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The NET strategy

Microsoft wanted to make the WWW more vibrant by en  abling
individual devices, computers, and web senvices to Work

altogether intelligently to provide rich; SelUGHRS toithe user.

Ty
-

With the advent of websites on the Internet; USERE

wide variety of web application as well asiwelsrseny
run on a continuous server.

This web service can be available to any user en th:  elRlenies
regardless of who developed it.

The software strategy for implementing and deliveri
services is known as “.NET”




Sowhat Is .NET?

¢ .NET is a platform that provides everything,as a
single package for developing sofiWalENorRWeL

Services. -"P.-

\rﬂ
¢ It integrates presentation technolegIES; CoOMPERENL
technologies and data technologies ona single

platform, hence,

< It’s just like Windows, except distributed ever the
Internet.

It exports a common interface so that it': .'s,programs
can be run on any system that supports;.NEi

If you,think of' VEIORINGIMost efficientWin dowWs s “”
applicationyWwet application), database appllcatlon
services, and thatieieRNaIsingle platienm; there! il “@ g
only one solutionrcalled™ " MICROSOFEIT .NEJE




The Origin of .NET Technology:

L 4

Initially in 1990 ’s monolithic approach in designing
software were used.

It worked until program size wasy = U[gle) GRE IimitM
Next generation, welcomed  COINISEEIE) OIS
-

As demand increased, software becametioearee
and complex, hence its maintenance and testing
iInvolved lots of problem.

Problem overcome by COM - using Modulanzatuem:
Each module form one component.

Individually developed , tested and then integraied:
Hence overall cemplexity reduced.

Ease of maintenaneces:
Component camis luied.



The Origin of .NET Technology:

Third generation --- .NET

.NET Is again a component model, which provides a
new level of inter -operability amengidifErent

modules.

COM component are platform dependent, where_ -
.NET component (assemblies) are’ platformi -
iIndependent.

Because .NET component are pre -compiled. liais
they are compiled into  Microsoft Intermedizie =
Language.

IL Is compatible with other IL module. (assembly):

COM components needs to be registered hence
works on only: windows.

NET compenenisiare managed. cotes: ft
(memony disp ISidene foryol). ¥ o o

Whereas COM compoeRent are unmanaged code




The Origin of .NET Technology:

As all modules are converted to IL code. Modules
developed under different language cani e
Integrated.

"_—_——
After final integration, one more tiMErCOEE TS
compiled to generate native code:




THE .NET FRAMEWORK

¢ As already said, the .NET platform provides a new
environment for creating and running rebuUst
(strong), scalable and distributediapplications eyve
the WEB. '

Framework provides environmentiosuiaingy
deploying and running services ofi the Welsranad other
application.

C++ C# VB.NETT Perl J7

ASP .NET
Wen Eormms  WeEBF SENVICES
Vielilelnternet ool kit

ADGENEIFana XIVIE

INEIFEramewok(Base ClassiEiaren)

CommoREaneUagerRURINE

Operating System




The .NET Framework Library

ASP.NET

\Web Forms  \Web Senvices \WiIndews
Viehile Intemet eolkit Forms

ADG:NEIFand XV

Base Classiiipan




NET Framework

Base Class Library

% .NET supplies a library offlsase classes

that we can use to Implementapplicaionss
quickly.

« String handling, 10 operations; graphics,

text handling, file operations and many
more ... etc.

NEIFERmewok(Base ClassEiaran)

ComMMeRNEZRCUZGENRURIITIE

Operating System




NET Framework
Data Access Layer

<« XML — Extended mark -up Ianngage, IShel
universally adopted language ierinteet .
message passing. "

<« ADO.NET provides class for handling datanase
connection and maintenance with frent — ~endtNET
technology.

ADGENEIFana XIVIE

NEIFERmewok(Base ClassEiaran)

CommoRNEaneUagErRURUINE

Operating System




NET Framework
ASP.NET & Windows Eemis

« Create application ’'s HERI=ERGE =
Web-based user interface,
Windows GUI, Web services;

ASP .NET
Wen Eorms WeEBF SENVICES
Vielilelnternet lleolkit

ADGENEIFana XIVIE

WiREeWS
FEIms

NEIFERmewok(Base ClassEiaran)

CommoRNEaneUagErRURUINE

Operating System




NET Framework
Programming Languages

« Use your favorite language

C++ C# VB.NET Per J#

ASP .NET
Wen Eorms WeEBF SENVICES
Vielilelnternet lleolkit

ADGENETFaRaPXIVIE

NEIFERmewok(Base ClassEiaran)

CommoRNEaneUagErRURUINE

Operating System




NET Framework
Visual Studio .NET

C++ CH \/B Perl J#r

Commoen Language Speciiication

ASP .NET
Wen Eorms WeEBF SENVICES
Vielilelnternet lleolkit

ADGENETFaRaPXIVIE

WiREeWS
FEIms

NEIFERmewok(Base ClassEiaran)

CommoRNEaneUagErRURUINE

Operating System

=l NINCQIRRHSH IS RIS AV




NET Framework
Common Language Runpiine

—_—-_ h
» CLR is the heart and soul of theSnet frameworke

» CLR is a runtime environment inWhich programss
written in C# and other .NET languagerare
executed.

