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Preface

If your website is dynamic and you have to use some server-side scripting, you can
use ASP.NET, and the fact that you are using Angul arJS won't make your server-side
code more MVC. If you warnt to be able to structure your server-side application as
MVC, youll rather pick ASPNET MVC. The learning path aims to help you learn the
fundamental s of ASPNET Core MVC and apply that knowledge to building
applications using ASP.NET Core. This book also aims to serve as a solid guide for
beginners who warnt to learn ASPNET MVC.

The learning path is to demonstrate that it is still possible to develop great web
applications from scratch, providing that we use the proper tools and have the

pati ence to understand how we can blend them together to achieve what we wart.
Luckily enough, the insane amount of additional work required nowadays can be
mitigated by alot of powerful frameworks that make their way through the

devel opment scene: wetre talking of serverside runtime environments like ASPNET
and Node.js and al so of many client-side frameworks such as Bootstrap, jQuery,
React, AngularJS and Angular 2. We chose to focus ontwo of themi ASP.NET Core
to cover the server-side aspects, Angular 2 to deal with the client-side not only for
their stunning set of features and el egant design, but al so because they happen to have
something revol utionary in common: they are both a compl ete rewrite of their
massively-popular previous installments, who played aleading role intheir
respective field.

It will make you realize the importance for web applications. e will introduce
performance improvements along with the trade-offs that they entail. We will strike a
bal ance between premature opti mization and i nefficient code by taking a scientific
and evidence-based approach, focusi ng on the big problems and avoiding changes
that have little impact. This book addresses web application performance-

| mprovement techni ques from both a general standpoint (HTTP, HTTPS, HTTP/2,
TCP/IP, database access, compression, 1/0O, asset opti mization, caching, message
gueuing, and other concerns) and froma C#, ASPNET Core, and .NET Core
perspective. Thisincludes delving into the detail s of the |atest frameworks and
demonstrati ng software design patterns that i mprove performance. We will highlight
common performance pitfalls, which can often occur unnoticed on devel oper
workstations, along with strategies to detect and resolve these issues early. By
understanding and addressi ng chall enges upfront, you can avoid nasty surprises when
it comes to deployment time.
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What thislearning path covers

Module 1, Learning ASP.NET Core MVC Programming, introduces you to
fundamental s of ASPNET and how it fits inthe ASP.Net ecosystem. Further, it helps
you to set up the devel opment environment. You will learn what an action method and
a Controller does from the perspective of an overall ASPNET MVC application. It
explains various basic programming constructs(conditionals, loops and so on) with
the exampl es using Razor view engine. Youwill also learn role of models and how
to use javaScript and JQuery libraries for validation. Further, youwill learn routing
modul e and deployment of ASP.NET Core application. Youwill use HTTP-based
services and learn how to implement them using the Web APIL. It explains the
approaches to analyzing of performance and measures for improvement in various
layers of your application and the security aspects of your application.

Module 2, ASPNET Core and Angular 2, introduces the ASPNET Core and Angular
2 frameworks. The reader will learn how to handle the HT TP request-response cycle
and also how to configure the improved routing logic built uponthe .NET Core
pipeline. We will aso explain how the client-side routing works in a SPA and what
we need do to implement a viabl e routing pattern for our project using the

PathLocati onStrategy. You will learnto build proper, DBMS-based Data Model
using Entity Framework Core and update the application code to make full usage of
the EF Core entities defined in the data model. You will learn applying styles and the
most rel evant auth-rel ated concepts for building aweb application. It further expands
the authenti cati on and authori zati on topi cs i ntroduci ng Openlddict. It discusses
account-rel ated features such as user registration and edit account mechani sm.
Further, it describes the most common tasks to publish a potentially shippable web
application onto a production server.

Module 3, ASPNET Core 1.0 High Performance, shows you why you need to care
about the performance of your software. We will highlight a few ways of manually
moni toring performance and some hel pful tools that you can use to measure stati stics.
It looks at some of the most frequent performance mistake and show you how to fix
simple issues across a range of different application areas. It digs into the networking
layer that underpins all web applications. Youwill |earn how to batch your requests
and optimizing database usage with aggregates or sampling, aiming to reduce the data
and time required. Youwill learn caching and message queuing along with discussing
the negatives of performance- enhancing tools. It will explain how to measure
performance from an automati on and Conti nuous Integration (Cl) perspective. Lastly,
it briefly sums up the lessons of the module and then has a l ook at some advanced

topi cs that you may like to read more about.
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What you need for thislearning path

To start programming the ASPNET MVC applications, youwill need Visual Studio
Community 2015 IDE. Thisisafully featured IDE available for building desktops
and web applications. You will aso need various packages and frameworks, such as
NuGet, Bootstrap, and project.json, the installation and configuration of which will
be explained in the course.

You should acquire :

1. Windows 7 SP1 or newer, up to and including Windows 10.

2. Visua Studio 2015 with Update 3 (or newer): any version will work, including
the freely available Community Edition.

3. Microsoft SQL Server 2014 (o newer) for Chapter 10, Finalization and
Deployment only: any version will work, including the freely available Express
Edition.

4. Windows Server 2008 R2 (or newer) for Chapter 10, Finalization and
Deployment only.

5. All ASPNET, Angular 2, JavaScript and CSS packages used throughout the
book are open-source and freely available for download using Visual Studio
package managers such as NuGet, MyGet, NPM and Bower.

Youwill aso need a devel opment environment to follow the code examplesinthis
module, either Visual Studio Community 2015 or Visual Studio Codeif you're not on
Windows. You can also use your text editor of choice and the NET command line
tool. If you use Visua Studio, thenyou should aso install the .NET Core SDK and
tooling and the latest NuGet extension. For some of the chapters, you will aso need
SQL Server 2014 Express. You can use 2016 too, particularly if you are on Linux.
However, you can a so use Azure and run against a cloud database.

There are other tool s that we will cover, but we will introduce these as they are used.
The detail ed software/hardware list is uploaded al ong with the code files.
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Who thislearning path isfor

This book is for devel opers who want to learn to build web applications using
ASPNET Core, devel opers who want to make a career building web applications
usi ng Microsoft technol ogy, and devel opers who are working on other web
frameworks and want to learn ASPNET Core.

www.EBooksWorld.ir



Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this coursed what you liked or disliked. Reader feedback is important for us asit
hel ps us devel op titles that you will really get the most out of.

To send us general feedback, simply e-mail <f eedback@ackt pub. conr, and
mention the course's title in the subject of your message.

If there is atopic that you have expertise in and you are interested in either writing or
contributi ng to a book, see our author guide at www.packtpub.convauthors.
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Customer support

Now that you are the proud owner of a Packt course, we have a number of thingsto
hel p you to get the most from your purchase.
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Downloading the example code

You can download the exampl e code files for this course from your account at
http://www.packtpub.com. If you purchased this course el sewhere, you can visit
http://www.packtpub.conysupport and register to have the files e-mailed directly to
youl.

You can download the code files by foll owing these steps:

1. Loginor register to our website using your e-mail address and password.
Hover the mouse pointer on the SUPPORT tab at the top.

Click on Code Downloads & Errata.

Enter the name of the course in the Search box.

Sel ect the course for which you're looking to download the code files.
Choose from the drop-down menu where you purchased this course from.
Click on Code Download.

NoOakwd

You can al so downl oad the code files by clicking on the Code Files button on the
course's webpage at the Packt Publishing website. This page can be accessed by
entering the course's name in the Search box. Please note that you need to be | ogged
into your Packt accourt.

Once the file is downl oaded, please make sure that you unzip or extract the fol der
usi ng the | atest version of:

e WIinRAR/ 7-Zip for Windows
e Zipeg/iZip/ UnRarX for Mac
e 7-Zip/ PeaZip for Linux

The code bundle for the course is al so hosted on GitHub at

https://gi thub.convPacktPubl i shing/ A SP-NET-Core-Cl oud- ready- Enterpri se-V\eb-
Application-Devel opment. We al so have other code bundles from our rich catal og of
books, videos, and courses availabl e at https:.//github.conyPacktPublishing/. Check
them out!
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Errata

Although we have taken every care to ensure the accuracy of our content, mi stakes do
happen. If you find a mistake in one of our coursesd maybe a mistake in the text or
the coded we would be grateful if you could report thisto us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
course. If you find any errata, please report them by visiting
http://www.packtpub.conysubmit-errata, selecting your course, clicking onthe Errata
Submission Form link, and entering the details of your errata. Once your errata are
verified, your submissionwill be accepted and the errata will be uploaded to our
website or added to any list of existing errata under the Errata section of that title.

To view the previously submitted errata, go to
https.//www.packtpub.convbooks/content/support and enter the name of the coursein
the search field. The required information will appear under the Errata section.
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Piracy

Piracy of copyrighted 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 formon the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at <copyr i ght @ackt pub. com> With alink to the suspected
pirated material.

We appreciate your help in protecting our authors and our ability to bring you
val uabl e content.
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Questions

If you have a problem with any aspect of this course, you can contact us at
<quest i ons @ackt pub. conr, and we will do our best to address the problem.
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Part 1. Module 1

Learning ASPNET Core MVC Programming

Learn the fundamental s of ASPNET MVC and build realworld web
applications using ASPNET Core MVC
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Chapter 1. Introduction to ASP.NET
Core

ASPNET Core, the | atest version of ASPNET MVC from Microsoft, is the server-
side web application devel opment framework which hel ps you to build web
applications effectively. This runs on top of the ASPNET 5 platform, which enables
your application to be run on awide variety of platforms, including Linux and Mac
OS X. This opens up heaps of opportunities and it is exciting to be a .NET devel oper
in these times.

In this chapter, you'll learn about the following topics:

e Fundamental concepts about web applicationsd HTTP, client-side, and server-
side

e Three programming models of ASPNETA ASPNET Web Forms, ASPNET
Web Pages, and ASPNET MVC

e Philosophy of ASPNET MVC

e Features of ASPNET Core and ASPNET 5

Before discussing the ASPNET Core and its features, let us understand the
fundamental s of web applications devel opment. | strongly believe the principle that if
you want to be an expert at something, you need to be very good at the

fundamental s. It will be helpful in debugging the i ssues and fixing them.

Having said that we are going to discuss the following key fundamental s:

e How web applications work, and a bit about HTTP
e Client-side and server-side
e HTTP methods

Just three key concepts. No big deal!
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How web applications wor k

All web applications, irrespective of whether they are built using ASPNET MVC,
Ruby on Rails, or any other new shiny technol ogy, work on the HTTP protocol. Some
applications use HTTPS (a secure version of HTTP), where data is encrypted before
passing through the wire. But HTTPS still usesHTTR.
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So what isan HT TP protocol?

HTTP stands for Hyper Text Transfer Protocol and is an application protocol
which is designed for distributed hypermedia systems. "Hyper Text" in Hyper Text
Transfer Protocol refers to the structured text that uses hyperlinks for traversing
between the documents. Standards for HT TP were devel oped by the Internet
Engineering Task Force (IETF) and the World Wide Web Consortium(W3C). The
current version of HTTPis HTTP/2 and was standardized in 2015. It is supported by
the magj ority of web browsers, such as Internet Explorer, Chrome, and Firefox.

The HTTP protocol (a protocol is nothing but a set of rules which govern the
communication) is a statel ess protocol that foll ows the request-response pattern.

Request-response pattern

Before tal king about the request-response pattern, let us discuss a couple of terms:
Client and server. A server is a computing resource that receives the requests from
the clients and serves them. A server, typically, is a high-powered machine with huge
memory to process many requests. A client is a computing resource that sends a
request and receives the response. A client, typically, could be aweb server or any
application that sends the requests.

Coming back to the request-response pattern, when you request a resource froma
server, the server responds to you with the requested resource. A resource could be
anythingd aweb page, text file, animage , or another data formet.

1. User requests a resource from the server

>

e

—

2. Server responds with the requested resource

Youfire arequest. The server responds with the resource. Thisis called arequest-
response pattern.
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Stateless natureof HTTP

When you request for the same resource again, the server responds to you with the
requested resource agai n without having any knowl edge of the fact that the same was
requested and served earlier. The HT TP protocol inherently does not have any

knowl edge of the state knowledge of any of the previous requests received and
served. There are several mechani sms available that mai ntain the state, but the HTTP
protocol by itself does not maintain the state. Ve will explain the mechanisms to

mai ntai n the state | ater.

Let me explain to you about the statel essness and the request-response pattern to you
with a simple practical example:

1. Youtype the following URL.: hitps.//en.wikipedia.org/wiki/ASPNET_MVC.
Thisis aWikipediaweb page about ASPNET MVC.

From the preceding URL, the browser fires a request to the Wikipedia server.
The web server at Wikipedia serves you the ASPNET MVC web page.

Your browser receives that web page and presents it.

You request the same page again by typing the same URL again
(https://en.wikipedia.org/wiki/ASPNET_MVC) and press Enter.

The browser again fires the request to the Wikipedia server.

Wikipedia serves you the same ASPNET MVC web page without being aware
of the fact that the same resource was requested previously from the same
resource.

akrwd

N o

Note

As mentioned earlier, there are several mechanisms to maintain the state. Let us
assume, for the time being, that no such mechanismis implemented here. | know that |
am being too simplistic here, but this explains the point.
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Client-side and server-side

It is necessary to understand the client-side and server-side of web applications and
what can be done either side. With respect to web applications, your client isthe
browser and your server could be the web server/application server.

The browser side is whatever that happens inyour browser. It is the place where
your JavaScript code runs and your HTML elements reside.

The server-side is whatever happens at the server at the other end of your computer.
The request that you fire fromyour browser has to travel through the wire (probably
across the network) to execute some server-side code and returns the appropriate
response. Your browser is oblivious to the server-side technol ogy or the language
your server-side code iswrittenin. The server-side is also the place where your C#
code resides.

Let us discuss some of the facts to make things clear:

e Fact 1: All browsers can only understand HTML, CSS, and JavaScript,
irrespective of the browser vendor.

o You might be using Internet Explorer, Firefox, Chrome, or any other
browser. Still, the fact that your browser can understand only HTML, CSS,
and JavaScript holds true. It cannot understand C#. It cannot understand
Java. Nor Ruby. Only HTML, CSS, and JavaScript. Thisis the reason why
you can access the web applications, built using any technol ogy could be
accessed by the same browser.
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e Fact 2: The purpose of any web devel opment framework is to convert your
server-side code to HTML, CSS, and JavaScript.

o Thisisrelated to the previous point. As browsers can only understand
HTML, CSS, and JavaScript, all the web devel opment technol ogies should
convert your server-side code to HTML, CSS, and JavaScript so that your
browser can understand. Thisis the primary purpose of any web
devel opment framework. Thisis true for whether you build your web
applications using ASPNET MVC, ASPNET Web Forms, Ruby on Rails,
or J2EE. Each web devel opment framework may have a unique
concept/implementati on regarding how to generate the HTML, CSS, and
JavaScript, and may handl e features such as security performance
differently. But still, each framework has to produce the HTML, because
that's what your browsers understand.
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HTTP methods

Even though all the requests of the HT TP protocol follow the request-response
pattern, the way the requests are sent can vary from one to the next. The HTTP

method defines how the request is being sent to the server.

The available methods in HTTP are GET, HEAD, POST, PUT, DELETE, TRACE, OPTI ONS,
CONNECT, and PATCH. In most of the web applications, the GET and POST methods are
widely used. Inthis section, we will discuss these methods. Later, we will discuss

other HTTP methods on a need-to-know basis.
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GET method

GET isamethod of the HTTP protocol whichis used to get a resource fromthe
server. Requests which use the GET method should only retrieve the data and should
not have any side effect. This means that if you fire the same GET request, again and
again, you should get the same data, and there should not be any change in the state of
the server, as aresult of this GET request.

In the GET method, the parameters are sent as part of the request URL and therefore
will be visible to the end user. The advantage of this approach is that the user can
bookmark the URL and visit the page again whenever they want. An exampleis
WwWWw.yourwebsi te.com?tech=nvc6& db=sql.

We are passing a couple of parameters in the preceding GET request. t ech isthefirst
parameter with the value nvc6 and db is the second parameter with the value sql .
Assume your website takes the preceding parameters with val ues and searchesin
your database to retrieve the blog posts that talk about mvc6 and sql before

presenti ng those bl og posts to the user.

1. User requests a resource from the server

e Datais passed as parameters in the URL and
hence visible to everyone

* Should not be used to send sensitive data

® GET requests should not change the state of
the server

-

—

2. Server responds with the requested resource

The disadvantage of the GET method is that, as the data is passed in clear text inthe
URL as parameters, it cannot be used to send the sensitive i nformeation.

Moreover, most browsers have limitations on the number of charactersinthe URL,
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S0, when using GET reguests, we cannot send |arge amounts of data.
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POST method

The POST request is generally used to update or create resources at the server.

Datais passed in the body of the request. This has the following implications:

e You can send sensitive information to the server, as the datais embedded inthe
body of the request and it will not be visible to the end user inthe URL.

e Asthedatais not sent through the request URL, it does not take up space inthe
URL and therefore it has no issues with the URL Iength limitations.

