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What is MVC?

 Model-View-Controller (MVC)
 Standard Architectural Pattern

e Separation of concerns:
model, view, controller

Model

S

View : Controller



ASP .NET MVC Framework

 An alternative to ASP .NET Web Forms
 Presentation framework

— Lightweight o
. Sample ASP.NET MVC application
— Highly testable
— Integrated with the | -
existing ASP .NET
features:
* Membership-Based

Authentication
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ASP .NET MVC Framework
Components

e Models

— Business/domain logic

— Model objects, retrieve and store model state in a
persistent storage (database).

* Views

— Display application’s Ul

— Ul created from the model data
e Controllers

— Handle user input and interaction
— Work with model
— Select a view for rendering Ul



When to use MVC approach?

* Advantages:
— Easier to manage complexity (divide and conquer)
— It does not use server forms and view state
— Front Controller pattern (rich routing)
— Better support for test-driven development
— Ideal for distributed and large teams

— High degree of control over the application
behavior



ASP .NET MVC Features

e Separation of application tasks

— Input logic, business logic, Ul logic

* Support for test-driven development
— Unit testing
— No need to start app server

* Extensible and pluggable framework

— Components easily replaceable or customized
(view engine, URL routing, data serialization,...)



ASP .NET MVC Features (cont.)

e Support for Dependency Injection (Dl)
— Injecting objects into a class
— Class doesn’t need to create objects itself
e Support for Inversion of Control (I0C)

— If an object requires another object, the first
should get the second from an outside source

(configuration file) S .. . .. ‘




ASP .NET MVC Features (cont.)

Extensive support for ASP .NET routing

Building apps with comprehensible and
searchable URLs

Customizable URLs

— Adapted to work well with search engines
— Adapted to REST addressing

— Decoupled from resource files

Use of existing ASP .NET features
(backward compatibility)



ASP .NET MVC App Structure

 URLs mapped to controller classes

e Controller
— handles requests,
— executes appropriate logic and
— calls a View to generate HTML response

* URL routing
— ASP .NET routing engine (flexible mapping)

— Support for defining customized routing rules
— Automatic passing/parsing of parameters



ASP .NET App Structure

e No Postback

interaction!

 All user interactions

routed to a controller

* No view state and

page lifecycle events

Solution Explorer
=

J,q Solution ‘MovBasicWalkthrough' (2 projects)
4 |8 MvcBasicWalkthrough
=d| Properties
o References
_ | App_Data
1 Cantent
] Controllers
_ Models
 Scripts
4 [ Views
. Account
.4 Home
_d Shared
_:. Web.config
ﬂj Global asax
i Web.config
F _ﬁ hMuecBasicWalkthrough. Tests
W Properties
4 References
J Controllers

| App.config

* [
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MVC App Execution

* Entry points to MVC:
— UrlRoutingModule and MvcRouteHandler

* Request handling:
— Select appropriate controller
— Obtain a specific controller instance
— Call the controller’s Execute method



MVC App Execution - stages

Receive first request for the application
— Populating RouteTable

Perform routing

Create MVC Request handler
Create controller

Execute controller

Invoke action

Execute result

— ViewResult, RedirectToRouteResult, ContentResult,
FileResult, JsonResult, RedirectResult



MVC App Execution

}I

HTHI.

Invoke Action

Invoke Methad » I

Lookup View

(viewData) }I
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BUILDING VIEW PAGES USING RAZOR LANGUAGE

RAZOR ENGINE
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Razor Engine

* A new view-engine
* Optimized around HTML generation
* Code-focused templating approach



Razor Engine — Design goals

Compact, Expressive and Fluid
Easy to learn

It is not a new language
Works with any text editor
Great Intellisense

Unit-testable

— Testing views without server, controllers...



Razor — HelloWorld

e Uses @ for
Razor blocks

razor file

<hl>Razor Example</hl:

@ http/flocalhost47136/helloworld - Windows Internet Explarer = | B |l e
& U~ [ mpunecaneseimssheloneris <[ 5[4 [ x [ [ zing s - Hello @name, the year is (@DateTime.MNow.Year
Tt Favorites | (@ http://localhost4T136/h... | v B -0 & v Pager </h3»

Razor Example <p> |

Hello Scolt, the year is 2010 Checkout <a href="/Products/Details/@@productId”:>this product</a:
| </p>

Checkout this product

€& Local intranet | Protected Mode: Off fa v ®WI10% ~

<hl:>Code Nugget Example with .ASPX file</hl:

.aspx file s

Hello <#=name >, the year is <¥= DateTime.MNow.Year >
</h3>

{"_'I}

Checkout <a href="/Products/Details/<¥-productId ¥>">this product</a>
) p
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Loops and Nested HTML

Razor syntax .aspx syntax

<ul id="products": <ul id="products":

fiforeach(var p in products) { <& foreach(var p in products) { %>
<lixfp.Name {($@p.Price)</lix <liz<%=p.Name®> (3<¥=p.Pricel>)< /1i:

i <k T B>

</ul> </ul>

‘€& http://localhost47136/ProductListing - Windows Internet Explorer =NNCN X

@l\._./l L |g, http://localhost:47136/ProductListing v| @ |¢?| > | |b Bing 2 -

b

E:I‘FEVDritES- 88 - | &L Ehttp:fm x ﬁ - E * [ E%a - Pagev

[ »

Pen (51.99)
Glass ($9.99)

Book ($14.99)
DVD ($11.99)

-
m

1

€L Local intranet | Protected Mode: Off 5 T H100% -
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If Blocks and Multi-line Statements

Multi-Token
IF statement
statement
v
f@if (products.Count == @) { <pxYour Message: @("Mumber is: ™ + number)
<prSorry - no products in this category</p>
} else {
<p>ke have a products for youl</p>
b
Multi-line ) Variables can span
statement multiple server
code blocks!
@ . ©
int number = 1;
string message = "Number is™ " + number;
¥

<px¥our Message: ([@message</p:
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Integrating Content and Code

Parser examines right-hand
side of @ character.

<p*

Send mail to scottgu@microsoft.com telling him the time: @DateTime.MNow.
< p»

<p

Send mail to scottgufmicrosoft.com telling him the time: 7/2/2010 1:53:12 PM.
</p>

@if (DateTime.Now.Year == 2818) {

<span> _ o Identifying nested
if year is 2818 then print this <br/:
multi-line text block and content Wlth HTML
the date: @DateTime.MNow

</span> block tag
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Layout/Master page

<IDODCTYPE hitml> o
et SiteLayout.cshtml
<head>
<titlexSimple Site</titlex
</head>
<body>
<div id="header™>»
<@ href="/">Home</ax
<a href="/4bout:About</as
</dive
<div id="body">
@RenderBody () @RenderBody()
</dive
Including specific body content.
</body>
</html>
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ontent page

&{
LayoutPage = "Sitelayout.cshtml”;

) Explicitly setting LayoutPaﬁge property.

<hls=About This Site</hls

<!DOCTYPE htmli

{p> <html >
. . . " " <head>»
This is some content that will make up the "about critle>Simple Site</title>
page of our web-site. We'll use this in conjunction </nead>
. . <body>
with a layout template. The content you are seeing here o
comes from the Home.cshtml file. <div id="header">
sl <a href="/">Home</a>
P <a href="/Lbout">About</ax
<p> </divy

And obviocusly I can have code in here too. Here is the

current date/time: @DateTime.MNow
</p> <hi>Bbout This Site</hl>

<div id="body">

<p
Thiz i=s =zome content that will make up the "about™
page of our web-zite. We'll use this in conjunction
with a layout template. The content you are seeing here
comes from the Home.cshtml file.

