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Preface
If your w ebsite is dynam ic and you have to use som e server-side scripting, you can
use A SP.N ET, and the fact that you are using A ngularJS w on't m ake your server-side
code m ore M VC. If you w ant to be able to structure your server-side application as
M VC, you'll rather pick A SP.N ET M VC. The learning path aim s to help you learn the
fundam entals of A SP.N ET Core M VC and apply that know ledge to building
applications using A SP.N ET C ore. This book also aim s to serve as a solid guide for
beginners w ho w ant to learn A SP.N ET M V C.

The learning path is to dem onstrate that it is still possible to develop great w eb
applications from  scratch, providing that w e use the proper tools and have the
patience to understand how  w e can blend them  together to achieve w hat w e w ant.
Luckily enough, the insane am ount of additional w ork required now adays can be
m itigated by a lot of pow erful fram ew orks that m ake their w ay through the
developm ent scene: w eôre talking of serverside runtim e environm ents like A SP.N ET
and N ode.js and also of m any client-side fram ew orks such as Bootstrap, jQ uery,
React, A ngularJS and A ngular 2. W e chose to focus on tw o of them  ï A SP.N ET Core
to cover the server-side aspects, A ngular 2 to deal w ith the client-side not only for
their stunning set of features and elegant design, but also because they happen to have
som ething revolutionary in com m on: they are both a com plete rew rite of their
m assively-popular previous installm ents, w ho played a leading role in their
respective field.

It w ill m ake you realize the im portance for w eb applications. W e w ill introduce
perform ance im provem ents along w ith the trade-offs that they entail. W e w ill strike a
balance betw een prem ature optim ization and inefficient code by taking a scientific
and evidence-based approach, focusing on the big problem s and avoiding changes
that have little im pact. This book addresses w eb application perform ance-
im provem ent techniques from  both a general standpoint (H TTP, H TTPS, H TTP/2,
TCP/IP, database access, com pression, I/O , asset optim ization, caching, m essage
queuing, and other concerns) and from  a C#, A SP.N ET Core, and .N ET Core
perspective. This includes delving into the details of the latest fram ew orks and
dem onstrating softw are design patterns that im prove perform ance. W e w ill highlight
com m on perform ance pitfalls, w hich can often occur unnoticed on developer
w orkstations, along w ith strategies to detect and resolve these issues early. By
understanding and addressing challenges upfront, you can avoid nasty surprises w hen
it com es to deploym ent tim e.
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W hat this learning path covers
M odule 1, Learning ASP.NET C ore M VC Program m ing, introduces you to
fundam entals of A SP.N ET and how  it fits in the A SP.N et ecosystem . Further, it helps
you to set up the developm ent environm ent. You w ill learn w hat an action m ethod and
a Controller does from  the perspective of an overall A SP.N ET M V C  application. It
explains various basic program m ing constructs(conditionals, loops and so on) w ith
the exam ples using R azor view  engine. You w ill also learn role of m odels and how
to use javaScript and JQ uery libraries for validation. Further, you w ill learn routing
m odule and deploym ent of A SP.N ET Core application. You w ill use H TTP-based
services and learn how  to im plem ent them  using the W eb A PI. It explains the
approaches to analyzing of perform ance and m easures for im provem ent in various
layers of your application and the security aspects of your application .

M odule 2, ASP.N ET C ore and Angular 2, introduces the A SP.N ET C ore and A ngular
2 fram ew orks. The reader w ill learn how  to handle the H TTP request-response cycle
and also how  to configure the im proved routing logic built upon the .N ET C ore
pipeline. W e w ill also explain how  the client-side routing w orks in a SPA  and w hat
w e need do to im plem ent a viable routing pattern for our project using the
PathLocationStrategy. You w ill learn to build proper, D BM S-based D ata M odel
using Entity Fram ew ork C ore and update the application code to m ake full usage of
the EF Core entities defined in the data m odel. You w ill learn applying styles and the
m ost relevant auth-related concepts for building a w eb application. It further expands
the authentication and authorization topics introducing O penIddict. It discusses
account-related features such as user registration and edit account m echanism .
Further, it describes the m ost com m on tasks to publish a potentially shippable w eb
application onto a production server.

M odule 3, ASP.N ET C ore 1.0 H igh Perform ance, show s you w hy you need to care
about the perform ance of your softw are. W e w ill highlight a few  w ays of m anually
m onitoring perform ance and som e helpful tools that you can use to m easure statistics.
It looks at som e of the m ost frequent perform ance m istake and show  you how  to fix
sim ple issues across a range of different application areas. It digs into the netw orking
layer that underpins all w eb applications. You w ill learn how  to batch your requests
and optim izing database usage w ith aggregates or sam pling, aim ing to reduce the data
and tim e required. You w ill learn caching and m essage queuing along w ith discussing
the negatives of perform ance- enhancing tools. It w ill explain how  to m easure
perform ance from  an autom ation and C ontinuous Integration (C I) perspective. Lastly,
it briefly sum s up the lessons of the m odule and then has a look at som e advanced
topics that you m ay like to read m ore about.
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W hat you need for this learning path
To start program m ing the A SP.N ET M VC applications, you w ill need Visual Studio
Com m unity 2015 ID E. This is a fully featured ID E available for building desktops
and w eb applications. You w ill also need various packages and fram ew orks, such as
N uG et, Bootstrap, and project.json, the installation and configuration of w hich w ill
be explained in the course.

You should acquire :

1. W indow s 7 SP1 or new er, up to and including W indow s 10.
2. Visual Studio 2015 w ith Update 3 (or new er): any version w ill w ork, including

the freely available Com m unity Edition.
3. M icrosoft SQ L Server 2014 (o new er) for Chapter 10, Finalization and

D eploym ent only: any version w ill w ork, including the freely available Express
Edition.

4. W indow s Server 2008 R2 (or new er) for C hapter 10, Finalization and
D eploym ent only.

5. A ll A SP.N ET, A ngular 2, JavaScript and CSS packages used throughout the
book are open-source and freely available for dow nload using Visual Studio
package m anagers such as N uG et, M yG et, N PM  and Bow er.

You w ill also need a developm ent environm ent to follow  the code exam ples in this
m odule, either Visual Studio C om m unity 2015 or Visual Studio Code if you're not on
W indow s. You can also use your text editor of choice and the .N ET com m and line
tool. If you use Visual Studio, then you should also install the .N ET Core SD K  and
tooling and the latest N uG et extension. For som e of the chapters, you w ill also need
SQ L Server 2014 Express. You can use 2016 too, particularly if you are on Linux.
H ow ever, you can also use A zure and run against a cloud database.

There are other tools that w e w ill cover, but w e w ill introduce these as they are used.
The detailed softw are/hardw are list is uploaded along w ith the code files.
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W ho this learning path is for
This book is for developers w ho w ant to learn to build w eb applications using
A SP.N ET Core, developers w ho w ant to m ake a career building w eb applications
using M icrosoft technology, and developers w ho are w orking on other w eb
fram ew orks and w ant to learn A SP.N ET Core.
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R eader feedback
Feedback from  our readers is alw ays w elcom e. Let us know  w hat you think about
this courseð w hat you liked or disliked. Reader feedback is im portant for us as it
helps us develop titles that you w ill really get the m ost out of.

To send us general feedback, sim ply e-m ail <feedback@packtpub.com>, and
m ention the course's title in the subject of your m essage.

If there is a topic that you have expertise in and you are interested in either w riting or
contributing to a book, see our author guide at w w w .packtpub.com /authors.
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C ustom er support
N ow  that you are the proud ow ner of a Packt course, w e have a num ber of things to
help you to get the m ost from  your purchase.
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D ow nloading the exam ple code
You can dow nload the exam ple code files for this course from  your account at
http://w w w .packtpub.com . If you purchased this course elsew here, you can visit
http://w w w .packtpub.com /support and register to have the files e-m ailed directly to
you.

You can dow nload the code files by follow ing these steps:

1. Log in or register to our w ebsite using your e-m ail address and passw ord.
2. H over the m ouse pointer on the SUPPO RT tab at the top.
3. Click on Code D ow nloads &  Errata.
4. Enter the nam e of the course in the Search box.
5. Select the course for w hich you're looking to dow nload the code files.
6. Choose from  the drop-dow n m enu w here you purchased this course from .
7. Click on Code D ow nload.

You can also dow nload the code files by clicking on the Code Files button on the
course's w ebpage at the Packt Publishing w ebsite. This page can be accessed by
entering the course's nam e in the Search box. Please note that you need to be logged
in to your Packt account.

O nce the file is dow nloaded, please m ake sure that you unzip or extract the folder
using the latest version of:

W inRA R / 7-Zip for W indow s
Zipeg / iZip / UnR arX  for M ac
7-Zip / PeaZip for Linux

The code bundle for the course is also hosted on G itH ub at
https://github.com /PacktPublishing/A SP-N ET-Core-Cloud-ready-Enterprise-W eb-
A pplication-D evelopm ent. W e also have other code bundles from  our rich catalog of
books, videos, and courses available at https://github.com /PacktPublishing/. Check
them  out!
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E rrata
A lthough w e have taken every care to ensure the accuracy of our content, m istakes do
happen. If you find a m istake in one of our coursesð m aybe a m istake in the text or
the codeð w e w ould be grateful if you could report this to us. By doing so, you can
save other readers from  frustration and help us im prove subsequent versions of this
course. If you find any errata, please report them  by visiting
http://w w w .packtpub.com /subm it-errata, selecting your course, clicking on the Errata
Subm ission Form  link, and entering the details of your errata. O nce your errata are
verified, your subm ission w ill be accepted and the errata w ill be uploaded to our
w ebsite or added to any list of existing errata under the Errata section of that title.

To view  the previously subm itted errata, go to
https://w w w .packtpub.com /books/content/support and enter the nam e of the course in
the search field. The required inform ation w ill appear under the Errata section.
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Piracy
Piracy of copyrighted m aterial on the Internet is an ongoing problem  across all
m edia. A t Packt, w e take the protection of our copyright and licenses very seriously.
If you com e across any illegal copies of our w orks in any form  on the Internet, please
provide us w ith the location address or w ebsite nam e im m ediately so that w e can
pursue a rem edy.

Please contact us at <copyright@packtpub.com> w ith a link to the suspected
pirated m aterial.

W e appreciate your help in protecting our authors and our ability to bring you
valuable content.
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Q uestions
If you have a problem  w ith any aspect of this course, you can contact us at
<questions@packtpub.com>, and w e w ill do our best to address the problem .
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Part 1. M odule 1
Learning ASP.N E T C ore M V C Program m ing

Learn the fundam entals of ASP.NET M VC and build realworld web
applications using ASP.NET Core M VC
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C hapter 1. Introduction to A SP.N E T
C ore
A SP.N ET Core, the latest version of A SP.N ET M VC  from  M icrosoft, is the server-
side w eb application developm ent fram ew ork w hich helps you to build w eb
applications effectively. This runs on top of the A SP.N ET 5 platform , w hich enables
your application to be run on a w ide variety of platform s, including Linux and M ac
O S X . This opens up heaps of opportunities and it is exciting to be a .N ET developer
in these tim es.

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

Fundam ental concepts about w eb applicationsð H TTP, client-side, and server-
side
Three program m ing m odels of A SP.N ETð A SP.N ET W eb Form s, A SP.N ET
W eb Pages, and A SP.N ET M VC
Philosophy of A SP.N ET M VC
Features of A SP.N ET Core and A SP.N ET 5

Before discussing the A SP.N ET Core and its features, let us understand the
fundam entals of w eb applications developm ent. I strongly believe the principle that if
you w ant to be an expert at som ething, you need to be very good at the
fundam entals. It w ill be helpful in debugging the issues and fixing them .

H aving said that w e are going to discuss the follow ing key fundam entals:

H ow  w eb applications w ork, and a bit about H TTP
Client-side and server-side
H TTP m ethods

Just three key concepts. N o big deal!
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H ow  w eb applications w ork
A ll w eb applications, irrespective of w hether they are built using A SP.N ET M VC,
R uby on R ails, or any other new  shiny technology, w ork on the H TTP protocol. Som e
applications use H TTPS (a secure version of H TTP), w here data is encrypted before
passing through the w ire. B ut H TTPS still uses H TTP.

www.EBooksWorld.ir



So w hat is an H T T P protocol?
H T T P stands for H yper Text Transfer Protocol and is an application protocol
w hich is designed for distributed hyperm edia system s. "H yper Text" in H yper Text
Transfer Protocol refers to the structured text that uses hyperlinks for traversing
betw een the docum ents. Standards for H TTP w ere developed by the Internet
Engineering Task Force (IET F) and the W orld W ide W eb C onsortium (W 3C ). The
current version of H TTP is H TTP/2 and w as standardized in 2015. It is supported by
the m ajority of w eb brow sers, such as Internet Explorer, Chrom e, and Firefox.

The H TTP protocol (a protocol is nothing but a set of rules w hich govern the
com m unication) is a stateless protocol that follow s the request-response pattern.

R equest-response pattern

Before talking about the request-response pattern, let us discuss a couple of term s:
Client and server. A  server is a com puting resource that receives the requests from
the clients and serves them . A  server, typically, is a high-pow ered m achine w ith huge
m em ory to process m any requests. A  client is a com puting resource that sends a
request and receives the response. A client, typically, could be a w eb server or any
application that sends the requests.

Com ing back to the request-response pattern, w hen you request a resource from  a
server, the server responds to you w ith the requested resource. A  resource could be
anythingð a w eb page, text file, an im age , or another data form at.

You fire a request. The server responds w ith the resource. This is called a request-
response pattern.
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Stateless nature of H T T P

W hen you request for the sam e resource again, the server responds to you w ith the
requested resource again w ithout having any know ledge of the fact that the sam e w as
requested and served earlier. The H TTP protocol inherently does not have any
know ledge of the state know ledge of any of the previous requests received and
served. There are several m echanism s available that m aintain the state, but the H TTP
protocol by itself does not m aintain the state. W e w ill explain the m echanism s to
m aintain the state later.

