


Intyoduction t.NET -

Rdvantage of Tova £ NET -

- PlatFoxm [ ndependency

~ Secuwrz

~ Auwdomatic memary mmmgemq,t
« NET FRAMEWORK —

—_—

d. -NG‘NS ( Next Generation Windows Sexvices {Sasfem)

2. CLI (Common Lanquage Infyashuctune )

3. 180 & ECMA ( Ewcopean ComFuﬁEa Manujacture Associedion )
EcMA Standardization Ts only Tus comfmﬂa chU.LQ’r.

1. Open Specification - Everyone Can develop.

Development of -NET Fyame Woxk —
- Micvosoft has started the develepment of - NET Fyamelork
i el 30's ewiginally under the name NGHWS.

- To develop the framework , furst a set of specification have
been: ?ve‘:oumd knowon as CLL slbecfﬁ‘cd-ror? )

- CLI specification auwe open specification standasxdized undes
ISO & ECMA afvfna QR C"]Qﬂ@."ﬁm‘ quVQIOPI\na He ‘FXGJ’TIQWWK
by anyone.

- The CLT specificafion {alks about fowe tmportant Hings:-

¢« CLS ( Common Lanquage Specificadion )

o CTS(Comman. Type System.) i |

. BCL(Base Class Libyary) ~ ?

« YES ( Vivtual Execu,hbq Sttsfem) &%

CLR( Common Language Runtime )

CLS —( Common me%im_ | |
1t is sef of_base wules all the .NET lanquage hasto adopt
o l.nte}coFe)zq)b Luﬁh each O'\'\\Q)i , nast trripox+anﬂxd ﬁ'ﬁ%
compiledton of any .NET langua ¢. program _theﬁ] < G"LJ”
éi‘vg'm same ou}iui code fe%—Ele code_ as fnilow;‘rl;ﬁ“‘"ci




CH#.Net - Csc —clL cede
VB .Net - VRC - CiL code
JH#.Net - Jsc - ciL code

F# . Net s Ese = clIL code

i, SC W)

COmPﬂe;a

CTS= Common Type System)- |
According te this all languages of ¢ NET has to ad opt_unifosm
dala structwes, te, similax doda bgpes must be _game in size
under ok language of «NET, so thak if any +woe languase
warki s communicade Locth each other size prtoblen
Lo daj_@ Sr=e g pes will net come.

Note ¢—

-CLs & CTS wue foundadton fox language ‘fn’re)c,olomoubfh‘f—'?r |
ofe NET [&ngques.

- Evefud Lcmgmge of -NET is foy aftwacting pruwgrammes
Like CoBOL.NET Fo¥ COBOL pruogrammen.

CH.NET VB.NET
nt inteqey
bool Boolean

- fleat - Single

T_ +

Ddla bypes avea mismatched. How ihteroperability Work ? -.
Befewe ccmP?Lw"on veusability 1s Nt possible . 1t i
only possible af tex C-meFflcd-for). Because after
cenLPflom‘oo,fhere will be No wrvw. gmd datz Gypes that
is used in any .NET language once after compilahim
get converted fnte IL types as ollowing :-

C#.Net — Cempiled - CIL Code

CH.Net ( Int - Int 32 VB.NET
ddda 71 float . Single dalx
Bypes | boo] RBoolean Epeg



VB.NET - Compiled — CIL Code 5

Integer Ilfll:EZ
Srngle _S‘“jS‘Q
RBoslean Boolean

- At mest of the .NET lanquage’s cve extension ts some .-
exttting language like COROL.NET extension s ComoL,
VB.NET extencion ts VB etc... so the dala tGpes name
will be diffexent frem languase 15 Lc:m%uagk . bul even
if names are differant, stmilarc dad@mgpes will be
unifoym in size.

- So in IL format all datalgpes will be same . lOhen
We want ts censume the code of a language fyom
other -NET languages the dadatgpe of fowst | ang
oree fosst converted t LL type and Hien presented

To the second lanquage as its underctandable doda
TWpes as Tollowing - '

=3 C#t.Net - ClLCode VB.NET
ink "—“—"< "" Tnt X2 L____r___l Iﬂ‘i'eSQAJJ
) —> C# t5 VRB.NET

<~ VR.NET t& CH

;_) - Libyory (¢ nothing but a set of_xe%sab\eﬁgch’oq%.
¢/ CYt Liby arxe callegd headerx {Cles . -
Tova 'Ub'a’cn'g o called Packq(jes_

.NET L?b'xmg_c}wz, called Base Class l?bxo@a

T s

= -

RBCL—(Base Class Libyary) —

R Wereoy ko stk of sewsable funcion alifes where each

A wery provglamming linguage has built in Libyavy Like

~ headex feles in cjctt, packages ) Java ete.

} - \SCJJY'),? as:ﬂm@ O:IOOV‘«?J,NET ngmgej eV d% PTUVI-OIQO’ whith
built in [Ib¥osdes knewn as BCL, The specialty of fhese




Libyouy w thot they can be Jooj_/]swned undee oy . NET lanquage .

[c# ] | T eT

Nete:- RCL avee best example of language a‘n’rmF%abih‘r‘? becauise
ed vy C# anguage & can be consumed

these QLETOLYH el c:fsweﬂop
fyam ouy NET language.

VES/CLR ~

Al (NET languages once af fer compiladion cotll 3enﬂcafz the
same Type of LL code known as Cit cede & this CIL s

what we ¢stall en the client Mmachines Far execution .

. To xun CIL cede en a machine f<rst the machine should
be installed with .NET Fyamewaork Soffudare and in<ide
of the Fyamework we have CLR oLVW

gode into machine cadle accoyding T the OS and e

m{c}coPYOCiSQW

Window VES‘ UNIX VES | SoLRRIS VES
L b L
Machine Machne lk’lctchme
Code Code Code
Te¥ fey tey
Windows UnNix SoLarIs

- The framewoyk coftwaks (& available SQFo}mﬁdH fos each 0§
becaunse Framework tn notf P[m‘f’wm mdepe_nofenf. :
Nafe :- o ‘
“LR oy VES (e husponsible fox Fvovi@mg pos fability o
slatfosm independency 15 NET opplications.
fidophng the above CLT SPecfﬁ‘ccx,ﬁot’);MicchSﬂﬁ‘ Hes
implemented the . NET frameroorls v W1 NAL 10 0s.
only but not for any other 05, whengos CLL s peci fieodkor,

—
ey

—
—



ot open,so thivd pavely vendoys Lk MONO came fovinoud
L implemented {vamework of -NET To few other U8 Like

Dnix, Linux,3un Solevus ,Apple Mac etc.

(NET FRAMEWORK VERSIONS-
2000 » .NET FRAMEWORK 1.0 Beta

2002 -
A00% -
2005 »
2006 -
2007 -
2008 -
ROVA =

1.0 RTM
b 1.1 RT™
" 2.0 RTM|
" 3«0 BTH
0 Sut KTM

Y 4.0 RTHM
" 4.5 RTM

RTM » Release 10 Fﬂa,nufacbxvz

The development of « NET has been stoscted 1y Ladz 30 flﬂd the
fosst version of the fyamiewaosk has been lowinched ) the

_ ek 2000 as 1.0 Beta(Trial Vexsion) 4 officially it s

- launched wits e masdket as £.0 RTM 4 2000.

NET FRAMEWORK ARCHITECTURE —

) ‘| Available in
TPL . Y0 versiovrye

1 ADO.NET Enh &
MG,IL” Fwwnemnw{—zT ‘J 5+5 veksion

! MPFJ NCF ( (w F

SPCLCQ

Z;HDO. str]

Coxiey / ] 3.0 Verstor

ASP.NET ?NN ' _> : :
j FORMS common 1n

l RRASE CLASS LIBRA RES]

| Common LANGU AGE Runm |

TPL - Task Pourallel Libwowy

ol
Ver stong

PLING » Farallel language Inkegrated Query



b LING - lLanguage fnfegm}loi Queky
WPF » Windows Tresentation Foundedion
WCF o Windows Communicodion Faund adien
WE / WWF > Windows Woskflow Foundation
Ao » Achve x Data Objects
AsP 4 Active Server Pages

CLRow VES —
Tt is execution engine of NET Framewask, wheke all .NET
aj_:ph'caﬁons aye mmm‘m«g undex Supefcw‘gfoo of CLR & 1t
pyovides voudous [ealwres (beneftts) to apphications like :-
~Securiby
- Platfoym Independency ( Forfability )
- Rutomatic Memoxy Managenent
-~ Runtime errox handling
CLR zbfefcr;ana( contfaine the fo!)omfng 'Hﬂ'ngs Wy b=~
1 »Secwulf.? N{mage!
2. Class Loades
3. JIT (Just in Trme ) Compiles
9. G?Gn’ bage Collectay
5. E;ec;apﬁ‘on J"?mqgejz

«Secwale Meanagek ts yesponsible rov zLa_kf'hS Cae Of e 6€cuvf~}7

of the applicadion ve, it will not allow application &
dizectly waith the 0S ov OS o inteLact waith a]bph‘ccu'?bﬂ.

BCL
1 — Class Loadex

! ‘CLR

Class Loader fs vespansible Tox (oadnig vequived libvyarjes
thet a/ue Cor?stumd under the application from base clasc
lib¥axres n the wuntime fox the executron of
JIr Compile/z s yespansible
Code into machine cade
a8 "Conversion qvadually

fe¥ the converesion aF BlL
qdoPﬁ‘ng O process knowm
d.wu‘nﬂ PYOgYam execudion’

Intenac+

GLPPffca.ﬁbr),



NET Frame woyk

6 B CLR
ane [ @
¢ o e compites | F22E, ®
£ F &)
L
CIL Code 0L n’}emorj

- Gjabage Collectoy Ts wesponsible fox automati¢ yndmosy
mwagerrmnt wherg LMoy mwagemcnt 'S o pref pyocres;
or allacation £ cdeallocadion o’( memoxy that Ts -zreqcuved
fcn' a pyogyasm. Memoxy IV\cmaLng.QJ’lf (s of 2 Qypes —
1. Manual /explicit Memovy Management
2. T}u;}omaj-ic_/fm‘)h‘cif Memary Mmagement
~ In the foxst case pyagyommers axe vesponsible fox allocation
and deallocakion of memorythat s vequired Tor o
progeam’s execudion , wherwas th He second case gax bage
collectoy (aill take caxe or allocakon £ dea.lfoc,qj-;on
pP¥ocess of ﬂ’uz,m:a'vfa
- Garbage Collectey will allocates Hhe memoy fax object
tlen & Whaeree they o vequoryed £ also deallocaXza
a¥ ye-claims the veumaery of those objec.’rs anee Huy
become wnuaed under Hhe program. Unused obfect
of & pyog¥ogyam o tyeafed as garbage &deqllocqj-ed
lmn’Ic—:’.dacd‘e\a :

Line 1; -

Line 101 Shng str="Hello "5 (Allocates Memary )

Line 100 Writeline (St )
Line lof > Sty= nudl ] (Shring marked as UgUSe?J
. ( Fom hﬁ/zé-*mg me sfrng may be ofmééow@,/)m

" Line 1000



‘-’E’
lale: -

Hoxbage Collectay Ias c{en:c}ned by Toﬁn HcCanﬂn7 QUL UN )
he yeour 1953 to overcome the Pvcblem with Maoual Memery
Management .

Exception (Manages 13 wesponsible foy taking case of The
sunkme erkons which occuys undex He progrant.

“enCcERNS A CRiTiCisMs RELATED To NET —
M- W B e P

i} Man&ged O-piph'cah‘om which yuns dfrec_%'é__tj wnydesr the
NET Fyameweyks CLR o5 Tava’s JyM ConNsumes ymox<
gystem T“CLU".CE&:;CM execwhon which When com paveed
with unmoanaged apphcadion (MMachine Cx)de’); He weven
some application have proven tc pexfoym bettes in

thely managed Versjon on/}f ¢tohen con PWC! o s
theiy unmanaged version.

@ Byl Code of Tava & QL code of ~NET lanquages can
be easily reverse engineﬁ/z@} INTo SoUYCEe  Cade when
campoveed with Machine Code (which can't be weverse
w), mw% to vestrigh ¥everse enginering
of Byfe code £ CIL code undesr the curzent vergion

cf Jave & .Net we arxe F?rovz’o!’ec) With tools knowy

as obsfucadienr Tocls.

@ whgr]q,v@t ﬁaxbaga collectay camesg nls Pic*\ ve T

xeclaiming the memoxy of wruged gbjects, it will Susgmcﬁ
‘ﬂle_ aXﬁcud'Cog_o'f DYOqyom &£ xesumes them o.f’r% ihs

woxk, 1S completed so her these are chana of apphicahm

execudion being delayed( but net mayve than few millisec)
W) Towun o -NET applicadion on any machine it s must

to tstall the NET Framework of samu version to
which the applicafian is developed en thod machine
[+ is geume 1h the case of Java's application also.



a
Sowrce Code Converted &, Machine Cede

Machine Code — s Can't be veversed epgrnecred.

C Shwep Programming Lanquage —

- It (s object oxien tecl £ PlatToym Inde&eﬂdeﬂt pyog¥amming
lanquage developed by Micvosof F as pakt of the .NET
inittative and approved as a standard by ECMfr £ TST.

- Aoder’s Hejlsberg leads development of the [anguaqge ,
which has procedural, abject oxiented syntax based
an ¢t and (ncludes influen ces yom several gther
pyagyamming lanquaqges most impoytantly Delphi &
Java with o poxhiculon emphasis on simplification .
History of the lanquage —

- Duying development of <NET, the class libwayres wekre
Qy_fgmﬂlﬁ wyitten in a Iangc_xggg_cdled Stmple Managed

¢ (sMc) & laterx the ‘mg'tﬁg@m&nw-

Y ny‘ncfpcﬂ clesigner £ lead axchitect Ancleys He}'lsbuj

has pyeviously involved with the design of Visual T,
3 o¥land De)th , Tuybo Pascal (dhjumje_s_

- In interviews & technical papers, he has stated that
flaws th mast majox progryamming language. like
TJava ,Delphi & Smalltalk alwove the des{gn of CH
progyamming language.

Design Gloals of CH :-
Tbe ECMH STMdeS IIHS“' ’H}@SQ CIESI‘SQ SOQ\S o-F C'H: by

— It Is intended to be a simple, modexn , general

Px09xamminj lMSL&C@@ CG]QQU&Q, PuUspose & ObJ"QCF
O¥rented ). |



\0 :
- The langquage includes staeong type checking, oxay bovnd

checking ,code poytability £ Rutomatic memoxy managemunt.
Pyogqryammess Fo“ar‘l'abflfﬂ 1¢ very impaytont in softwaxe

industyy, go especfallj f@f thoese alxead\j f&mih‘a.ft with
C & CtF c# will be the best choice. )

)
)

}

~ Suppovt fov intexnationalizadion (1ike language ¢ hanges)
~ C# fs suitable for WYihng ap,ili'ca.ﬁ‘on 1o clistributed,
hosted £ embedded system. -

Fectures of CHEDD _\ .

o Paxtial Classes : -

- Glenerics 0¥ payameterized types »
« Static classes

> A QONYy Mous delegates

¢ )

)

© The accessibility of P¥operty accessexs can be set fﬂdépendenffﬁ:;
* Nullable Value Gpes ; :

* Caalesce Operatoy (22 ) ot vetuyns Wﬁfﬁ of its
Gpeleand ch 15 No o
oreranas cohith s et null ex nuil if ne such operand

)
¢ )
»
Feature of CH# 30— | N

» Lanquage rntegvatzd Qualiky _ -

o Obj‘ecf ‘intttalhizedye £ Collechon Inthodizesrg -
» Fnonymougs tgpes o

. _Tnzplpcfﬂg— types a¥say & Voudables ‘ )
a LOJYI bda e_’)tl)\{gsgioh_g ; . i

> Hutomatic Mathods |
o Tartial methods - ®



Feahiye of CH Y40 —
o Danamic P“a'ojxamming 2 Lookops
- Named & Optiona) poametexs
o Covaodance & Contyo- vaxianc<
. I'ndexed Pa’ope/zh'e_:;
- Com specific intexop Jeatuses

Featuse of CH 5.0 —

* Suppoxt for parameterized constyuctoy in genexrics
P SUPow fox weak del egates ox weak events

, Beftex trveatment for nulil,

. Smoxt " Case” Suppoxt. -

s Extensiyon 'ch:nlbejzﬁes

Writing Progyams in varrous P¥egvamming oppvoaches —
@O Procedural Programming Appyoach -

Ex- C languaqe -.
Heve @ praogyam s a collection of membexs Iike vavdables
£ functions and the members we define v pyogram, if
We want to be execuded showd be called explicitly fxyom
Main-function , because Tt 1s @ntyy point of any progyam.
~ Cellection of members

vord main () <— entry point

d

call ‘the members from h%e foy enecution

5

Nole -
The c)mmbackof pyocediea) pYogyamming /mgmaje
is lack of securils, & veusabilify fax e code,



1oz

@f’fl‘ed Oxtented A ppyoach —

In 70's o overcomz the dyawbacks of procedurad
lanquages , @bj"ec’rec:) Oviented lanquages are tntraduced.
Which provides cecwuly & Yeusability of code.

Ex- ¢t Tava, CH etc.

fin ebject oviented prog¥amming 15 alse a collechon of
Mezmbex Like vasdables & functions anly , but in obfect
oxlented Iou’zauage , these memberes cuee m@P@ wnojes J

Special Contauner known as class , Hhat pProvicdes secyyi
fox the content of the class, e

Procedyyal ObJﬂEC'I' Oxiented
Members
Class
Clagce —

TF ic o User defined dalad@pe much like structure
bue procedlural fanguages.
A structuye under proceduwral language can contaun
eot\d vardables 1y it Whereax a ¢lass can econtauin
varjable £ function alse. |
A copy c,fs:mpte Type Like L-nf,fLOOd‘,qu; efc & called
as Variables.

Ex- Wt x=100

F) wpa of c@m/)’ex_ _%{)Q 0}:}(2 CIGISS' oy ShHO'_W'CZ 43 C’Clﬁegf
as object. .
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@. How to conswnie menbers of a class ov @ struchsre 7

=R class oy stvuckwre is Usey defined data type | <o
i we ward to consue te Mmimbers of a class ov structuye
e need '}.5%‘]':(,‘3"51' cyeate OEI‘%(';'I_'_ Gf them.,

. What 1s an obJ“ed' 4 wha do creadzd 7 __

R dedatype can nevex be consumed divectly if ot all we
Want fo consume o ddalype,we nwed to creadz a copy
A that dats e . h
0t = 100 ; ) Invalid
it v=100;  // valid

:fr? abeve case x 1< copy O'f qpe inl’fcmwt)mh ‘memwa
s allscated fox steving the value wheseas {t wrell Mot
have any memasy allocation. It oo(@ contoun tﬁfm’mﬁﬁ'w
U'jﬁ how much memovy has 15 be allocoficl , Whar memary
has & be allscadzd & wohen memavy has ts be allocaded etc.
fny daj&'bjpe P'rede,ﬁ??eof oy uses defined can hever be :
consumed directly . To consume them, it is Must o create
o copy of them s if we define a shructwres 0¥ a class,
they oure considered as new dafa types (user defined ) £
to consume them we naed to eeats a cop g of tham .

class Example

t
—Collection of membeis
£
void main() < entvy point
i
~Cyeate object of class
= Using the object call members of class

§



e+t suffex, From o cdticism that T3 not fully object -
oxiented . ctt is the fivst object arented language comes
i enistance. Man qunction i< oufside the class in above
example( violading the sule) sbecause encapswation u
hot followed. .
Descriphon - _ )
Eaec:cu.ise as pex +he wule of olgj‘eci' ox lented Pj'?gmﬂ?mmg N
every membax of He progsam should be defined inside
of the class (encapsuladion ), Whereas in CH we nevex
define the maih () inside the class .1t gets deined oukside
of the class because ff it s defined inside of e clasg,
it will became Mmembex of the class ¢ if it Ts Member
of the class, It should be called by using object of the
class .Bubthe obfect 1's creadzd tnside of maun O only.
So until & unless object Is creatrd, main () cannot be \
executed £ until and unless Mmain () execdler , objeck cannot

be creoalzd .

gBjec+ O¥iented) ongwamm\'hg N Java —

When Sun Mf‘dws‘ds’rem intvoduced Java, the designess of
Java has taken this as a challange e, Tava language
should not suffer fvom exiticism that it is not Tully
obl‘ec:’(’ extented. ¢q +o overcome the dyauw chk T

With Q** of main ¢y, they divided the members of a
class Inte 2 category -

— Static Members
— Non Stedic membeis

A static member of e class doesnot $toqudyed obfe.c+

of Hhe class far inittalization gv fnskalledion execudron

bohwaas non stadic membes of class Yequived o lject

OT the class both fo¥ initialization 2 execution |

- If we want the main method inside of Hue clan, it
Must be in a pesifion to exccuds without object of
the class. So +o make it executable we need 4o dofine
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" 1t as stakhc. \ )
- 8o that object of the class will not be ¥eq wived fox

s toucting the execution Tyem there £ will become the
entyy point of pyogvam. |

_ Now under e madn () we can creake object of the
class £ Call non static members pyesent in the class.

Class example

J

collechon of members (Static £ hon stadrc)
static vord maun () < entyy point
2

Cuade ob‘]‘ed' of class
Using the obj‘ed call of non-stakic member of c¢lasg

§
:

~  Pyogvamming appyoach i GH -

(H language follows the quidelines of Java in h}vl‘h‘nj

' apyog¥am,so a CH progyam also looks exactly
Same as o Tava. pyogvam with madn ¢ ) thside the
class declored as stahc.

Note :-

Tn Java or CH# longuage 7f @ class is defined only with the
methed , object of Hyat class is not Yequived fox executiorn.
of thel class.

SYsTEM REQUIREMENTS —
- Windows & ox Window F (Hame Premium ox abave )

- Minimum 18 RAM Xequ.h”ed

— SQL Server 2012 ay 2008

- Visual Stedio. NET 2012 ox 2010
— Ovacle

- MS office
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Syntax To Define A Class fn C# —

T<modifiesY]class <Neme’

i

- Mlembens
¢

I j ay oPhjor)cd
<Y A Pﬂ";j

- Modi fiens cuw special Keywayds whick can be used on a
class optionally like public _stadic, abstract , sealed etrec.

~ (4 i o cese sensifive lanquage .So while Writting the code,

We need ts adopt the fellowing wulos -

« Keqwards must be uged 1o lower cate

© While consuming the libraxies we need to adwpy propes
case while Y&fem-cin% te cloge o 1ts mambens

» While defining a user defined class and numbers | we
can adept any casing style as per oun requiYement
but U will be bettes, l‘f we also adaopt PYoper case.,

» Class s o keywerd totell that we axe defining aclas
Veuy much similare te $tvuct keyward we used o
‘_ clefining a1 shructure.

- Name of class canbe anything becawre of 1 weh
defined, buf make sww that class NaR. aluwouwys
stods with &n.Qﬁthb&. |

Note :-

The file in Which we wyite C# program sbwlfli be
caved with .cg extension £ i will be better of the
fclename g same as your class name . '




SYNTAXx To DERINE Main METHOD —
Stadic void /[ int Maun ((shing [ Iaxqs 1)

?

- Statements

¢

- Meatn method must be declared as a stakic using the
Stake Modifier i at all we want ts make it os -
entry pom‘c

- Magn method can be eithet non velug yeturning e
Can vetvyn a velue adso but of Gpe tnt on% o

- Main 13 te name of te methed L oqust be in PY 0 pex
case only. Main.

— If vequived Maun mathod can be pasced with the
paxametus but of type String avthoyy only .

Get Tﬂpe is o _pyedefined Method which wyitten e
pe of G qiven vosdable oy Ob_\ ‘ects .

System. Console . Writeline :-

*Console (s o predefined elass undexr. the libyaries wmc@
provide o set of member USING which we ean perfarm
I/o Op%wfwn on Hu Standarec] /0 devices.

. The class contetn a set of method |ike Wyite andl
Wyiteline 16 perform qutput operation and zfeckdhne
Yo parfoym input oper atvon),

System ‘-

It 7s anamespace where namespace 1S a iquf“cou/__
Contaunes of Types (Class, Styucture, terface
Enumeeadion ).




