DSG Support Multi Solution

.NET Framework & Architecture
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W 3NN & AT AR T & fAv 3uton AR ASSST df U [aEJd S@el ger

AT g

. .NET U& HUeaIX haAdsh g o1 Microsoft gaRT f3aissr 3R fawfaa frar aram g1 .Net
heAdeh T Ugell TEHIUT 1.0 AT ST ¥ 2002 F 3TAT AT| 3 eUsai H, TIg C# , VB.Net
fe ST Affesr swistt & o 71w ghmAl & dofag 3t Fsofea & & T
TU3Ter AT B
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& T fRar STar €1 Net Slehid W F dRE ST WA HWIU 3uasY §, T8 VB.Net
3R C# @a8 3T g1 3THT 39T [dsier, B, dd 3T & folT Uftelheld ddel o foiw fohar
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o NET %hHagS 60 & FITET WA HTEI3T Y JUE HAT g, a8 & 11 Wanfder amwrst i
Microsoft garT f3amssT 3R fawfaa forar ar=am g1 arhr 3R-Microsoft $ITaT¢ NET Shdash
earT FATYA §, ofhel Microsoft gaRT fBaisa 3R fawfad =igr #r 15 g

NET vlgafarhr &1 Qe
NET gieaifarhr & faerd & il Agcaqol =RoT &
1. 3T et
2. COM gicnfarhr
3. .NET gleaifare
Phase | Interprocess
Early 1990s HELE lastnsmgy Communication
Phase Il Intermodule
1995 EBE meanooay Communication
Phase lll Intersite
.NET Technolo
Late 1990s % Communication

. OLE d&at&: OLE (3ifeaige foifher 3R weafser) Asshiaide & gceh gEdrdst T daeiel &
¥ UF | AT T, 3HH AT 3687 AffeT gt & deal A v g F S B

. COM d&aieh: 3T T BEeT & Microsoft Windows GRAR &7 dehsilar, Microsoft COM
(FIHT 3Tesiare Alsd) ARt TFedIX gedhl H TIAR aa H HETH FATAr g1 COM Fr
3T JURRI: ST ganT [affieel 3egedl & v foar Srar & S 6 9o sitsg
HIFCAA Tceh Fllell, Iuai & fAHAOT & fIT geal # Th A1 Siisar, 3R Windows
Y137 T 17 3T COM o iTeslercq ol WA AT Teh TaEqcd S@ell & ATY
SeIT ST Hehell &

. .NET a@&eiter: fasier 3R a9 uftashered faerfdd e & faT dehellshl &1 dag a1 dc| Net
I dehsileh Microsoft GaRT faerfdid &1 a5 § 3R 8 BIad 2002 H dlled ThaT a1AT AT, {A
ARETST & 3TER, Microsoft I 7 el W] & Hel & & NGWS (deee SToRerT
a9 |AAST) gl STl AT S8 3Tl IUCTsH G ATFARTEN, Ao 3R dgd IuAM gelale
deelter & & Teh AW ST B
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NET 9RenfAsT H19Te

NET aiRf&faehr & Microsoft 3R Jclia-u&T ANTETeTehd3i garT fanfad fafdest sramfaer

AT T FHSA AT &1 TOF 9 & F ITANET & S qTell & AT &

. C# .NET: Tsh 3M¥feieh, 3feotere-3RUCS 61w foieent 3T fAffiest YR & 3ot &
foT Far Jrar g1

. VB.NET: 393197 & 3md@e & fow 3o & 715 v 9w, Sger areafa=ara aRaRe
I F AT B

« F# .NET : Ush HIATCHS-TUH TR ATV, ST Sedl TedReH 3R 2er fafdeT & fJw
SHF &

. C++ NET: Ydfd &I3 e & fAv f3emss fhar ar&m C++ & Ush faEdr|

. J# .NET:T&h HIST S STl S9eiqd & fow .NET Haradr JereT il &l

o TATEE, TGS : Fail 3R IIUA AW & NET A=A |
T AT : JScript.NET, C Omega, ASML, 31X 31|

FIT .NET 3eI9alT Celehid ) s § a1 coewid & Fadd 872

f3wice &7 &, NET TS &l CachiA-[A8 glel & ToU f3errser fohar a=ar or, 5t &7 &9

g A8 W godr ATl oAfhed AT (Th hiA-Colehid hade) 3R .NET SR &7 golg b, Saaud

379 foraeg, @30ty 3R JgT a6 F Alesd tolchid 9 o NET vfieashes Idr dd &

AT HHATS :

. SAEae (3T ABH BHE F1 FEAT) carT GRS AT hAdeh, NET 3eqoaien &l fafdies
IR e W e & Al &ar &

. IGIN TE FIA-CAICHH §, Al T TYed HATH &

NET &0
NET %HaH &1 el sfag 3 JAffies [&9eis Teahol & a1y s@ehr Haraar a4 &Y a8 &
NET EH0T HITANR FEHI0T BTy T g gada
1.0 1.0 fasiarer Tf3ar .NET T T

1.1 1.1 faei3rer T¢f3ar \NET 2003  vergdr T2, vadi3
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T[T
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fagiarer Tf3ar 2015 3reTceT 1

TeA/T
fasparer wefsar 2017
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fasiarer wfzar 2017

fasp3rer wgfsar 2019
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NET TE0T HITaI3m FERIoT fsrE 3gsIor fee aade
4.8.1 4 fasiarer wf3ar 2019 10 20T=r2
6 - fasp3rer wgfsam 2022 11
8.0 (2024) . fastarer T3t 2024 10
9.0 (2025) - fastarer wf3ar 2025 11
NET $HasH & o1t

. FE-HTNT GAYS: NET haAash os WaniHer AT &7 GAST ar &, oe1d C#, F# 3R
fasp3rer affeh enfAel &, Ed SToUd T 3Tl ITERIGAIS & HTET Faldd HINT oied
&I giaer Ao &, Jafd 3 dEsll 3R T & FA A F 1 33T Fohd 8

. PIE-CACH FWIAAT (NET #R 3R Al & Ategsr @) : grefifsh qeand # s & fav
fSomsar fohar arar ar, NET %haae 39 NET &R 3R A & Aegdw 8 [Affies e
foeeH o T Hehel 8, T68 I8 HIE-Clchi# fasmd & fav v agael AT §o S
gl

. 931 3 AfFT ST WG : NET $FAdH &I SAMe STaw MUR § ot e §, S
TSs, Tof 3R HATUAT &1 Teh Foey IREATART T T &1 SEY Saelod T HHEAT3
&l 38 AT & ol el AR AT H FATUT ST Ao H Age Al Bl

- &t f3Avare: 37 heAgs A A gram fIAvare arfAe § 5 Fls vead e 3R
f3fStce g&dmer, St rgoalen @l g¥Ta=qol @Rt 3R HASIRAT & F° & Heg Hd &

. 3cUIGeHhdT : NET GaRT 9&dd q@-AAT amgadist 3R o &1 d¢ f[Aera g7y ot &g a2
&l &, I8 Sael9d &l AT HATcHBASN Hl Jof: JTdShd el & Tolg IadT e
de W €I higd el H FgIdr Herdr gl

NET %#Ha® & Jhared

. fager fAsRar: g™ g Hig-caehid W TASA T g, NET baAdsh Hol &7 § kel &
fore s arm o, 3R Fo [AAvare 3nh off geg &9 @ f&eier S @ea & fav
JigeRfeld &1 Fhell
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. 93T Pefie : NET hedsh i T 30eTehd 97 8, St WA $isRoT a1 dsfagy are
3O W TeAsl dlel 3equien & foiv fiar & fawar g7 Hevell gl

. ABRRAT AWTA: NET theAds & $© &R0 & fIU AYeh A8d HT MaRTehd g Fehell
g, oo Ao 3R aRfEaes $r aera s S g

. vedie watt faeR: gegf™ NET 3ifReier 39 & fav 3cpse yedel Jare &idm §, T8
3TT-9eTeT IREeAT & fov 3meel fAdhed A€ &7 Thdrl & SigT fAeeT-TaIT gT8aR Sl
a7 Sfee TemRed $r 3maegear giar g

. @A AT 9fHAT: IGITT .NET &l 39T #H A el & v 3318eT fhar ar3am g, offehet
T Tolchid TR AU 3de19d &l AUV §F F 3ileolde-3TRUCS T & AT @l &hr
fehdT &l TTHAT HLAT IS Tehal gl

¢ hHATS 3Mfheay

A¢ BATH INfHFEFIT A Tehd F AT v dEnfAeT Alsa § S _ffes [{Eer 3k
SERCIT 3TaN & &l fashra 3R aRfaerer & fov faffiesr dranfder smwisf &
Y Teh TASIEST aTcraror 3R ThIehol YeTel cl &1 SHH Ford orgsil 3R ga:
YdIeT g AT &

Net Shdeh I Hel T oA 25 775

* WinForms
* ASP.Net
La nguage s ADO.Net
I_l b ra ry * Framework Class Library

C LR s Common Language Runtime

¢ BHATS HThedal IRT
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NET YcCeh

Net $hHaeh &I aehell [@FITa&d THE el W MR &,
1. GTHAT AT {CSH

"PIHT olIdel STHREFI" AT HTANTS .oi¢ MfdhcdFR H Teh Tolehlid ¢ ofF W AT
g fAsarfea g g1

Hwersms H Arafaf@d wre v §:

IUaTE et - 39dlG d A § ST IRTIANT & TASUIGST & FHI 3cUel gl ol
HYarel & 3ETe0T §:

I HIS TieadherT T AT W BISd Do & TATH HAT 6, dlfhe] B3 AlGG
oTel gl

e 3TYRNT hET STa @ $& Rehls ol & JATH T & , Afehel ST A holelel
% 8T ¢

FERT HAGUT - HRT HIGUT 3TAiTSd TATHAT I el FT Ifhdr §, ST 3aTehr 3aeThdl
o6l T§ ST

IR FIGUT & 3cTe0T 8

Uh GBI sl Toldehl e 3TaeTehdl Tal ol I Ultalheld o fhdl Hwse W T
TR FHATCT X U §, Al BIScl o8el hl 3d RISl oIl 1§ Thd! &l
SIS dhaladlel FI 37T ARl el ol TG TTAARAT & scrad WX FHT TR2AA
gATCT Y U &, ar 3T aiaelel ST 379 aThdTl Tl & Tohdl gl

AT AT A3 & TTT PR T -

SHET foh TEel 3fTeTeT H ST AT §, Teh Sael fAfdesT Net STanfaer swi3i &
o fAf@d X Ihar &

. HTT - UgeIT T WEITHT ATST &7 &, 9 37TH VB.Net 3T C#E|
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. HYTSAR - Ucdeh WATTHT HIWT & [T T 37197 HUrSerR g1am| ST VB.Net HTST &
3719, Th 37el9T VB.Net HUTSOR B9 SET g, C#h folT, 3Ush 91 Teh 3iR FHuserk
gram|

. PIA oledsl eI -Tg Net H 3ifdeT R § g 3uaer fhar off venfEer sy &
ASRAT .net T I Tolel & [T THAT AT | SHTAT 16 FHT HUBR .Net
TTCTaheleT &I Tellel & foIT WA & CLITRR 9 JAA9|

CH
Complier

VB.Net
Compiler

Common

Language
Interpreter

2. Class Library

NET %heAdeh H HIAh FoITH BRI I Teh HT AMAA & FoIld ASs At 3R
Pherelel T Ueh HIG & ToIeenl 3UTNT HET 3¢aT & T foham ST FeheT g

3GTe0T o foIT, T3 BISa-TallT TR &I FHTA & Tov AT & 91Tt Foarg
el £ e (A § ST 3UT Bsd O eaEe Ued & fov fFAr ST ghdr B
SOl g, BIed H ¢aee To@s & fov o s [(fe gl

rfeerer fafear ar ar System.* AT Microsoft.* ATHAEAAT & fqanfad &1 (AR e »
a1 37T g Toh TEESH AT Microsoft ATHTATT & 3ddId o1 drell 3T AfSar &1 ded)
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ATHEYT faferat 1 drfeher JUFRIOT §1 §H ol ATAEUAT o IR H 30T eqrat &
3R faFdR & et

3. HTYTT

Net hHaeh & FAT ST ool dlel TN & ThRT dH A dR W foefai@d
AT # aefieped foham aram

WinForms - 39T 39J19T BIA-3TUTRT Titadheld [Aaf8d &t & fov fhar srar g, sy
A 39AITRar AT 9T TR At FATSe-3MUTRA TCThsT & Ueh 3cTgI0T gl

ASP.Net - SHeRT 3TN A-ITTRA 3ITAEN AT AT et & AU fohar e &,
S Thar off F13eR S Scleic THFACaRR, i IT FRIWIFH G ol & Tl F1ar
ST B

a9 IR AT Teh Fal R FER foham Siream, fSad Sedeie Fue=r aarw & 1fid
giafT|

eI AT QAT IT 1IS Ueh HATSHIGITC eeh ¢ [T SYANT Asp.Net ITToATaT i
fosaifea e & forw fRar arar g

g8% dT¢ foisares &1 IROTHA Folrge HMAT T HT ST §, 3R 3M3eYe dEeR &
fe@rar s 1

ADO.Net - 3H ddheldh ST 39T Oracle AT Microsoft SQL Server ST SeTSH & TTYA
SFC el o T 3TN AT ARl e & v fohar Srdr & |

ATSHIAIFS GAAT T§ FiATAT Il & 7o .NethAash Fsll FARNT fasier Jorfea
foFed & 37T &
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T 38 .Net AchceFa’ TICIRAS H,§H .Net hHdas & TSoTssl fAquidr I e
NetShHATH & frAal@d S TAeUid 58 Net 3MTRA Tlteshers sol & foT
9§ I ST §