Let m e explain to you about the statelessness and the request-response pattern to you
w ith a sim ple practical exam ple:

1. You type the follow ing UR L: https://en.w ikipedia.org/w iki/A SP.N ET_M VC .
This is a W ikipedia w eb page about A SP.N ET M V C.

2. From  the preceding U R L, the brow ser fires a request to the W ikipedia server.
3. The w eb server at W ikipedia serves you the A SP.N ET M VC  w eb page.
4. Your brow ser receives that w eb page and presents it.
5. You request the sam e page again by typing the sam e U RL again

(https://en.w ikipedia.org/w iki/A SP.N ET_M VC ) and press Enter.
6. The brow ser again fires the request to the W ikipedia server.
7. W ikipedia serves you the sam e A SP.N ET M VC  w eb page w ithout being aw are

of the fact that the sam e resource w as requested previously from  the sam e
resource.

N ote

A s m entioned earlier, there are several m echanism s to m aintain the state. Let us
assum e, for the tim e being, that no such m echanism  is im plem ented here. I know  that I
am  being too sim plistic here, but this explains the point.
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C lient-side and server-side
It is necessary to understand the client-side and server-side of w eb applications and
w hat can be done either side. W ith respect to w eb applications, your client is the
brow ser and your server could be the w eb server/application server.

The brow ser side is w hatever that happens in your brow ser. It is the place w here
your JavaScript code runs and your H TM L elem ents reside.

The server-side is w hatever happens at the server at the other end of your com puter.
The request that you fire from  your brow ser has to travel through the w ire (probably
across the netw ork) to execute som e server-side code and returns the appropriate
response. Your brow ser is oblivious to the server-side technology or the language
your server-side code is w ritten in. The server-side is also the place w here your C#
code resides.

Let us discuss som e of the facts to m ake things clear:

Fact 1: A ll brow sers can only understand H TM L, C SS, and JavaScript,
irrespective of the brow ser vendor.

You m ight be using Internet Explorer, Firefox, Chrom e, or any other
brow ser. Still, the fact that your brow ser can understand only H TM L, CSS,
and JavaScript holds true. It cannot understand C#. It cannot understand
Java. N or Ruby. O nly H TM L, CSS, and JavaScript. This is the reason w hy
you can access the w eb applications, built using any technology could be
accessed by the sam e brow ser.
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Fact 2: The purpose of any w eb developm ent fram ew ork is to convert your
server-side code to H TM L, CSS, and JavaScript.

This is related to the previous point. A s brow sers can only understand
H TM L, C SS, and JavaScript, all the w eb developm ent technologies should
convert your server-side code to H TM L, C SS, and JavaScript so that your
brow ser can understand. This is the prim ary purpose of any w eb
developm ent fram ew ork. This is true for w hether you build your w eb
applications using A SP.N ET M V C , A SP.N ET W eb Form s, Ruby on Rails,
or J2EE. Each w eb developm ent fram ew ork m ay have a unique
concept/im plem entation regarding how  to generate the H TM L, CSS, and
JavaScript, and m ay handle features such as security perform ance
differently. B ut still, each fram ew ork has to produce the H TM L, because
that's w hat your brow sers understand.
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H T T P m ethods
Even though all the requests of the H TTP protocol follow  the request-response
pattern, the w ay the requests are sent can vary from  one to the next. The H TTP
m ethod defines how  the request is being sent to the server.

The available m ethods in H TTP are GET, HEAD, POST, PUT, DELETE, TRACE, OPTIONS,
CONNECT, and PATCH. In m ost of the w eb applications, the GET and POST m ethods are
w idely used. In this section, w e w ill discuss these m ethods. Later, w e w ill discuss
other H TTP m ethods on a need-to-know  basis.
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G E T m ethod
GET is a m ethod of the H TTP protocol w hich is used to get a resource from  the
server. R equests w hich use the GET m ethod should only retrieve the data and should
not have any side effect. This m eans that if you fire the sam e GET request, again and
again, you should get the sam e data, and there should not be any change in the state of
the server, as a result of this G ET request.

In the GET m ethod, the param eters are sent as part of the request URL and therefore
w ill be visible to the end user. The advantage of this approach is that the user can
bookm ark the U RL and visit the page again w henever they w ant. A n exam ple is 
w w w .yourw ebsite.com ?tech=m vc6& db=sql.

W e are passing a couple of param eters in the preceding GET request. tech is the first
param eter w ith the value mvc6 and db is the second param eter w ith the value sql.
A ssum e your w ebsite takes the preceding param eters w ith values and searches in
your database to retrieve the blog posts that talk about mvc6 and sql before
presenting those blog posts to the user.

The disadvantage of the GET m ethod is that, as the data is passed in clear text in the
U R L as param eters, it cannot be used to send the sensitive inform ation.

M oreover, m ost brow sers have lim itations on the num ber of characters in the URL,
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so, w hen using GET requests, w e cannot send large am ounts of data.
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PO ST m ethod
The POST request is generally used to update or create resources at the server.

D ata is passed in the body of the request. This has the follow ing im plications:

You can send sensitive inform ation to the server, as the data is em bedded in the
body of the request and it w ill not be visible to the end user in the U R L.
A s the data is not sent through the request U R L, it does not take up space in the
UR L and therefore it has no issues w ith the URL length lim itations.

A s w e have covered the fundam entals, w e can now  proceed to discuss A SP.N ET.
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W hat is A SP.N E T ?
A SP.N ET is a server-side w eb application developm ent fram ew ork allow ing
developers to build w eb applications, w ebsites, and w eb services. It w as first
introduced by M icrosoft in early 2002, and in these 14 years, it has undergone a lot
of changes.

Basically, A SP.N ET has three program m ing m odels:

A SP.N ET W eb Form s
A SP.N ET W eb Pages
A SP.N ET M VC

Even though the end result of all of the preceding program m ing m odels is to produce
the dynam ic w eb pages effectively, the m ethodologies that they follow  differ from
each other. Let us discuss each one of these program m ing m odels to understand their
principles.
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A SP.N E T W eb Form s
H istorically, w hen A SP.N ET w as first introduced, A SP.N ET W eb Form s w as the
only program m ing m odel available to program m ers to develop w eb applications in
A SP.N ET.

The A SP.N ET W eb Form s m odel abstracted the w eb so that it can m aintain the state
even though the w eb is inherently stateless.

It also supports the event-driven program m ing m odel at the server-side. This has
helped desktop application developers to have a sm ooth transition in m oving into
w eb application developm ent.

Like PH P and several other w eb application fram ew orks, A SP.N ET W eb Form s is a
file-based fram ew ork w here users access the w eb page by m eans of accessing a file
at the server. The server w ill process your request, convert all of your server-side
com ponents in that file to H TM L, and send it back to the requesting client.

Each w eb page in A SP.N ET W eb Form s is represented by tw o files: .aspx and
.aspx.cs or .aspx.vb. The .aspx file contains your front end com ponents-all of
your A SP controls and your H TM L elem ents. 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 program m ing language) contains the code for events w hich are happening at
the w eb page.

This w as the predom inant program m ing m odel prior to the arrival of A SP.N ET M VC,
and this program m ing m odel is still being used to m aintain the production
applications that w ere w ritten using this m odel.
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A SP.N E T W eb Pages
A SP.N ET W eb Pages are prim arily targeted at sm all w eb applications w here the
data-processing logic is w ritten directly on the w eb page.
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A SP.N E T M V C
A SP.N ET M VC  is the im plem entation of the M V C pattern in A SP.N ET. The
disadvantages of A SP.N ET W eb Form s, such as lim ited control over the generation
of H TM L are resolved in A SP.N ET M V C . A s m ost of the m odern applications are
controlled by client-side JavaScript libraries/fram ew orks, such as jQ uery,
K nockoutJS, and A ngularJS, having com plete control over the generated H TM L is
of param ount im portance.

Let us talk a bit about the M odel-View -C ontroller pattern and how  it benefits the w eb
application developm ent.

M odel-V iew -C ontroller (M V C ) pattern: This is a softw are architectural pattern
w hich helps in defining the responsibility for each of the com ponents and how  they fit
together in achieving the overall goal. This pattern is prim arily used in building user
interfaces, and is applicable in m any areas including developing desktop
applications and w eb applications. But I am  going to explain the M V C  pattern from
the context of w eb developm ent.

Prim arily, the M V C  pattern has three com ponents:

M odel: This com ponent represents your dom ain data. Please note that this is not
your database. This m odel com ponent can talk to your database, but the m odel
only represents your dom ain data. For exam ple, if you are building an e-
com m erce w eb application, the m odel com ponent m ay contain classes such as
Product, Supplier, and Inventory.
View : This com ponent is responsible for w hat to present to the user. U sually,
this com ponent w ould contain your H TM L and C SS files. This m ay also include
the layout inform ation governing how  your w eb application looks to the end
user.
C ontroller: A s the nam e im plies, the controller is responsible for interacting
w ith different com ponents. It receives the request (through the routing m odule),
talks to the m odel, and sends the appropriate view  to the user.
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This separation of responsibilities brings great flexibility to the w eb application
developm ent, allow ing each area to be m anaged separately and independently.
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Features of A SP.N E T M V C
A SP.N ET M VC is an opinionated application developm ent fram ew ork that prefers
som e functionality to be handled in a certain unique w ay. Let us discuss each of the
features of A SP.N ET M VC, along w ith the benefits they bring to the table.
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C onvention over configuration
This is a design m ethodology that significantly reduces the num ber of decisions w hile
developing the application, and thus m aking it sim pler.

If you have built any application using any technology, you m ight be using som e kind
of X M L file w here you have to configure everything in it. Even for the sim pler
straightforw ard things, w e m ight have to configure the things over there.

A SP.N ET M V C  em braces convention over configuration com pletely. It is the
philosophy w here you can be certain of how  it is going to w ork w ithout ever
configuring sam e.

Let m e give you a sim ple exam ple. A ll C ontroller code resides in the Controller
folder, and View s have a separate folder for each of the C ontrollers. W henever a
request com es, A SP.N ET M V C  know s w here to find the Controller and its associated
View  w ithout any configuration. This m ethodology results in less configuration and
less tim e in debugging.
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Separation of concerns
A s discussed earlier, A SP.N ET M V C  has three m ajor com ponentsð M odel,
Controller, and View s. This clearly separates the responsibilities so that the U I
designer or U I developer can w ork on the View  w hile backend developers can w ork
on the M odel to build a data dom ain for the application or to talk to the database. A s
the duties of each of the com ponents are clearly defined and separated, the w ork can
be done in parallel.
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C ontrol over the generated H T M L
If you have any experience in building an A SP.N ET W eb Form s application, you
m ight have used A SP controls such as asp:textbox. Even though these controls have
a lot of benefits, they have their cons as w ell. D evelopers cannot have com plete
control over the generated H TM L w hen using these controls. O f course, you can set
som e properties in A SP control w hich in turn set som e attributes in your generated
H TM L. B ut com plete control is not possible. A SP.N ET M VC  H TM L helpers and Tag
helpers in A SP.N ET Core provide better control over the generated H TM L.
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B etter support for unit testing
A s each of the com ponents is separated and com partm entalized, creating the unit test
cases becom es easier to achieve:

U nified M V C  and W eb A PI C ontroller in A SP.N E T C ore: In earlier versions
of A SP.N ET M V C , different controllers w ere used for M VC
(System.Web.MVC.Controller) and W eb A PI
(System.Web.Http.ApiController). In A SP.N ET C ore, there is only one
base controller that supports creating both M V C  controllers and W eb A PI
controllers. W ith respect to routing, all the controllers use the sam e routes. O f
course, you can use convention-based routing or attribute-based routing
depending on your needs.
N ote about W eb A PI: W eb A PI is the M icrosoft technology for building w eb
services over the H TTP protocol. H TTP is not only lim ited to serving w eb
pages. W eb A PI could be used for building A PI services and data. The
advantage of this approach is that the services w hich are built using W eb A PI
could be consum ed by a w ide range of clients such as, brow sers, m obile
applications, and desktop applications.

The code for the earlier version of A SP.N ET M V C (till A SP.N ET M V C 5) is as
follow s:

publicclassValuesController : ApiController
{ 
  // GET api/values 
  publicIEnumerable<string>Get()
  { 
    returnnewstring[] { "value1","value2"}; 
  } 
} 
Code for ASP.NET Core: 
publicclassValuesController:Controller
{ 
  //GET api/values 
  [HttpGet] 
  publicIEnumerable<string>Get()
  { 
    returnnewstring[] { "value1","value2"}; 
  } 
} 
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A SP.N E T 5
A SP.N ET 5 is the latest fram ew ork from  M icrosoft for building m odern cloud-based
applications using .N ET. It is a cross-platform  fram ew ork so that you can run your
applications built on A SP.N ET 5 on any platform , such as Linux or M ac O S X  and
also on M icrosoft W indow s, obviously. A SP.N ET 5 is open source, and the com plete
source code is available on G itH ub at  https://github.com /aspnet/hom e .

The latest version of A SP.N ET M VC , A SP.N ET Coreð runs on the A SP.N ET 5
platform .
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Features of A SP.N E T 5
C ross-platform  support: A pplications that are built on top of A SP.N ET 5 can
run on any platform  w here A SP.N ET 5 is installed. This m eans that the
applications that you build on A SP.N ET 5 can run on A pple O S X  and Linux
m achines. D eploying A SP.N ET C ore on a Linux m achine w ill be explained in a
later chapter.
Better support for client-side developm ent: A SP.N ET 5 is designed to w ork
seam lessly w ith a range of client-side fram ew orks, such as A ngularJs,
K nockout, B ootstrap, and R eact.js.
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Sum m ary
In this chapter, w e have learned the basics of w eb developm ent, including w hat
constitutes the server-side and client-side. W e have even discussed the features of
A SP.N ET Core and A SP.N ET 5.
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C hapter 2. Setting U p the E nvironm ent
In any developm ent project, it is vital to set up the right kind of developm ent
environm ent so that you can concentrate on the developing the solution rather than
solving environm ent issues or configuration problem s. W ith respect to .N ET, Visual
Studio is the defacto standard ID E (Integrated D evelopm ent E nvironm ent) for
building w eb applications in .N ET.