1. User requests a resource from the server

® Data is passed in the body of the request and
hence not visible to the end user
® POST requests change the state of the server

] —

SN

B

2. Server responds with the requested resource

As we have covered the fundamental s, we can now proceed to discuss ASP.NET.
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What ISASP.NET?

ASPNET is aserver-side web application devel opment framework allowing
devel opers to build web applications, websites, and web services. It was first
introduced by Microsoft in early 2002, and in these 14 years, it has undergone alot

of changes.

Basically, ASPNET has three programming models:

o ASPNET Web Forms
o ASPNET Web Pages
e ASPNET MVC

Even though the end result of all of the preceding programming models is to produce
the dynamic web pages effectively, the methodol ogies that they follow differ from
each other. Let us discuss each one of these programming model s to understand their
principles.

www.EBooksWorld.ir



ASP.NET Web Forms

Historically, when ASPNET was first introduced, ASPNET Web Forms was the
only programming model available to programmers to develop web applicationsin
ASP.NET.

The ASPNET Web Forms model abstracted the web so that it can maintai n the state
even though the web is inherently statel ess.

It a so supports the event-driven programming model at the server-side. This has
hel ped desktop application devel opers to have a smooth transition in moving into
web application devel opment.

Like PHP and several other web application frameworks, ASPNET Web Formsisa
file-based framework where users access the web page by means of accessing afile
at the server. The server will process your request, convert all of your server-side
components inthat file to HTML, and send it back to the requesting client.

Each web page in ASPNET Web Forms is represented by two files: . aspx and
.aspx. cs Or . aspx. vh. The. aspx file contains your front end components-all of
your ASP controls and your HTML elements. The . aspx. cs (if you are using C# as
the code-behind language) or . aspx. vb (if you are using Visual Basic as the code-
behind programming language) contains the code for events which are happening at
the web page.

This was the predominant programming model prior to the arrival of ASPNET MVC,
and this programming model is still being used to maintai n the production
applications that were written using this model.
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ASP.NET Web Pages

ASPNET Web Pages are primarily targeted at small web applications where the
data-processing logic is written directly on the web page.
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ASP.NET MVC

ASPNET MVC is the implementati on of the MVC patternin ASPNET. The
disadvantages of ASP.NET Web Forms, such as limited control over the generation
of HTML areresolved in ASPNET MVC. As most of the modern applications are
controlled by client-side JavaScript libraries/frameworks, such asjQuery,
KnockoutJS, and AngularJS, having complete control over the generated HTML is
of paramount i mportance.

Let us talk a bit about the Model -View-Controller pattern and how it benefits the web
application devel opment.

Model-View-Controller (MVC) pattern: Thisis a software architectural pattern
which hel ps in defining the responsibility for each of the components and how they fit
together in achieving the overall goal. This patternis primarily used in building user
interfaces, and is applicable in many areas including devel opi ng desktop
applications and web applications. But | am going to explain the MVC pattern from
the context of web devel opment.

Primarily, the MVC pattern has three components:

e Model: This component represents your domain data. Please note that thisis not
your database. This model component can talk to your database, but the model
only represents your domain data. For example, if you are building an e-
commerce web application, the model component may contain classes such as
Product, Supplier, and Inventory.

e View: This component is responsible for what to present to the user. Usually,
this component would contain your HTML and CSSfiles. This may also include
the layout i nformati on governing how your web application |ooks to the end
user.

e Controller: Asthe nameimplies, the controller is responsible for interacting
with different components. It receives the request (through the routing module),
tal ks to the model, and sends the appropriate view to the user.
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Controller

1. User request the web page by typing the URL in the browser of his computer

2. Based on the URL, appropriate controller is selected and request is forwarded to
that controller

3. Then, Controller talks to the Model to query/update the data

4. Controller passesthe data to the view and view is responsible for displaying the
data

5. View is returned to the requested user

This separation of responsibilities brings great flexibility to the web application
devel opment, allowing each area to be managed separately and independently.
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Features of ASP.NET MVC

ASPNET MVC is an opinionated application devel opment framework that prefers
some functionality to be handled in a certain unique way. Let us discuss each of the
features of ASPNET MVC, along with the benefits they bring to the table.
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Convention over configuration

Thisis a design methodol ogy that significantly reduces the number of decisions while
devel oping the application, and thus making it simpler.

If you have built any application using any technol ogy, you might be using some kind
of XML file where you have to configure everythinginit. Even for the simpler
straightforward things, we might have to configure the things over there.

ASP.NET MVC embraces convention over configuration completely. Itisthe
philosophy where you can be certain of how it is going to work without ever
configuring same.

Let me give you a simple example. All Controller code residesinthe Control | er
folder, and Views have a separate folder for each of the Controllers. Whenever a
request comes, ASPNET MVC knows where to find the Controller and its associated
View without any configuration. This methodol ogy results in | ess configuration and
less time in debuggi ng.
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Separ ation of concerns

As discussed earlier, ASPNET MVC has three mgjor componentsd Model,
Controller, and Views. This clearly separates the responsibilities so that the Ul
designer or Ul devel oper canwork on the View while backend devel opers can work
on the Model to build a data domain for the application or to talk to the database. As
the duties of each of the components are clearly defined and separated, the work can

be doneinparallel.
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Control over thegenerated HTML

If you have any experience in building an ASPNET Web Forms application, you
might have used ASP controls such as asp: t ext box. Even though these controls have
alot of benefits, they have their cons as well. Devel opers cannot have compl ete
control over the generated HTML when using these controls. Of course, you can set
some properties in ASP control whichinturn set some attributes in your generated
HTML. But complete control is not possible. ASPNET MVC HTML helpers and Tag
helpersin ASPNET Core provide better control over the generated HTML.
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Better support for unit testing

As each of the components i s separated and compartmentali zed, creating the unit test
cases becomes easier to achieve:

e Unified MVC and Web API Controller in ASP.NET Core: Inearlier versions
of ASPNET MVC, different controllers were used for MVC
(System Web. WC. Cont rol | er) and Web API
(System Web. Ht t p. Api Control | er). INASPNET Core, thereisonly one
base controller that supports creating both MVC controllers and Web API
controllers. With respect to routing, all the controllers use the same routes. Of
course, you can use convention-based routing or attribute-based routing
depending on your needs.

e Note about Web API: Web AP is the Microsoft technol ogy for building web
services over the HTTP protocol. HTTPis not only limited to serving web
pages. Web API could be used for building API services and data. The
advantage of this approach is that the services which are built using Web AP
could be consumed by a wide range of clients such as, browsers, mobile
applications, and desktop applications.

The code for the earlier version of ASPNET MVC (till ASPNET MVC5) isas
follows:

publ i ccl assVal uesControl l er : Api Controller
{
[l GET api/val ues
publ i cl Enuner abl e<string>Get ()
{
returnnewstring[] { "valuel", "value2"};
}

}
Code for ASP. NET Cor e:

publ i ccl assVal uesControl |l er: Controller

{
/| GET api/val ues

[ Ht t pGet ]
publ i cl Enumer abl e<stri ng>Get ()
{

returnnewstring[] { "valuel", "value2"};

}
}
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ASP.NET 5

ASPNET 5 isthe |atest framework from Microsoft for building modern cloud-based
applications using .NET. It is a cross-platform framework so that you can run your
applications built on ASPNET 5 on any platform, such as Linux or Mac OS X and
also on Microsoft Windows, obviously. ASPNET 5 is open source, and the compl ete
source code is available on GitHub at https://qgithub.conyaspnet/home .

The latest version of ASPNET MVC, ASPNET Cored runsonthe ASPNET 5
platform.
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Features of ASP.NET 5

e Cross-platform support: Applications that are built ontop of ASPNET 5 can
run on any platformwhere ASPNET 5 isinstalled. This means that the
applications that you build on ASPNET 5 can run on Apple OS X and Linux
machines. Deploying ASP.NET Core on a Linux machine will be explainedina
|ater chapter.

e Better support for client-side development: ASP.NET 5 is designed to work
seamlessly with a range of client-side frameworks, such as AngularJs,
Knockout, Bootstrap, and React.js.
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Summary

Inthis chapter, we have learned the basics of web devel opment, including what
constitutes the server-side and client-side. We have even discussed the features of

ASPNET Core and ASPNET 5.
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Chapter 2. Setting Up the Environment

In any development project, itisvital to set up the right kind of devel opment
environment so that you can concentrate on the devel oping the sol ution rather than
solving environment issues or configuration problems. With respect to .NET, Visual
Studio is the defacto standard IDE (Integrated Development Environment) for
building web applicationsin .NET.

In this chapter, you'll be learning about the following topics:

Purpose of IDE

Different offerings of Visual Studio

Installation of Visual Studio Community 2015

Creating your first ASPNET MVC 5 project and project structure
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Purpose of IDE

First of al, let us see why we need an IDE, when you can type the code in Notepad,
compileit, and execute it.

When you devel op aweb application, you might need the following things to be
productive:

e Code editor: Thisisthe text editor where you type your code. Your code editor
should be abl e to recogni ze different constructs such asthei f condition, f or
loop of your programming language. In Visual Studio, all of your keywords
would be highlighted in blue color.

e Intellisense: Intellisense is a context aware code-compl etion feature available
in most modern IDEs including Visual Studio. One such example is when you
type a dot after an object; this Intellisense feature lists out all the methods
available on the object. This helps the devel opers to write code faster and
easier.

e Build/Publish: It would be helpful if you could build or publish the application
using asingle click or single command. Visual Studio provides several options
out-of-the-box to build a separate project or to build the complete solutionin
asingle click. This makes the build and deployment of your application easier.

e Templates: Depending on the type of the application, you might have to create
different folders and files along with the boilerplate code. So, it'll be very
helpful if your IDE supports the creation of different kinds of template. Visual
Studio generates different kinds of templates with the code for ASPNET Web
Forms, MVC, and Web APl to get you up-and-running.

e Ease of adding items: Your IDE should allow you to add different kinds of
items with ease. For example, you should be able to add an XML file without
any issues. And if there is any problemwith the structure of your XML file, it
should be able to highlight the i ssue and provide information to hel p you to fix
the i ssues.
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Visual Studio offerings

There are different versions of Visual Studio 2015 available to satisfy the various
needs of devel opers/organizations. Primarily, there are four versions of Visual Studio
2015:

Visual Studio Community
Visual Studio Professional
Visual Studio Enterprise
Visual Studio Test Professional
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System requirements

Visual Studio can be installed on computers running Windows 7 Service Pack 1
operati ng system and above. You can get to know the compl ete list of requirements
fromthe following URL.:

https.//www.Vvisual studi 0.conven-us/downl oads/vi sual -studi 0-2015-system-
requirements-vs.aspx

Visual Studio Community 2015

Thisisafully featured IDE available for building desktops, web applications, and
cloud services. It is avallable free of cost for individual users.

You can download Visual Studio Community from the following URL.:

https://www.Vvisual studi 0.conven-us/ products/vi sual -studi o-communi ty-vs.aspx

Throughout this book, we will be using the Visual Studio Community version for
development asitis available free of cost to individual devel opers.

Visual Studio Professional

As the name implies, Visual Studio Professional is targeted at professional
devel opers and contains features such as Code L ens for improving your team's
productivity. It also has features for greater collaboration within the team.

Visual Studio Enterprise

Visual Studio Enterpriseis the full-blown version of Visual Studio with a complete
set of features for collaboration, including a team foundati on server, modeling, and
testing.

Visual Studio Test Professional

Visual Studio Test Professional is primarily aimed for the testing team or people who
are involved in the testing, which might include devel opers. In any software

devel opment methodol ogy, either the waterfall model or agile devel opers need to
execute the devel opment suite test cases for the code they are devel oping.
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| nstalling Visual Studio Community

Follow the given steps to install Visual Studio Community 2015:
1. Visit the following link to download Visual Studio Community 2015:

https://www.visual studi 0.conven-us/ products/vi sual -studi o-communi ty-vs.aspx

" P

Signin
News Support Marketplace Documentation Free Visual Studio @

Visual Studio Community

A free, fully-featured, and extensible IDE for creating dern applications for Windows, Android, and iOS,

as well as web applications and cloud services.

Download Community 2015

2. Click onthe Download Community 2015 button. Save the file in afolder where
you canretrieveit easily later:

You have chosen to open:

== vs_community_ENU.exe
which is: Binary File (207 KE)

from: http://download.microsoft.com

Would you like to save this file?

3. Run the downl oaded executabl e fil e:
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Do you want to run this file?

@ Mame: ChlUsers\MugilhDownloadsivs community ENU.exe

Publisher: Microsoft Corporation
Type: Application
From: ChUsers\MugilhDownloadsvs_community_ENU.exe

Run Cancel

Always ask before opening this file

While files from the Internet can be useful, this file type can potentially
harm your computer. Only run software from publishers you trust,
What's the risk?

4. Click on Run and the following screenwill appear:
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0 Visual Studio

Community 2015

Choose your installation location

Setup requires up to 7 GB across all drives.

Choose the type of installation

® Default
Includes C#/VE, Web and Desktop features
Custom

Allows you to customize features for your installation

You can add or remove additional features at any time after setup via
Programs and Features in the Control Panel.

There are two types of installationd default and custominstallation. The default
installation install's the most commonly used features and this will cover most

devel oper use cases of the devel oper. Custom installation hel ps you to customi ze the
components that you warnt to install:

1. Click onthe Install button after sel ecting the installation type.
2. Depending on your memory and processor speed, the installation will take 1 to
2 hoursto install.
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0 Visual Studio

Community 2015

Microsoft Visual Studio Team Foundation Server 2015 Update 1 Office
Integration (x64)

.-'_'._|;: p I'_-r- 1 ng:

Visual Studio 2015 Prerequisites - ENU Language Pack

3. Once all the components are installed, you will see the following Setup
Completed screen:
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0 Visual Studio

Community 2015

Setup Completed!

All specified components have been installed successfully.
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|nstalling ASP.NET 5

Whenwe install the Visual Studio Community 2015 edition, ASPNET 5 will be
installed by default. Asthe ASPNET Core application runs on top of ASP.NET 5,
we need to install ASPNET 5. There are a couple of ways to install ASPNET 5:

e Get ASPNET 5 from https://get.asp.net/

B Get ASP.NET x\:' Download ASP.NET [The .. % | + - 0 R
€) & [TEFEEETE @ || Q search wBe 9 % a0 =

B Microsoft ~ getasp.net ASPNET46 ASPNETS Blog  Source Code

ASP.NET 5 is being renamed to ASP.NET Core 1.0. Read more.

ASPNET 4.6 ASPNET 5 RC

ASP.NET 4.6 is a high productivity framework for ~ ASP.NET 5 is a new open-source, cross-platform,
building Web Applications using Web Forms, high performance and lightweight framework
MVC, Web API and SignalR. for building Web Applications using .NET.

Install for Windows Install for Windows

Docs Install Instructions | Other Downloads | Docs

e Another optionisto install fromthe New Proj ect template in Visual Studio
Thisoptionisabit easier as you don't need to search and install.

The following are the detail ed steps:

1. Create anew project by selecting File | New | Proj ect or using the shortcut Ctr|
+ Shift + N:
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ﬂ Start Page - Microsoft Visual Studio
File | Edit View Debug Team Tools Test Analyze Window Help

New | i3 Project.. Ctrl+ Shift+ N
Open * | % Web Site... Shift+Alt+ N
Close 2 Team Project...

Close Soluticn *3  File.. Ctrl+ N
Save Selected ltems Ctrl+5 Project From Existing Cede...

Save Selected ltemns As...
¥ Save Al Ctrl+Shift+S
Export Ternplate...

Source Control r

Page Setup...

Print... Ctrl+P Ready to Cloud-power your experience?

Account Settings... Connect to Azure @

Recent Files r

B Eit Alt+F4

2. Select ASP.NET Web Application and enter the project name and click on OK:

I Recent MET Framewaork 4.6.1 = Sort by: Default ii° 1= SearchInstalled Templates 2 ~
4 |nstalled : A
ASP.NET Web Application (.NET Fram... Visual C# Type: Visual £
4 Templates Project templates for creating ASP.MET

b Business Intelligence @ ASP.NET Core Web Application (.NET... Visual C# applicatiotes, You can creals ASENET
4 Visual C# o) Web_ Fr:lr_rnsr MVC, or Web AP|
; applications and add many other
I Windows @ ASP.NET Core Web Application (.NET... Visual C# features in ASP.NET.
WEh . . .
MET Core ? Application Insights

Android Add Application Insights to project
Cloud Installs the Application Insights

Extensibility e

i05 Reenter credentials to see
performance and usage data about

Reporting your application (recommended].

Silverlight

Test ‘r mugil@dotnetodyssey.com {.. ~
WIrE

y : - A, Reenter your credentials
I Online Click here te go online and find templates,

You can alwavs connect vour
Narme: FirstProjectASPMVCE

Location: C‘.\Users\MugiI\Drop.box\F.’a cktiLea rning ASP.MNet MVC GiDraft\Chapter 2-5e~ Erowse...