- Namespaces are wsed Tox¥ grouping of yelafzd types _
as well as to overcomg Hhe problem with naming.
collision v, types which defined fo perfeym

similaye operation o¥ boot undern one eanuespace
fox betten OYﬂGJ’\TSi03~

- Netwaoxk
Operahons

=~ If af all we have muliple 4ype with He came
Name —s they can be differantiafed by puctting
Uk{]d% Sepaxate name space Then yefer +o puem
With the help ol‘: Nalesp ace NaMmg.

‘S'jg‘be_rn
ch}qgo(e ( — System Console

')(,32

‘COQSO le| - xyz C,OV)SOIQ

Lmporting A Namespace — r

- ot all atype is deTined under a nanuspace
©Ohengver We Want to consume the type we need
To xefer to i} with its namespace pwefin but
vefering 18 the Tgpe with Hu Ranespace aledacys

1%



, 0
will be increasing volume of code, s avertarviy this

, PYoblem we have ar option of impo¥fing & Yamespace .
I‘Q) an the +OP OE the class we SPECF[CH the Y?CU'YLESPOLC_Q
nawe with Hhe help of using statenunt, ald the typex
of thel namespace can be divectly consumed tn
that pYegram without a ramespace prefix agaud .
Syntax:-

[Using <namespace >
—le can impaxt any numbes of namespace on the
Yop of the pyogram .
Nate: -

Namespace name Wgpe nane and membes of type name
Will always be n propes case under +he libyaries.

f_‘a’_ogvm Example —

Using System /) Impoyhing @ Namespace
Class impoxt Demo

t

Stahc void Maun ()
{ 17
Congsole, Writeling (* EmFo'{h"nﬂ QL NoUMESP Ay )J
5

g

Pragvam: ~
Adding fwo numbes s thvough input from user .
Using System
" Class Addnums

1
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Stakic vord Mairn ()
v
tat %,8,7 5
Console .Wwite {'Enter VMf@\( % ")
S'h“n% $1 = Console. Readlime(J
x = Iint.poxselst);
Console.Wyite (" Enter value 'FWH et ©
Stying $2 = Console- Readline ()
Yy: int. pose ($2))

Zs BYY 5
Console. WaiteLine ("Sum off 3034 §£3 13 §27 7 %y, 2);
:
£
ouwkput -

Enter the value foy X @ 100
Enter the value for y @ 200
Sum of A LY 1 300

25

Readline () method of Console class is used foy
Taking fhe inpud- {ram the usevs Id yun Hme,
When we use Readling () sredament Hie cuysoy
Wait af connmand pyompt fox the Useh enten
e velue X on@ the LVsek enters the value £

. Clicks on-the enter ke , Readline () statement
sead the Value and byings it info the_psegrem
os shing,
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Becavse wetuyn type of the methed Readline is Shfné,

- Wheadever Type of vedwe we giveas ew input to the
Pyog¥am will comeinto the pyogyam can sh’m%
only and if e want to uge thal vadue in I+g
OqapYopvchﬁI 'h:gpe Tcmmar we. V)QQOE To connect 'HQQ
String vadue loy Cc(lfmj Povese () method .,

—

Ex- Shrmj S1= “d100"

Int 7= int.porse(ss)
Stving $2.= " 3.1y "}

floak Tz Jcloaj“u pouzce (52)).

Poese () —

Poese (O Method Converts & sfving into atype in
which the Method i called.

Note —

We connor use this method o paefoym 1 invalidl

type conversion e, # the volue being converted
should be eompatible Fus bQIhS converted! .

£~ String S = "10 A4 Rog" )
int = int . poce (s)
e can use thic mathod like Hhi
int 1= int. Parse (Consale . ReadL e )
fmp icitly Typed Veuables —
It is @ newd fealine thod has bean added 17 CH 3.0
(Ohrd’) allows yow 1o dléc decloxe @ kuaﬁow

Ve Rey ward whake the type Of Variable ¢
fdeﬂhﬁed C/G(DQJ?GPIHJ on value %Slﬂhﬁd to 1T.
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Aoy Vare ©=100; /I inttype >

Vare § = Y fodse! ;[ String fype )

vare d = 5.5 ;1] double type )

al

Limitation While using Imph”cif/y_{ypeo/ Vardable —
undeps

- We con ofeclowen them,only a block of code but )
cannot ceclaree on The top of the class.

— Voniable declase by vou ey wavd must be inftialized )
e ime of statement.

K- Ve %y Il Inveled

Wyithing o progyam (n CH# .-

p——

We can wyite CH PYOg¥ams elther undex }/t‘suq\ Studyo
TDE ( Inteqyaded Developmunt Envivonmnt ) ox any text
editoy like o Netepad also.

o o W

Mwiﬂfnj o p¥oq¥am usi‘nj No%ePad —

ot

Open Notepad £ Write the fm\lowfng code Tn it:- '_

Class Example
? )
static void Mamn() )
i )
System. Qoqs;ole . Writeline C" My frast c# Fwogmﬂ’?‘js x

o

; ‘

w J

§

Save the progsam as Example.cs in desiyed Locodion.
ex- Ct\ CShaxp T



Compiling the p¥agzam -

We need to compile the above pyogyam by using C#
caompiler manually fvom Visval Studio command prompt
To apen Visual Studio command pyompt,

Stoet Menu — Al] pragroms - Micvosoft Visual Studio -
Visual Studio Tools » Developer command pyompt ay
Visval Studio command prompt
Click on it to open the Visval Studio Command Prompt
& Bydefaudt it will be pointingtothe Jocation
where Visual softwaxe vs installed on owre machine,
Now dqqnge 1+0 OUL f@\&e)z twhere W save e progvam,
C:i\CSharp?

We compile the c# progyam Lsing CH compiler as
following :-
CSC < File Name >

C . \C.Sk)cmp 7 > CSC Example .cs

OT)C.Q,HUZ PYog¥am (S compfle/a Sucaesgfully » B
genekadis an oudpud Tile Example.exe oy else
didplay the erupy Wist over theng.

_Exec,uh‘ng the pYogvarg —
We can execulz oo program divectly from the
command prompt of the compilation by Funning
-exe as Tollowing - -

C :\ (’.ShoucF ¥ 7E>‘\CU’Y1P16



Data. (gpes—
+ [nteger Types —
CH# types ClL Fypes
byte System. Byte
Showt System . Int 16
Int System . Tni 32
Lofzfj System. Tnt &4
Shyte System. Seyle
Ushoyt Sys tem. Ulnt 16
Jink System. Unt 32
Ulong System. Ulnt 64
L )
CIL types

Sbhyte » Signed byte
Uint - Unsigned byte

e Decimail Types —

Floak System.Single
double
decinal]

System -Dovble
System . Decimal

. EOO lean Types—

boo! Sjéf'em . boolean

e C V]OJCCLC'(‘% Types -
Chasx System. Char
Sty fag S‘jS"'QﬁYI . STxl'ﬂj
© Base Type-—

abject System.object-

Capacity [Size

02585
- 52768 -3276 F
~230_ 53§
-243_263_|

~-128 - 2%

0-65535
o ZP2 g
0 =21t

Y bytes
] bytes
16 bytes

Tyve. oy False

2 byTas
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The size of the Chax type has been (ncreased to 2 bytes pov

providing the suppoxt foy Unicode chaacters ve, Llarguage
otherx than english.

Naote —

English Language d)‘”’:qﬁfeks have a numeric ¥epresentation

nown as ASCLL. Inthe same way numeric mpzesen+cd'lbo
Tox other Language Characters v's Known as Unicode

Wherxe ASLIL consume 1 byte & Unicode consumes 2 byte
memory location.

Ex-
Chax Ch = ‘A’
Ls Ascr? - 1 byte
Chave Ch="33"
Ly Unicode » 2 bj‘f'e.
Sty

nq Is variable length type where the size of shrlrzg
depends upon the valve we assign fo if.
Object type s the pavant of all the other olc&cdH pe tohich

's capable of stoying any type o value in it & movever
b I alse a vavdable length type.

CaxLejoméS of datatypes —
Datatypes auce divided inte 2 types
1. Valve Types
2.. Referenwe Types

1. Valve Types —

Velue Value Type stoxes the dedta On stack MP_’&{
Where dada stoxes i fixed length. Types Which arce

fited i lengthn like 0t Float , chax ete. get sheq




R
0n a Stack memaoxy. Stack wosks o a principle LIFO oy

Eivst in Lost Out £ moxeover (t is undex the control af
08 & can allocats the memavy U fixed length only.

Every pyogyam 1) execution has o separads stack for -
Stoxring (I values and will not be chaxed by Uy ofhes )

prog¥aum. !

2. Refernence Types —

Reference Types auee stored on heap memory tahich Ls
Hie other place where dala can be stoved. Pl vevrabe

length comes undes the cafeqory of Yererence typesse
only awnd by defaudl we aru provided with two veferonce |
tgpes string ‘ond beec'r. Heap memory & undes the control )
of ﬁcucbaﬁe Collectuy pyoviding implicit oy Qutomoatic oRMOTY
Managemant. In -NET +he Heap s now raats mave managed

—

£ knownas managed heap. =

Ex- i ‘ : L

BRr  Ing w // Value typeg ‘5
float f=314f;  p valve types

decimal d=56-18m 5 /) Valye types

sH¥ing S = "Hello" I/ Referana types

1 b _ -

[ e [Aello] -
Sedd :

d4=56-78 )
£2301y

Lo ‘Managed Heop
Stack ‘
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Declaring Variables —
[ <anodifiexsy] [Const ] [eadonly]<type <vory [=value] (.., 0]

Mt ;

int y=100,

Shing $1,92 =" Hello , £3 ;

public bool flag = tyue;

Const Tloat Pr= 3-14 f}

chouble d = 12-34;

readonly decimal d = 567-8975 m

Defouslt Scape Ty membess of a clacs th CH Us -FVL“vak)
When veriables axe decloxed an tﬁ.ﬂ'ﬁfp of a class £
wnder any static block , thittalizing these vardables i
o1l optioned , if not witialized all numeric vesuab|es
will be injtiedized with © | beolean variable M‘MfmsQJ
§tring & Objeck veveables with NOLL .
Numeric vevelables o int double
Note : -
1 vardable are declared under any non stakic blck Like
o function o method initalizing those vardable i mandalsry
at tu Hme @f dec/atafzbt?.
Every decimal value i by defardt tyealrd as double .50
to consides ik as a float, we need B suffie the vafue
with charackmr f and with charadls m to tread it ag

e deaamal .



2&
Class vaxDemo

?

Static void Mai ()
t

Nt L= 100;

System. Console, Wwiteline )
System. Console, (y tels:

wAEITRLRR 0. Cad Tunat) ) 5

f}aatf:’:?’-llff; Gre ype()) ;
System. Concole . Wil ine (F);
System .Co»?sofe, lz\h‘f'fef—ﬁ)e ( f Gret Type (313
clecimal cle= 123.45¢ m v
System. C@l’z_cole‘_!_/_dw"f}?bbe (de);
System, Console. ¥w7f121506 (de.G,e.% Type O) ;

100
System. nt 32
3.1y |
S}}&th,—m. Slhﬁ le
123.y5¢

Syster) Decimal

Get Type () is @ Pvedeﬁ'nec} methed which yetwone the
type of given veouuable and object . -
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Nullable Valve Types —

Befove C# 2.0, we cannot stove null undwr a valug fype
if arall e value s unlkoown for a value TYpe voudable
buf it rs possfb!e +o stoxe nu!l valve h a _xefmry&
type vaxiable, Sting S=null; / Va_ll'd it s=null [/ fqvad
To gvercome the above problem ) C# 2-0, we aee
provided with the nuilable value type additionall,
4o the existing valve type (Nor-nullable) tWhich arves
the flexibility of eroving null valve under a value type.
tatin= qull;  // mvedid |
double ?c = nujl ; / vadid
double o = null 5 J/ Invedrd

To specify the value tiype is nuilable, we Geed ts 51::@?:?
SuTfix the type name with He quettion Mavek (7))

Boxing and Unboxing —

If atall a value Wpe is assigned To youe Teference fS’P“fi
voxtable and Stared on the mwayed bead heap , 10e
call it as boxing.

tnt =100 ;
obf‘ecf obf =% ] // Bbxfnj

Ifa value qpe-whfch is Converted ints a’efé/zmm
Type is converted y{?zadﬂt’ value type , we call (f
as UnbOthg,b(Ll';NP'e)thleﬁj unboxing explici t
quwroa s veq wyed.

vodue type — Refe?cence'@pe o Valw type
int y = Convert, To Int32 (0bj) ;. /) Unboxin g

Note -

~ i divect wefone fype can naves be conventes ts
vadug fype,
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Opwealoys 16 4 —
Tl —_—

At is o special Symbd which perform <o ‘
me acton when s
between two operand:. o

Arithmeh
ot - %y o/

? » }

_@_ss:‘gnm ent

".-_—)'f-:’-

i
X
[1
B‘*
of
It

Compasison '
I :
= !': s X 5 K= ))J)*—:JI‘SJC'LSJHKG

]

Concatenodion
+ .
Inceement & Detrement
=, ==
Logical

£8, 01,

Conditienal Statements »-

A block of code that is executed basing on o Eonadiis
15 known @s & coditional stetements. &

They o divided inte 2 catégovy —

1> Conditional bmr)chn’ng

27 Conditional lOOptha
1y Conditronal Byanching —
These stoxts allow yow te branch you code CfePenG’fhj on
whether cextatn condition wexe Met ¢y Not . C# has
2 constructs fox bianch e The code, +he If stezeks
to stadements allows You 5 test ohethes dsﬁﬂu‘ﬁt




L]
condlition & met & the switth case stadement allows you

ts compaie an expyession with a numbes of differtnt
values.
Syntax -
ff((COﬂdt'ﬁbn})
<Stmts > ;
else if (<conditian>)
<Stmis >

Switkch Case —
Switch (< expression )

{
Case <value >

< Stmitsh ;
byeak ;

- <Kmulfple Case blocks » —
c!e.fmuf:
<Stmte
bweak}

Mote —

In traditienal C 1cmgtwﬁq usft’)g @ byeok stealzment.
after a case block is only ephional wherees vy ez
language it is mendadssy hich showld be wed afhes
even af ter defaudt aizo,




52

Using System |
Clags Swirfch Demo

|
Static void Mawn ()

; )
Console, towite (Enter a student no. (137D 5

Mt $no - int.passe (Censole. Readiine () ;
Switch ( $no)

{

Case 1 :

Console. Waiteline ("student 17);
break ;

Case 2

Console, Wyile line (‘student 2');

break :

Case 3:

Consale .Writeline ("sStuclent3");

brealk ;

defoult :

Cangole. Wrileline ("Student deesnot Exist oy
break

§
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Corpl{ﬁ"er}ml EOPS"
c# pwovides fouy diffexent loops thal allows you 1
execuli a block of code yepeatedly unt| a cextarn

conditon 15 met, those axe :-

~ Foy Loop

- While Loop

- do. while Loop
- Foy each Loop

Every loop wequires 3 things in common —
1> Initialization which sets the staxting point o Hhe loop.
2y Condition which decides e ending point of Hre loop .
%y Mﬁ_which Takes yeu & the next level of +he
Cycle, either th & févwored £ back woved divechion.

(Fo'z( tnitializer ; Condition z {'}'Q)'CQ:H:DY))
| -  <stmts >
) foy (Int A=15 AL=100 ;A

U

Console. W=iteline (1):

While ( Condition)
<&tmte) ;
nt =1
While (X <=100)
t

Contyol . Wryiteline (1)
Z‘]"'}' .

§



24 |
clo
{ , ~ |
<gtmts> )
§ whik (tondition) ; '-‘
nt A=13
e

3
Contyol. Writeline(w)
2. Tt )

2 wiide (X<=100) 3

Fox loop and while loep have the minimwn numbes
o execution as O becauwse tn both these two cases
fryst condition 13 verified and if ab all Hu conditon
s satrsfred only- executton stowds, Whoros 1) cose of
a do whide bsop minimum number of execudion wil] be
1, becamse hereaf ter completion of one execubion Hun )
anly U chedks with the cordition to procede fuy g !
et enew |

For each Loop — )

This is specially designed v @ccessing the values From
Q. Qs & & collection [Stadk,Quaue , Linked L:”s%j

fov each (type var tn call | arveony )

J

<Stmts >

$
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Jump 8+0ﬂmmt"—
s a stamemuak wWhich ronsfer the execukon from one

line o Hhe other. CH has @ numbex of stalimenls thad

allow Yyou & Jump 15 another line W a pyogyam.
These ouee i~

1> goto

D Break
3% Continue
4% f{eﬂn‘q

aoi'o—

It allows you T jump divectly o another specified Iige
W an progyaum windicaled by a lakbel which s oun
identifier followed by a colon .

ao’ro XXX

- Console. Wxiteline (MHello"); /) This is Uochbéb?e
KX D

Console. N}*i’relfﬁ&("'@o%o Ccdle_o{”))
break — |

Tt (s used s et fxom a case In a switch statenmuent
and also used ty exit f¥am any conditional loop
Stadzments whickh will switch control & the skaliment
(mmeclcatzly after end of the loop.
fox(Int £=1 5 T<=100 ) I'tt )
rd
Consale , Waiteline (1) ;
if (Y==50)
break |

¢



szsole‘ Writeline ("End of the Loopu)/' fy

Continue —

This statement ik mostly undexr o for loop and Whenwer it
execudis He contyol divectly jumps to the itexahion Pw.s"t‘
of the loop withowt executing next line of code.

fox (int =0 4 1<=100; Utt)

?

' ( /] C==7%)

Conhnt,u_ 'l

Cansole. Wxiteline (1) ;

.

Console . Wyiteline (""End of the loop "' );

Retuyn —
This jump statement is used. foy jumping out of a function
and method which s M execution and while Jumpmj our

it s capablp_ of canrying a value oud of +he function by
method From where U & jumping .

Usmg St,sf‘em j
Class Tables

)

Stadic void Main¢)

?
Cénsaole L«)w!’"[ E’?Mﬁﬂm%ggu vaf,u_q,”) ;
int %= Int. Panse { Censole. Readline O0) ;

I (X==
Retvyn ;o f] juaps L end of the ruthod:



fox( it t=0; T<=10; 1) s
CO"]SO‘Q.]}OHH’Q”QQ (603 * U—F{' = {2?”}3{){; 'X,*"l‘ .) ;
§ ) End of method

[

A¥rays —

# e a set of similax type values that axe stared vy «

Sequehlfod axd k. C# Suppoxts 3 differant types of arvcows -
1> One- Dimensional
2> Two- Dimensiona
32 Jagged fryox

~ Inthe ti¥st Case ,dafa is avvanged o the foym of oL Tow
whoeeas the second £ thivd cases, data is cvvcanged o the
_ feymof vows 4 columns.
-~ We access the values of an areay using uidex Posfﬁ‘or;g
- wheg the areay (dex starts af 0, thet means s+ Mtem
of o) arroy will be skared af 01 pasition and the
position of last item of an) arnay will be total no.of ifem -1
— In c#t, arvcays can be declouerd as fixed lengthal clynamic |
Fixed length array can sfoxe a ?xedzﬁnecf ne. of imes

While size of dynamic dMteays Mueases as we add ngy
(tems ts the arvay . '

1-D &TYQ-‘J.__'—_
<type> L 1 <namey =new <type> [size] K
int T axy = new ing [5] )

!
int [ J oxy 4

a¥¥ = new intL 571 ;



qY, 2y

it T3 avr= §<tish of values ¥3 5

Note:!—

In Java and NET langquages an aeey gefs mittalized eithes
with New keyward oy Gseigament of valued.

arxgumnt

2
Using System ;
Class SD Arvay

t
Stadic void Mouin ()
{

Nt T Jewry=nhnew int[§1;

Nt a=0 )

[/ Accessing axyay vw@ue; using fm’ foops
\Tmr{mt 120 (<6, 3 [+t)
Console. Wyite (arrlid +V HJ)
Cansole . Wxile ()

/ st:gmng volues 'tﬁ ) Weay using for loo p
fo*x(mfl- 5 ¢ ;Utt)

at =10}
oW Ctl=a’
kS
o /) Becessing ouveay vaduas weing fox each loo s
fuy each (int I i},_m««j
Coqsole. Waite (1 + N ”)/’,
;

3
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Fox each loop —

This {s specially designed foy accessing the valves fyom
an QU 0¥ o collection, Wbhen We use a fox each loo P
foy accessing the valves of an ey ax collection , We
only vequive to handover the ayveay & Collecton +o Hhe
loop , wahich doeshat yequives ony thitializadion , condition
¢ VHeradion . The loop stouds its execution by providing
access to each and everay value 10 the arkowy & Collechon

Stascting frem the frrst upto the last valve v a sequentia)
8vclex .

Eiff@zemﬂ between Fox Loop & Feyeach loop to aaéesg axy
Valves —

@ Inthe case of fox loop , The loop voutiable vefers to Hae |

index of an axyowy whereas iy case of a foveach loop,Hhe
loop voruable wefers to the valves of the axyoy.

@ In the cace of fo'zr loop whatever types of values the array
esged containg loop variable will be int onfg becawse it is

veffering to int x. In case of o foxeach loop the iédiﬂipe '
0f the loop vaxdable will be same as the tpe of values
inside the arcroy .
D foveach (it ¥ 1 fork )
foy each (Stying S In Sawy)
for each ( fload f h. fovwn)

@) Fov loop can be wed both Tonr accessing and
assignimng valugs to an wueay Whewas foxeach LbOP__
can. be used only fo¥ accessing.

p—
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Avray Class—

It is @ predefined class under o base class ITharex
defined inside system RaMespacr, pyovides a set of
Mmembers using which we can perfoym mcm}m.[’aﬁwz
Gq an a/"o‘t‘,o‘-'af

Phrroyy - |
~ So¥+t (<OU-u-ccua¢7)
- Reverse (« Qo> )
- Copg CSYC)o{egf-J n)
- GretLength (int )
- Lengfb T PVOfegfj

Ex - |
Using Systems ;
- Clags SDAvvay?2

{
Static void Main( )

'Ef‘n& []aus f}?{,j:,ﬁ,ﬁ,ém 69,34, 94, 3,1, 33
fax(r‘n‘t (=9 ; i< Ak, length [++)
Consele. Writeline (g7 + N );
Concole. Writeline ¢);
= fyyey. Sovt ()

Joveach (int [ W ooy )

Censole. Woile ( are 52+ Y 1) 5

Console. WriteLine () ;

- Pyroy .Keverse (uwn) 5
$ay each (int T in W)
Console. Wiite (avez 11+ Y /) ;

Console. Wyite Line (};
e T T Bowe= w8 ) Pl Fmy -



- Avvoy . Copy (wwn, by, 5);
fox (fﬂ‘l‘ { in oY)
Console. Wytte ( woefvl + ”))-
Console . Wyiteline ()

g
¢

Im Pl it Y Tt”:seof HT%’CLYS -

Just like we can declers varrable by using Vax

keywovd, we can also declove attray by waing the
Vor keywoxd.

VOX b = el ] §lo,2o,30;k10,50 [

Two dinmansional Avyays —

<type> [y 1 <name> = Rew <ype > [vows, Cols T;
int [,J a¥y= ned int[3Y47;
vy
it [, axy;
axy = new Nt [2,37;
w)

Tt [, avy=§ st of vedves ¢ ;

Ex -
Using System
Class TD Rreray

?
Stahic void Main ()

% .
int 0,7 oy = ned Int (4,57

U



Int a= 0, Ve

{ Pyinting values by using fox each )ooP_
foyeach (int 1 in axr )
Console.vite (1t 7 )5
Console. Writeline (" \n ") ;

/| Assigning values by using nested fo«xlcoP
Fay (0t = 05 L <OY. Getlength(o); [T+ )

ifax(fnf f=0 5 Jeary. Getlength (43 Jtt)
t
ot =5
ayvti, jl=a;
£
3

[l Printing valves by using nested fox loop
fov (int (=0 ; (< avy.Getlegth(0) ; 111)
t
fox (int =0 < a¥¥. Getlength (1) ; [tt)
Console. waite (axy [T +Y 7 )

Console. Wyiteline () )

g
3

_ffssn‘gnfnj Vaduwgs t& 2-D ’%“ij GJ,'Mﬁijdedwmh'or?— .\

fht [)j aAYY = %
¢ L 12,13,143
{11;17_{12);2\13
g 332 33, B4R

3




l’mph‘cr‘f f'gped 2-D f}vmi- “3

Vor ofvz = §
newl 3 & 11,12,13, 143
hew !l 1% 21,22,23,243
Newl I §31,32,33,34%
£

_C@gged F)"a*"m.:;g-—

These auee also 2-D cvueay twhich will stoved +he dodta
the foxm of wows & columns. But in 2-D avveayy, all the yows
will have equal number of columns heras 1D o Jaggeof
arkay the column <ize ol iffers From vow to oK.

