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Introduccién a Microsoft .NET Framework

Arquitectura

Microsoft
vE C# J# JScript®

Common Language Specification Common La nguage Runtime
: (CLR), es el motor de
Framework Class Eibrary ejecucion de las aplicaciones

.NET Framework.

Common Language Runtime

Windows LINUX

Los objetivos principales del CLR son simplificar el desarrollo
de aplicaciones, ofrecer un entorno de ejecucion robusto y
seguro, facilitar la distribucién y administracion, y ofrecer
soporte para multiples lenguajes. -
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Arquitectura

VB C#

Common Language Specification

Framework Class Library interfaces y tipos reusables con

Common Language Runtime y comunes de la plataforma.

Windows LINUX

Permite implementar:

Microsoft

J# JScript®

Framework Class Library (FCL),
ofrece un conjunto de clases,

las funcionalidades mas basicas

Aplicaciones de consola. (System.Console).

Aplicaciones basadas en formularios Windows. (System.Windows.Forms)
Aplicaciones Web ASP.NET y servicios Web (System.Web)

Acceso a fuentes de datos (System.Data)

= Acceso de ficheros y flujos (System.lO) et 'tﬂ' o
. y mas...
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Arquitectura

VB C#

Common Language Specification

Framework Class Library | pessssianiii T i

Common Language Runtime

Windows L

Permite implement System.Data (ADO .NET) System XML

Microsoft

J# JScript®

System.Windows.Forms

- Iﬁ-e's_ign ComponentModel
Description HTMLControls
Discovery WebControls

2 o
Protocols Sy

Drawing2D Printing
Caching Security

Configuration SessionState imaging STeE

Aplicaciones defiisli=: 12} SQLClient Serialization
Aplicaciones ba
Aplicaciones W System

Common SQLTypes Schema

Acceso a fuentg sl 1o Security Runtime
Acceso de fichel| [EEsiEiaiil - L e l:tmzsmices
L, Diagnostics Reflection Text emoting

y mas... Globalization Resources Threading Senalization
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Arquitectura

ve or ur Ngolio o Common Language Specification
Common Language Specification (CLS), se trata de un Conjunto de
construcciones 'y restricciones
que sirve como guia para los
escritores de Dbibliotecas vy
compiladores.

Framework Class Library

Common Language Runtime

Windows [R11V) ¢

Su finalidad no es otra que la de mejorar la comunicacion
entre programas escritos en otros lenguajes. Cuando un
programa declara su compatibilidad con CLS, significa que
puede ser utilizado con seguridad en un entorno de multiples
lenguajes.
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Arquitectura

Microsoft

vE C# J# JScript®

Microsoft provee compiladores
CIL (Common Intermediate
Framework Class Library Language) para C#’ J#’ C++,
VB y JScript.

Common Language Specification

Common Language Runtime

Windows LINUX

»= Los lenguajes de programacion difieren en su sintaxis
pero (practicamente) coinciden es su potencia.

= Todo cdodigo fuente escrito para el framework se
reduce a CIL.

= Terceros desarrollan compiladores CIL para Eiffel, =
Pascal, Python, Cobol, Prolog, etc.
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Arquitectura

Microsoft
vB C# J# JScript®

Common Language Specification

Framework Class Library

Common Language Runtime

T a—— 108

Windows LINUX T — o Net/ OBOI !_._

[P HniCOBOL Bt J6ET
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Arquitectura

\%= C# J#

Codigo Fuente Codigo Fuente Codigo Fuente

Aseembly
(Dll 0 Exe)

J#

Compilador Compilador Compilador

IS
5
‘e

Aseembly
(DIl o Exe)
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Arquitectura

VB

Cadigo Fuente

C#

Cadigo Fuente

Aseembly
(DIl o Exe)

Introduccién a Microsoft .NET Framework
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Aseembly
(Hi.exe)

Introduccién a Microsoft .NET Framework

- DL

= JE ¢PrivatelmplementationD etails>
B class private auto ansi
= F $¥structlxE50000011
B class value nested private explicit ansi sealed
B extends [mecorlib]SystemValueT ype
& $3method0xE000001-1 © static assembly valuetype «<PrivatelmplementationD |
= CSharpHi
B .class private auto ansi beforefieldinit
B ctor: void])
B Main: voidistingl]l

(=1 i |

[
wer BEOECED)
l

BiEE
{
&
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BN ES ) M= a‘

Aseembly
(Hi.exe)

.assembly extern mscorlib

.publickeytoken = (B7 7A 5C 56 19 34 E@ 89 )
-ver 1:8:58080:8

.assembly extern Microsoft.VisualBasic

-publickeytoken = (B@ 3F 5F 7F 11 D5 @A 3a )
-ver 7:8:5000:0

H
.assembly Hi
{
// -—— The following custom attribute is added automatically, do r

// _custom instance void [mscorlib]System.Diagnostics._Debuggablef
/7

-hash algorithm 6x66088604

-ver B:8:8:8

H
-module Hi.exe

4/ HUID: {8207C490-12FB-4631-A52A-14B3B61AGC10}
.imagebase Bx004008000

-subsystem 8x00000003

.file alignment 512

.corflags @xz000080081

// Image base: Bx034cB0B688

QI i 1l Q

rl

Introduccion a Microsoft .NET Framework
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Disassembler (ILDASM.exefseisiyzs-j*