Solution name: FirstProjectASPMVCE Create directory for solution
[] Add to Source Control
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3. Thefollowing window will appear to select atemplate. Select the Get
ASP.NET 5 RC option as shown in the following screenshot:

New ASP.NET Project - FirstProjectMVCo ?
Select a template:
To get started with ASP.NET 5 projects install the
ASFENET 4.5.2 Templates ASP.MET 5 runtime and tools.
4 4 4 4 4 Learn more
p— r Learn more
&1 &1 L1 1 L3
Empty Web Forms MVC Web API Single Page
Application

4 C#
=
ol o
Azure APl App  Azure Mobile
(Preview) Service

ASENET 5 Templates

5
G|

Change Authentication

Get ASP.NET 5 RC
Authentication: No Authentication

Add folders and core references for: =y Microsoft Azure

Web Forms MVC Web API v Hest in the cloud

Add unit tests

Test project name: | FirstProjectMVCE. Tests

0] 4 | | Cancel

4. When you click on OK inthe preceding screen, the following window will
appear:
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File Download - Security Warning

Do you want to run or save this file?

MName: AspMets.ENU.RC1_Updatel.exe
Type: Application, 665 KB
From: download.microsoft.com

Bun Save I Cancel —I

paotentially ham your computer. f you do not trust the source, do not

| Pl While files from the Intemet can be useful, this file type can
ki Py
.- nun or save this software. What's the risk?

5. When you click onthe Run or Save buttonin the preceding dialog, you will get
the following screen asking for ASP.NET 5 Setup. Sel ect the checkbox, | agree
to the license terms and conditions and click on the Install button:

17 Microsoft ASP.NET 5 RC1 Update 1 Setup — &

[iad Microsoft ASP.NET 5 RC1 Update 1

Welcome to the ASP.NET 5 RC1 Update 1 setup, Please close all instances of Visual
Studio 2015 before proceeding with the installation,

Microsoft ASP.MET 5 RC1 Update 1 license terms,

[#1 agree to the license terms and conditions:

@m:tall Close

6. Installing of ASPNET 5 might take a couple of hours. Once it is completed
you'll get the following screen:

www.EBooksWorld.ir



During the process of installing ASP.NET 5 RC1 Update 1, it might ask you to close
the Visual Studio. If asked, please do so.
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Project structurein ASP.NET 5

application

Once ASPNET 5 RC1 is successfully installed, open the Visual Studio, create a new

project and select the ASPNET 5 Web Application as shown inthe following

screenshot;

Select a template:

ASENET 4.5.2 Templates

A 4
.

Ernpty Web Forms

.

Azure AP App  Azure Mobile

1L
MVC

(Preview) Service
ASP.NET 5 Templates
FS 5
o ol H

Web
Application

Ernpty Web API

Add folders and core references for

Web Forms e

Add unit tests

Test project name:

Web API

New ASP.MET Project - FirstProjectASPMVCE

Web API Single Page

Application

FirstProjectASPMVCE. Tests

A project template for creating an ASP.NET 5
application. The template uses ASP.NET MVC and can
be used to build Web Applications and RESTful HTTP
Services,

Learn more

Change Authentication

Authentication: Individual User Accounts

= Microsoft Azure
@ [] Host in the cloud

Web App b

? HEM|

0K ‘ | Cancel

A new project will be created and the structure will be like following:
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fa] Solution 'FirstProjectASPMVCEVT' (1 project)
a Solution ltems
IT global.json
4 9 o
4 =] FirstProjectASPMVCov1
B Properties
4 B References
b BN DMX 4.5.1
b BEH DNX Core 5.0
@ wwwroot
-7 Dependencies
Controllers
Migrations
Models
Services
ViewModels
Views
IT appsettings.json
IT gulpfilejs
b IT projectjson
L1 Project_Readme.html
= C* Startup.cs

R v A i v = v
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File-based project

Whenever you add afile or folder inyour file system (inside the ASPNET 5 project
folder), the changes will be automatically reflected in your application.

Support for full NET and .NET core

You might have noticed a coupl e of references in the preceding project: DNX 4.5.1
and DNX Core 5.0. DNX 4.5.1 provides functionalities of full-blown .NET whereas
DNX Core 5.0 supports only the core functionalities, whichwould be used if you are
depl oying the application across cross-platforms such as Apple OS X, Linux. The
devel opment and deployment of an ASPNET Core application on a Linux machine
will be explained in alater chapter.

The Project.json package

Usually, inan ASPNET web application, we would have the assemblies as
references and the list of referencesina C# project file. Butinan ASPNET 5
application, we have a JSON file by name Pr oj ect . j son, whichwill contain all the
necessary configurations with all its .NET dependencies in the form of NuGet
packages. This makes dependency management easier. NuGet s a package manager,
provided by Microsoft, which makes package instal | ation and uninstallation easier.
Prior to NuGet , all dependencies had to be installed manually. The dependencies
section identifies the list of dependent packages available for the application. The
frameworks section informs us about frameworks, supported by the application. The
scripts section i dentifies the script to be executed during the build process of the
application. Include and exclude properties can be used in any section to include or
exclude any item.

Controllers

Thisfolder contains all of your controller files. Controllers are responsible for
handling requests, communi cating model s, and generating the views.

M odels

All of your classes representing domain data will be present inthis folder.
Views

Views are files that contain your frontend components and are presented to the end
users of the application. Thisfolder contains all of your Razor View files.

M igrations
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Any database-related migrations will be available inthis folder. Database migrations
are the C# files which contai n the history of any database changes done through an
Entity Framework (an ORM framework). Thiswill be explained indetail inalater

chapter.
The wwwr oot folder
Thisfolder acts as aroot folder and it is the ideal container to place all of your static

files such as CSS and JavaScript files. All the files which are placed inwww oot
folder can be directly accessed from the path without goi ng through the controller.

Other files

Theappsettings. j son fileisthe config file where you can configure application
level settings. Bower, npm (Node Package Manager), and gulpfile.js are client-
side technol ogies, supported by ASP.NET 5 applications.
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Summary

Inthis chapter, you learned about the offerings in Visual Studio. Step-by-step
instructions are provided for installing the Visual Studio Community version, freely
available for individual devel opers. We have al so discussed the new project
structure of the ASPNET 5 application and the changes when compared to the
previous versions.

In the next chapter, we are going to discuss the controllers and their roles and
functionalities. We'll also build a controller and associated action methods and see

how they work.
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Chapter 3. Controllers

As discussed inthe first chapter, all web applications receive requests fromthe
server and produce a response, that is delivered back to the end user. A Controller
does the job of receiving the request and produci ng the output based on the i nput data
inASPNET MVC.

Inthis chapter, you'll be learning about the following topics:

Role of the Controller in ASPNET MVC applications

Routi ng i ntroduction and concepts

Creating your first ASPNET 5 application

Installation of the ASPNET Core NuGet packages in your application

Creation of your first Controller and act i on method, which returns asimple

Hello World

e Adding aView and making the changes that allow your Controller to use that
View

e Adding aModel and passing that Model datato your View
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Role of the Controller in ASP.NET
MV C applications

At the highlevel, the Controller orchestrates between the Model and the View, and
sends the output back to the user. Thisis also the place where authentication is
usually done through action filters. Action filters will be discussed in detail inthe
Filters section of this chapter. The following figure illustrates the high-level flow of
arequest (with the steps) in ASP.Net MVVC and shows us how the Controller fitsinto
the big picture:

out 1gS ects the 3. Controller talks to

the Model to Set the

da t
Controller
View
(Ul Components)

4. Controller passes
the data to the view

e con

ba LJ01 PL

. . PL
5. The view
delin

5

1:1 use

The following i s the sequence of events that will happen at high level when the user
Is accessing the ASP.NET Core application:

1. The user types the URL inthe browser.

2. Based on the pattern of the URL, the routing engi ne sel ects the appropriate
Controller.

3. The Controller talks to the Model to get any relevant data through its action
methods. Action methods are methods withinacontrol | er class.

4. The Controller then passes the data to the View to present it inaviewable
format, typically as HTML el ements.

5. The View isfinally delivered to the user, which he would be viewinginhis
browser.

Before di scussing the controller, let us discuss the fundamental s of routing concepts,
as the routing engine only chooses the appropriate cont r ol | er and act i on method
at runtime.

www.EBooksWorld.ir



www.EBooksWorld.ir



| ntroduction to routing

The routing engine is responsible for getting the incoming request and routing that
request to the appropriate Controller based on the URL pattern. We can configure the
routing engine so that it can choose the appropriate controller based on the rel evant

| nformati on.

By convention, ASPNET MVC follows this pattern: Controller/Action/Id.

If the user typesthe URL htt p: / / your websi t e. coml Hel | o/ Greeti ng/ 1, the
routing engine selectstheHel | o control | er classand Greeti ng acti on method
withinthe Hel 1 oControl | er, and passesthe | d value as 1. You can give default
val ues to some of the parameters and make some of the parameters optional .

The following i s the sampl e configurati on:

The tenplate: "{controller=Hello}/{action=Geeting}/{id?}");

In the preceding configuration, we are giving three instructions to the routing engine:

e Usetherouting patterncontrol | er/ action/i d.

e Usethedefault valuesHel | o and Greet i ng for thecontrol | er and acti on
respectively, if the valuesfor control | er or acti on are not supplied inthe
URL.

e Makethe | d parameter optional so that the URL does not need to have this
information. If the URL contains this1 d information, it will useit. Otherwise,
the 1 d information will not be passed to the act i on method.

Let us discuss how the routing engine selectsthe cont rol | er classes, acti on
methods, and | d val ues for different URLS:

URL1: http://1 ocal host/

Controller: Hello

Action nmethod: G eeting

Id: no value is passed for the id paraneter

Reasoning: The Hel | o controller is passed as the default val ue as per the routing
configuration, as no value is passed as the Controller inthe URL.

The following act i on method will be picked up by the routing handler when the
preceding URL is passed:
public class HelloController : Controller {

public ActionResult Greeting(int id) {
return View);
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}
}

URL2: http://local host/Hell o/ Greeting2
Controller: Hello

Action nmethod: Greeting2

Id: no value is passed for the id paraneter

Reasoning: The Hel | o controller will be chosen as the URL contains Hel | o as the
first parameter, and the Gr eet i ng2 action method will be chosen as the URL contains
Gr eet i ng2 as the second parameter. Please note that the default val ue mentioned in
the configuration would be picked only when no value is present inthe URL. As the

i d parameter is optional and the URL does not contain the value for i d, no valueis
passed to thei d parameter.

The following action method Gr eet i ng2 will be picked up by the routing handler
when the preceding URL is passed:

public class HelloController : Controller {
public ActionResult Geeting(int id) {
return View);

}

public ActionResult Greeting2(int id) {
return View();
}

}

URL3: http://local host/ Hell 02/ Geeting2
Controller: Hello2

Action nethod: Greeting2

Id: no value is passed for the id paraneter

Reasoning: AsHel | 02 is passed as the first parameter, the Hel | 02 controller will be
selected, and Gr eet i ng2 is the action method sel ected since Gr eet i ng2 IS passed as
the second parameter. Asthei d parameter is optional and no value is passed for the
parameter i d, no value will be passed for thei d.

The following act i on method will be picked up by the routing handler when the
preceding URL is passed:

public class Hell o2Controller : Controller {
public ActionResult Geeting2(int id) {
return View);
}

}
URL4: http://|ocal host/Hell 03/ Geeting2/1

Controller: Hell o3
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Action nmethod: Greeting2
ld: 1

Reasoning: Hel | 03 isthe controller selected asit is mentioned as the first parameter,
G eet i ng4 isthe action method, and 1 isthe value passed asthei d.

The following act i on method will be picked up the routing handler when the
preceding URL is passed:

public class Hell o3Controller : Controller {
public ActionResult Greeting2(int id) {
return View();

}
}

We will discuss routingindetail inalater chapter.

Once the request reaches the controller, the controller will create aresponse by
talking to the Model and may pass the data to View and the View will then be
rendered to the end user.
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Creating ASP.NET 5 application

It's time to get our hands dirty. Let us create asimple ASP.NET 5 application. Fire up
Visual Studio and follow these steps:

1. Create aproject by selecting File | New Project inVisual Studio. The first
optionisfor creating an earlier version of the ASPNET Web application. The
second optionis for creating the ASPNET Core application using the .NET
Core framework. The third optionis for creating the ASPNET Core application
using the .NET framework. The difference between the second and third option
is that the NET framework supports all the functionalities of existing .NET
frameworks whereas .NET Core supports only the core functionalities. The
advantage of usingthe .NET core library is that it can be deployed on any
platform.

" New Project™
I Recent .NET Framework 4.6.1 - | Sort by: Default - ;:' EE Search Installed Templates (Ctri+E) P~
4 Installed Type: Visual C#
@ ASP.NET Web Application (NET Framework) Visual C# Fpec: Visaan e
4 Templates Project templates for creating ASP.NET
4 Visual C# Q@ ASP.NET Core Web Application (NET Core) Visual C# Core applications for Windows using
. the .NET Framework
b Windows
Web @ ASP.NET Core Web Application (.NET Framework) Visual C# ? Application Insights
NET Core [] Add Application Insights to project
Android Optimize performance and monitor
Cloud usage in your live application.
Extensibility
i0s Help me understand Application Insights
LightSwitch Privacy Statement
Office/SharePoint
Silverlight
Taoct v
P ienine Click here to go online and find templates.
Name: |Chapter3‘ |
Location: C\Code', - ‘ Browse... I
Solution name: Chapter3 Create directory for solution
[] Add to Source Control
[ OK ] { Cancel

2. Select the Empty template fromthe list of ASPNET 5 templates. The second
optionis for creating the Web API application (for building the HT TP-based
services) and the third optionis for creating aweb application contai ning some
basi ¢ functionalities which you can run just from out of the box without you ever
needing to write anything.
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New ASP.NET Core Web Application (NET Framework) - Chapter3 ' l [

Select a template:

An empty project template for creating an ASP.NET

ASP.NET Core Templates Core application. This template does not have any
content in it.
kj E @j Learn more

Empty Web API Web
Application

Authentication: Mo Authentication

= Microsoft Azure

~ ) [] Host in the cloud

App Service ¥

[ OK ] [ Cancel

3. Onceyou click OK inthe window as shown in the preceding screenshot, (after
sel ecting the Empty templ ate option) a solution will be created as shown in the
following screenshot:

fad Solution 'Chapter?' (1 project)

F Solution ltems
IT globaljson
F SrC

B Properties

[ =B References

bR wwwroot
- Dependencies

b IT projectjson
I Project_Readme.htrml
c# Startup.cs
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4. When you run the application (by pressing F5) without any changes, you'll get
the simple Hello World! text on your screen as shown in the following
screenshot:

. -
PR 5 . o .cnian : f

f\\?‘jug‘ & http://localhost: 50140/ 0O ~ G || @ localhost | | = & ¥
Hello World!

We have not done any coding inthis newly created application. So, have you thought
about how it displays the text Hello World!?

The answer liesinthe st ar t up. cs file, which contains a class by the name

of st art up. This class contains the Mai n method, which acts as the entry point for
the web application. If you have used any of the previous versions of ASPNET
MVC, or even ASPNET Web Forms, this would not be the case.

ASP.NET 5 runtime calls the Conf i gur eSer vi ces and Conf i gur e methods. For
example, if you want to configure any service, you can add it here. Any custom
configuration for your application can be added to this Conf i gur e method:

public void ConfigureServices(lServiceCollection services) {

}

/'l This method gets called by the runtinme. Use this nmethod to
configure the HITP request pipeline.
public void Configure(lApplicationBuilder app) {
app. Usel | SPI at f or mHandl er () ;
app. Run(async (context) => {
awai t context.Response. WiteAsync("Hello World!");

1)
}

There are only a couple of statementsinthe Confi gur e method. The first statement
tells the run-time to use the 1 1 SPI at f or mHandl er for handling all the incoming
HTTPrequests. Let usleave aside async, awai t , and cont ext for the moment inthe
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second statement, which we will discuss later. In essence, the second statement tells
theruntimetoreturnHel 1 o Wor | d! for al the incoming requests irrespective of the
incoming URL.

Whenyoutypethe URL htt p: / /1 ocal host : 50140/ Hel | o inyour browser, it will
still return the same Hello World!.

Thisisthe reason we got the Hello World! when we ran the application.

As we have chosen the Empty template while creating the ASPNET 5 application,
no component will have beeninstalled. Even MVC wouldn't be installed by default
when you sel ect the Empty template as we did.