2+ Ts also called as arex of cvurays, because haxe @ach
Yow (s asingle dimensional” auvray whw mulhple single
dimensional afteays with different sizes axg co mb;‘og_o{

tagethes fo foym a new ovveay.
© 2 3 4 5 ¢ T
o [t ]2]3]49 5] — av¥ [0]
4 2.!3!\({5!3 wuy AF¥¥YTCL]
2L 15}‘1'/5J6/ 7}8;—3 ayy [27
3,11213%1[ — o¥y 3]

Syntax for Jagged frroy —

<type>[ 1L J<namey = new <+ype> [vows T [ 1,
int LICTavy =new) int [3]] 7

oY

/
y

mt TI[] avy- § Lisk @f\m{ ves ?



W
To declaxe aj’aggeo! aehey i the inihal cecloradion , we can

only specify the number of rows 3 WANT I Bviaw) . | |
Ex-

lnt CJove = ew int [MIC 1) )

ATter specifying the numbes 6f Fowds NOW pointing to each )

Yo we heed &5 specify e number of columns 5 that youo. )

int CIC]axy=new int [yIl I, =

axy [0] = hewint ['57 ; )

A¥¥ L1J= new int [$7} )

avy {27= new nt [7]; | )

axy [31z new ink [81; )

Ly 28, )

ro,01 )

In Tagqged, | | )

[61[6] =

_ _ o, )

Example— - o . ;

Using System ;
Class Jogged Demo
3 |
Static void Maun() :
E |
it [ 307 cve=newtnt (43T ; |
ayy[ol= hew nt{57;

axy (17=new ¢ [67; | )
Q¥ [27 = new int L#7, | | )
¥y (31= hew int 181 )

// Printing valves bj using a qesfed fcnr laoP
fo*x({?rt 1=0 } f(wm.éle-ileagifh(o) ; 1t )

s’



}s- g
foy(mt j=0; jcaxy.[id.Length 5 jtt)

Console. Wxite (a¥¥ ceacja+" "),

Console - Wyiteline ()

5
/] Assigning valves by uUsing nested fox loop
fo¥ (Int =0 ; f(OJUZ‘G!e'HengH’)(D)’} “’"‘)

A

for ( tt =0y [<oxy[1d.Lengte 5 j+T)
oxy [T30]]= Jtt
§

/) p¥inting values by using o fox each loop in ‘f%n;looP

Console. WxiteLne( )

fo'x(fﬂt 1=% ) 1< Q.Y'X.G-le;}'[e_n&i-b (o) z“f.;.)
{
Joseach (Mt x 1h oy [71)
Console . Wxite ( x +" ”);

Console. Writeline ()}

¢
¢

5
fssigning jagged wikay at e time, of declaradion —

it TI0T owve= 3 new it L4l $1,12,13,193
ew mt [83 §2),22,23,2y,253
new \nt [31§ 31,32, 333

<)




Y6

_liffplicfﬂy typed [ogged ayvays —
Ve Qith = 2' _
hew 3 $11,12,13,147
q&w L—] %21,22!23} 2\1’25§,
New [ 1% 31,32,33¢
£

Command line Pascameters —

This & an approach used th Console applicahons fox supplying
znPu]- s a P'xoc??farn fmm He command -P?@m))+ ajhue
exacutung the prog¥am.
Using system ;
Class Paxams
?
Static void Main (Sting sReg LT asegs )
2
fa¥ each (stribg st 11 axgs )
Console. Writeline (shr) 3 |
i
5

hHften compiling The pyogvam £ c:«:xs:.cLuh'rvc(-;L ,we cay supply
Input-valugs ts the progvam fyom emd as Following -
c \ CSha);p \’PGUIOWIS 10 Helle 3-1Y tyvue A

10

Hello

3.1y

+yue

A



—

Ut
Wosking With Visual Studio. NET —

£+ is an IDE used Toy developing «NET applications with,
any :NET language like C#,VvR etc., as Well as we cony

dewvelop any %ind of application like Conscle, Windows, Loeb
e Y,

Versions of Visual Studio. NET —

(VAS ( Framewosk 1.0)

VS 2003 ( Framewoyk L-1)
VS 2005 ( Framewayk 2+0)
VS 2008 ( Framewarsk 3-5)
Vs 200 ( Framework 4+0)
VS 2012 ( Framewayk 4-5)

— To open V§, go to Staxk Menu = program » Ms Visual
Studio & Click on it to open. |

—~ Application developed under Vs are 'Ljnowr) as Pvcﬂ“é,ds}
Whert €ach pwoject (s collection of Htems. To creaks o
preject either click on "New Project” aption ox go to
file menu and Select New —» Profect, which opens th
"New ijed'” ) Indon-

— Under New P'rofecf wmdom , we need o SPecfﬁj follam‘nj
details : —

1. In the LHS ,Choose the language 1n Whick we want
to cl@_,v‘e.lop the a,PP\fc&h‘on ’
Ex-Visuel CH '

2. Ln the middle, Choose Hu type of application e
want fo develop by selecting o pro ject templalz.

Ex~ Covsole Applicadion



. ug
3. In e bottem , specify a name to the pyoject.

Ex- Fivst Pyoject

4, Relow PYQJ“@Q{' qme,SP&Cff\ﬁ e locod'fGY] Lo ke o
save the Pxeje;dﬁ

Ex- C:\CSharp?

- Click on ‘0K buttorz, which wureates the preject with
a defauslt class pregvam under the file Progyam. ¢g

- Whan Classes are defined 1h VS by defrned those
Classes will be defined under @ namespace, whose
name 1§ soume as P'B’Gjec“‘ nasme ve, Fiyst Pyofecf qin
o Case , Tyem Now each £ everey class of The project
comes within the same namespace onl,a-

MNate -

s discussed eaxlier a namespace 1§ bogical contathes

of types.

— Now under mawny muthed of +Hu Pyog¥yam class,
W¥ite the fOHOI:\]Ihj cede:-

Censole. Wviteline (" My Fiyst Project ")}
Console. Readbline € )3

= To yynthe class,either pyess "F5” oy "Crl + F5 7 o
Stod debuggfng butfon on the top of He studro which
Wil Save ,compile & execudds He p¥ag¥am.

Adding new Hems fo the prroject i—
- Undex V< we fmc\ a window ﬁ) e RHS | Kmown as
Solulion Explover used foy oxgamsing He c,omPleJLe,



application ,which allows us fo view ,add & delete (tems 7
under +he projects.

Note s —

Tf solution explovey Is not available in RHS, 9o to View
Menu & Select Selutron. Explover.

— To add a new clasc under project, open Eolubio n Explosey
yight click on profect , Select Add and Choose New .
item, which opens " frdd new Ttem” window N Hhat
seleck "Class'templafe ; Specifyy e name to it in

The battern and click on add button, Which adds the
class under PYOoject

Ex= Class L.0%
Note -

The new class added, also comes undes the same
nomegpace e, Elyst Pwoject.

~ Now under The new class write the following code -
Static void Maun ()
?

COQSO]Q ¢ L«J‘XH‘QLEQQC "Se(_'_or)d Class “)}
Console. Readline () ;
§ .

— To fun the above closs open solution explovey, ¥ight
click on the ’P'rol'ed, gelect properiies, Which opens
profect pyoperly windows, und ek it we f}’_nd on,
optivn “staxtup Object”, Which list all the classes
of the pyoject thad contains valid mown method
Hhom , choose yowr class & won.



45D

_ijff_t Oxjented Pryogqyamming —
~ Encapsulation (Hiding the data) - Secuxity
- Abstvachion ( Hiding of complexity)
- Tnheritance (Revsakility)
- Polymox phism

— A lanquage is called objeck oxviented, i TF satisfies all ¢he
above fouh pviitiple features. |
Behaving in different ways depending on [npud(like exam
Tesult) ¢ pelymarphism.

- It s anappwoach used in applicadion development which
comes ints existante i To's fo overcome The pyoblems

~

th P'yoazdujzal lctngu,age.s NG 5ecwzj+tf P4 ‘a’eugqbf[r'—\f
Encapsulation —

)
)

)

This is all about mding of data of a progyam by enclesing =

it o Wyapping It Under wyapper oy conteunet ie, class
lahich pyovides basic secuyity for the Membeks in the

progvanm).

Procedvral Object Oxiented
) ‘ . Class
Abs tvaction —

This s all abour h:‘dr"nff ef mefe?if?"f behind thye progvams
and expasfnj with the set of mtvﬁfac»e To consume Hu |
fmcﬁoqojfﬁe_s pf ‘He, Prog ¥ ou). |

)

)
. 3



Inheritanw —~ !

It is a concept of acquiring the poxents pyoperty by
the childyen for vevsing them ,same as this, the memben
of a class th a object oviented pyogyamming can be
consumed th a new class by establishing paxent /Child
velationship between the clags.

@ Class 1

— Paxent [Child Rel ohonship

m Class 2

Pclymowph s —
It s on appyoach of behaving in +he different Wiow g

= accovding Te inpul recieved . (ohanever Hhe npul changes,
The behavious o¥ output also changes accoxdf‘ng,/},

Subpyog¥aums —
I+ s a named block of code which can be called with
tts Name for execuding of the code defined wh i, These
Subpyogram ¥ vefer with different neme in different
larguages (n appyocches Like fanctions £ ¢ /et languages,
methods under Jewa/.NET Longuage, whereas stove

proce e undes cdelaboser

Method :- - .

A mahed i< an action thek has v be pesfovmeed. |

J<modiffer>T void /tgpe <Name>([ Pazouviedz cfef:“m’ﬁbnj)

q

— St 1<

5




Modif ks — 92 |
Modifiere are key special keyword that can be used
optionally en a method like public, static, Vivtual,

pyesouide , abstract , seild etc. -J

Void—
I+ s a nen valve mﬁ)'ming.

Type-
It's pernferm an achiorz 4 give us yeswlt that action),
Note- '
Al non value wetusning methed [ust perfoym an action,
but after perfoxming the ackion will not give ox bying )
the yesuft of the action 1nte +Hhe pYoq¥am. )
Ex- Writelme Method j
tohen poxfosm achion of the display eufpuf of +he monitor, )
whereas ‘a velue vetwezing method perfaym an actron oy
4 also brings wesult of the action back nte the program '
Ex- Readline Method |
Which Pe)c,fdxms an_ action of yeading +he inpuf at the |
coemmand onmp+ £ bxings back vadue 1hte +ie ]D’rejb’ci{m, o
Name— | : 3
It yefers fo the nome of the method using which we -
call the mathod, which 15 usexr defined.
Eq}zmm_— )
It s used To <pecify ov define any paramlfo thy )
method whiwas passing povcamelis i anly optona ¥
£if we want &.pass any poramdny & a mathod
We can pPass Thaw) ag -Fol(‘amfnﬂ o

[vef/out ] <types<Vaey [=value [ ... H]




A

thy
4

% Poscamettr makes an achion move dynamic,
Neote—

The ¥etuyn type X povcameter types of a method need not
anly a P-xedeﬁ‘ned type like int, f—“locd‘ ,Chazx, stying, Obj’ec_t-_
etc. 9F can be also be a user defined Type alsg like a
uses defined class oy ¢ user defined sfyucturg.

Defiaing Metinds —

If we want & define any methods in an abfect o¥fented
prog¥omaing language as pex the wule of encapsulodrion .
thyy must be defined inside of the class only. The method
we define undex a class ¥ we want +v be executtd
nust be called explicitly for execuhan .

Calling_a method foxr execukon ~

R method can be defined eithes as stahc axnon-static only .
[f the method is stadfc we can divectly call method using
"Class Nome' Fox example : Console . Wyitelime ,Console . ReadLine
ete. Whoweas if amethod je defined as non stadic it s moust
& sShould we need 15 call the method vsing object of the class

becavse after vweating the methed enly the memoyy Fequlved
{o¥ execulion qet allocated,

Cveating of the abject of aclass —

<Class > <obj > =new <class> [<Listof valves> ]

pyogram p = new pyagvam (J; /] P isobject
w "
PYogram P /] P s vaudable
p = new pyogzam(); [/ Pis & olject
A vouiable of o class will nok have any rumovy aullocalion

(Oheee, MEMOYY S allocated only to object of Hhe class £
object of o class can be created only with The case

of new REYLOOYCJ-



Wheee to we cruwade the object of a class — 71

The object of a class we creadnd either within The same
¢lase ov under anothuk class also. If we want 1o creode
e object within the same class it can be Cyeated undes
any static block of the class.

olre —
Gienerally objects wwe reated under mavd methoel becauis e
i (¢ also stodic block & moveovesr 1t 5 the enhj point
of ouk prwogyam.

OPe.n Visual Studio » Gio to File Menu - Select New Project
= Choose larguage as C# — Project as Console application
~» Name The pyoject as 00Ps pwaject £ Undesr the d"“TC‘”—ﬁ'
c:lqss pyogyoum,, Wyl 2 ‘Puovolhg codle -

Closs meﬂ'xo._m

S - |
// Method withoul any tnpul £ ¥eturn value

public void test 1 () /) Static method

t
mt m=5 ;
Fow(int i=1; {<=lo itt)

Congsole. WvitelLine (“{0§ * 243 = §23 '}, m, U, Mm¥x1 );

5
[ Method with input £ withoud™ any wetvyn valve

Public void Test 2(int-m, tnt n) )/ Dynamic muthod

t

for (int =1} ig=n Lt ) |
Console . WxiteLine ("307 ey
onsole l/\)vri‘el_me( 303 *f’§ =§232 ”J ), 1)7‘0#1j/:,

S



5¢
/) Method with vetuyn valve 4 Without any fnput

Public stying Test 3()
1

Stying <ty = " Hello World ? )
Sty = S‘I'X.TOUPPMC)}
yerusn Sty
3
/) Method with input £ yeturn valve also

Public stxing Test Y(3txing Stv) // Dynamic Method

1
Stying = stv.To Uppen € ) 3
ryetuxn sty }

:
Static veid Main (String [ J a¥gs )

2

P-mg'xcun P = New pyog¥aum ()
p-Test 105
P.Test 2 (§,12);

Sh’fnﬂ si= p-Tesk 3L ;

Console . Wyiteline (51D

Stying S2.= p-Tesk Y (" Rello, how are you”};
Coqsole. Writeline ($2) |
Coqsoleﬂ’efld Line (D)

¢
§



St 'r
How to_consume class from anothes class —

We can consume a class fvem any other class and call sts
members if vequived, which can be done I 2 different

Ways —

@) By wweating the object of the class,we want to
consume under a new class we can call Mmembess .}
of that closs.

By using inheritance also,we can consume the membes
of the class from another class.
Consuming The members by creading on obyect — )

To test this procass, ocdd anew class 1in +he project rjeuving
it as testprogrom.cs , Write the following code :-

Class Test Progyam ‘ )
; | >
Static veord Maan () )

? )

Progyam p = new Progwam (); )
p.testt();

p-testL(¥,0);
Console. wyiteline (p.Test 3() ) ;

Console. Wwiteline( p-Tesi-Hl (¥ Test PE’O\QYW"]”DJ}
Cor)sole, Readline (3

#
? )



SF
Porcameters —

A pocameter of o methed is defined fox making the methods
oy actions moxe dynamic. Paxamalzrs of a method auwe of
fwo types:—

@ Input Parameters

& Ou}'PUJ' Parxametess

Topul Poameters oxe used fox sending a value inte the
me-thad fo¥ execution , LOhwuas ou:FPuJ' paameters axe wied
for sending The wesult eut of the method aftes execution .

frlput — Method — Qutpul

By default every parameter of a method 1% fnpul
parameters & If we want To cefine a povcametes as
outpul, we need ts prefix the poorametes ejther 1oith a
vef Jout Ke_ywo'a*d_c.
Ex- |
public void Test (int %, vef int vy )
oY,

public veid Test (int %, out inty)

Note - ;
Return types of a method can also send yesults of o
Method after execution, but the Maw difference befwean
Yetyn type and output poseamelir is : 4 yeturn fype
con bring only a single wesvit after execution ofme,Hvod; |
Wheeas output panametes axe capable of byinging
mulkple vesults after execution of the methed.

Passing Default Valves fo Parameb&lzs —

While defining porxamete: to @ method it fs possible to
pyovide default values fo¥ those poscameters . I f dlefavlt
valves are given o a pevcameXis while defining e
method ahile callgng the method 7s only optional +o supply




Valve to that paxameter . If that parameter s not suvpplied 5%
with a valve it awtomatically rts default valve for execuhon.

Note -

This featuse was added in ¢# Ye0 . 1f we want tv supply
default valves +o pakameter those paameter must be
'n the end of parameters [ixt.

Add o Class Poram.cs

Class Params

?

1/ Method with default valves fo +he porameter (4,0)
Public void AddNums ( int x| int y=50, Iht z=25)

0

Console. WyiteLine (x+y+z);
§

/] Methods with bath input £ output podrametes
Public void main (int a,int b, ¥ef int ¢, xef intd )

:

C=ath;
d= axb

Static veid Main ()
?

szams P =New PMGJY'LSC)}

// Calling method with default valves Ta porameters
p. AddNums(100)

p.AddNums (100,100)
p- Add Nums (100, 2% 100) ;3

p-AddNums (100,100, §00)),



Il Calling onethods with output paxameters
Int x=0,4=0
P-Math I (100,50, vef X, ¥efy);
Console. Wyiteline (x+ ™ 7 4y);
mt m,n;
P-Math - (50,25, 0ut m, out )
Console. Writeline (m+ “ 7 n)-

Coansole. Readline ()
§

§

Execution of methods with owrpuf parxameters —

The execution of a method with input/out put povcametexs
will be staxting as fol!owu’)j ‘- .

void mathi( int o, Wt b, vef imkc |, vef intd )
e
CzQib; 4
d= Q*bj) | O @y

M aun mz%hod)

hg B=p,; UL 420 j

P. mafh L( 100,50, wef %, ¥veT ¥)

—I'nthe above case ,the porameder a4 b of #he method cere
Inputd poramefes n the Sense they will Sfave the valyes thatk-
A sent fas The methad to executs whereak the povcamels
Cand o ara input parametes i the sense they will stove
addvess of vaeichles That are sent to methoed o execude
becayse they are pointes vaseiahles (implicit ),

~ When e method bo&;f 15 execuled tHae veswlts fhet
e assigned G pove comedsr C £ d otee intern ally
vediyected T Hhe variables X,y ts with ¢, d cuee pointing.



Add a. ¢lass Condeme.cs & wite the foltlowing code =~

Class ConDemo

X
Public CanDemo (Y [/ Explicit Constructor

1

Consale, Writeline (" Constructay is called ") )
§

Public void pPemo ()
3

Console. Wwiteline (Y Method {s Called™)
5

Statie vaid Moun ()

?

ConDemo cd £ = new CondDemo ()
ConDemo cd2 = new Condemo();
ConDemo Cdz =cd 2

cadl. Demo ();

cd2. Demo ();

cd3. Demo();

Condaole.Readline ();
5

:

Whanevek object of aclass is cerodid, we explicitty
call @ constructos of that class.

Ex-

Con Demo obj= new ConDemo () ;
wdr

Call l'hg Constructoy

&6



Types of Conshructoy — o

Constructor avte of 2 types :-
@ Paxameterless Co nehructoy
() Poxameterized Constvvctoy

- A constroctor without any paramefer s q parameterless
constructey , wahere if ot i defmed eur\Hr.L ]-sza,mef% JUF s
A parametesized constructor. |
Note -
— Paxameterless constructox can be defined explicitly by the pyogvamm
a¥ will be de_f-‘fnc—zd f‘mPh‘cfﬁy pyovided theat 1< ne constructey in
the class definec] explicifly. (9herras. porameferized constructor cay
6nly be definedl explicitly , but cannever be ofefined implicitly .
- If a constructor |3 Pcm:cxmaf'mfzeol) valpes 4o the f?d}tmbf'@‘c
has to be sent while Ceading the ebject of the class because we
ceddl the conetyuchor af thet fcme only .-

_ Add a clasg Con poram. cs & wyite -f—heféllor«dfng code:—
Clags Cof).‘::»oﬁm

7

) nt % y

public Con Parcam (int &)
1

A=A

g

Publfc Vaid ch\sPlctxj )
T
Console . WeiteLine ("Valye 6 5 i< - Sq2’
gq e ‘ne,me(ValueoTXLS.’{G}J,.x)}

Sradic void main ()

Conparam cpi = hew Lonparam (10)
COVJ_PNLM C(p2= New Corlpwcafﬂ (20J}
Cpi. display O 5 Cp2eehisplony () ;

Conzole. Readline ()
5



R By o = —~ 68’ ]
- Tn the above case, we we inthalizing the vauable % of tHhe

Class under the construckey . The advantage of lhf‘ﬁhﬁzjhg it
under The constructar is each object of the class that is vwatid ‘-‘
can have clifferant values for execufion. }

@] By z

CFZ CPB )

Lohy do we define Cenctruchor E’.xf)lfcjﬁg Whan there axe implicit fnqs‘h_qﬁ'n:r—
— Each £ every class will be requiing come inifializodion velue ts ;
execde The values that axe requived Jor o class & execudz )
6xll be sent & the Class thwough e constructoy only becawuse

we static accessing member of class only after object eating
£ to cowalt shyet we call He conctrucftr s0 IF we senel )
to vave & a class th¥ough +he constyuctay mMakiing )
use of those values the class can start execwion. o

- & Pmame_’rercless conshructay ccin Not be Used fcm Passi‘ f9 )
Valves t5 the class so we define a poxoum eterized] &
e@nsfyucm explicitly & then we pass valves t Hae ¢lasc )
9% execution while ¢reatung Hue object. - )

~ So whenuver We exeats object of @ class, we have a

Chancp_ @fsér)d{na A differant value 15 the clacs foxr
Qlé_c:uh‘or].

)

Add a class Math.cs £ wWvite the fo]lewm% code :— e
Class Maty )
: y
nt %,y 1/ Class Vosjalle )

gPublic Math (int ., thty) /] Block Variob|e )
this 2= Y }
‘qu's.,j =Y ‘ |
S? | | ( 1
Public void Add () |
1



69
Congole. Writeline (1tY)

% .
Public void Sub ()
2
Console . Writeline (x-Y)}
g
Publie veoid mul (D
1
Console. Writeline (X% YY) ;
E _
Public vold Div ()
2
Concole . Writeline (x/y¢)
3
3

The above class contany Y methods on i+ which has fo be
execulrd by same set of valves thek cue xaquived for
execution oy sent to constructor of T class <o that

Whenever s tegatid we cansend to valves oy the class s
executz £ than call The metheds of the class.

To test this, add a new class Testmath. co -
Closgg Testmath ()

Esmﬁc veid Mauwn O

S ,

Math m = new Math (100,50) ;
M.add (); m.sub();
Memul O Mediv();

Cansole, Readline (),

$

;



Stadic Modifrex @ — o
The members of a class axe divided 1nte Fwo categorres
@ Static member
@ Non Stadic meMmbes
~The member of a class which doesnet vequived o bjeck
of the class fox iniHalization a¥ execudion ayeg knowh,
o8 Stakc mambes,

- The member which vequives the object fov mitidizadion

and execudion aree known as non static aambess.
Static Vavtiables Ve Non Static Vasdabled —

f vorgable ﬁ’]od‘ s declarxed by anﬁ- a Stakic fYZOO’fﬁb_/z

oy a voudable that fs declared inside of any stefic black
Weke considerd as Stodic varyables , whowas vest of
the other aute non steche only.
Ex- Wt X=100 5 ) non stadic
Stafic int x=50; (] stakc
Stotic vaid Mead ¢)

it =100 [ statie
3
@ A stotic voruable Se'l"'iniﬁdl'zed l‘mmedfalﬂj anet
‘Hue exacution of a clasg stod? . et a non Stakic
voxiable gets (hitiakized only of W creeating o bfect
of Hu class as well as €ach fime The ebject of He
clase 1s vuafed .

® A static vordakle gel Thitialized one £ only ane +me
in the life wqele of the class Wharear a non stadic
voodokle s inifalized eifher O o N e, bated
on ne.of abject 18 crealled

Mg

Wi



¥
@7 (Ohen e v a.cce.ssf'ng memb ¢ ofa class access tham b}
using name of fhe clase whergas non skatic memb ees by

ustng object of The class.