TSI A=

.method private hidebysig static veid Main{string[] args) cil managed &
4

-entrypoint

44 Code size T2 (ehE)

-maxstack

-locals init (unsigred inte[] U o,
unsigned int@ ¥_1,
unsigned int8[] U 2,

t37 U 3
Aseembly w_onsn: ‘iens’ a4
IL_0002: newarr [m=corlib]Systen. Byte

(Hi.exe) LB dup

IL_BeiE: ldtoken Field valuetype ‘<PrivateimplementationDetailss' /s §5s1
“oond:  eall woid [mscorlib]Systen. Runtine ConpilerServices Runtim
Manifest I
Metadata I
IL Code
Resources I

IL_B@i2:  stloc.O
ldstr “Menzaje del Primer Ejenplo:
void [nscorlib]systen.Console: :uriteline{string)

1L_0038

char [Hicrosoft. VisualBasic|Hicrosoft WisualBasic Str.
vaid [mscorlib]systen.Console: Write{char)

[T
woid [mscorlib]Systen.Console iteLine()
string [mscorlin]sys v vauline()

n a Microsoft .NET Framework 005 | 15

S =ed

| assenbly extern mscorlib

-publickeytoken = {(B7 70 SC 56 19 34 E0 89 )

uer 1:0:5000:0
H

ssenbly extern Microsult.Visvallasic

.publickeytoken = (BO 3F SF 7F 41 05 00 30 )

cuer Pr0:ERE0:0
7 ol = 2]

thou private hidebysly static veld Main(stelng]] args) cil managed

-entrypaint

21 Code sire e

mawstack 3

lacals inif (unsigued
unsdgo
unsigaes

1
[mscarlin]systen.byte

Firld valuetype “(Privatelnplenentatisabetailss'/ §5si
wold [mscorlib]Systen Runtine.C

“Mensaje ael Primes §jenplo
wald [Rscorlib]iysten.console

ritetine(string)

IL_ssas

har [Ricroselt BissalBasiciicrossit, Bisualasic . Str
wold [rscorlib]System.conso ite(char)

e

1w
wald [Rscorlis]System.Console: iriteline )
string [nscerdis|iysten. Console: (hesdt ine()

I BT ret
11 14 end of methes Comarpiti:sin
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Class Browser

@ Lyl

Bie Wiew Incks Help

00 |2RINEkPAx
~2 System.Data

~2 System,Drawing

<2 System.Web

<3 System,wWindows,Farms

<2 Syskem,Eml

-3 LibraryResource

~3 Microsoft. YisualBasic

A H

= References
# - Microsoft.VisuslBasic
® - mscorlb

#/ Module Hi.exe

Version:  0207c490-12F0-4631-3523-14b3b6 1a6c10
Location: C:iNet EjemplasiC-SharpiHi.exe

Size: 3554 Bytes

rosoft .NET Framework

Class Browser
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(= gl

Flle  Wiew Took Help
2R ML Qe

3 System.kml
3 LibraryResource

) -3 Microsoft VisualBasic
ER=1r]
= % Hiexe

i References
5 Microsoft.VisualBasic
2 mscorlib
-

@ &% <Module
§3 <Privatelmplement ationDetails =
&3 CsharpHi

& ) Base Types

@ [ Derived Types

private static void Main{string[] args)

@ .chor() i
g
private static void Main(stringl] args);
Declaring Type:  Charpti
Assembly: Hi, Version=0.0.0.0
2] 1

byte[] bufferl = new byte[0x1F] {
0x42, 69, 0x65, 110, 076, 0x65, 110, 0x69, 100, Ox6f
0375, 072, 0573, Ox6F, (=20, 100, 0x65, (=20, Dx2s, D

T

Console, WriteLine("Mensaje del Primer Ejemplo: );
byte[] buffer2 = buffer;

For (int num2 = 0; numz < bufferz.Length; numz+-+)
{

byte numi1 = buffer2[num2];
Cansole, Write{ Strings. Chriw(num1));

Console. WriteLine();
Cansole.Readline();

ET Framework
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Ofuscacion (Obfuscator) sg==Cs=s ;.Eﬂs.ﬁ-

El objetivo de la ofuscacion es crear
confusion. A medida que crece la confusion,
disminuye la capacidad de la mente para
comprender conceptos intelectuales de
varias facetas.

Observe que no se dice nada acerca de modificar la légica final
(ejecutable), s6lo de representarla de manera incomprensible.