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

Purpose of ID E
D ifferent offerings of Visual Studio
Installation of Visual Studio Com m unity 2015
Creating your first A SP.N ET M V C  5 project and project structure
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Purpose of ID E
First of all, let us see w hy w e need an ID E, w hen you can type the code in N otepad,
com pile it, and execute it.

W hen you develop a w eb application, you m ight need the follow ing things to be
productive:

C ode editor: This is the text editor w here you type your code. Your code editor
should be able to recognize different constructs such as the if condition, for
loop of your program m ing language. In Visual Studio, all of your keyw ords
w ould be highlighted in blue color.
Intellisense: Intellisense is a context aw are code-com pletion feature available
in m ost m odern ID Es including Visual Studio. O ne such exam ple is w hen you
type a dot after an object; this Intellisense feature lists out all the m ethods
available on the object. This helps the developers to w rite code faster and
easier.
Build/Publish: It w ould be helpful if you could build or publish the application
using a single click or single com m and. Visual Studio provides several options
out-of-the-box to build a separate project or to build the com plete solution in
a single click. This m akes the build and deploym ent of your application easier.
Tem plates: D epending on the type of the application, you m ight have to create
different folders and files along w ith the boilerplate code. So, it'll be very
helpful if your ID E supports the creation of different kinds of tem plate. Visual
Studio generates different kinds of tem plates w ith the code for A SP.N ET W eb
Form s, M VC, and W eb A PI to get you up-and-running.
Ease of adding item s: Your ID E should allow  you to add different kinds of
item s w ith ease. For exam ple, you should be able to add an X M L file w ithout
any issues. A nd if there is any problem  w ith the structure of your X M L file, it
should be able to highlight the issue and provide inform ation to help you to fix
the issues.
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V isual Studio offerings
There are different versions of Visual Studio 2015 available to satisfy the various
needs of developers/organizations. Prim arily, there are four versions of Visual Studio
2015:

Visual Studio C om m unity
Visual Studio Professional
Visual Studio E nterprise
Visual Studio Test Professional
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System  requirem ents
Visual Studio can be installed on com puters running W indow s 7 Service Pack 1
operating system  and above. You can get to know  the com plete list of requirem ents
from  the follow ing URL:

https://w w w .visualstudio.com /en-us/dow nloads/visual-studio-2015-system -
requirem ents-vs.aspx

V isual Studio C om m unity 2015

This is a fully featured ID E available for building desktops, w eb applications, and
cloud services. It is available free of cost for individual users.

You can dow nload Visual Studio C om m unity from  the follow ing U R L:

https://w w w .visualstudio.com /en-us/products/visual-studio-com m unity-vs.aspx

Throughout this book, w e w ill be using the Visual Studio C om m unity version for
developm ent as it is available free of cost to individual developers.

V isual Studio P rofessional

A s the nam e im plies, Visual Studio Professional is targeted at professional
developers and contains features such as C ode L ens for im proving your team 's
productivity. It also has features for greater collaboration w ithin the team .

V isual Studio E nterprise

Visual Studio Enterprise is the full-blow n version of Visual Studio w ith a com plete
set of features for collaboration, including a team  foundation server, m odeling, and
testing.

V isual Studio Test P rofessional

Visual Studio Test Professional is prim arily aim ed for the testing team  or people w ho
are involved in the testing, w hich m ight include developers. In any softw are
developm ent m ethodology, either the w aterfall m odel or agile developers need to
execute the developm ent suite test cases for the code they are developing.
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Installing V isual Studio C om m unity
Follow  the given steps to install Visual Studio C om m unity 2015:

1. Visit the follow ing link to dow nload Visual Studio Com m unity 2015:

https://w w w .visualstudio.com /en-us/products/visual-studio-com m unity-vs.aspx

2. Click on the D ow nload C om m unity 2015 button. Save the file in a folder w here
you can retrieve it easily later:

3. Run the dow nloaded executable file:
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4. Click on R un and the follow ing screen w ill appear:
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There are tw o types of installationð default and custom  installation. The default
installation installs the m ost com m only used features and this w ill cover m ost
developer use cases of the developer. C ustom  installation helps you to custom ize the
com ponents that you w ant to install:

1. C lick on the Install button after selecting the installation type.
2. D epending on your m em ory and processor speed, the installation w ill take 1 to

2 hours to install.
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3. O nce all the com ponents are installed, you w ill see the follow ing Setup
C om pleted screen:
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Installing A SP.N E T  5
W hen w e install the Visual Studio Com m unity 2015 edition, A SP.N ET 5 w ill be
installed by default. A s the A SP.N ET Core application runs on top of A SP.N ET 5,
w e need to install A SP.N ET 5. There are a couple of w ays to install A SP.N ET 5:

G et A SP.N ET 5 from  https://get.asp.net/

A nother option is to install from  the N ew  Project tem plate in Visual Studio

This option is a bit easier as you don't need to search and install.

The follow ing are the detailed steps:

1. Create a new  project by selecting File | N ew  | Project or using the shortcut Ctrl
+ Shift + N:
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2. Select A SP.N ET W eb A pplication and enter the project nam e and click on O K :
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3. The follow ing w indow  w ill appear to select a tem plate. Select the G et
A SP.N E T  5 R C  option as show n in the follow ing screenshot:

4. W hen you click on O K  in the preceding screen, the follow ing w indow  w ill
appear:
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5. W hen you click on the R un or Save button in the preceding dialog, you w ill get
the follow ing screen asking for A SP.N ET 5 Setup. Select the checkbox, I agree
to the license term s and conditions and click on the Install button:

6. Installing of A SP.N ET 5 m ight take a couple of hours. O nce it is com pleted
you'll get the follow ing screen:
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D uring the process of installing A SP.N ET 5 R C 1 U pdate 1, it m ight ask you to close
the Visual Studio. If asked, please do so.
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Project structure in A SP.N E T 5
application
O nce A SP.N ET 5 R C 1 is successfully installed, open the Visual Studio, create a new
project and select the A SP.N ET 5 W eb A pplication as show n in the follow ing
screenshot:

A new  project w ill be created and the structure w ill be like follow ing:
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File-based project
W henever you add a file or folder in your file system  (inside the A SP.N ET 5 project
folder), the changes w ill be autom atically reflected in your application.

Support for full .N E T  and .N E T  core

You m ight have noticed a couple of references in the preceding project: D N X  4.5.1
and D N X  C ore 5.0. D N X  4.5.1 provides functionalities of full-blow n .N ET w hereas
D N X  C ore 5.0 supports only the core functionalities, w hich w ould be used if you are
deploying the application across cross-platform s such as A pple O S X , Linux. The
developm ent and deploym ent of an A SP.N ET Core application on a Linux m achine
w ill be explained in a later chapter.

T he P roject.json package

Usually, in an A SP.N ET w eb application, w e w ould have the assem blies as
references and the list of references in a C # project file. But in an A SP.N ET 5
application, w e have a JSO N  file by nam e Project.json, w hich w ill contain all the
necessary configurations w ith all its .N ET dependencies in the form  of NuGet
packages. This m akes dependency m anagem ent easier. NuGet is a package m anager,
provided by M icrosoft, w hich m akes package installation and uninstallation easier.
Prior to NuGet, all dependencies had to be installed m anually. The dependencies
section identifies the list of dependent packages available for the application. The
fram ew orks section inform s us about fram ew orks, supported by the application. The
scripts section identifies 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 .

C ontrollers

This folder contains all of your controller files. C ontrollers are responsible for
handling requests, com m unicating m odels, and generating the view s.

M odels

A ll of your classes representing dom ain data w ill be present in this folder.

V iew s

View s are files that contain your frontend com ponents and are presented to the end
users of the application. This folder contains all of your R azor View  files.

M igrations
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A ny database-related m igrations w ill be available in this folder. D atabase m igrations
are the C # files w hich contain the history of any database changes done through an
Entity Fram ew ork (an O R M  fram ew ork). This w ill be explained in detail in a later
chapter.

T he w w w root folder

This folder acts as a root folder and it is the ideal container to place all of your static
files such as C SS and JavaScript files. A ll the files w hich are placed in wwwroot
folder can be directly accessed from  the path w ithout going through the controller.

O ther files

The appsettings.json file is the config file w here you can configure application
level settings. Bow er, npm  (N ode Package M anager), and gulpfile.js are client-
side technologies, supported by A SP.N ET 5 applications.
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Sum m ary
In this chapter, you learned about the offerings in Visual Studio. Step-by-step
instructions are provided for installing the Visual Studio C om m unity version, freely
available for individual developers. W e have also discussed the new  project
structure of the A SP.N ET 5 application and the changes w hen com pared to the
previous versions.

In the next chapter, w e are going to discuss the controllers and their roles and
functionalities. W e'll also build a controller and associated action m ethods and see
how  they w ork.
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C hapter 3. C ontrollers
A s discussed in the first chapter, all w eb applications receive requests from  the
server and produce a response, that is delivered back to the end user. A Controller
does the job of receiving the request and producing the output based on the input data
in A SP.N ET M VC .

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

Role of the C ontroller in A SP.N ET M VC applications
Routing introduction and concepts
Creating your first A SP.N ET 5 application
Installation of the A SP.N ET C ore NuGet packages in your application
Creation of your first Controller and action m ethod, w hich returns a sim ple
H ello W orld
A dding a View  and m aking the changes that allow  your Controller to use that
View
A dding a M odel and passing that M odel data to your View
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R ole of the C ontroller in A SP.N E T
M V C  applications
A t the high level, the C ontroller orchestrates betw een the M odel and the View , and
sends the output back to the user. This is also the place w here authentication is
usually done through action filters. A ction filters w ill be discussed in detail in the
Filters section of this chapter. The follow ing figure illustrates the high-level flow  of
a request (w ith the steps) in A SP.N et M VC and show s us how  the C ontroller fits into
the big picture:

The follow ing is the sequence of events that w ill happen at high level w hen the user
is accessing the A SP.N ET C ore application:

1. The user types the URL in the brow ser.
2. Based on the pattern of the U R L, the routing engine selects the appropriate

Controller.
3. The Controller talks to the M odel to get any relevant data through its action

m ethods. A ction m ethods are m ethods w ithin a controller class.
4. The Controller then passes the data to the View  to present it in a view able

form at, typically as H TM L elem ents.
5. The View  is finally delivered to the user, w hich he w ould be view ing in his

brow ser.

B efore discussing the controller, let us discuss the fundam entals of routing concepts,
as the routing engine only chooses the appropriate controller and action m ethod
at runtim e.
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Introduction to routing
The routing engine is responsible for getting the incom ing request and routing that
request to the appropriate C ontroller based on the URL pattern. W e can configure the
routing engine so that it can choose the appropriate controller based on the relevant
inform ation.

By convention, A SP.N ET M VC  follow s this pattern: C ontroller/A ction/Id.

If the user types the URL http://yourwebsite.com/Hello/Greeting/1, the
routing engine selects the Hello controller class and Greeting action m ethod
w ithin the HelloController, and passes the Id value as 1. You can give default
values to som e of the param eters and m ake som e of the param eters optional.

The follow ing is the sam ple configuration:

The template: "{controller=Hello}/{action=Greeting}/{id?}");

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

Use the routing pattern controller/action/id.
Use the default values Hello and Greeting for the controller and action
respectively, if the values for controller or action are not supplied in the
URL.
M ake the Id param eter optional so that the U R L does not need to have this
inform ation. If the URL contains this Id inform ation, it w ill use it. O therw ise,
the Id inform ation w ill not be passed to the action m ethod.

Let us discuss how  the routing engine selects the controller classes, action
m ethods, and Id values for different URLs:

URL1:http://localhost/ 
Controller: Hello 
Action method: Greeting 
Id: no value is passed for the id parameter 

Reasoning: The Hello controller is passed as the default value as per the routing
configuration, as no value is passed as the C ontroller in the U R L.

The follow ing action m ethod w ill be picked up by the routing handler w hen the
preceding URL is passed:

public class HelloController : Controller { 
  public ActionResult Greeting(int id) { 
    return View(); 
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  } 
}
 
URL2: http://localhost/Hello/Greeting2 
Controller: Hello 
Action method: Greeting2 
Id: no value is passed for the id parameter 

R easoning: The Hello controller w ill be chosen as the URL contains Hello as the
first param eter, and the Greeting2 action m ethod w ill be chosen as the U RL contains
Greeting2 as the second param eter. Please note that the default value m entioned in
the configuration w ould be picked only w hen no value is present in the U R L. A s the
id param eter is optional and the U R L does not contain the value for id, no value is
passed to the id param eter.

The follow ing action m ethod Greeting2 w ill be picked up by the routing handler
w hen the preceding U R L is passed:

public class HelloController : Controller { 
  public ActionResult Greeting(int id) { 
    return View(); 
  } 
 
  public ActionResult Greeting2(int id) { 
    return View(); 
  } 
} 
 
URL3: http://localhost/Hello2/Greeting2 
Controller: Hello2 
Action method: Greeting2 
Id: no value is passed for the id parameter 

R easoning: A s Hello2 is passed as the first param eter, the Hello2 controller w ill be
selected, and Greeting2 is the action m ethod selected since Greeting2 is passed as
the second param eter. A s the id param eter is optional and no value is passed for the
param eter id, no value w ill be passed for the id.