Constont Vordable —

& vadable whose valves cannot be modified once af tet
declarabion 15 Known as a constant vewjable and
mMust be declarw by using the keywoxd "consfr__'j_
- It s mendatayy to nitralize a Constant vaxiable at
the Hime oT s declaration .
~ The behaviowe of a constant vodable S same asthe
behaviouy of Statfe variable (-e, Meaubhtains 6N e and
O'ﬂ\“& one c,opﬂ N He Ljfe_ C_\_;(‘_]e of clasges £ ?D?‘H\CL]JHZQ
tmedialily once the execution of class stoud .
Cobfect not yequixved )
_ — Theonly difTerence between a stoahc andiconstant
~ Vordable Uc thar the static vardable, can be modified
but constant voxiable can not .

Read Only Varrable —

~ B voudable whose values Cannat be madified once aftes
jaitialization.(s known as yead enly vautigble £ Must
be declared using eadenly” keyuward,.

- # vead only vardable need not to be itfalized ai-the
+me of its declarxation like a constant . I+ can alsa be
initialized under a conchucksy but onee after initialization
1t fs net pessiblets madify the valwe.

~ The behaviouk of a yeadonly voruable s a similar o Hw
behawiowr of a nonstakic variable te, maintady a
Sepoutaﬁ,’a copy efox each copy tha U creeodsd ,m@nl%
differenu betweon fwo 15 ! qﬁ)qsfoﬁc vordable con be

modiffed but not vead only,




~ B constant vargable js a fired valve Foy the complete =2
Close Whtreas & veadenly vardable s o fixed value spectfie
+o one object of the class.

Add a clase Statvars.cs & wvite the following —

Class StatVars y G 1Py
, _

int s [ ;'j (59 ¥

\
Statc intszzoo) | 3 f"“ﬁ
Const float Pz 314§ SL L2
Yead only beol Tlag ;

Public Stovtvars (int %, bool {lag)
3

s, =X 3
th1s oflag =flag ;

Static void Mawn )

{

Coensole. Writeline ( Stedvavs 3);

Console. Witeline (Statvars. i) ;

Statvans Si = new Statvace (50, trve);

é:ﬁ;«fc& S:f,: f?eméfafvwzs(mo,-ﬂxl.se);
e.Writeline ( g1,y +% 7 g I A 1

Console., Writel
* Nne Csl.f:faﬁ 4. g g 4
Cc:nso!e_“ RQGLdLi‘r)g-( ) . 2=f!ot.3))

§
3

Stahe Method Ve, Non Stahe Method _

— A maethed thak i declouced by using $tofic maodities is a
Stahic Method £ Test of othes auce non sfahc only. |
- While defining a stafic method vndes The Method, if we
want o consuMe only nen Stalfc members WL con:

consume them only by weing obfect of e class whekesy



5

7
Undex non shadic twthed, we can CoNSUE stafie muthad

divectly without on?ht yestrictron.
Rule —

@) Nan static member of a class can be consumed on a Stafic
black only by using object of the class.
Wt e

@) Staticts stakic '~ can be consumed divectly ov, class name

alse.
. @ Staticts nonstatic - Can be cansumed divectly oy ¢lags
- also.
| @ Nen %{-0_‘?1(: +0 Non Stahic \= Can be consumed drmcﬂ\j ox by
using this ke;imcrxd-

roume

Ex-  Class Statmets
2

int 2= 100)
» Stadic Tnt y =200,

= Static void MzEx add()

<
Statmels ob{ = hew stadmets ()
Congale . Witeling (abj-X +Y) ;

S
Static vord Man ()

X
Stadmels . Add O

Lonsde. Readline €
$



*H
Static Constructoy Vs. Non Static Constructoy —

- Tf conshyvctoy S explicith define by using the S’rajim
modifier we call it as a Stadic constyuctor vest of the
othet: non Stadic only.

— Stalic canstyuctoy s fivst block of code which execulss
undes a class wheeeu a nonstadic Constructey get executeo

shly after Ceeating the obfect of clacs as well as each tinme,
the object of class s created.

— In tfhe life cyele of the class a static constvuctos get execuled
one £only one jine whereas a non sfadrc constructoy gets
execufrd each & every fime the object s Ceatid the min
count 15 0" (n= object are creopds ) max covnt 1S .

- Stahc constyuctoy canpot be parameterised, i€ musk be
perameterless only because static constyuctas is fivst bloek

)

)

of code that executs undex a clase and meore over imp licitly 2

called to even if posrcameterized thert is no chance +o
sending a valve.

Ex-
Cless Statcon

2
Static Statcon ()

J

Console., Wrileling (" static caonstructav Js called ")

?
Public Stateon ()
g

Console . WyiteLine ( "Non- stakic constructoy is called 0
5
“Statc veid Maun ()

:

¢ )
; 4

)



I = = J ‘?g‘
Console. Lriteline (" Matn method (¢ called ") ;

StatCan 1 = New StafCon ()
StadCon $2 = New Statcon ()
Console . Read Line( );

<
¢

Static Class —
~ A class thal declaxed by using @ stohc modifier is a
Static Class & it can contan enly static membesr tnh It
- We cannet chralle object of @ stabic class becawtse +

Contain only Static member & Mexe OVt of the Class
(s not yequived for stadre class 16 execute,

Inheritonee —

- Acquiring pyoperties of powunt by iy childyen s known
as jnhexitance which provides weusability.

— We can use same principle jn an object oviented language &
establish Parcant-child X’e!aj‘l\oqshfp betweon clasces , S0 the-

the membes that e defined b one class can be consumed
ndes anothes class.

Class |

Pavunt -

—— Paxent /Child
velaionship

Ehild —s [
Class 2.

Synta—
[<modifiexy] Class <C-C namgy & < PC Namg >

eg . Class class t
¢ members 3
Class Class?2 : Clags 4
'€ Cf’ﬂSU(m mMemborc 6f Peacoul hherwa 2



Closs 1.C8 = e

Class Class L
N

Public Class L ()
T

Console. Wyiteline (" Class 1 Conshucks');
%

Public void Test £{)

1 .
Console. Writeline ( 'Erest Methodl 23

$
Public veid Test 2()

3
Console. Wyiteline ('Second Method );

§
§

CIO«SS 2 [} CS“—'

Class Class 2: Class {

3
Public Class 2 ()

)
Cansole. WriteLine ( "Class 2 Conchuetst ),

3

Public void Test 3()

E . i
Console - Writeline ( “Thivd Method ™);

§

Stokie vaid Man €O

$ .

Class 2. ¢ =New Class 2( )
C.Test1Q)
C. Tesk2(0;
C.TeszC))"

Console . KeaclLi‘qQ();
¢
<



7
Tn inbheritance priveds mumbes of Class cannot be consvmed by

thary Chuld Classes.
Rules & Regu!aﬁon that has fo be fo”oa«)ed by cOGkaVza with inheaitance

@ In inheritance the constructor of the pacertt class myst be
accessible to its child class ,otherwise the i hecitanee y,'Y]
not passible: T

-~ The yeason whg:ghOUld be accessible s When we creals
the child object fyst it goes and calls the parent ¢ Jassec
constructer so thet parnent classes vardable will be

nitcalized £ wWe can consyme them undes +he child class.
Note -

‘The yeason why a child class infernally calls 1ts Poutmf class
constyuctoy s to initialize veudable of parunt class £ that we
can-consume them undes child clase.
(2) In inherifance child classes can consumes pevwent classes
i hd
members but a pwrht class can nevek Consume ouLy
fember of child class that otk " Puely defined th the
Cchild Class’ -' o
—To test thic vewvite The Code undes Child Class Meun C )
as following :—
Classl P=nNewCloss £{);
P.Testl(); P.Test2()

 Can't cal Test3() 53 wsing o(oj‘e_ca’- of Class 2 (Parant)

J P Test 30
Console. Readtine ()

@ Juet like the object of a clasg can belassfgned fo vardable
of same class T make it as a weferanr it can alzo be
assgned a variable of ,oawa)fs-To make H’a;; reference
So that the Yeference stats consuming MeMo¥y of object
assigned to tt, buf now also usingthad we contyo |
access child pow classes mambes.

— To test thic vy Fe the code wideh Mmaw () of class 2 -




Class 2 ¢ = new Class24 € ) EL
Classt p=2C}

. Test L4 3,

PoTest 2.0,

| Car't call test by using yejerente of ¢lass L (paveent)
because pww Child clxsces mom bers axe hot accessible

to powmﬁs weference adso eyen if they o called by
using ¢ hild Classobjech

I P.Test 3 Q)5 ean’t be cedled now also
Coq‘sole.mad&fnﬂ())

Note —

)

}

A paseent classes object cannever be assignec] fo a child classes variable.

A pavent classes veference le, Cveated by using child classes objecf-
can be converted back into @ child class veference I veguirved
by pexferming an explicit conversion which can be done in +wo
toays :-
/l Creating parents yefexrencw by using Child’s objfect

Class.2 ¢ = new Class 2();

Class 1 p=C;

I/ Converting poxents veferenw back ints childs »eference :
Class ob = (Class 2) P§

9%,

Class obj": Pas class 2,

Object Ts forst base class which Ts derine in libvaxy, Obfect
is defauet povee nt elass.

Fach £ each class M NET Language€, contan Y muthod v
Common these are :-

@ equals
gethash code

@ getiype
® Tostring

)

}

)



Inherited fvom the object Class becawse the Class object s o
defc:(.ul{L parzent class of all the classes £ membeass of this
Class can be consvmed from any where.

Note-

Wheneves e class being compile the compiles fivst verifies
tahethes the class 1s inheriting fmm othexr class ox not, If
inheriting reetter e jssue ox else will be hherited frem
object class.

~ To test the procass Of Qoqswm‘ng @bfecf‘ Class mem beng fxom

any where vewrite the codle undes matn method of class 2
&S following :-

Obﬁa('_f*obf:. new object ()

Console.xiteline (oby. Gettype());

Classtp =~ new Class i &

Console. Writeline (p. Gettype));

Class 2'¢ = new Class 2();

COQsofe. (Wyiteline (e, G]ef'ﬁjpeu))'
Console., Readiine ( );

Types of Tnhexitonce —
£t s concept of which tells the number of powant classes
child class con have. As per the standards of object
oviented Pyogyamming , thake are only two types of
inhetanc ~
@) Swngle Thheritance
@ Molhple Tnheritance
It a class is having one rmmeeliafe poveent class to i+,

we call it as single hedtand, Whereas if a Class
has Mave Than one /mmediole pascent class o it, we

called it as mwhkiple Mhedtance .




gl

Single Inheutance ‘Multple Inhexitance %0

Class L | - j
"—L—'J IClossi ] Clags 2
s ¥ }
[Class 2 | il
[Clasg\_‘g ( :

Class 3 }

—

@ Ur)de}: . Net 4 Java loxrguages, we don't hcwe sl,qapq'er—}_fgg
muliple inhexitance thyough classes, we ase onlﬂ pyovided with
single inheritance becouuse mudfiple fotee inheeitance sUffeas With

The problem of aunbiquity. Preoblem of aunbiquity ie, Chances of -
lhaving a memper with the Same Neune undus Multiple poucen £ }
classes fvom. where a child closs 15 thherifing - o |

Test+ L) 1 Class L z Clase 2 | Test O )
— l )
[ Class 3 ’ )

Note: -

10 Haditional Ctt Llanguage , we axee provided with both Srngle
£ N]u.HéP\‘-’- nheifances also, becj::mse ctt s The Sﬁ"xs-f obfect
oviented Lanquage that cames nls exttance & of that pornt

this problem was not cunticipeded . )

@) In owr fowst yuleof 10 heritance ,we have leaxngd tohenover )
e child class object is craaked, it implicitly calls its peucent )
clace conshyuctor, but tmplicit calling of pareent class consfctor
frem. child class is possible only if poveent class constructor is
parcamgterized, child ¢lass connot call He constyuctoy ?mph“cﬁ'ly
because the paxant class construcny yequives valve oy execuffor)

2 child class doesnot kneo ahod vadve 15 switable fos the

poveant class to execudz . -‘

To vesolve this pyoblem ,Now 11 is vesponsibility of us aca

Progiommer. to explicitly call the poents consteuctor from

child class 4 pass vequived values o exeaudion o call K

the poveents constructsr f¥om child class Use'base” keniord.

e

)

e



Note— &

= sing base keyword we can vefer any non statre mem b es o:f
poant class from child class.

~ (e need e Uce base keywoyd £ Call the povunt ¢lass construchn
10 Child clacs From the child Clacses constructor.

- To test ths onczs.s:do The following = —
fOf:lenmm class Class 1 £ wewits Hue cecke Constructor o
ollowing - —
public classi (wnt %)

d

Consele. Wviteline ("Class 1 Constructov. M+

§

Note-

- After making The above moditication, i we yun He chil cf
class  we willgetan error stating thal Classt coesno -
Cﬂr]'}'G.L}) aﬂ.j COI"}S"’X%C"’W ‘H')QJ_ O FOU‘CGJYL@@S (SD fhnOPHCJ\’f
calling s not passible ),

- Now & [ the problem , yewxile +he conshruct oy of Class 2 -

puble Class2.(intp,thtc): pace (p)

?
Console Jdviteline (“‘UQES & Constructoy”

£e);

- Nogw in Mazn O Bf class 2 yewriTe the code ay following -
Class2 ¢ = new Class 2(10,20) ;
Console.ReadLime ();

Note —

In+thwe above case, in te two valuer we "
) Qkie §
the class 15 execule the fovst valve in e

Toy execution and second value c wsed
execufon).

f's gent 4o Clasg LT/Y



RHow to make use of inhexitance in application development »
Gienexally When we develop an applicahion , we will be felloning

a pYowss Qs ]Collowmg - '

@ Identify +he entity that asseciated inthe application .

@ ILdentify the athibute that cue associoded with Hhe applicatron.
@ Now sepaate the athyibudz of each entity \h e hieraxchicad

ovder Laithout hcwina an duplicedes.

@ Converet those enfity thto clagces.

= Suppose e have cleveloplbg an application tov school Hwe entit
> . : enhhe
" the aibvibate of entity will be as following :-

Student T<taf NTStaff
td X id
name neune name
Addyess Auddyes addyess
phone phone phone
Class Designalion designation
Fee Salary Salory
Masks Qualificadion Dname
Gvade Subject SuperviseY

— Neaw SQPma+e the ecttyibute of that enﬁhj baged on the
hrexare chy Qs tollawing :-

Porson ;
{d, Name, Prdd)}
Phone
| A)

| Sfuo\erfwt S*a.ff -
Class , Fees, Mavks, Salou
\ Gyyades ’ lDeg;lg J :L iJ

Teaching NT S’r;ﬂ?

Dname, Su peziy 7{7

e

Eq/ual ficcdion , Svbject




S —

L g

; S 3%
Now define the class yepwesenting the entity as fellowing:
o

public Class preson

?

rd, name,add, phone

E »

public Class Student & Person
t

Class, Fres, Mavcks, Grrade
§

public Qlass Staff & Persony
3

§Desf3noh‘on Salary

public class Teaching t Staff

Qualification, Subject

2

public class WTStaff : Stalf
S

Dname , Superioy

g

Polymoxphism —

. - Rehaving in different ways depending upen inpul yecieve is

Known as polymovphiem, 1€, Whenevex erPU.:\- changes automatical
the output oy behawviou¥ alsg changes.

~ Polymoxphism can be implemented in object orjented P¥ogyoummi
Language using 3 diffevent appyoach -~

© Ovexloading .
@ Oversdding
) H{d‘-"lﬂfshadoming

- Ovarloading s again of 3 fypes -
 Method Ovekloading
> Constructor overloading
* Operatoy overloading



- Add a class Loadcon.cs & tovite the ﬁllowmgr— R )
Class Load Con )

3
int X
public LaadCon?¢) /f Defau_(% Cons tructoy N
b g g
-I-hlg\f%:i()j
N )
public Load Con(int ) .
% )
thic.x= X

public void Display () !

$ |
(éor}sole.wﬁfetfqe(” Values of A 1S 1 10% "% })' j
Static void N)aﬁa ) )
2 )
LloadCon C1 = new LoadCon (); P
LoadCon C2= new Loadlon(206); .
CL.deplay();
C2.dtplay () -t
Console. Readline(); <
K - O
§ O

- Genexally we overload conshyuctoy of aclagse o thal vardables
of that class can be Mnitialized either with defoult valves
Loith the help of pasameterless canshructoy o¥ can be
imitHalized Loith Hhe given values that o p atced ac )
Paxametent o L constructaxs while cyeating WObJ'ec.f—( .

Note - -
Pocametezless constyuctors arwe adso known as defoult s
Constyuctors, becavse they wil) imitiadize voriable of

a clase with He defauit valve,



; 87
Taheritance Based Overloading —

A methad is defined under a paunt class also be overloaded
undes the child class £ if they e ovexrloaded 1D this
procass, we called it as inheritanw based ovedoading .

Ex-
Class 1
public void Test ()

Class 2 1 Clase
public vord Test (int x)

Note -

A child class 15 overload its povunt class wethod undes it |
doesnot requives any permiscion fyom i pescent.

Method Overriding —
(7 aF all a paxent classes methed is wedefined or veimplemente

under the child class, exactly with the same name 4 signafuye
e call it as method overriding.

Difference betweer methed overleading and wethod overridin 9

NMethod Overlaading Method Qverciding

~Tt s an appyoach of dlefining |~ It is an appyoach of defining
l"‘ﬂUH’fPlQ method warth saume multple methods with same

name £ Ifferent signatuyes. Name & same signatuye .

— Method can be overloaded - Methods can be o versniden only
either within a class os undes between parant £ child <lass
paseent child classes. but never can be pezfeymed

Within a_clase.

—To overload peveent classes | ~ To overnide pasent method
Method undekr child class, undek child clase, child clage
child class deesnot vequise vequives an explicit fermissie,
any pehemissian from poueent . $rom paant .

~ This s al| about defl?)fnj —Thit 15 all about Clqoknjl'ng

Multiple be haviow: +o - the behaviow of methed .

™M thod . 1
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How to overxide o pastent classes method undex child class ¢

- To overucide FcJteﬂ‘l’ clogses method vndex child cl?ggjfyg;r Hhe
methed in Pcm.e.n{: e \acs should be d‘?—CEMQd b_\; using \Vl‘dual
modifrex. De,c_larcl?)a the method as vivtual 13 Mmaovddng the
Methad a¢ oversddable.

~ Methods that are declared as Vivtual under a porent clasg

can Now be averniden under the child class by uUsing the
ovetide modifien.

Class 1
public vivtual void Show() /] everoridable
Closs 22 Class 4

public overxide void showcy 1/ overriding

= I'n ovewdding paxent class, defimes a method ous vivtua) and
gfves tt 1o child class to consume that Method. So +he child
class now concume the method as it.0s ov override thot

Method as per the vequivement of +he child cluss ,Sa overvuding

pavzent classes vivtual method undes a child s only optional.

Add a class LeadPoucent.cs £ wyite the foi!om:‘ng cade <2
Class LoadPaent

?
public void Test ()

i 1]
Console . Loviteline (" Parxents Test Method.") ;

5
public. vixtual void show /] overuidable
L

Console. Writeline (" Paveents Shows method,”" )
3

public void display ¢)
t

Console. WiteLine (" Pacent ¢ Dikplay Meth od.’);
£

g



| h ; o =
Add a class LoadChild.cs 4 write the following - q
class LoadChild : load Paxent

1

"1l overleading peveent s test method ondex child
public void Test (it x)

:

Consale s Wyiteline ("'Childs TestMethad. ™' );
g

Stahc vord Maun ()
%

LeadChild ¢ = new LoadChild ¢

C.Test () {l Cell's Pacent fesF methad
C.Test(10); || Calls Childs test method
CS$howd ()  [] Calle Poucents test method
C. Dreplay )3 (] Calls Ruwntté dizplay metiod
Console.Readline ()
3
S

—Ln above cace, we are overloading thetest method o f pareni
Class undek child class £ ther cau!frlg both the Fwo meH od
b\d ustng child classes by object.

_ The showo () of The paxcent class 1's declaxed as vistual
und er T peveunt elacs co that the chrld class can overside
the method , but the child clase didnot overside The nMuthed .
Wherz Show () s called u.sfog child class object, of wil)
execuls povunt classes method , Whereas ifat all fechilof
Class fg everiding the mefhpd , they call the show () undes
child class will not executs paveant ¢ lass Méthad but Wil
exacudz child clasces muthed. |

— Totest this fivst yun the child class onee £ Wadch the oudpud-
of show method, whekee We Loill notice the pavernt Class
rethed giving The oidput - Now add a new method underx
fhe, child clase LeadChild as f@l!owfna Ve~



\ A0
Il Qvomriding peveents Show method undex child
public overnide vord Show ()

Consale. Writeline ("'Child’s Show Method: " );
3

_ Nowd veexeeuds the child ¢lass agash & wedch the oudp ut of
show method where tn This case child closs muethod get executkd
but not chmt class -

Method Hiding |Shadowing —

Thik s anothes apprach that 1s used fo¥ veimplementing a
pavunt class method under child class. ft poueent classes
methsd can be reimplemented undes its child clase using
2 diffexent opproaches :-

1. Ovehhfd:hg

2. Hid{i’)j /Sl’)c:_c/owfn}

Lo the Firet case we yeimplement the posrant class method
that axe declared as vivtual undes He child ¢ lass by using
override modifier wherease th second caue ., We yeimplemant
e povent classes method undesr child class eyen (f Hhery
e Not declavead as Vivtuad re, reimplement adion being
P@zfazrmu"h% poithout pareent elasses permission.
Clase L
public void chisplawy ()
Clags 2 2 Clags L
public new veid dlisplawy ()
Note:—
Using te naw kayword while yeimplemanting the methesd
inchild s only epfional oy elee compliler Tssue o wowrn
MRssage asking o use the New keyweoyd With hiding
Was intentionad,

- To Test this et yon the child class Load Child 4



1l b
watch the output of the displowy method whurt L§€~ ma!qﬂzd
noticing the displey method in petent method being o,

 Now add a new methed 1 the child class LoaelChild as i~
[/ Hidihg o¥ shadawing parents display methad undex child
public new void display O

L

Console. Wxiteline (" Child Dizplay Method ') s

$

Now again wun the child class Load Child £ watch the
ourput of display method. Now child class method gets
€xecuted but not pasunt clastes methad.
1n the above two we arxg performing the folloaiing -
Load Poent
public void Test ()
public vivtual vold show ()
public void Display ¢)

Load Child : Load Porent

public void Test (int %)  // Omeoaclﬁ:»?

public overzide 4oid showd )y I/ovm:“o!f?)t}
public new void Dutplay 1/ Hiding azs'sbaclomfhg

Calling Poscent Classes Methods Trom child Class aftesr
yeimplemenhihg in- child class —
After Yel‘mplemh‘nﬁ' povcent clasces methods undes
child clas, object of the child class calls Tts own methods
but not its paunt class Method, Whewas if we want 1
shill consume ov call The povant classes metheds from.
child class, it can be done in two different WAt —
@ By ureding paant classes object undex child clase 5
we can call povrent classes method Trom child class

~ To He tect this vewyite the code under child clans ex
Maun¢) as followiby:




Lead Paxent p = newoload Paxent (3; TN
pP.Show ()5 /] Calls Pareants show method
p.dizplay(yy I Calls Povcants dizplay Me g

LoadChild ¢ = new LoadChild () ;

Coshow(); )| Calls Child¢ show meFod
C.displayQ); /] Calls child’s displosy pethod
Cansole, #8# Readline) )

@ By usingthe base keywerd , we can call paunt classeg

method fxom child class, but this and base keyway d
cannot be used undex static block ,

~ To test this pyocess , now add @ new methede h Child
class as follawing :
public void PShow ()
¢
base.show () ;
5
public void PDizplag( )
¢
?cu'e. CflEPlo’.H, ();

The above ko Metheds acts as a ibrerfaw foy calling parant
Classes metheds fyom child class d{‘—recﬂj by using child ¢ lage
ob_[e:ch To eheck that trewyite Hu code wundexr child clase
maw method as followin g :-

LoadChild ¢ = new LoadcChild oF

C.Pshowld; /) Calls parents show mafhod

C.PDisplay () ; /] Calls Paean ts d{'splmg{mfheo}
Co Bhowo O; /{ Calls childs show mMethod

. s di1g pl
Conso[enReadLme(); 1$ Play methoad



a%
Note—
Tn the 3vd wale of 1hhexitance ,we have discussed that a
parxent class refewnc even rf crpated by using child clas:
object,cannat accecs the child class memb et but we have an
assumption for this rule th oveniding ce, Parents referance
can call child classes averriden membess becartse averyider
Rt Mmembers, they ase frvst defined & poant class &
then yeimplemented under child class with The permission
of pourant class, Ohereas how also usr‘ng thet yefexence any
pet pwee child class membes cannet be called.