1) SHTRAATAE - 7e haATSh Igd AN Shas FUIE YeleT FaTl g1 A Aioiv b
319 9TH ¢ hAdeh & Ylel HEHIUT, S 2.0 &1 s Teaehers g1 3R afe 3mg
3HT TTCaaheled T TRl AT #MeT 9T ToIled T HITALT P & (oI .AA¢ haade
3T GEAIOT &, 918 3.5] dl Uitereherd Y 8 e eem| UET 3afdv § il &1
ResT & a1, Microsoft I8 FARET Xl § fob Gl hHdeh FERIUT FdleTcdd HERIOT
& 1Y HATS e § Al @i &l

2) ERTAEY - A hage I ST 3T TR &l fordr 8 fAasier colewid T &1H
FT & [T I T FehaT g1 3R 319 g & &ar #, Asnate o AshAiTe
3cUTGT @l 37T TolchiA, o foh B3Nt 3R g X &7 e & oIt darR &
W el

3) GI&TT- NET ShHdesh H Teh 31Tl GI&T oF g Selfdec FR&T oF TCAhlel & Fcdds
3R TN el # Heg AT §1 Tedeh TTlhelel el FI&T oF H TIC & &
ARHTNT T HehcTl &1 Fcdeh FI&TT T T 39T SYAWETehcll Sl HIS AT Tl T§ G
% 9gd Yeld e & v foRar S g

4) AANT HAASTHT - P1HT o] IACTSH HART HoloTHT I ART 1 FLAT & | .o
Shedeh H 3T FETEEAT T Wl Sl U &TAT &, [Sieterr 39ter fordl =er & Wans
CaRT ALt foham ST 81 T I8 37 AT T dSTdR SIRT M| Ig "R
FolFe]" THG Teh QI o ATEIH F ham S1ar § S i hdAds & e & §7 &
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TAdT ¢l IRAST Felael AT IR W Ioldr BT ¢ 3R Sraar war § & i
O [@FcH garae 3uAeT § A0 €, 3R 3¢ dedaR JFd FT &

5) S¥eliha IRIAASET - Net haaeh & 0H 3Ue0T 8 g1d &, ToleTehT 3UZNT . Net ShHah
W ATHT 3eToraien &t Yehol el o foIT fohar ST Hehall g1 o7 Yeholl &1 T Fellse
AMGT # aART TR ST Hepell g1 T ohol Faalicld T & 36N TS T
Garl

CLR

hIHAT A7de TEBH (CLR) Microsoft .NET Shadeh T Teh Teeh & it .NET v &
fosaresT &7 yateT aXar §1 I8 C#, VB.NET, F# 3R 3g afed RAffe .NET wrenfder smomait
H oI 3T FIE FI A8 T 3R Teaifed = & fow AR gl

9 C# WEme ahfold frar Srar g, ar aRomeT fasared 39y $is Ta JAegadr 9T J giar &
o FiEa serfsve d73s7 (CIL) I Microsoft exdifste ofvasr (MSIL) FgT STdar &1 I§ &I
Fefi-fafese 78T §, 3R I fhdr 8ff colewhid W o ahdl § e CLR TU1fdd g1 319 CIL
Fig fasarfied grar &, @ CLR 38 Azl &g & Tahfold dar & o 9eR garT fasarfed
fram ST @har B

TN T3, hT HRIYUTN

1. Ghad AR AsurEa:

. J9 g7 C# W fo@d §, O a8 seeifsue o7ast (IL) Fis & Hafad & Jrar &, s
ClCHIH-TIAT EIeT gl

. 3H& 9¢ CLR, MIATH & Tl & R IL F15 1 JAMNA-afAse sz & gRafda &= & fow
SEE-3A-e13H (JIT) FUSR T 3UAT FIAT ¢

2. HITAHR gaRT YGTeT T T JF4TC:

. TIUA.R. Mol Folaed & ATEIH T TaATId AANT YT Y THAT &, TAT AART N
&I b gl

. Ig GRARTT 1 & 6 3e1 YhRT 1 el AR GRIET 3uer fFar s

. HILTAIR., ST IS AT Tl T Tgel GI&T SHGAT & AT 3@ehr S e &

3. AX-HTT THIHIOT:

12
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HoaT3R AffeT NET #9131t (C#, VB.NET, F#) & &I3 &l HidA 8T @TeH (CTS) F ATEIH
U U WY HEoIdl & HH Fel @l AT ol gl

W.UAIR. & 9T "h

ST F Ase T TASE §, HiAT o 3T § & CLR Teh THT HersH IT AsuresT araraor
Y&l AT g Fdifeh 60 & 318 NET YA HWT g
. g s RfAder (Hvaww) g5 g A F oRaa &ar § arfe [fdes
T3 H for@r I g EwR gdarfeld & |
o Sefad FI8: MSIL #E S CLR garT gafed fham Srar § 39 vefld &8 & &9
H S ST 81 Yefd $is & faw CLR e .NET giaumd yerel e &:
o 39T #15: NET fdsE & ggel, .COM geah 3R Win32 API ST dremfder e
MSIL &8 3ol 6T Il AT AT S CLR GaRT Yaidd gl foham SATar dfesh
AR Rread ggrr yafaa frar arar g
. SI3SCI HEUS : g ST g I (AersH W {Fed & fov [aftse 7@ #is &
qRafdd X §, ad fosaes segsmfod g g
. T HAGHAT : g HIGFd I HT HFT Fh A T F AARY FT I HIA &,
S #Ag3rer AANT JaUel HT MaeTehal HA g Sl &l
. FA T3 RA¥EH (CTS) : Ig ARG FXar ¢ o o3 H 3Hefar-37e9T SeT YR CLR
CaRT HAST S Heh AR Teh AT HH F Heh| CTS & 2 YR § Sl g7 NET Harider T
qaa g
o Acg TET: Iog TIBY dog &l W AART oliheled H FER HW| T TR shdel T
ARASH & Y HTH HId 81 CLR Tehele] AT W Feleh AT AAN &I AT
&dr gl
o T YR : TSI YPRT H AT T HAART IdT g FAifh HGH YR T AT hl
WY AARY H FILEIT Tl | T YRR @19 dF & 1Y FIH A gl CLR HASH
T 319 forw AARY 3mafed wHar &
T & IS arfereT .NET Shede & CLR TEHIOT T gauTaY g

WA TEHWOT  .NET BATEH AEHIOT

1.0 1.0

13
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HTANR TEHOT  .NET BATEH AEHIOT

1.1 1.1

2.0 2.0
2.0 3.0
2.0 3.5
4 4
4 4.5(4.5.1 3 4.5.2 &)
4 4.6 (4.6.1 3K 4.6.2 4
4 4.7 (4.7.1 3R 4.7.2 ¢
4 4.8 (4.8.1 87)

6

8.0

9.0

S fear I 3R gTar § fF CLR 3TRET BTcA/FREIIR & ArI-ard Ford asey d Hd
SEE g1 Jgl, TersH aedd & CLR
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Custom object
libraries

Operating system/ \
Hardware

C# 91anH & fsures & CLR &hr 81fAhr

. AF NSAT gH T C# W for@r & 3R 390 v wsa # A9 = e & 5 O +is
& AH U ST ST

. HT f3fIse Heholdr BT HIS A MSIL (Microsoft SeaSUe 1eT) & Ferfold aar & o
CIL (FiHT SeTHISTe 9T A7 IL (SeeIf3ue HWn) & &9 & o &1 A1ar §, @1 & 33
AcrseT F i Gorfod aar &1 Aeser J NIOH & TAdd Hhaed & I3 YR, adids
FATTaId AAST &1 MSIL ANA-TadT Fis &

« 39 CLR 31f&aca & 31ar §1 CLR MSIL #13 &I JaTV 3R IeBH ardraioT Yered Hidr 8
3TdR& & T CLR H JIT (S¥C-3A-CI8H) U ATHS BT § it MSIL &5 & #7MT &g
# gRafdd &ar § 59 3T CPU ganT foisarfed fohar Srar &1 CLR .NET ShFdesh ol
AT T Y 3TART AT &1 Aerser CLR & PR H19T, ardra’or, TEROT 3R a1
B & dX H SAASNT Y&lT Ll § fordeh gl CLR MSIL S8 &1 FeTelar g1 i
CLR 37H g 3HfelT Ug fhal 31eg T & ford 310 Foltd & 8¢ ol fohdl 310 $9T &
foQ 91T FATH & FUS F Fie F H AT ST B
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Source Code

Y

Language Compiler

Common Language Runtime
using .NET Framework
Class Libraries

h 4

MSIL Code

h 4

Native Code

h 4

Just-In-Time Compiler

Metadata

LU, & ol

. IF TGersH fAsures 3R 9ianH Se¥earred 1 3ifsmicd Hidl Bl

- I P fREY o RAved WX 9T geadehelsl & ARl & Tol Hehod & ST CLR &7
AL F B

. I YR FIE&T Yeled Hicl § iR His F FHTIdd GI&T SITEHAT S Sia i gl

. g TIATOIT ®9 ¥ AR 3ded 3N GBS FH HH AT B

. IE Al i3t & T g &1 Ueh AT HH Fe S AT el B

. SHY Thoad, ACCYSS HARTT T AATOT AT & S g

MSIL

MSIL (Microsoft Intermediate Language) & & CIL (Common Intermediate Language) 31 g1
STl 8, FId IS & Hoholdh GaRT 3cTesl G2l T Tk T g1 MSIL ClehiA-FIdT &, SHHI
Adde ¢ & g e o 0F ardraRor W I Thdr § S .NET TAeisH T THYT Hdm gl
MSIL ig &I saifed & & dgel, 380 30 RFed & fov fafdse 7ie s &7 aRafda fear
ST AIfeT S W I8 I T@T g1 T§ JIT FUBeR (STEC-3-CI8H HUSeR) GaRT fohar ST g,
ST TCBA & ANTeT ALIFHATHR MSIL FT Hehfold T g
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HTAEY AT {CSH (CLR) H fasurest gishar

fsurest ufshar & MSIL &1 &0 3R JIT Surser garT MSIL &t 7l s & gRafda aer

A § | 37 i & Fafaf@a wror anfae §:

1. MSIL f&Tor : @ia 15 A Hwi-fafse ddere gart MSIL # dwfoid fRar Sar g1 MSIL &
gicl &l

2. 3rdqelr fAATT : MSIL &1 Al efadet gwhrega=r (CLI) 3rbaell & Yeh fohar ST 8, S e,
gRAAST 3T TEROT & AT 3TART HT ST arell Hhfdd g dSady &1 el & ar
TR & W8T 38« (EXE) 3R ossdr 3rdeer (DLL)I

3. JIT aheleT ; JIT Toholsh MSIL & RTed & fow [Aftse & =+ & gRafda #&=ar &1 I8
MSIL &1 3T-3#H1s Tohfad ar &, oger 37T § [ Tesa o Fad 3ads Jel &r
Henfold fohar STaT &

4. fsarEa: JIT FUEER GaRT 3cUeed AW HIS A W GaRT fasariga frar smar g1
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-
C# Visual Basic JScript F#
C# Visual Basic JScript F#
Compiler Compiler Compiler Compiler
.exe Or
Meta Data MSIL or CIL dll file
JIT Compiler ¢———
Native Code Runtime
Execution —

3CTEI0T: Tl C# g 3T 391 MSIL
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MSIL &I i QU 91T |id &is & Sw-fafdrse doheie gar’T aIR faRar Jrar g1 MSIL &t
OTadR & s & foIT, SAT FaT & 1Y L C# Iid HIs 3T "GeeksforGeeks" e & &,
drr eI - g

using System;

public class Demo {
public static void Main()

{
}

Console.WriteLine("GeeksforGeeks");

// =============== Foll[H QTER—‘?:ﬂ' &FI 9IYU] ===================

.class public auto ansi beforefieldinit Demo
extends [mscorlib]System.Object

{
.method public hidebysig static void Main() cil managed

{
//

.maxstack 8

IL_0000: nop

IL_0001: ldstr "GeeksforGeeks"

IL _0006: call void [mscorlib]System.Console: :WriteLine(string)
IL_00eb: nop

IL _@00c: ret

} // @ Demo::Main @T 3d

.method public hidebysig specialname rtspecialname
& void .ctor() cil managed

//

.maxstack 8
IL 0000: ldarg.o

IL 0001: call §&H void [mscorlib]System.Object::.ctor()
IL_0006: ret
} // @& Demo::.ctor T 3d

} // @3 Demo T 3id
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Visual Studio

Visual Studio Ueh Thigd M aramavor (IDE) & f& Microsoft gaRT S¥ehelq Uiteleherd, GUI
(Ifherel JRX $eXHH), FHald, 99 TftaTdheled, AlSe Ttesheld, Fo13s 3R a9 Jare 3
Arf@d s & fov asf@a far s=r §1 59 IDE $r Aceg & 39 Yafd &I & ArI-ard
HA A5 T o1 Fhd &1 TE Microsoft HIFCAI STUHC WIFCAW & e Tolehid o d
Windows ¥R, Microsoft Silverlight 3R Windows API 37Tf¢ &l 3931RT &dT &1 IJg§ Th HIV-
faferse IDE w¥Et & Fifh 39 gHHT 3UAIT C#, C++, VB (Tasf3re affeh), rae, Sirarfspee
AR F e AT H Fis formga & v & dFd €1 I8 36 Afdiest dranfHeT Hmwisit & fow
A Yeled Xdl gl I§ Windows & HTY-ATT macOS & T 8 3uerey gl

fasp3rer Tefsar 1 fasma

VS (fas[3rer EEf3aT) T Ugell HERLOT 1997 H SIRT foham aram T, forgehr A& faof3rer eisar
97 U7 3R FHHT HERIUT HaX 5.0 UT| A3 TA &l FAdleTce FERor 15.0 & 518 7 &,
2017 @1 ST foham arar ar| 3@ fasp3rer Ef3Ar 2017 o &gl Sirem g1 sdleias fasp3rer Efsar
A GAfST Net Hp#ad Fehvor3.5 0 4.7 &1 Tasp3rer TfE3AT & Qe FERION A Sirar 1 qodeT
forar arar o1, AfeheT FdAdH TEEUT H AEaT HINT & v FIs g7 a1 fear rm g
fag1arer Tf3am AT