You can confirmit by opening the pr oj ect . j son file, where you can see no
ASPNET MVC is mentioned in the list of dependencies:

"dependenci es": {

"M crosoft. AspNet. || SPlatfornHandler”: "1.0.0-rcl-final",
"M crosoft. AspNet. Server. Kestrel": "1.0.0-rcl-final"

|
So first, let usinstall the ASP.Net Core package for our application.
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Installing the ASP.NET Core NuGet
package in your application

Follow these stepsto install the NuGet package of ASPNET MVC:
1. Right click on the project, and select the Manage NuGet Packages option:

[ ]
o _
Rebuild Properties

od Clean References
View p 1 wowroot
@  Publich Dependencies
& project.json
?  Add Application Insights Telemetry... Project Readme.htm
Scope to This Startup.cs
Mew Solution Explorer View
)3 Add ¥
. Restore Packages Ctrl+Shift+ K, Ctrl+5hift+R

B Manage NuGet Packages... =8 Teamn Explorer Class View
Manage Bower Packages... 3

Manage User Secrets

£}  Set as StartUp Project
Debug J

Source Control k

¥ cut Ctrl+ X

Paste Ctrl+y

e T

Remove Del

0 X

Rename

il Unload Project

Open Folder in File Explorer

I~
l A Properties Alt+Enter Col 10 Ch10

2. Select the Include Prerelease checkbox so that the NuGet Package Manager
will list out all the prerel ease packages. Search for mvvc and you'll get the
Microsoft.AspNet.MVC package, as shown in the following result, and click
onthe Install button on the right-hand side:
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NuGet Package Manager: Chapter3

Browse Installed Updates Package source: nuget.org - 43

MWV C x - Include prerelease

e Microsoft. AspNet.Mvc 14.2M downloads v6.0.0-rc1-final ﬂ Microsoft AspNet.Mvc
ASP.NET MVC is a web framework that gives you a powerful,
Prerelease patterns-based way to build dynamic websites and Web APls....
& i Version: Latest prerelease |
B PagedList.Mvc by Troy Goode, 685K downloads vad.5.0
Asp.Met MVC HtmlHelper methed for generating paging
control for use with PagedList library. @ Options
'e Microsoft.AspMet.Mvc.FixedDisplayModes by Mic v3.0.0
The previous version of this package contained a workaround Description
for a bug affecting mobile view caching in ASP.MET MVC 4, As.., ASP.NET MVC is a web framework that gives
o you a powerful, patterns-based way to build
dynamic websites and Web APIs, ASP.NET MVC
Each package is licensed to you by its owner. NuGet is not responsible for, nor does it grant any enables a clean separation of concerns and
licenses to, third-party packages. gives you full control over markup.
[] De not show this again T 6.0.0-rc1-final

3. Review the changes:

Preview H

Review Changes

Visual Studic is about to make changes to this solution. Click OK to proceed with the
changes listed below.

src\Chapter3

Installing:
Microsoft. AspMet.Mve.6.0.0-rc1-final

[ ] Do not show this again QK Cancel
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4. Once you click on Review Changes, the following dialog box will appear
where you need to accept the license terms:

License Acceptance E_

License Acceptance
The following package(s) require that you accept their license terms before
installing.

Microsoft.AspNet.Mvc Author(s): Microsoft
View License

By clicking "l Accept," you agree to the license terms for the package(s] listed
above. If you do not agree to the license terms, click "l Decline.”

| Accept | Decline

The NuGet Package Manager will download and install the ASPNET Core and
will update the pr oj ect . j son file and the associated references.

Now, your pr oj ect . j son file will have updated dependencies. The second line
M crosoft. AspNet . Mvc IS added:

"“dependenci es": {

"M crosoft. AspNet.IISPlatfornmHandler": "1.0.0-rcl-final",
"M crosoft. AspNet. Wwc": "6.0.0-rcl-final",
"M crosoft. AspNet. Server. Kestrel": "1.0.0-rcl-final"

}

Alternatively, you can a so update the pr oj ect . j son with the NuGet package along
with the version information. The NuGet Package Manager will automeatically
download and install them.
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ASPNET Coreisinstalled in our application. Now, we need to tell our application
to use ASPNET MVC.

This needs a couple of changesto the St ar t up. cs file:

1. Configure the application to add the MVC service. This can be done by adding
the following line to the Conf i gur eSer vi ces method of the st ar t up class:

servi ces. AddMvc();

2. Configure the routing so that our correct controllers will be picked for the
i ncomi ng requests based on the URL entered. The foll owing code snippet needs
to be updated inthe Conf i gur e method of the St art up. cs
filezapp.UseMvc(routes => {

app. UseMvc(routes => {
rout es. MapRout e(
name: "default",
tenmpl ate: "{controller=Honme}/{action=lndex}/{id?}");

});

In the preceding statement, we are configuring the routes for our application.

Inthis chapter and most of the chapters in this book, we will write codes manually or
choose an Empty templ ate instead of relying on scaffol ding templ ates. For those who
are new to the term scaffolding, scaffolding is a feature that generates all the
necessary boilerplate code for you for the selected item (for example, the Controller)
instead of you needing to write everything. Though | agree that scaffol ding templ ates
are useful and save time in generating the boilerpl ate code, they hide many of the
details that beginners have to understand. Once you write code manually, you'll know
al theintricacies of how each of the components is contributing to the big picture.
Once you are strong in the fundamental s, you can use scaffol ding templ ates to save
you time inwriting the boilerpl ate code.
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Our first Controller

Before creating the Controller, we need to remove the following app. Run statement
asthiswill returnHel 1 o Wor | d! for all the incoming requests. As we warnt incoming
requests to be handled by the controllers, we need to remove the following code from
the Conf i gur e method of the St ar t up class:

app. Run(async (context) => {
awai t context.Response. WiteAsync("Hello World!");

IDE

We have installed the ASPNET Coreinour application. So, we are geared up to
creating our first ASPNET Core controller. Create a folder with the name

Control | ers and add a new Controller by sel ecting from the context menu as shown
in the following screenshot:

&1  View in Browser (Internal Web Browser) Ctrl+Shift+W project.json
Browse With... Project_Readme.html
Hide from Selution Explorer ki e
Add P | %1 New ltem... Ctrl+Shift+A
Scope to This *a  Euisting ltem... Shift+Alt+A
Mew Solution Explorer View #5  MNew Folder
3% Cut Ctrl+X 'EFS Class...
L Copy Ctrl+C N

i Paste Ctrl+V
X Delete Dl

b

£ Rename

c Open Folder in File Explorer

A Properties Alt+Enter
W

Once you select Add | New Item, you will be shown the following list of options. We
are going to add an MV C controller class to our project:
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Add New ltem - Chapter3 ?

4 |nstalled Sort by: | Default | i [E= Search Installed Templates (Ctrl+E) P~
_el C# i
ET.WE; S'I:E 0';‘] Class Server-side @ Type: Server-side
IS0 s » MVC Application Controller Class
A, O Interface S i (ASP.MET MVC Framework requires

Controller names to be suffixed with

— T "Controller”)
Eﬁ MVC Controller Class Server-side

CH
I_j Web APl Controller Class Server-side
b
CH
EI MVC View Page Server-side
c#
ETI MVC View Layout Page Server-side
CH
EJI MVC View Start Page Server-side

Click here to go enline and find templates,

Mames HomeController.cs

Add || Cancel

A class will be created with the following content:

public class HomeController : Controller {
[l GET: /<controller>/
public I Acti onResult Index() {
return View);
}

}

All controllers, both MVC and Web API controllers, inherit fromthe Control | er
base class. In earlier versions of ASPNET MVC, MVC controllers would inherit
fromthe Cont r ol | er class and Web API controllers would inherit fromthe

AP| Control | er class.

In the preceding HomeCont r ol | er class, we have a single action method by

| ndex that returns the corresponding View. When you run the applicationasit s,
you'll get a500 Internal Server Error. The reason beingis that no View has been
created for the | ndex action of the HomeCont r ol | er and ASPNET Coretriesto

search for that View. Asthe View is not available, it returns a 500 Internal Server
Error.

Instead of creating and returning that View, let us make a simple change to this action

method. Let usreturnastring, Hel 1 o World! | am | earni ng WC 6!, and change
the returntype of | Acti onResul t :
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public string Index() {
return "Hello World! I amlearning WC 6!";

}

Run the application. You'll see the Hello World! | am learning MVC 6! inyour
browser as shown in the following screenshot. Please make sure that you remove the
app. Run statement inthe Conf i gur e method as mentioned earlier:

: :,% http://locathost: 50140/ Jolt N e/ @ locallviid ; m ‘_ﬁ {:}

Hello World! T am learning MVC 6!

\oilal We have changed the ASPNET Core application to render the custom content
instead of the boring Hello World. What we have done may seem like a marginal
improvement, but we have used controllers and action methods in our ASPNET Core
application, which has brought a | ot of structure and flexibility to the web application
devel opment.

2. Routing selects the
ropriate controller 3. Controller gets the "Hello
based on URL World” text

Controller
4 .

4, Text “Hello World..”
to the end user is returned to the

controller

1. User types

the URL Routing
e :
.

5. The “Hello world..”

text is delivered back

The following i s the sequence of steps that occur when we run the application:

1. Theapplicationrunsonthe URL htt p://1 ocal host: 50140, where 50140 is
the port number selected by [1S Express to run the application on my local
system. This number may vary.

2. Aswe have not passed any parameter, default val ues for the Cont r ol | er and
act i on method will be selected. In our case, HomeCont r ol | er wWill be chosen
asthe control I er and 1 ndex will be chosenastheacti on method inthe
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HomeControl I er. Sincel Disthe optional value and it is not passed, thisi D

parameter isignored.

. After the control | er and act i on methods are selected by the routing engine,
control is passed to the act i on method of the selected controller. Inour case, it
will bethe 1 ndex action method of the HomeControl | er.

. Inthe 1 ndex action method, we are returningastring, Hel 1 o World! 1 am

| earni ng ASP. Net MVC 6! . Thistext is returned fromthe controller, which

would then return back to the user.
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| ActionResult

If you noticed, the default return type inthe act i on method of the controller was
| Act i onResul t and then we changed the return type to the string in order to return
thetext Hel 1 o Worl d. . ..

Thel Acti onResul t istheinterface that we can use to return different types of
Act i onResul t, ranging froma simple string to complex JSON data, so, we don't
need to change ther et ur n type of the act i on method to return the string.

Inthe earlier example, | have changed ther et ur n type to the string to make things
simple. Now, let us make a simpl e change to return the string by keeping the return
type (I Acti onResul t ) asitis:

/'l GET. [<controller>/
public | ActionResult Index() {
return Content("Hello World! | am | earning MWC 6!");

}

While returning the string, we are using the vi r t ual method, called cont ent from
the Cont r ol | er class (the base controller fromwhere HoneCont rol | er isinherited
from) inthe preceding act i on method. The purpose of this Cont ent () method isto
convert the string to the type | Act i onResul t.

Now, run the application. We should be getting the same resuilt.

| Act i onResul t iscapable of returning different data types:

e Cont ent Resul t : Canreturn atext result.

e EnptyResul t: Returnsanul | result.

e Fil eResul t: Returns a binary output to write to the response.

e HitpStatusCodeResul t: Provides away to return,

e JavaScri pt Resul t : Returns a script that can be executed fromthe client side.

e JSonResul t : When you return a serialized JSON object.

e Redirect Resul t : Redirects to another act i on method.

e Redirect ToRout eResul t : Represents aresult that performs a redirection by
using a specified route val ues dictionary.
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Adding Views

We were returning a simpl e string from the controller. Although that explains the
concept of how the Cont rol | er and act i on method works, it is not of much
practical use.

Let us create anew act i on method by the name, | ndex2:

public I ActionResult | ndex2() {
return View(); // View for this 'Index2' action nethod
}

Now, we have created the act i on method that returns a View. But we still have not
added the View for the same. By convention, ASPNET MVC would try to search for
our View inthe folder vi ews\ { Cont rol | er Nanme}\ { Act i onMet hod. csht ml } . With
respect to the preceding example, it will try to search for

Vi ews\ Hore\ | ndex2. csht nl . Please note that the name of the cont rol | er folder-
ISHome , not HomeCont r ol | er . Only the prefix is needed as per convention. Asthis
folder structure and file are not available, you'll get a 500 Internal Server Error
when you try to access this action method through the URL

http://1 ocal host: 50140/ Hone/ | ndex2.

So, | et us create a folder structure. Right-click on the solution, select Add | New
Folder from the context menu, create a folder called vi ews, and then create a
subfolder by the name Home withinthe vi ews folder:

fa] Solution 'Chapterd' (1 project)

4 Solution ltems
£T global.json
4 STC
4 27 Chapter3
b Properties

e

u-B References

-~

@ wwwroot

1 Dependencies

¥ Controllers

c# HomeController.cs

F Views

b IT projectjson
L1 Project_Readme.html
c# Startup.cs
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Right click on the Hone folder, and select Add | New Item from the context menu. A
dialog will appear as shownin the following screenshot. Give the name of the file as
| ndex2. cshtm , asour acti on method nameis| ndex2. csht m isthe razor view
engine (thiswill be discussed indetail inthe ViewEngines section of the Views
chapter) extension used when you are using C#.

Add New ltem - Chapter3 ?
4 |nstalled Sort by: Default - = Search Installed Templates (Ctrl+E) P~
-] CH o
ET.WE: S-I:E s Class Server-side = Type: Server-side
T 5 MVC View Page with Razor syntax
I Qnline o |Interface Server-side
(3
I_j MVC Controller Class Server-side
4
CH
L;j Web APl Controller Class Server-cide
@ MVC View Page Server-side
c#
E MVC View Layout Page Server-side
C#
E'I MVC View Start Page Server-side
v
Click here to go online and find templates.
Mame: Index2.cshtml
Add || Cancel

A file by the name | ndex2. csht M will be created when you click the Add buttonin
the preceding screen with the following content:

TSP 0 R project.json HomeController.cs Startup.cs v
@* +
For more information on enabling MVC for empty projects, visit http://go.microsoft.com/fwlink/?linkID=397868 4

@

@{

3

@ isthe comment syntax inthe razor view engine. You can write any C# code within
the@} block.

Let us add a simple HTML block after the generated code:

<htm >
<body>
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Hell o! This is <b>my first View</b>
</ body>
</htm >

Now, when you run the application, youwill get the following outpuit:

LS 0] @ http://localhost:50140/Home/Inde? O ~ & || @ localhost

Hello! This is my first View

The following diagram explains the request flow and how we generate the response
through the View:

2. Routing selects the
appropriate controller 3. Controller calls the View

which contains the HTML

based on URL
1. User types
the URL Routing
L
5. The generated

HTML from View is
delivered back to the 4. View is returned to

the controller

end user
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Adding M odels

Model s represent your business domain classes. Now, we are going to |earn about
how to use the Models in our controller. Create a Model s folder and add a simple
Enpl oyee class. Thisisajust aplainold C# class:

public class Enpl oyee {
public int Enployeeld { get; set; }
public string Name { get; set; }
public string Designation { get; set; }
}

Create anew act i on method, Enpl oyee, inour HoneCont r ol | er, and create an
object of the Enpl oyee Model with some values, and pass the Model to the View.
Our ideaisto use the Model employee values in the View to present themto the user:

usi ng Chapt er 3. Model s;
public | Acti onResult Enployee() {

/] Sampl e Model - Usually this cones from dat abase
Enpl oyee enpl = new Enpl oyee {

Empl oyeeld = 1,

Name = "Jon Skeet",

Designation = " Software Architect”
}

return View(enpl);
}

Now, we need to add the respective View for thisact i on method. Add a new Razor
view fileinthe vi ewh Home f ol der.

Add the following code snippet. Whatever comes after the @symbol is considered as
Razor code. Inthe following code, we are trying to access the properties of the

Model object that is passed to our view. Inour case, Model represents the enpl oyee
object that we have constructed inour act i on method. You can access the object
from View using the Model keyword:

<htm >
<body>
Enpl oyee Nanme : @wbdel . Nane <br/>
Empl oyee Designation: @vbdel . Desi gnati on <br/>
</ body>
</htm >

When you run the application and type the URL
http://1ocal host: 50140/ Hone/ Enpl oyee, you'll see the following outpuit:
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Ll ()| @ http://localhost 50140/Home/Emplayee O ~ & || @ localhost

Employee Name : Jon Skest
Employee Designation: Software Architect
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Passing data from Controller to View

We have just discussed how to pass the data from the Controller to the View using the
Model object. While calling the View, we are passing the model data as a parameter.
But there are times when you warnt to pass some temporary data to the View fromthe
Controller. This temporary data may not deserve anodel class. In such scenarios,
we can use either Vi ewBag Or Vi ewDat a.

Vi ewDat a iSthe dictionary and Vi ewBag IS the dynamic representati on of the same
val ue.

Let us add the company name and company | ocati on property using Vi ewBag and
Vi ewDat a as shownin the foll owing code snippet:

public | Acti onResult Enpl oyee() {
/| Sanpl e Model - Usually this comes from dat abase
Enmpl oyee enpl = new Enpl oyee {
Enpl oyeeld = 1,
Name = "Jon Skeet",
Desi gnation = " Software Architect"”

s

Vi ewBag. Conpany = "Google Inc";
Vi ewDat a[ " ConpanyLocation"] = "United States";

return Viewenpl);
}

Make the respective changes in the View file as well so that we can display the
Company name and Conpany | ocat i on valUes:

<ht m >
<body>
Empl oyee Nanme : @vbdel . Nane <br/ >
Enpl oyee Desi gnati on: @vwbdel . Desi gnation <br/>
Conpany : @i ewBag. Conpany <br/>
Conpany Location: @i ewDat a[" ConpanyLocation"] <br />
</ body>
</htm >

Run the appli cation after making the preceding changes:
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@ http://localhost: 30140/Home/Employee P~ 2 localhost

Employes Name - Jon Skest

Employee Designation: Software Architect
Company - Google Inc

Company Location - United States

Vi ewBag and Vi ewDat a represent the same col | ection, even though the entries in the
collection are accessed through different methods. Vi ewBag values are dynamic
values and are executed at run-time, whereas the vi ewbat a is accessed through the
dictionary.