</p>

<p>
And obviously I can have code in here too. Here is the

Complete HTML page. current date/time: 7/2/2010 2:53:24 PM

</p¥>
</div>

</body>
</html>
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Master page — section overrides

<IDOCTYPE html>

<htmlz
<head:>
<titlexSimple Site</title:
</head>
<body>
<div id="header":
<@ href="/">Home</a>
<@ href="/About">About</ax
<fdive
<div id="left-menu™>
{iRenderSection("menu”, optional:true) 2 2 3 2
dins This section is optional.
<div id="body">
{IRenderBody ()
<fdive
<div id="footer™:
fiRenderSection("footer™, optional:true) 2 2 3 2
dins This section is optional.
</body>
</html>
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Master page — section overrides

<!DOCTYPE html:x

<html>
<head:>
<titlexSimple Site</title:
</head:
<bady>
<div id="header”:
<@ href="/":Home</a>
<@ href="/About">About</ax
</divs
<div id="left-menu":
fiRenderSection("menu”, optional:true)
<fdive
<div id="body">
iRenderBody ()
<fdive
<div id="footer":
fiRenderSection(“footer”, optional:true
<fdivs
</body:
</html>

<hl>About This Site</hl:

<pe
This is some content that will make up the "about™
page of our web-site. We'll use this in conjunction
with a layout template. The content you are seeing here
comes from the Home.cshtml file.

</p=

<pe
And obvicusly I can have code in here too. Here is the
current date/time: @DateTime.Now

</p>

: ) . Named section.
[@section menu {

<ul id="sub-menu™:
<li=About Item 1</1i:
<li=About Item 2</1i:
<fuls

¥

\ _ Named section.
) lﬁ [@section footer {

<p>This is my custom footer for Home</p>
¥
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Master page — result html

<!DOCTYPE html>

<html>
<head>
<title»Simple Site</title>
</head¥
<body>
<div id="header">
<a ef="/">Home</a>
<a href="/About">hbout</a>
</div>
<div id="left-menu":>
<ul id="sub-menu">
<li>About Item 1</1li>
<li>About Item 2</1i>
</ful>
</div>
<div id="body">
<hl>About This Site</hl>
<pr
Thi= is =some content that will make up the "about™
page of our web-site. We'll use this in conjunction
with a lavout template. The content you are seeing here
comes from the Home.cshtml file.
</p>
<o
And obwviously I can have code in here too. Here is the
current date/time: 7/2/2010 3:34:05 PM
<fp>
</div>
<div id="footer">
<p>Thiz iz my custom footer for Home</p>
</div>
</body
</html>
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Re-usable “HTML Helpers”

Methods that can be invoked

within code-blocks

Encapsulate generating HTML

Implemented using pure code

Work with Razor engine

Built-in HTML helper

«fieldset>

<legend>Edit Product</legend:>

“dive

@Html. LabelFor(m => m.ProductID)

</dive
dive

@Html.TextBoxFor({m => m.ProductID)
[@Html.ValidationMessageFor(m => m.ProductID)

</dive
«/fieldset>



Define own HTML helpers

@helper Helper’s parameters (full
declarative syntax language and ebugging support)

fihelper ProductListing(List<Product> products

) €
<L HTML Helper definition ]

<ul id="products":

@foreach(var p in products) { HTML Helper should be placed
<lixf@ip.Name ($@p.Price)</1ix . .
) to Views\Helper directory.
<fuls
].
<body>

<hl>Here are My Products</hl:

dive
@ProductListing(Model.Products)
<fdive

HTML Helper Invocation

</body>

27 of 114



Visual Studio support

=0 RarorSample - Microsoft Visual Studi

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze

Window Help

PSP 6 aR 9 - &5 b Debug -/ Any cPU

-1 2

List.cshtml® ¢ *

| 52|

::‘* RazorSample

<h1»Products</hl> 4

K]

- <ul id="products”>

@foreach (var p in Model.Products) {
<1i>@p.k/1i>

' Category

¥ Equals

W GetHashCode
W GetType

ﬁ Mame

% ToString

ﬁ UnitPrice

string Product.Mame

K]

K]

=d| Properties
«J] References
3} App_Data
3 Content
[ Controllers
3 Models
[ Scripts
= Views
» [ Account
4 | Home
E| About.aspx
=] Index.aspx
4 | Products
] List.cshtml
» [ Shared
i3 Web.config
ﬂj Global.asax
s Web.config

o~
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Razor — Summary

A good new view engine
Code-focused templating
Fast and expressive
Compact syntax
Integrated with C# and VB



CREATING ASP .NET MVC
APPLICATION



New Project ...

b Start Page - Microsoft Visual S... &3 Y1 Quick Launch (Ctrl+Q) A= B X
FILE EDIT WVIEW DEBUG TEAM  TOOLS TEST  ARCHITECTURE  AMALYZE Sign in E
WINDOW  HELP

5 - |5hv" w| - '| b Attach.. ~ - |p _

Start Page ® X

. . , ;
Ultimate 2013 Discover what's new in
Ultimate 2013
Start You can find information about new
features and enhancements in Ultimate
Open Project... 2013 by reviewing the following sections.
Open from Source Control... Learn about new features in Ultimate 2013
See what's new in MET Framewaork 4.53.1
Explore what's new in Team Foundation Service
Recent

Relocate the What's Mew information
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¥ Recent NET Framework 4.5 ~ Sort by: Default

4 |nstalled c#
EJ ASP.MET Web Application  Visual C#

4 Templates
I Visual Basic
4 Visual C#
Windows
r Web
Cloud
Silverlight
Test
WCF
I: Other Project Types
Samples

I Online

Click here to go online and find termplates.

Marme: Il Mwch cn.riel |

Location: chusersiriandeldocumentstvisual studio 20013\Projects

Solution name: Mhehlovie [w
C
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Select the project template

Select a ternplate:

i S i N I -~i I I~
Empty Web Forms Web APl
i

Single Page Facebook
Application

Add folders and core references for
[] Web Forms [« MVC [ Web API

[ ] Add unit tests

Test project name: hhrcblovie, Tests

A project template for creating ASP.NET MVC applications.
ASP.NET MVC allows you to build applications using the
Model-View-Controller architecture, ASP.MET MVC
includes many festures that enable fast, test-driven
development for creating applications that use the latest
standards.

Learn more

Change Authentication

Authentication:  Individual User Accounts
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ASP .NET MVC App Home page

o MvcMovie - Microsoft Visual S... &3 Y1 | Quick Launch (Cirl+Q) P- B x

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM  TOOLS  TEST Signin E
ARCHITECTURE ~ AMNALYZE  WINDOW  HELP

. |@":—|le - v|b-lnternetEHpIorervE-| O'|5i;

Your ASP.MET application #
URL: |C:\tfs\MVCS\RTM\Mchovie\Mchovie\Project_Readme.htmI

application

CUSTOMIZE APP DEPLOY GET HELP

This

appllcatlon Get started with Ensure your app Get help
. ASP.NET MVC is ready for
CO“SlStS roduciion Getmore
Change the site's P templates
Of' theme Windows Azure

Add more Hosting providers
libraries using
Sample pages MuGet
showing basic
nav between
Home, About,
and Contact Customize

Configure
authentication

information

Theming using about the website
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Run the application...