The follow ing action m ethod w ill be picked up by the routing handler w hen the
preceding U R L is passed:

public class Hello2Controller : Controller { 
  public ActionResult Greeting2(int id) { 
    return View(); 
  } 
} 
URL4: http://localhost/Hello3/Greeting2/1 
Controller: Hello3 
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Action method: Greeting2 
Id: 1 

Reasoning: Hello3 is the controller selected as it is m entioned as the first param eter,
Greeting4 is the action m ethod, and 1 is the value passed as the id.

The follow ing action m ethod w ill be picked up the routing handler w hen the
preceding U R L is passed:

public class Hello3Controller : Controller { 
  public ActionResult Greeting2(int id) { 
    return View(); 
  } 
} 

W e w ill discuss routing in detail in a later chapter.

O nce the request reaches the controller, the controller w ill create a response by
talking to the M odel and m ay pass the data to View  and the View  w ill then be
rendered to the end user.
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C reating A SP.N E T  5 application
It's tim e to get our hands dirty. Let us create a sim ple A SP.N ET 5 application. Fire up
Visual Studio and follow  these steps:

1. Create a project by selecting File | N ew  Project in Visual Studio. The first
option is for creating an earlier version of the A SP.N ET W eb application. The
second option is for creating the A SP.N ET C ore application using the .N ET
Core fram ew ork. The third option is for creating the A SP.N ET Core application
using the .N ET fram ew ork. The difference betw een the second and third option
is that the .N ET fram ew ork supports all the functionalities of existing .N ET
fram ew orks w hereas .N ET C ore supports only the core functionalities. The
advantage of using the .N ET core library is that it can be deployed on any
platform .

2. Select the E m pty tem plate from  the list of A SP.N ET 5 tem plates. The second
option is for creating the W eb A PI application (for building the H TTP-based
services) and the third option is for creating a w eb application containing som e
basic functionalities w hich you can run just from  out of the box w ithout you ever
needing to w rite anything.
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3. O nce you click O K  in the w indow  as show n in the preceding screenshot, (after
selecting the Em pty tem plate option) a solution w ill be created as show n in the
follow ing screenshot:
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4. W hen you run the application (by pressing F5) w ithout any changes, you'll get
the sim ple H ello W orld! text on your screen as show n in the follow ing
screenshot:

W e have not done any coding in this new ly created application. So, have you thought
about how  it displays the text H ello W orld!?

The answ er lies in the Startup.cs file, w hich contains a class by the nam e
of Startup. This class contains the Main m ethod, w hich acts as the entry point for
the w eb application. If you have used any of the previous versions of A SP.N ET
M V C , or even A SP.N ET W eb Form s, this w ould not be the case.

A SP.N ET 5 runtim e calls the ConfigureServices and Configure m ethods. For
exam ple, if you w ant to configure any service, you can add it here. A ny custom
configuration for your application can be added to this Configure m ethod:

public void ConfigureServices(IServiceCollection services) { 
 
} 
 
// This method gets called by the runtime. Use this method to  
configure the HTTP request pipeline. 
public void Configure(IApplicationBuilder app) { 
  app.UseIISPlatformHandler(); 
  app.Run(async (context) => { 
    await context.Response.WriteAsync("Hello World!"); 
  }); 
 
} 

There are only a couple of statem ents in the Configure m ethod. The first statem ent
tells the run-tim e to use the IISPlatformHandler for handling all the incom ing
H TTP requests. Let us leave aside async, await, and context for the m om ent in the
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second statem ent, w hich w e w ill discuss later. In essence, the second statem ent tells
the run-tim e to return Hello World! for all the incom ing requests irrespective of the
incom ing UR L.

W hen you type the U R L http://localhost:50140/Hello in your brow ser, it w ill
still return the sam e H ello W orld!.

This is the reason w e got the H ello W orld! w hen w e ran the application.

A s w e have chosen the E m pty tem plate w hile creating the A SP.N ET 5 application,
no com ponent w ill have been installed. Even M V C  w ouldn't be installed by default
w hen you select the E m pty tem plate as w e did.

You can confirm  it by opening the project.json file, w here you can see no
A SP.N ET M VC  is m entioned in the list of dependencies:

"dependencies": { 
  "Microsoft.AspNet.IISPlatformHandler": "1.0.0-rc1-final", 
  "Microsoft.AspNet.Server.Kestrel": "1.0.0-rc1-final" 
}, 

So first, let us install the A SP.N et C ore package for our application.
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Installing the A SP.N E T C ore N uG et
package in your application
Follow  these steps to install the NuGet package of A SP.N ET M VC:

1. Right click on the project, and select the M anage N uG et Packages option:

2. Select the Include Prerelease checkbox so that the N uG et Package M anager
w ill list out all the prerelease packages. Search for MVC and you'll get the
M icrosoft.A spN et.M V C  package, as show n in the follow ing result, and click
on the Install button on the right-hand side:
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3. Review  the changes:
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4. O nce you click on R eview  C hanges, the follow ing dialog box w ill appear
w here you need to accept the license term s:

The N uG et Package M anager w ill dow nload and install the A SP.N ET C ore and
w ill update the project.json file and the associated references.

N ow , your project.json file w ill have updated dependencies. The second line
Microsoft.AspNet.Mvc is added:

"dependencies": { 
  "Microsoft.AspNet.IISPlatformHandler": "1.0.0-rc1-final", 
  "Microsoft.AspNet.Mvc": "6.0.0-rc1-final", 
  "Microsoft.AspNet.Server.Kestrel": "1.0.0-rc1-final" 
}, 

A lternatively, you can also update the project.json w ith the NuGet package along
w ith the version inform ation. The N uG et Package M anager w ill autom atically
dow nload and install them .
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A SP.N ET C ore is installed in our application. N ow , w e need to tell our application
to use A SP.N ET M V C .

This needs a couple of changes to the Startup.cs file:

1. Configure the application to add the M VC  service. This can be done by adding
the follow ing line to the ConfigureServices m ethod of the Startup class:

      services.AddMvc(); 

2. Configure the routing so that our correct controllers w ill be picked for the
incom ing requests based on the URL entered. The follow ing code snippet needs
to be updated in the Configure m ethod of the Startup.cs
file:app.U seM vc(routes => { 

app.UseMvc(routes => { 
  routes.MapRoute( 
    name: "default", 
    template: "{controller=Home}/{action=Index}/{id?}"); 
}); 

In the preceding statem ent, w e are configuring the routes for our application.

In this chapter and m ost of the chapters in this book, w e w ill w rite codes m anually or
choose an E m pty tem plate instead of relying on scaffolding tem plates. For those w ho
are new  to the term  scaffolding, scaffolding is a feature that generates all the
necessary boilerplate code for you for the selected item  (for exam ple, the C ontroller)
instead of you needing to w rite everything. Though I agree that scaffolding tem plates
are useful and save tim e in generating the boilerplate code, they hide m any of the
details that beginners have to understand. O nce you w rite code m anually, you'll know
all the intricacies of how  each of the com ponents is contributing to the big picture.
O nce you are strong in the fundam entals, you can use scaffolding tem plates to save
you tim e in w riting the boilerplate code.
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O ur first C ontroller
Before creating the C ontroller, w e need to rem ove the follow ing app.Run statem ent
as this w ill return Hello World! for all the incom ing requests. A s w e w ant incom ing
requests to be handled by the controllers, w e need to rem ove the follow ing code from
the Configure m ethod of the Startup class:

app.Run(async (context) => { 
  await context.Response.WriteAsync("Hello World!"); 
}); 

W e have installed the A SP.N ET Core in our application. So, w e are geared up to
creating our first A SP.N ET C ore controller. Create a folder w ith the nam e
Controllers and add a new  Controller by selecting from  the context m enu as show n
in the follow ing screenshot:

O nce you select A dd | N ew  Item , you w ill be show n the follow ing list of options. W e
are going to add an M V C controller class to our project:
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A  class w ill be created w ith the follow ing content:

public class HomeController : Controller { 
  // GET: /<controller>/ 
  public IActionResult Index() { 
    return View(); 
  } 
} 

A ll controllers, both M VC and W eb A PI controllers, inherit from  the Controller
base class. In earlier versions of A SP.N ET M V C , M V C  controllers w ould inherit
from  the Controller class and W eb A PI controllers w ould inherit from  the
APIController class.

In the preceding HomeController class, w e have a single action m ethod by
Index that returns the corresponding View . W hen you run the application as it is,
you'll get a 500 Internal Server E rror. The reason being is that no View  has been
created for the Index action of the HomeController and A SP.N ET Core tries to
search for that View . A s the View  is not available, it returns a 500 Internal Server
E rror.

Instead of creating and returning that View , let us m ake a sim ple change to this action
m ethod. Let us return a string, Hello World! I am learning MVC 6!, and change
the return type of IActionResult:
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public string Index() { 
  return "Hello World! I am learning MVC 6!"; 
} 

Run the application. You'll see the H ello W orld! I am  learning M V C  6! in your
brow ser as show n in the follow ing screenshot. Please m ake sure that you rem ove the
app.Run statem ent in the Configure m ethod as m entioned earlier:

Voila! W e have changed the A SP.N ET C ore application to render the custom  content
instead of the boring H ello W orld. W hat w e have done m ay seem  like a m arginal
im provem ent, but w e have used controllers and action m ethods in our A SP.N ET C ore
application, w hich has brought a lot of structure and flexibility to the w eb application
developm ent.

The follow ing is the sequence of steps that occur w hen w e run the application:

1. The application runs on the U R L http://localhost:50140, w here 50140 is
the port num ber selected by IIS Express to run the application on m y local
system . This num ber m ay vary.

2. A s w e have not passed any param eter, default values for the Controller and
action m ethod w ill be selected. In our case, HomeController w ill be chosen
as the Controller and Index w ill be chosen as the action m ethod in the
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HomeController. Since ID is the optional value and it is not passed, this ID
param eter is ignored.

3. A fter the Controller and action m ethods are selected by the routing engine,
control is passed to the action m ethod of the selected controller. In our case, it
w ill be the Index action m ethod of the HomeController.

4. In the Index action m ethod, w e are returning a string, Hello World! I am
learning ASP.Net MVC 6!. This text is returned from  the controller, w hich
w ould then return back to the user.
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IA ctionR esult
If you noticed, the default return type in the action m ethod of the controller w as
IActionResult and then w e changed the return type to the string in order to return
the text Hello World....

The IActionResult is the interface that w e can use to return different types of
ActionResult, ranging from  a sim ple string to com plex JSO N  data, so, w e don't
need to change the return type of the action m ethod to return the string.

In the earlier exam ple, I have changed the return type to the string to m ake things
sim ple. N ow , let us m ake a sim ple change to return the string by keeping the return
type (IActionResult) as it is:

// GET: /<controller>/ 
public IActionResult Index() { 
  return Content("Hello World! I am learning MVC 6!"); 
} 

W hile returning the string, w e are using the virtual m ethod, called Content from
the Controller class (the base controller from  w here HomeController is inherited
from ) in the preceding action m ethod. The purpose of this Content() m ethod is to
convert the string to the type IActionResult.

N ow , run the application. W e should be getting the sam e result.

IActionResult is capable of returning different data types:

ContentResult: C an return a text result.
EmptyResult: R eturns a null result.
FileResult: R eturns a binary output to w rite to the response.
HttpStatusCodeResult: Provides a w ay to return.
JavaScriptResult: R eturns a script that can be executed from  the client side.
JSonResult: W hen you return a serialized JSO N  object.
RedirectResult: R edirects to another action m ethod.
RedirectToRouteResult: R epresents a result that perform s a redirection by
using a specified route values dictionary.
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A dding V iew s
W e w ere returning a sim ple string from  the controller. A lthough that explains the
concept of how  the Controller and action m ethod w orks, it is not of m uch
practical use.

Let us create a new  action m ethod by the nam e, Index2:

public IActionResult Index2() { 
  return View(); // View for this 'Index2' action method 
} 

N ow , w e have created the action m ethod that returns a View . B ut w e still have not
added the View  for the sam e. By convention, A SP.N ET M VC w ould try to search for
our View  in the folder Views\{ControllerName}\{ActionMethod.cshtml}. W ith
respect to the preceding exam ple, it w ill try to search for
Views\Home\Index2.cshtml. Please note that the nam e of the controller folder-
is Home , not HomeController. O nly the prefix is needed as per convention. A s this
folder structure and file are not available, you'll get a 500 Internal Server Error
w hen you try to access this action m ethod through the URL
http://localhost:50140/Home/Index2.

So, let us create a folder structure. Right-click on the solution, select A dd | N ew
Folder from  the context m enu, create a folder called Views, and then create a
subfolder by the nam e Home w ithin the Views folder:
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R ight click on the Home folder, and select A dd | N ew  Item  from  the context m enu. A
dialog w ill appear as show n in the follow ing screenshot. G ive the nam e of the file as
Index2.cshtml, as our action m ethod nam e is Index2. cshtml is the razor view
engine (this w ill be discussed in detail in the View Engines section of the View s
chapter) extension used w hen you are using C #.

A  file by the nam e Index2.cshtml w ill be created w hen you click the A dd button in
the preceding screen w ith the follow ing content:

@* is the com m ent syntax in the razor view  engine. You can w rite any C # code w ithin
the @{} block.