To test this, let us make a simple change to our vi ewfile:

Enpl oyee Name : @wmbdel . Name <br/>

Enpl oyee Desi gnati on: @bdel . Desi gnati on <br/>
Conpany : @i ewDat a[ " Conpany"] <br />

Conpany Location : @i ewBag. ConpanyLocati on <br />

Even though | have stored the Conpany value using Vi ewBag inthe Control I er, | am
accessing the same using Vi ewbat a. The same is the case for the Conpany Locati on
value, we have stored the value using Vi ewbat a inthe Controller, but we are
accessing the val ue using Vi ewBag.

When you run the application after making the preceding changes, you'll see the same
result as you have seen before.
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Filters

Filtersin ASPNET MVC enable you to run code before or after a particular stage in
the execution pipeline. They can be configured globally per-controller or per-action.

There are different kinds of filters, and each filter is executed at a different stage in
the pipeline. For example, action filters are executed whenthe act i on method is
executed.

Let us use a simple exampl e to see how an actionfilter (atype of filter) works.

| have created a simple controller, Dat eCont r ol | er, where | amjust displaying the

time. Inthisact i on method, | am using a predefined action filter by the name

of ResponseCache, that caches the response for the duration specified in seconds. In
the following code snippet, we have mentioned the duration as 600 seconds. So, the

response will be cached for 10 minutes.

public class DateController : Controller {
[ ResponseCache(Duration = 600)]
public I Acti onResult Index() {
return Content (DateTi me. Now. ToShort Ti meString());

}
}

When | runit for the first time, it displays the time as expected. But when you refresh
the browser (whichindirectly fires the request again), the time is not updated as the
response is cached already by the application. In the foll owing screenshot, even
though thetime is 7:43, the applicationis still showing as 7:40:
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The following are the predefined types of filters available in ASPNET Core.
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Authorization filters

These are used for authori zation and are mainly intended to determine whether the
current user is authorized for the request being made.
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Resourcefilters

These are the filters that handl e the request after authorization and are the last one to
handl e the request before it | eaves the filter pipeline. They are used to implement
caching or by passing the filter pipeline.
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Action filters

These wrap callsto individual act i on method calls and can manipul ate the
arguments passed in the action as well as the action result returned fromiit.
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Exception filters

These are used to manage the unhandled exceptions in ASPNET MVC.
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Result filters

Thiswrap the individual action results and they only runwhenthe acti on method is
executed successfully.
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Summary

Inthis chapter, we have built our first ASPNET 5 application from scratch and we
have installed ASPNET Core inour ASPNET 5 application. We have |earned how
the controller fitsinto the overall ASPNET MVC application and learned how to
build your first controller withthe act i on methods. We al so learned about how to
use Model and View inour Controller. We have also discussed different ways to
pass the data from the Controller to the View using Vi ewBag and Vi ewbat a. We have
also learned about filtersin ASPNET MVC and how to make use of predefined
filtersin ASPNET Core.
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Chapter 4. Views

Views are the actual output of the application that is delivered to the user. It is what
they actually see when they access your application from the screen. All the
components, be it menus, input el ements, dial og boxes, and everything the user sees
comes fromyour Views only. If you do not provide good user experience when
accessing your application, users will not care how great your applicationis. So,
Views play acritical role when buildingan ASPNET MVC application.

In this chapter, we'll cover the following topics:

e The purpose of View Engine and Razor View Engine

Programming in Razor View Engine and different programming constructs
Layout in ASPNET Core and its features

HTML Helpers

Partial Views

Tag Helpers

www.EBooksWorld.ir



The View engine and the Razor View
engine

As discussed in Chapter 1, Introduction to ASPNET Core, a browser can only
understand HTML, CSS, and JavaScript. The purpose of the View engineisto
generate the HTML code from your View and send it to the browser so that it can
understand the content. Primarily, there are two different types of View enginesd
Razor View engine and Webform View engine. Although these two View engines
come out of the box with ASPNET MVC, you can use any custom View engine.
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Razor View engine

The Razor View engine is the default and recommended View engine in ASPNET
Core, and going forward, this may be the only View engine coming out of the box
whenyouinstall ASPNET MVC.

You can mix a C# code and HTML code in your Razor View and the Razor View
engine isintelligent enough to disti ngui sh between these two and generate the
expected output. In some scenarios, we may have to give additional information to
Razor View to produce the appropriate results. Razor code bl ocks start with the @
symbol and do not require aclosing @

Programming in Razor View engine

Programming in Razor View engineisjust like you programin C#. The differenceis
that, in Razor View engine, your C# code will get mixed with HTML to produce the
desired HTML output.

Variables in Razor View

You can declare a variable inside the razor block and use that variable using the @
symbol .

Note

For all the examples in this chapter, we will only present the code samples of the
view.

Let's discuss this with an exampl e,

1. Createacontrol | ers folder and a Controller called HomeCont rol | er.

2. Create afolder called vi ews, a subfolder called Hone, and aView file called
| ndex. csht m by right-clicking the context menu and selecting Add | New Item
and then MV C Razor View fromthelist.

The HomeControl I er. cs filewill have following code:

public class HomeController : Controller

{
/] GET: /<controller>/

public I ActionResult |ndex()

{
return View();

}
}
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Next is the updated Razor View where we will declare avariable and useit. The
first five lines and the last two lines are simple HTML el ements.

We will concentrate onthe lines that are bold. Then, we will create a Razor block
using@{ € } anddeclaringavariableinsideit. The Razor block ends with the
closing curly bracket. The snippet val ue: isconsidered as simple HTML text. As
we would like to use the razor variable value, we will use @ to instruct the Razor
View enginethati isnotanormal HTML text; and it is a Razor construct and is to be
treated accordingly. The complete HTML code is as follows:

<htm >
<head>
<title> Views denp</title>
</ head>
<body>

@]
int i = 5;

}
Val ue: @
</ body>
</ htnl >

When you run the application, you'll see the following output:

—
[ =5 T N, - P
| &2 hitp://localhost:50132/ P~ C || @ views demo ] #f X It
W v - | - J:
Value: 5

Pl ease note that when you access the razor variable, you will need to use the @
symbol. Without this, Razor View engine seesthei as text and not as an expression.

The following screenshot is the result you will get when you access the variable
without @symbol:
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-
PN :
imbj'i:}j (28 http://localhost:50132/ P~ & || & views demo | | T o
Value: 1
The for loop

You can use most of the programming constructs available in C# in Razor View. The
following piece of codeisthef or loop construct where we loop through five times
and print the variable name:

€]
for (int i =0; i < 5; i+4+)
{
<li>@i+1)</1i>
}
}

The following are afew points to be noted:

e Asthefor loop isarazor code, we should enclose the loop with the @symbol to
indi cate that the code that follows is a Razor code and not normal HTML.

e Whenever we use an HTML element or tag, Razor View engine falls back to
HTML mode. If you want to use any Razor expression withinthe HTML tags,
you will want to include the @symbol againto tell the Razor View engine that
whatever followsis a Razor code and not an HTML element. Thisis the reason
we use the @symbol again in the preceding expression, even within the parent
root-level razor code.

The compl ete code for the View is as follows:

<htm >
<head>
<title> Views denmo</title>
</ head>
<body>
<ul >
Q@
for (int i =20; 1 <5; i++)
{
<li>@i+1)</Ili>
}
}

</ ul >
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</ body>
</htm >

The while loop

The following piece of code is the whi | e l0op implementati on for the same loop.
M ease note that the embol dened expressions increment the variable i. We will not
use the @ symbol as it is not withinthe HTML el ement:

q
int i = 0
whi | e(i <5)
{
<li>@i + 1)</li>
i ++;
}
}

The foreach loop

Thef oreach loop in Razor View isthe same asthef or each loop in C#. Inthe
following code, we will initialize alist of integers, iterate through the list and print it
asalistitem:

<ul >

Q

Li st<int> integers = new List<int>

{
1,2,3,4,5
H

foreach (int i in integers)

{
<li@</1i>

}
}

</ ul >

The if condition

In the following code, we will check if the value of the variableisless than 10. If it
islessthan 10, wewill printi is less than 10, otherwise, wewill sayi is
greater than 10. Youmay wonder why we have to include thet ext tag and what
its purpose is. Aswe are inside the Razor View code block, thetexti is |ess

t han 10 will be considered as Razor expression, but it is not.

Thist ext tagisto instruct the Razor View engine that whatever followsthet ext tag
IS to be considered as atext and not as a Razor expression:

Q
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int i = 5;
if (i < 10)
{
<text> is |less than 10</text>
}
el se
{
<text>i is greater than 10</text>
}

}
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L ayout

Inall the previous examples we discussed, we have done the complete View coding
inasinglefile. Thiswill result inalack of flexibility and reduced reusability.

Consider the following web page structure where the Top Section contains the
company logo or banner and the Side Section contains the links to various sections of

the site. The Content Section changes for every page.

Top Section

Content Section

Side Section
(changes for every page)

If we code the compl ete content in a single view, we may have to duplicate the Top

Section and Side Section in every page. If we want to change anything in the Side
Section, we will have to change all the files. This clearly shows that asingle View

file is not the best sol ution.

The layout comes to the rescue inthis scenario. The layout defines the site structure
that can be reused across all the web pages. The layout does not even need to have
something like the top section or side section; it can contain even asimple HTML
structure where you can have common content and the body content will be rendered
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fromindividual view.

Let's build our first layout. In order to use the layout, you will need to have the
foll owing three things:

1. Informthe name of the layout filed this information should be made available in
_Viewstart.cshtnl . By convention, the names of all the shared files will start
with an underscore and this file is located directly under the vi ews folder.

2. Create the Layout filed by convention, the name of thefileis_Layout . csht n
and it will belocated inthe shar ed folder. All the shared content, such as
partial views, will also be available here. Partial Views will be discussed | ater
inthis chapter.

3. Create the content View filed this View file is amost same asthe earlier View
files that we created so far with only one difference; only page-specific content
will be available inthisfile, and this means that you'll not have any ht ni , head,
ortitl e tags here.

=

¥ Properties
u-B References

W

@ wwwroot
' Dependencies
4 Controllers

c# HomeController.cs
4 WViews
P Home
Index.cshtml
Index2.cshtml

—View content
specific to page

P Shared
Actual
[[8] _Layout.cshiml[—— Layout file
_ViewStart.cshtml Location of
b IT projectjson Layout file

[ Project_Readme.html

LL 1]

c# Startup.cs

After the creationof _Vi ewstart. cshtm , _Layout. csht m , and page-specific
View files, the folder structure will be like the preceding snapshot.
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Creating _ViewStart.cshtml

Right-click on the Views folder and select Add New Item from the Context menu.
Then, select MVC View Start Page fromthe Add New Item dialog box as shownin
the following screenshot:

Add New ltem - Chapterd ?
4 |nstalled Sort by: Default = Search Installed Templates (Ctrl+E) P~
_c] CcH =
itla-rver ;.‘:E ‘I_Isj Class Server-side > Type: Server-side
e - MVC View Start Page
b Online ) Inteface Server-side
C#
I_j MV C Controller Class Server-side
%
(]
‘I_I;j Web API Controller Class Server-side
CH
] MVC View Page Server-side
CH
1) MVC View Layout Page Server-side
@ WVC View Start Page Server-side
(o]
Fg‘_u WMVC View Imports Page Server-side  w
Click here to go enline and find templates.
MName: _ViewStart.cshtml
Add || Cancel

When you click the Add button, it will create a file with the following content:
q

Layout = " Layout";

}
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Creating L ayout.cshtml

Create afolder called Shared within the Views folder. Then, right-click onthe
Shared folder and select Add New Item from the Context menu as showninthe
following screenshot:

Add New ltem - Chapterd ?
4 |nstalled Sortby: Default = Search Installed Templates (Ctrl+E) R -
sz c# :
EéT.Netr s.lje * Class Server-side & Type: Server-side
o k MVC View Layout Page
I Online o0 Interface Server-side
CH
I_j MVIC Controller Class Server-cide
e
C#
L;j Web API Controller Class Server-side
3
o] MVC View Page Server-side
@ MVC View Layout Page Server-side
C#
] MVC View Start Page Server-side
-
Click here to go online and find templates.
MName: _Layout.cshtml
Add || Cancel

When you click the Add button, it will create L ayout.cshtml with the following
content:

<! DOCTYPE htm >

<ht m >

<head>

<nmeta nanme="vi ewport" content="w dt h=devi ce-wi dth" />
<title>@/iewBag. Title</title>

</ head>

<body>

<di v>

@Render Body()

</ div>

</ body>
</ htnl >

The preceding layout file is a simple HTML content with a coupl e of Razor
expressions. @i ewBag. Thetitleis used to display the title information passed from
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the Controller and @ender Body is the Razor expression that calls the page specific
View and merges that content over there.
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Adding a page-specific View

Before adding the View, we will need to add an action method in our
HomeCont rol | er file fromwhichwe will be calling our page-specific view.

Let's add an action method named | ndex2 as follows:

public | Acti onResult I ndex2()

{
ViewBag. Title = "This is |Index2";

return View();
}

The Vi ewBag is used to pass information from the Controller to the View. Here, we
are passing the Ti t | e information from the action method to the View.

Now, right-click onthe vi ews folder, select Add | New Item, select MVC View
Page, and savethefileas| ndex2. cshtni .

In the generated view, | have added simple Hel | o text. Thistext will be rendered in
the body of the layout page. The compl ete code of the View fileis as follows:

@

For nore informati on on enabling MVC for enpty projects, visit
http://go. m crosoft.com fw ink/?Li nkl D=397860

*@

@

é

}

Hello. This text will be rendered in body of the |ayout page

Everything is set now. Run the application and type the URL
http://1ocal host: 50132/ Home/ | ndex2 inthe browser. Please note that the port
number after the local host may vary when you run the application from your PC.

/' [3 Thisis Index2 X\

g

= C | [} localhost:50132/Home/Index2 e =

Hello. This text will be rendered in body of the layout page
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As expected, you'll see the text seen in the preceding picture. However, our pointis
not about the text. It's about the structure of the generated HTML content.

View the source by pressing Ctrl + U (on the Chrome browser in Windows). You'll

see the following HTML content:

[ This is Index2 ¥/ [ view-sourceslocalhost:501 X §

O - -EN

C [ view-source:localhost:50132/Home/Index2

3 f<html>

4 f<head>

<meta name="wviewport" content="width=device-width"
<title>This is Index2</title>

7 |</head>

B c.:c.ci}.':>

<divz

/>

Comes from
_Layout.cshtml

i2 JHello. This text will be rendered in body of the layout page

e COmMes from

</fdiwv>
15 (J</body>
18 [|</html>

Index2.cshtml view

Comes from
_Layout.cshtml

b A —
—

Ld

The top content (the ht ml , head, body, and di v opening tags) and bottom content
(theht m , head, body, and di v closing tags) come from the layout file and the text

comes fromthe View specific to the page.
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Generating HTML

As discussed in Chapter 1, Introduction to ASPNET Core, browsers can understand
only HTML, CSS, and JavaScript, irrespective of the technol ogy that you use to build
the web application. This holds true when building the applicationin ASPNET MVC
aswell.

Most applications get the user input, process the input, and then store the required
information in the database to retrieve them later. In the context of web applications,
Form HTML elements are used to get the user input.

The following are a coupl e of ways to generate HTML elementsin ASPNET Core:

e HTML Helpers
e Tag Helpers

HTML Helpers are server-side methods that aid in generating HTML el ements,
which can be understood by the browsers. HTML hel pers were the primary method
of generating the HTML elements up till ASPNET MVC 5.

Tag Helpers, introduced in ASPNET Core, also produce HTML el ements. Tag

hel pers, whichwe will discussinalater section of this chapter, will ook just like
HTML elements where you add attributes to identify them as Tag Helpers. The
advantage of using Tag hel pers over HTML helpersis that the user interfaces
designers/engineers do not need to worry about Razor code. They just code with
HTML elements and additional attributes.

Before discussing HTML hel pers and Tag helpers, let's take a step back and talk
about why we need theminthe first place.

Let's consider a simple form, as shown in the foll owing picture, where we would
like to get the user's name and their age. If the user enters her age, we will display
You are eligible to vote!.If not, wewill display You are not eligible to
vote now.

Name
Age
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The following is the HTML code to show the preceding simple form:

<f ornp
<t abl e>
<tr>
<t d>
<l abel for="txtName" >Nane</| abel >
</td>
<t d>
<i nput type="text" id="txtNanme" />
</td>
</[tr>
<tr>
<t d>
<l abel for="txtAge">Age</| abel >
</td>
<t d>
<i nput type="text" id="txtAge" />
</td>
</[tr>
<tr>
<td col span="2">
<i nput type="submt" />
</td>
</tr>
</tabl e>
</fornp

This method of coding HTML elements directly is time-consuming and error-prone.
For exampl e, in the preceding form, the label and input HTML el ements refer to the
same element (t xt Narre inthe first group and t xt Age inthe second group). If we
hand-code the HTML element, there is a possibility of atypo error in building the

HTML el ement.
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HTML Helpers

HTML hel pers are server-side methods that generate HTML for you. We can generate
the same form using HTML hel pers as follows (HTM.. Begi nFor m @1t mi . Label ,
and @t m . Text Box generate the HTML f or melement, label, and textbox el ements,

respectively):

@ising (Htm .Begi nForm())
{
<t abl e>

<tr>
<td>@+t m . Label (" Name") </ td>
<t d>@Ht m . Text Box("txt Nane") </t d>

</[tr>

<tr>
<td>@+t ml . Label (" Age") </ td>
<td>@Ht m . Text Box("txt Age") </td>

</tr>

<tr>

<td col span="2"><i nput type="submt"

</tr>
</t abl e>

val ue="Submt" /></td>

ASP.Net MVC

Server Side — executed at
server end

Can understand HTML
Helpers,Razor,C#

HTML Helpers

(Razor C# code)

Client Side — executed at
browser end

Can understand only
HTML,CSS and Javascript

Plain HTML Elements
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You might wonder why we need to use HTML hel pers when we can write the HTML
code manually. Things will get more complex when we pass the model fromthe
Controller to the view. Using HTML hel pers, we can directly build f or melements
fromModel s files so that they will pick the names fromthe Model s that you are

using.