=
| - hitp://localhost 1234/ | Home Page - My ASP.NET ... ¥ . #r X It

ASP.NET

ASP NET is a free web framework for building great Web sites and Web
applications using HTML, C55 and JavaScript.

Learn more »

Getting started

ASP NET MVC gives you a powerful, patterns-based way to build dynamic websites that
enables a clean separation of concemns and gives you full control over markup for enjoyable,

agile development.

Learn more =

Get more libraries
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Expand the default App menu

r
j_ Home Page - My ASP.NE x\_ Home Page - My ASP.MET =

C

- c |1 localhost; 1234 ‘“_’ ] |1 localhost: 1224

- 2 . L]
Application name

ASP.NET

ASP.NET is a free web framework for building great

Web sites and Web applications using HTML, CSS and
JavaScript

Learn more =

v ACD NLCT v
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ADDING CONTROLLER



Adding controller

Controller...

‘O Mew ktem... Ctrl=Shift+ A
*a Existing Item... Shift+Alt+ A

Mew Scaffolded ltem...
Mew Folder

Add ASP.MET Folder
Web APl Controller Class (v2)
W Class..,

«f o« ol B

I,

Solution Explorer 0™
it @~ QG
search >olution Explorer (Ctrl+;) L2

sl Solution 'MvchMovie' (1 project]
4 i%] MvcMovie

b & & Properties

I» =W References

App_Data
b App_Start
b Content

View in Browser (Internet Explorer) Ctrl+Shift+W

Browse With..,
Add b
Scope to This

MNew Solution Explorer View

Show on Code Map

Get Latest Version (FRecursive)

Check Out for Edit...

Source Control L
Exclude From Project

Cut Ctrl+ X
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Adding controller (cont.)

6@ MVC 5 Controller - Empty

#v MVC'5 Controller with read/write actions

MVC 5 Controller with views, using Entity
b1 Framework

‘g Web API 2 Controller - Empty

Web API 2 Controller with actions, using
Entity Framework

Web APl 2 Controller with read/write
actions

Web APl 2 OData Controller with actions,
using Entity Framework

Controller name:

MVC 5 Controller - Empiy
by Microsoft
v5.0.0.0

An empty MVC controller.,

Id: hveControllerEmptyScaffolder

Add Controller

HelloWarldController

Add

Cancel
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Adding a controller (cont.)

b MvcMovie - Microsoft Visual Studio L) Y1 | Quicklaunch (Ctri+Q) P - B x

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM  TOOLS TEST  ARCHITECTURE Sign in E
AMALYZE  WINDOW  HELP

@v |5ﬁv@ w| - '|}InternetExplorer'ET-| 0'|p ; |: ':

HelloWorldController.cs + X Solution Explorer
@ Index() f;j| - a

*2 MvcMovie.Controllers.HelloWorldCor -

—lusing System;
using System.Collections.Generic;
using System.Lling; ala] Solution 'MvcMavie' (1 project)
using System.leb; 4 +F] MvcMovie

using System.Web.Mvc; b &M Properties

. [ =-m Ref
-Inamespace MvcMovie.Controllers Erences
I App_Data

0 references AF'F'-S‘tart
public class HellolWorldController : Controller Content
{3 Controllers
P& o AccountController.cs
I B+ c# HelloWorldController.c
P & * HomeController.cs

Search Solution Explorer (Ctrl+) 2~

- I
S/ GET: /HelloWorld/

- public ActicnResult Index()

1
h

fonts
Models
Scripts

return View();

k¥ v v

Yiews
[ Account
| HelloWorld I
P Home
P Shared
al@1 _ViewStart.cshtml
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Testing the controller

using System.Web;
using System.Web.Mvc;

namespace MvcMovie.Contrellers
{ | localhost1234/HelloWorld

public class HelloWorldController : Controller e C  ® localhost1234/HelloWorld 'ﬂi" A
1

/o This 1z tny default action. ..
/f GET: /HelloWorld/

public string Index()
1

return "This is my <b>default</b> action...™;

'
Jf GET: /HellowWorld/Welcome/

public string Welcome()

{

return “This is the Welcome action method...™;

41



Mapping controller

e Controller selection based on URL

* Default URL routing logic:
/[Controller]/[ActionName]/[Parameters]

* Format for routing in
App_Start/RouteConf/g cs

public static woid RegisterRoutes(RouteCollect routes)

routes.IgnoreRoute("{resource}.axd/{*pathInfo}™);

te
e: "Default"™,
url: “{controller}/{action}/{id}",
defaults: new { controller = "Home", action = "Index", id = UrlParameter.Opticnal }
)s
h
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URL routing

 Webapp URL without URL segments =>
HomeController::Index()

* |Index() — default method of a controller
* /HelloWorld => HelloWorldController

* /HelloWorld/Index =>
HelloWorldController::Index()

* http://webapp:port/HelloWorld/Welcome =>
HelloWorldController::Welcome()




Parameters

 /HelloWorld/Welcome?name=Scott&numtimes=4
* |Introducing 2 parameters to Welcome method
* Parameters passed as query strings!

public string Welcome(string name, int numTimes = 1)} {
return HttpUtility.HtmlEncode("Hello ™ + name + “, NumTimes is: " + numTimes);

¥

| localhost1234/HelloWarld,

<« C @ localhost1234/HelloWorl d/Welcome?name=Scott&numTimes=4 5% | N

Hello Scott, MumTimes 15: 4
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URL Parameters

* http://webapp/HelloWorld/Welcome/3?name=Rick

public string Welcome(string name, int ID = 1)
1
return HttpUtility.HtmlEncede("Hello ™ + name + ", ID: ™ + ID};
h
| localhost:1234/HelloWorl: x

€« C | [ localhost:1234/HelloWorld/Welcome/3?name=Rick

Parameter ID matches URL specification
in RegisterRoutes method.

Hello Rick, ID: 3

—

public static wvoid RegisterRoutes(RouteCollection routes)

1
routes.IgnoreRoute("{resource}.axd/{*pathInfo}"};
routes.MapRoute(
name: “Default™,
url: "{controller}/{action}/{id}",
defaults: new { controller = "Home", action = "Index", id = UrlParameter.Opticnal }
)i
¥
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ADDING A VIEW



Views

* Views created using Razor view engine
* Controller method returns View object
e Controller method return type is ActionResult

e Common pattern: all view pages share the
same master layout page



reate View page

Solution Explorer * 0 X

@l e--ua "
Search Solution Explorer (Ctrl+;) P~
gl Solution 'MvcMovie' (1 project)
4 7] MvcMovie

b &M Properties
[ =B References

App_Data
B App_Start
[ Content
4 Controllers

P & C* AccountController.cs
I+ c# HelloWorldController.c
P & c* HomeController.cs