Let us add a sim ple H TM L block after the generated code:

<html> 
  <body> 
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    Hello! This is <b>my first View</b>  
  </body> 
</html> 

N ow , w hen you run the application, you w ill get the follow ing output:

The follow ing diagram  explains the request flow  and how  w e generate the response
through the View :
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A dding M odels
M odels represent your business dom ain classes. N ow , w e are going to learn about
how  to use the M odels in our controller. C reate a Models folder and add a sim ple
Employee class. This is a just a plain old C# class:

public class Employee { 
  public int EmployeeId { get; set; } 
  public string Name { get; set; } 
  public string Designation { get; set; } 
} 

Create a new  action m ethod, Employee, in our HomeController, and create an
object of the Employee M odel w ith som e values, and pass the M odel to the View .
O ur idea is to use the M odel em ployee values in the View  to present them  to the user:

using Chapter3.Models; 
public IActionResult Employee() { 
  //Sample Model - Usually this comes from database 
 Employee emp1 = new Employee { 
    EmployeeId = 1, 
    Name = "Jon Skeet", 
    Designation = " Software Architect" 
  }; 
  return View(emp1); 
} 

N ow , w e need to add the respective View  for this action m ethod. A dd a new  Razor
view  file in the View\Home folder.

A dd the follow ing code snippet. W hatever com es after the @ sym bol is considered as
Razor code. In the follow ing code, w e are trying to access the properties of the
Model object that is passed to our view . In our case, Model represents the employee
object that w e have constructed in our action m ethod. You can access the object
from  View  using the M odel keyw ord:

<html> 
  <body> 
 Employee Name : @Model.Name <br/> 
    Employee Designation: @Model.Designation <br/> 
  </body> 
</html> 

W hen you run the application and type the UR L
http://localhost:50140/Home/Employee, you'll see the follow ing output:
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Passing data from  C ontroller to V iew
W e have just discussed how  to pass the data from  the Controller to the View  using the
Model object. W hile calling the View , w e are passing the m odel data as a param eter.
But there are tim es w hen you w ant to pass som e tem porary data to the View  from  the
Controller. This tem porary data m ay not deserve a model class. In such scenarios,
w e can use either ViewBag or ViewData.

ViewData is the dictionary and ViewBag is the dynam ic representation of the sam e
value.

Let us add the com pany nam e and com pany location property using ViewBag and
ViewData as show n in the follow ing code snippet:

public IActionResult Employee() { 
  //Sample Model - Usually this comes from database 
  Employee emp1 = new Employee { 
    EmployeeId = 1, 
    Name = "Jon Skeet", 
    Designation = " Software Architect" 
  }; 
 
  ViewBag.Company = "Google Inc"; 
  ViewData["CompanyLocation"] = "United States"; 
 
  return View(emp1); 
} 

M ake the respective changes in the View  file as w ell so that w e can display the
Company nam e and Company location values:

<html> 
  <body> 
    Employee Name : @Model.Name <br/> 
    Employee Designation: @Model.Designation <br/> 
    Company : @ViewBag.Company <br/> 
    Company Location: @ViewData["CompanyLocation"] <br /> 
  </body> 
</html> 

Run the application after m aking the preceding changes:
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ViewBag and ViewData represent the sam e collection, even though the entries in the
collection are accessed through different m ethods. ViewBag values are dynam ic
values and are executed at run-tim e, w hereas the ViewData is accessed through the
dictionary.

To test this, let us m ake a sim ple change to our view file:

Employee Name : @Model.Name <br/> 
Employee Designation: @Model.Designation <br/> 
Company : @ViewData["Company"] <br /> 
Company Location : @ViewBag.CompanyLocation <br /> 

Even though I have stored the Company value using ViewBag in the Controller, I am
accessing the sam e using ViewData. The sam e is the case for the Company Location
value, w e have stored the value using ViewData in the Controller, but w e are
accessing the value using ViewBag.

W hen you run the application after m aking the preceding changes, you'll see the sam e
result as you have seen before.
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Filters
Filters in A SP.N ET M VC  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 exam ple, action filters are executed w hen the action m ethod is
executed.

Let us use a sim ple exam ple to see how  an action filter (a type of filter) w orks.

I have created a sim ple controller, DateController, w here I am  just displaying the
tim e. In this action m ethod, I am  using a predefined action filter by the nam e
of ResponseCache, that caches the response for the duration specified in seconds. In
the follow ing code snippet, w e have m entioned the duration as 600 seconds. So, the
response w ill be cached for 10 m inutes.

public class DateController : Controller { 
  [ResponseCache(Duration = 600)] 
  public IActionResult Index() { 
    return Content(DateTime.Now.ToShortTimeString()); 
  } 
} 

W hen I run it for the first tim e, it displays the tim e as expected. But w hen you refresh
the brow ser (w hich indirectly fires the request again), the tim e is not updated as the
response is cached already by the application. In the follow ing screenshot, even
though the tim e is 7:43, the application is still show ing as 7:40:
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The follow ing are the predefined types of filters available in A SP.N ET C ore.
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A uthorization filters
These are used for authorization and are m ainly intended to determ ine w hether the
current user is authorized for the request being m ade.
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R esource filters
These are the filters that handle the request after authorization and are the last one to
handle the request before it leaves the filter pipeline. They are used to im plem ent
caching or by passing the filter pipeline.
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A ction filters
These w rap calls to individual action m ethod calls and can m anipulate the
argum ents passed in the action as w ell as the action result returned from  it.
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E xception filters
These are used to m anage the unhandled exceptions in A SP.N ET M VC .
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R esult filters
This w rap the individual action results and they only run w hen the action m ethod is
executed successfully.
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Sum m ary
In this chapter, w e have built our first A SP.N ET 5 application from  scratch and w e
have installed A SP.N ET C ore in our A SP.N ET 5 application. W e have learned how
the controller fits into the overall A SP.N ET M VC application and learned how  to
build your first controller w ith the action m ethods. W e also learned about how  to
use M odel and View  in our Controller. W e have also discussed different w ays to
pass the data from  the Controller to the View  using ViewBag and ViewData. W e have
also learned about filters in A SP.N ET M V C and how  to m ake use of predefined
filters in A SP.N ET C ore.
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C hapter 4. V iew s
View s are the actual output of the application that is delivered to the user. It is w hat
they actually see w hen they access your application from  the screen. A ll the
com ponents, be it m enus, input elem ents, dialog boxes, and everything the user sees
com es from  your View s only. If you do not provide good user experience w hen
accessing your application, users w ill not care how  great your application is. So,
View s play a critical role w hen building an A SP.N ET M VC application.

In this chapter, w e'll cover the follow ing topics:

The purpose of View  Engine and R azor View  Engine
Program m ing in Razor View  Engine and different program m ing constructs
Layout in A SP.N ET Core and its features
H TM L H elpers
Partial View s
Tag H elpers
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T he V iew  engine and the R azor V iew
engine
A s discussed in C hapter 1, Introduction to ASP.NET C ore, a brow ser can only
understand H TM L, CSS, and JavaScript. The purpose of the View  engine is to
generate the H TM L code from  your View  and send it to the brow ser so that it can
understand the content. Prim arily, there are tw o different types of View  enginesð
R azor View  engine and W ebform  View  engine. A lthough these tw o View  engines
com e out of the box w ith A SP.N ET M V C , you can use any custom  View  engine.
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R azor V iew  engine
The R azor View  engine is the default and recom m ended View  engine in A SP.N ET
Core, and going forw ard, this m ay be the only View  engine com ing out of the box
w hen you install A SP.N ET M V C .

You can m ix a C # code and H TM L code in your R azor View  and the R azor View
engine is intelligent enough to distinguish betw een these tw o and generate the
expected output. In som e scenarios, w e m ay have to give additional inform ation to
Razor View  to produce the appropriate results. R azor code blocks start w ith the @
sym bol and do not require a closing @.

P rogram m ing in R azor V iew  engine

Program m ing in R azor View  engine is just like you program  in C #. The difference is
that, in R azor View  engine, your C# code w ill get m ixed w ith H TM L to produce the
desired H TM L output.

Variables in R azor V iew

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

N ote

For all the exam ples in this chapter, w e w ill only present the code sam ples of the
view .

Let's discuss this w ith an exam ple.

1. C reate a Controllers folder and a Controller called HomeController.
2. C reate a folder called Views, a subfolder called Home, and a View  file called

Index.cshtml by right-clicking the context m enu and selecting A dd | N ew  Item
and then M V C  R azor View  from  the list.

The HomeController.cs file w ill have follow ing code:

public class HomeController : Controller
{
  // GET: /<controller>/
  public IActionResult Index()
  {
    return View();
  }
}
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N ext is the updated R azor View  w here w e w ill declare a variable and use it. The
first five lines and the last tw o lines are sim ple H TM L elem ents.

W e w ill concentrate on the lines that are bold. Then, w e w ill create a R azor block
using @ { é  } and declaring a variable inside it. The R azor block ends w ith the
closing curly bracket. The snippet Value: is considered as sim ple H TM L text. A s
w e w ould like to use the razor variable value, w e w ill use @i to instruct the R azor
View  engine that i is not a norm al H TM L text; and it is a R azor construct and is to be
treated accordingly. The com plete H TM L code is as follow s:

<html>
  <head>
    <title> Views demo</title>
  </head>
  <body>
    @{
       int i = 5;

     }
     Value: @i 
  </body>
</html>

W hen you run the application, you'll see the follow ing output:

Please note that w hen you access the razor variable, you w ill need to use the @
sym bol. W ithout this, R azor View  engine sees the i as text and not as an expression.

The follow ing screenshot is the result you w ill get w hen you access the variable
w ithout @ sym bol:
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T he for loop

You can use m ost of the program m ing constructs available in C# in R azor View . The
follow ing piece of code is the for loop construct w here w e loop through five tim es
and print the variable nam e:

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

The follow ing are a few  points to be noted:

A s the for loop is a razor code, w e should enclose the loop w ith the @ sym bol to
indicate that the code that follow s is a Razor code and not norm al H TM L.
W henever w e use an H TM L elem ent or tag, R azor View  engine falls back to
H TM L m ode. If you w ant to use any R azor expression w ithin the H TM L tags,
you w ill w ant to include the @ sym bol again to tell the R azor View  engine that
w hatever follow s is a R azor code and not an H TM L elem ent. This is the reason
w e use the @ sym bol again in the preceding expression, even w ithin the parent
root-level razor code.

The com plete code for the View  is as follow s:

<html>
  <head>
    <title> Views demo</title>
  </head>
  <body>
    <ul>
    @{
       for (int i = 0; i < 5; i++)
       {
         <li>@(i+1)</li>
       }
     }
    </ul>
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  </body>
</html>

T he w hile loop

The follow ing piece of code is the while loop im plem entation for the sam e loop.
Please note that the em boldened expressions increm ent the variable i. W e w ill not
use the @  sym bol as it is not w ithin the H TM L elem ent:

@{
   int i = 0;
   while(i<5)
   {
     <li>@(i + 1)</li>
     i++;
   }
 }

T he foreach loop

The foreach loop in R azor View  is the sam e as the foreach loop in C #. In the
follow ing code, w e w ill initialize a list of integers, iterate through the list and print it
as a list item :

<ul>
  @{
     List<int> integers = new List<int>
     {
       1,2,3,4,5
     };
     foreach (int i in integers)
     {
       <li>@i</li>
     }
   }
</ul>

T he if condition

In the follow ing code, w e w ill check if the value of the variable is less than 10. If it
is less than 10, w e w ill print i is less than 10, otherw ise, w e w ill say i is
greater than 10. You m ay w onder w hy w e have to include the text tag and w hat
its purpose is. A s w e are inside the R azor View  code block, the text i is less
than 10 w ill be considered as R azor expression, but it is not.

This text tag is to instruct the R azor View  engine that w hatever follow s the text tag
is to be considered as a text and not as a Razor expression:

@{
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   int i = 5;
   if (i < 10)
   {
     <text>i is less than 10</text>
   }
   else
   {
     <text>i is greater than 10</text>
   }
 }
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L ayout
In all the previous exam ples w e discussed, w e have done the com plete View  coding
in a single file. This w ill result in a lack of flexibility and reduced reusability.

Consider the follow ing w eb page structure w here the Top Section contains the
com pany logo or banner and the Side Section contains the links to various sections of
the site. The C ontent Section changes for every page.

If w e code the com plete content in a single view , w e m ay have to duplicate the Top
Section and Side Section in every page. If w e w ant to change anything in the Side
Section, w e w ill have to change all the files. This clearly show s that a single View
file is not the best solution.

The layout com es to the rescue in this scenario. The layout defines the site structure
that can be reused across all the w eb pages. The layout does not even need to have
som ething like the top section or side section; it can contain even a sim ple H TM L
structure w here you can have com m on content and the body content w ill be rendered
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from  individual view .

Let's build our first layout. In order to use the layout, you w ill need to have the
follow ing three things:

1. Inform  the nam e of the layout fileð this inform ation should be m ade available in
_ViewStart.cshtml. By convention, the nam es of all the shared files w ill start
w ith an underscore and this file is located directly under the Views folder.

2. Create the Layout fileð by convention, the nam e of the file is _Layout.cshtml
and it w ill be located in the Shared folder. A ll the shared content, such as
partial view s, w ill also be available here. Partial View s w ill be discussed later
in this chapter.

3. Create the content View  fileð this View  file is alm ost sam e as the earlier View
files that w e created so far w ith only one difference; only page-specific content
w ill be available in this file, and this m eans that you'll not have any html, head,
or title tags here.

A fter the creation of _ViewStart.cshtml, _Layout.cshtml, and page-specific
View  files, the folder structure w ill be like the preceding snapshot.
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C reating _V iew Start.cshtm l
Right-click on the V iew s folder and select A dd N ew  Item  from  the C ontext m enu.
Then, select M V C  V iew  Start Page from  the A dd N ew  Item  dialog box as show n in
the follow ing screenshot:

W hen you click the A dd button, it w ill create a file w ith the follow ing content:

@{
   Layout = "_Layout";
 }
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C reating _L ayout.cshtm l
Create a folder called Shared w ithin the View s folder. Then, right-click on the
Shared folder and select A dd N ew  Item  from  the C ontext m enu as show n in the
follow ing screenshot:

W hen you click the A dd button, it w ill create _L ayout.cshtm l w ith the follow ing
content:

<!DOCTYPE html>
<html>
<head>
<meta name="viewport" content="width=device-width" />
<title>@ViewBag.Title</title>
</head>
<body>
<div>
@RenderBody()

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

The preceding layout file is a sim ple H TM L content w ith a couple of Razor
expressions. @ViewBag. The title is used to display the title inform ation passed from
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the C ontroller and @RenderBody is the R azor expression that calls the page specific
View  and m erges that content over there.
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A dding a page-specific V iew
B efore adding the View , w e w ill need to add an action m ethod in our
HomeController file from  w hich w e w ill be calling our page-specific view .