2005 | 19
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Dotfuscator 258gme :_:’:._Q-

rosoiinienmeisRnlores \jdﬂ‘

LA PN ObftiEcatoreot uEgatons eaniiaes

© Bl Edt view Favortes Tools Help &
E e A »
Qe - D [x] B G| O e g Favores €3 - U E @ -
: Adress @ hitps P gotdotnet comfteamjdotfuscator/ &>
: Google - ] @peuscarenlaweb ~  {h34 bloqueadofs) | [Bd opciones
Al

search 6o Fsignin | )

.MET FRAMEWORH COMMUNITY WEESITE

.NET Obfuscator - Dotfuscator Team Page

About Dotfuscator (.NET Obfuscator and Improvement Tool)

PreEmptive's Dotfuscator® is the leading Microsoft ,Met Obfuscator, Compactor

and Wwatermarker, Dotfuscator protects programs against reverse engineering

while making them smaller and more efficient. Dotfuscator Community Edition is

accessible directly from the tools menu of visual Studio® 2003/2005. For

) GRS commercial and enterprise applications, the superior protection and size reduction | |
provided by an upgrade to Preemptive's Dotfuscator Professional obfuscator is well

worth a look. Get your free evaluation copy here

Download the latest version of Dotfuscator Community Edition

.NET Framework
Technologies Dotfuscator has been updated since its release in visual Studia® 2003,

S il Get the |atest version of Dotfuscator Community Edition

More Information

My GotDotNet

(<1

a Pacumentatinn articles and Presentatinns

&) & Intermet

Introduccién a Microsoft .NET Framework 2005 | 20




Dotfuscator

B ET Uit il Jes et OBty = G o (e OB et i)

fatermarkines

File Edk View Favorites Tools Help

eaack -9 \ﬂ @ ;j /.7\1 search \j\?Favomtes L 5] [-'Z\' ;
: Address | @] hetp:/fumw. preemptive .comf

i Google - ] @puscarenlaweh - Bhs4bloquesdels) | B

» Corporate Developers

® 11 vanagers Code Security
> Independent Software Vendors Reduce the size and improve the effi
[

Dotfuscator ® .NET Obfuscator

Dotfuscator Professional Edition is a et
Obfuscator and Comnpactor that helps
protect programs against reverse
engineering whils making them smaller and
more efficient.

detfuscator

“Our mutual customers bensiit from
Dotfuscator's ability to help developers
orotect thelr code and bulld more
secure NET Framework-based
apptications.”

- Nick Abbatt, group manager in the NET

PreEmptive RGN - : pport

of your applications (and get peace of mind).

SIS

Opcianes

DashO ™ Java Obfuscator

DashO Professional is @ Java Obfuscator
and Compactor that helps protect your
programs against reverse engineering
while making them smaller and more
efficient,

dashf)

“Obfuscators make code more secure by
rmaking it more difficutt to decipher the

meaning of s components; a simple fetter
has no meaning to a hacker reading the et
brogram code,”

- Brad Wetrnore, lead developer at Sun

&) Done

4 Internet

n a Microsoft .NET Framework
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rosof (N iFa RGN SN T O

Ein Edt  Wew [roject fuid Oebug ook Wiedow  Help

i EFED Fm o @ » Debug .
FEE T2 ANN,

Csharphics |

ArthesbeGET | BERRT.,

{1 || Soltion Explorer - Obfuscatne 3 %

using Syatem:
using Microsoft.Visuallasic:

= class Coharplli
acaric woid Wain{atring{] args)
]
byte[] Mag = sew byte [] (66, 105, 101, 110, 118, 101,

Consule.Vriteline ["Hensaje del Prime: Ejemplo: ™):

Zoreach(byte sachChar in Rag)
L]

Conmole.Uriceline [}
Conanle.ReadLine (] ;

4|

Console.Write [Microsoft.Visualbasic. Strings, ChrvleachChar)];

= | BE 3 28
1 | 8 Sohution 'Obfuscater” (1 project)
21 = 3 Dbluscator
= ‘5 References

00 Mir ool Vidflra
Tystem
3 Syestem, Cuta
- - Systen L
i app.ien
310 108, 1200, 2] Ayl
2] CohapHies

5 g[S

Cukpust 2 x
| Bl
Done
Bakasild A1L: fuccandad. 0 4 led . 0 skinted b e
= t B Outpin [T e ezt | IGN soarch Fesut EF properties [ @
| Ry n% Cod Chi3 NS
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Dotfuscator

i Qbiscator, B rptifics:
Bie [ B Wew Projct Bubd Delug  Jouk  Weeew  Help
tiew e s & ¥ Cebug - gl AiesleET AL T
Qpen "R
i .tlul 11 || Soution Exphorer - Cbluscator X%
G Akl ey ltem.,.  Grbsbien =] [s¥wenisrdi g | BE S 2=
2 puid Bt e SR L o8 Sckion 'Cbfuseator” (1 progert)
gl Proct B Hew Promect... b q = G obfuscatar
- &l Refernnces
= onhthn... Csting Froje e 1]
o ke Sokbien (INEWrOTt a
DE [mget » e
Broject Types: Templates: r
IE Exprrt ¥
new byte [] {1 visual Basic Frojects
bl seve Ctrpries ks (2 wisual C# Projects
Save CHITDHLCS ... TR ] (0 visual 14 Projects Dakfuscatar
-] Wisual C++ Projects Froject