B fonts
B Maodels
P Scripts
P Views
[ Account
& HelloWorld
View in Browser (Google Chrome) Ctrl+Shift+W
Browse With...
View... Add ,
Controller... Scope to This
‘O MNew ltem... Ctrl+Shift+A Mew Solution Explorer View
*q  Existing ltem... Shift+Alt+4 &% Show on Code Map
Mew Scaffolded ltem... Exclude From Project
T New Folder M Cut Ctrl+X
Add ASP.MET Folder Y | Ol Copy Crl+C
MVC 5 View Page (Razor) Paste Ctrl+V
MVC 5 View Page with Layout (Razor) Delete Del
MVC 5 Layout Page (Razor) Rename
MVC 5 Partial Page (Razor) Open Folder in File Explorer
% Class.. & Properties Alt+Enter
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Create View page

Solution Explorer

! e-&qno

Search Solution Explorer (Ctrl+ P~

fa] Solution 'MvcMovie' (1 project
¥ MvcMovie

b % Properties

=B References

ltem name: | Indey

I App_Data
b Wl App_Start
b B Content
Project folders: Contents of folder ! Master page' ' I B Controllers
a B MvcMovie b M img
I App_Data [#1_loginPartial.cshtml i Models
I App_Start (@1 Error.cshtml b W Scripts
I Content 4 =] Views
I Controllers b ol Account

I fonts
I Models 4 ™ HelloWorld

B Properties (& Index.cshtml

u-B References b M Home
[ Scripts b B8 Shared
4 I Views 6@ _ViewStart.cshtml
" Account ¥ Web.config
" HelloWorld favicon.ico
I Home [ @ Global.asax
¥ packages.config

c* Startup.cs

b 4§ Web.config

L [ 3
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Implementing View page

@] €« C | [} localhost:1234/HelloWorld A

Layout = "~/Views/Shared/ Layout.cshtml™; ~
i Application name El
@

ViewBag.Title = "Index";
}

Index

<h2>Index</h2>

Hello from our View Template!

<p>Hello from our View Template!</p>
@ 2013 - My ASP.MNET Application

public ActienResult Index()
{ ) .
rcturn TEER- Change controller’s method signature.

} The method retures a view object:
searches a view file that is named the

same as the method (Index.cshtml). 50 of 114



ViewBag

* Pass data between view template and
layout view file

* ViewBag is a dynamic object
(has no defined properties)

View template file.

<!DOCTYPE html:

<html:

<head:
<meta charset="utf-8" />

Layout VieW flle <meta name="viewport" content="width=device-width, initial-scale=1.8">
ctitlexfiViewBag.Title - Movie App</titlex
@ @istyles.Render("~/Content/css™)
ViewBag.Title = "Mowvie List"; @scripts.Render("~/bundles/modernizr™)

} </head>
<h2:My Movie List</h2:

<p>*Hello from our View Template!</p>



Passing data from Controller to View

View is used for data presentation
Controller must provide a view with the data
One approach: using ViewBag

— Controller puts data to ViewBag,

— View reads ViewBag and renders the data
— No data binding!

Alternative approach: the view model
— Strongly typed approach



Passing data from Controller to View

Controller

using System.Web;
using System.Web.Mvc;
namespace MvcMovie.Controllers
1
public class HelloWorldController : Controller
1
public ActionResult Index()

1

return View();

public ActiconResult Welcome(string name, int numTimes

ViewBag.Message = “"Hello ™ + name;
iewBag. NumTimes = numTimes;

return View(};

) Returns
} HelloWorldView
object.

&«

Welcome

View

@{

ViewBag.Title = "Welcome™;

<h2>Welcome</h2>

<ul>
@for (int i = 8; i < ViewBag.NumTimes; i++)
1

¢lixfiViewBag.Message<,/1iz

= 1} <ful>
|
Welcome - Movie App x
C | [ localhost1234/HelloWorld /Welcome?name=Scott&numtimes=4 ‘?:'}? =

Hello Scott
Hello Scoftt
Hello Scott
Hello Scott

© 2013 - My ASP.NET Application
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ADDING A MODEL



Model components

Entity framework - data access technology

“Code first” development paradigm
(first code classes, then generate DB schema)

“Database first” development paradigm

define db schema first,
then generate models, controllers and views



Adding a model class

Solution Explorer v o X
@ e-endi & -
Search Solution Explorer (Ctrl+;) P~

akaJ Solution 'MvcMovie' (1 aroject)
4 551 MvcMovie
b & M Properties
b =m References
App_Data
App_Start
Content
Controllers

v vwvw

fonts

View in Browser (Firefox) Ctrl+Shift+W
Browse With...
Controller... Add ’
‘O New ltem... Ctrl+Shift+A Scope to This
O Existing Item... Shift+Alt+ A BB New Solution Explorer View
New Scaffolded Item... ., Show on Code Map
% New Folder &  Get Latest Version (Recursive)
Add ASP.NET Folder » W Check Out for Edit...
Enter the class name, MVC 5 View Page with Layout (Razor) Souirce Contiol ,
e.g. Movie.cs =% Class.. Exclude From Project
o Cut Ctrl+X
! Copy Ctrl+C
Paste Ctrl+V
X Delete Del
N Rename
¢ Open Folder in File Explorer
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Adding properties to a model class

using System

namespace MvcH

{

public class Movie

1

public
public
public
public
public

int ID { get; set; }

string Genre { get; set; }

decimal Price { get; set; }
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Adding a DbContext class

EF database
context
FETCH,
INSERT,
UPDATE

using System;

using System.Data.Entity; EF namespace
DbContext
Eamespace MvcMovie.Models DbSet
public class Movie
1
public int ID { get; set; }
public string Title { get; set; }
public DateTime ReleaseDate { get; set; }
public string Genre { get; set; }
public decimal Price { get; set; }
¥
public class MovieDBContext : DbContext
1
public DbSet<Movie> Movies { get; set; }
¥
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<connectionStrings>

DB Connection string

Solution Explorer ~ 0 % <?xml version="1.8" encoding="utf-8"7»

" <l--
W e-éenagm & For more information on how to configure your ASP.NET application, please wisi
Search Solution Explorer (Ctrl+:) D - http://go.microsoft. com/fwlink/?LlinkId=381888
-
fad Elution ‘MvcMovie' (1 project) <configurations
4 MvcMovie <configSections>
b & Properties <!-- For more information on Entity Framework configuration, wisit http://go
[ =W References <section name="entityFramework" type="System.Data.Entity.Internal.ConfigFile
W App_Data dconfig?ectiorjﬁ
b W App_Start monnectmnSErlngs} o . . .
<add name="DefaultConnection” connectionString="Data Source={Locallb)'wll.&]
b L) providerName="5ystem.Data.5qlClient" />
b W Controllers <fconnectionStringss
b B img <app>etiings:
b Models <add key="webpages:Version" value="3.8.8.8" />
b B Scripts <add key="webpages:Enabled" value="false" />
BB Views <add key="PreserveLoginUrl™ value="true" /=
e AT <add key="ClientValidaticnEnabled" wvalue="true" /=
b &) Global.asax <add key="UnobtrusivelavaScriptEnabled" wvalue="true™ />

<fappSettings>»

¥l packages.config <system.web>

c# Startup.cs

P @ Web.config

<add

<add

Separate connection string
e ieEContatn for each DbContex class

connectionString="Data Sounrce=(LocalDB)‘\v1l.0 ;AttachDbFilename=|DataDirectory|\Movies. mdf;Integrated Security=True"
providerHame="8ystem.Data.SglClient" />

name="Defanl tConnection”
connectionString="Data Source=(LocalDb)\vll.0 AttachDbFilename=|DataDirectory|\aspnet-MvcMovie-20130603030321 .mdf;
providerlame="System.Data.SglClient" />
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e.cshtml 8

Centroller...