» It also support s cross -languageinterepeieisiimg?

ComMMeRNEZRCUZGENRURIITIE

Operating System




NET Framework
Common Language Runpiine

Thread Support COM Marshaler
Type Checker Exception Manager
Security Engine Debug Engine

IL to Native Code Garbage

Compilers Manager Collector
. S—

Class Loader




Common Language Runtime

¢ Manages running code - like@jvirttial

machine *.F.-
¢ COM marshaler, which allowsEINE] appllc ie)
to exchange data with COM applicatieisH

< Threading

» Memory management _—-

» No Interpreter: JIT -compiler produces, native,Coces
— during the program installation or. at run times

Type checker ‘
»Code canbeNerified to, guarantee type safety |

+»No unsafelcas onE-initialized variables and ofsD o "‘ ,'E
of-beunds ala n y
/ o 7 -




Automatic Memory Management

¢ The CLR manages memony, tyanaged code
cl

+ Unused objects and buffersia eaned up;
automatically through Garbage Collectloh
_:i-

< |n computer science, garbage collection ™ (GE)isia
form of automatic memory management. [T ISiar s
special case of resource management, InfWhich the
limited resource being managed: Is memoenRy. =
The garbage collector, or just collector, attempLs i)
reclaim gaihaee, or memory occupied: By 613) orq Ll _*1-
are no longerinfuse by the prograin. ﬂ', '

Opposite i NHEMBHY manaqement' v\th

requires the!proglaninien to specifyWhich objects [p
deallocate and retlifirte the memaony sy stem®




Common Language Runtime

¢ Code Access Security (CAS), inthelViciosoii
NET framework, is Microsoft's;s@ IO PrEVENnT:
untrusted code from performing eulactionsy:

\\ir

When the CLR loads an assembly: it WI|| obtdlﬂﬂvldence
for the assembly and use this to Identify theCouE
group that the assembly belongs to.

A code group contains a permission set (one: or. o
more permission). Code that performs a privileged e g[]Jr
will perform a code access demand whichwill'CalSENHE:
CLR to walk:up;the:call stack and examine:the : |

permission sety ted 10 the assembly ot + ﬂ'.
each metieHEN [IStacKe i }
_ | 1fﬂ 3

Mscorcfg.msc- toolfterconiigure code group
policy




Common Language Runtime

¢ Role Based Security

¢ Enforcing security consistSIGIRVVGHIEILS; "
Authentication and Authorizatiey \

¢ Authentication : username & pPasswond/,
anonymous access

"‘1‘_

¢ Authorization : Is after authentication,
checking for grant or deny permission;on
particular set or portion of program.

¢ Find’s the security information; asSECIEIEE .
with that user and based onthis Wheth |
to grant erde eImISSsIon that 5]
decidediy nen. |




Managed Code

¢ Code that targets the CIERAS referred.tg_,
as managed code S

¢ All managed code has thefeattres e
the CLR

+ Object -oriented

+ Type-safe

+ Cross -language integration

% Cross language exception handling

+ Multipleiversion support N6 ft
¢ Managea coeé%epresented In speC]
Intermediate’ Language (L)




Example of MSIL Code

. met hod private hidebysi g statie
ci | managed b~
{

.entrypoi nt
/| Code size 11 (Oxb)
. maxstack 8

| L 0000: ldstr "Hel |l o, worl dl*

| L_0005: call voi d
[ mecorli b] System Consol e: : Wi telLi ne(striiRag)Fs
| L_000a: ret

} /] end of nethod Hell oWrl d: : Main

IL Disassemblem

lldasm.exe

o

IL Assembler: «
lasm.exe ool




Common Type System (CTS)

¢ All .NET languages have the same primitive data types. An
int in C# Is the same as an int in VB.INEJESIISISTHOWSNET
provide multiple language support.

When communicating between modules Wirittentnreipys: ’I\qIE?’ —
language, the types are guaranteed to be compatisie O the
Intermediate level.

Hence calling one language from another dees not re. guires
type conversions.