H hiCha =
P {1 Rational XDE Modsling Projscts

Ry a9 (L] [ e

Irice (Hicroaa: BEEE 155
(1 Setup and Deployment Prajects
hine (s (] Other Projects
& pr. ol pioells
Create a new Datfuscater project.
Comparaiierge » | | bame: | GetDotFuscated
v
Rocus B d Location: | iyt EjemplosiC-sharpObfuscator ~] rows
Recent Projects g —
Project will be created at Ciiet Ejemplos)C-Sharp\obfuscatoriGetDotfuscated,
Ext
oK Cancel I Help J _ |
= -
B ovpe [ " Properties [ @ Cyrac |

Introduccién a Microsoft .NET Framework

Dotfuscator
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W

soflWisanl G N do

Elr Edt Yew [rojecr fuld Oebug  Jook  Window  Help

B-ria-F @@ kMl o » Debug « | (M ArthategET -
AR FFE T2 4%%%,

T Cshorphiics | "
o o =
& | |0 using System: =

using Micresaft.Wisuallasic:

= class Conarplli
1
acaric woid Wain{atring{] args)
]
byte[] Mag = arw byue [] (66, 105, 101, 110, 118, 101, 110, 105, 10O,

Consule.Vriteline ["Hensaje del Prime: Ejemplo: ™):

Zoreachibyte eachihacr in Rag)
t
Console.Write [Hicrosoft.Visuallasic. Strings, ChrWieachChar)];:
|
Conmole.Uriceline [}
Conanle.ReadLine (] ;

LnS [E he ™

ERR2H-.

Saelstion Exploeny - Obfuscabne %
BE 3 28
o8 Sohution 'Obfuscaner” (2 projects)
= B GetDotluscated
2 Inpue Assembhes
iz Condigpr alinn Opdieers
Renam
Control Flow
Wring Lncryption
Remereal

B output
= (I obluscator
= Refermnces.
3 Mrossft Visslias:
3 Sytem
) System. Dats
o0 Sypstem. ML
2 Apo.ko
) assemblyina.ce
2] chaptics

.. @S “. (L s
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Dotfuscator

E
gl ilord e o NET e letor.
Be few Tock Heb

Q2R WM&, Al |

¥ -0 UbraryResource

3 Marusl L, iuaBask.
g eniveke shatic vurd afslringl) A_0)
|
= W e ot o = 135
a Pefrrerces Fryee[] buallerd = new byte{tretF] |
4 - Marosoft. wusilas: U2, U, T8, LD, G, (e, 190, U, 080, Uhif, O, 020, Ghenl, U
ity 5 0575, 077, Ax73, Dl 070, 100, DeS, 03, e, Gk, 045, (1254, 031,
= - Covmche Wil 2w uaduadc 2l i r—
@ 81 Modde Erer[] huallee? = bufee 17
& £ rivasbokmecteionomsle ot o2 = ;
Be iy whik {brae)
2 gt cois :
@ ¥} Dose Types W {rum? e huffned,Longrh)
# [ Derived Types
@ e brask;
29 it Strenl ) Vo b
- Lot ml = b fer 2w ];
2 Hbhusater Comcle, rite{Ssings.Chenamt i
= W cbfuscaton s e
i Refrrerces }
# i Macrosoft isusiiase f,.a'so!:.\'\ut:‘_r\e(.'l;
B . marot Cornedn Rrad et}
k
= (-
& fE <Maockie
& “§ Dotfuscatorantribute
ol L e
s &t eval d
#® ) Bave Types
# (4 Dervedd Types |
hpd ot Vi | =]
privabe static vuid atstrirgl] A_O)
Declaring Type: vl _d
Assembly: HObhscalor, Yersion=1.0.1986.23690 - .
L " ] ¥
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B rtcronait A1 s - Sucreralt Intiret Dxphorer

B L& Yow Fauie Jock leo =

Bk - - D) A Dsewch GiFevtn Fuese 3 DB i-dE

AR [] Hre e st et R ]
h.‘ét Search Marcrsht cem fon

. |
AT Hame Sitn Map | MAT Worldmide

ET Hame
Wt Is NIT?

Tachrical Rusouress
Services .

Dusess Agity
For Partnars P — Fos
Horms b Estartaisment .mﬁm .
Frodct toformason [ 4|

WET Comnectad ==vdiEn
Dirsetary

ﬁ Stay on to|
Sign g 1o neceine % ot sprvices and degls
secuity bubietins :
books and
2k shos traini
: i i 2
] D bteret p

= Para sistemas operativos Windows 2000, Windows 98,
Windows ME, Windows NT y Windows XP visitar la URL:
http://www.microsoft.com/net

= Para sistemas operativo Windows 2003, ya se encuentra
incorporado en el sistema (v1.1).

Introduccién a Microsoft .NET Framework 2005 | 26
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¢,Como se obtiene MS NETF@W?