D New ltem...

O Existing Item...

New Scaffolded ltem...

New Folder

Add ASP.NET Folder

Web API Controller Class (v2)

Text File

MVC 5 View Page with Layout (Razor)
% Class...

Ctrl+Shift+ A
Shift+ Alt+A

«f e BN E

Solution Explorer v X
B o-e0FB &=
Search Solution Explorer (Cirl<;) P~
kgl Solution ‘MvcMovie' (1 project)
4 vE] MvcMovie
b & M Properties
p =W References

App_Data
App_Start

Ctrl+Shift+W

View in Browser (Firefox)
Browse With...

Add »
Scope to This

New Sclution Explorer View

Show on Code Map

Get Latest Version (Recursive)

Check Out for Edit...

Source Control »
Exclude From Project

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V

Accessing Model from a Controller
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Accessing Model from a Controller

4 |nstalled

I Commaon

Contraller ‘[: MVC 5 Controller - Empty

‘[: MVC 5 Controller with read/fwrite actions

Framework

o8|

‘[: Web API 2 Controller - Empty

Web APl 2 Controller with actions,
Entity Framework

Web API 2 Controller with read/wr
actions

Web APl 2 OData Controller with a
using Entity Framework

Visual Studio Creates:

A controller MoviesController.cs
file in Controllers folder,
Create.cshtml, Delete.cshtml,
Details.cshtml, Index.cshtml in

MVC 5 Controller with views, using Entity

Views\Movies folder.

/

MVC 5 Controller with views, using Entity
Framework

by Microsoft

v5.0.0.0

An MVC controller with actions and Razor

views to create, read, update, delete, and list
entities from an Entity Framework data
context,

Controller name:;

| MoviesController |

[ ] Use async controller actions

Model class:
| Movie (MvcMovie Models) v |

Data context class:
| MovieDBContext (MvcMovie.Models)

W
Views:
Generate views
Reference script libraries

ﬁ
Uze a layout page:

(Leave emnpty if it is set in a Razor _viewstart file)

Strongly typed J
approach.
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Run Application...

Creates a new movie.

Database is still empty.

X_ Index - Movie App

€« &

MVC Movie

Title

D 2013 - My ASP.NET

ReleaseDate

Notice: default rouw
——— v

L] localhost:1234/Movies

Genre
Notice: generic column
name, derived from the
model class.

g =
L= -—

Price
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Creating a model object

_oEm

r
| Create - Movie App ® \_ )

C | [Y localhost:1234/Movies/Create | =

Automatically generated form,

Create , based on the model info.

Movie

Title When Harry Meet Sally

¥
ReleaseDate | 1/11/1977 15 Index - Movie App " \—
€« C [} localhost:1234/Movies el =

Genre | Comedy

Price /99
Create Index
y
Create New
Title ReleaseDate Genre Price
When Harry Met Sally  1/11/1997 12:00:00 AM  Comedy 3.99 Edit | Detalls | Delete
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Generated Controller class

public class MoviesController : Controller
Instantiated

i
private MovieDBContext db = new MovieDBContext(}; DbContext instance.

// GET: /Movies/
public ActionResult Index() Index method.

i

return View(db.Movies.Tolist());
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Strongly typed models

e MVC provides strongly typed way of passing
data from Controller to View

e Better compile-time checking
 Richer IntelliSense in VS code editor



Strongly typed models

@model: Specifies class of the model

|d parameter generally passed as a part of

the route.
public ActionResult Details(int? id)
1
if (id == null)
1
return new HttpStatusCodeResult{HttpStatusCode.BadRequest);
b
Movie movie = db.Movies.Find(id};
if (movie == null)
return HttpMotFound(};
¥
return View(movie);
¥

@model MvcMovie.Models.Movie

@f Communicates
viewBag.Title = "Details"; .
: TeHRER.TRTE T TR with the master
page.
<h2>Details</h2>
<dive
<ha>Movie</ha> Context-sensitive
<hr />
<dl class="dl-horizontal"> data access.
<dt>
{iHtml.DisplayNameFor(model =»> model.Title)
<fdt>
@*Markup omitted for clarity.*@
</dl>
<fdiv>
<p>

fiHtml.ActionLink("Edit"™, "Edit", new { id = Model.ID }) |
{iHtml.ActionLink("Back to List", "Index™)
</p>
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Strongly typed models (cont.)

{imodel IEnumerable<MvcMovie.Models.Movie> I ndex.CS html

Model object is strongly typed.

{iforeach (var item in ModeIT™Y

<tr> Each item is a Movie object.
<td>
@Html.DisplayFor (modelltem => item.Title)
‘”;d’ Full compile-time
<td>
@Html.DisplayFor (modelltem =»> item.ReleaseDate) Su ppOI’t.
{"ll;d} @foreach (var item in Model) {
<td> | <tr>
= <kds
@Html.DisplayFor (modelltem => item.Genre) @Html.DisplayFor (modelltem => item.Title)
& ftd> </tdx
-] <tds
<td> @Html.DisplayFor(modelItem => item.ReleaseDate)
</ td>
@Html.DisplayFor (modelltem => item.Price) - <td>
+d @Html.DisplayFor(modelItem => item.)
</ ’ <£;d> @ Equals
<th> = <td> 5
@Html.DisplayFor(modelItem => item.
@Html.DisplayFor (modelItem =» item.Rating) </td> @ GetHashCode
X = <td> & GetType
<fthx @Html.ActionLink("Edit"”, "Edit", ne & ID |
d @Html.ActionLink("Details”, "Detail @ price 0} |
<td> I I o ) ) ) @Heml.Actionlink("Delete”, "Delete” g p o no 'h
iHtml.ActionLink("Edit"™, "Edit"™, new { id=item.ID }) | e :'td> © Title
Sr
@Html.Actionlink("Details", "Details", { id=item.ID }} | } @ ToString
@Html.ActionLink("Delete™, "Delete", { id=item.ID }) <Jtables
</td>
</ftr:
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/_ Index - Movie App » \_ N

€« C | [Y localhost1234/mavies vy =

Title Release Date Genre Price

When Harry Meet Sally  1/11/1909 Comedy 9.99  Edit| Details | Delete
Rio Bravo 2M16/1939 Western 3.99  Edit | Details | Delete
GhostBusters 111/1984 Comedy 7.99 |Edit | Details | Delete

Localhost:1234/movies/Edit/4 URL generated using Html Helpers!
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Edit View (cont.)

Firefox - O
| 14 Edit - Movie App .+ Parameter passed through the URL query.
f localhost: 1234/ movies/Edit?id=3 i Works for MVC default URL mapp|ng

MVC Movie

Edit
Movie

Title Rio Bravo

Label defined in the

Date format defined in
model class.

Release Date 2M16/1959 the model CIaSS.