For example, let's create afolder called Model s and aclass called Per son. This
classwill act as amodel as shown in the following screenshot:

fa] Solution 'Chapterd' (1 project)

4 Solution ltems
&T globaljson
¥ SrC
4 =] Chapterd

b Properties

P =8 References
& wwwroot

" Dependencies

-

[ Controllers
] Models

# Person.cs
[ Views

b

£T projectjson
[ Project_Readme.htrml

LL 1

c* Startup.cs

The Per son classis just a POCO (Plain Old C# Object) class and will act asa
model. The complete code for this classis as follows:

public class Person

{
public int Personld { get; set; }
public string Nane { get; set; }
public int Age { get; set; }

}

Let's create a new action method called val i dat eAge. Inthis method, we will create
an empty Per son class and pass the Model to the View. We will also create a
dynamic property called Ti t | e inVi ewBag SO that we candisplay thisvaluein
View:

[Htt pGet]
public I Acti onResult ValidateAge()
{
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ViewBag. Title = "Validate Age for voting";
Person personl = new Person();
return View(personl);

}
Inthe view, create the f or musing the following HTML Helpers:

@model Chapter4. Model s. Person
@ising (Htm .Begi nForm("Val i dat eAge", "Honme", FornmVet hod. Post))
{

<t abl e>
<tr>
<td>@t m . Label For (Mbdel => Model . Nane) </td>
<td>@Ht m . Text BoxFor ( Model => Mbdel . Nane) </td>
</[tr>
<tr>
<td>@Ht m . Label For (Model => Mbdel . Age) </td>
<td>@t m . Text BoxFor (Model => Mbdel . Age) </ td>
</[tr>
<tr>

<td col span="2"><i nput type="submt" value="Submt" /></td>
</[tr>
</t abl e>

}

Inthefirst line, we are telling the View that we are passing the Model of type Per son
class. This enables you to use the strong type of Model, that is, when you type Model
and a dot, IntelliSense provides you with all the properties of the Per son class

In the second line, we are using the overloaded Begi nFor mHTML hel pers which
accept three parametersd the action method name, the Controller name, and the For m
method.

Simply, when the user submits the form, the informati on should be passed to the
menti oned action of the Controller.

Inthe Label For and Text Box For HTML helpers, we are just passing Model
properties (name and age); it automatically queries and gets the Model properties and
builds the respective HTML elements. Thisis one of the primary advantages of using
HTML hel pers. Without using the HTML hel pers, this process might become
complex.

Now, let's write the respective PosST action method in the same way. In the following
POST action method, based on the age entered in the form, we set the dynamic
property as Message.

[ Ht t pPost ]
public | Acti onResult ValidateAge(Person personl)
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i f (personl. Age>=18)

{
Vi ewBag. Message

}

el se

{
Vi ewBag. Message
}

return View();
}

"You are eligible to Vote!";

"Sorry.You are not old enough to vote!";

It isto be noted that both the GET and POST action method refer to the same View
0 Val i dat eAge. csht m . Add the following content to the View just above the form
el ement:

@ f (Vi ewBag. Message! =nul |)

{
<b>@Vi ewBag. Message</ b>

}

Once the user submits the form, the POST action method sets the dynamic Message
property in Vi ewBag. However, the val ue of this property will be null when the View
Is rendered as part of the GET request. If the value is not null, insert the message at the
top of the page.

When you run the application, you'll get the following output:
H--

s 1 —
L=l —

D localhost:530132/HomeNa X 3
o -

L C' | [ localhost:50132/Home/ValidateAge

You are eligible to Vote!

Name Mugil
Age |30
Submit
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Partial View

Partial Views are just Views that can be reused across your application. Partial
Views can be thought of as pluggabl e reusabl e bl ocks that you can call from
anywhere and have the content of the partial view displayed.

Consider the following structure of aweb paged it's the same layout page that we
used earlier, but with a couple of changes. The L atest News block is added to the
Side Section and the L ogin block is added to the Top Section. These blocks are not
restricted to the Top Section or Side Section and can be used anywhere in your
application, including your Content Section as shownin the following figure:

Latest News

Content Section

Side Section
(changes for every page)

These Partial Views are not restricted to static content and can containf or m
elements. In the preceding screenshot, the Latest News Partial View contains the text
content and the login Partial View contains f or melements to get the e-mail ID and
password.

Location of Partial Viewsd Framework does not restrict the | ocation of the Partial
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View. However, by convention, if your Partial View will be used only by your
Controller, you can create that Partial View inthe Controller-specific Views folder.
For example, if your Partial View will only be used inHomeCont r ol | er file, you
can create that Partial View inthe vi ews\ Horre folder.

Let's take look at how to create a Partial View and useiit.

As discussed earlier, aPartial View isjust like anormal View. So, we will create a
Partial View inthe same way we create normal View.

Right-click on the shar ed folder and select Add | New Item. By convention, like all
shared content, the name of the Partial View will also start with"_"(underscore), as
shownin the foll owing screenshot:

4 |nstalled Sortby: Default = Search Installed Templates (Ctrl+E) P -

Server-side c* : ;
Clln.rer s.td L;j Class St cilE Type: Server-side
Jent-sice 2 MVC View Page with Razor syntax

B Online Interface Server-side
MVC Controller Class Server-side

#
Web API Controller Class Server-side

4

@ MVC View Page Server-side

CH#
@I MVC View Layout Page Server-side

= 3
Eﬁl MVC View Start Page Server-side

Click here to go online and find templates.

_PartialHelloWorld.cshtrnl

Tip

We are creating this Partial View based on the assumption that it can be used from
anywhere in the application.

In the generated Partial View, | have added the following simpl e static contentd a
text and a simple table:

<b>Thi s content and below table is comng from partial view/b>
<t abl e border="1">
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<tr>
<t h>Enpl oyee No</t h>
<t h>Enpl oyee Nane</th>
</[tr>
<tr>
<td>10012</td>
<t d>Jon Skeet</td>
</[tr>
<tr>
<t d>10013</td>
<td>Scott Guthrie</td>
</[tr>
</t abl e>
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Calling the Partial View

A Partial View canbe called usingthe @it m . Parti al HTML helper.

Inour case, we will be calling the Partial View from1 ndex2. csht m file. The
parameter that you pass will be the name of the partial file. It will search for the
Partial View by that name and render that compl ete content as part of

thel ndex2. cshtnl file.

The content of | ndex2. ht i filewill now be as follows:

Hell o. This text will be rendered in body of the |ayout page<br/>
<br/> <br/>

@itm . Partial ("_Partial Hel | oWorl d")

Now, run the application and access the URL
http://1ocal host: 50132/ Hone/ | ndex2. You'll see the following output:

[ Thisis Index2

€& =  |[4localhost:50132/Home/Index2 el -

Hello. This text will be rendered in body of the lavout page Thic it i
Index2.cshtml View

This content and below table is coming from partial view

|E mplovee Na”Empiayee Na me-|

This content comes
110012 Jon Skeet | from Partial view

110013 [Scott Guthrie |
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View components

View components are a new feature introduced in ASPNET Core, they are almost
similar to Partial Views but is more powerful. When you use Partial Views, you have
dependency over the Controller. However, when you use the Vi ewConponent
attribute, you do not have to depend on the Controller, so we will establish
separation of concerns and have better testability. Even though the existing Partial
View HTML helper is still supported, it is preferable to use the View component
whenever you warnt to show a reusabl e piece of information when you are using
.NET Core.
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Creating a View component

You can create a Vi ewConponent Using any of the following:

e Create aclass by deriving fromthe vi ewConponent attribute

e Decorate aclasswiththe[ Vi ewConponent] attribute or derive it fromthe class
that has the [ Vi ewConponent] attribute

¢ You can use the convention by creating a class that ends with a suffix
Vi ewConponent attribute

Whatever option you choose, this vi ewConponent should be public, non-nested, and
non-abstract classes.

Like Controllers, you can use the Dependency Injection (via a constructor) inthe

Vi ewConponent attribute aswell. Asthe vi ewConponent attribute is separate from
the Controller lifecycle, you may not be able to use the actionfiltersin

Vi ewConponent s.

Thereisamethod called | nvoke (or | nvokeAync, the asynchronous equival ent of
| nvoke), that will returnthe | Conponent Vi ewResul t interface. Thismethod is
similar to the action method of the Controller that will return the View.

Let's get our hands dirty by creating a Vi ewConponent attribute.

Create anew folder called Vi ewConponent s inyour project and a new class called
Si mpl eVi ewConponent , as shown in the foll owing screenshot:

4 Solution ltems -
&1 globaljson
4 src
4 =7 Chapterd
b & Properties
[+ ®uB References
Po@ wwwroot
&0 Dependencies
Controllers
Models
TagHelpers

h ¥ ¥V %

ViewComponents

c* SimpleViewComponent.cs
1] Vienre

The si npl eVi ewConponent file that we created will ook like the following:
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usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Ling;

usi ng System Thr eadi ng. Tasks;
using M crosoft. AspNet. Mvc;

nanespace Chapter4. Vi ewConponents

{
public class SinpleViewConponent : Vi ewConponent

{
public | Vi ewConponent Result | nvoke()

{
var data = Get Sanpl eDat a();

return View(data);
}

/1] <sunmmary>

/1l This is a sinple private method to return sone dunmy data
1] </ summary>

/1l <returns></returns>

private List<string> Get Sanpl eDat a()
{

List<string> data = new List<string>();
dat a. Add(" One");

dat a. Add(" Two") ;

dat a. Add(" Three");

return data;

}
}
}

We just have a coupl e of methods, one to popul ate the data and the other is the
| nvoke method where we will render the View.

Once you have created the Vi ewConponent attribute, you will need to include the

Vi ewConponent namespace inthe Vi ews\ _Vi ewl nports. cshtni file so that the

Vi ewConponent s attributes can be available for all the Views. The highlighted code
snippet inthe following is added to the View:

@isi ng Chapter4

@usi ng Chapt er4. Model s
@isi ng Chapt er4. Vi ewConponent s

@ddTagHel per "*, M crosoft. AspNet. M/c. TagHel pers”

We have created the vi ewConmponent and made them available to all of the Views.
A simple action method inthe HoneCont r ol | er filejust returns the View:

public ActionResult Sanple()
{
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return View();
}

In the associated View, we can just invoke the component as shown in the following
code snippet:

<p>
This is a sanple web page <br/>
<di v>
@Conponent . | nvoke(" Si npl e")
</ di v>
</ p>

When you invoke the componernt, it will searchin the following two folders:

e TheVi ews\ <control | er _name>\ Conponent s\ <vi ew conponent name>\
<vi ew nane> folder

e TheVi ews\ Shar ed\ Conponent s\ <vi ew_conponent _nanme>/ <vi ew_name>
folder

The default View name of the View component is Def aul t , which makes your file
name for the View Def aul t . csht m . S0, we will need to create the

Def aul t.cshtm fileinvi ews\ Shar ed\ Si npl e\ Def aul t. csht mi folder, as shown
in the following screenshot:

c# HomeController.cs b4
P Models
B TagHelpers
4 ViewComponents
c# SimpleViewComponent.cs
4 Views
] Home
o Shared
4 Components
F Simple

Default.cshtml
_Layout.cshtml

_PartialHelloWorld.cshtml
[3 Viewlmnorte rehtml

Inthe the View (Def aul t . csht i file) of the Vi ewConponent file, we are just
iterating the items in the model and displaying them as an unordered list item, as
shown inthe following code:

@mdel | Enuner abl e<stri ng>
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<h3> Sanple list</h3>

<ul >
@ oreach(var itemin Model)
{
<li>@tenx/|i>
}
</ ul >

When you run the application and access the URL
(http://1ocal host: 50132/ Home/ Sanpl e), you should see the following outpuit:

& http://localhost:30132/Home/Sample L~ 2 localhost

This is a sample web page
Sample list
* One

 Two

s Three

Thefirst line, Thisis a sample web page, comes fromthe parent View file
(sampl e. csht ml ) whereas the subsequent list comes from Vi ewConponent attribute.

The vi ewConponent attributes are usually referred in the Views. However, if you
want to call the vi ewConponent directly fromyour Controller, you can do so.

| have called the sanpl e action method to call the Simple vi ewConponent directly
instead of calling it through some other View as follows:

public ActionResult Sanple()

{
return Vi ewConmponent ("Si nple");

[lreturn View();
}

B hitp://localhost:50132/Home/Sample L~-0

Sample list

+ One

+ Two
+ Three
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Thus, these vi ewConponent s have far more flexibility and features, such as
Dependency Injection, when compared to old HTML Partial Views. This
ensures Vi ewConponent s are separately tested.
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Tag Helpers

Tag Helpers are a new feature in ASP.NET Core; they hel p generate the HTML
elements. INHTML helpers, we will write a C#/Razor code to generate the HTML.
The disadvantage associated with this approach is that many frontend engineers will
not know C#/Razor code. They work on plain HTML, CSS, and JavaScript. Tag
Helpers ook just like HTML code but have all the features of server-side rendering.
You can even build your custom Tag Hel per for your needs.

Let's take alook at how to use a Tag Hel per. In order to use the Tag hel per, you will
need to install the M crosoft. AspNet . Mvc. TagHel per s NuGet package.

Open the Package Manager Console window by selecting View | Other Windows |
Package Manager Console, as shown in the foll owing screenshot:
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View | Project Build Debug Team Tools Test Anahese Window Heln
f]  Solution Explorer Ctrl+Alt+L B Command Window Ctrl+Alt+A
¥& Team Explorer Ctrl+\, Ctrl+M Web Browser Ctrl+Alt+R
. = Server Explorer Ctrl+Alt+5 Z* Load Test Runs b
[E=  5OL Server Object Explorer Ctrl+\, Ctrl+S source Control Explorer
a  Bookmark Window Ctrl+ K, Ctrl+W @® DataTools Operations
& Call Hierarchy Ctrl+Alt+K @ Web Publish Activity
#3  Class View Ctrl+Shift+C > Task Runner Explorer Ctrl+Alt+Bkspce
Code Definition Window Ctrl+\, D Package Manager Console
%] Object Browser Crl+Alt+] ? Application Insights Search
[ Error List Ctrl+\, E &5  Browser Link Dashboard
[ Output Chrle A+ 0 .= Document Outline Ctrl+ Al+T
& Start Page ¥D  History
B TaskList Crl+', T (® Pending Changes
= Toolbox Chrle Alt+ X A Property Manager
YW Notifications Ctrl+W, N ®  Resource View Ctrl+5Shift+E
Find Results C# Interactive
Other Windows #1 Code Metrics Results
Toolbars
&4 Full Screen Shift+Al+Enter
All Windows Shift+ Alt+ M
Mavigate Backward Ctrls-
i Mavigate Forward Ctrl+Shift+- e
Mext Task
i Previous Task | | | i | = | ia
: & Properties Window F4
Property Pages Shift+Fd Fig
i++n e e e O W S S L,

You caninstall TagHel per s methods by entering the following command in

the Package Manager Console window, the following command:

I nstal | - Package M crosoft. AspNet. M/c. TagHel pers -Pre

The following response will appear when you've entered the command:
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Package Manager Console v I X

Package source: nuget.org - i3 | Default project: | src\Chapterd | =

PM> Install-Package Microsoft.AspNet.Mvc.TagHelpers -Pre Y
Installing NuGet package Microsoft.AspNet.Mvc.TagHelpers.6.8.8-rcl-final.
Successfully installed 'Microsoft.AspMNet.Mvc.TagHelpers 6.8.8-rcl-final' to Chapterd

Package Manager Console

Once the TagHel per s packageisinstalled, we will need to call vi ew nport s file,
where we will add the TagHel per s directive so that Tag Hel pers are available to
our Views.

Right-click onthe vi ews folder and select the Add New Item option fromthe
Context menu; you'll see the following screen:

4 Installed Sort by: | Default =2 Search Installed Templates (Ctrl+E) P~

] c# :
ET.WE; S_t:e L;j Class S sids Type: Server-side
L = MVC View Imports Page

I Online &) |Interface Server-side
MVC Controller Class Server-side
Web API Controller Class Server-side
MVC View Page Server-side
MVC View Layout Page Server-side

m MVC View Start Page Server-side

@ MVC View Imports Page Server-side
(o3

I_L| -} DNRESIRSE, fagectp [ [N, Oy B e x
Click here to go online and find templates.