Para sistemas operativos Linux visitar la URL:
http://www.moeno-project.com

A¥hal is Mono? - Microsolt Intermel Explorer

b E& iew Fayvoiter Took Helo -
ok 0 DDA Qseer Lot Giow 3 H DO -HD
Aghress [ ] tis 1w sonogrcqmet oot stwn e bl 5] PG |Lnks | Rmooe

"1 mono Usiog Mono | Contibuting to Mono }

——
™
2
What Is Mono? What is Mono? o r—
Why Mono? Mono is & comprehensive open & development
platfarrn basad antha NET fram. rh that

Mono Roadmap
Screenshots

FAD

il and led by Miguel de lcaza, the
e

Introduccién a Microsoft .NET Framework 2005 | 27
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Lenguaje C# (Descripciér@u:é-agﬁ;.?.s.i-

C# es un lenguaje de programacion simple
y robusto orientado a objetos que combina
la simplicidad de Visual Basic con el poder
y flexibilidad de C++.

Lenguaje: Visual C# 2005 | 28
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Lenguaje C# (Descripciér§::-5d:s%;.:f_i;i’

C# es un lenguaje de programacién simple
y robusto orientado a objetos que combina
la simplicidad de Visual Basic con el poder y
flexibilidad de C++.

C# ha sido disenado especificamente por
Microsoft para ser la opcion de lenguaje
para escribir las aplicaciones para su
nueva plataforma .NET (plataforma de
desarrollo disefada pensando en Internet)

2005 | 29

C# class # C++ class

La primero por comprender cuando se codifica
en C#, es que cuando uno define una clase y
sus meétodos, la definicion de éstos métodos
deben estar dentro del propio cuerpo de la
clase.

2005 | 30
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B E pe O Lok ek g

- FEP LW SR o b AdhaeET AR,

R b oo R

| P x| Clawses | x

#include "lostresm”

elass Semedlans
]

int 1, 3

public:
int

SomeC lazs ()
int BethodAl) :
bool Mechod®|):

cmelana () {4=2: 34=

SomeClase::Methodd () (Fet
cmetlass: iMethodb() ireturn 1 = 3 = k = 0]

Ero1 e 3 s

woid main()
SomeClazs Ob]:
.k = @

ouc << "Value Mecho
our << "Value Nechod!

" << Obj.Mechodhi) << 3t
" £ Ob1.MethodB() << 3¢

C++

| |
Tuemis) Saved

Visual C#

B M oo coxtegraect comfep] Cpplaberl aces g

114

Que- @ ¥ A @ Powa oreees @ -5 -1 O

Google « [dmclus ieriscnct+ L] Guscareniawet = LH37thoquesdels) Fdopocne: 4 [F] dedwe [B]mtedace [Bc

uzing System: =

clase Sometinss
1
imc 1,32

public ine ki
Somecinns()]1e2;

public int MethodA() freturn 1 + 1 + kid
public bool MechodB () (recurn Syscem.Convert.ToBoolea

341t

seatic void Nain(}
I

ScemClans (B) = ney SomeClass();

tbj.k = 2:
Console,Uriteline ["Value FBethedh: " + Op).Bethodh
Consale, Uriteline ("Value BethodB: ™ 4 Ob3.ActhodB

rower [l ferped

§ VS.NET 2003 2 Download soures - 1.2 kb
fram $a99

§ uttimate
Toulbox 400

rint v
an""u °r:°;| The distinction between classes and interfaces is a po
# Bookmoark this  many other languages) but not in Ce+. For years, our
[ Sendto & friend interface concept for C++, which I praserEyas

My Profile aliw_uﬂg the compiler to enforce most of ff " (e ,._
Doy semes 0r C4+ supports the definition and implen
52 W Sebings subtie differances between each of these| 4
A My Artcieg
[ My Boakenarks

2 Sign ot
an intarface descrbes the behavior or cay
roprasents a contract batween a pravider Abstract
taems of tha £ervices thay must provide,

tn case you are unfamiliar with the conce
following MSDN article might ba of graat H
very qood job at axplaining the batic ides

= Inharitance and Intarfaces, by and,

Mary years ago, around November 1399,
thvem, just by using a few macros and mal
clasm to be the “inventor” of this techniqy
the mvaksable advice of Roberto Lublners
th samo idoas, and at lpast some o

“lasses ]

werful language feature present bath in Java and C# (along with
team has been using a "methodalogical® implementatian of the
E it peet| 2t d e, - ol |

Fro Do

B Brerma - P mani Fjoarm $ e Qe G

gt all o Betre ot Vol (s

Visual C#
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Tipos de Datos e S

L

TODO ES UN OBJETO, ya que tiene herencia
implicita de System.Object

Primitive types: int, double, etc. Classes
Enumeration Arrays
User defined types: structs Interfaces

Lenguaje: Visual C# 200533

Tipos de Datos e e

=l
Lrowss: “lected Components - Gustomae... | 8] - ¥ < @ 5 b
{ Gbjects Mgmbers of Chject
= e Intl ¥ Couslsicbact obiect]
8 Bases and Interfaces ® Enuualsichiert)
=0 ICemparstle o Finsio()
=0 TCorwertible # Getryshode)
=1 IF ormattable ¥ GetTypa()
@2 vakiType o MembeswiseClone()
b~ Cbject| 1 # otect()
e ® ReterenceEquatkshiect, cbject]
= 94 Dases and Ionerfaces & Tostinall
5 Comparabls
0 ICorvertible
0 TFummatl e
= U vahieType
B2 Objest
e Intirt
= G T
e clrs Dot
Mennber of Syslem
Summary:
| Zupports ol ol he HE sk el rh oy deel - . This bs the ukimate
| bace dass of ol classes in the JNET Framewor; it i the root of the type hisranchy.