ATGhIETTE faS[3rel TEIBAT & 3 HEUT $H YR &

1. gHe

g e fov:efem GEeor § fower eiwon 2014 & 1 a1 | s FH Feawor Hoew 1 gHA
ItheleTel HERIUT & HATT FIAUTU §| $H HERLOT T SYANT Fleh, g o FTFIT STAR
3O TG & oo AT WYoh VT S Net UfCerdhoiey, dd Uitelahlel 3R &8 300 faehfad
Y Fhcll §| Th 36TH HIST H, 38 HEROT HT $o AT §| 3aeor & fow, afe 3maeh
HITosT # 250 § 31feeh GidT § 3 a1ides Worea $1 AT (Jud sior) & 31f¥e g, ar 3maeht
SH HERIUT &1 3L el T HTATT 78T &1 Teh IN-3¢TH HIoeT H, fUhcad dra
SUBNThAT SH HERIUT T YA HY Tehol o | SHP HET 36T FHITATCH (FoIRI TFHEA
ek ggd) 3R AW (3T C#, VB, F#, C++, HTML, JavaScript, Python, 37Tfe & &8 & &ehd
) = gHEYT Yo e ¢
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2. 9T

g Visual Studio & cIdaT—ieh TEHIOT gl Tg Visual Studio 2010 3R 38+ dIG & TETHON H

3Ueed g1 I§ XML 3R XSLT HulesT & T TERIar el &idr § 3R 3HA Fa TR}

3IR Microsoft SQL HaY & AT THIUT i 3YHIUT AMMHS g1 Microsoft ST FEHIUT T

for: o GETOT JeTeT FXar & 3R TR&Tor IEf & die, SYAWThT I SHHT 3UINT SR TG

& T I FEAT ISl &1 THPT HET 3682 ofdios (fhell o JehR & TiteaehereT &

AT & fIT U ST 3YHIOT), ScuTeehdl (HISod SHET feFarirell Fiaemd et &a 6

ScuTeehd! H FUR Fcll §), 6T (Tlgel Hoiehe Tellieldl o, T1E, 3TfE) 3R Microsoft

JIFedI, Tl Azure, Pluralsight, 31T ST HeThISaR AT UGl HLaT ¢

3.3E:<’3|?T

Ig fordll off 3T &1 &A1 & ToIU Ueh Uehlehd, Us T Us WA g, [SdehT AT a[uram 3R

AT AT IMARIYSA & AT g1 Microsoft 38 TERIOT AT 90-feaT 1 f¥:3[eh G&TT Feret

AT & 3 TET0T 3@l & S1E, STl T SHA 3UAT SR @A & AT HITAE el

BIaTT| S HEHIUT T HET 18T 6 ¢ foh Ig AT Teholdol & AR 3T I[UTET dTell

TIFEAT TeTd T 2l

Visual Studio 2017 & &Y IR AT

. ga¥ Ygdl, 9 Visual Studio ST3aTells 3R STeTal AT 81| 3Heh foIT, 319 Visual
Studio 2017 SIS 3R ¥ FIATGE Fohd ol VS 2017 HI TAYAT & ERTeT NET HR
qhellS T TAA AT of 3ol Il 3T 3T ST § A6 TRl SECTOIRI I HAMTEAT FIAT gam
|
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. ST 3T fISp3rer TfAT @hefdr 3N 39T TgelT WA f@elr Y& HLer o 39! S ol

= GeekrtnrGecks

reekstortyeck

Geekforleeks

1. I FYIEH: STgT 39AFThdT s for@am|

2. 3m3eqe T3Sk gT fasparer wf8Al 3M3eye, Fuger Adrai=ar, I deer 3N Bafier
SR fe@rar g

3. AT TFACART: Tg 3o BISall ol G@rar § [ I 398NTehdl dddd H FHH T @l
gl

4. 30T Y§ IAATT IRASAT & TIAT AT & aR H HfARFT STty 31T Feet g

. IYANRTFAT S A] ¥ AR Tl ITaRThcl & 3TAR a5t o Sl ehar & | fasparer

ST 7 ¢of TdS! &l HecATSS Rl ST HehdT § Fifeh IUANMhdl 318 &SI SIS Hehell

&, Aloar geir fdsT #1 ger WhaT § AT I FRAURER &S # $R-3W # e ¢

. fagparer w3 F Rffe A sugiorerdr fagprer wfsar & MY &hier « §gd ar A @

gordT § ST & J fewmr =r §

File Edit View Project Build Debug Team Tools Test Analyze Window Help

e - FR Rl T Debug ~ AnyCPU ~ P Start ~ M _

1. WioleFe §TC, Wil 3R TSl 3TC BIgel As] & AR Bl
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2. I3 WIS, FANRIT FAT, Goaal T e I TG Ae], F FATRA &l &

3. T A FT 39T fAoprer Tf3A & faRerd gof fast @ & fav fovam S &

4. WISIFE Al &1 39T Polae # $& Bigel 3N ARAW shsa & fav fFar srar 2

5. QfEaq Feolel & T, TeHeerT & ATEIH ¥ faof3re FisAT # SRIeTHdT sisa & fov,
T faffies faSp3rel Tf3a Tod o UgTel & [oIT Tod Ae] 1 AT fohar ST Hevell B

. AT QU 7T A I AR & ATH § ST ST & S FI FAET gEAAT fhT el ared
mﬁaﬁﬁqﬁwmﬁl 379 View — Customize WX JATHT HATS A 3T g1
Fha §

Debug =~ AnyCPU

ﬁ@mg\%ﬁlDEwWW%mﬂ

. Fg TR fFea, 39 3R FerEs & AT v qui-lAATAT3t arer denfHer coewis,
farg3rer T3 IDE 3uelsy 1 3UANThdl AN & Ul ST39l X Hehd ¢ dlish d 39T His
doir ¥ 3R ée ®T ¥ o TF|

. STIUE H HIs H FHIfAA AT 1 Merar § qgdTl # Ace A & T, f&Aef3rer wefzar
Teh Holgd f3afEer Tof Yarel e &

e STAUH YT TR I o TN TAEH & TTY gRC I Thd g, FAiTeh 3oaiel TaT fhdr
i A & gATST WX GIT § S vl ety gHEae der e dhdar o)

. STUY UG HIS & FATAIT 9 FEAAT X @ &1, [I3rel FIBA & IUGaTehct ofisa
ITSIT HETIAT e Y Hehdl ¢l Aol [dehrd & [T, Colehid T Fad: ol [dehed gareT
AT &1 Al JefadATT JuTell API & T fdeor 3R gema vereT el &l

. Visual Studio IDE & JIRT 39 T & Yiade H HUa AAAT & 1Y ATAAT F G X
ohdl 81 I IDE STITd I el HITAAT & AU YT s AW e, T e 3R dieret
H Ace T gl

. TaSI3rer T3 & B SUAIThdT & G TH HECHASS el I &TH Blcl &1 3oleh U g
3Ol Sl & fare @ glawum? see 1 fased giar &1 3aeor & fov, a8 Us-3ffe
ST3aTelS Y Tehd & 31X 379 IDE & TaHErT SEidl Y Tohd &1 I8 dob b damar off
39 G F TFHCA AT HX T &
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IDE

IDE (Tl s ardraworn) Te QAT AiFed § S 3TH dY W SEAATS fohU STet arel
STIH ol I Teh hiFdere GUI (ATTthehol Foil ScThd) UTCelehelsl H SISl g1 T§ Teh Tehlehel
cfAde & WY A5 TR, F15 FUBR 3N A5 ORI ol 1 HISTH § |

HIFCAAT FuTeer, FAATor, Tdieror i Jhfoier Sl Faunsit i v E-J-39309T 3ueor &
Tehlehd &eh, IDE SaelqR 3cUIGendl &l ¢l # Hag & gl IDE &l 39N TAAN W W
AR TIFedTR 3T SaRT 3ADT NIfHT I H IAH T F T fvar Srar g
3MSSS FAT Agcaqol 87

Rt a1 AfRRTa §7 & Fis g a1 vitasrea AsfAa #a & T IDE $r 3maeaedar s1g1
giar § | 318 fome & v Alcds o W ¢caee UfseX &1 ot 39T ohar ST @ehar g
glellieh, IDE %@ 3Meudsleieh JAUTY Yeld id § it THT HUEA & T g1 Teh Tl $eIhd
A IFAT ITANT fRT ST dTel Saa gl JeTd ek , i 3 ATFd fashra ardraror
AGIT T A HIeHIR Aol AR Thlehd Flel T Hidells T I fo=r AEr 30a Ticerhere
ST & T Hehell g

3MSSNS ( Tehlehel Taehrd TATaROT ) T WA [aLATArd

SIS 3 TehR &I JIAUT YeTel &l § foledl HHAR R HAeATIi@d anfaer §:

. TUEH: HAR W Th 16 HUIGH T Tohdl & MY JFITAITH I 3ER hich, HIVT-
fafeIse Fae:-quidr Yere ¥, 3 TBT &l FHY FaT &l ST Fleh I AFCAIL IS
for@sl # #AdE T b Bl

. HIBR: Teh HUBSeR AI-T&AT s o ALMNa-ARse i F gRafda sar &

o e, @9 ar d« 3ivw 5 R/ffea 3T R[rew W Avafea fFar 51 goar &
| 37O IDE 3MHAR T 38 AW & v fSec-3d user & I 3719 ¢ foger 3 gada
A Bl

. SR Th 3YMIOT ST STAYH &l 3ofeh IAIaN i GIETOT 3R ST awlel H HGRIAT X
ol & AR I IS Fa7 a7 I gral 3T T dl A1ftheh &7 & T T Fehell § |

. fSeecsa i cffiad v cFee-3maRd Sy & ST 3uAer Jild & 3fraRfear
B¥ecda & Ty STddid X & ov RIT ST Tohal g1 3Toud T o3 cfiata/dard &
Iy O IDE & iR Epce a1 A8 Toll Tohd &
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. HERIOT fAGAOT: HEROT HAAAUT HredqR & Tdhr H TISedl e F Ao T ¢l 6
IDEs Git S TE0T fHa0T 3uaiuli &1 # T#7dT & &, oas #Aegd s
YTl AIFCdIX A8 F IRAdAT Hl ¢ 3R gafia T Todr gl

. #I8 e IDE @5 [&9e &7 GHde Xd 8 Toleiehl 3UAIT HHAR W Tehel R &l T
A & TAT haT STl § 3R Tg $ §a o aeTd Hd A 3 HF H Tl g

. TFHEAST 3R coaEed: v 3R ToRtseg T 3udier fAfdse grenfRer smwrat & gy
H IDE &7 HrIGTHAT F Foe & v Far Srar § |

. FI8 ATIAAT: IDE # HI5 BT, Ford R AYS AN, TUT RibereRar g SF 3Thor
gid &, ST I8 &I Yool 3R 3TPI TARAYIT AT A ToT1d & |

3d9Y IDE ( 3¢1¥ICS STdUHC UIdRITHE ) T 39IET FAT Al & 7

fepra ufshar & |l ggol3il & Yatel & T Tehel, Tehlehc ATcTaROT YeTel ih, IDE ST

3cUTeehdT, IS I0TadT 3R FHI AP 379 HI 96 Felll H Heg Y Fehell ¢l

. IUGHdT : P U, [ASuTeaTaeT Wil a1, f3afaier ik wdigror st e
ATATATEIRT ol AIFCAI/ I [qh & T o §G # HANSTT HYeh, IDEs AT HI A
el 3 THIT 3cUEHhdr @ delet H HAeg N o

. FIS AUTEdr: IDEs T & GUI & RER & &7 & o3l ¢l & A 31 &, foras Ares
ﬁéamyamﬂ?ﬁa:aﬁa%ﬂ%uﬁmwmwm%lmmw
Heag grsarsien, Az fthaeRer 3R 15 [eevor F Y Ace = oar ¢ FEa gHT Fs
T # e el &

- THIHd d1ATETor : IDE fashd 3URolt & TSl & A1Y gl & fAffdd 3ma & S saerad
I AT HATAM T el F FAAIT YE FIA AT IJAAT ¢ &1 IDE & A1, Je3q g
& BET & ®9 F 5 3TANAN T Aol TT A HileHIR HR Tehlehel el 379
GRS AeT &l 3qh AR, Gfh Icdeh ITAFNAT Tk & e W 396l g, FaAT
3TATT P Tcdeh Pl 3TeTaT-3TeldT 3TN el I RIhl W@ H gel @I AdT et Usd &l

. AT : HECH W1 AT 3R IS Aléehe @ AT Iefadia A3m3e, @i
CeeTsed 3R US-3MeT Iofel o & 3fedhele] [dehoul I MAC &ah; IDE STaqd &l 3de
qTATEROT Y 39l IS AT 3R Fle & AR 3HeJehicld Hlel H FaTH STl ¢,
foad fasra gfsear @ giawr 3 garar 7 gur giar g
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S35 & YhR