Let's add an action m ethod nam ed Index2 as follow s:

public IActionResult Index2()
{
  ViewBag.Title = "This is Index2";
  return View();
}

The ViewBag is used to pass inform ation from  the Controller to the View . H ere, w e
are passing the Title inform ation from  the action m ethod to the View .

N ow , right-click on the Views folder, select A dd | N ew  Item , select M V C  View
Page, and save the file as Index2.cshtml.

In the generated view , I have added sim ple Hello text. This text w ill be rendered in
the body of the layout page. The com plete code of the View  file is as follow s:

@*
For more information on enabling MVC for empty projects, visit 
http://go.microsoft.com/fwlink/?LinkID=397860
*@
@{
 é
 }
 Hello. This text will be rendered in body of the layout page 

Everything is set now . R un the application and type the U R L
http://localhost:50132/Home/Index2 in the brow ser. Please note that the port
num ber after the local host m ay vary w hen you run the application from  your PC.
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A s expected, you'll see the text seen in the preceding picture. H ow ever, our point is
not about the text. It's about the structure of the generated H TM L content.

View  the source by pressing C trl + U  (on the C hrom e brow ser in W indow s). You'll
see the follow ing H TM L content:

The top content (the html, head, body, and div opening tags) and bottom  content
(the html, head, body, and div closing tags) com e from  the layout file and the text
com es from  the View  specific to the page.
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G enerating H T M L
A s discussed in C hapter 1, Introduction to ASP.NET Core, brow sers can understand
only H TM L, CSS, and JavaScript, irrespective of the technology that you use to build
the w eb application. This holds true w hen building the application in A SP.N ET M VC
as w ell.

M ost applications get the user input, process the input, and then store the required
inform ation in the database to retrieve them  later. In the context of w eb applications,
Form  H TM L elem ents are used to get the user input.

The follow ing are a couple of w ays to generate H TM L elem ents in A SP.N ET Core:

H TM L H elpers
Tag H elpers

H TM L H elpers are server-side m ethods that aid in generating H TM L elem ents,
w hich can be understood by the brow sers. H TM L helpers w ere the prim ary m ethod
of generating the H TM L elem ents up till A SP.N ET M VC 5.

Tag H elpers, introduced in A SP.N ET Core, also produce H TM L elem ents. Tag
helpers, w hich w e w ill discuss in a later section of this chapter, w ill look just like
H TM L elem ents w here you add attributes to identify them  as Tag H elpers. The
advantage of using Tag helpers over H TM L helpers is that the user interfaces
designers/engineers do not need to w orry about Razor code. They just code w ith
H TM L elem ents and additional attributes.

Before discussing H TM L helpers and Tag helpers, let's take a step back and talk
about w hy w e need them  in the first place.

Let's consider a sim ple form , as show n in the follow ing picture, w here w e w ould
like to get the user's nam e and their age. If the user enters her age, w e w ill display
You are eligible to vote!. If not, w e w ill display You are not eligible to
vote now:
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The follow ing is the H TM L code to show  the preceding sim ple form :

<form>
  <table>
    <tr>
      <td>
        <label for="txtName">Name</label>
      </td>
      <td>
        <input type="text" id="txtName" />
      </td>
    </tr>
   <tr>
     <td>
       <label for="txtAge">Age</label>
     </td>
     <td>
      <input type="text" id="txtAge" />
     </td>
   </tr>
   <tr>
     <td colspan="2">
       <input type="submit"  />
     </td>
   </tr>
  </table>
</form>

This m ethod of coding H TM L elem ents directly is tim e-consum ing and error-prone.
For exam ple, in the preceding form , the label and input H TM L elem ents refer to the
sam e elem ent (txtName in the first group and txtAge in the second group). If w e
hand-code the H TM L elem ent, there is a possibility of a typo error in building the
H TM L elem ent.
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H T M L H elpers
H TM L helpers are server-side m ethods that generate H TM L for you. W e can generate
the sam e form  using H TM L helpers as follow s (HTML.BeginForm, @Html.Label,
and @Html.TextBox generate the H TM L form elem ent, label, and textbox elem ents,
respectively):

@using (Html.BeginForm())
 {
   <table>        
     <tr> 
       <td>@Html.Label("Name")</td>
       <td>@Html.TextBox("txtName")</td>
     </tr>
     <tr>
       <td>@Html.Label("Age")</td>
       <td>@Html.TextBox("txtAge")</td>
     </tr>
     <tr>
       <td colspan="2"><input type="submit" value="Submit" /></td>
     </tr> 
   </table>
}
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You m ight w onder w hy w e need to use H TM L helpers w hen w e can w rite the H TM L
code m anually. Things w ill get m ore com plex w hen w e pass the m odel from  the
Controller to the view . U sing H TM L helpers, w e can directly build form elem ents
from  Models files so that they w ill pick the nam es from  the Models that you are
using.

For exam ple, let's create a folder called Models and a class called Person. This
class w ill act as a m odel as show n in the follow ing screenshot:

The Person class is just a PO C O  (Plain O ld C # O bject) class and w ill act as a
m odel. The com plete code for this class is as follow s:

public class Person
{
  public int PersonId { get; set; }
  public string Name { get; set; }
  public int Age { get; set; }
}

Let's create a new  action m ethod called ValidateAge. In this m ethod, w e w ill create
an em pty Person class and pass the M odel to the View . W e w ill also create a
dynam ic property called Title in ViewBag so that w e can display this value in
View :

[HttpGet]
public IActionResult ValidateAge()
{
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  ViewBag.Title = "Validate Age for voting";
  Person person1 = new Person();
  return View(person1);
}

In the view , create the form using the follow ing H TM L H elpers:

@model Chapter4.Models.Person
@using (Html.BeginForm("ValidateAge", "Home", FormMethod.Post))
 {
   <table>
     <tr>
       <td>@Html.LabelFor(Model => Model.Name) </td>
       <td>@Html.TextBoxFor(Model => Model.Name) </td>
     </tr>
     <tr>
       <td>@Html.LabelFor(Model => Model.Age)</td>
       <td>@Html.TextBoxFor(Model => Model.Age)</td>
     </tr>
     <tr>
       <td colspan="2"><input type="submit" value="Submit" /></td>
     </tr>
   </table>
}

In the first line, w e are telling the View  that w e are passing the M odel of type Person
class. This enables you to use the strong type of M odel, that is, w hen you type M odel
and a dot, IntelliSense provides you w ith all the properties of the Person class

In the second line, w e are using the overloaded BeginForm H TM L helpers w hich
accept three param etersð the action m ethod nam e, the C ontroller nam e, and the Form
m ethod.

Sim ply, w hen the user subm its the form , the inform ation should be passed to the
m entioned action of the Controller.

In the LabelFor and TextBox For H TM L helpers, w e are just passing M odel
properties (nam e and age); it autom atically queries and gets the M odel properties and
builds the respective H TM L elem ents. This is one of the prim ary advantages of using
H TM L helpers. W ithout using the H TM L helpers, this process m ight becom e
com plex.

N ow , let's w rite the respective POST action m ethod in the sam e w ay. In the follow ing
POST action m ethod, based on the age entered in the form , w e set the dynam ic
property as Message.

[HttpPost]
public IActionResult ValidateAge(Person person1)
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{
  if(person1.Age>=18)
  {
    ViewBag.Message = "You are eligible to Vote!";
  }
  else
  {
    ViewBag.Message = "Sorry.You are not old enough to vote!";
  }
  return View();
}

It is to be noted that both the GET and POST action m ethod refer to the sam e View
ð ValidateAge.cshtml. A dd the follow ing content to the View  just above the form
elem ent:

@if(ViewBag.Message!=null)
 {
   <b>@ViewBag.Message</b>
 }

O nce the user subm its the form , the POST action m ethod sets the dynam ic Message
property in ViewBag. H ow ever, the value of this property w ill be null w hen the View
is rendered as part of the GET request. If the value is not null, insert the m essage at the
top of the page.

W hen you run the application, you'll get the follow ing output:
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Partial V iew
Partial View s are just View s that can be reused across your application. Partial
View s can be thought of as pluggable reusable blocks that you can call from
anyw here and have the content of the partial view  displayed.

Consider the follow ing structure of a w eb pageð it's the sam e layout page that w e
used earlier, but w ith a couple of changes. The Latest N ew s 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 anyw here in your
application, including your C ontent Section as show n in the follow ing figure:

These Partial View s are not restricted to static content and can contain form
elem ents. In the preceding screenshot, the Latest N ew s Partial View  contains the text
content and the login Partial View  contains form elem ents to get the e-m ail ID  and
passw ord.

Location of Partial View sð Fram ew ork does not restrict the location of the Partial
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View . H ow ever, by convention, if your Partial View  w ill be used only by your
C ontroller, you can create that Partial View  in the C ontroller-specific View s folder.
For exam ple, if your Partial View  w ill only be used in HomeController file, you
can create that Partial View  in the Views\Home folder.

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

A s discussed earlier, a Partial View  is just like a norm al View . So, w e w ill create a
Partial View  in the sam e w ay w e create norm al View .

R ight-click on the Shared folder and select A dd | N ew  Item . B y convention, like all
shared content, the nam e of the Partial View  w ill also start w ith "_"(underscore), as
show n in the follow ing screenshot:

T ip

W e are creating this Partial View  based on the assum ption that it can be used from
anyw here in the application.

In the generated Partial View , I have added the follow ing sim ple static contentð a
text and a sim ple table:

<b>This content and below table is coming from partial view</b>
<table border="1"> 
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  <tr>
    <th>Employee No</th>
    <th>Employee Name</th>
  </tr>
  <tr> 
    <td>10012</td>
    <td>Jon Skeet</td>
  </tr>
  <tr>
    <td>10013</td>
    <td>Scott Guthrie</td>
  </tr>
</table>

www.EBooksWorld.ir



C alling the Partial V iew
A Partial View  can be called using the @Html.Partial H TM L helper.

In our case, w e w ill be calling the Partial View  from  Index2.cshtml file. The
param eter that you pass w ill be the nam e of the partial file. It w ill search for the
Partial View  by that nam e and render that com plete content as part of
the Index2.cshtml file.

The content of Index2.html file w ill now  be as follow s:

Hello. This text will be rendered in body of the layout page<br/> 
<br/> <br/>

@Html.Partial("_PartialHelloWorld")

N ow , run the application and access the URL
http://localhost:50132/Home/Index2. You'll see the follow ing output:
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V iew  com ponents
View  com ponents are a new  feature introduced in A SP.N ET Core, they are alm ost
sim ilar to Partial View s but is m ore pow erful. W hen you use Partial View s, you have
dependency over the C ontroller. H ow ever, w hen you use the ViewComponent
attribute, you do not have to depend on the Controller, so w e w ill establish
separation of concerns and have better testability. Even though the existing Partial
View  H TM L helper is still supported, it is preferable to use the View  com ponent
w henever you w ant to show  a reusable piece of inform ation w hen you are using
.N ET C ore.

www.EBooksWorld.ir



C reating a V iew  com ponent
You can create a ViewComponent using any of the follow ing:

Create a class by deriving from  the ViewComponent attribute
D ecorate a class w ith the [ViewComponent] attribute or derive it from  the class
that has the [ViewComponent] attribute
You can use the convention by creating a class that ends w ith a suffix
ViewComponent attribute

W hatever option you choose, this ViewComponent should be public, non-nested, and
non-abstract classes.

Like Controllers, you can use the D ependency Injection (via a constructor) in the
ViewComponent attribute as w ell. A s the ViewComponent attribute is separate from
the C ontroller lifecycle, you m ay not be able to use the action filters in
ViewComponents.

There is a m ethod called Invoke (or InvokeAync, the asynchronous equivalent of
Invoke), that w ill return the IComponentViewResult interface. This m ethod is
sim ilar to the action m ethod of the Controller that w ill return the View .

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

C reate a new  folder called ViewComponents in your project and a new  class called
SimpleViewComponent, as show n in the follow ing screenshot:

The SimpleViewComponent file that w e created w ill look like the follow ing:
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using System;
using System.Collections.Generic;
using System.Linq;
using System.Threading.Tasks;
using Microsoft.AspNet.Mvc;

namespace Chapter4.ViewComponents
{
  public class SimpleViewComponent :ViewComponent
  {
    public IViewComponentResult Invoke()
    {
      var data = GetSampleData();
      return View(data);
    }
    /// <summary>
    /// This is a simple private method to return some dummy data
    /// </summary>
    /// <returns></returns>

    private List<string> GetSampleData()
    {
      List<string> data = new List<string>();
      data.Add("One");
      data.Add("Two");
      data.Add("Three");
      return data;
    }
  }
}

W e just have a couple of m ethods, one to populate the data and the other is the
Invoke m ethod w here w e w ill render the View .