2 Bytes short Short System.Int16
4 Bytes int Integer System.Int32
8 Bytes long Long System.Int64

Lenguaje: Visual C# 2005 | 34
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Tipos de Datos

-32768 | 32767 2 Bytes Short System.Int16
-2147483648 | 2147483647 4 Bytes g System.Int32
giigg;iggg:::;;?sggl 8 Bytes Long System.Int64
0 /255 1 Byte Byte System.Byte
-128 /127 1 Byte System.Sbyte
0 /65535 2 Byte System.UInt16
0/ 4294967295 4 Byte System.UInt32
0/18446744073709551615 8 Byte System.UInt64
1.5 x 10745/ £3.4 x 10%8 4 Byte Single System.Single
5.0 x 107324/ 1.7 x 1038 8 Byte Double System.Double
1.0 x 10728/ £7.9 x 1028 12 Byte Decimal System.Deci
true / false 2 Byte Boolean System.Boolean
Cualquier Caracter Unicode 16-bit 2 Byte System.Char .
Cualquier cadena de caracteres variable String System.String ‘
Lenguaje: Visual C# 2005| 35

Tipos de Datos

C# incluye la construccion enum con la
que se definen tipos por valor.

o aag)

i)

e BETETE S

Lenguaje: Visual C# 2005 | 36
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Tipos de Datos

pleshrray.cs = B)x]|

§1

a
-
®

Los arreglos estan
basados en la clase
= 1<:ub11c static void Main() System_Array de .NET

//Declaring unbound errays with type and form.
int[] aSingleDim;

et Tt Framework vy sus

int[][] aJagged; //srray of array

Jbeciaring hound arraye using new of initialices. indices comienza en

int[] bSingleDim = int[20]
int[] eSingleDi woint(5] { 1, 2, 3, 4, 5 )2
int[,] bTwoDim ne[,1441,2,33,04,5,61); Cero-
int[][] hlagged inc[2]01:
hJagued[0] = new inc(]1{1,2,3};
bJagyed[1] = new int[]{1,2,3,4,5,6}:

>|\L

aSingleDim = new inc[3]; aSingleDim[0] = 4
aTwoDim = new System.Int32 [5,5]; aTwoDim[0,4]=3:
alagyed = new int[2][];

alagyed[0] = new int[3]; alagged[0][1] = 2;
alagged[1] = new int[10]; adagged[1][9] = 30;

r i
=1

Ready Ln1 Cal 1 chi

Lenguaje: Visual C# 2005 | 37

Tipos de Datos

Las estructuras (structs) permiten agrupar
coédigo y datos pero, a diferencia de las
clases, no permiten herencia, eventos y
siempre son pasadas por valor.

Lenguaje: Visual C# 2005 | 38
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Tipos de Datos

e S

aicrosofievElopmentsvronmen i

SamplESSIRUCIULCE

Fle Edt Yew Debug Tools Window Help

(- (O]

{
public double X;
public double ¥:
public veid Move(double dX, dowble d¥) (X+=df; T+=dV:}
}

= struct bPoint

{
private double X:
private douwsle T:

public bPoint(double v¥, double v¥){X=vX; ¥=vV;}
% public void Move(double dX, double dY){X+=dX; T+=d¥;}
¥

O struct cPoint

¢
public double X:
public double ¥:

public cPoint (doukle vE, double vV){X=vi: ¥=vV:}

- =EHE B Lalies &- i ActivateCET - BERRE-,

Bl R s | == %% .

SamplesStructn2.cs | 4 b X | SamplesStactl.cs 4px

[@cpei =] [-» | |[%g samplesgtruct =] [~omann K|
O struct aPoint || [Prwiic class samplesstruce =

public void Move (double dX, dousle d¥){X+=dX; Y+=dv:)_|

Ef
L | o

| Ttemis) Saved

1
Ja public static void Main()
¢
aPoint P1:
P1.X = 3.4; P1.V = 8.9;
Fl.Hove (2.4,5.6);

bPoint P2 = new bPoint(3.4,8.9);
P2.Hove (2.4,5.6)
//Mfrer Fz.Move: F2.X=5.8 P2.7=14.5

bPoint P3 = P2;

P3.Move (1,1} ;

//hfrer P3.Move:

s P3:X=618 P3:¥=15:5
" P2.Z=5.8 F2.7=14.5

cPaint P4:
P4.X = 3.4; P4.V = 8.9;
P4.Move (2.4,5.6);

¥

« o

Lnzs Col1 ch1 NS

Lenguaje: Visual C#

Tipos de Datos

2005 | 39

e

Una clase es como una plantilla que
describe como deben ser las instancias de
dicha clase (objetos), de forma que cuando
se crea una instancia, ésta tendra
exactamente los mismos meétodos vy
variables que tiene la clase.

