our knowledge from HTML
and JavaScript development. SignalR worked pretty much out of the box with the
exception of the Hub proxy generation, which we could just get directly, and embed
in the application.

All in all, you should now be able to build SignalR apps for different clients
and servers, apply message filtering, security, and also make them scale out
across multiple servers.
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