Zenre Western

Price 3.99

Save
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Edit View

fmodel MvcMovie.Models.Movie

@{
ViewBag.Title = “Edit™;
h
<h2>Edit</h2>
using (Html.BeginForm()) . 9
: Generates hidden anti-forgery
{iHtml.AntiForgeryToken() token'
<div class="form-horizontal":>
<h4:Movie</hd>
<hr />
@Html.ValidationSummary(true)
fHtml.HiddenFor(model =* model.ID]
Generates html label.
<div class="form-group":
{iHtml.LabelFor(model => model.Title, new { f@class = "control-label col-md-2" 1)
iy s el e Generates text box
fHtml.EditorFor(model => model.Title) '
@Html.ValidationMessageFor(model => model.Title)
</div>
</div> Generates validation message.
<input
name="_ RequestVerificationToken"

type="hidden"
value="TUx¥YebkQyJCHOIENSAKg- 6 THx0] 6yVBi StghHaQ5Lg gwiEvocojHEXEEfchbn-FGh Ovowdts BRKTOOOHLIJpBAP4 HiorVNo(npZodSkXhyks0l"

/3
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Property annotations

using System; .
using System.ComponentModel.Datafnnotaticns; An notations names pace.

using System.Data.Entity;

namespace MvcMovie.Models

1
public class Movie
1
public int ID { get; set; } . .
public string Title { get; set; } Overrides default label name on the view page.
[Display(Mame = “Release Date™)] H e A
S Specifies type of the data: displays only date part.
[DisplayFormat(DataFormatstring = "{@:yyyy-MM-dd}"”, ApplyFormatInEditMode = true)]
public DateTime ReleaseDate { get; set; }
public string Genre { get; set; }
public decimal Price { get; set; } Workaround for
} a bug in Chrome
public class MovieDBContext : DbContext <:>
1
public DbSet<Movie> Movies { get; set; }
¥
h
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wtd-

ActionLink helper

Html.ActionLink — generates a link according to
a given URL mapping policy Anonymous object —

specifies ID of an object

Primer:
Html.ActionLink(“Edit", “Edit", new{id=item.ID)}

Controller action name.

BHtml.Actionlink ("Edit Me™, "Edit”, new { id=item.ID }] |

BHtwl. (extension) MycHEmIString HErmHelper, ActionLink (string linkText, string actionMNarme, object route/alues)
BHEml.| Returns an anchor element (a element) that contains the virtwal path of the specified action.

Exceptions:
System. ArgurmentException




Edit actions

* Implemented as Controller’s operations

HTTP GET operation

// GET: /Movies/Edit/S
public ActionResult Edit{int? id)
1

if (id == null)
1

return new HttpStatusCodeResult(Http

b
Movie movie = db.Movies.Find(id);
if (movie == null)

{

return HttpNotFound();

b

return View(movie);

[HttpGet] annotation by
default.

HTTP POST operation

[HttpPost] Prevents request forgery
[ValidateAntiForgeryToken]
public ActionResult Edit([Bind{Include="ID,Title,ReleaseDate,Genre,Price™)}] Movie movie)
1
if (ModelState.IsValid)
1
db.Entry(movie).State = EntityState.Modified;
db.SaveChanges(}; . 9
return RedirectTofction("Index™}; [B|nd] att”bUte —d
; } , security mechanism that
return View(movie); .
} prevents over-posting

data to the model.
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Processing the POST request

HTTP POST method. Validates the forgery token.

[HttpPost]
[ValidateAntiForgeryToken]
public ActionResult Edit{[Bind{Include="TD.Title ReleaseDate. Genre. Price™] Movie mowie)
{ Checks if sent data are valid — server side validation,
if (ModelState.IsValid) . . . . . .
; compared to client-side validation (javascript)
db.Entry(movie).State = Entitystate.Modified;
db.SaveChanges(); .
return RedirectToAction("Index™}; RedlreCtS after SUCCGSSfUl update.
} .
return View(movie); . . .. .
) In case of invalid data, the original form is returned
Movie back to the client, displaying error messages

Title Rio Bravo

Release Date abc

The field Release Date must be a.date

Genre Western

Price XYZ

The field Price must be a number.

Save
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HTTP methods — best practices

HttpGet and HttpPost method overloads

All methods that modify data SHOULD use
HttpPost method overload

Modifying data in HttpGet method
— security risk

— Violates HTTP best practices

— Violates REST architectural pattern

GET method SHOULD NOT have any side effect
and SHOULD NOT modify persistent data



ADDING SEARCH



Search form — Index.cshtml

Index - Movie App =9

= & | [Y localhost:1234/Movies/Index

Index

Create New

Enter a text filtering value. ]

Title: | Ghost

Title Release Date Genre Price Rating
Ghostbusters 13984 Comedy 36.99 G Edit | Detailz | Delete

Ghostbusters 2 2231585 Comedy 5555 G Edit | Details | Delete

© 2013 - My ASP.NET Application
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View/Controller — changes

Controller — changed signature of

View (changes) the method Index.

@model IEnumerable<MvcMovie.Models.Movies

public ActionResult Index(string searchString)
i . .
@{ var movies = from m in db.Movies LINQ query def|n|t|0n
ViewBag.Title = "Index"; select m; (NOT execution!)
b
if (!string.IsNullOrEmpty(searchString})
<h2>Index</h2: 1
movies = movies.Where(s =» s.Title.Contains(searchString));
<p> Default form ; .
e ionl B
Brenl.actiont b o4 - pOST] F eturn Vien(movies); Lambda expression
@using (Html.BeginFormy)){ J
<p> Title: {@Html.TextBox("SearchString™) <br /> : 2
<input type="submit" value="Filter" /></p: Use Overrlden BegInForm methOd
} to force HttpGet method.
</p> —

flusing (Html.BeginForm{"Index","Movies™,FormMethod.Get))

@using (Html.BeginForm("SearchIndex™, "Moviea™, FormMethc ..Scdn)

) A 50f13 ¥ (extension) MvcForm HtmliHelper.BeginForm(stnng actionName, string controllerName, FormMethod method)
<

@ ¢l Writes an opening <form> tag to the response. When the user submits the form, the request will be processed by an action method.
method: The HTTP method for processing the form, either GET or POST.
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Searching movies — URL query

. HTTP POST

m|
/, Index - Movie App - _
<« C [1 localhost:1234/Movies/Index vl =

Index

Create New

Title; | ghost

Fitter

Title Release Date Genre Price Rating

Ghostbusters 331584 Comedy G Edit | Details | Delete
Ghostbusters 2 21231588 Comedy G Edit | Details | Delete

@ 2013 - My ASP.NET Application

x\J\_ HTTP GET - oW

/ | - Index - Movie App

y e
<« C' | [1 localhost:1234/Movies?SearchString=ghost | =
Index
Create New
Title; | ghost
Fitter
Title Release Date Genre Price Rating
Ghostbusters 331584 Comedy G Edit | Details | Delete

Ghostbusters 2 21231588 Comedy G Edit | Details | Delete

@ 2013 - My ASP.NET Application
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Adding search by Genre

HttpGet method handles

J - O
J | ndex-Movie App x\aathe request.
L o C | [} localhost;1234/Movies?movieGenre=Comedy&SearchString=ghost Q 77| =

Index

Create New

Genre; | Comedy w | | Title: | ohost

Filter

Title Release Date Genre Price Rating

Ghostbusters 31524 Comedy $5.99 G Edit | Detailz | Delete
Ghostbusters 2 21231588 Comedy $9.595 G Edit | Details | Delete

2013 - My ASP.MET Application
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Search by Genre — View

jimodel IEnumerable<MvcMovie.Models.Moviez

@{

ViewBag.Title = "Index™;

¥

<h2>Index</h2>
<px
@Html.Actionlink("Create MNew", “Create™)
lusing (Html.BeginForm("Index"™, "Movies", FormMethod.Get))

1
<p> Preselected value.