Lenguaje: Visual C# 2005 | 40



Tipos de Datos

- | ActiveteGET - RE

Defining Clansercs

G Firschame, Lanthams:

DaceTime BirthDace;

public Employee()|_irthUate=DateTims.Now:)
public Employee(sting Firstiame)

public Employeef
ithis.FirscHamesFirsthame:

12, Lasriame=Laschane

public Employee(steing Fizzcame,
i, Firartame=F ieatlame ;

i, LaatHome =LastName ;
_Bize

=BiEEhDALE: |

public bateTime HigChDats

get [return _BirthDate:!

getiretus

public void ConsalePrint ()
T

Conmale, ULt

dre | "B Lo

| censole.uriteLina(® s :“_
)
al - |
Teemis) Seved n 17 ot 1]
Lenguaje: Visual C# 2005 | 41

B E pe O Lok ek g
@ FEHP imE 0 A
FlR s T A4%%N.
SamplesCiass0lcs |

£ing Firschame, scring Lasthame|

ring LastNams, D

set {_Birchlace=value:)
public byce Age
[

[byce] (DareTime,Now, Year - _BicthDace.Tear)

cisas

© | b AdthatelET - RE=

4 iasanams

[t

pubiiz class Employes

1o steing Firstiame, LastName:
private bateTime _DirthDate

public Employee(]{_DirchDace=DaceTime.Now:}
public Employee [secing FizscHeme)
JFieatlame=Ficatiome

me [aEEing Firstiame,
athame
-LastName=Lasthame: |

FiestName=Ficatlame
st Mame

BirthbatesELETHDn

public baceTime Birthbate

pubiic byte Age

pubiic void ConsolePrint()

Console.¥riteline | "Employee
Console.Weiteline | Age

- La

)
il

Temis) Saved

Visual C#

public Employec(steing Firzcieme, steing LastName, DareTime Bi

genireruen (Bye) (DareTime Nov, Year BirthDate, Year

Hame +
* Age,ToSzeingi)):

10y Lastlame)

hDace)

“, " = Firschane):

3

2005 |
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Ll o

myirpeent ezt
B e Yew el Lok Wedmo e
@ =E@ k™
Tl W ae RR TS

A lleyelaprent,

rET cAEER T

SamplesClasslcs |

[FgErmerrre

D‘m'.xc clas:

kﬁ%ﬁkﬂﬁaw@aaﬁm m-.aﬁ!'i . . Cuerpo
%Wfﬁiﬁ ': . L ﬁ’ .

A%a%?"#ﬂamﬁ .

- j" - "“i .
%ﬁ E ﬂ%ﬁ?&iﬂlﬁeﬁ . ﬂﬁﬁéﬁ -

i
e

Ekhﬂ-f ﬁﬁfﬂ@ o ZZ
. WFW“W*

wéss gr@swﬁs a@mﬁ:

mﬁéggj %Zé@%@@é@ de fsié:@:. ravés de ? “, ot

gagawﬁsmmﬁﬁmm

U VSRS Contaienics Métodos
el ¢ Lomebnne b ¢ Flewstom (funcionalidad)

Toenis) Savesd i3 = F 2

Lenguaje: Visual C#

Tipos de Datos

La herencia es un mecanismo que permite
que una clase pueda adquirir las
cualidades de otra ya existente. C# posee
herencia simple y puede implementar mas
de una Interface (igual que Java

2005 | 44
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- 3

La herencia es un mecanismo que permite
que una clase pueda adquirir las
cualidades de otra ya existente. C# posee
herencia simple y puede implementar mas
de una Interface (igual que Java).

7l Herencia Multiple
de Clases como C++

Anfibio

Lancha

Lenguaje: Visual C# 2005 | 45

Tipos de Datos

saicrosoft Development Envirprment [ desin [ Samplesnhiertznce0]ics, dejg‘
Ehe Gt Wew [ebug  Jook  Window  beb
n g FEH@ LB - - g ArtreatnET - RBEERT

MRbas £ -2 4% %%,
SamplesInheritancedl.cs |

53 i | || I |

jelana Employes :Peraon
private fleat _Salary=0;

public float 3alacy
i
getlireturn _Salary;}
zeti_Salary=value:)
!
i

;elana ConcractEwployer :Employees

1
el
Jclass SalariedEmploy=e :Employee
1
¥

L | [
Teem(s) Saved 27 Col | chl ms
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. Micrasoft.Deyelopment Environment [ design] |- Samplesinherftan A=
Fie  Edb view [ebug  Jook  Window el
n g FEH@ LB - - g ArtreatnET - RBEERT
e C et te M.
SamplesInheritancedl.cs | *
33 =l J|
;ﬁm;ﬁ@mm
.
gﬁ;ﬁgﬁ&;ﬁ&xﬂ -
._; ;ﬁiﬂﬁh?gﬁm
msﬂ%fﬂﬁ
ﬁwmﬁ e
ConnrastEmplayes Emploges -
: Clases Derivadas
3
twlass Salesiedbaployes Bmployes
i .
L1 | [
Trrms) Sawved Ln 27 Col | h 1 S

Lenguaje: Visual C#

Evento

Un evento (event) proporciona a una
clase  una manera de enviar
notificaciones a los clientes de esa
clase cuando cierta cosa interesante
le sucede a una instancia de la clase
(objeto).