- Te tect thic yewvile the code undes child mash method as ;-

-

LoadChild ¢ = new LeadChild ();
Load Coveant el

P-shaw ;s j/ calls childs Show method
p- Display )5 /f calls Pokant: disploy mothad
Cengsale .ReadLige () ; | |

Sealed Class & Sealed Method —

— & class thak is defined by using the sealed medifiesr sa
sealed class, whezea Sealed class cannot be inberdited
by_any ather class.

cealed class ¢lasg t
5 - Defihe membert 2
closs Clags 2 1 Class & /] Pnvalsd

Note —

even if a sealed class cannot be inherited, we can sl Hhe
NMembers of thak class by Cwalthg its object,

Foy example -

String is & o sealed class in OL&MM
any whare by cxeating is object,

~ A method that is defined th a paxent elass, i cannot be
ovetzlden undex the ehild class, we call it q¢ ?seaud
Method . By default everey method 1t a sealed methed ,




because e can never oevercdide any parent classes Method 1
und e child class witheut the method tU]d‘Q/‘c child ¢class ;
naithout the mefhod declosed as vivtual tn poveent Clase. ]

- Tfat ail @ methed wnder a class is decloxed as vivtuad,any

child clascof a lineax hiexaxchy has a¥ight te overuide the
Methoed .

Class 4

public vivtua) void show( )

Class 22 Clacs £ }

Public averzide vojd show ()

Class 3 :Class 2 |

public overzide void show() /) valid |
Note— |

-Evenif class 2 fs net ovevdding the method then also }
Class 3 averviide Huw Method.,
“Hatall o vivtual method of @ pount class has to be

vestyiched with furthus overziding of +he methad , cothat
the next child clasces ¢

}
)

)
)

)
=3

.

b annat overdde the methed | we

. d to Use sealed modifirer on the method while overveding
Class 4 |
public vivtual vord ehow () |
Clags 22 Classt ’

public sealed override vord show () o
Class 3% Class 1

-
Public everride void show () Il Tnvalid

Tl

}

OPERATOR OVERLOADING —

~ This is something vy much similar to the Conce pt of methed
Overloading which allows to define majliple behawviowks
10 an operaley.

- In method overloading +he behaviows of method changes
accoxding to Hutype of povcametes being passed fo the methed -

.'. \]



)

)

f ding te behavieur of ar
e rgag U Hhe epexadsy overloa
)({l)jl;e)caﬁf changes Po.c,coydfng to the operands types betiween
Lhich we us e the op Lraksy:

Per €9~

‘+' is an ovekloaded operatsy which can be used both for
addition as well as concatenation alse. It werks as a
addition operaler when wsed between nuMeric eperands

and wevks as a concatenation eperatoy wihen used between
Stying operands o¥ stving & Numerdc operands .

~We can also add new behaviowr to any existing operatsys
f vequived by defining a operadiy method as fellowing .

-~ Opexcadey method must be defined as stahic only .

Syntox —

[<meadifiers 7] Static <type Operatay <opt > (apercand type dof" >

— Stmts -

3

~ <type> implies the type of the vesult we are expecting when the
operxatoy 15 used between two operand s.

—{Operand type definition > inthe sense e Rype of operand ¢
betweons Lohich toe wiant to Use the operaley.

~ opuealEy - & the name of the method Hed cannot bec hange.
— <Opt 7 — implies He operaley we wanted o overload .

- 4+ s alveady an overzloaded operatsy undek He bace clas
Woyay that (s defined with vevdous pverload ac following -

public stodic Mot operalay + (int {1, tht72)
public stadic sting operaley +( Stving gt , Stving ¢2.)

public stadic shing operalss + (String s, Wt 1)



Add Class Mabrix, g — i

Class Malyix ,
¢ .

Il Declosang attyibuliy Fov a 2% 2 mMadvix |
public int a;b,¢,d ;

public Matyix (It o, inb b, int ¢, Intd) )
§ )
[l imftalizing the aftyibutes

this .a= ay thisb=b s Hhc.c=c5 this.d=d ;
¢ )
[l overloading + operafsx fov Using 1t between operands )

of type mnadyin
public static Makvin Operalsy +(Matyin ML, Madyix M2 )

1
Mateia obl= new Madvix ( Mif+ Moo ; )

T mi.b+ma-b 3 - )
T Mi.c + m2.c)
tmid + Ml.q -
retvyn oby
s )
Il ov‘e)cload:'nj — operxalsy foxy Wsing It between op erands
of type moadyix ]
Pub],,c shake madyin OPU.:O(EX - (Mcn'h'ml medhin 2)
2
Matyik obj= new mahim (ML1-a-M2-a, MLb-Mh -
Ml.C -~ M2.C, ML-d—M2.d)

eetuyn obj‘}

¢

Il overloading the ToStYing OO method ¢ hesited
object class el:aes'h:a get the desived output

publi ¢ override shing ToShing ()
E b) I8 _}

\5‘?'73ij$:&1'“ /I+b+\]\n )'f'C‘f‘“ U-ﬁ-d ﬂl“?
Jz#omsj



HF

k;

§
Add a class Test makin.cs & write the following code

Class TestMatyin

1
Static void Math ()

1
Il Cxeating differcent madvix object with diffesent values

Matyit M1 = new mMmatyix (1,2,3,4,5y;
matvin m2 = New Mafrix(3,y,5,4);
matrin M3 = New MK (5,4,7,8) F

i

Il Pocfoxming arithmetic operation on matvin
Matyix MY = ML+ M2 ]
madyix ™M5 = M3 + MYy ;
Mahi M6 = M3-mM2;

/] Pyinting the modbx value ) 2%2 malyix ﬁn'mo.}—

Consaole., WritelineCmL);
Console . Writeline (M2);
Console ., Wyiteline ( M35
Console. Wyiteline ( my);
Console. Wyiteline (m5);
Console. Writeline (m4)),
Console . Readline ();
g
%
— Whunevn we vy fo print the object of any class using wxite
o¥ wyild methods it will not pyint the vedves associated
W ith thad obje.d" it Will enly name of the class fo Wwhich

the @bje,cf be.longs,
— When we use Hhe object under wyite or wwiteline metho

foy Minting infeznally on thad pesjest objact to Shing muethod

)



of the class Inhexited fvom objectclass gets called £ that ¥
method dentifies the namne of the clase to which the obj'ed' |
belon § & ¥etyyns (T which s chpi'uxed by the wiite oy
Writeline method & Pz?nﬂ'e& back . _
~ Thy fecting method that is inherited fyom object class 1<
intexnaliy declared o M .91 can i?e overvuden LU‘)dUz )
any class because evLry class s & Chlld‘ClC\,SS of obe?c,Jr }
class, 80 (0 The above case we e oveuuding the ToString()
method under mMadvix class so that it wetuyn values of
the madvin vy madeix foym withoul ¥etusning the class |
name .
Stodic and Dynanic Polymoxphism -
Poly moyphism is divided infs 2 fypes - !
@) Static | Co mpiletime [ Eaxdy binding .)
@ Dynamic/ Runtime [ Lada binding |

- n caseof overloading Metho ds whareves we call -
a method fox That methed call based on pocamde
It rdentifies which method showld be exacudzd and )

binds the method calls it method definition and that
Method execudzd n yontme.

- Inthe second case that 1= dynamic polymorphism,
1f ovexloading o¥ Niding are Wed , than the pyagyam
for these methods when compiler will idenhfy fora

“Porcticular called which methed used to execudrel
W ontme & execules that method based on tae

bf chy cheosing all Hhe Aifferent veimplemailed 1
W the method . }




bl
Abstyact Methods & Obstvack Clasgses —
Rbstyacr Tlee & ———

' _ p method witheud cethod body (¢ kaowon as a Abhshract methnd.
B Qeclosadion of the method. 1f we want to define

T+ contauns on we
a a.bns’t‘vad‘ NLLEH'Lod we naed to tse abstract madifieyon thar

methad.
= T class wnder whith we define abstvact methed s calies as an

abstract clase and we need ks use an abstract madifier on the
clasg alse whﬂxc{ﬂ:fmm,g .
EXe
obstyact class math
1
public alostvact void add( vt x, nt ¢ ),
3
- A concept of abshact method s neax similax fo the concept
of method overading. 90 method everdiding if e poveent
class contaung any vivtual methods ) 7+, these methods
can e veitnplemented undea the child class by usting
Bw ovouride modi e , Whewas wn abstract methods.
If a porant class confauns any abstyact methods o i+
those vethads must be implemantid under the chikd class
Using ovelizid e modifier.
Method Oveuuding. Aostract Methads

| Vivtual } m
‘evvdddeJ [Oum‘de{

Copito nad ) | (maendalevy)

. fAn abstyact class con contoun botn abshvactk £ nen -abshvaci
mamber On it. If a child class of an abstract clase wanls
+o consume any non abstrad methods of (ts pavant should
Implemunt eld ebstract mMethod of It i paseant .

Abstract Classes — °
- Non clbsfvad methocls
— A bstract methads




Child Class ef Abshact Class: — V6D
— Implement all the abstract methods of porent

< These only we can consume non abs tract methods ofpmm‘
Note — _

An abstract class us never usable &g itself , because we can™t
cveate the gbfect of an abstyact class . The membess of an
abstract clase can be consumed em(j fmm the child elass

of the abshact class .

Ada a class Abs,Pacentsiayi ik afellowting code —
abstyact class AbsPoent

? .

Pubii‘c vaid add (it 2, inky)
i

Console. Wyiteline (1Y D5

5 <
public Void sub (ink x, it y)

t

Cansole. Writeline (X-Y)

3
public abstyact veid Mul (Dt tnty ) ;
public abshract void Biv( it it 9);
]
Add aclass AbsChild.cs & Wyite the fellowoung code -

class Bbschild ; AlbsParant

i . -
public ovewdde vaid mul ( it %,k y)

Concole s WyiteLine (X4 y)
2 - X
public overdde void Div (it %, tht y )

7
Consale . Wyriteline(4Y)

5
stadic void Maun ()

i



Abs Child ¢ =new Abs Child O
¢.0dd (100,50);

c.Sub( BY,64);

¢.mul (10,24 )5

. DV (56,9 )

Console. Readline ()
S
s

Note:—
s we discussed aboud the ohjed' oi:a abehvaet class cannot be

cyeated bud still it is possible Yo create a veferna of the
abstvact class by wsing the child class object & worth fhae help
of that veferen e we can access o¥ call the non etbstyaet
ramber of trself as well ac abstvact members of itself
 that are implemunted v child class.
. To test thic wewyite the code und e n/lcu}J vuthod chuld
7 class Abschild as fallowing -
fbs Pascent ¢ = new AbsChild ();
Abs Poscant p=c
p- Add (50,100);
P.Sub (54, 2405
p-ru ( 10,24);
p, DIV (56:"‘,) ;

Console. Readline ()

b

Ohat & the need af Abstract Classes £ Abstract Methods ?

The coneept of abstyact class can be taken e an &xrensiot
to the concept of ihheritonce e, th thheritance we have
i aussed that whenwer we are dovelpping an
application , fiyst we will identify the enhties thaf

oJte associakzd with Hae applicafion £ then the
aftyibulis of those entitres.

sSuppose L an. application , we nee d the endities hike




identify arteibules & membexs e want und ek The entitier
Qa\agss

) Tvaingle
Rectangle Cixele \Cane e,
U"mj#, - Radius¢ - Radivs - Mac%fh
H feght - PT - H'Tegh)r - He,19ht
- Gret Arvea () - Gret Avea () :;J;’rﬂveat:) ” QeZH‘:ei;)m
- et PeramesionO) |- Get Porimeleks O et PamelrO - qet Parimeli

- In the above cage, the 4 entities have attyibud 1 commoh
and also vequives the two methods Get fveald and Get
Pericieter () tn commMOn . As woe discussed eovdied , To avol d
licatiory,we can detine common mambers undes a
PNt ¢lass.
- I the abeve content we can define parunt class for the
Yclass 4 declavwe the common attyibulls width, height,
yadius ond P under it and consume Hhem undes -
“hild class but when coming to the method Gethvyeal)
md GetPerinmeter (), even if these method aree common
nall 4 class, implement of the method change fyom
lass to class. So we cannet implement Hwe methods undes

. paount class, which must be fmplemenfe,d und e
hild clase onls .

-As weh-vequjxec?, Giet Aveal) £ GetPerameter() wn all
e child class bur with different implemanted ., v+

will be betrex (f we defing He methods ac orstyaot-
der Parcant class £ then ton plemant unclesr adl Hae,

thild classes . If at all +he method axe declored
Uostyaet Uy e poveant .

We hawe 2 CACJUCJ‘('I_G(%QF-—

@ Thuse Is o quosentee, 1n every child class thse
‘mnethed will pacent.

3 Thirg is o quasentee that o adl $he child classes

|
j
s
)
)
}
)
b
}
)

)



‘ (0%
' the method coill have samename £ samesignafure.

' —Implementation of the Clases will be as following —
" Add a class Figure.cs £ wite the following code -

public abstract class Figure

. s

: public double width, Hieght , Radius
public const flaod Pr=3-1yp
PUblic alostract double Get Aveac )

| Public abstvact dowble Gret Perinueter (),

§

- The above class Frgure is Now going 15 be a poveent
- Class for all the ftguws we want [Mike Rectangle, Cryvele,
Cone, ete.So all the child Class con. make wse of Hhe
Variables (attyibulcs Ydivectly under them as toel] o
Must implement the methods Gethveal) and Gret Pareimeler ()
- In every child Class of fiquyve, we need 4o do followrng :-
@® Define a constyuctoy firy inftralizing the ativibyfe
' assecialzd Wit Hhat entehy.

@ Implement the getAveac) and qetPerimeter () method:
accosding to that entihy.

Add a class Rectangle.cs £ Wwite the follawing code —

public class Rectangle : Figure

3
public Rectangle (double widfh ,dauble Heltght )

>
7/ Hene using this oy base keywaoxds will be same
Ths. wielth = Wrdth ;
base, Hejght = Height
g
public overvude double GetAvea ()

é ;
reliven Widdh # Heiqht;

o— |



. 106

l Class I -?e-f' OE ] |
_ interfaces J
) A

L’/Class 7
, . )
;
Tnhexitan @ is divided inte too calzgoyy «- j

@ Implementation Inhiritance
@ fatexface Inheritance

- Inthe fivst case ,a class thherrts {rom another class t&
consumethe membess of fs paveent , Whikeas th second
case,q class inhexit fyam an ntexface fox umplemuntin
the membuss of d jpOUzemL inferface. 9 )

- Implementation ihheritance 1$ single tihereag (n ferfoce ;
ihheritane s mwtiple both undsr «NET & JTava . But
C 1t both cuee mulft])le ,

Nete - i

In the case of tmplementation (hherttance , a pouumt ¢lass Fvcv:dex =

members fo its child class fos Consumption whwwoa U Hhae w{t e 3

of Urtenface U heritance, the povunt trferface  not providing

any Mumben & Hie child for consumption. 2t & only reguuthng

Huw child class 16 tmplement i< mem bers. So tntenfaix

fnheritonw deesnot provide any veusability.

£-ynf'ax~ | - 3

[ < modifrers >7 J‘Uqua<Nme> )

g B

g

~ Abstvact membes declaration 5

~ Wk ecannot dec/many voud able weler inferface . '

- Every mumbes of rterfoce 3 by defaudd abshrect, g ’
we donet yequive ts dec laveg them s abstyact AgaLn
@xphicitly-



T3
- The default scope fov the members of the ihterface Le pubhc

Where Tt s P‘rrvdz (ih e cace of the cktes claxs.
— If vequived au thterface can imherit fram anothes uhferface
but cannot inherit fyom a. Clas.

Add a inkexface item undek the project choosing it from +he
- add new item window 4 Name it as Infext.cs, wyite thu
following code in it -~

interface Tntert

{

veid Add Cint x, int y);

volol Sub ( int %, thty ) ;

£

3

Add another intesface Inter2.cs £ write +he ﬁl!ow:f)g -
infesfoce Pntes d

¢

void Mub (it x,ht y) ;

veid Div ( (nt 3 L‘My)}

£

g

New ts implement the fowr abstract nmethad s that avee
o{ef’mec{ under both the two Mterfaces , add a class g
tt as ITmplClase,cs & Write the following -

Class ImplClass ; Inter L, Inter 2

e
public veoid Add ( Tt %, ity )

?
Console. Writeline (XY 2

g

public void Sub (It %, nty)
s

Console, Writeline (X-y) ,



3 1 0%
public veid Mw (int x, tty)

t(omole. Wrilline (2% Y),
}publi‘c veid Div (int x, bt y)
ECor)m le. Waiteline ( x/y) ;
§+aﬁc veid maun ()

TmplClacs ¢ = new ImplClass ()
C.bdd (123,5€7)
C.sub(98,23);
CoMd (21,34
Co DIV 78,33,
Console. ReadLine();
k
{
Note -
We cannot ¢ vealr Tha object of thue Lb%efafau) i+ e sfill
possible to create a weferenwe of the interface by using
its child elawes object and with that yefewn e we can_
codl adl the method that asa declared v +Hhe wierface
£ i‘mpfemenfe_d undek child . To test this yewvite e code
under mMas methed of above clase as fol/owmg‘-—-
ImplClags ¢ = newtmplClass Q5
Inter 1L =05 ' '
iz 12210
(4. Add (123,56 7); t4.Sub(3%,23);
T2 Ml (24,34 2.Div (78,3)
Console.RmOlqueC)}“



Mulfiple Inherifance with Tnterfaces £ Ambiquaty — 109

- (0hen we discussed about clasces & tnhexifance, we have begn.
discussing thed muttiple inheritance is nat Suppexted Through
Classes because of ambiqulty pyoblem, but multiple inhexitanc
is suppovted thweugh interface | because here Hune is na
cl]cmcn of c.oms'n% ackoss the ambiguaty pro s lexyy .

- - If aclass is inhexiting fxem move than one class at il e
I it all the multiple peucent ¢lags contatn any mumbes w,‘ﬁ))

e same name and signalure ,ombiguily ard e becawse from
the multiple parant classes will be pushed Gt +he child &
o Mumbers with sany name & gignadtue will couuse a

problem,
Test () | CTest()
} Class 1 l LCl&ssl ’

i)

Cj\ass 3

- Ambiguity will not ariie at ald if the twao posce nts of
interfaced  becaue h case of an mtesface, the child clase
s not” consuming Mmembers of parent . Ttenly hau 1o
?mPlem.mt The members of povunt .

Test ) Test ()

l In*@a?auL) Tnterface 2

o

T Class

IT we come auevoss thic situation any hime, um plomentation
o The method can be gtven unor child elase vy +wo
different Lauwys @ —

@ Implement +he Method only for one Hime tnder the child
clags Lheet both the inferfacu assumes the tmplemeardzf
medhod is of itonly, 80 we candivety cad| the mathod
Using child class object of 1mplementation.




@ We canalso rmplement the method under the class separalily
fox each Ibterface by p“ﬁ‘efﬁdr}g‘i‘hf_. Methed with mtesface
name b\i’imp\emu{ﬁaﬁm,buf n thic case we cannot call
the method by using class object must be called anly by
using the wefenance of ntenface cveddz d bj using e )
child class ebject. )

Add o ntenface in a-profect Naming as Mterface 1.¢s £ Write ’
FTollowing code : — )

Tnterface Mnterface &

void Test () | )
vord Show ()] :
g

Add anothur interfaco iNterface 2 .cs-& W Ue Hie 'ﬁa(lowlhj - )

;Jﬂfeftﬁl@ Nterxface 2 ‘}
void Test();

Vord Sh(}pﬂ()) =

Fi :

Add a class I%%%ﬁe;@e intercloss,cs £ Write fnllomhg T
Class Intueclass 2 htefaw €, intenface

?
Public vord Test () -
i - |

}Coqso[e.mvifeum( ! Declouied undes 2 Mterfaced '), }
J _
;/o'id tnter face 1.8how ¢) | )

Console , Writeline (" peclaned undes Intesface fi)/f )

“E
Void inferface 2, show

; |

Conssle, Writeline (" Declosed under interface 2



th
3 .
stadic veid Man )

ifnjre)z class € = New tnterclass O))
C.Test ()]
thtexface l 1 =C)
thteaface 2 12
L. show ();
124 Show ¢35

Console.Readline (y;
§

3

Styyctuye —

- Tt is also userdefined fype similoc to a class ov {nterface.
- In C# Language , we can define under a class like
vavdlables, methods ,constructoy ete, Whuwas tn traditional

loanguage ¢ under structww we can ohly declaed
Veuuable-

Difference between aclass and a struciye —

Class Stvucture

- T+ e o veferenw type.| - It Vs a value type.
- Memovy 15 allocalzd en
Managed heap. Se the
Jovcaboge collectoy can

— Memoyy 1s allecodzd on the
stack , co thert Is no guppart
of gqoucbage collectos foy

peform outomadic memoyy magement bud-
MeMoYy manageniunt Foster () ocgem.

— Usedfos vepresenting — Used fox yepresenting entity
entity with huqe volume with smaller velumes of
of data. date.

~ Requives new keywod - Using new kn,ugwd fo¥
Fos evealing obfect obfet Cveation & anly
. optienyal .




- Vakiable can be declare and
Hhoce vourlables car be intalized
ot the ttme ofdeclwcaﬁor).

- Vaniable can alse initralize
under constyuctoy, wWe can
Aiyecty assign te the varuahle

Yeforing v thyough theobject

be,

<0 bject . <variahle} = Valve

- Requives o constructor foy
Getin cyeating the obfect,
Which can be eithex
Pcucameterless oy parameterdzed -

- Progxammer can define
either poxameteeless o
Paxameterited construckoy
also.

- If 0" constructoy of define
af tex compiladion Huve will be
U Constyuchny & 10 censhuctey
Will be define after compilakioy
N const only .

- Supposts both Implementation
and Grhesitancadie n Ferfact
n ekitan e also.

- Al predefined veferenc
Fupe like stving obfect e
Wterznally fmplanented oy
Clausses th base clace Ihyaru

- Vorgable can onlj

— VYaniable can be declargd but
cannot bel'niﬁa[ized and
time of declazathon -

ny

be Imitralized

Undex constvuctor aor we can
divectly assign +o variable
verering ¢t thyough Hne,
obj‘e_cf re,

<object) -<vaniable)y =Vodlue>

Requives pavcametexlecs conshucty
at any cost fox cyeating +he
obfect whichqets used whan
He object 18 vwalzr d without
new kaywosd .

Progyammer corn edse defrne

clso povameterized construchy

becauue a paramediless
constyvuctoy 15 Mendaleyy oy
Creating the obfect.Hare [
alyeady an T p lieit paxamete:-
less constyuctoy.
— If 0 constyuctor of define
after compilation Hw Wl
be t’constyuctoy £ if 'n’
Constyuctoy will be dof ine

after compllation n+i const
only.