DrOpDown ||St markup aenre: [@Html.Droplownlist("movieGenre™, "AL1™)
L Title: @Html.TextBox("SearchString™)

“« . ”
<input type="submit™ walue="Filter" /> Parameter “movieGenre” is
</p> the key for populating

<£'p>} dropdown list from ViewBag.

<table class="table":>
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Search by Genre — Controller

Populating the
list of genres in
ViewBag.

public ActionResult Index(string movieGenre, string searchString)

var Genrelst = new List<string>(};
var GenreQry = from d in db.Movies

select d.Genre;

Genrelst.AddRange(GenreQry.Distinct()}; Key movieGenre iS the
ViewBag.movieGenre = new Selectlist{Genrelst)$
same as the parameter

var movies = from m in db.Movies Of the dropdown ||St
select m; -
if (!String.IsNullOrEmpty(searchString))
1
movies = movies.Where(s =» s.Title.Contains(searchString));
b
if (!string.IsNullOrEmpty(movieGenre})
1
movies = movies.Where(x =» x.Genre == movieGenre);
b

return View({movies);
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Details method - Controller

public ActionResult Details(int? id)
1
if (id == null)
1
return new HttpStatusCodeResult({HttpStatusCode.BadRequest);
¥
Movie movie = db.Movies.Find(id};
if (movie == null)
1
return HttpNotFound();
b

return View(movie);
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Delete method - Controller

HttpGet method.
Selects an objects and
returns Details page.

/! GET: [Movies/Delete/S
public ActicnResult Delete(int? id)
1

if (id == null)

1

return new HttpStatusCodeResult{HttpStatusCode.BadRequest);

¥
Movie movie = db.Movies.Find(id);
if (movie == null)

1

return HttpNotFound();

¥

return View(movie);

h

4 RULE: N

Never use a HttpGet method
to modify the model.
Opens security holes,

\ architecturally bad! j

Asp .net maps a segment of URL
to a method.

Attribute ActionName is
necessary to provide valid URL
routing.

The same URL maps to different
action methods, based on used
HTTP method.

// POST: /Movies/Delete/S
[HttpPost, ActionMame(“Delete™}]
[ValidateAntiForgeryToken]
public ActiconResult DeleteConfirmed(int id)
1
Movie movie = db.Movies.Find(id};
db.Movies.Remove (movie);
db.SaveChanges(};
return RedirectTefction("Index"};
¥

HttpPost method.
Deletes an object
having the given id.



Data Validation

 Keep Things DRY
(Don’t Repeat Yourself)

* Declarative validation rules in one place
(Model class)

— Regular expressions

— Range validation

— Length validation

— NULL values validation
— Data formatting

e Validation rules enforced before saving changes
to the database!



Validation rules — Model

public class Movie

1
public int ID { get; set; }

[5tringLength(6@, MinimumLength

3)]

public string Title { get; set; }

[Display(Mame = “Release Date™}]

[DataType(DataType.Date)}]

[DisplayFormat{DataFormatString = “{@:yyyy-MM-dd}", ApplyFormatInEditMede = true)]
public DateTime ReleaseDate { get; set; }

[RegularExpressien(@"~[A-Z]+[a-zA-Z' "-"\s]*$" )]
[Required]

[stringLength(3@)]

public string Genre { get; set; }

[Range(l, 188)]
[DataType(DataType.Currency}]
public decimal Price { get; set; }

[RegularExpression(@""[A-Z]+[a-zA-Z" "-"\s]*3")]
[5tringlength(5)}]
public string Rating { get; set; }

MovieDBContext db = new MovieDBContext();

Movie movie = new Movie(};

—ETRRLTHELS = I CEET T MR Several validation rules failed.
db.Movies.Add(movie);

db.SaveChanges(); !/ <= Will throw server side wvalidation exception
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Data Validation - View
€ localhost: 1234 /Movies/Create S ~

Create

Movie
Client-side validation: javascript

(iQuery).

Tide | Go |

The field Title must be a string with a minimum lenath of 3 and a
maximum length of 60 Validation rules picked up from the
Release Date | abc | model class annotations.

i)
The field Release Date must be a date

Genre [ l The Genre field is reguired

Price | 129 ]

The field Price must be between 1 and 100

Validation messages derived from the
validation constraints in the model
class.

Rating [ Probably G l

The field Rating must be a string with a maximum length of 5
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Data Validation — View (cont.)

@model MvcMovie.Models.Movie

@{
ViewBag.Title = "Create"™;
h
<h2>Create</h2>
using (Html.BeginForm(})
1
@Html.AntiForgeryToken()
<div class="form-horizontal">
<h4>Movie</hd>
<hr />
[@Html.ValidationSummary (true)
<div class="form-group":
@Html.LabelFor({model =»> model.Title, new { @@class = “control-label col-md-2" })
<div class="col-md-18":>
@tnl.EditorFor(model => model.Title) Validation message derived from the
@Html.ValidationMessageFor(model => model.Title)
</div> validation constraints specified for
<fdivzs . .
<div class="form-group": the glven Property (Tltle)
<div class="col-md-offset-2 col-md-18":
<input type="submit" value="Create" class="btn btn-default™ />
<fdivz
</div>
<fdivz
}
<dive
@Html.ActionLink("Back to List", “Index")
<fdivz

@section Scripts {
@scripts.Render("~/bundles/jqueryval™)
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Data Validation - Controller

public ActionResult Create() . L.

{ HttpGet method displays initial Create form.
return View();

¥

f// POST: /Mowvies/Create

f// To protect from overposting attacks, please enable the specific properties you want to bind

f// more details see http://go.piceosoft com/fulink/31 inkTd=317508

[HetpPost] HttpPost method that does create a new object.
[ValidateAntiForgeryToken]
public ActionResult Create([Bind({Include = “ID,Title,ReleaseDate,Genre,Price,Rating")] Movie mc
1
if (Hodelstate. IsValid) Server-side data validation check.
db.Movies. Add(movie);
db.SaveChanges();
return RedirectToAction("Index"};
b

return View(movie);
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DataType attributes

Provide only hits for the view engine
to format the data

Date, Time, PhoneNumber, EmailAddress,...

Automatic provision of type specific features
e.g. “mailto: ...” link for EmailAddress

Do NOT provide any Validation
(just presentation hints)



DisplayFormat annotation

e Used to explicitly specify format of the data
 Example: redefining the default date format

[DisplayFormat{DataFormatString = "{@:yyyy-MM-dd}", ApplyFormatInEditMode = true)]
public DateTime EnrcllmentDate { get; set; }

public class Movie

1
public int ID { get; set; }
[Required,Stringlength{68, MinimumLength = 3}]
public string Title { get; set; }

[Display(Name = "Release Date"),DataType(DataType.Date)]
public DateTime ReleaseDate { get; set; }

b It is possible to specify validation
public string Genre { get; set; } 0 o 0 I
[Range(l, 188),DataType(DataType.Currency)] propertles In one IIne'

public decimal Price { get; set; }

[Required,Stringlength(5)]

public string Rating { get; set; }
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=>

LAMBDA EXPRESSIONS



Introduction

Expressions that use special syntax

Anonymous functions used as data
(variables, fields, parameters, return values)

The anonymous functions are used to create
delegates and expression trees

Lambda expressions particularly helpful for
writing LINQ queries

Available from .NET 4.5



Operator =>

nterpreted as “goes to”
Used for declaring a lambda expression

"he same priority as assignment (=)
Right associative operator
Separates the parameters and function body

Left side => Right side
An Empty parameter list An expression
A formal parameter list A Statement list inside curly brackects.