2005 | 48
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Interfaces S g

Una interface es un contrato entre dos
piezas de codigo. Permite definir
metodos y propiedades “abstractas’,
ya que no requieren definir cédigo de
ejecucion interno.

Una interface siempre es
implementada por una clase.

2005 | 50
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Interfaces

K
Be E Yew [ebup ook Wndw tee
G- EEd tme o o- « | e canatncar 3
Gl% s (022 6% %%,

. | 11| gamplesinterfacetzecs® |
fgonoires =] [Wesessbirest = | <l [ .

sntecace IEmployee slass Employee Peraom, IEmployes
1 1
float Salacylo £ privace float _Salary=0r
vaid ConsolePeime(]
1 publis override DateTime BirthDate
[
sbatract class Peraon get {recurn Birchbace:)
( set |_Birchbacesvalue:)
public string Firsthame, Lasciame: }
procecced DateTime _Dirchbate: public cvercide byte Age
public sbecract DateTime Dirchbace (gec; [
public sbstract byve Ageigeti) getiresurn (byse) (DaceTime .How,Year - _Dirchbace.
' '
public Tloat Salary
'
getleasurn _Salary:)
Bl _Smlaryevalue: b
tePeine i)
)
i | 2l | |
Tremis) Saved a7 =1 hi M5

Visual C#

e Miorenolfeyel:
Ele Edt Wew [Qebug Jooks  Window Hep

4 o - - H
Gl % e 4 {E T oAt R,
Samplestamespacenics | 10X

4 Forma de agrupar
s s cls LOGICAMENTE clases. Un
[ namespace puede contener
SES— a clases y a oftros

e namespace.

fiDetine

J— Referenciados con using

ranespace Diz Inventory
/Befine ix ¢ clasass s
) =|
1l | 0|
Tenis) saved n@ i
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Operadores

Primary new, typeof, sizeof
Unary +, 5 1~ X, - X
Multiplicative %,
Additive +, -
Shift <<, >>
Relational <, >, <=, >=, is(is used to check whether the run-time type of an
object is compatible with a given type)
Equality ==
Logical AND &
Logical XOR o~
Logical OR |
Conditional AND &&
Conditional OR |
Conditional ?:
Assignment =, *=, [=, %=, -=, <<=, >>=, &=, A=, |=
Lenguaje: Visual C# 2005 |53

Operadores

Primary new, typeof, sizeof

Unary *, - 1~ X, - X Admiten sobrecarga

Multiplicative A%

Additive +, -

Shift <<, >>

Relational <, B, <= B iS(is used to check whether the run-time type of an
object is compatible with a given type)

Equality =

Logical AND &

Logical XOR A

Logical OR |

Conditional AND &&

Conditional OR 1l

Conditional ?:

Assignment =, *=, I=, %=, =, <<=, >>=, &=, A= |=

Lenguaje: Visual C# 2005 | 54
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Control del Flujo del Prog_qaiu_'e%;.:fj;i’

iT (expression)
statementl {
[else
statement2]

Selection Statements

if (expression)

switch (switch_expression)

{case constant-expression:
statement
Jjump-statement

case constant-expressionN:
statementN

[default]}

statementl
statement2 }

while (Boolean-expression)
embedded-statement

Iteration Statements do
embedded-statement
while(Boolean-expression)

for (initialization;
Boolean-expression;
step)

embedded-statement

foreach (type in
expression)
embedded-statement

Branching with Jump
Statements break; continue; goto;

Lenguaje: Visual C#

Try/Catch/Finally

Lenguaje: Visual C# 2005 | 56
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Los programas deben poder controlar los
errores que se producen durante la ejecucion
de manera uniforme.

Todas las operaciones de .NET Framework
informan de un error iniciando excepciones y
son controladas mediante las sentencias

28



Visual C#

LI EroE0TH

EpmEntronme

Enljesamples) on0irces

Fle Edt tiew Debug Took Window Help
@-m-&
% b

SamplesException01.cs® |

- [ ActivateGET

i = [+

Epublic class HainClass
{
static public void Main()
{
try
{
Console.Urite ("Ingrese el numerador: "):
int Mum = int.Parse(Console.ReadLine ()} :

Console.Write ("Ingrese el denominador: ")
int DeNum = int.Parse{Console.ReadLine()];

int Result = Mum / DeNum:
Console.Writeline ("El resultado de la fracién es:
¥
catch(Exception 2]
{

Console.Writeline("Se produio unm error.”);
Console.Writeline ["Fusnte: " + e.Soucce);
Console.Writeline ("Mensaje: " + e.Message).
Console.Readi);

3
F +
¥
(s |
Ready Ln 27 Col 1

Form Title

Aplicaciones
Windows Servicios
Windows

Form Title

Servicios WEB

Ejemplos de Tipos de Desarrollos

Form Title

ASP.NET

w

Portales WEB

Controles

Form Title

f]

" + Result):

chi

Librerias (dIl)

e
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