“Suprorts only intenface
N heritance but thiertate

nhesitance dounof provice

Yeusabilidy,

~ Al predefined valve type
int, float, boal, char et

§
i

}

e

ze \Tiernally fmplemented

as styuet under BCL.



|

W5

ism thed UF 15 Not fully object
ts of stvuctvwe in the language
th¥oug n

Note — ]
C# language suffers Fyom ¥ e
oyiented because of the SUppoO¥ 3
Wwhexe this styuctww doanet pyovide wveusakbility
1h hereitance .
Suntax of Shuduve —

[< modifier > shyuet <Name?>

]

—members

g

-To clerine a structvye undes a pruject, we have not provided
With a structuve template under the add new ikem. (us +
like we have givern:for class £ shructure .So to define a
styuctuwe 1n profect we need & use the cede frle 7tem
ﬂmp\oﬁl which 1s blank ¢# file thot con be Used fory
defining ey thing in &t Iike a class | ihterface o Shrucfuve

' ~ Now open e add new ttem window and cheose a code

file ttem templadz th i+ £ name it as MyStruct.cs and
Wyik the Tollawing code:-

uging system ;

Namespace QOPS project

T
Styucet MLJSh'ucP )

3
Wt K

Public MyStruct (int )
¢

Fhisoe =

g |
public void Disploy )

Console. Wvitelint { "MeHhed instyuet " %)

§



static void Maun O . |
v
Mystyuet mi; /) Call Paramrtess Constructoy ’
MLleX= 0 }
ML, Digplay O3
My Styuct mz = new mystruet (20);
M2 Display();
Console.Readline (); )
§ |
. )

Lonsuming A Styuctuve —

Even 1f 1h heritante is Nnot suppeyted we can shll consunme
a structwe from anotuer structwe oz a clolsg by creating
1ts ohj’ed'_to test Hhis add new clags Yestsheuck.cc cnd ]
Wrile the following :- —
Class TestStruck : )
t )

static void Madn ()

1

Mﬁj gﬁud-robf = New Mﬂ&fvucf (30);
6b[- Dicplay () -
Console.Readlineg( )} j
'5. : }
S | | )

Pyoject @¥ Application Management —
thile developing an opplication sSometimes code porll be )
Wyitten uNder Move than H%¢ project also whu €olleeﬁm
of pyeject s Known. as Solulion whinever we open a
few project by default v will owate @ Soludion o g

D



of eahere & solution 18 & collecHon

" Hhe Dyefects qets adde : ,
7 Y ; lection of items. M

of projects & pxoject fs col
Salution
— Collection of p¥ojects
Praject
— Collecton of trem¢ [files
~ A solution. also yequdyes & name which can be specify by
Us while openihg the pvoject ox else@ Lol take the name
of foxst pyojeck ot 1s cveaded under the selukion, 1f

not specified.

- In owr case soluhion Namr IS OOPS pyoject because ouk
pyoject name Is OOPs p¥oject .

- A solukon can have projects of different . net languages
as well as dff’feyen’c PVOJeci‘ template Ik e wWindows,
Console ete, but a profect can't contadn items of clifferent

= -Net languages , they must be specific to onk Janguage
- only.

— To add view Project undex our 0OPs pyoject solutrorn.,
Yight click on solutien node 10 goludion explorey and
select add " New Pyoject " Ldhich opens thu new pyoject
window, under it select lanquage as Visual CH, templud
as Console Applicalion , naume W'F'yofecfas "Secon g
Project” & Click'OK’ tanich add the newo pyoject undex
@OPs Pyoject Solution.
~ By default new profect clso comes with o class pyogru

but under second project nawspace , NowW Wyite the
tollowinyg code in its main method £ execut e 2~
Console. Writeline (VSecond Pvéjec,’r i |
Console.Readbine () )

— To sun the above class, foxst We need & seb oL pyope]
Staxdup properdy becauise There X Muldiple p oy ects



under the solubion and Vs by default yun- fixst pyoject fn,% |
e Lojukion only v.e. OOPS Project.
~ To set the startup project pyoperly open solution explovey,
Yight click on second project. Select set as Stovctup pyoject *’
£ Then wun the profect. )
Note - _ )
Ifmwojed is added with new classes we neiclf te agoun )
set Startup Obfect property under Second projects property
window .

Saving Solution and Projects —
A pplicadion what we have cyedded wight now 15 saved physically
on haedelic K 1h the same hiexarchy what we see undex
Solufion explovey i.e, First a folder Vs vwealzd vepyesenhng
the selution and under that separcaly folderx ik cyeatad
representing each pProject £ undex Hhat Ttems corvespoy-
Ldfng to that PYCJJ‘EC'}' ge'{- Saved Hie *Fonom|h8 S =
| CS']GUIPS \ 00P< PwJQd \ OOPS PerJecm‘- )
C:\ CShasep \0OPs Project \ Second Pvoject )
Nete :— )

A soluton file gets saved with .Sln e entension - )
and CH# profect file gets saved with «¢s p¥oj axtencion
Which cam contain ¢tom Specifiec to C#H Language
Compilation of Projects :—

lmwzeum A prsfect & compiled it Jeney alzd oun |
ourput file Knpwn as assembly that contadns - |
L Code of ay “Ee Hhe (temg Pr¥esent the pyoject.

-The ‘qwm‘@fq,ssembly file will be same ou Hu
p:a‘oje_aJr Name but wii howve an e Lension of
Crthel < exe oy d|].




i

- Rssembly files e what we cwvyy on 'H’Lﬂ. CI’!QC‘)’;t e
systems urhan the epplication has to be Mmstalle Z:
deployed therae, S0 Huy o also vefervwd as un
0 eplo E.
—-—;f'l’j &Pss:mj efou prwject will be Present undex bfr‘)j
debuq folder of that projects folder.
C:| C&hoxps | OOPs Profect | OOPs ijecf-\ bFn\Debuﬂ
C41 CSF)CU-LFQ \ OO0Ps PYOJ"ecf \Secor}d PJOJ“ec’r\bfr)\ DebU9

Note —
Al the BCL were installed on owe machine w the frym of

assembilies only and we can find them under followrng
foldexr

<d¥ive) : \Windows\assemblal

Q. Can we consume classes of a pyoject from other Classes

—

of same Pyoject ?

fns- Yes.we can conswme them divectly becouse all those
classes wee undex same praject and will be considered
as a family.

- Q. Can we consume the classes of a project fw}om othex project ?

- Rw- Yes. We can consume but not divectly as Huwy cue undex
differnt profect. To consume thom fovst we need add weference

of +ae assembly 1h which the class 1s present +o +the Pyoject
Who wants te consuma if.

e

M- To add wefemnw. of ay) assembly to a pnqj"e,cf“ open
soludion explovey, ¥ight click on the project to whom vefenineg,
has to be added select add refertneeapivon ,chtk byouse
+ab on Hhe add veferuna window, Select Hg assem bly
we ant To consume from its physical lecadion £ Click o k.

Q HowTo add wefounce of an assembly to @ pyoject ?



Now we can consume Yype of +that assembly by weferring of theiy
Namespacr o¥ impovting Hae namespaces. ng
- To test this o fo ouy QOPS pygject Soludion, »ight Click on he
sewond project wie have newly added , seleck add »efeunc ,

select bowse tab & Choose the assembly of 00pPS pyafect from
its physical Location, rafesy

C* \CShouzp‘f \OOPS PXOJ“eLt\OQPS ijed'\ bin \ole-bug
Now add a new class undes second project as Classt.cs and

Wyite the following code 1h it -

Using ©QPs ij'@_cf ;
Clags Class t

t

Stodic void Matn ()

2

Rectangle ¥=new Rectangle (12-34, 5¢-19) ;
Censole. Writeline (Xk.get Arvea() );

Consele. Wyiteline ((}u. getPudmetez () ) ;

Civcle €= new Crycle (3y<56) ;
Console.viteline (¢ Get Aveal) );
Consote, Writeline (. GetPaimddzr ) );
Consale « Readline ()5
g
§

Paoject (Sovrce Code) > Assembly ( Compiled Code )
NdTe - & project can contadn multple namespacy on ik,

AssempuEs AND NAMESPACES-

An assemby (s an output file which gets gensradsd affes
compilation of o prufect and - ik physical, The Y, of
dn. assemby 171] be saume ag project Neune andf
Cannot be changecl atall. |
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Project i Seuwsce Code
Assembly » Compiled Code (IL Code)

' - A hamespace is a logical containes of types which ouce
used fov gwouping types , By cefault every p¥oject has a
namespace and Lts name (s same as P}wj'ed— name but
we can change Namespace Names as per 0wk xequlrement
and Mareovele & pyoject can cantain Multiple namespace

!

i

' init.
' Test onjecf ( Pm}‘eci') - Compiled » Assembly namespace NSPpy

Namespace NsP 1
3
Class £

Clace 2

<

Ylmﬂespacz NsSP2

?

Class 3
e Class Y
I
J *Awnem‘.\/e}z we want to consume a type which ¢ defined
tnc poject fxom other pyojects, Frvst we Need to aod
vefarence of assembly co¥responding to Hhat p¥oject ang
H}m only wWe can consume He types of Hat assemb]
) Nnew -P'mjed-. E
~ wWhle consuming type 1iy Hhe assembl
| ¥ fox wihreh e
s added we netd +o prefintype NaMes Loitsy Ml’%ﬂm&

il

Access SPECIFIERS —

These are also Madifiert wsed 1o define scope of type ac
well as theiy as theiy members die, who con access
them 4 eds woho connot . CH Quppoxs 5§ access specifiers

L Thoge avee :—




@) Privale -
Internal

@ Protected

@) Protected Intenal

(5) Public

NoTe -

Membets thad asxe defined in atype with ciny scope ox s peci rer
cree adways accessible within the type, Restrictions comes (nfs
pictuwree anly whan we tvy To access them oufside o the fype.
Privale —

Membere declcuced as P"ﬂ'vcd‘e under c ¢ lass ax styuctvye cannot be
nccessed oufside of +he type n ohich Thuy cuwe defined L moveoves
thefy default Scope I's pyivate enly. Types can't be declare as
private . So private can be usedl only on membeas.

Ndte —

me;cface can’t contaun any pyivalt membars and defaud t scope
Foy inteaface member is public.

yotected —

Aembers declaxed as protected under o clase canbe accessed

nly within +he class 0¥ 10 a child class, nov child classes
zan't consume tem. Types cen't be declared as pyotected
algo, sothic canalso be used anly on mem bens.

Intercnal —

Memberrs and types that auee declaveed as internal can be
ensumed enly within +he p¥ofect , both {¥om a child o

% non child. The default scope fux any type in C# 1§
nternal enly.
Protectid Tnlzinal -

Mimber declared ot pruticted wltanal will have cdual seope
18, Within the profect they behadve as internal ]wovidfmﬂ
accem to ary whire Un the PJLOJ"QCJr,Dmsidﬁ the project
Fhay Will changets preoted and <Hil preovides acuest to
taly chilel classes . Types cannot be dledlaced as protected -
(Qn;r{tnncd alg0.Sothig can also used only on pumbeyy
“ublic - '

A type 0% member of o type T Fﬁdeclmc! o8 puiblic te globaf
W scope Which can be accesced fvom anywheie.




Protected Public

2]
" lcage Pwivate rmbﬁofec’red interna /
. e > ? w2 | e L
Class2] x kil I hal V } w
- classs]  x L ] X __% — It::,
classy| X X / bl el j i e
classs| X | x| | x f — |

Casel: Consuomhg oy accessing members of a class fom samg ¢Jage

Cosens Consuming o accessing mambets of a ¢]ass fromchild of"
Same p¥ofect.

Case3; Consurming o acceing mem bep s of a class from
nen child ¢lass of same project.

Casely Consumfnj O ACCessing memben oF a ¢)acg fvom
child class of anothes pyeject.
- Cases: C&nsumfnj ¥ Accessing maembers o

f a class from
nen chilgd ¢lacs of anotux PYajech

R Howo to westhrict o elges not be acceserble T any othe,
class o cansumg 2

As- This can be done by declarung all Hie clase
Constvuckry as privals.

M- Thic can be dgny by decloveing classes gs Sealed

8 How 15 westyict q class Not +o be Accessible

foy any
otk class to consume, by C"b"eq-ﬁ{rf)\g 1S obfect ?

An- Thic can be do ng, by dec,[q;zf};j all Hg e lase
construcetoys ac PYotected)
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* OFe‘(}. \fl.sual Stuclio —» goto fflle menu - Select New Pvej‘e,c;i-
- Select lanquage as CSharp—> Choose Console App|ication
Psoject Templd:ﬂl name The PTGJ?—C’F as Access Pemo L
A& ¥enaomw The soludion ac My Selutton .

- By default the pyoject comes with a class pYogyam, wiite
fo\\ommﬂ code M it bj makihg The class as public .

S /] Case s

Pu'bl?cclass Pragram

ipvi‘\fcdf void testl()

;{fonso le.. Writeline (" Private Methed )
Enfennctl void Test 2()

goqsole JyitelLine (M Inferenal Method” ),
gm‘red-ed void Test )

;0 Nsole. Wwite Line (" Pratect Methed");
{Pxo‘i'ecfl'f’_d internal veid Test 4 ()

Console, Wyiteline (" Protected inErnad metud ”);,
%
Public void Test 5 ()
3 |

Console. WrleLing ("Public Method )
[

stadic void Matn (&4¥ing [T axqs )

¢ : -

ng'b’an. 13 = Nen PYOE}YOJH C)}

Pelest 1.() 5 poTest2 (D) peTest 2(0 5 PrTstH4 () s
PoTests()5

Congole. Readline( ) 2 >



H (a ‘ Q | ) P‘ \ t ) l ”0‘#\? “r)a T

/{ Case 2 i~
Class Two © Progvam

2
Two obj = new Twe (),

GbJ‘.Tes+ 2C);
ob - Test 30D 5
ObJ Test WO 5
obJ'uTes+ 50);
Conscle. Readline();

3
§

Add c new class Thyee.cs In the quj‘ed' 4 Wwite folle Ning
) Case 3

Class Thyee
3

stadic void Mosn Q)

3
Program p =new Progqvam ();

P.Test2() 5 PeTest Y(); PuTest5C) 5
Console, Readlinel))

%

g

Add a new pyoject under the solukion 6 type Console
Rpplicakion, name itas Access Damo 2, quqmdefwx,t
file program .c§ as Fouk -Cs .So that Class Namg also
changes as fouwr, NO add the ¥eference of Access Demo ¢
assembly ﬁmm iz plysical Vocation +o Access Demo
onj&cf A then wnte P follovmhg Code -

/] Casel

class Fouy : Precess Demo L .pyogyam

3
state void Maun ()

.



Foux, obj: new Foux() | 121 )
C)bj‘ Test 3C), Obf- T&Sf\‘lt)/‘, Obj.TesfSC); )
Cansele.Readline () ; ;
} )

;

Add a new class under frecessPemo 2 pYoject, naming 14
as Frive.cs and wyilt Hie following -

/ Case 5
Using (Rrccess Demo 1 ;
Class Frve )

s )
Static vord Meeh( ) |

:

Pregyoum p = new Program () }
peTest ()5 )
Console. Readlme ()} )
%

g

LANGuAGE INTEROPERABILITY — :

As discussed eaxlier,The code wiritfer inone .net lanquage can
be consumed from any other -net language . To test thic add o |
new pvefect uncer my solufion choosing the lanquage as v ;
templale as class libyavy & name the pyoject as v Profectt,
Nate - )
A class libyawy is collection of types that can be consumaed butnet
execulzd . After compilahion the extension of the assembly

will be .olll here. | |

- VB is npt a case sensitive language .
- VB does net have any curly braces ;the €nd Of a block s
wepresentedt with @ madching End stmt-.

- V& deegnot hawve an i - )
¥y gemicolon terminatesy —
Stadiment must be in a now Ling . ! " )




: : 125
—Tn VB lanquage Mmethods cuee divided mto 2 types —

. Eunchions ( Value Retuxning mathod )
. Sub Funchans ( Non value yehwahing method )
- By defaudt the prefject comes with a class‘ Class L within the
file Qlasst-vb, write the fellowing cade in TE i

public clase Class L
Puplic Function SoyHello ( name g Sf'ﬂ'nj)&s S'h’fnj
retuyn " Hello " & £ Name
End Function

Public Sub AddNums (x ks Integer, y As Tntege )
Consale. Writeline (xtY)
End Sub |

Public SubMath (a ¢ Inteqer, b As Tnlages ,

By Ref ¢ Rs Integes ByRaf d fe I"lt@uj
C= atb
d=axb
End Sub
End Class

—Now 15 compile the project , open Solubion Cxployey ; “z'fgh/l—
Click on the VB Profect L £ Select Build which compilea
and gmaﬂs an assembly VR ij‘ec’r‘ejll

~ Now add a new class unden Aecess Demod project au
Tect VR.Cs £ add the weference of amembly V@ Pyo ect |
LAl frem its physical location , then wyite the 'FOHOMTQEI
Code under & Test VR class -

using VBPyoject L
class Test VR

T )
statie void man()
2

Class 1 obj= now Class £.0)
obj. AddNums (100, 50) 5,



) Vb
].rlt 7{-:03 %:o V)

ob{. Math (100,25, 7ef %, vef ¥);
Concole. Wyiteline (x+ ™ i
Shring sty = obj. Sasyhelo (VT )
Console. WviteLine (st¥) )
Console, Readline (3
?

3

- Now to tect consuming CShovep code in VB.net, add anethes
project under MySeludton of tanquage VB.net,type as Console
Application and name it as VB Preject2.
- By defaudt the ijec_{' comas With e file Module 1.vb, Open
Solukian exployer,deletethat {ile undes Hie pyoject and
2 new class naming it as TestdS., vb.

“Now add e weference of AccessDemad assembly o the current
project choosing it from s physiced locadion and wyits
the follemmg cod e under Test CS.class -

Impoyts Access Demo |
Public Class Test €< 2 ITnherits Progyvam
Shared Swb Maun ()
Dim obj As New TestCs ()
obf. Test30)
obj. Test 4C)
obj. Test 5 ()
Console, ReadLine ()
- EndSu)

End Clasgs



La% -

Clags Membars -
hﬁg we axe auare that a class 1s a collechon of member
and members of e class be any of The following -

— Frelds ( Veudiables)

- Methods

— Constructoys

— Destructors

— Propexties

— Indexexs

— Events

— Deleqates (Types)

- Er?am&?za:m:?fl ( Types)

Destyuctoys —
TJuet like o constyuctor ,a destructoy is also a special e Hhoel
that (s present under a class, which get callec) with the
object of class Is destroyed. T+ work opposite Fo canstructey
because constyuctey is called when object is creadnd.
T The name of conshructoy and destructoy exactly the same i.e,
name of class th Which they defined . To differxentats
between both, we use build epercalsy.

Class Test

1
Test ()

t
/] Construclay (Called whan object is cvealsd )

3

~ Test+ ()

d

/| Destructey ( Called when objéd i3 cdestroyed)

3



Not-e._. ALY
A destructoy method cannet have ony P&mwﬂefeh and alkso
we cannot apply cny modifiers on tham .

Destvoying the object of « class s done by Glabage collecte,
Where Glarebage Collectoy destvoys o deallocate Hae objeck 1
any of the following cases -

@ 1n the end of progvam *xecudion,each & every abject

hat 12 assoctatdid with the Program (s C/Lu'f‘omd'l“canj
destvayed.

& Sometimes Tmplicit occuving of Gaxbage Collectoy oy
place when the memevy G running low B tdunkefy

wnused objects Hhat ovt associodzd with the pyogyvam and
destvoy them .

D) We can alse call thegorbage collectoy explicitly inte e
progvam to destvoy unused objects That Cuze.'ctsgoc:iab:cl with
e progyam & to call gabage collectay expl flc}i’rlj N own
We are provided with e stodic metiod M Collect “under the
class G base closs 17 b oy ¢

GC.Collect()

Note-

Even if there s auchanw of calling the Govdoage Goljectay
explicitly infs the progvyam by using GjC.Collect . T i
net Ow\vfce_d to cal) (1, becowmse as we, hawve alyeadly
dizcussed 1n Conenns and Cvitictsm velaked to -Net.
w WenNe s ok The Glanbage Collectar comes (nto the
pictuye {ox execuding the momavy of unused object cuspend
the exe cudion of the progyam | <o it is adviced that nves
fo call The garbege collector explicitly in Hhe progyam.

Add a class Test Demp.cs drd wyite 'fOHONing code :—

Clage DestDemo

2
pubsiic Dest Demo ()

2
Cansole. Witeline ( "obrect 1% exeodid . ™)
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5
~ DestDemo ()

{ ‘) -
Console. Wyiteline ("abject is destvoyed )

§ ]
gtarc void Maeun ()

1
Dest Demo DL = new DestDemo
Dest Demo D2= New Dest Demo

Degt Deme D3= New Dect Demo
I dt=null; d3=nuil; GC Collect ()
Console. Readlime() 5

1

3
§

Execute the abave pyegram by ucing ‘Ctyl4 Fs’ and wWekeh the
outpul, Wwhere you will be noticing the constructoy qetting
called Tov 3 tmes as we Will cyeated 3 obfects £ then execudion
Steps af the Readline () S’rcxﬁ.wuy&,orlce we wse the entex k@_‘
the execubion of Readline and theiy end of pyagvam also . o
imMQdf‘aiEIJ ,we witl be noticing the deshructor getting <alled
TO¥ & ftimes, Which pYoves in the end of progyam’ execuh'on
ecch & every object associaded with e progyam toill be
destroyed.

Now unecomment the commented cocdle in Mar() methed 4 ajodn

- execudn the progyam by using ‘CHrl +F5 7, ohwe we will be natice

that obieck getting ¢veated for 3 tmes and 2 abjects bein

deshyoyed befwye Readline () » because we exp\i‘ci’ﬂy ('anfng
e g]anbwae collectay .

And the 3vd abject Will be destxayed aftex ReadLine 0,
because only two object e Marked as vnused,



Tnhexitance and Dectructor — 130

Ae we o cuae Yhok whenever a child class obj‘eqi— I <
created it will firet go and call +he povwnt class es
constructoy. Tn the same wWos WhaNkVeL an object of Hae
clacs i< destroyed, then also its parent clascec deshructor
get called buk constvuctor calling will be top to bottom
hierarchy, Whewas destyuctar calling will be bottom t5
Top hierarchy.

To test thit add a closc Test Demo2.cs & Wyite Hee
Class DestDemeg? -
?

{

Censole. Wyiteline ("Obyect 2 is exeatnd "33
} i

= Dest Demo 2( )
£

goqgole. Writeline C'obfed 2 s de.sheyed”);

ﬁ”owinﬁ‘.— )

_Destemo

public Dec+ Demo 2( )

Stalic void Maun ¢ )
2

DestDemo2 abf = ews DestDermg ® ]

Console. Readline ¢ )
¢

§

Need at Destwucioy —
--1In mmmmged Lg\nﬂ%kctﬂes like ¢+, destructor P|0U+S

an veny fmpoﬂ—c&n’cAEécwe Hhay arxe Hﬂpongfb]‘e-ﬁzy
destroging oy deallbeading the mumary , Whewe as tn
Managed 1,omauc:t.3e,g like Jawa 4 « Net,deallocation
pYocese js taken casce by Gfouzbagje Collectsy. So

destyuctos fs not usefwl fn W\Mﬂﬂe& longuoges.




15
- Tn somecases we nNeed destuctoy 10 managed languages
also provided if we dealing with any unmanaqed yesouee.
\ike files ,datalbases ete. 1n ole pYogyam.

PROPERTIES —

These ave membeses of a class which are used for pyoviding
access to the values of a class oukide of alclass.

- It aclass i associated with values intt and T we
Lant thase values to be accessible aukside of Hhe clase. we
can pYouide access +u those values i n +wo A fferund W ays 3~
@ By stoxving the valye undex the public verdable we cau,
View access the value oukside of class, buh't s a Read,

Wyite access. (e, any one can get value as well as any
One can set tHue valye alse.

E_A“'
public class Test
1
public 1nt = (00;
1

Test oby= new Test ()
Mt valve = ob]- % 5 [/ Gething the old vodue
oby. % =200, /) Setting the new value

@ By stove thu vedue undek a PW"/GSEZ vovdadle also we cow
pvovide QCCess t thud vedue ouwtside of that class by oreppmj
a pvope}uﬁ} on that verdable . The advan?ﬁe  Thiz mechantsn
is e calL give access to the valve G 3 diffesent ways :-

() Only get access ( Read Only properdy )
(5) Only Setaccess (write Only property )
) Both get and set access ( Read /Wity Pra penty)
Syntaw 15 define a propesty — "
[<modifitr>] <type > < Naume >

g[ get f<stmtsR 7 // Get Accessoy

[get §<8tmts>2 T (f set Accessay
2




. The cade ye define under the get block e G[d Rccessdy ;ofm

preperty gets executid when we try Ts captuyetie valur
fhvough the property Q52)

Ex= Shring Sty = Console Title

~-The code wre write undex +he set block ov Set Rccessay O]C Hu
propexty gets executdzd when we try To assign a yalve o the
Pmpefzﬁf‘,

Ex- Console. TrHe =" My Console window” ;

IF a properly (s defined with both Set and Get blacks, It is a
Read /Wyite Properdy , Wohwuas if the pyoperty is defined wih
only with a Getblock .2t 5 a Read Only pvcpe/‘ct,and T a
propexty s defined only with a Sefblock it I's a witeonly
P patey.