IDE %% TE & §Id &, $T W W & AT & wa & v Bersa v o § sdih o
Alesd f3asa o @ telewid & fov aféia gia g1 safau, 3rge Jwdr & Rae & aad
39geFd IDE GAeT 1 3ol 81 Hgea ol & Srelm gl

1. STHeIT SIS

59 YR H J IDE efAe § oo TUET §T T HilehHIR fhaT ST FohdT &1 TR ST/l
& TOU 3¢ IfhT SeTae FAaRld HI JTTTHdT T8l aldl gl sTHheld IDE sgarui-fafarse
IMARIRAN & 36T HcgTh Ifehelsl AT gl § AR ge¥ale & Id & drasje Jed
el A & | 3&T8Y9T: Microsoft Visual Studio, Eclipse , Netbeans, 31fe el & |

2. FAT35 SIS

FI133 IDE TUT T T JTFEadAT T HiohI el o 3NdLes Hl JHATCT Hld gl d

Y HAL WX el § 3R STRCIT F3N & ALTHA 8 THAdH [T ST Hehd 81 Fo138 IDE
S8} UgY 3R TACHIH FaATd Yald A ¢, [SHd 3o¢ Forse Iica fEeH HI wamg
RpU T Sexoie & AICTH § U RhAT S TehelT ¥ FeT3S IDE @1 3T €T &9 &
fohaT ST HeheT § AT YeTdl & H9Y # Hed fAUROT Al 81 Hehd & | 38T Gitpod , AWS
Cloud 9, Replit, 3¢ enfAer &Y |

3. AlSTSd U9 Sd9ydc 3Sas

¥ IDE @ di¥ 9T ANEISd Toollheld da1 & oI s T a1 §| sa8 Alesd Toolldhele
faerfldT &tet 3R SoTerr GlET0T A3 & T Teler @uie 3R SERRE Sielt glaemd enfae |
HAGSel 3sge9He IDE 3Theiq IDE I1T 135 IDE & &7 H & ohd & | 3&18Y0T: Android Studio,
Flutlab.io, 31Ti¢ emfde |

4. sereg-fafdrse amsss

¥ IDE (Thihd fashrd arararon) fady &9 & Sced & Y A #iel & v Besa fFu v
g1 ST FAU esd 3R AlTSer UiTelehere [aanfld tet 3 wliefor ael Siely giaure enfae
&1 ASsd-3aa9de IDE &7 g, 39T IDE Y 3&erg IDE AT F138 IDE & &7 H & Thd
& 38T8T9T: MySQL dhed, Oracle SQL SdaUR, 31T, eMfAeT Y|
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AT 3MSSIS T TTeT hdl HIaAT AGT?

SI6IR & %3 IDE 39 &, Sidfeh T 9-J1 3R 390097 e & v qF &, 37
Hegfoheeld AlST & TATT HH I ohd gl b IDE H Visual Studio, PyCharm, Android
Studio 31Tfe; emfAe g

1. SITAT 7T : IDE (Tehlhel fIehIA aTcTaRoT) T Il AT & § 319 SaRT el 15
AT 7T R AR #xar 1 TANT IDE & Taanfad glaurd gl & S 37 Jianfaer swsit
& v @ed 3ugead gich § foster & @Ade o 1 Safeh 08 IDE o Aigg & o &S
QAT A3 7 FHTT A gl

2. AR RATed : TR Tt IDE 31e191-37e9T 3TRfET R@eedw & a1y 1 Fa §, dfeeT
o IDE W o g1d & Sif fh W Colewidl oY & A8 9§k FIH X &1 39 IDE T 37efaT-
AT TeHid 3R RN [EeH & 1T Foraar & &I H W Foha 2

3. 7ew faulRor Afsen: $© IDE ¥ & 39TsY 81 Tohd § Sldih $HO I TRl FALmsit
3TeTelieh el & folw WMfATH TeTTar Alsd F 3MaTHhdT & Thdl gl ATl Fofe HR =T
STl @Y €A A T@A U, 39 IDE 1 el ST 3TUhT Had 30T ol |

4. TAATATE: FERIUT I, TSR, 1S FTSelIScT, Tehlehel ATl 3T s RibereRar Sy
fAAvdT Fo Wl ARAIVAT § 5o 3MSES Iod AT €A H @1 ST FehlT g

3S3IS &7 3YATT el & oATH

3MSSNS AT Uehiehdl A ATATERUT & $T AT o 58 YR -

. WSFE Yau: IDE Wiotde RIS ST Y CWT Sgd I Sldl § St s Wigell &
TS A el & YRS HrAT I Al &ar gl 3T ¥ W IDE & &g 3ushor Y anfde ga
g, ot T TEeoa grgensican, s quiar 3R &3 Hifesd, ST AT Hielae ol Jaied S
3T FATT &

. g WHY AR YA A F9G: IDE A HFE 3 AE b 3TN AT gled & S o Shaer
3YF HIS P FARTAT FA H 3TIhI TEFAT HT Hhd & diesh 3T S5 H JfE Hr 8ir
I 39N & Fohd &1 S8 3MTeh HIS I Hehfold Flel, ollel, TUETIT el 3R delred
FT & TOIU 3USIUN T T ol GAoT Y enfder &, o9 aregs O 319 s St &0
AT T Thd § 3R Tl 1 Hl AT T § T I HTGTehcll I FATTT H
"ehd gl

. 3cureshdr: IDE 39l Tl faehrd 3MaRTshciai & AT Ush dhelhd TU Yeled Flah 3Taeh!
3cUIGHhdT 96T Hhd g, A3 farge 3R dulicd el & oo f3afdier 3k a=rdr ask| IDE
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CaNT el T STl dlell $T HIYTHAT HT Tae T AR HAS-AS gof & Ty ot qu
foham ST e &, oifehet IDE 3MHAR W= 9fshar &l 3ifte giatmeiee iR 3uzerehdm &
37l S gl

3SSIS T IUANT el & Jhdl]

3MSSNS AT Uehishdl A ATATERUT & $© WA Jhdlel ST ThR &

. YEATCA A F AT qwer G IDE ST 3USOT § 3R A A W FHhr & arerr Ul
Vel i &, o FHSIT YT Sl & fIw ISt HiSeT g7 Fehall g1 3eTeh oTeT Y
3fIFdH I & AT 39T R W v GATNT G F ST ATGIHdAT 8l &l

. FAER HIST: AT AH, TFUelcH 3R FAUHT S o@dR ST Y FAT QAT HITheT

. Fad H13 fa@ad F wEIar 4 Th 3USUT & §9 H, IDE (Thishd T dTcTaion) shad
eI gl s g WAT §1 3 HIs 7g1 oG Fohd § I Faarfad &7 & T &1 S g1
# ohd &, T Y % Fis fomar & T AT & 3maeasdr gidr g

. N $O IDE #GA 81d § AT FT WS-3ied &1 3efellh el & v ifaRed amrd &
3TATRAT BldT &, oIl BIC YA I HUTAIT AT HWel dlel SATFAAl o [oIT ST FoT Hehcll
gl

Event Driven Programming

sde-f3asT N v 9fddrsT § S8l W &1 AsaresT 3uderehar fSramsit ar geert st
A3 GaRT TR g &1 Wieand qaf=enRa a3t & @Y g3l 9X gidfshar &id g,
S a@ rqegenice 3N Ffdfhaniiel sgagr #T 3gdAT Ao 8, [ 3 GUI 3yt 3R
faaRa yonferat & ¢@r arar g

Sdc-adrfeld AT gfaddATT & o

o JJeTPITcIh JHEHIOT I HETH Tl &, HATE 3UAeT 3R gfafsharelierar a1 ieghfad
AT &, ST arEdiaeh Y oA HR IUGEThdl $ehd & T Ageaqol gl

. HAISYeR FIS TBS I UicHligd Il g, I3l sl 37T ¥eh TERWG 3R AT i
I FATaT § 3R FIS G TASFAT H FErar & P

o 3YANTRAT & FeTqe W il YTAThIT SHT ITANThdT e T TGl &, dUT Teh Fgol 3R
31 SelfFed SecThd el Hidr gl

. I A3 G AT HMUAT & AT THRIOT I FIAUT Feled T g, AT Iiaeier
aTATaRoT # FEeIl MaRTHA3T & AT srggeretelierdr & aerar &ar &
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. TCH UCAB & ATEIH ¥ IR I &, lorad ARar &a gidr § 3R RAeea &1 adrendsd
dodT g, oad [WREE 3R gy 3ae g Sar gl

@?—%QHWWQFW

. UAT-HATTT JUTToraT Y 3Tl 3Jodshifeleh Yehfd & SHROT a9 LAl Iollcqul g1 Hevell
g, fora@ Ffeat &1 aar e 3t wide gr Sidr &

. HATAI gy T AT 3T X Thdl &, T AT TdgR 3cUood &I Thdl &
e B3afdier ik RAweger dfee & Thdr gl

. HAT-TAId Yool AIF0T &l 3ol ohdT 8, forgd B3asaT ¥ 39RRT sgaqd & fow
IS T TEIOT AT IR FHSAT HfdeT & AT &

. TR HACH AN T HWell § AT TG 3cloed & Hehcll &, Tored aRUMA
wfasgamoft & 3R RBeca RUTT FI gaUaT FIAT o g AT gl

. TSI FI AR Folol ¥ [HECH HHETLAT T 3UHET &1 Fehal g, [STHA FETET 3GAET 7
HHTTAT PAAAT Scool &1 Hehell ¢ R FHT e gedeT wsiad gr FeveT g

sde-f3del 3MMfcheaax (EDA)

sde-3da 3feheday (EDA) deaT faer ST fhamstt @ gfafshar &ar §1 39 wfadAT #, "dee

fFerer" ST geart qafauiRa fBhamsit & ffor &t €1 3uiorend! $exha & A sclace

Rl 8, AR [OFeA, sde-f3ae Wi Alse & ITefel Hd §U, Teh el 3R e

3UARTERAT AT AR F & fow aifaeher w0 & wfafear awar &

3ETET: SATEShte SACISEITR & ATLH & AT gdc gsfeler & Jeded ael & fdT, sde-

f3ae 3fhea=R &7 39TRT TP 3¢ FT Hhd Tl

sde-garfold 9renfier gfadrT H Hidse Harrd

sdc-3aeT URNfHAeT UTadATT H, 7 Ploldd BFld Hl 3UAET X Q &l 95 scad [Tl ol

fafase Sde & T & T werered Ff aRHTNT T A &1 S A3 & a1 3

IS ol Tofihc leh, WA 3UATehc fhamsit oX arfdeler &9 & gfafshar &dr &, St

galfeea 3R 3R IguAEl & U gde-f3ae Jnfehcea & AR & HJ & & ¢

VB.Net & VB Difference
VB.NET &l #dds ¢ Visual Basic. Scasd T&TH daeileh| Microsoft 7 2001 & .NET Tolechid SIRY
AT, S Visual Basic .NET T THAYT Har & S VB WA A1ST & 3ifad GEor &1 39ds
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g1 IT§ Microsoft NET Jhedes & [oIT T ITd-TdIT WA ST & | Linux 3R MAC 3fraRfeaT

f@¥cH W VB.NET woire 8 gara &
fasg3rer 9@ a1 VB T ManfHT oW & 58 ugell aR 1991 # RelleT foham amar ar| g dgell
SanfAer sr A7 S STO-3MYfd Tl aE3N AT 3UANET Feh WY WA FeA AT AMhehel

o B I THAYA HIA A 38 TAT F AT 2002 deh, $HF 7 g HEROT RellsT g,

ST & e GERLoT A UHT [aAware &ff Sir e & e & derdr i

VB.NET 3R faf3rel affs & dra 3cR:

e

AT
7T

3¢T YhR
# gRadsr

didt .NET

VB.NET Teh 3ifeaige-3NRues
IR HTST T

VB.NET IntelliSense J3Tadr &l

TANT HLar gl

Ig Th Tohfold I8 &I 1S
qIYT &

g HodlYss HT YR T
TANT HLar gl

IE U THN-GIET A g

VB.NET #, VARIANT 31T
CURRENCY aRuse ger feu v

Hel €T

fasp3rer af8eh gde Fafeld Sranfder s &

Ig IntelliSense TITAdT T AT Tei HIdT gl

7E T g ImnRa s

¥ g-UST ITUROT T FHAYA AL Al &

g U YHR-TRI&T o9 =& ¢

Visual Basic VARIANT 3iR CURRENCY &, TRl &1
3Ter fohar ST § dur DECIMAL TR &t enfae
STET fohar ST g
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R & .NET
g 31t DECIMAL aRuser Ogr
forar o g
Rl VB.NET & Rrefied &I A
qrfdar garT urg TR e g

VB.NET #H, 2¢T &I ADO.net &T

) 3UAIT Hlah JaiaT forar Srar g
3T TUROT

VB.NET & 9% dY T &
o gessifd Fehee e grar

. & ¥
Hhelol
TACISH VB.NET &H«T of7dsl TdersH

STATaIoT graTaIoT T 3YAET HIAT &

VB.NET i H &I 3THR
Lary oo 3 Y@ fSEer 767 2

e WfFe  VB.NET &, oif¢ afhe aifors
CISE]D 3Tele gl
HIUANT  VB.NET & g7 RQffied R &

S

R 36T & F6ha § o HEd

Hel €Y

fastarer 9fs & Rreled @ del eanrr ura foha
STl &

VB & 3eT &I DAO Wieihidl &l 3T alah g
T STaT &, 3T% 916 RDO 31X 39 a1 ADO &1
39T fRar ST B

FUT T Ugd 3Hleaae g # gRafda Far srar
g, Y aid s # aRafda fear srar 8, Tea
JSGHA Heholol I HTARTehll IET Bicll|