An implicit parameter list



Anonymous functions

nline statements or expressions
Used wherever a delegate type is expected
t can initialize a named delegete

t can be passed as the parameter where
a named delegate type is expected
Two kinds of anonymous functions

— Anonymous methods
— Lambda expressions



Evolution of delegates in C

delegate woid TestDelegate(string s);
static woid M(string s)

1

Console.Writeline(s);

static woid Main(string[] args)

1
/f Original delegate syntax required Named methOd

// initialization with a named method.
TestDelegate testDeld = new TestDelegate(M);

ff C# 2.8: A delegate can be initialized with Inline code

// inline code, called an "anonymous method.™ This (anonymOUS method)
// method takes a string as an input parameter. J

TestDelegate testDelB = delegate(string s) { Consocle.Writeline(s); I,

f/ C# 3.8, A delegate can be initialized with

// a lambda expression. The lambda alsoc takes a string

// as an input parameter (x). The type of x is inferred by the compiler.
TestDelegate testDelC = (x) =» { Consocle.WriteLine(x); 7};
!/ Invoke the delegates. Lambda expression
testDelA("Hello. My name is M and I write lines.™);

testDelB("That's nothing. I'm anonymous and ");

testDelC("I'm a famous author.™);

/{ Keep console window cpen in debug mode.
Console.WritelLine("Press any key to exit.™);

Console.Readkey(); 96 of 114



Anonymous method

* No name, no overloading
* Created using the delegate keyword

* |tis possible to add multiple statements
inside its body ) crente » seresste

delegate woid Del(int x);
f/f Create a handler for a click event.
buttenl.Click += delegate(System.Object o, System.Eventfrgs e) // Instantiate the delegate using an ancnymous method.
{ System.Windows.Forms.MessageBox.Show("Click!"™); }; Del d = delegate(int k) { /* ... */ };

vold StartThread()

1

System.Threading.Thread t1 = new System.Threading.Thread
(delegate()

d

System.Console.Write("Hello, ");
System.Console.WriteLine("wWorld!™);
1)
tl.5tart();
¥



Anonymous method (cont.)

Scope of the parameters is the anonymous
method block

No jump from inside an anonymous method
block to the outside, and vice versa.

Cannot access ref and out parameters of an
outer scope

No unsafe code access inside its block

Not allowed on the left side of the operator
18s.



Expression lambdas

Lambda expression with an expression on the
right side of the operator =>

Used dominantly in construction of
expression trees

(input parameters) => expression
Parentheses optional if lambda has one param.
Input parameters separated by comma



Expression lambdas - examples

* (XJ y) => X ==Y
The parameters types inferred by the compiler
 (int x, string s) => s.Length > x
Specify types of the parameters when the compiler
cannot inferre them from the code.

* () => SomeMethod()
Zero input parameters specified with empty
parentheses.
Note: a method call cannot be evaluated outside
the .NET Framework (e.g. SQL Server)



Statement lambdas

 (input parameters) => {statement;}
e Statements enclosed in braces

 The body of a statement lambda can contain
multiple statements (in practices, two-three)

* Cannot be used to create expression trees

delegate void TestDelegate(string s);

TestDelegate myDel = n =» { string s = n + " " + "World"; Conscle.Writeline(s); };
myDel({"Hella");



Generic delegates — Func

 System.Func<T,TResult>
T —argument type,
‘'Result — return type (last type parameter)

* Useful for encapsulating user-defined
expressions that are applied to all elements of
a data set

A generic declaration of the delegate Func.

public delegate TResult Func<TArg@, TResult>(TArg@ argi)

Func<int, bool> myFunc = x => x == 5; Example of usage.
bool result = myFunc(4); // returns false of course



Func delegate (cont.)

* Alambda expression can be passed where
Expression<Func> type is required

— System.Ling.Queryable

int[] numbers = { 5, 4, 1, 3, 9, 8, 6, 7, 2, @ };

int ocddNumbers = numbers.Counti{n => n % 2 == 1};
Output: 5,1, 3,9, 7 Compiler can infere the

type of the parameter n.

var TirstNumbersLessThan&é = numbers.TakeWhile(n => n < 6);
Output: 5,4,1, 3

var firstSmallNumbers = numbers.TakeWhile((n, index) => n >= index);
Output: 5, 4



Type inference in lambdas

 Compiler can infer the type of the parameters
based on:

— Lambda’s body
— Parameter’s delegate type

 Example:
IEnumerable<Customer> customers=...
customers.Where(c => c.City == "London");

Standard query operator.



Lambda expressions — general rules

e The lambda must contain the same number of
parameters as the delegate type

* Each input parameter in the lambda must be
implicitly convertible to its corresponding
delegate parameter

* The return value of the lambda (if any) must

be implicitly convertible to the delegate’s
return type



Lambda expressions - examples

Func<int,int> f1 = x => x+1;

Func<int,int> f2 = x => {return x+1;}
Func<int,int> f3 = (int x) => x +1;

Func<int,int> f4 = (int x) => {return x+1;}
Func<int,int> f7 = delegate(int x) {return x+1;}

Invocation example:
Console.Writeln(fl.Invoke(4));



Lambda expressions - examples

* Func<int,int,int> f5= (x,y) => x*y
Invocation: Console.Writeln(f5.Invoke(2,2));

* Action f6 = () => Console.Writeline();
Function instance that does not receive any
parameter nor returns value.

Invocation: f6.Invoke();

* Func<int> f8 = delegate { return 1+1;}
Invocation: Console.Writeln(f8());



Language Integrated Query

LINQ
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Content

Undestand what LINQ is?
Learn what problems solves
See what its syntax looks like
Know where LINQ can be used



What is LINQ?

Language INtegrated Query

It is part of programming language syntax
Supported by: C#, VB, Delphi Prism

Used for querying data

Supported the following types of data sources

— Relational data
— XML data
— objects



LINQ Architecture

.NET Lanquage-Integrated Query

C# VB Other

MNET Lanquage-Integrated Query (LINQ}

LING enabled data sources

ADO.NET LINQ Technologies

LING LING LING LING LING
to Objects to DataSet to SQL to Entities to XML
Objects Relational XML
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ADO .NET vs. LINQ

ADO .NET

OO library for relational
data access

Mapping from relational to
OO objects needed!

High Impedance Missmatch
for mapping data from
storage to objects in an
application

LINQ

e SQL-Like syntax that deals
with pure objects

 Reduces the Impedance
Missmatch

 Makes data querying more
efficient

e One still must know the
format of the data



LINQ Adapters

LINQ to Objects
LINQ to SQL
LINQ to XML
_LINQ to Entities

t is possible to create own customized adapter
— E.g. LINQ for Querying Twitter API




References

e ASP .NET MVC 5 Tutorial — Official
http://www.asp.net/mvc/tutorials/mvc-
5/introduction/getting-started

* Lambda expressions
http://www.dotnetperls.com/lambda

* LINQ
nttp://code.msdn.microsoft.com/101-LINQ-

Samples-3fb9811b
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