Add class customer.cs £ wyite the following code —

public ¢lase Customgen
t
int Custid ;

§t¥ing —Chame, _ stadt ;
bool| - Statyce :
double - Bal ance ;
Citles_ ¢ity;

%PUUJ”C Customar ( Mt Cust.id)

this._Custid = custid +
His ., ‘anme_: A VT“ g
thic. _ Stalits = false;
this. - Balanw = 5000;
this, _ City = 0;

his . - stati =Y Koenatake ” ;
Countyy = " india” 4

g

/] Read Only prapusty
pubic int custid

T



get § sefuvn_ Custid 3§ e

¢
/| Read [ Write Pyoperty
public stxing Cname

get § ratvyn_-Cname ;
Set § —Cname=value) 3

/) Read/w»ilt Properd witout any condition s
public bool staltt
I
get § ratvwn.stalis ; 3
set § . statty = value; 3
3
/] Read[tdv/te Pvoperly with conditions
public double Ralance

§3e+

t
it (Status ==teue )
retoyn - Qadanc »
reetoxn O

¢

set

if (value »=500)

Badance = Value "
E
¢

public Cites Cf‘r\f ([ Equ_me?zfl@Id Pw’op%f'y_
3 \

gef § Hefurn_city; 3

set i _eity = valve; 1

5

|| Setting the scope of each propodty
access oY Tno\ePenc\xn{'Ly (2,0)



\ZBY
public shing Stadz

qef S retuwn - Stade ; 3
P'xo!'ed'ed Set S _ctals = Value ; 1

¢
/) Audematic PY{TJPQJI_‘T{ 3.0
public stying countyy

)
1
get

privadd sef ;
2 )
g

~ Valye is o implicit local vardakle ovailalole under o
propenty that provides access te the value that is ascigne o :
to @ property while consuming the pyoperty  The dalg :
Type of the vadue vaudable will be same as the dqﬁﬁ,‘fype |
of the propesly (v which We axe Cansvming it . )
Enomeralzd Propery —

These auee properties +hat ase defined with a list of )
Constant to choose as avalue to the property. te. we

wont to assign a value & Hhe onpen.h‘f D will

provide with o hst of esbey Valves +o choote from. |
Er-

The 'backgvound and fwegvound colo~y 'P“rope_)zﬁes Of the J
Console class, that pyovide a Jist of <olow -to choose
oM Within an enum Console coley .
Equm - | N
I+ is also a waee defined data 1y °
pe like aclass ov
Shyuctuye bud usred ‘FUY dE‘f“fﬁfns e Co ng-l—o\yﬂ-g.

[<madifiee> ] enum < Name> 3 <Llist of Constants >



ndd a code file tnthe pyoject v]a{mr;ag r;:lgdz_g:,?;};s
axid define the Following enum it it bef "
‘e Customer ¢lass -

Using System;

jamespace OOPS p¥ojeck

public eqjum Cities
5,

RBangloxe, Chenna, Delhi,
Hyderabad, kolkeda ,Mumbai
k3

5

To define apvoperty as enumeradzed , we Need ts follow
the below process - |
Step 1L -

Define o enum with list of constants in it.
-1 Ex- Public enum Days ¢ Mondeyy, Tuesday ,Wednesday,
| Thuysdoy, Friday R 5

Step2 :-
peclare a varjahle of new enum d atetgpe douys.
Ex- Doys__Dary=0
ev,
Days - Doy = Day . Monday ;

NoTe <- '

Tndex assessmant s possible only fuy Ho frvst value

fox the enum. |

S,i*e,f?:,‘"
Now define a prwoperty {ur pyoviding access to the
enum vodable. |

public Deys Day

i9;efr § yegduan Dy 5 3

.S@;y%ﬁl)cu.f:vm; ¢




New FealGyes Reladed to chpenﬁeg——- \BL

_ Tn 2.0, we have given with o eption. of sefiing The sCope |
of each property accessive independently.

:
Ex- State Pyopenty n ouwx custorer class.

- In C# 3.0, We ww py¥ovided with o fectivee ¥ futematic 3
Properti " wahich allows to define a prwpudy withouwt any |
vautiable fo¥ stoving the value . Inthis a vovdable and |
Stoves e valuw also. So wohile definthg the property o J
eudsmadic , the get & Set block showd not contain any body.
Ex- Countyy Pyoperdy in auke Custemar clags. )

Note — ) _ :

While defining a. properdy as audsmadie it s must Te defme
both get L Set black undex the chFe&"lq .

- To consumie the above pxoperties we ave define undex !

Custemen class, Rdd a new class Test Customer.cs £
WAt the following -

Class TestCustomas

R ._

stadic vord Mouwin() ‘

§, }

Custoritk ¢ = new Customek (101 Y5

Console. WyileLine ("Cuctid:” + ¢, cuctid ), ,
// Assigning can't be pecfarenned broz pvoperty ix Y&ﬁ? )

i

/1 c.Custid =102 1] Invalid

Caqsole. Wi ling, ("OIQ_‘N&M,E.'” +c.C
C. Cname ="yt

COQ.S.OJQ @ NY;ELFTIEC " Need Neume ¢ ”'1" C. CUMQ ))-
Console. WriteLine (" Corvent Status 'y ¢, statis) s

’)Cunﬁ.)/*



Console. Writeline (" Cuvvent Balanw + "+ ¢.Balance )3 15
¢.Balance =100 //Transaction fails as bal< 500

Congole. Warteline (V' Balance = ytransaction failed: ¥ Balancrzl;
C. Balanw = 600 7/ Tyansaction Succeed
Console. Writeline ("Ralance = ¥ transaction Succeed: "+ (. Baance)
Consele.Waiteline (" Cusweent City ¢ " +¢. City ) )
C.City = Cites . Hyderahad ;
Censole. Writeline (" Medified city:” + c.City ) s
Consale. WritelLine ("Cuvvent City e "4 oo - Stedz ) t
l/ Assigned falls as The cwvwnt class s not achild ¢lacc

of custames

/) ¢.Stede =V AP 5 ) Invald

Coqso(e, Wyrlzline ("Cocmhry « g g Cotwﬁj) .
Console. Readline O ’
3

K

OsyecT INITIAL IZERS —

~Thig is a new fealvre that has been cdded h c# 3.0 Tthat,
allows To initialize The attvibules (pyo Peﬁﬁ‘e,s) of aclass while

cyeafing the object with the help of o paameterless
canstructoy.

~ Till now we have been learning that only a Pm&me*mfzed
constyuctes can Tnittalized t athribulas of aclass with user
defined values & parcamelzrless constructor wi'll tnifialized
with The clefault vadue ; buk #He drfyoduction of object-
hiftalfzers p ereameles fess Constructay also ¢ aun Mifiaddze The
attvibides of o class with wser defmed values.

- Totest +his goto ou¥ customer class, we defined above 4

add a new constyuctrr in $he clacs Cparameterless ) as
following :—




public customes () B

;
3

- Now with the help of the Pmmjefdess constructoy and object
intHadizes wWe can initialize we can iniHalize the athribulzs

of The class th any mismatch combination you want .
To Yest thic acld a neco class in the pyofect & aming It ag
object Initiadizes . €8 £ WIriteThe -fo”o&dfﬁg cocfe ! —

clage Ob fect I'nitializer

e
Stahc void Matn ()

3

Cuﬁm GI = nNew CU-QTGT"I’M

2
Chame="va” Radanc = Loao o
City = Crtres, Rydyabad,$taliu = true

t,
Customer C2 = new Cuslomens
t
Chame =" Smith ", Balanw = oo o,
g‘i"CLEI‘u :’h’u-ﬁ
g _
custemun €2 = New Cuatepes
P
anmLz "Yo Yo ! Bajance=11000
$)
‘ |
Bedane =15000, City = Citres, Kolkata
£)

-

S
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TNDEXERS —

| These ave similove ts pvoperties using which we can pyavide access
the value of a class aufside of the class. )
- In the cace of indexeres, We provide access fo the valve of the
class with the help of class object by sPe_cr“fy:’hg He index
position of that valve whexeas 1h the cace of « pYo pmﬁ] , e
~ pravide acces¢ 16 the W{afue of the class with the he_[P af Hie
" properdy name which s defined explicitly .
| - Wedefine fndex.exs vwsz‘mflafc like properties ontg but P'mf:@zty
- will be hawing a spe.u‘fr‘c Name whikeas indexexs will no+@&é?
have any name. I'n +he place of name we use "this" wWoyd ,
To tegtthat we o defining the indexes di“vecj—w on +he
clase itself. 2o thak object of thak class stauds providing
the access te the values that aya provided Tnside oF the ¢lacs.
Syntax.:-

[<modifierey] <type>this [Tnt ndex o¥ String neumg ]
X
= [qet §<stmis> 3] /] Get Accessoy
, [set §<stmtsy3 7 // Set A ccessay
o3
© Nofe:-

- With the help of indexers we can provide access 1ot valuy of
- The clags erther by using the index pesition oy by using oy

aftvibule name also .
Add a class employer. cs 4 Wit the following code:—
Public clage emp\ox,e_e

i

INt_empno;

String -ename ,—job
Cuble - &alouuy

Public Empleyer (ind empno)
X

+h . Empno = emp‘%:i



this. —Ename="vI1" ;

thic. _Job:= "manages

™R, _Sedary="5000 7 ;

public objed’ thig [Int fndex ]

%3 et

t
T (lndex==0)
Yetuyn -empno |,
else ii: (index == 1)
YRt L enamyg
else 1f ('ndex==2)
Yetuyn. Job
elseif ( ndex=z3)
'B'Q""U'YH_SO\,\QM}
¥ etoyn null

Set

3

if (Tndex==1)
-Ejame = value.ToString O
else if (Intex==2)
—Job=value. ToString (3
else {f (index.==13 )
- Sodlaryy = Convent.To Double(value);

£
¢

e

public obj‘ed' Hhis [Sheing Namg]

2
Set

2

if( name == "empne™ )
yetuyn_empno 3

ekeif (name= =
veluyn_ename ;

@lSfochjY[e: _n

Yetuyn Jcb;

o

.4
]

)

“ename’)

—

Job™)

else if ( narmes = “Sadary )

¥etuyn - Sadouy |
Yetuyn null ;

3

Seoft

?

)

iT (name =="ename”

- Ename=valye.Jo String Q) .
elseif (Namme=="Job' )

-

~Job= Vadue .To String(); )
else if (name = =“Salary") - )
- Sadory . Lonvent.ToDawbole )

g
¢

g

(Valuejj' B
)
)

)



Add a class Test Employer .CS £ Write the following codle

class Test Employee !

2
Static void Maun ()

d

Employee Emp = New Employer (i00)):
Consale . Wyteline CED"}PE@])) !
Console . Wviteline (eEmpr1):
Concale . Writeline ( Emp(27);
Censele. Wvifeline (Emp €37) s
EmpL1d="yg s
Emp T Job” ] = gy, Man
Emp [33=6500
Console . Writeline ()
Console. lWviteline ( Emp ™ Empno " ] 95
Console. Wyile Line ( EmpL"Ename " 7 )
Lansole. Wrileline (Emp ["Job "J) :
Console. WileLine ( Emp [”s‘a}w“]))
Consoleﬁﬁeadtl‘ne())

§
$

EXTENSION METHODS — | |
Tt s @ New feadivet thak hag been acleled Uy e 310
which allows w & add newd MmudAreds nde o class
without ediling the sounce tode of the class e, If a
clasge COQMSE a get Of mumbers Tt U £ n e fm&
i’f we wwdid & odd nu madinds wis e Class,
10 can add these methods withouk ‘mehg oy
changet 5 Hhe sowwe ode of Hha clam

"W
- R

)




w 4L :
. E?Lffnsion mﬂho& can be wsed ag mapp'roa,ch O]' t

extending the functionaliies of a class wn He fulivee |
even if b tw sowtw code of the class is no F ’
cvallable oy we dan't have any pexmision tn maen q )
Changes to the class.

= defoxe Extension Methods, inhexitance s an approach th «t
's Used fuxr the extending +he funcHon clitiex of & clasg
e, If we wank & add any new Membesr ks
edting clacs with moJu?)a mMadification +o Hag, clasg, |
e will define achild clase to Hhok exttting clasg & |
then We add Hu new memberns th Hie ¢ idyl clags . !

- In case of extension methed adso,ude wrl] exdznd Wﬁmc:hbhaﬂ'& |
of a class by defining +u methods, we want +o add iz
the class 1 a mewo class and +hen bihd Hem 1o

QXL e st
clom - Wﬁnq :
Pnheritan e Extencion Methods _}
Clace L | | Class 1 4
o 3
[ A *__J I3 7

4 | i
- N e
Class 2. 3 | |

Child Class . & lacs 2
Stetic Clase

)

-

)

- Both The above two approaches can be wed for exdinding
the funchionalities of an exsting class whonred Wy +e
ey itene , we call the method cefined i Hig o1d
and nuw Classes by using object of nuo Clasgs t1e, clase,
Whocose W cose ef e__lﬁrlsim Metheds, we cancadl the ‘
old and na) method by Using object of old class te, |
Class 1, | )



3 1Yz
Defining Extension Methods —

If we want 16 define extension methods under ceclags, we
need to follow below vules & vegulations -
@ extension methods must be defined only undex static class.
@ s an extensian method s defined unden a. static class,
compulsory Hhe method shouwd defined as stahc only whercoy
once the method 15 bound with anothwer class. The maethe o
' changes (nt non sfedc.
(@ The fiyst porameter of an extension Mmetrod i s novon) as
b!-ﬂd!-ﬁ_q PGJT_CU’)’ZtEQ (,Ohfcb sbou{d be naume Gf clase w@‘%

ch Qe e aa® Qbags 15 cohich He Method has‘fﬁ be bO‘UJ?d
and the binding parameter showld be prefixed woftt
@Wde.
| @ An. extension methocd can have on ﬂt;f one bindin Dz ameles.
' and that shoutd be defined 10 the twst Place%f; the
paszamelin List.
-, (B 1f vequived , an extension method car be defined with
nevmal porametet also sfafcﬁ'ng fyom Hie second qucz
or the Pa)za_mei’e)z et

Note _
If an extension method (s define with. n. pazameter,
while calling Method there will be N-1 porameter only
excluding +he binding pascameter .
Add a Clags OldClass.cs & Wyile the Tollowing §—

public class OldClass

t

public int x.=100;

public void Test1 ()

¢

Console , Wi teline (" Method One <" ¢ thia . x) ;
T

public veid Test2.0)

d

GHOFLE




Console. Writeline ("' Methad Two " + thix. %) ;
§
§

Add a class NewClass.cs & Write the following -
public static class Newo Cless

¢

public stokic vaid Test3 ( thi oldClass o)

e

Censole WwileLime (" Method Thres ”)}

g

public static verd Testy (+his 0id Class O, int x )

{
Censoles Writeline ("' Methad Fowr:'w) ;

K

public stakc void Test 5 ( +hig old Class o)
<

Console, Wyiteline ("Method Five ;" + O-);
5

5

Add o Class Teat Old.c¢ £ Wyite Wfa”owmj —

Clags Testold
3

Stakic veid Maun ¢)
3

Ald Class obj = netd old €laesT )]
obj.Test 1 (V) Obj. Test 20D

/] Calling extension methoeds

obj. Test3 (V) ob[. Test4 (7 0b] Test5();
Console. Readl ihe Q7 |

1
3

Uy



[hy
Poxtial Classes —

Thege avye n&w‘j 6;@’ lh'hfﬁdu.ce.d U:} C# 2"0 (,Ohl-Ch CI_”OU\)S -t_TS
define a class on. multiple files (e, we can splitaclass

physically & define tton morethan ane file.

POJT-'I’.S ce \ _ P?LJZ'i‘L -CS
pactial class Parte §
CIQSS PG}C"S E W‘H‘lﬁd 1 C)
) Method Method 2 ()
| Method 2 [ 3
{(:442{;22%1 porctial class Paxts ¢
Method 3 C)
| § | methed 9¢)
i
j Pont2 .CS

- Inthe above case,the class defined o Left hand Side s
" vedefined W Right hand Side by spilliting thto fwo files.
- To define a cletss as povetiad h all The frles, the class
nName must bescuvie and also we Heed to use povctial
m::acl l‘ﬁ'@.)z te SP@.ﬂfo the o [ass is Parfial .
~ If we want to inhexit a }bmﬁ&.) class from any other class,
| weneed ts spaclfy that ivfaymation vi ohly ene file buk not
vequived an all the files.

v — Pouctial clases allowe multcple programmer to woy i ur the
- savy # class ot same Ttmg .
- = Parctiad classes auee suggested fo wse ferspilithing huge

Vvelume of codes onbseparads {ile,so organis N9 becom
Casieh. -

- imt“d clacces ir's. Onb.l QWL appyocch O‘[QPMSIQOL'H’ Aivision
of code but logically the code 1 clf He files 15 tvecdsd
as single class only.

Nole -

et

—

We tse portial classes th  Winda Okmsh”c&h“mdwaym
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Exception and Exception Handling

- While developing arn opplicaon %Eene v Chances ot
ComIng aL¥oss 2 differnt type of LUWAA:
% CemPflinme QD A
2. RunTime awwra

_ Ay evms Hhat occwd (h o pregram af the tine oT
compitation of a pvagyam 1 known at Compiletime

Q0. These eruwox mecuwrs due t5 syntont m s tales )
wnden the pYogyam. " )

- An v Hhatd occws W Hhe middle of progyam's )
execuwdion (s knewy as Runttmy V. These e )
occuns due te varieus veasens :—

L. Wvong. Lﬁﬁp\emen’raﬁm of logic.
2 8 Mige \'n_C] af Yeq uf}fad weso e .,
2. Wveng ﬁnpud‘ s,uppl?eczl fo a pYogyam . )

- Coraplle ttme enors Qe ot dangerous 1 leead ~yurL B
ttme, vt md&ngmu ybeoz wohenaver ey ocowr
W the Pwagwxmj'm P"mg‘a*cun '\'ef)ml'r)oitis abq&xma“\a, )
on Hhe eame \ine T The @rias get ace U d w i Hjouf-
exac,uhhﬁ next lines of cede. }

- Whe 1s yesponsible for abnaymal terminadion of progvem |
W yUNTINE QYURA QCald 1) - ProqYam ¢ ‘
fie - Exceplion ave vesponsible fuy aonaymal terminodfoy
of o proogvam, Wharever O ruantinil QUzovs cceuys esy
tnden progyam. |
Exce_pﬁov\, ave ’Pwed&fmeci c\assag,mwu We aeg mv‘fdeel
with each & every differst type of yuntime ervoy
Hyad- can occwr W a pY¥oq v am.

Example- IndexOut Of Ronge Exception
- Foymat Exception
~ NullRefesance Exception.
_ Divide By Zeseo Exception.

)



; %
- Qvex Flow Exc,ephorz b
-~ Wenever G runtime eraose o 0 @ progvom, the objfect
of @ matching exception class yeladid 1o the edx 32,1'3
¢veaded uhich rerminadny the pregran abpo*a' Madly as
wellas ditplay ervaie MLEsag e velated ptth erownx that

" occwrad . ‘ ) q
© — Undex the bace clase libyayres, excepiren Clasces e }MP/WQW?(‘QJ

LS fe}!lowibg §

Exception
~Abnovrmal|
Texminathon
" ]

Proyides Pxovt";Pe.s | | Provide
o QUK i
&PG,CIflC M<y ,Spe_cfffc meq SP@.Cl‘ﬁC neg
Feymat Divide By Zern  Null ReJerence
Exception Exception Exception

— LShenever AL MUNfEMe UR}ok occlut ) e pPYeg mm,ﬁ"yﬁ Hae
excephon NMASLagex under CLR [dentifres the tgpe of oIS
ot occw th the pyogram, Crveates an object of He
exception class velated with thel evor and throws thed=
object ahich will immedialely team inedz e pYogyoum
o nevmally onthe hine wihww e got occure & displosys
tha vown Message yelalid with that exception class.

Excepton Handlexr—

- Tt i @ pyocess of handiing stopping ‘e abnaxmad Teaminodie
of & praagvam Whanever yuntime Lowhs-ake secuth g ) @
PYOg¥aUM..

— Once we handle cu\e,m?ﬁ@q under o program, e will be
qefting following advantages : —

£ e can stop the abnovmal) feaminatioy




2. We can perfoxm any coyvectve action that moy &

yesolve problem occuying dve 1® abneymal formivyatiog. |

A, Di‘sp\ml Usexr ﬁSTend\\f UuUoR Message , Lo thal 1
cliente can wesolve the meblem vafde_q{ }F it e )
undez his Canteol. )

- &g If we want to handle an exception e must enclose
the code under two Special blocks Te, Tvy & Cadch blockg) |
Which ghould Be used as following :- :

try )
] | | -]
~stm¥s which will cause a Yuntime evwy
~stmbe which cleesn't requeye execwh’on whaen Hi,
runtine eriot accUsis |
g
cateh ( <exce_[>h‘ovn > LVeuty) i )
=3
ismﬁ. vyhich requrves execulion only when thy )
Fuunteme Wb OCCURg

& | .
- -<mulkiple cafch blocks 1} vequived > -- )

- Once we enclose the code instde of the tvy-codch blcc,kg}
e execudion takes plaees as fotlomiha 2

° If all e stadements under. thetvy blook asw. execiits d
successfully from the act stadamunt of vy, +he contyo)
diveetly Jumps f5 fivet stoadmment which ¢ pYesent |
after Cafeh block wethad execufng #kony cateh block
le, Ther & No ek ) HhL pYOg Y, i

@ Df any stadorment unolendyvy vouses an ervw s from -‘
that line contye[ divectly jumps to the cateh bloce
without executing any sther stodenunts inside vy block
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checkung fox a maching cai'c‘.hh block 4o P)mcHe the exceptio
¢ IT a madching cateh block W available to handle Hre
exception ,abnarmal tenmination Stops Hhen, executs
%&Sf'qh_rrmf fmm catch bledr ,—ﬁfom Hap ke CLSCUU’J
EOQWLYM jumps to ff‘f—if stolemnt aften all He catch
lock .

= 3f & matching catch block 1s not avadloble, akbnoyme
- teaminotion ogcelurs a_jwlh.
fdd a clase Bxcephion Demo.cs & Write ﬁilaw{‘nj dode -

class Exce pﬁon Demo

3
Stathic volid Maun ()

3

nt 2, Y,2 5

Console. Write ("Enter x value : ) :

L= Int. Papse ( Console. Readline() )
Console, Wivite (" Erler y valve ")

Y= int. Parse ( Console.Readline (O)
z=x/y

Console . Writeline (2) 3

: ; N §
%CU‘WSOIQ- writeline ("£nd of progvam " )
£

- 14 the above pyogvam, If we give the tnput 16 He
prog¥om as & noen-numeric vadve ar the divisor volu
as zow, we Will be getting an exception £ once wie
get on @LCLP‘HO n, tmmed I”Olh’\f ab hey Moy +eflmj‘nc&,’m
takes place,

1]



Aclol

aclass frg(ﬁafch Demo.Cs {- Y?.COB’&E the P'Y‘evfom P‘yojyfxm )

by handlling the excoption o following : — sy

5

Class FryCatchDemo }
3 )
&tatic vord Meun ()
?

int X, 812 5

ty
d
J

Cer)so)e. Wvite ( "Cnta w vedug = J; )
W= INt. Parse ( Coosole-faeadene()))- )
Consale. (vite ("' Entex y velug “J; )
Y = int s Pourcse ( Console. Readta“qg()). )
=) 9(/3 } g
Console . Writeline(z);
¢
Cafeh ( DivideByZero Exception ex 1 )
7 | )
Coq&ole.WVi\q‘etfnc(”D?vimv should net+ be o - )
} g )
catch ( Format Exception ex2 )
2
Congole. [Writeline { ¥ Input Mkt be numasic emly 7 - 2
Co i 1 P
Cateh ( Exception ex3 ) )
¢ )
Console. Wrileline( ex3.messege ) ;  / predeTined Pmpmg‘]

,% Jives @ruwo e Messaqe ’

Console. WriteLine (" End of Progvam .");
: |




15|
|~ mewage i« o pyopendy of exception class which gets the errox
Message associalad with the exception that got occured.
-~ The property message s defined under Hae class Exeaption
as vivtual gwing a chance fox all vfs child classes ts
overkicle.

pWwalic clacs Excep'h\orz

3

~_Emf>lamer7fe.of the logrc fbya,by)wma.f +em:‘ryaj7‘o;2
public vivfual Shing Message

2 .