The CTS also defines the rules that ensures;that the
data types of objects written in various languages|aicin

able to interact with each other. Ll

|
Strings are: a primitiv; D€ NOW. 2 gl
i r::’_'ﬂ e




Common Language
Specification (CLS)

¢ Any language that conforms to thE'I:S SN =

language gl

¢ Specification implies some set ofi fules.

CLS is a subset of CTS, hence language suppoeriting
CLS can use each other ’s library as i they-aretaelns

own.

API designed with rules of CLS, can easily be useds
by all the .NET languages. LM

The specification defines an environment that alleWs
multiple high-levelllanguages to be used en dilfereni

Uy

computer platfermsiwithout being rewrtten-ierspe *‘-ﬂe
architectures: % AOSUIT |

Hence due fo CISIENETSsUpports cross - -langiiaGe | I8
iInteroperabllity. _




Code Compilation and Execution

Compnanon

’ % : Canguage
Compiler

NELYE

Execution

Before

InstallatieiRrer

— o




CLR activities during app. Execution.

¢ Your program source code Is converted to
MSIL or CIL with the use of lan@guage
compiler, rather platform; oy PreCESSor

specific object code. L0
-

MSIL is assembled into byte code:

Bytecode Is a term which has been used te denoie
various forms of instruction sets designed for efficient™
execution by a compiler as well as being suitalklero)
further compilation into machine code

This MSIL is platform independent  InsSruction; Sel
executed by vidwalimachine ( I.e CLR)

CIL is then vexdii safiety during runtimepss |
providing betier Jiyrand reliability.




CLR activities during app. Execution.

¢ JIT involves turning bytecode into code
Immediately executable by  CRU(Naiive

code). - —
JIT compiler uses metadata; WigiCiiNS @ eic o)

data to verify any illegal access and
violations appropriately.

-

JIT compiles MSIL as and when needea; tiis
saves time and space in memaory.

But results into performance hit. -

-d

NGEN compilation eliminates, this ste' it
run time. licompiles entire I\/ISIL | ft
generated: ~ 7 -




CLR activities during app. Execution.

4

Step 1:- When I{OU develop a program in a language that
targets the CLR, at the time of compiling. Compiler, instead
of compiling it to machine-level codes thieicompiler translates

it into MSIL (Microsoft Intermedia-t%zgnguage). Th-ish‘

ensures the language interoperabiliiyss

Step 2:- In addition of translating the Sennceicoue toNIs e
compiler also produces the Metadata about thesprogitai.
Metadata contains the description of the program, suchras the
classes and intertaces, the dependencies; and the versions of
the components used in the program. —

Step 3:- The MSIL and the metadata are accommodatedimito
the Assembly. |

Step 4:- The compiler crates the .exe or .dll file. “IHA1s I
also called portable executable (PLE).

-



CLR activities during app. Execution.

4

Step 5:- When you executed the .EXE or .DLL file, the code
and all the relevant information 1s loadediintos the Class
loader. Class loader 1s the integrated compoenent off CLLR and

1t loads the code into system memory;_-_,-. e

Step 6:- Betore the code can be exccuited; e NITUARS
framework needs to convert the IIJ intorthe natveior G e
specific code. The JI'T compiler translatesfthe codesrom i
Into managed native code.

Step 7:- During JI'T compilation, the code is also checkedNon
type satety. Type Safety ensures that objects are always
accessed 1n a compatible way.

i
of

Step 8:- After translation the IL into native code, el
translated code 1s sent to the NET runtime manager S iSie
NET runtime manager executes the code. While execuiani:

the code, a secunitychieck 1s performed! to ensure thaft rﬁ:
code has the approprate permissions for'accessingatiielSARSE=ES

—

available resource

4y




NET Framework Namespaces

System.Web System.WinForms

Services Ul Design ComponentModel
[Description HimlContrels

DiSCOVENY. N | WehContiels

Pratocals System.Drawing

System.Xml

M Serialization

Runtime
InterepSenvices




Namespaces

¢ Namespaces are the basic building block
for the .NET framework.