O nce you have created the ViewComponent attribute, you w ill need to include the
ViewComponent nam espace in the Views\_ViewImports.cshtml file so that the
ViewComponents attributes can be available for all the View s. The highlighted code
snippet in the follow ing is added to the View :

@using Chapter4
@using Chapter4.Models
@using Chapter4.ViewComponents

@addTagHelper "*, Microsoft.AspNet.Mvc.TagHelpers"

W e have created the ViewComponent and m ade them  available to all of the View s.
A  sim ple action m ethod in the HomeController file just returns the View :

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

In the associated View , w e can just invoke the com ponent as show n in the follow ing
code snippet:

<p>
  This is a sample web page <br/>
  <div>
    @Component.Invoke("Simple")
  </div> 
</p>

W hen you invoke the com ponent, it w ill search in the follow ing tw o folders:

The Views\<controller_name>\Components\<view component name>\
<view name> folder
The Views\Shared\Components\<view_component_name>/<view_name>
folder

The default View  nam e of the View  com ponent is Default, w hich m akes your file
nam e for the View  Default.cshtml. So, w e w ill need to create the
Default.cshtml file in Views\Shared\Simple\Default.cshtml folder, as show n
in the follow ing screenshot:

In the the View  (Default.cshtml file) of the ViewComponent file, w e are just
iterating the item s in the m odel and displaying them  as an unordered list item , as
show n in the follow ing code:

@model IEnumerable<string>
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<h3> Sample list</h3>
<ul>
  @foreach(var item in Model)
  {
    <li>@item</li>
  }
</ul>

W hen you run the application and access the UR L
(http://localhost:50132/Home/Sample), you should see the follow ing output:

The first line, T his is a sam ple w eb page, com es from  the parent View  file
(sample.cshtml) w hereas the subsequent list com es from  ViewComponent attribute.

The ViewComponent attributes are usually referred in the View s. H ow ever, if you
w ant to call the ViewComponent directly from  your C ontroller, you can do so.

I have called the Sample action m ethod to call the Sim ple ViewComponent directly
instead of calling it through som e other View  as follow s:

public ActionResult Sample()
{
  return ViewComponent("Simple");
  //return View();
}
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Thus, these ViewComponents have far m ore flexibility and features, such as
D ependency Injection, w hen com pared to old H TM L Partial View s. This
ensures ViewComponents are separately tested.
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Tag H elpers
Tag H elpers are a new  feature in A SP.N ET Core; they help generate the H TM L
elem ents. In H TM L helpers, w e w ill w rite a C#/R azor code to generate the H TM L.
The disadvantage associated w ith this approach is that m any frontend engineers w ill
not know  C#/R azor code. They w ork on plain H TM L, CSS, and JavaScript. Tag
H elpers look just like H TM L code but have all the features of server-side rendering.
You can even build your custom  Tag H elper for your needs.

Let's take a look at how  to use a Tag H elper. In order to use the Tag helper, you w ill
need to install the Microsoft.AspNet.Mvc.TagHelpers N uG et package.

O pen the Package M anager C onsole w indow  by selecting View  | O ther W indow s |
Package M anager C onsole, as show n in the follow ing screenshot:
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You can install TagHelpers m ethods by entering the follow ing com m and in
the Package M anager C onsole w indow , the follow ing com m and:

Install-Package Microsoft.AspNet.Mvc.TagHelpers -Pre

The follow ing response w ill appear w hen you've entered the com m and:
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O nce the TagHelpers package is installed, w e w ill need to call ViewImports file,
w here w e w ill add the TagHelpers directive so that Tag H elpers are available to
our View s.

Right-click on the Views folder and select the A dd N ew  Item  option from  the
C ontext m enu; you'll see the follow ing screen:

A dd the follow ing content to the _ViewImports.cs file. The first couple of lines
tells A SP.N ET M V C  to include the necessary nam espaces. The last line tells
A SP.N ET M V C  to include all the TagHelpers available in
Microsoft.AspNet.Mvc.TagHelpers. The first param eter indicates the nam e of
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TagH elper. W e have used *, w hich m eans that w e m ay w ant to use all the Tag
H elpers. The second param eter indicates the assem bly w here the TagHelpers w ill
be available:

@using Chapter4
@using Chapter4.Models
@addTagHelper "*, Microsoft.AspNet.Mvc.TagHelpers"

A s w e are creating the _ViewImports.cshtml file directly under the Views folder,
as show n in the follow ing screenshot, the Tag H elpers w ill be available for all the
View s:

H ad w e included the _ViewImports.cshtml file under the Home folder, the Tag
H elpers w ould be available only for the View s under the Home folder.

Let's add a sim ple action m ethod called Index3 in the HomeController file, and in
the associated View , w e w ill use Tag H elpers as show n in the follow ing code:

public IActionResult Index3()
{
  ViewBag.Title = "This is Index3";
  Person person = new Person();
  return View(person);
}

A dd the corresponding View  (Index3.cshtml file) for the Index3 action m ethod
w ith the follow ing code:

@model Chapter4.Models.Person
<form asp-controller="Home" asp-action="Index3"> 
  <table>
    <tr> 
      <td><labelasp-for="Name"></label></td>
      <td><input asp-for="Name" /></td> 
    </tr>
    <tr>
      <td><labelasp-for="Age"></label></td>
      <td><inputasp-for="Age" /></td>
    </tr>
    <tr>
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      <td colspan="2"><input type="submit" value="Submit" /></td>
    </tr> 
  </table>
</form>

The follow ing are a few  things that you need to note in the preceding code, for the use
of Tag H elpers:

A ll the form  elem ents look just like standard H TM L elem ents w ith just a few
changes in the attributes. This m akes frontend developers w ork independently,
w ithout learning H TM L/R azor code and thus m ore easily achieving the
separation w hich concerns.
The first line of the preceding view  indicates the type of m odel data passed to
the view  from  the C ontroller.
The Form  elem ent has a couple of attributes nam ed asp-controller and asp-
action w hich represent C ontroller nam es and action m ethod nam es
respectively.
The Label and input tag helpers are just like H TM L elem ents, w ith just an
additional asp-for attribute. The values for these attributes represent the m odel
properties. You can take advantage of IntelliSense w hen entering the values for
these attributes.
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C reating custom  Tag H elpers
A SP.N ET C ore provides m any built-in Tag H elpers to help you create the necessary
H TM L elem ents for m any scenarios. H ow ever, this process is not com prehensive and
is exhaustive. Som etim es, you m ay w ant to m ake som e changes in the generated
H TM L elem ent, or you m ay w ant to create an H TM L elem ent w ith new  properties or
a new  H TM L elem ent altogether. You are not restricted to using only the existing Tag
H elpers in the A SP.N ET Core application. You can create your ow n Tag H elper if the
existing Tag H elpers do not suit your needs. Let's create a sim ple Tag H elper to
create an e-m ail link:

<a href="mailto:mugil@dotnetodyssey.com"> 

There are a couple of w ays to create Tag H elpers to im plem ent the ITagHelper
interface or inherit the TagHelper class. The TagHelper class has a Process
m ethod that you can override to w rite your custom  Tag H elpers. The TagHelper
class also has the TagHelperOutput param eter, w hich you can use to w rite and
generate the desired output H TM L. So, it is preferable to create Tag H elpers by
inheriting from  the TagHelper class.

O ur objective is to w rite a custom  e-m ail Tag H elper so that w hen som eone uses that
Tag H elper, w hich is <email mailTo="mugil@greatestretailstore.com">
</email>, it should be converted to the follow ing line of code:

<a href="mailto:mugil@greatestretailstore.com">Drop us a mail</a> 

The follow ing are the steps that need to be perform ed to create the custom  Tag
H elper in the A SP.N ET Core application.

C reate a folder called TagHelper and add a new  item  nam ed the
EmailTagHelper.cs file. B y convention, all Tag H elpers class should end w ith
TagHelper, even though w e can override this convention.
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O nce you have created the file, you w ill need to override the Process m ethod to
generate the desired H TM L output:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Threading.Tasks;
using Microsoft.AspNet.Razor.TagHelpers;

namespace Chapter4.TagHelpers
{
  public class EmailTagHelper : TagHelper
  {
    public override void Process(TagHelperContext context, 
TagHelperOutput output)
    {
      string emailTo= 
context.AllAttributes["mailTo"].Value.ToString();
      output.TagName = "a";
      output.Attributes["href"] = "mailto:" + emailTo;
      output.Content.SetContent("Drop us a mail");
    }
  }
}

The param eters used in the preceding code are explained as follow s:

The context param eter w ill give you all the inform ation that you supply at Tag
H elper. For exam ple, in the
<emailmailTo="mugil@greatestretailstore.com"></email> Tag H elper,
you can get the mailTo attribute and its associated value from  the context
param eter. In the first line of the preceding Process m ethod, w e w ill get the
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mailTo attribute value and use that value to create an attribute in the generated
H TM L (anchor tag).
The output param eter is of type TagHelperOutput, w hich is used to generate
the desired H TM L output.
The output.Content.SetContent param eter w ill set the text that is to be
displayed for the anchor tag.

W e have created the e-m ail Tag H elper. N ow , w e have to m ake it available to our
View s so that w e can m ake use of that Tag H elper in our View s. Edit
Views\_ViewImports.cshtml to include the nam espace of the TagHelpers and add
the associated TagHelpers. In the follow ing _ViewImports.cshtml file, w e have
added the content highlighted in bold:

@using Chapter4
@using Chapter4.Models
@using Chapter4.TagHelpers
@addTagHelper "*, Microsoft.AspNet.Mvc.TagHelpers" 
@addTagHelper "*, Chapter4"

The "*" sym bol in the follow ing line tells the view  engine to include all the
TagH elpers in the Chapter4 nam espace:

@addTagHelper "*, Chapter4"

You can only specific TagHelpers, For exam ple, the follow ing line w ill include only
the EmailTagHelper so it is available for our View s:

@addTagHelper "Chapter4.TagHelpers.EmailTagHelper, Chapter4" 

Let's create a sim ple action m ethod in our H om e C ontroller. In the view  of the
associated action m ethod, w e w ill use the e-m ail Tag H elper:

public IActionResult AboutUs()
{
  return View();
}

The follow ing is the view  of the preceding AboutUs action m ethod:

<h3>About Us</h3>
We are one of the biggest electronics retail store serving millions 
of people across the nation. blah.blah. blah <br/>

If you want to hear great offers from us 
<email mailTo="mugil@greatestretailstore.com"></email>

W hen you run the application and access the
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http://localhost:50132/Home/AboutUs U R L, you w ill see the follow ing output:

H ere, w e created an anchor tag w ith the mailto attribute and the em ail value as
the href attribute value.

I have opened the D eveloper Tools w indow  (Press F12 to do this and select the
D O M  Explorer tab) to see the generated H TM L.
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Sum m ary
In this chapter, you learned w hat a View  engine is and how  to build a View  using the
Razor view  engine. W e also discussed different program m ing constructs that you can
m ake use of in Razor to produce the desired H TM L output. Then, you learned about
Layout and how  to provide a consistent site structure across all of the pages in your
A SP.N ET M VC application. Later, w e discussed how  to prom ote re-usability using
Partial View s w ith an exam ple. Finally, you learned how  to use Tag H elpers to
produce clean H TM L.
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C hapter 5. M odels
D ata is the heart of every application. A user enters data into the application, edits
the entered data, and searches the data. W e can even say that an application that w e
build is just an interface for the operations that w e perform  on the application data.
So, it is absolutely necessary for any fram ew ork to provide a m echanism  to handle
data operations easier and m ore m anageable. M odels in A SP.N ET M VC are used to
represent the business dom ain data.

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

M odels and their purpose
Creating a sim ple m odel and using it in the controller and view s of the
A SP.N ET M VC application
Creating a m odel specific to a View  m odel
D ata flow  in an A SP.N ET M VC  application in the context of m odels and
ViewModels

Purpose of the Entity Fram ew ork along w ith its features and benefits
A dding, updating, and deleting data using the Entity Fram ew ork
Using the Entity Fram ew ork in A SP.N ET M VC applications
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M odels
M odels are sim ple PO C O  (Plain O ld C # O bjects) classes representing your
business dom ain data. For an e-com m erce business, m odel classes w ould be
Product, Order, and Inventory. If you are building an application for a university,
m odel classes w ould be Student, Teacher, and Subject. M odels represent the
business dom ain data in your application and they are not aw are of the underlying
database that is being used in your application. In fact, you don't even need a
database to w ork w ith m odels.

They can represent the data stored in an X M L file or C SV  file or any other data in
your application. H aving said that, these m odels could be used to interact w ith your
database (in m ost cases) but they don't have any dependency to the database.

The follow ing steps describe how  to create an A SP.N ET C ore application that uses
M odels:

1. M ake sure to create an A SP.N ET 5 application w ith an em pty tem plate. Install
the A SP.N ET Core NuGet package and configure this, as discussed in an earlier
chapter.

2. Create a Controllers folder and create a HomeController w ith a single
Index action m ethod.

3. Create the follow ing folder/files for the Views m odel:
Views: This folder is inside your project.
Views\_ViewStart.cshtml: This identifies the nam e of the Layout file.
Views\Shared folder: This folder holds all the shared View  com ponents
for your application.
Shared\_Layout.cshtml: This file identifies w hat your w eb application
structure should look like.
Views\Home folder: This folder contains all of the View s of your
HomeController.
Views\Home\Index.cshtml: This is the view  corresponding to the Index
action m ethod of HomeController.

N ow , w e have created an A SP.N ET C ore application w ith C ontrollers and View s.

Let us create a Models folder in our application; this folder w ill contain all of your
m odel files. In a real w orld application, this folder and the respective m odel files
w ould reside in separate projects. For the sake of sim plicity, w e are keeping the
Models folder and its files in the sam e project.
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Let us create a sim ple m odel class Product m odel, in the Models folder:

public class Product { 
  public int ProductId { get; set; } 
  public string Name { get; set; } 
  public decimal Price { get; set; } 
} 

This Product m odel class is no different from  any other C# class and contains a few
properties about the product.