Visual Basic ATHTT Visual Basic {dACISH drdrdlor
FT 3YATT T gl

fasparer af@e wid # epfa o ik ar
ICREM NG IS

fasp3rer af@ien & AT dAfdhe difoe H1 IS
3TYUROT el gl

fasp3rer af8s fAffieel JehR & Jrgoren & oo
%ﬁta@aﬁh
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AT drlY .NET AT T

IV, A9 3feTSeT, faEeT
3FeToNT |

VB.Net Veriables
Teh T HS IR A& dfch Uh TRl TRAT # 7 @ 1| § S8 gAR e Afagele

X Fhd g1 VB.Net H Y& o & Teh TAFASC R @I g, ST o H AR & HHR 3R
o3m3e F fAUiRa & §; 38 AART & MR FdIgid [Fe ST Fhel arel AT Fr T, 3R
T W AN fhU ST Hebol Tl Helleledl T A |

gHeT Ugel &1 Taffest ST WehRT 9 ==l i &1 VB.Net # YeTel fohU 1T HT AT JhRI &l

S8 YehR adfiehel fohaT ST Wehell & -

Type Example

SByte, Byte, Short, UShort, Integer, Ulnteger, Long,

Integral types ULong and Char

Floating point types Single and Double

Decimal types Decimal
Boolean types True or False values, as assigned
Date types Date

VB.Net Enum 3I& TR & 3T AT YRi 3R Class 58 I & e YhRI & gRINNT =
1 o AT ST § | §F 30Tl eAr i # fEaAish gpRi 3R Tl o ==l |

VB.Net & T €IvoT

37 TeecdT FT 39T T I7 38« IRNTad & v aRuaer givom 3R T&RaT 3ided &
T foram STar &1 87 ¥ &1 3TN AlSYH, Folld, FIHT, YishdT AT Selleh T W Fohmar
ST g
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VB.Net # @)X &worr & forw f&cew § -
[ < attributelist > ] [ accessmodifier ] [[ Shared ] [ Shadows ] | [ Static ]

[ ReadOnly ] Dim [ WithEvents ] variablelist

attributelist 3o TIRAINAT3HT 1 F § SN TW W oE] &l &1 dehleudhl

accessmodifier TRT & TFAT TRT I IRATVT T §, TP AT 3H TR g - TlAolfoiah,
a3fard, A, wiarg A 3R sl dfeus|

ST U IS o DT dr g, St el 997 a1 E@3a=r & far faferse 3greror @ decy
STel 8IdT g, Sfod gdr IT TIIT o T3 3GIEI0T o foIU 39ersy §IdT g1 dahfed|

ST Ig Hohd &Y ¢ &6 o frd 3uR a9 & A aH arar dod a1 AfadRa daar &
g N GoT: DA FXar § 3R fUrar g1 depfeuss|

refed I8 3fd aXar § & T 379a A1 910 W9, o & a8 5w gfsear & 9ifva far
IAT &, 3T gATCT F a1 Y| dwfous|

ReadOnly T 37 § ff @ &l Ugl ST Tl g, oifchel TO@T A&T ST TehdT| dehfode|

WithEvents fgse &ar § ff @ &7 39397 @) & fAfcse 6T g@nr 3a1v 91U $d¢ &l
A &t & v frar Srar g1 dsfous|

IRTSdforee Afd IRTTed Hr g g T ¢
R T F 9AF R F Feafarad e 3R amr @ar & -
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variablename[ ([ boundslist]) ] [ As [ New ] datatype ][ = initializer ]

\J

hel,

variablename - IX &T ATH §

boundslist - dfeush| Jg UH TON T & Ycdsh IFATH HI WA HT AT geTeT HIdr g

FAT — dhfedan| Tg Dim HUT Tl W FIlT ST Teh AAT 3&TgI0T §TdT gl
serersy - afg 3ifcerT ffgae are] & 31aede g1 I8 @ & ST YR H [Afdse sear B

STRIIeTgeN — dfeus g & ar fAfdse AT g1 ifereaiad foraehr Hedrhe fohar Sirar &
IR W 1 a9 3T Far Jar § F9 5@ 9917 S gl

$O AT T UONT 3efehr IR & |1 Fgl aeis a1 § -

Dim StudentID As Integer

Dim StudentName As String

Dim Salary As Double

Dim count1, count2 As Integer

Dim status As Boolean

Dim exitButton As New System.Windows.Forms.Button
Dim lastTime, nextTime As Date

VB.Net & I 30T

TR @ SR e & Ay HRefNehd o Siiar & (Ve &l Aidse fham Sirar &) foras e teh R
fAcafard giar &1 3RHoT F AT &9 § -

variable_name = value;

3GIeXUT & oIy,

Dim pi As Double

pi = 3.14159
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3T EYOT & AT Tk Tl 0T JhR ¥ IR F Thd ¢ -

Dim StudentID As Integer = 100
Dim StudentName As String = "Bill Smith"

ELALELY]

i@ 3eEIor & 3SAT A [ffeT YR & TR T 39ANT HaT § -

Module variablesNdataypes
Sub Main()
Dim a As Short
Dim b As Integer
Dim c As Double

a=10
b =20
c=a+b
Console.WriteLine("a = {0}, b= {1}, c={2}",a, b, c)
Console.ReadLine()
End Sub
End Module

9 39IFd A8 Hepfold iR asuifead frar arar g, ar I8 [eafaf@a R 300 axar & -

=10, b = 20, c = 30

m#mwrﬂm

OEcH AU H HEIT FollH STANThAT & FoAYC TIDR A AR 3T Teh T H FILIT el o [T Tehy
el ReadLine Y&Td &¥dT g1 3&T6I0T & fav,

Dim message As String

message = Console.ReadLine

fArfaf@d 3erexor 38 yefld &iar § -

Module variablesNdataypes
Sub Main()

Dim message As String

Console.Write("Enter message: ")
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message = Console.ReadLine

Console.WriteLine()
Console.WriteLine("Your Message: {0}", message)
Console.ReadLine()
End Sub
End Module

S 3WIFd HI8 ohfad 3R Asaried forar arar &, ar I8 Feafaf@d aRome 3caest axar § (A of [
39laTehcl Hello World $19¢ & §) -

Enter message: Hello World
Your Message: Hello World

Tadeyq HR Iy

HFcafFa & geR Fr g & -

Ivalue — Te RIS T Ivalue &, S & I IT &0 &1 & &7 H B@E & gl Bl
IRATY — T HHAFT oIt ARIeY §, IFABAHC & &l AR Q@S & Tohvell §, oifched a5 R T

aRuaed Ivalues § 3R sTfAT 3@EAdT & a0 g1 $r 3R REs & IFa &1 T&arcAs el rvalues §
3R safaT 3¢ 3rasa A&7 AT S Fdr & 3K § 90 gy i 3K RES 7E ¢ g & Refat@d e
AT HYUT § —

Dim g As Integer = 20

fheT RFATaf@d HU AT 8T § 3R Fhea-gaa I IcdesT PN -

20 = g

VB.Net Data Types

ST H, §H quiter 3T TEGar 3 & & 3 el & flv ST YRl &1 39T X &1 ST
JhR ST gH fohdl X &l GIUdY, 98 dF e o 39 O H A1 QIgid Tohar ST anfgu, Irer,
W H FILIT hU I aTel AT W & 3T TR W AR ad &1 VBA #H, 3T U&RT &l ar
YHE ShRT A fasfora far e

1. HEIATcHS 22T YR G&ITcHAS 22T YhRI &7 3TN IO TdTeled 59 IS, gcd fe
T & AT FIr Srar §1 g9 39T Affies gfafAftca g J TEam3il & gares & o
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T ST &1 HE&ATHS 3T YR H, AT THR hdel QU7 &I (T, GhRIcAS 3R
APRIcHF) HT YA Far &1 R-$éarer yaR quites 3 Beatrens amer gt &

gfaffica ad g
Data Memory
Types Size
Byte 1 2yte

Integer 2 bytes

Long 4 bytes

Single 4 bytes

Double 8 bytes

Currency 8 bytes

Decimal 12 bytes

Value Range

0 to 255
-32,768 to 32,767
-2,147,483,648 to 2,147,483,648

Negative Values (-3.402823E+38 to -1.401298E-45) & Positive Values
(1.401298E-45 to 3.402823E+38)

Negative Values (-1.79769313486232e+308 to -4.94065645841247E-
324) & Positive Values (4.94065645841247E-324 to
1.79769313486232e+308)

-922,337,203,685,477.5808 to 922,337,203,685,477.5807

No Decimal Places (+/- 79,228,162,514,264,337,593,543,950,335) &
Up to 28 Decimal Places (+/- 7.9228162514264337593543950335)

2. AlA-=gARF 3T TET: AlA-7gANE 3 ST & IFFIAOIAT TR garT AT T8 o
ST €1 3IH SFES, 32T 30T enfAe gid g

Data Types

String(fixed
size/length)

String(variable length)

Boolean

Object

Memory Size Value Range

Equivalent to String's length(in 1 to 65,400 characters

bytes)

String's length + 10 bytes 0 to 2 billion characters
2 bytes True/False
4 bytes Embedded object
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January 1, 100 to December 31,

Data 8 bytes 9999
Variant(numeric) 16 bytes Any value
Variant (text) Text's length + 22 bytes 0 to 2 billion characters

2. Reference Types (F&37 U&R)

T dog &l €T TR gl Hld diesh HART & Rl AT &1 Il (reference) TR & &

STeT TI8Y fRavor

string  THEC TER e & falv, S TH, IdT
Object T 37T TBTH & §H FoTH BT §

Array  Ueh oI €89 & Fg dog P HIRd T ¢
Class HEeH 3ieoide §olld & ToIT

Interface e3thy fSHIST AT &

<> 3. Type Conversion (FhI¥ FITAIT)

VB.NET # 3[eT ¢I8td &l dGell oIl Hohdll o

. Implicit Conversion (Fad: ®IIaROT) - B¢ ¥ &3 TSI H
. Explicit Conversion (¥I5¢ ®ITAROT) — 93 & BI¢ 8T H (CType, Convert, 3¢ T
39ANT)
vb.net
CopyEdit

Dim x As Integer = 10
Dim y As Double = x ' Implicit conversion
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Dim z As Integer = CType(y, Integer) ' Explicit conversion

< 4. Type Inference (FhR 3THTA)

VB.NET & 39 pin & HTY ANTTT T dieh Y Al T HAAAT HX Tl 8

vb.net

CopyEdit

Dim name = "Rahul" ' VB.NET gﬂ'String AT
Dim age = 25 ' VB.NET gﬂ'Integer AT

< 5. Nullable Types (EI-HHT THR)

$S Jog TETH H null TR FIA & T 2 A wullable T ITANT A &:

vb.net
CopyEdit
Dim age As Nullable (Of Integer) = Nothing

tgr
Dim age As Integer? = Nothing

Array
W v WF 37 W= § a1 T dcg FAF T G G9iyd g9 &1 I§ TH &) 22T YFR &
dcal ol TIE § o Fledfed AR AT W GIdia giar ¢ |

First Element Last Element

! !

Mumbers[0] | Numbers[1] | Numbers[2] | Numbers[3]

TIAaT & foIT, g7 Te ol & difeal it ve 3319 & ®7 & 919 o & 8l Icdeh 0T I
Ueh A I@T ST § (AT ST fF 3mae s &)1 Igl, 319 39« ot off 7 & T $r
Ugdled shdel 39 TROT I [FIdl SATdry HY Hhd & o W J &l
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SHY Ycdsh ded &1 AT T 0T HTaT M 81 ST &, 96 Teh 97 dog H AT A5
, ITeT, AT o ggel ded T AANT T (AN T FOW & #A1F § AT el §)1 98 dog
39T 0¢ 3T & 5390 & 19 &7 I ATHAT T |

F1 gl w9 v AfREd srER @ @t ¥7

AT §7 ¥ W dhael ARETT R & gid §, dfehed 3R HATOC 3idfifed HAfRTd MR &

UL & IGINT Fleh ITAMel AR & W Y&Ted Al gl 3GEI0T & foIu, C++ H derey, Sirar #

ArrayList 31 9rare & g C #wT #, W &7 v AT 3R giar & Srae 319 & &
I 3R T I & 916, 37 I¢olT gl Sl ohdl ¢ ITAT 3T ST BT Jaf L Johd g 3R o
g 37T 3§ 997 Y ohd &

There are majorly 4 types of arrays
1. Fixed Size Array

2. Dynamic Sized Array

3. 1-Dimensional Array

4. Multi-Dimensional Array

Classification of Types of Arrays

However, these array types can be broadly classified in two ways:
1. On the basis of Size
2. On the basis of Dimensions

Dynamic Arrays

Dynamic arrays are arrays that can be dimensioned and re-dimensioned as par the need of the
program. You can declare a dynamic array using the statement.

Syntax for ReDim statement —

ReDim [Preserve] arrayname(subscripts)

‘Where,

The Preserve keyword helps to preserve the data in an existing array, when you resize it.
arrayname is the name of the array to re-dimension.
subscripts specifies the new dimension.

Module arrayApl
Sub Main()

Dim marks() As Integer
ReDim marks(2)
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marks(0) = 85
marks(1) = 75
marks(2) = 90

ReDim Preserve marks(10)
marks(3) = 80
marks(4) = 76
marks(5) = 92
marks(6) = 99

marks(7) = 79
marks(8) = 75

Fori=0To 10
Console.WriteLine(i & vbTab & marks(i))
Next i
Console.ReadKey()
End Sub
End Module

When the above code is compiled and executed, it produces the following result —

85
75
90
80
76
92
99
79
75

W 00 N O VL1 » W N R O

=
(o)
()

Multi-Dimensional Arrays

VB.Net allows multidimensional arrays. Multidimensional arrays are also called rectangular arrays.