¢ Namespaces are a way/ t? gefinehe
classes and other types ofiinfenmaticninto:
one hierarchical structure

System Is the basic namespace Useaiay
every .NET code. If we can explore the
System namespace little bit, we caniSeel
has lot of namespace user the syste
namespace. A

¢ A namespamm created iz the Oft gy
Namespace fo (ay




Namespaces
¢ Sample namespace creation code

¢ C# Code:
¢ namespace Books

namespace Inventory

{

using System;
class AddInventory

{ ublic void MyMethed()




Namespaces
¢ How to use that namespace?
¢ C# Code:

¢ Uusing Books;
class HelloWorld

{

public static void Main()

{

Inventory.AddIinventory Addlnyv
= new Addlnventory();

AddInv. MyiVIetied();

;
}




Namespaces
Alternatively :
OR

using Books.Inventory;
class HelloWorld

{

public static void Main()

{
AddInventory Addinv = new Addlnventoery()s

Addinv.MyMethod();

;
}

| Soft .
Note: When u%eports statementor.U_gg s,
statement We'e only the namespac:"e"“‘i n

names, we can't Use the class names,




Base Class Library Namespaces

System

W@H&ﬂdﬂ_

InteropServices

REMOURNGY

Sarlelzailor)




Data And XML Namespaces

System.Data

ﬂ@ﬁ%@ﬁ i

_OffIffIOf

System.Xml

XS Ti— Serialization




NET Languages Available (erseonito be)
- Pascal e
@ “

SmallTalk
Oberon

Scheme

Mercury.

APL

Eiffel

@)

Objective: Caml

Visual Basic

C#

Jscript

C++

Perl

Python

COBOL

Haskell ;

e

Ada

® ¢ 6 6 ¢ 0 ¢ W

4
¢
4
4
4
4
¢
2
4
¢




VS.NET — Web Forms Designer

20 WebApplicationl - Microsoft Visual C# .NET [design] - WebForm1.aspx™

File Edit Yiew Project Build Debug Data Format

Pra-FHd DB -

- ‘

a |

[l TextBoy

ab| Button

8| LinkButton
&l ImageButton
A HyperLink

=4 DropDownist
=4 ListBoy

‘2] DataGrid

2] DataList

= Repeater

I+ CheckBox

£ CheckBoxlist
i= RadioButtonlList

T e e
Components -
HTML |
Clipboard Ring |
Genera !

0.6

» Debug

g X |5 Start Page  WebForml.aspx* | webForm1.aspx.cs® |

Table Frames Tools

Optimizeit

v 8 onso ¥ AR
- B 7 U |A # »
i 1 b % || Index 3 x

Window Help

P s

CategoryName

- |Edit |Delete |abc
" Edit Delete  abc
OEdit |Delete abc
- |Edit |Delete abc
|Edit |Delete |abc
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'3 NP o.
i PR LRI T
; P I

tlsqDatasdaptert %3 sgiconnectionl

%r—W*T@r @ Design | @ HTML |

| Ready

&3 dataSet1l

| [typed DataSet
TypedData sample
TypedDataSetGenerator class

a Soluti..
Properties =
| DataGrid1 Syster.web.ULWet =|

i 2

AlowPaging  True ;]
AllowSorting  False _I

B Alternatingiten |
AutoGeneratel False
BackColor [ ] white
BackImagetrl
BorderColor  [] #999999 +|

=8 Class ... 07T

T @ F'T%ﬁ&i 9 Cynamic Help

|

D
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NET Framework on Linux

¢ Mono Project

Open Source C# compller, CIﬁF-_nd Framew
Class Library "

Runs on various platforms and haradware:
Linux, Unix, FreeBSD, Windows' — JliE=

compiler for x86 =

» s390, SPARC, PowerPC — Interpreter fier tHese
hardware architectures

Supports also:

» ADO.NEIFand XML

»  Windows Eonms (ot fully)
» ASP.NE

» Web Services




NET Framework on Linux.(2)

¢ Mono Project

Runs .NET portable executab?.%'én Linux, e.g..
nono nyapp. exe S

Compiles .NET applications te portaile
executables, e.g.

ncs nyapp. cs

The obtained .exe file can taken and run 6n
Windows

¢ DotGNU Portable.NET

Build andiéex INEETF applications,oniiss ft
GNU/Linux, - Solaris, NetBSID, FreeBﬁD

and MacOS X




NET Framework — Resources

¢ Visit following web sites:

NET Framework Home Site 3
http://msdn.microsoft.com/ige leworkl .

- The Microsoft .NET Framework_bommuhlt - ‘
http://www.qgotdotnet.com/ K

% ASP.NET — http://www.asp.net.

NET Windows Forms —
http://www.windowsforms.net/

+ Code Project — http://www.codeprejecCl-Rew.

<+ Mono — Open Source .NET Framework: =
http://WwWW.g0o -mono.org/

< Rotor — Shared Source .NET CLI —
hittp://msERNMEESECom/NE/SSCIIE V. i Qﬂ‘_

¢ Read the ne'\/\% “;- .
< nhews:/[ mspewss PILCOM /mlchsoft c i1e) c—r.

dotnet.framewerk