Update the Index action m ethod in HomeController to use the Product m odel, as
show n in the follow ing code snippet. W e are building the m odel data and passing the
m odel data to the View  so that it can be show n to the users. H ow ever, it is N O T
recom m ended to build the M odel data in the controller's action m ethods as it violates
the separation of concerns. For the sake of sim plicity only, w e are building the M odel
data in an action m ethod.

public IActionResult Index() { 
  /* Build the products model. It is NOT RECOMMENDED to build    
models in Controller action methods  like this. In real world 
appication, these models and the    respective Data Access 
Layer(DAL) would  be in separate projects. We are creating it here 
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to make things    simpler to explain */ 
  List<Product> Products = new List<Product> { 
    new Product { 
      Name = "Mobile Phone", 
      Price = 300 
    }, 
    new Product { 
      Name = "Laptop", 
      Price = 1000 
    }, 
    new Product { 
      Name = "Tablet", 
      Price = 600 
    } 
  }; 
  return View(Products); 
} 

Update the corresponding Index View  m ethod to use the M odel data loop through
each product and show  it as an unordered list item . The @model in the first line
represents the M odel m etadata; the type of data being passed to the View . The M odel
in the foréeach loop represents the actual data itself, a list of products in our case:

@model List<Chapter5.Models.Product> 
 
<ul> 
  @foreach (var Product in Model) { 
    <li>@Product.Name</li> 
  } 
</ul> 

W hen you run the application, you'll get the follow ing output:

W e have successfully created a M odel and have used it in our C ontroller and View .
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Let us create a com paratively com plex M odel class, Order (Order.cs in the Models
folder), w hich contains a list of products and their total am ount:

public class Order { 
  public int OrderId { get; set; } 
  public List<Product> Products { get; set; } 
  public decimal Total { get; set; } 
} 

N ow , w e have to update the Index action m ethod to use the Order m odel. O nce w e
build the list of products, w e are assigning the products list to the Order property and
calculating the total cost of the order. These calculations w ould usually be done as
part of the business layer. A gain, for the sake of sim plicity, w e are building the data
M odel and calculations here in the action; this should never be the case in a real
w orld application.

The code highlighted in bold is the changes that w e have m ade in the action m ethod:

public IActionResult Index() { 
  /* Build the products model. It is NOT RECOMMENDED to build    
models in Controller action methods  like this. In real world 
appication, these models and the    respective Data Access 
Layer(DAL) would  be in separate projects. We are creating it here 
to make things    simpler to explain   */ 
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  List<Product> Products = new List<Product> { 
    new Product { 
      Name = "Mobile Phone", 
      Price = 300 
    }, 
    new Product { 
      Name = "Laptop", 
      Price = 1000 
    }, 
    new Product { 
      Name = "Tablet", 
      Price = 600 
    } 
  }; 
 
  Order order = new Order(); 
  order.Products = Products; 
  order.Total = Products.Sum(product => product.Price); 
 
  return View(order); 
} 

The View  is updated to accom m odate the M odel changes. M odel m etadata (@model)
is changed to indicate that the O rder inform ation is passed to the View  instead of the
list of products.

Then, w e are show ing the list of products in table form at. Please note that all of the
M odel data (Order object and its properties, in this case) can be accessed through
the M odel. For exam ple, the Products class can be accessed through
Model.Products and the value of the Total can be obtained through Model.Total:

@model Chapter5.Models.Order 
 
<table border="1"> 
 
  <tr> 
    <th>Product Name</th> 
    <th>Price</th> 
  </tr> 
 
  @foreach (var Product in Model.Products){ 
    <tr> 
      <td>@Product.Name</td> 
      <td>@Product.Price</td> 
    </tr> 
  } 
  <tr> 
    <td><b>Total</b></td> 
    <td><b>@Model.Total</b></td> 
  </tr> 
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</table> 

W hen you run the application, you'll see the follow ing output:
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M odels specific to a V iew  com ponent
There are scenarios w here you m ight w ant to update only a few  properties in a large
M odel or you m ight w ant to create a new  M odel based on a few  m odels. In such
scenarios, it is better to create a new  M odel specific to the View .

For exam ple, let us assum e that w e are building a screen w here you update the price
of the product. This sim ple screen m ay contain only three propertiesð product ID ,
product nam e, and price of the product. B ut the product's M odel m ay contain m ore
than 30 properties to hold all details of the product such as m anufacturer, color, size,
and other properties. Instead of sending the com plete M odel w ith all the properties,
w e can create a new  M odel specific to this view  w ith only a few  propertiesð ID ,
N am e, and Price.
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N ote on V iew M odels
The View M odels are entities w here w hen you update the M odel, your View  w ould
get updated autom atically and vice versa. In m any online articles and even in som e
books, they are referring to View M odels w hen they are actually trying to m ean
M odels specific to the View .

In View M odels, binding is tw o w aysð w hen you update either the M odel or the
View , the other one w ould get updated autom atically. Let us consider a sim ple
exam ple; you have a form  w ith various fields on the left-hand side and print preview
on the right side. In this case, w hatever you type in real tim e in the form  w ill be
reflected im m ediately on the right side. In such cases, you can use pure View  m odels
w hen you type, your View M odel w ould be updated and that ViewModel w ould be
consum ed in the right-hand side print preview . These pure View M odels are being
used in advanced JavaScript fram ew orks such as K nockout or A ngularJS.

In M odels specific to the View , w e are binding in only one w ay from  the M odel to
the View . H ere, w e are sending a M odel specific to the View  instead of the generic
M odel (w hich represents a business dom ain class).

H ow ever, in this book, w e w ill be referring to M odels specific to View as
ViewModel for brevity. U nless otherw ise specified, you should read all View M odels
as M odels specific to View . So, I am  m aking the sam e m istake m ade by other authors 

.
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D ata flow  w ith respect to a M odel
The follow ing block diagram  show s the data flow  in an A SP.N ET M V C  application:

D ata Source represents your application data. The application data could reside
anyw hereð from  full-fledged R D B M S such as SQ L servers to sim ple Excel
spreadsheets, or anything in betw een.

M odels represent the business dom ain data for your application and are independent
of the data source being used. The sam e m odel could be used w ith different data
sources.

W e can use the M odel as-is in our view s to get data or to present it. B ut in som e
view s, you m ight not need all the properties of the m odel. So, instead of sending the
entire M odel to the View , w e create m odels specific to the View  and use them  in our
View . This m akes things sim pler.

The follow ing is the high-level sequence of events that happens w hen you store or
retrieve a record in A SP.N ET Core using the M odel:

1. U sers enter the data in a form  (created using View s) in the application. The
fields in the form  do not need to represent the com plete m odel as w e need only a
few  properties in the M odel.

2. The entered data is passed to the controller w here M odel binding happens.
M odel binding is the process w here the data entered in the View  gets m apped to
the M odel or View M odel.

3. If the data is received in the View M odel, then w e w ould be converting the
View M odel to the M odel.
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4. Finally, the M odel data is stored in the data source.

Till now , w e have been handling only in-m em ory data in our application. In alm ost
all real w orld applications, som e form  of the database w ill be used for data storage,
access, and retrieval. In the next section, w e w ill discuss the Entity Fram ew ork
(O R M  fram ew ork), w hich m akes data access sim pler from  a .N ET application.
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M odel binding
M odel binding is the process of m apping the M odel data com ing from  the View  to the
View M odel param eter of the action m ethod in the Controller.

Let us consider a sim ple form  w ith a couple of form  fieldsð Name and EmailID. O n
the subm ission of the form , these values w ould be m apped to the ViewModel object
of the action m ethod of the C ontroller. M odel binding takes care of this m apping. The
M odel binder looks for a m atch in the form  fields, query strings, and request
param eters.

In the preceding exam ple, any class w ith these properties w ould be picked up by
M odelBinder w ithout any issues.

A s the follow ing Person class contains the Name and EmailID properties, the m odel
binder w ould not com plain about using this m odel for m apping the entered values in
the form :

public class Person { 
  public string Name { get; set; } 
  public string EmailID { get; set; } 
} 

The follow ing code snippet show s how  to use the Person class in the action m ethod:

public ActionResult Add(Person p) { 
  return View(); 
} 
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T he E ntity Fram ew ork
The Entity Fram ew ork is the O bject R elational M apping (O R M ) fram ew ork that
enables developers to w ork on dom ain-specific objects directly for data access
instead of w orking on database queries. This reduces a lot of the code com plexity in
the data access layer in the application.

Before discussing the Entity Fram ew ork and its features, let us pause for a m om ent
and think about the steps that w e follow  w hen w e try to save som e inform ation to the
database w hen using A D O .N ET:

1. Construct the business dom ain object.
2. Create a connection to your database.
3. O pen the connection.
4. Create a com m and object along w ith the com m and type.
5. A dd the properties of your business dom ain object to the param eters of the

com m and object.
6. Execute the com m and that saves the data into the database.

W e have to follow  the previously m entioned six steps for com m on operations such as
saving a piece of data into the database.

If you are using an O RM  fram ew ork such as the Entity Fram ew ork, you just need
three steps:

1. Construct the business dom ain object.
2. Create the DbContext class for your business dom ain object. The instance of

the DbContext class represents the session w ith the database.
3. Save it to the database using the instance of the DBContext class.

You m ight w onder how  that is possible.

A s a m atter of fact, in the background, the Entity Fram ew ork creates a connection to
the database and executes the query to save the business dom ain object to the
database. To m ake it sim ple, the Entity Fram ew ork w rites all the data access code for
you so that you can concentrate on achieving the business functionality of the
application rather than w riting the database layer code.
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T he E ntity Fram ew ork is independent of
A SP.N E T M V C
A s discussed earlier, the Entity Fram ew ork is an O RM  fram ew ork for accessing data
and is independent of A SP.N ET M V C . The Entity Fram ew ork could be used in
W indow s C om m unication Foundation (W C F) services, W eb A PI services, and
even in console applications. You could use the Entity Fram ew ork in any type of
application and m ake use of it to access data using objects. The concepts and the
functionalities of the Entity Fram ew ork rem ain the sam e, irrespective of the type of
application that you use it w ith.

N ow , w e are going to use the Entity Fram ew ork w ith the console application. This
allow s us to concentrate on the task at hand and dem onstrate the functionalities of the
Entity Fram ew ork instead of w orking on the boilerplate code of the A SP.N ET Core
application. In a later part of this chapter, w e w ill integrate the Entity Fram ew ork
w ith the A SP.N ET Core application.

The latest version of the Entity Fram ew ork for the SQ L server is 7.0.0 and it is still
in beta at the tim e of w riting this book. EF7 (Entity Fram ew ork 7) brings significant
changes w hen com pared to its previous version (Entity Fram ew ork 6). H ow ever,
EF7 is the recom m ended version w hen building A SP.N ET 5 applications and hence
w e w ill be using this version in this book.

N ote

W e need a database to explain m any of the features of the Entity Fram ew ork. Please
install SQ L Server 2014 Express on your PC  before continuing further. Step by step
instructions for installing SQ L Server 2014 Express and SQ L Server M anagem ent
Studio is given in Appendix A.
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C reating console applications w ith the E ntity
Fram ew ork
Follow  these steps to create a sim ple console application:

1. Select File | N ew  Project and select C onsole A pplication.
2. N am e the project and click on O K .
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Installing the E ntity Fram ew ork 7 N uG et
package
There are tw o w ays to install any NuGet package in your application:

Using the NuGet Package M anager
Using Package M anager C onsole

U sing the N uG et P ackage M anager

People w ho prefer graphical interfaces can use this option:

1. Right-click on the console project and select M anage N uG et Packages from
the context m enu:
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2. Search for EntityFramework.MicrosoftSqlServer in the NuGet package and
m ake sure the Include prerelease checkbox is checked. C lick on Install once
you select E ntityFram ew ork.M icrosoftSqlServer and select Latest pre-
release 7.0.0-rc1-final (at the tim e of w riting this book). You can select any
latest version of Entity Fram ew ork 7:

3. O nce you click on Install, the NuGet package m anager w ill ask you to review
the changes. C lick on O K :
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4. C lick on I A ccept in the L icense A cceptance w indow :
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5. O nce you click on I A ccept, it w ill install the Entity Fram ew ork w ith all its
dependencies. In the O utput w indow , you w ill get the Finished m essage once
the installation is com plete:

U sing the P ackage M anager C onsole

To install the NuGet package using the Package M anager C onsole, follow  these steps:

1. O pen the Package M anager C onsole w indow  by selecting the m enu option
V iew  | O ther W indow s | Package M anager C onsole.
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2. Type Install-Package EntityFramework.MicrosoftSqlServer - Pre in
the Package M anager C onsole w indow  as show n in the follow ing screenshot:

3. O nce the installation is com plete, a m essage, Successfully installed
'E ntityFram ew ork.M icrosoftSqlServer 7.0.0-rc1-final', w ill be show n:
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Installing E ntity Fram ew ork com m ands
W e need to install the Entity Fram ew ork com m ands package in order to perform
m igration activities. M igration includes the creation of a database and its associated
tables. A ny changes in the schem a w ill also be taken care of by m igration:

A s discussed earlier, w e need to follow  three steps in order to interact w ith the
database w hen w e are using the Entity Fram ew ork:

1. C reate the Model classes.
2. C reate the DbContext class for your business dom ain object. The instance of

the DbContext class represents the session w ith the database.
3. C onstruct the business dom ain object and save it to the database using the

instance of the DBContext class.

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

C reating M odel classes

The Model classes are sim ple PO CO  objects, w hich can be used w ith the Entity
Fram ew ork.

Let us create a PO C O  class for our business dom ain object, the Employee class in
our case. I have created a new  file nam ed Employee.cs in our console application
w ith the follow ing content. This Employee class contains a few  properties of an
em ployee and has no special properties or fields to m ake it w ork w ith the Entity
Fram ew ork.

Let's take a look at the follow ing code snippet:

public class Employee { 
  public int EmployeeId { get; set; } 
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