You can declare a 2-dimensional array of strings as —

Dim twoDStringArray(10, 20) As String
41
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'or, a 3-dimensional array of Integer variables —

Dim threeDIntArray(10, 10, 10) As Integer

The following program demonstrates creating and using a 2-dimensional array —

Module arrayApl

Sub Main()
"an array with 5 rows and 2 columns
Dim a(,) As Integer = {{0, 0}, {1, 2}, {2, 4}, {3, 6}, {4, 8}}
Dim i, j As Integer

' output each array element's value '

Fori= 0 To 4

Forj=0To 1
Console.WriteLine("a[{0},{1}] = {2}", 1, }, a(i, j))

Next j

Next i

Console.ReadKey/()

End Sub
End Module

When the above code is compiled and executed, it produces the following result —

a[e,0]:
a[oe,1]:
a[1,0]:
a[1,1]:
a[2,0]:
a[2,1]:
a[3,0]:
a[3,1]:
a[4,0]:
a[4,1]:

0o b OO W A DNMNMNDNMNPER OO

Jagged Array

A Jagged array is an array of arrays. The following code shows declaring a jagged array
named Ecores of Integers —

Dim scores As Integer()() = New Integer(5)(){}
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The following example illustrates using a jagged array —

Module arrayApl
Sub Main()

'a jagged array of 5 array of integers

Dim a As Integer()() = New Integer(4)() {}
a(0) = New Integer() {0, 0}

a(1) = New Integer() {1, 2}

a(2) = New Integer() {2, 4}

a(3) = New Integer() {3, 6}

a(4) = New Integer() {4, 8}

Dim i, j As Integer

' output each array element's value

Fori= 0 To 4

Forj=0To 1
Console.WriteLine("a[{0},{1}] = {2}", 1, j, a(i)(j))

Next j

Next i

Console.ReadKey/()

End Sub
End Module

When the above code is compiled and executed, it produces the following result —

a[e][e]:
a[e][1]:
a[1][e]:
a[1][1]:
a[2][e]:
a[2][1]:
a[3][e]:
a[3][1]:
a[4][e]:
a[4][1]:

0o A O W A DNMNMNDNPFP OO

The Array Class

The Array class is the base class for all the arrays in VB.Net. It is defined in the System namespace.
The Array class provides various properties and methods to work with arrays.
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Properties of the Array Class

The following table provides some of the most commonly used properties of the [Array class —

Sr.No Property Name & Description

1 IsFixedSize

Gets a value indicating whether the Array has a fixed size.

2 IsReadOnlﬂ

Gets a value indicating whether the Array is read-only.

Length
3 Gets a 32-bit integer that represents the total number of elements in all the dimensions
of the Array.

LongLength
4 Gets a 64-bit integer that represents the total number of elements in all the dimensions
of the Array.

5 Ran
Gets the rank (number of dimensions) of the Array.

VB.Net Function

A procedure is a collection of statements that, when called, complete a task.
After the procedure is completed, control returns to the statement that is called
the procedure. There are two kinds of procedures in VB.Net -

. Functions- return a value
. Sub procedures or Subs- do not return a value

Defining a Function

The Function statement is used to declare a function's name, parameters, and
body. The Function statement has the following syntax-

[Modifiers] Function FunctionName [(ParameterList)] As ReturnType
[Statements]

End Function
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Where,

. Modifiers — specify the function’s access level; possible values are Public,
Private, Friend, Protected, Protected Friend and information regarding
overloading, sharing, overriding, and shadowing.

. FunctionName - indicates the name of the function

. ParameterList — used to specify a list of the parameters

. ReturnType — used to specify the data type of the variable that the function
returns

Function Return a Value
A function in VB.Net can return a value to the caller code in two ways:

. by using the return statement
. by assigning the value to the function name

Recursive Function
A recursive function can call itself. This is called recursion.
Param Arrays

When declaring a function or subroutine, you may be unsure of the number of
arguments supplied as parameters. At this point, VB.Net param arrays (or
parameter arrays) come in handy.

An array can be passed as a function argument in VB.Net.

VB.Net Statements

Introduction to Conditional Statements

Conditional statements are fundamental constructs in programming that allow
developers to execute different blocks of code based on certain conditions. In
VB.NET, conditional statements enable the creation of dynamic and responsive

applications by making decisions at runtime. Understanding how to effectively use
these statements is essential for controlling the flow of execution and
implementing logic in your programs.
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If...Then...Else Statement

The If..Then...Else statement is the most basic form of conditional logic in VB.NET.
It evaluates a condition and executes a block of code if the condition is true.
Optionally, it can execute another block of code if the condition is false.
Module IfThenElseExample

Sub Main()
Dim score As Integer = 85

If score >= 90 Then
Console.WriteLine("Grade: A")

ElseIf score >= 80 Then
Console.WritelLine("Grade: B")

ElseIf score >= 70 Then
Console.WriteLine("Grade: C")

Else
Console.WriteLine("Grade: F")
End If
End Sub
End Module
VB.Net
Copy
Grade: B

Explanation: In this example, the program evaluates the value of score. Since 85 is
greater than or equal to 80 but less than 90, it prints "Grade: B".

Select Case Statement

The SelectCase statement provides a cleaner and more readable alternative to
multiple If...Then...Else statements when evaluating a single expression against
multiple conditions.

Module SelectCaseExample

Sub Main()
Dim day As String = "Wednesday"

Select Case day
Case "Monday"
Console.WriteLine("Start of the work week.™)
Case "Wednesday"
Console.WriteLine("Midweek progress.")
Case "Friday"
Console.WriteLine("End of the work week.")
Case Else
Console.WriteLine("It's the weekend!")
End Select
End Sub
End Module
VB.Net
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Copy

Midweek progress.

Explanation: The select Case statement evaluates the day variable. Since day is
"Wednesday", it matches the second case and prints "Midweek progress."

Nested Conditional Statements

Nested conditional statements are If or SelectCase statements placed within another
conditional statement. They allow for more complex decision-making by evaluating
additional conditions based on previous results.
Module NestedConditionsExample
Sub Main()

Dim age As Integer = 25

Dim hasLicense As Boolean = True

If age >= 18 Then
If hasLicense Then
Console.WriteLine("Eligible to drive.")
Else
Console.WriteLine("You need a driver's license to drive.")
End If
Else
Console.WritelLine("You must be at least 18 years old to drive.")
End If
End Sub
End Module
VB.Net

Copy

Eligible to drive.

Explanation: The outer 1f statement checks if age is 18 or older. Since age is 25, it
proceeds to the nested If statement, which checks if haslLicense is True. Both
conditions are met, so it prints "Eligible to drive."

Boolean Logic in Conditions

Boolean logic allows for the combination of multiple conditions using logical
operators. In VB.NET, common logical operators include And, Or, Not, AndAlso,
and OrElse.

Module BooleanLogicExample
Sub Main()
Dim isMember As Boolean = True
Dim purchaseAmount As Decimal = 150D
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If isMember AndAlso purchaseAmount > 100D Then
Console.WriteLine("Eligible for a discount.")
Else
Console.WritelLine("No discount available.")

End If
End Sub
End Module

Eligible for a discount.

Windows Form

faErsr Bl (WinForms) fasisl SEheld Titareheled Jelel & T Teh GUI Felld oIl &1 Ho
9 ¥ .NET %haae &1 fgear, I8 319 .NET Core, .NET 5+, .NET 8 (LTS) 3iR .NET 9 & ¥
€ | Sl AET 3682 SERc(Y, tooie R Ul & fav tftashes f[asf@d & & fou v
3T SeThy el 3T g1 38 WinForms 8T &gl SiTar g |

f8IeT Wie a1 TAABIA FT 3UAET Fh [AhAd fhT 0 vitases & fasler v vicasers &
T H S ST § S SEhelT TPl W Toid & | [deThia &1 3UAeT haol fdsie Hia
Uftaahel [asfid aet & o fovar o1 dehar g

gl Tdsiel Bid Sedlell

38U Ugall fdsieT Wi S0, JgT g7 Visual Studio Community 2022 &7 39319 & 3§ &1 39
@ & ¢W SEH Visual Studio ! ST3eTells et I G 9ishaT § |

Y Yol §H Ueh TATYURUT i Felld ¢ [olgd Ueh d¢od aidl ¢ 3R 3« g7 39 ded W Fola
L & dl I§ Teh HoXl fG@rar § & 38 & fdsiel ®id el & fv I Agedqol =T g,
A §dTT ITT IO HT UTelel Y

TOT 1: 39 fASf3re T3 @lel 3R a8l faffiest Ao 39erstr £ |
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Get started

ow up here for quick access. Clone a repository

Get code from an online repository like GitHub or
Azure DevOps

Open a project or solution

Open a local Visual Studio project or .sin file

Open a local folder

Navigate and edit code within any folder

Create a new project

Choose a project template with code scaffolding
to get started

Window

All languages All platforms All project types

E‘j Windows Forms App
A project template for creating a .NET Windows Forms (WinForms) App.

c# Windows Desktop

Windows Forms App

A project template for creating a .NET Windows Forms (WinForms) App.
Visual Basic Windows Desktop

Windows Forms App (.NET Framework)

A project for creating an application with a Windows Forms (WinForms) user
interface

Cc# Windows Desktop

Windows Service (.NET Framework)

A project for creating Windows Services
Cc# Windows Desktop Service

Windows Forms Control Library (NET Framework)

A project for creating controls to use in Windows Forms (WinForms) applications
c# Windows Desktop Library

Windows Forms App (.NET Framework)

A project for creating an application with a Windows Forms (WinForms) user
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TIOT 3: 379 ATH o TTYT Yiolde &l Idl ofINT, gl §H SWhiee ATH T 39AET T 1§ & o h
BH 1§ 3R Tg GUcsh # Teh BiF Treldm fOd g7 39 FNT FHT Toha T

File Edit View Git Project Build Debug Test Analyze Tools 0 WinFormsAppl _ 0O

Extensions Window Help

© ~ F-O-2 88 (o Debug T = = = & GitHub Copilot |& &

? Toolbox v 42 X il.cs[Design]* & X Solution Explorer ¥ & X

S Search Toolbox 0 ~ 7 o-AF

b All Windows Forms Search Solution Expl P ~

C Control
p Common Controls = Solution 'WinFormsAj

4 WinFormsApp1
P && Dependencies
4 [ Forml.cs
b C# Form1.Desit
(3 Form1.resx
b C# Program.cs

P Containers

P Menus & Toolbars
p Components

P Printing

b Dialogs

b Data

4 General
4

»
[ =]
There are no usable 8 ® 0‘3

controls in this Prapeie v 0 X
group. Drag an item - :
onto this text to add Form1 System.Window: ~

it to the toolbox. os: | @y @\ 5/: i

D=.| 2 &

UseWaitCi False

L | Read Add to Source Control ~ ] Select Repository «

38T Windows W& & foIT Visual Studio Community 2022 & SeI%hd &I THST

. uf3ex s (gEw f&E)): e, 67 Bl 3R HIs UG & 1Y HH HET| BA & A3 T/

€T & ST 3T W@l &1 3R §H Bid W STd-Tadde dld § dl Jg 394 [ov His @
Gam|

. WHTHTT TFHCART : 39 Wiolge & [T T Bisd Ya4eh Sigl 39 Bid, g9y 3w afesg

& o Afdee X Fhd &1 30T & v, afe g4 57 At & IS Bigel qeiar o Gract
faer & Ay SRy uefdia gl

. 7[o7 fASY: TUehT @1, CoFEe W@ 3N TRAAT S Ul dcal @l HMTT A AT IRIATT Sl
el Ay &), 8 3o gehl AT AGI0N & U AT deol Hhd § S BlA H Sig SIC|

ofd #, gAR 91F &l Tell g3 BIsd g, U 39 3R q@ll Form1.cs , ¥ =l Ush Y@ $1fAhr

f9ma &1 89 FEeH ol & [T Form 1.cs BISe &7 39T ald &
TIOT 4: 39 Ueh TAAIFH Wlel, T > TAGIFH AT ctrl + alt + x W ST |
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goaiad: Ul f39se et & folu geet, ¢aee dferd 3T oldel oI 91-US-319 A0 Yared adm

gl

File Edit View Git Project Builld Debug Test Analyze Tools Extensions Window

B-O-2B808 Debug - AnyCPU

s Toolbox

P All Windows Forms

p Common Controls

P Containers

P Menus & Toolbars

p Components

b Printing

4 Dialogs
Pointer
ColorDialog
FolderBrowserDialog
FontDialog
OpenfFileDialog
SaveFileDialog

P Data

4 General

There are no usable controls in this group. Drag an
item onto this text to add it to the toolbox.

IGAT d18d gl

Search Toolbox

All Windows Forms
Pointer
BackgroundWorker
BindingSource
Button

CheckBox
CheckedListBox O 0

)
ColorDialog

ComboBox

ContextMenuStrip

CHENNMEE ">

DataGridView
Date eDi
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TOT 6. 39 T & AOT Wel, T&oT W TF-Fea FY 3 Ig T[0T FATUTT TFHCART Frel 39
I §H T FT ATH TR Tg1 Foh F F Thd ¢

View Code

Lock Controls
Select 'Form1'

Cut Ctrl+X
[P Copy Ctrl+C

Delete Del

Properties

Properties

button1 System.Windows.Forms.Button
=N 0B
ImageAlign MiddleCenter
Imagelndex (none)

ImageKey (none)
Imagelist (none)
RightToLeft No

Text Click Here

Tt Al mn AAAILAC At ar
Text
The text associated with the control.