_Viewlmports.cshtml

Add the following content to the Vi ewl nports. cs file. Thefirst couple of lines
tells ASPNET MVC to include the necessary namespaces. The last line tells
ASPNET MVC to include all the TagHel per s availablein

M crosoft.AspNet. Mvc. TagHel pers. Thefirst parameter indicates the name of
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TagHelper. We have used *, which means that we may wart to use all the Tag
Helpers. The second parameter indicates the assembly where the TagHel per s will
be available;

@isi ng Chapter4

@usi ng Chapter4. Model s
@ddTagHel per "*, M crosoft. AspNet. M/c. TagHel pers”

Aswe are creatingthe _Vi ewl nports. cshtm filedirectly under the vi ews folder,
as shownin the following screenshot, the Tag Helpers will be available for all the
Views:

F Views
[ Home
[ Shared

_Viewlmports.cshtml

_ViewStart.cshtml

Had we included the _Vi ewl nports. csht i file under the Home folder, the Tag
Helpers would be available only for the Views under the Horre folder.

Let's add a simple action method called | ndex3 inthe HomeCont r ol | er file, andin
the associated View, we will use Tag Hel pers as shown in the following code:

public | Acti onResult I ndex3()

{
ViewBag. Title = "This is I ndex3";

Person person new Person();
return View(person);

}

Add the corresponding View (I ndex3. csht mi file) for the | ndex3 action method
with the following code:

@model Chapter4. Model s. Person
<form asp-control | er="Home" asp-action="Index3">
<t abl e>
<tr>
<t d><l| abel asp-for="Nanme"></1| abel ></td>
<t d><i nput asp-for="Nane" /></td>
</[tr>
<tr>
<t d><l| abel asp-for="Age" ></1| abel ></td>
<t d><i nput asp-for="Age" /></td>
</[tr>
<tr>

www.EBooksWorld.ir



<td col span="2"><i nput type="submt" value="Submt" /></td>
</[tr>
</t abl e>
</fornp

The following are afew things that you need to note in the preceding code, for the use
of Tag Helpers:

e All the form elements |ook just like standard HTML elements with just a few
changes in the attributes. This makes frontend devel opers work independently,
without learning HTML/Razor code and thus more easily achieving the
separation which concerns.

e Thefirst line of the preceding view indicates the type of model data passed to
the view fromthe Controller.

e The Form element has a coupl e of attributes named asp- cont rol | er and asp-
act i on which represent Controller names and action method names
respectively.

e The Label and input tag hel pers are just like HTML elements, with just an
additional asp-f or attribute. The val ues for these attributes represent the model
properties. You can take advantage of Intelli Sense when entering the val ues for
these attributes.
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Creating custom Tag Helpers

ASPNET Core provides many built-in Tag Hel pers to help you create the necessary
HTML elements for many scenarios. However, this process is not comprehensive and
IS exhaustive. Someti mes, you may want to make some changes in the generated

HTML element, or you may want to create an HTML element with new properties or
anew HTML element altogether. You are not restricted to using only the existing Tag
Helpersinthe ASPNET Core application. You can create your own Tag Helper if the
existing Tag Hel pers do not suit your needs. Let's create a simple Tag Hel per to
create an e-mail link:

<a href="mailto: nugi | @ot net odyssey. coni' >

There are a couple of ways to create Tag Hel pers to implement the | TagHel per
interface or inherit the TagHel per class. The TagHel per classhasaProcess
method that you can override to write your custom Tag Helpers. The TagHel per
class aso has the TagHel per Qut put parameter, which you can use to write and
generate the desired output HTML. S0, it is preferable to create Tag Hel pers by
inheriting fromthe TagHel per class.

Our objectiveisto write a custom e-mail Tag Hel per so that when someone uses that
Tag Helper, whichis<emai | mail To="nugi | @reatestretailstore.cont>
</ emai | >, it should be converted to the following line of code:

<a href="milto:mugi | @reatestretail store.cont>Drop us a mail </ a>

The following are the steps that need to be performed to create the custom Tag
Helper inthe ASPNET Core application.

Create afolder called TagHel per and add a new item named the
Emai | TagHel per. cs file. By convention, all Tag Hel pers class should end with
TagHel per , even though we can override this convention.
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4 5IC
4 7 Chapterd
A Properties

o-B References

A

gl wwwroot
&8 Dependencies
A Controllers
c* HomeController.cs
4 Models
c* Person.cs
4 TagHelpers
c# EmailTagHelper.cs
[» Views
IT nrgiecticon

e

Once you have created the file, you will need to override the Pr ocess method to
generate the desired HTML output:

usi ng Systemn

usi ng System Col | ecti ons. Generi c;

usi ng System Linq;

usi ng System Thr eadi ng. Tasks;

using M crosoft. AspNet. Razor. TagHel pers;

namespace Chapter4. TagHel pers

{
public class Email TagHel per : TagHel per

{
public override void Process(TagHel per Cont ext context,
TagHel per Qut put out put)
{
string email To=
context.All Attributes["mail To"]. Val ue. ToString();

out put. TagNanme = "a";
out put. Attributes["href"] = "mailto:" + email To;
out put. Content. Set Content ("Drop us a mail");

}
}
}

The parameters used in the preceding code are explained as follows:

e Thecont ext parameter will give you all the information that you supply at Tag
Helper. For example, inthe
<emai | mai | To="nugi | @r eat estretail store. cont></enail > Tag Helper,
you can get the mai | To attribute and its associated value fromthe cont ext
parameter. Inthe first line of the preceding Pr ocess method, we will get the
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mai | To attribute value and use that val ue to create an attribute in the generated
HTML (anchor tag).

e Theout put parameter isof type TagHel per Qut put , whichis used to generate
the desired HTML outpui.

e Theout put. Cont ent. Set Cont ent parameter will set the text that is to be
displayed for the anchor tag.

We have created the e-mail Tag Hel per. Now, we have to make it available to our
Views so that we can make use of that Tag Helper inour Views. Edit

Vi ews\ _Vi ewl nports. csht m toinclude the namespace of the TagHel per s and add
the associated TagHel per s. Inthe following _Vi ewl mports. cshtm file, we have
added the content highlighted in bold:

@isi ng Chapter4

@usi ng Chapt er4. Model s

@usi ng Chapt er 4. TagHel pers

@ddTagHel per "*, M crosoft. AspNet. Mvc. TagHel pers”
@ddTagHel per "*, Chapter4”

The"+" symbol inthe following line tells the view engine to include all the
TagHel pers in the Chapt er 4 namespace:

@ddTagHel per "*, Chapter4”

You can only specific TagHel per s, For example, the following line will include only
the Emai | TagHel per Soitisavailable for our Views:

@ddTagHel per "Chapter4. TagHel pers. Emai | TagHel per, Chapter4”

Let's create a simpl e action method in our Home Controller. Inthe view of the
associated action method, we will use the e-mail Tag Helper:

public | Acti onResult About Us()

{
return View();

}

The following is the view of the preceding About Us action method:

<h3>About Us</ h3>

We are one of the biggest electronics retail store serving mllions
of peopl e across the nation. blah.blah. blah <br/>

If you want to hear great offers from us
<emai |l mail To="nugi| @reatestretail store.con'></emil >

When you run the application and access the
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http://1ocal host: 50132/ Hone/ About Us URL, you will see the following output:

2 hitp://localhost: 50132/ 2 localhost

About Us

We are one of the biggest electronics retail store serving millions of people across the nation. blah blah. blah
If you want to hear great offers from us Drop us a mail

BB oo eplorer Console Debugger  Network Ul Responsiveness Profiler Memory Emulation
o @ ~ Find (Ctrl+F)

<!DOCTYPE himl» Styles Computed Layout Events Changes
4 <html>

b <head>..</head>

4 <body> }

alnline style { a

4 <divy
<h3>About Us</h3>
We are one of the biggest electronics retail store serving millions of people scross the nation. blah.blah. blah
<br></br>
If you want to hear great offers from us
<a href="mailto:mugil@greatestretailstore.com” mailto="mugil@greatestretailstore.com™>Drop us a mail</a>

</div>
</body >
</html>

html body div n

Here, we created an anchor tag withthe mai | t o attribute and the email value as
the hr ef attribute value.

| have opened the Developer Tools window (Press F12 to do this and select the
DOM Explorer tab) to see the generated HTML.
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Summary

In this chapter, you learned what a View engine is and how to build a View using the
Razor view engine. We al so discussed different programming constructs that you can
make use of in Razor to produce the desired HTML output. Then, you |earned about
Layout and how to provide a consistent site structure across all of the pages in your
ASPNET MVC application. Later, we discussed how to promote re-usability using
Partial Views with an example. Finally, you learned how to use Tag Helpersto
produce clean HTML.
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Chapter 5. Models

Data is the heart of every application. A user enters data i nto the application, edits
the entered data, and searches the data. \WWe can even say that an application that we
build is just aninterface for the operati ons that we perform on the application data.
So, it is absolutely necessary for any framework to provide a mechanismto handle
data operations easier and more manageable. Modelsin ASPNET MVC are used to
represent the busi ness domain data.

Inthis chapter, you'll be learning about the following topics:

Models and their purpose

Creating asimple model and using it inthe controller and views of the
ASPNET MVC application

Creating amodel specific to a View model

Data flow inan ASPNET MVC application in the context of models and
Vi ewhvbdel s

Purpose of the Entity Framework al ong with its features and benefits
Adding, updating, and del eting data usi ng the Entity Framework

Using the Entity Framework in ASP.NET MVC applications
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M odels

Models are simple POCO (Plain Old C# Objects) classes representing your

busi ness domain data. For an e-commerce business, model classes would be
Product , Order, and I nvent ory. If you are building an application for a university,
model classeswould be st udent , Teacher, and Subj ect . Models represent the
busi ness domain data in your application and they are not aware of the underlying
database that is being used in your application. Infact, you don't even need a
database to work with models.

They can represent the data stored inan XML file or CSV file or any other datain
your application. Having said that, these model s could be used to interact with your
database (in most cases) but they don't have any dependency to the database.

The foll owing steps describe how to create an ASPNET Core application that uses
Models:

1. Make sureto create an ASPNET 5 application with an empty templ ate. Install
the ASPNET Core NuGet package and configure this, as discussed inan earlier
chapter.

2. Createacontrol | ers folder and create aHoneCont rol | er withasingle
| ndex action method.

3. Create the following folder/files for the vi ews model:

o Vi ews: Thisfolder isinside your project.

o Views\ ViewStart.cshtnl: Thisidentifiesthe name of the Layout file.

o Vi ews\ Shar ed folder: Thisfolder holds all the shared View components
for your application.

o Shared\ _Layout.cshtm : Thisfileidentifies what your web application
structure should look like.

o Vi ews\ Hone folder: This folder contains all of the Views of your
HomeControl |l er.

o Vi ews\ Hone\ | ndex. csht m : Thisisthe view corresponding to the | ndex
action method of HoneCont rol | er .

Now, we have created an ASPNET Core application with Controllers and Views.

Let us create aModel s folder inour application; this folder will containall of your
model files. Inareal world application, this folder and the respective model files
would reside in separate projects. For the sake of simplicity, we are keeping the
Model s folder and its files in the same project.
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fa] Solution 'Chapters' (1 project)

P Solution ltems
IT globaljson
4 srC
4 =] Chapter5

P Properties
> =B References
bR wwwroot
- Dependencies
P Controllers
P HomeController.cs

4 Views
4 Home
Index.cshtml
4 Shared

_Layout.cshtml
MiewStart.cshtml

b IT projectjson
[ Project_Readme.htrml

b o Startup.cs

Solution Explorer

Let us create a simple model class Pr oduct model, inthe Model s folder:

public class Product {
public int Productld { get; set; }
public string Nanme { get; set; }
public decimal Price { get; set; }

}

ThisProduct model classis no different from any other C# class and contains a few
properties about the product.

Update the | ndex action method in HomeCont rol | er to use the Product model, as
shown in the following code snippet. We are building the model data and passing the
model datato the View so that it can be shown to the users. However, itis NOT
recommended to build the Model data in the controller's action methods as it viol ates
the separation of concerns. For the sake of simplicity only, we are building the Model
data in an action method.

public | ActionResult Index() {
/* Build the products nmodel. It is NOT RECOMMENDED to build
nodels in Controller action nethods I|ike this. In real world
appi cati on, these nodels and the respective Data Access
Layer (DAL) would be in separate projects. We are creating it here
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to make things sinpler to explain */
Li st <Product > Products = new Li st <Product> {
new Product {
Nanme = "Mobil e Phone",

Price = 300
1
new Product {
Name = "Laptop",
Price = 1000
b
new Product {
Name = "Tablet",
Price = 600
}
H
return View(Products);
}

Update the corresponding | ndex View method to use the Model data loop through
each product and show it as an unordered list item. The @rodel inthefirstline
represents the Model metadata; the type of data being passed to the View. The Model
inthe f or éeach loop represents the actual dataitself, alist of products inour case:

@mdel List<Chapter5. Model s. Product >

<ul >
@ oreach (var Product in Mdel) {
<l i>@roduct. Nanme</Ii >

}

</ ul >

When you run the application, you'll get the following outpuit:

[M localhost:50661

&« C | [ localhost:50661 i

* MNobile Phone
e Laptop
s Tablet

We have successfully created a Model and have used it in our Controller and View.
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Let us create a comparatively complex Model class, or der (Order. cs inthe Model s
folder), which contains a list of products and their total amount:

public class Oder {
public int Oderld { get; set; }
public List<Product> Products { get; set; }
public deciml Total { get; set; }

}

fa] Solution 'Chapters' (1 project)
4 Solution lterns
IT globaljson
4 ErC
4 =] Chapter5
b Properties
[+ =8 References
b Eh wwwroot
.~ Dependencies
4 Controllers
c# HomeController.cs
c# Order.cs
c# Product.cs

F Yiews

4 Horme
Index.cshtml
F Shared
_Layout.cshtml
_ViewStart.cshtrmnl
B IT projectjson
I3 Project_Readme.htrml

Now, we have to update the | ndex action method to use the or der model. Once we
build the list of products, we are assigning the products list to the or der property and
cal culating the total cost of the order. These cal cul ations would usually be done as
part of the business layer. Again, for the sake of simplicity, we are building the data
Model and cal culations here in the action; this should never bethe caseinareal

world application.
The code highlighted in bold is the changes that we have made in the action method:

public | ActionResult Index() {
/[* Build the products nodel. It is NOT RECOMMVENDED to build

nodels in Controller action methods Ilike this. In real world

appi cati on, these nodels and the respective Data Access

Layer (DAL) would be in separate projects. We are creating it here
to make things sinpler to explain */
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Li st <Product > Products = new Li st<Product> {
new Product {
Name = "Mobil e Phone",

Price = 300

}.

new Product {
Name = "Laptop",
Price = 1000

},

new Product {
Nane = "Tabl et",
Price = 600

}

H

Order order = new Order();
order. Products = Products;
order. Total = Products. Sumproduct => product.Price);

return View(order);

}

The View is updated to accommodate the Model changes. Model metadata (@mwdel )
IS changed to indi cate that the Order information is passed to the View instead of the
list of products.

Then, we are showing the list of products in table format. Please note that all of the
Model data (or der object and its properties, inthis case) can be accessed through
the Model. For example, the Pr oduct s class can be accessed through

Model . Product s and the value of the Tot al can be obtained through Model . Tot al :

@model Chapter5. Model s. Order
<t abl e border="1">

<tr>
<t h>Pr oduct Name</t h>
<t h>Price</th>

</[tr>

@ oreach (var Product in Model.Products){
<tr>
<t d>@°r oduct . Nane</t d>
<t d>@°r oduct . Price</td>
</[tr>

}

<tr>

<t d><b>Tot al </ b></td>

<t d><b>@del . Tot al </ b></t d>
</[tr>
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</t abl e>

When you run the application, you'll see the following output:

[ localhost:50661

& = C [} localhost:50661

|Pn}du1:t Name||l"rice|
[Mobile Phone |[300 |

[Laptop 11000 |
|Tablet 600 |
Total 11900 |
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M odels specific to a View component

There are scenarios where you might warnt to update only afew propertiesinalarge
Model or you might want to create a new Model based on afew models. In such
scenarios, it is better to create a new Model specific to the View.

For example, let us assume that we are building a screen where you update the price
of the product. This simple screen may contain only three propertiesd product ID,
product name, and price of the product. But the product's Model may contain more
than 30 properties to hold all details of the product such as manufacturer, color, size,
and other properties. Instead of sending the complete Model with all the properties,
we can create a new Model specific to this view with only afew propertiesd 1D,
Name, and Price.
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Note on ViewM odels

The ViewModel s are entities where when you update the Model, your View would
get updated automatically and vice versa. In many online articles and even in some
books, they are referring to ViewModel s when they are actually trying to mean
Model s specific to the View.

InViewModels, bindingistwo waysd when you update either the Model or the
View, the other one would get updated automatically. Let us consider asimple
exampl e; you have aformwith various fiel ds on the | eft-hand side and print preview
ontheright side. Inthis case, whatever youtypeinreal timeinthe formwill be
reflected immediately on the right side. In such cases, you can use pure View models
when you type, your ViewModel would be updated and that vi ewvbdel would be
consumed in the right-hand side print preview. These pure ViewModels are being
used in advanced JavaScript frameworks such as Knockout or AngularJS.