TOT 7: e AT & gordiaw @il 3 Y ool I fFoeh Y 3R 30 T W W 56T g4
Heer @ amd g
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Toolbox

Search Toolbox

['] GroupBox

B HelpProvider

aim  HScrollBar
Imagelist
Label

LinkLabel label2
ListBox
Click Here

ListView
MaskedTextBox
MenuStrip

MonthCalendar
Notifylcon

siie: Form1.Designer.cs Bisel Tadifold & & Windows Forms & folT Ul #I8 Sieike dr ¢l
MYl 38 BISeT Hl HeG3ol &7 § GUIfed gl AT MY, Fhifeh g1 Fehahl & b sHHA fohv
T SeAld @ S| 9% g9, Form1.cs H 3de-gsfoidl dlifoleh Sils

e 3YATIThAl SeIFAT Pl AT & [T, Form1.cs H fFaash sde I T & &0 ded W
Saol-[Feleh Y| TG, 3T e [Feleh gl X fhaTd IRATT X Thd ¢

TIOT 8. 31d Y T dcad W 3ol fFoleh Y 3R Tg Form1.cs WIsel Greldm 3R sed 1 [Fere
foram fEIR Bl WX urs &g e

buttonl_Click( sender, EventArgs e)

MessageBox.Show("Hello Geeks!");

Form1.cs BIsd:

namespace WinFormsApp2

{
public partial class Forml : Form
{
public Forml()
{
InitializeComponent();
}
private void buttonl_Click(object sender, EventArgs e)
{
labell.Text = "Hello Geeks!";
}
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TIOT 9: 379 NITH &I [Fouricd e & T FEe dcd W Fels Y AT F5 S0

© ~ Debug ~ AnyCPU » P WinFormsApp2 ~ [

~ %@ WinFormsApp2.Form1 ~ ©Calabel2 T oA

Search Solution H

= Solution'

bmponent() ;

tonl_Click( sender, EventArgs e)

= "Hello Geeks!";

SPC

39 IE URIHA & 1Y Seiae A & o0 Uah [dsiel BId Trelar|

OOPS

ST 6 a1 @ udr Idar g, 3iTeoige-31Rues WA A1 OOPs 3T MW T TFEfHd T ¢
St dranfHer F 3ifeaide @ 3UANT Hd ol JHieotwe-ARUes drenfHer &1 3ggey Wanfder #
gepiRed, f8fSar, areaiithea e ST arediash giear &1 FEAT3i & o] &= g1 OOP &l
HET 36T 3¢ 3R 3 W HH A dlel Helel I Teh TY SIEAT § dlih HIS AT Hlg 3T
mmﬁ%mﬁaﬁw%wdqwaqgu goh |

3.3 .. TYRONY:
° $8\:IT
54



DSG Support Multi Solution

. Frfaeher ssfsar

. TS AT

1. gt

FIEH Ueh 3YANThA-IRHATNT 3eT TR &l 5TH 3T Je&T 3R deg B enfde g &,
[Seg 3 Folld T 3eTEI0T Selled UFAH 3R 3UANeT AT ST Hehell &1 I 31 [0t a1 faferat
& HHE & YidiATtied AT § Sl Teh YR o FofY 3ifeoiee & folv AT §1 U Forg fond
AHfeotae & foIT U soffic $r aE ¢l

3TN & fAT:aRT & T W AR &Y FAT-37e19T 17 3R §S arell &8 N &l Thal o,
Affhet 37 Wl & Fo& AT IOT g S T 3 |l A 4 ufge, arfay HAT, AEAS o anfe
glaT| @ Tgl, R ger g, 3R afgy, arfa AT, Agelst 3o 90T Bl

2.31-7:_[:

g 3feolde-3RUCS YHEMAT &I Teh AAET Fhis § IR aredide Siiae T FEamsit
gfafaf@ca dr §1 T 3iTeoide Teh Folld HT 3618307 gl SId Teh Folld IRIATNT I Jar g,
ar FI5 AARY T FAal i SAY &, Afhd S9 5@ sEEfeve fRAT STAT § (T TH 3ifeaige
FATT AT §) ar AART rafed Fr AT &1 T 3ifsoiae T U ugard, Rufa 3k sgagr giar
g1 9AF 3ifsare #F 3eT 3R FIS A § FFEF 3er F I TR I FFAr €1 e TH gEy
% 3T IT IS & AT I A 9T Y IT9NT F Thd g, Ig AT gAed ¢ foh 3ieoige
CaRT ¥R fhw 91T Feer &1 gahR AR gfafsear &1 g &= gl

30T & fAT "FeAl" Uk dEdfde a&q &, [SHd 1, 7Ed, sfienar, @ 3R @er S o
faQrvare g

Identity State/A-ttrlbutes M\(Lors
Name of dog Breed Bar
Age Sleep
Color Eat
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3. 3T I

ST UsHEHS 3ffealere-3RUCS Wt i a8 ™ 3R Agcaqul TATA3t # & v gl ser
THEHA & HAlold ¢ ST6dl Gioidl 1 SeT & IR & A% F&Y SADRT &, deharr3s e ar
SFCHC AT I U] Tah 39d fSiesl & 30T W AR & f99d U e R Ior &l
gl AT {F SdaT JAdr g [ Tadielec galed d R &7 IFAR §¢ ST AT S ofdled
FR T ST, Afhed 3T Ig 7T T b Tadolel ol W SR & IFdR $§ 9¢ W &, 39
PR & 3GEAT Hohfolod IT FR H TFdlleX, s 3G o FFCollHCA & IR H gl Iarl ITgr
TeHSFT &

4. TTHTH AT

TASTHAAT I ST T Teh g1 Fehlg oh Al oUeel & &I H IR fhar Srem g1 T8 a8
d7 & ST I3 3R 38 ST & Uh Ty TUar & 59 98 eI FAT g1 Telohegererd #, fohalr
FIE & IRTTST IT 32T I FAT 3T Folrg § URT F1ar § 3R 3¢ Fad 39 FI9 & frar
o FeTT BerleT & ATETH & Ty Tohar ST Fehdl ¢ S @d 308 alfSa fohar arm 8| vAshegaierst
I TG, FIF H 3T 37T Forg F BT giar g, STTIC W Ser-gefEar s &9 & off Ser Sar &
|

Encapsulation

Variables
Data

Class

TASTHAUT T Teh ArEcI{deh 3TGL0T of, Ueh hlall H 3Ioldl-3eld] Yool gl § S 37ehr3ed
W@mwsﬁv@'ﬁm@—a@wmmlqﬂgﬁﬂ@'&%mmﬁﬁ?hzraﬂa?raﬁﬂm%sﬂi
BEd & S5 T Ser 1 Repls T@m §1 S8 g Tod Gorersd Tl shr @ Sp3v arfafaferar r
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TTeTaT ¢ 3 el ToshT o1 Repis T@ar &1 319 vEr ufa 37 gy § 59 5T FRT & wead
el & TRl 3OeRT Ff ol AT 7 & T & IR & @Yy ser fT 3aeTshar gl 39
A H, 39 Fod AR & 3T deh WY UGgaal dI AT el &1 39 Jgel dod JAA &
fore 3T fAFRT F FIh AT P AR BT 3TF QAT 32T S 1 Y AT g
TR FET &1 FgT Hod Qareied &l STl 3N 306 ATl el dlel HAaRT Teh & A
"Tod JFUA" & dgd oue I gl

5. 3WIAFR:

SAgREA OOP (3iTsoleFe-31TRUCS WIATAT) T Ueh Hgcaqul o7 gl Tohdl Forrd i forddl qadr
FATE @ IOT 3R fIAVATC Yo e &I &THAT T SAGREH el el ¢l ST §H Pl Folrd
foed 8, &7 q@d FoIrd & 0T UIod Fd g1 AT STd §H IS FoIld §elld g, al §H aIR-
IR FefY 0T 3R BeRreT fA@A I ST AT B, FIfh Fog 39 FoIrd & AIed fohar ST FeheTr
g1 STeRET 3TN T ST 1 FHT & IS H Yol YA HA AR FHRT ifcepear A A
FLe dI AT & B

Parent Class Parent Class Parent Class Parent Class
Child Class Child Class derived class 1
Single inheritance Multiple inheritance
derived class 2
Multilevel inheritance
Parent Class Parent Class

A

B C
Child Class 1 Child Class 2 Child Class 3 derived class derived class

Hierarchical inheritance \/

D
derived class

Hybrid Class
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6. IgId:

SEEUCT e T I § HS T gleAl| Wl sl H, §H Fg&UCT Hl Teh ol HI Toh § 3f&h
AT H geiid gl Fr &TAdr & & H IRAVT I Thd g1 3660l & fov, v afed # &
& THT H 3TolT-3719T [AAYATT g ordl &1 S Teh Tiad Uah & 8T & Oar, ofa, saart &
hcl 81 dl T & i Ierer-37e9T IRITUTHIT & 37e97-37009T cTagN @l g1 38 Tg&danr
e &

Type of Polymorphism

! I

Compile Time Run Time
Function Operator Virtual
overloading overloading function

7. ifaelier T

SISITHSG SS9 H, BT Hid & odid 7 asarfed fFar ST arelr $is IHesd W dg far
ST &1 SRAfAe a1sfSar &1 Adew § b foddl QU 1 ufshar i & ST I W& e3H W
$icl & FHY b AT 61 Bl &1 SATHG AYS WSS SANEH & ALT oAt & ¥ Th Ig
¢ & $8 FcUead 91 DH 38 SH Forg B & @l dexy gid €1 U IR 59 DB & fonelr ot
grasifeaies TEET I 3T FA8! T 8IaT &, aF D &7 &S 3iTsoiae frdl & I & B &1 wfafafec
Y Fhcl & STgI B ol 3TN fohar ST Tehcl &1 8 fARAVAT I 3UYDR Tg&IT o &9 & S
ST &

8. W AT
g HIR T Teh §9 ¢ [oIHepT 3UANT Jieotae-3RTCS WAT & WY-HIY FAGAR Saider
# o forar Srer 1 3feaiee T gaE 1 Faelr Aot 3R UIcd i U gl ¥ Hag ad gl
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forel 3ifssiefe & faT deewr v gfshar & fAsdiest & fov v 3y g 3R gdfav gred idel

arel 3ifeolae H Ush WhaRled &l MHETIT HET S Jifecd IRUMH 3cdea HIdT gl TS I el

H 3ifeoiare &7 ITH, Bl & ATH 3T AT S el AT Afese i anfae gl

g sifeatae-3nRues Wanfie A sraeaFar #4782

o RIS & A 3R W@R@E i 3R 3¥e Tl T7=T]

- ST Ul i Giaem et e S graw it & fov e &l

. I A 3ifeoiere-3NRTEs NanfHer &1 39AT FX E § af §H aedider giavar T FAEAT3i
Pl gol Y Thd g

. TE IS H G gAeTdr gARTT FaT g

. g gH AAT 18 foawel dr glawr ¢ §: S faffiest 9r & ST & @y e am, safav
§H IN-9R giAAdr Aot formet i S @ g

Constructors
shEgaed Folld &l Ueh [dRIY T § S Folld 1 SECH Telod W 3T 3T 9] g ST g
C# #H FEgared 3ifeatare-3NTes WanfHer & Hersd e &1 ARt fr g, sad 3 Aded &
TIE BT § Riee 3ifeotge AT & gay Asaiea fxar siar &1 s@er 39T 38 Fad &
ST Herdt i URfAw AT fAfdse ot & fav fhar Sirar g1 wegael & IR & $o& Ageaqul
fag & fqw arw &
. Ry FIH & Fergded FT AT 3T FAH & AH & AW gl AV o gy dg ud gl
. Uh Ford H frar off d&ar & Feegaey & Ihd gl
. TH FetgFeX A, JfaA AR RFsss 78 g gl
. FeleFc] H PS Neod TR ¢! gl
. Class Student

Private sub1Mark As Integer

Private sub2Mark As Integer

Private sub3Mark As Integer

Private totalMarks As Integer

Pubic Sub New()

totalMarks = 0

End Sub
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Sub Main()
Dim student As Student = New Student () ' JgT G constructor &iel g7

. ' 3R student 3iissi#Fe & totalMarks variable @I 0 e 37&T5 81711/

End Sub
End Class
The constructor is a special method of a class created with a new keyword and does not have a

return type. The main purpose of the constructor is to initialize the memory, allocated for the
object, where its fields will be stored.

There are various types of constructors.

Default Constructor
Parameterized Constructor
Copy Constructor

Private Constructor

Default Constructor#

If you don't provide a constructor for your class, VB.NET creates one by default that
instantiates the object and sets member variables to the default values.

Here is an example of the most simplified parameterless constructor in
the customerinfo class.

Public Sub New()
Console.WritelLine("Default Constructor Called")
End Sub

The following code shows how to call a default parameterless constructor.

Dim customer As CustomerInfo = New CustomerInfo()
In the above example, using the new keyword, we call the constructor of the

class customerinfo. The memory is allocated for the newly created object of
the customerinfo type.

Parameterized Constructor#

Similar to the methods, if we need extra data to create an object, the constructor
gets it through a parameter list. The following example passes two strings
variables name and address, as a parameter to the constructor.
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Public Sub New(ByVal name As String, ByVal address As String)
Me.Name = name
Me.Address = address

End Sub

Similarly, the call of a constructor with parameters is done in the same way as the
call of a method with parameters. The required values are supplied as a list
separated with commas.

Dim customerl As CustomerInfo = New CustomerInfo("John", "11 wall street")
There is no limit to parameters. You can have as many parameters as you want.

Copy Constructor#

The constructor which creates an object by copying variables from another object is
called a copy constructor. The purpose of a copy constructor is to initialize a new
instance to the values of an existing instance.

Public Sub New(ByVal customer As CustomerInfo)
Me.Name = customer.Name
Me.Address = customer.Address

End Sub

The copy constructor is called by passing the object as a parameter of the same
class.

New CustomerInfo("John", "11 wall street")
New CustomerInfo(customerl)

Dim customerl As CustomerInfo
Dim customer2 As CustomerInfo

customerl.Print()
customer2.Print()

Let's execute the above code, and you will see the same values for both objects.

Name: John, Address: 11 wall street
Name: John, Address: 11 wall street
Private Constructor#

A private constructor is declared by specifying the rrivate access modifier. Itis used
to prevent creating instances of a class when we have only shared members.

Public Class Counter
Private Sub New()
End Sub

Public Shared currentCount As Integer

Public Shared Function IncrementCount() As Integer
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currentCount += 1
Return currentCount
End Function
End Class

You can call the members using the class name instead of creating its object.

Counter.currentCount = 9
Counter.IncrementCount()
Console.WriteLine("New count: {@}", Counter.currentCount)

Let's execute the above code and you will see the following output.

New count: 10

Access Modifiers

VB.NET & Access Modifiers @T 393197 fh@T Class, Method, Variable 371f¢ #r Accessibility (qg;’zr g1 vFad) & Fafa
A & v forar J1ar g1 I, g7 I8 dF W & [ -1 5 frg T &1 0T a Thar gl

i VB.NET & &3fr Access Modifiers T 8T ¥ qfF Sietemdy &1 915 &

(& 1. Public (Ardeifaian)

. I TG 39 TFH ASHRR g
. TRAT 8 Class AT Project & Access [har ST HehdT &l

vb.net
CopyEdit
Public Class MyClass
Public Sub Show ()
Console.WritelLine ("Hello from Public method")
End Sub
End Class

(| 3YYRT: S MY P 3T AT Hhaeled g7 S8 J TFHH AT gl
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@ 2. Private (fi)

. Ig HH Restrictive 8T g1
. Hhad 34T Class & 3ieX T [har 1 @ovar & S0 38 RBwea frar = gl

vb.net
CopyEdit
Public Class MyClass
Private Sub Show ()
Console.WritelLine ("Hello from Private method")
End Sub
End Class

@) 399 ST§ 3T A18d & o Method IT Variable shael 38T Class & 3{eX & Y|

3. Protected (FRf&1d)

. IE Private 1T & 81T § Jfhe Inheritance & STIATSH BT gl
. 3 3T Class I 39FT Derived (3aRTTAHR UTed) Class & Access fhaT ST ThdT &1

vb.net
CopyEdit
Public Class Parent
Protected Sub Show ()
Console.WritelLine ("Hello from Protected method")
End Sub
End Class

Public Class Child
Inherits Parent
Public Sub Display /()

Show () ' U@l Ig UFQfdeo ¢

End Sub
End Class

) YT 9 3719 Child Class &I Access ST I18d &, olfehed arehl fohd &t AT
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"1 4. Friend (fA7)

. Hhad 38T Assembly (Project) & 37eY Access fHaT ST TehdlT gl
. Tohel @l Assembly & Access =181 ThaT ST HehdT|

vb
CopyEdit
Friend Class MyClass
Friend Sub Show ()
Console.WritelLine ("Hello from Friend method")
End Sub
End Class

O 39T S 3T IEd & F A1 Fad 38 foee & 3] § T gl

® & 5. Protected Friend

. 33U Protected 3iX Friend &l T HIFaaIeT &gl ST TheT &l
. Derived Class 31 38T Assembly & Access Th3aT ST HohdT gl

vb.net
CopyEdit
Public Class MyClass
Protected Friend Sub Show ()
Console.WritelLine ("Hello from Protected Friend method")

End Sub
End Class

@W:HﬂWW%%WDerivedClass}ﬁ'{ﬁmﬁWﬁl

ADO.NET

NET %heAash H 9=l Ye HiT ST TFAH Aeheileh A &, At ADO.NET| ADO.NET
HATGHIAIFE I JAdH 3T THAH WA T AdAdH ST g HH Yafd Ferad
AT § S .NET 31I9 el &l Microsoft SQL Server, Microsoft Access, Oracle, XML, 37Tf¢ si&
3cT Hidl ¥ FeAde e, hAS Teaificd el 3R BEhade fhw a1 3T il gafad & Hr
Al & gl
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Microsoft ADO.NET, ADO W Ush JUR &l ADO.NET %I &d Ugel .NET haash & 1.0 TEROT
# U fhar IR At 3R I A Als H Ser A GHIe & ToIv % A glaurd v
ALl &, S Foleres AlS AR BEheiacs AlS| waads AlS #, §A osd 3T ¥ Aued g, siafh
BThages Al #, 3T & TeRr T v Iig & veay far Jar gl

ADO.NET &I #&I §9 & SeT Al & YIce ST & AT H1H Flel & al AT il I
Taiftd e & fov fasfad farar amar o

. Ugel TISCHIUT H Teh IR STT ofeh Uguell 3R Teh €1 aR & 3HeT YeiRTdclel hiall, 37Tl SeT
FI TACSH AART H H2T FT AT gl

. GAX TfSCHIOT H 3T & ATY 3 §U Uk A FHTH el AMAT §, ST6T €T Her =g fovar
ST 8, AR TiTeheled 8 Yel: It ol & [T gHAT ST ¥ Yodis &ldl gl
ADO.NET Architecture

ADO.NET Teh SEEIT arEdehell &l YA Xl § Sl 6 JAE HTURMAT & 3&-F1E gaeh
g

« Connection

. Command
. DataSet objects

ADO.NET &I dr&dehell ADO & 18l eat g, S & eAfaf@a o & fe@rar amr § (7@
AMAST TG )|

ADO 3R ADO.NET & s #& 3l & & U Ig ¢ foh 9 faffieer 3er @il &l & germerd
g1 ADO.NET &, 91 R 3dfeifed SeT Aid T warg U f§ar 3ifesiae & Tdh AT T &T
3TANET L g

3eIeY0T & AT Ife g9 Oracle 39T A S N Utd AT ATET &, df g 3T FelarreT
FATT FT 3UINRT I & forderT 3TN g7 SQL A & 1T FET| ADO.NET 38 ofdieided i
gIed dal & T DataSet & HTU-TT 3T YeTdl HAIST I 3UAT Hidl g

ADO.NET &I fagivdare
SRS
XML g&arasl eaee-3maTRd 9wy &, foger 31 § & 306 #Ada caee-guigad 33Ul hl

3YANIT Hlh FUIfed AT ST TahaT &1 ADO.NET T 2eT Tagdel 3 22T & 3aRke
gfafaf@cg & T XML &1 39361 Sar g
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JY-{Ylq

ADO.NET &7 S2T difoieh 3 Fo ST o I 3reend & Y Sagel fhar ara gl Ig
ST T TIAT Wl H TCARAA &elad T ITATT &l 8, T qd 3¢ q10 [@er 3Tt &t
ST &

EIDIGICIG AR CESERICUEED)

CIST8 GHNTHT Teh UAT ol ¢ oras fafdse 3uaeendl-aReiNa IR & 39IeT SU«AT &
Ao a1 JrfAeafFaar w1 Aot e & v fhar STar g1 3aeor & fov, "o difelsr 4
"HId" b AT "3 PIIH HT TTT Fd & [T, 3T AT YA BT

Scre. T se["Had "] TR,

gedle

ADO.NET U f3¥haiacs 3T 3Mfchedax &l IUANT Hldl g, Sl Serad U olig &l e Hidl g
3R TRt & UR Tar g1 ieh AR ITRAT FAGE-HSS TR T S &, ST
A Gl gk gl gl

HAHATI R AT

o]

TholTa oIl T A & ATeH T &7, [9aT Ul & & fhU Foge T dodr T&AT &l

HHTelel dT| T3Eholebcs 3T UFAH T 3UANT Flch, UCARAT od AT doh SCIa Sholehelel ol

IATT TET W@ &1 T§ TIOCHIUT AT hl AT Xl § 3R FS IYATHANT & THh a1y

STT THHH &Y I 3FTANT S B

The ADO.NET Architecture is comprised of following important components:
« Connection

Command

DataReader

DataAdapter

DataSet

Connection
 Itis an important component of ADO.NET Architecture .
» |tis used to establish connection.
» |tis essential to connect with your backend database.
» Backend database can be SQL Server, Oracle, MySQL, etc.
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To create a connection object, we need at least two things. The first one is the physical
address of your database. And the second thing is the security credentials i.e. user
name and password

The first is to create the connection object and the connection object is required to
connect the front-end application with the backend data source.

A connection string is a string of parameters that contains the necessary details for
establishing a connection with the data source. It includes information such as the data
source location (e.g., server name or file path), credentials (e.g., username and
password), and any other required settings specific to the data source.

Command

It is used to execute a SQL query.

It serves as the bridge between the application and the data source, allowing
developers to interact with the data by issuing SQL queries or executing
stored procedures.

To execute SQL statements or stored procedures, the Command Object
provides a range of Execute methods.

The Execute methods offered by the Command Obiject allow for various
execution scenarios.

They can be used to retrieve results from the data source, modify data within
the data source, or execute non-query commands that do not return any data.
The choice of the appropriate Execute method depends on the type of SQL
command being executed and the expected outcome.

DataReader

It is used to read the resultset.

It provides stream-based, forward-only mechanism for retrieving query results from the
data source.

the DataReader is specifically designed for read-only operations and does not support
data modification.

It reads the data row by row, allowing the application to process and consume the data in
a sequential fashion.

the DataReader is optimized for performance and memory efficiency.

It efficiently streams data from the data source as it is being read, eliminating the need to
load the entire result set into memory.
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This makes it highly suitable for working with large datasets where memory consumption
is a concern.

Adapter

It populates the Dataset Object with results retrieved from a data source.

It acts as a bridge between disconnected Dataset objects and the physical data source.
When working with ADO.NET, the Dataset Object serves as an in-memory
representation of data retrieved from a data source.

To initially populate the Dataset Object with data, the DataAdapter Object comes into
play.

It handles the communication and data retrieval process, utilizing the appropriate
Connection Object to establish a connection with the data source.

Once the connection is established, the DataAdapter executes the necessary SQL
statements or stored procedures and retrieves the corresponding data.

It populates the Dataset's tables, rows, and columns with the retrieved data, ensuring
that the in-memory representation aligns with the data structure from the data source.

DataSet

CLR

It provides the disconnected representation of results from the data source.
The DataSet is entirely independent from the data source.

It is a Disconnected record set that can be browsed in both i.e. forward and
backward mode.

It is not read-only i.e. you can update the data present in the data set.
DataSet is a collection of DataTables that holds the data and we can add,
update, and delete data in a data table.

DataSet gets filled by DataAdapter.

Within the DataSet, data is organized into rows and columns, similar to a
traditional database table.

It also supports defining primary keys, constraints, and relationships between
DataTable objects.
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Advantages of ADO.Net over ADO

« There are some similarities and differences between ADO and ADO.NET.

» ADO, being an older technology, relies on COM (Component Object Model)
for its implementation. On the other hand, ADO.NET is built on top of the
.NET Common Language Runtime and utilizes managed providers defined
within the .NET framework.

* One similarity between ADO and ADO.NET is the need for a connection to a
data store in order to fetch data. Both models require establishing a
connection to the data source, and the code for establishing a connection is
similar in many cases.
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VB.Net - Dialog Boxes

of an application. These built-in dialog boxes reduce the developer's time and workload.

All of these dialog box control classes inherit from the [CommonDialog class and override
the |RunDialog() function of the base class to create the specific dialog box.

The RunDialog() function is automatically invoked when a user of a dialog box calls
its ShowDialog() function.

The ShowDialoé\ method is used to display all the dialog box controls at run-time. It returns a
value of the type of DialogResult enumeration. The values of DialogResult enumeration are —

There are many built-in dialog boxes to be used in Windows forms for various tasks like opening
and saving files, printing a page, providing choices for colors, fonts, page setup, etc., to the user

Abort — returns DialogResult.Abort value, when user clicks an Abort button.
Cancel — returns DialogResult.Cancel, when user clicks a Cancel button.
Ignore — returns DialogResult.Ignore, when user clicks an Ignore button.
No — returns DialogResult.No, when user clicks a No button.

None — returns nothing and the dialog box continues running.

OK — returns DialogResult.OK, when user clicks an OK button

Retry — returns DialogResult.Retry , when user clicks an Retry button

Yes — returns DialogResult.Yes, when user clicks an Yes button

The following diagram shows the common dialog class inheritance —

CommonDialog

Fontialog FileDialog Printtialog

ColorCialog PageSetuplialog

Openkilebialog SaveHleDialog

\AII these above-mentioned classes have corresponding controls that could be added from the
Toolbox during design time. You can include relevant functionality of these classes to your
application, either by instantiating the class programmatically or by using relevant controls.
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When you double click any of the dialog controls in the toolbox or drag the control onto the
form, it appears in the Component tray at the bottom of the Windows Forms Designer, they do
not directly show up on the form.

The following table lists the commonly used dialog box controls. Click the following links to check
their detail —

Sr.No. Control & Description
ColorDialog
1 It represents a common dialog box that displays available colors along

with controls that enable the user to define custom colors.

FontDialog

2 [t prompts the user to choose a font from among those installed on the
local computer and lets the user select the font, font size, and color.

|ODenFileDialog

3 It prompts the user to open a file and allows the user to select a file to
open.
|SaveFileDialoQ

4 It prompts the user to select a location for saving a file and allows the user

to specify the name of the file to save data.

PrintDialoQ

5 It lets the user to print documents by selecting a printer and choosing
which sections of the document to print from a Windows Forms
application.

Thanks & Regarde
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