In Models specific to the View, we are binding in only one way from the Model to
the View. Here, we are sending a Model specific to the View instead of the generic
Model (which represents a business domain class).

However, in this book, we will be referring to Model s specific to View as
Vi embdel for brevity. Unless otherwise specified, you should read all ViewModels
as Model s specific to View. So, | am making the same mi stake made by other authors
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Data flow with respect to a M odel

The foll owing block diagram shows the data flow inan ASPNET MVC application:

Models specific to

Data Sour ce represents your application data. The application data could reside
anywhered fromfull-fledged RDBMS such as SQL servers to simple Excel
spreadsheets, or anything in between.

M odels represent the business domain data for your application and are independent
of the data source being used. The same model could be used with different data

SOurces.

We can use the Model as-isin our views to get data or to present it. But in some
views, you might not need all the properties of the model. So, instead of sending the
entire Model to the View, we create model s specific to the View and use themin our
View. This makes things simpler.

The following is the high-level sequence of events that happens when you store or
retrieve arecord in ASPNET Core using the Model :

1. Users enter the datain aform (created using Views) in the application. The
fields in the form do not need to represent the compl ete model as we need only a
few propertiesinthe Model.

2. The entered data is passed to the controller where Model binding happens.
Model binding is the process where the data entered in the View gets mapped to
the Model or ViewModel.

3. If thedataisreceived inthe ViewModel, then we would be converting the
ViewModel to the Model.
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4. Finaly, the Model datais stored in the data source.

Till now, we have been handling only in-memory data in our application. In almost
al real world applications, some form of the database will be used for data storage,
access, and retrieval. Inthe next section, we will discuss the Entity Framework
(ORM framework), which makes data access simpler froma.NET application.
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M odel binding

Model binding is the process of mapping the Model data coming fromthe View to the
ViewModel parameter of the action method in the Controller.

Let us consider a simple formwith a couple of formfieldsd Nanme and Enwi | 1 D. On
the submi ssion of the form, these val ues would be mapped to the vi ewMbdel 0object
of the action method of the Controller. Model binding takes care of this mapping. The
Model binder looks for a match in the formfields, query strings, and request
parameters.

In the preceding exampl e, any class with these properties would be picked up by
Model Binder without any issues.

As the following Per son class contains the Nane and Emai | | D properties, the model
binder would not complain about using this model for mapping the entered valuesin
the form:

public class Person {
public string Nane { get; set; }
public string Email I D { get; set; }
}

The foll owing code snippet shows how to use the Per son class in the action method:

public ActionResult Add(Person p) {
return View();

}
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The Entity Framewor k

The Entity Framework is the Object Relational Mapping (ORM) framework that
enabl es devel opers to work on domai n-specific objects directly for data access
instead of working on database queries. This reduces alot of the code complexity in
the data access | ayer in the application.

Before discussing the Entity Framework and its features, | et us pause for a moment
and think about the steps that we follow when we try to save some information to the
database when using ADO.NET:

1. Construct the business domain object.

2. Create a connection to your database.

3. Open the connection.

4. Create a command object along with the command type.

5. Add the properties of your busi ness domain object to the parameters of the
command object.

6. Execute the command that saves the data into the database.

We have to follow the previously mentioned six steps for common operations such as
saving a piece of data into the database.

If you are using an ORM framework such as the Entity Framework, you just need
three steps:

1. Construct the business domain object.

2. Create the DbCont ext class for your business domain object. The instance of
the DbCont ext class represents the session with the database.

3. Saveit to the database using the instance of the DBCont ext class.

You might wonder how that is possible.

As a matter of fact, inthe background, the Entity Framework creates a connection to
the database and executes the query to save the busi ness domain object to the
database. To make it simple, the Entity Framework writes all the data access code for
you so that you can concentrate on achi eving the busi ness functional ity of the
application rather than writing the database layer code.
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The Entity Framewor Kk isindependent of
ASP.NET MVC

As discussed earlier, the Entity Framework is an ORM framework for accessing data
and is independent of ASPNET MVC. The Entity Framework could be used in
Windows Communication Foundation (WCF) services, Web API services, and
even in consol e applications. You could use the Entity Framework in any type of
application and make use of it to access data using objects. The concepts and the
functionalities of the Entity Framework remain the same, irrespective of the type of
application that you use it with.

Now, we are going to use the Entity Framework with the console application. This
allows us to concentrate on the task at hand and demonstrate the functionalities of the
Entity Framework instead of working on the boilerplate code of the ASPNET Core
application. Inalater part of this chapter, we will integrate the Entity Framework
with the ASPNET Core application.

The latest version of the Entity Framework for the SQL server is 7.0.0 and it is still
in beta at the time of writing this book. EF7 (Entity Framework 7) brings significant
changes when compared to its previous version (Entity Framework 6). However,
EF7 isthe recommended version when building ASPNET 5 applications and hence
we will be using this versioninthis book.

Note
We need a database to explain many of the features of the Entity Framework. Please
install SQL Server 2014 Express on your PC before continuing further. Step by step

Instructions for installing SQL Server 2014 Express and SQL Server Management
Studio isgivenin Appendix A
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Creating console applications with the Entity
Framewor k

Follow these steps to create a simpl e consol e application:

1. Select File | New Project and select Console Application.
2. Name the project and click on OK.

¥ Recent NET Framework 46.1 = Sort by: Default -

4 |nstalled ci - T
| | Windows Forms Application  Visual C# Type: Visual G2

4 Templates A project for creating a command-line
CH T
4 Visual C&# r WPF Application Visual C2 application

b Windows

Web Console Application Visual C#
Android

C#
Cloud 5_] ASP.NET Web Application  Visual C#
Extensibility

: i
05 P shared Project Visual C#
Silverlight

CH
Fet Eﬁ.’i! Class Library (Portable for 10S... Visual C#
WCF k

b Visual Basic

Mioek€iow: E’!E Class Library (Package) Visual C#
Visual F# s )

S )

b Online Click here to go online and find templates.

MName: ConsoleEF7

Location: ChUsers\Mugil\Dropbox\Packt\Code\Chapters\, =

Selution name: ConsoleEF7 Create directory for solution
[] Add to source control
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|nstalling the Entity Framewor k 7 NuGet

package

There are two waysto install any NuGet package inyour application:

e Usingthe NuGet Package Manager
¢ Using Package Manager Console

Using the NuGet Package M anager

People who prefer graphical interfaces can use this option:

1. Right-click on the console project and select Manage NuGet Packages from
the context menu:

‘ﬁa Main(string[] args]

3 "|f' i

Solution Explorer

@l o-secamlo s -

Search Selution Explorer (Ctrl+;)

fa] Solution 'ConsoleEFT' (1 project)

Y Build perties

Rebuild :rencejs

Clean .config

Jram.cs

View

Analyze
#H* Publish...
= Publish as Azure Weblob...

Scope to This
Mew Solution Explorer View

Fuekd M Teamn Explorer Class View
& Manage MuGet Packages...

r |
'EJ' Set as StartUp Project ; :
jject Properties
Debug
Source Control
= ¢ Cut aE ConsoleEF7.csproj
Paste Ctrl+V ; ChUsers\Mugil\DropboxP4
=~ | 2 X Remove Del

Rename

Unload Project
c Open Folder in File Explorer
F  Properties Alt+Enter
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2. Searchfor Entit yFramewor k. M crosoft Sql Server inthe NuGet package and
make sure the Include prerelease checkbox is checked. Click on Install once
you select EntityFramework.Microsoft SglServer and select L atest pre-
release 7.0.0-rcl-final (at the time of writing this book). You can select any
| atest version of Entity Framework 7:

MNuGet: ConsoleEF7 = X

NuGet Package Manager: ConsoleEF7

Browse Installed Updates Package source: nuget.org -
EntityFramewaork.Core % =[] Include prerelease

-~
wer  EntityFramework.Core by Microsoft, 220K v7.0.0-rc1-final Q ad nti‘tyFramewo rk.-Core
Entity Framework is Microsoft's recommended

Prereleaze data access technology for new applications.

- - ¥ Version: Latest prerelease 7.0.0-rc1-final =
e DNTProfiler.EntityFramework.Core by v1.8.1129

DNTProfiler.EntityFramework.Core is an entity

framework 6.1+ profiler, @ 5
Options
ffag EntityFramework.Core.FunctionalTest = v7.0.0-rc1-final
Reusable EntityFramewerk.Core functional tests Description
Prerslee for provideg wiikers, Entity Framework is Microsoft's recommended data access
> technology for new applications,
Each package is licensed to you by its owner. MuGet is not responsible for, nor Viision: 7.0.0-rc1-final
does it grant any licenses to, third-party packages.
Author{s): Microsoft
Do not show thi i
[ Dernot o theagin License: http:/fwww.microsoft.com/web/webpi/eula/ -

3. Onceyouclick onInstall, the NuGet package manager will ask youto review
the changes. Click on OK:
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Review Changes

Visual Studic is about to make changes to this solution. Click OK to proceed with the
changes listed below.

ConsoleEF7

Installing:
lx-Async.1.2.5
Microsoft.Extensions.Dependencylnjection.Abstractions.1.0.0-rc1-final
Microsoft.Extensions.Dependencylnjection.1.0.0-rc1-final
Microsoft.Extensions.Logging. Abstractions.1.0.0-rc1-final
Microsoft.Extensions.Logging.1.0.0-rc1-final
Microsoft.Extensions.Primitives.1.0.0-rc1-final
Microsoft.Extensions.Caching. Abstractions.1.0.0-rc1-final
Microsoft.EBxtensions.Configuration.Abstractions.1.0.0-rc1-final
Microsoft.Extensions.Configuration.1.0.0-rc1-final
Microsoft.Extensions.Configuration.Binder.1.0.0-rc1-final
Microsoft.Extensions.OptionsModel.1.0.0-rc1-final
Microsoft.Extensions.Caching Memory.1.0.0-rc1-final
Remotion.Lling.2.0.1
Systern.Collections.Immutable.1.1.36
EntityFramework.Core. 7.0.0-rc1-final
Systemn.Diagnostics. Tracing 4.0.0
Systemn.Runtime.4.0.0
Systemn. Threading.4.0.0
Swetermn Diannnstics MhannnsticSource 4 O 0-heta-2351/

[ ] Do not show this again

4. Clickonl Accept inthe License Acceptance window:
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lictose Accontanse | x|

License Acceptance

The following package(s) require that you accept their license terms before
installing.

Ix-Async Author(s): Microsoft -
View License

Microsoft.Extensions. Dependencylnjection.Abstractions Author(s):
Microsoft

View License

Microsoft.Extensions.Dependencylnjection  Author(s): Microsoft
View License

Microsoft.Extensions.Logging.Abstractions Author(s): Microsoft
View License

Microsoft.Extensions.Logging Author(s): Microsoft

View License

Microsoft.EBxtensions.Primitives Author(s): Microsoft
View Licenze

Mirrnenft Fyteancinne Carhinn Ahctractinne  Lothnefc BAicrnonft e

By clicking "l Accept," you agree to the license terms for the package(s] listed
above. If you do not agree to the license terms, click "l Decline.”

| Accept | Decline

5. Onceyouclickon| Accept, it will install the Entity Framework with all its

dependencies. Inthe Output window, you will get the Finished message once
the installation is compl ete:

| Qutput v I x|
Show output frem: | Package Manager = | | | =lEa
Successfully installed 'EntityFramework.Relational 7.8.8-rcl-final' to ConsoleEF7 -

========== Finished ==========

Adding package 'EntityFramework.MicrosoftSglServer.7.8.8-rcl-final' to folder 'C:\Users\Mugil\Dropbox\Packt\Code\Chaptersh
Added package 'EntityFramework.MicrosoftSglServer.7.8.8-rcl-final' to folder 'C:\Users\Mugil\Dropbox\Packt‘Code\Chapters5\C
Added package 'EntityFramework.MicrosoftSglServer.7.@.8-rcl-final' to 'packages.config’

Successfully installed 'EntityFramework.MicrosoftSqlServer 7.8.8-rcl-final' to ConsoleEF7

-

k

Package Manager Console Error List [JOli{0

Using the Package M anager Console

To install the NuGet package using the Package Manager Console, follow these steps:

1. Openthe Package Manager Console window by sel ecting the menu option
View | Other Windows | Package Manager Console.
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File Edit | View | Project  Build Debug Team Tools Test Analyze Window
L0~ ¢ Code F7 ~ b Stat | j =2 M
l"-f,'n Prograr Hpen T _
5 [ Cons Open With... E Command Window Crle A+ A
-rv: fal Solution Explorer Ctrl+AR+L W Data Sources =hiteaR=D
If:I:: ¥s Team Explorer Ctrl+, Ctrl+M Web Browser Ctrl+Alt+R
= = Server Explorer Ctrl+Alt+5 & Load Test Runs
fr:._:- [ s0OL Server Object Explorer Ctrl+, Ctrl+5S Source Control Explorer
: B Bookmark Window Ctrl+ K, Cerl+W ¥ Data Tools Operations
& Call Hierarchy Ctrl+Alt+ K @  Web Publish Activity
‘q Class View Chrl+=Shift+C 2 TaskRunner Explorer Ctrl+Alt+Bkspce
Code Definition Window Ctrl+\, D Package Manager Console
%1 Object Browser Ctrl+Alt+] @  Application Insights Search
[& ErrorList Ctrl+, E &8 Browser Link Dashboard
[ Output Chrl+ Alt+ O = Document Outline Ctrl+Alte T
@ Start Page ¥D  History
B TaskList Crle), T © Pending Changes
&= Toolbox Chrl+ A+ X & Property Manager
Y Notifications Ctrl+W, M ®  Resource View Ctrl+5Shift+E
Find Recults » C# Interactive
Other Windows » | &1 Code Metrics Results
100 % Toolbars b
g Full Screen Shift+Alt+Enter
| Sl All Windows Shift+ AR+ M ﬁu
52:1: &) Mavigate Baclkward Ctrl+- i | | | § | e
Addin MNavigate Forward Ctrl+Shift+-
it Next Task
i Previous Task

2. Typelnstall - Package EntityFramework. M crosoft Sql Server - Prein
the Package Manager Console window as shown in the foll owing screenshot:

URL to determine any dependencies. -
Package Manager Console Host Version 3.3.8.167
Type 'get-help NuGet' to see all available NuGet commands.

PM> Install-Package EntityFramework.MicrosoftSglServer —Pre| o
100% ~
Package Manager Console

3. Oncetheinstallationis complete, a message, Successfully installed
'EntityFramework.MicrosoftSglServer 7.0.0-rc1-final', will be shown:
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Cutput

Show output from: | Package Manager 2] | | | = | a

Successfully installed 'EntityFramework.Relational 7.8.8-rcl-final' to ConsoleEF7 -
Adding package 'EntityFramework.MicrosoftSglServer.7.8.8-rcl-final' to folder 'C:%\Users‘\MugiliDropbox\Packt\Code\Chapters
\ConsoleEF7\packages'
Added package 'EntityFramework.MicrosoftSglServer.7.8.8-rcl-final' to folder 'C:\Users\Mugil\Dropbox\Packt\Code\ChapterS
‘ConsoleEF7\packages'
Added package 'EntityFramework.MicrosoftSqlServer.7.8.8-rcl-final' to 'packages.config’
w

Successfully installed 'EntityFramework.MicrosoftSqlServer 7.8.8-rcl-final' to ConsoleEF7

Package Manager Console Error List J8[iidlie
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| nstalling Entity Framewor k commands

We need to install the Entity Framework commands package in order to perform
migration activities. Migration includes the creation of a database and its associated
tables. Any changes in the schema will also be taken care of by migration:

Package Manager Console X
Package source: nuget.org ~| &} | Default project: ConsoleEFT | =
Executing script file 'C:\Users\Mugil\Dropbox\Packt\Code\ChapterS\ConsoleEF7\packages\EntityFramework.Commands.7.8.8-rcl- -

final\tools\install.psl"'
Type 'get-help EntityFramework' to see all available Entity Framework commands.
Successfully installed 'EntityFramework.Commands 7.8.8-rcl-final' to ConsoleEF7

pr | -
100% -

Package Manager Console NE{GTaNE SR8l 51

As discussed earlier, we need to follow three steps in order to interact with the
database when we are using the Entity Framework:

1. Create the Model classes.

2. Create the DbCont ext class for your business domain object. The instance of
the DbCont ext class represents the session with the database.

3. Construct the busi ness domain object and save it to the database using the
i nstance of the DBCont ext class.

Let us discuss each of the preceding steps in details and try to save an object to the
database.

Creating M odel classes

The Model classes are simple POCO objects, which can be used with the Entity
Framework.

Let us create a POCO class for our business domain object, the Enpl oyee classin
our case. | have created a new file named Enpl oyee. cs inour console application
with the following content. This Enpl oyee class contains afew properties of an
empl oyee and has no special properties or fields to make it work with the Entity
Framework.

Let's take alook at the following code snippet:

public class Enpl oyee {
public int Enployeeld { get; set; }
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