Jet { raturn "<some vuwpn meg. > 3 5

¢

s

- B the PY&P%‘(’\? l:% c’eda)tf.d oS VI“Y'?"LLCL! LU’)C}(e)t +he EXQe.Phby
class, aull the child clasces of exceptian class have a chance

- of O vertdd !-f?a the PYOPM’t?’_ oLs Peb, thaly %’*QCIL,LA‘IYQ_WLQ}’HL‘S , $O

 the child clasces es@ies Hhave overvziden fhe pYoperts

as following :-

;u.bl e class Divide By Zern Exception ¢ Exception

public ovennidle string Message

é 1

get § seetuyn Bempleol & dlivicle by zero 5 2
¢
50 s
public class FeymatExcaption : Exeeption
]

public overvdde stying maessage

3 , | "
get 1 setosn " fopud stying was net 1N corvect formod j 7
g

3



(52

~ In eur abeve pregvam, when exeep oy oyl Calight by Uaing
Last Catch block, +he parunt clasc vefeunts will codl the
Mmessage ?wope/rty ofcbf[of Classec (Tnixj , becaulse v e :
ovuriding a parnt yvefernw will alwoys call child
class memben om L?J . That 18 the weason why message )
P*mpelﬁ'g I dESPlaudLﬁa P:rec:lefrnec) QIO Iy, messdaq <
assec|ated oith 4 hy QKC.QPHSH Hhat 30+ accuyed . )
Neote -

If vequived we can also define owe own excephion clagces

same ac the previous classes fox mat excephion | Divide b& /
zerp exception ouce defined abeve. ‘

—

—r

Fr'r)a,H\t{ BIOCK —_— )

)
- This Cs anether block of cede which (¢ a ssoclodze] worth ﬁg anef

gets execudzd Whan an excephioyy fraukes o wll as oludrot: /
Mauxes alao .

- Al the stalliment: &) the tvy bloek worll be ewecudse] only whin

theee 18 no exceplion U the code whowas e stateren t unoles
Cadteh block will executid by ulwn there & an e

weption v
Hhe wode but fmally block executi 1 both 4wo caceg - )
tay
] ,1
Open the file. ‘ |
Wyite on the file "
5
Calch )
%. )]
[ :
Finally
X

Close trefile

£

)

L



Clase FinaXiybemo.cs

2 i
<Yadic vord Maun ()

L

nt 1,¥,2

try

X

Cansele. Wxite ("Enter x ™),

L= int. Paxse ( "Console. ReadLine 0);
Console Write ("Enteny "3

Y= int.Parse ("Consele. Readline());

Ifly==1)

yetuyn :

Z=X/y

}Corksole,o wryiteline(z) ;
Catch(exception ex )
{
}Coqsole. Writeline (ex.mescage)
Finadry
3 |
Coqsoleﬁ Wyilgline C‘! fl")fl”‘f BI‘OQK”))'
1

Console. Writeline (" $tm End of p¥ogram ")
2 | .
$

~ Execute the cbove PmemﬁNhoo fimes, by st 7tme
qing the Gypub ayhich dowsnot Cous & any ereole asLd 2nef
time give the Toput which cause Hhe Vo and twoteh e
pudpul Wk U both Hae o cases {inally blodk will be
oxeouled .



Note —

In both fwo cases not only finally blodk end of the pregram Stats -
mant algo will be execudzd. )
- Now ¥un the pyegyam by thivd Kme bj giving the valve divic oy "J
6s 1,80 thad the if condifran i +he pYogvoun g et satisfied
ond yetvrn stoalemmnt execulles . |
- B¢ we are aware that return U a fump stalement which
will jump out o f the method will now jwnp owd of muthod )
but only oftex execuding the Finally block because oL Heg )
Contvol entere il try we cannof Stop the execution of

fraecdly i.e. Statement executed at any cost |
Cmemdoda\, E:»(_e_r_u"f:(or}) )

= tTry }
— Calch

)
— finally

We can ugse this thyee block rn +hree differcent Combinediom -
@ Ty & Codch -

Tnthis cage, the abnaymal teemination S+0\us becauis e
exceptions ave hendled to cadeh block .

@ Tvy, Cateh & fr‘naﬁi-

Inthis case also abneymal teeminadion will not occuy j
becaltse exceptign ave chmdled thyoeugh Catch block
as Well ag setr OF staements under finalb.{ Wil be ‘
excehing at any Gantseen cost. ‘_
@ Try and finally —

Tn this case abnoymal tewmination will net stop
becanse therntd & no cadeh block fo Handle the
Cxeephi on but if dbnoymal ferminatton tokes place
I the pyogyam finally bloek get execudsd .

_-_—:_‘;
}
b

}
7

)




| Types of erceptions —
’ éxce ph‘ons ave of fwo fypes
@ System Exception
@ Applicodion Exception
- D exception get yaled tmplicitly by the exception Mmanager
(s @ System e&uf:ﬁon .
Ex - Divide By Zern , Format Exeepiton etc.

- - R excoption get nauted explicitly wnder a pyagram by the

pYogvam patic hic owv_ nequurement is knewn as application
exeption.

- - Rs o progyammex iF we Want 1t staldle an excepbion 1 gus
Phogyam Follow the below pracess -
- O Gealr the eblect of an exception class
- @ thyewd that ebject by ucing the throw statzment .
Syntax-
- thyow < object of exception class >
&=
FoxmalException ex = new FoymatExcephion () ;5
Thyvow ex ;

¥y
throw new Frymalk-Exception ();

—When we want s katke excoption explicitly » we vweadi Hag,
object of e exception class,so Uy thi cowe which ¢less
object Nas T be crealed can be decicled from oy of
two options —
@ wWe con ol e object of the p'xedeﬁned clouss
‘ Ppplication Exc,qpﬁon’ by passing the @erdX mess age
as o poxameles & Its constructos o that dhunes es
Ha eneeption. realses the given &exdy mens age
Fetfs MFI&Jj@«C’J»



ex- Applicadion excephion (stving eruwaremsy)

Hresw new Applicaiion Exception ("< eryoy meg>" ) |

@ We canalse cxedds theobject of ow own defined excaption
class. and tivow 1T When wequired  so thal the & v )
Message , We overvuda undek the Message propercty
Jets disploged Lihen the exceptton jtasled on Hyvown .

- I'f we want to define an exception class on ovy ourn
MDP++MJF°"DUSIBQ pYocess i—

D vefme a new class inheriting frem predefined clase
Excephion ,sothai new class also-become an excephon .

)

)

Ovevdde the pyoperdy message by praviding -the desived
SJr Mmessage

Te test thic add new clagg Divide By 0d d NoException . cs
and wWyite ]'a\lemlhg cade -

Public Clacs DivideBy OddNoException : Excephion
2

- ’ | ;
Public overviide string messaqe .

3

get 3 vyetuyn" atfemplad 15 divide by odd 3 |
&

Now add nawd class Thyow Dero.cs and write following cede-
Class Thyow Demo

i'}'-a:h”c void Man 0)

2

’lnf’?t}j,“l_)

Covsole. Wmfe(”EHJ@f‘x— )2

- Ly o PGJ‘LSQC_COQSGIea Readline())

Conssle  Write ( tenlo: 4" ;



!

Y= int.Pewue (lonsole. ReadlineO) )
iF(yv2>0)
¢

Hirow new Divide 3y OddNo Exception (7
S

s

Console., Writeline (273
Console. Writeline ("End of the pyogrom 13
3

g
Nulti-Thyeading -

- Asingle progyam porforming mulkiple actionsat a given.
- pointof fme simultaneously u lsnown as Mullithveadrng.

- Eordier we having a concept known as Multitasking,

_ whow i approach, thee will be move than ene pyogrewr
7 execuding at o point of fme.

-Multitacking is a fecivne suppovted by 05, Where all 08
~ doesn't suppart multitasking fwexcmple_: Windowse s a
mulittasking 0S8, Whereas Dog s o single tosking Os.

— Multithyeading is & feclire which showd be JU¥st cupparted

by the lanquage whowas otemnally it will toke the suppoxt
6T 08 o execuds .

~ Thyead is o unit of execution whww every pyogyam Ll
have e thyead to execudi that pyagyomn & thed Hhyead 1
Mab Hrvead . S0 every progyam 1s by clefaudt single Hhveod

- In o single threaded model, the pyogyam execudss by callin
the method ox pexforming the cwtions one aftes +he othes o
anly after completing the method which 1§ s foeehng the

execution, then only it goes {5 next Method fov execution,
So here i @ muethod 1e taking move e to exectds Hhouy

expected, e othes methods Hhat e T exeenvdz next
showld twalt.




Mauwn Mei'hoot |
L——“—*" Method 1 () |

l Method 2 ( D )
Method % ()
-~ To overcome dvawback With gingle threaded model, Mult-

threading was intvoduced, tohere Tn +Hhis Approach vae covy )
Lse a seporcate thyead for each method 1o execudtzs et

- -~ - ]
Tollowing *-

Maun Method )
iy Method 1 () }
T Method 2.0) N }

T3 ——— Method 3() |

- Pf et pyogwam ts multthreaded, execution &F Huw pYog¥am
takes place by aclopting 2 prinaiples - }
@) Time Shovdng - . =
Here 0s will allocads some time period for each thyead &5
execule £ transfer the thyead to other thwead fox execudion
When e guven Hime padod & completed, o thare will }
be equal preference ’&Sgwm faoy cach Method 5 Q)(gc_ut@bfcoz }

The OS keeps ontyanferviing control behpeern all
thvead 1 execudion f N hhg )

@ Maximum Utillizabien ot ResoLwees — 1
Thit comes wts pietuye only whunthe frgst pyinciple veoloady
e, if a method was Unable o execudz fx some weasan
i its gwvenHnue padod Withoud wasfing Hue Hme there,
’rhﬂ,conho[jumps T the oThar thyveads (i eeeudioy

4 2222525 Method ()

T BB - 55>mﬂwe\lf;)

T3 555’55—9-ML‘H\D(§5(J




I

!

—

Note — ‘ « ﬁ
The math alm av goal of mulft thyeading 1t paximum.

wiilizedion of CPU vesawrcees le, Utilizing resdWeces
+5 moxvimum extent withoud le.avfbg e vdle .

How 15 creatr a thread ?

- Ifwewant to cvealy acthread, we nped s creats the object
of Class Hhread that 1t present under System.Threading
namespace and while ¢xyeating the objeck, the Muthod we
want fo call from the thvead Showld be passed as o
parametin to the constructor.

System . Threading . Thread ( < method noame )

Thyeaod t1= new Thvead (Methed 1) ;
Thvead £2 = new Thread ( Method2 ) ;
Thread €3 = New Thvead ( W'H’“’Cffﬁ‘)}

Membaos of Thread Class :-

1. Stouet () :-
This Method sheuwld be called on Hhe thyead obfec;? 10 stant
the execution of thyead.

Note -
ﬂ.ﬂ_m S"‘&)‘C}fﬂﬂ OL,*l"‘hY€CkO] CompleTe:: ﬁ-s (/OGTK ,ﬁ— Wt | '

cudsmatically exits Fvom the program.

2. Abovt() :—

1f thic method Is called on the thyeod object will abnaymall
teeminadz tha execuhar of Hhread . :

5. Suspend -
IF +his outhod (s called on #we fhvead obfeck, 't wil)

+e,m[>e:«swu‘{7 supend ay pause The excecudtore .gf’
Huwod wut Hw method yesume o called .




4. Resuvme )i~

Thic methed showld e called on asuspended tvead
©bject to yesume it.

5. Sleep Unt milliseconds) —

It i's acstadic method wahich will gusPQnd Hu execuhon of

cwount exacuding thyead unti! Huwe given fme period
elapses.

6. Join()—

L£ this method 1% called on a+hyeod object, Mah thre o
hos to ok tatthe wfexiting fxom the PYogyam Wk |
the thyead which called Jorn 1% exlHng fram the pyagyam.
. Priovity -

I+ 05 e pyo p@a‘y uted fox sething the priarities between
the thyeads JF&hathnj the CPU wesovxcas
Add & class single Thread.cs and wi g following cocle 1 -

vsing system. Thyeading ;

class SingleThyead

ipubh“c void
$

fov (Bdi=1; T<=100; (H)

%oqso\e., WatteLine ("Method 1.1 " +1 ) ]
¢
$

?ub\fc, void Method 2()
¢ .\ ) |
fmftfnt {=1;1<=100) LH_)

v

¥ "_'-’;.;;5.—5'::-:?.":?‘«, M&H.} Uol .i (.)




Console . riteline( TMethod 20+ ()

7 it (t==50)
V4 ThYeaOl.Slee.p( 10000);
t
§
public vord Methed 3 ¢)
1
Jor(nk £=1; {<=100;11t)
{ Y 7
Console. W¥iteline ( ‘Method 3¢ "+ ) :
g
¢
Stedtc void Maun ()
¢

Stngle Thyead st- new $ing le Thyead ( by
= &t.method £()) st.method 2(); st. method 3¢( ))

¢
3

© Run the above progvam £ watch e owdpud-of the pYagvaumn,

L Where 1n above Case we e C_a.nlng 3 metheds 1h ol cface

1h o single threaded approach te, madn thyead only call

the 3 ethods, so execudion fakes place by executin L
one mathod aften the othur. Thee The dyawbacie 'n Hai

- appraach (s, {(f a methed 1’8 faking move time 15 execudy
thin expected than next muwthed has to walt for +he
execuwde . To test this uncomment the commented
code 4 weexecute the pregyant agoudh .I'n $his Context
method 2 will stops Tt e&ec_uﬁoaaf%@z }m"nh‘ng 50 for
10 cec . All Hu 10 secs. ddong with. Mefhod 2, npthod 3
a0 wait bieoz if has f6 executt affer method 2



- The same pyeqyam rewvitten 1n mutithreaded appyoach
execution Will be different.

Totest Hhic MultiThveaded.ce & W ite the fo lHowing Cocle »—

Uusing Sgsl'en’l."lh'xeadfnﬂ 3
clags Mulh Thyead

3

Thyead Tt, T2, 13 |

public MultiThyead ()

2

t1 = New Thread (Mefhod 1);

E2 = new Thyead (Method 2);

t2 = hew Thread (Method 3);

EL STt O3 £2.8 et (05 £ 3. Stk ()

§
pulblic veid Method 1 ()
?
fox (Int 1=1 5 T<=100;L1T)
1
Cansole. Wyiteline ("Method £ 7 1) -
g -
Congsale. Wyittebine( " Thyead L 18 exiting. ”))"
¢
public void Method 2 (2
S- "
foy(int {=1} i<=100; 17F)
2

Console. WyieLine ('Method 22" +y
& /) if ({==50)
Sehsete., /) Thvead .Sleep (10000 ;

f

Console. WrifeLine("Thvead 2 & exiting.");



X
publfc void Method 3()

e i .
foxy (Int {=1; 1K=100;17T)
{ :
Console. Kxiteline ("Method 3: 4.3
g
Console. WrileLine ( “Thread 3 1% exting “)}
g
stadie void Main ()
{ .

Muittthvead mt = new Mulhifhyead () ]
Mt.tL.JomO) ) mic.igl.fofr}( Yy Mt.t3, JToin( ¥
Consele . Writeline (" Thvead Mauwn 18 EXH‘!‘Y)3 ");

g
_ S

- I'nthe abeove case, we aste ey tfing oWk pre Viowy PYOgvam
by using Muffﬂ‘breqqh'nj ,So in this case,all the 3 methods
will be execuding at saume Hme by shaxing CPU ¥esguvces
(time Shasting) , So everey methad (¢ given the same leve| of

()Ye,fenerzc.a 16 execuds.

- In this case i @ methed could not execute fov some yeason
fovy point of ftme, at thad Hime ofrar methods sh// exec s
without any problem.To test thi uncomment T'?e_commenfed
tode in Method & yeexeculy agauh . Here Methsd 2. stops
executon for 10 sec afL printing 50 A o& but st7lf of
that fme Method & and Method 3 Will be sunning g,

the progyam.



Thyecd Prrowitres — |

wfheve e multiple thyeads th execuiion of a program, by cfefauhL ~]
all the thyeads will be shaxing CPU vesouxcas equally e ¢
gives equal tmpovtanes &5 all thyeads 1h co DSLmej* Fne cpy
Yesowrtes, But in any cace the thyead hatts do mare w oyl |
Hhen i::hlwz fhvkeod n e_fecu:fior), M such cece e yequest g5
16 give additional pyievity for thread do ng mave Work, )
n uhilizing the vesouvcg s oith the help of pyopenty F"(fqy?{?‘ )

Ovacle Application sQ L )

Lofaee Load Data from Oracle 3
Tt o X5 000

Loead Dada frem SQL = }

- I'nthe above cace the thyead which has 15 load from axacle
hasfs do move waxl that compauzed with thread loading |
the dota Prom QL Senver. So we give Move pxiority fee
foe thyead that Lood dafa frem Oracle,

ﬁQh;Ch can be.. SQnC.l[ i:):f with 5 C‘fffé_};éﬂtgl’f(ﬂ’f‘l‘f leve’def[ned
o under ez pw eny
Thvead Privxity Hiwead plestiony. o
— Lowes
- Below Noyma) . )
- Noymal Cdefau,}-}f) )
— Above Noyme ;
— Highest.
By default eversy threod s crealdd with PYlovity &s )

Noxmal .

Add o clogs TPriexifi.cs & Wyile W]%How‘mj cade -

using S\;S'l'e,mfl—hve,ao?[n_g ;
¢ lass TPyrovrty

L




’ long Count 1, Ceunt 2
Thxead £1,t2
public Tpyravity ¢)
% "y
t1 = new Thread C Incy Count L) .
t2 = Newd Thread (Ency Count 2) ;
E . Stoud O |
.Sttt O
g
public vatd IncyCount L ()

S
while Ctrue) .
Count L +=1

B

public vord Iney Count 2 ()
‘ 1
e While(true )
, Count2 + = 1,
.8
| Stadie void mauy )
; 1"):TP'r'i\o *ff{'(f Tp = new TPVFOYI\"‘{ ()
) Thvead -Sleep(L000) ;
, tp. L. Aboyt( )
tp- £2. Abart ();
Consele., Wyrte Line ( § Countl: "+ 'L‘Po CoquJr J_)/
| Console. WriteLline ("Count2 1" + Tp-Count 2))—
; .

¢

- Intwabove pPYogyam, e o declarung two lang varuahle
© Countf & Count2 and i eementing tham wnder fuog



sepocale muthed vy a ndepmile arafic Fo 4 e

Both the foic 4h veads %‘f'.,"(ald c teme p(‘—?C-C .DT L sec =
Beenicat Thu vadud Hur we aoee tewn UJaJ‘LmCJ e ﬂﬁT«J‘G:CtC}S |
by cadling Pbeyt() methed on G TS BRGE, MY W
yun The PYO% yaun L Check Hu{ V‘CLLLLQ cr Cownt 4 & COLU’)(HJ_
ot 16 unpred ic tadole e iced H“fjcf el ther o vadue of
Ceunt L oy Couné 2 terll be Drghcr o the conlod. For
tect this execudz the progyam exeebe WTiple Tine
and watch the cutpud -

fi‘l the execudicn gf the pregran L€ (el b(i ;}{,7’1'@};5{ H]cn.l‘
semetimes Count L value k highue e semetinme s Cownt o
vabur (< highes btz hoth coea exegt_d{m? ith same levef
bf P‘(f@b’;'f\f Ifﬁde tant 5 ﬂ'?(,‘(ji@_ ct d;‘fﬁ[ﬁegm@l Ll capm 1
do ot by setting thae PYF@{#‘FZ betweayy Hrie Thveads by
using Hic P}'f@‘a‘f"ﬁJ P;*oPe;f(_ﬁL?___ )
To change the Pxfm?kf betweon the thyead< . 1h Hwe abowe &3

pregyam under conshructer befove cadlin g gtaudt () methed, )
add the {ollowing code : -

e - — )
2. Priovity = Thyead Pyiovity. Highest ;

e e )

-Now weexecld Hu pyogyam mu Heple Hime | Heae mact of
the Hme e will be neticing that Cownt 2 value 1z highe
than Count L, because 111 setwith bighat P'\"iwﬁrj

i

Thyead SYI’)C hYOﬂlﬁza@ Q}:J—Lm_

Tn owe foyst 4o progyanys &T thyead ing, each tyveao w=
weadzd i pyogyem 15 calling o SQPOUC@C& Miathod fov
execuhon. So we wil) ever face any problen Uy +ne
zxecuwhon butd semetunwes my uiHTP le thveacls Uy a PYO] Vv
noy be. calling same putheds foy execudion h such
‘ases  we will be gaﬁfrm unex pected wesults.



Add a class TLock
us1ag Sj& f’ema—myeﬂd’hﬂ 5
class Tlocl

2

Thveat t1,42,t3 |
public TLock ¢)

)

é{;{ = New Thyecd ( Di< fdﬁ:)}
+2 = Newd Thread( Dlgfblaﬁ))
T3 = nNewd Thvead ( Drsplos ) ;
EL.Stawd O ta2.sfaxt ()) +3.stord ()

g

[/ Asynchyenous Mef‘hod
pu.b\fc verid Dlépla.uf ()
v i
Console. Write( "CCShawp s ) ;
Thread .Sleep (5000) ; ‘
' Cansole. Wyiteline (" O bject Ovrented 7 ")/;

%
Stodic void Maun ()
?

T Lock obj = new Tlock ),

obJ‘.ti.J'ot'r)C) ; D‘bf- t2. Toin (), Obj‘. 15, IOTJJCJ‘;
s

3

— In the above progyam, Dekplasy (0 1% s:fnchman.m Mthad
te , Ut allows mu H{PJe threads v exeess access same rtho
at same ttme, Sy in e pyogy¥am ,thyeq methods aee

<calling the same. piethod d;stcuﬁ wihan we @xeaidy Ty
pregyam we will geﬁmj wzexf)eqfeq& vesult,checkk '+ L).
4xecuding the progvam .



-~ To overxcome the obove pra bler» we neeclTo c{eFe,nc) on Hu
conceptof thread synchye nization oy Locking fe, we need
to lock the code that ik pyecent under e mz%hod__kiy
putiing t & lock s Known as lock Blocdk | So Hy ot Hig
methed becames synchronized method , 10bich will not
allow Multiple threads 16 access The plathod o} sanie
fzme. Se thed: DH_H one thread ¢on call +e (Mf‘hg:rﬂa\{r

a point of Hene .
- To test this vewnie the code of display method as following:
// Synchyonous Meth ad

Pui)[fc, veid Dis Pfa_tf ()

2

lock (this)

t
Console. Write (" [cSharpis )

Thread. Sleep (5000 ;
Consaole. Wyitelme(" Obje_d‘ OW‘QO{—QOI 5 ')) :
£

3

I'n the above case, because The method % synchranited
only one thatead will execute the Method at ol Hme

So vexeoudy the progvam £ woatch the differanc 1y i,
ouipt&..




Pelegates :—
It 1< also o userc detined ﬂpeg

— Apps showlel have one enfsy point - (Pyogyam.cs)
A Logth shd-be written under tode view . Code view &
. aecessable Tt programmen okt s not for encl wies |
-~ Design view can be. seen by both pProgrammee A
) end user.

X - X~
Finish .. - .
Re_fe_jt Crwntouts. . ..




Richtext Box Conlvol —

The Rich text box conlyol provides advanced text eh'l”\/\f L
advance Tecifires such as characlen & PCUUL%B aph T%Ymaﬁf—n(?.

Pyxoperties —
@) Text @ selectedText @1 Wevd Wrap (@) Seroll Boves (NQM-;HOV;"zoqia}j i
Varticad, both , fovcadHovizontad, Fevced verlicad , Fovced Both) &S hovtcute
enabled { Tyve o¥ False) S‘)OLO Celection Majegn ( Tvve ox Falg e) |
@ MulHline (Trve as False) E)ReadOnly (Tyve o Fals ) Q) Ma Length
~This sPe.cffhu maxmum No- of chakeaclen Thed con }_36 an @ d
il the textboa (2147423647 ) (o) ArudslndSelection ( Trye ovFake)
@Bul)eﬂhdent - Used| {5 define the mdent o Hhe bullefs I He
contal . @ Enable Auts DyugDvop Used 15 qet or Set @ vedire |
Hnet indicedia (hathes c\)ragcfmp of pics, o thex d@ﬁ L& @7@31@)
o Not ( By defawdd cet fs false) (13} Zoom Fcacfwfg‘:!ﬂ:%ﬁ' QW%?}* |
_l'heseoua.-Fo”me% properties & e Huods Tha/}: can %g iiggﬁ gES
P’YUVIRC{!E Cl’lqk&(lm as well ag P CLPL\./ Wmamm_g QL,CHA_?,
witbh sone adveunced Tk .

Methods — These axa the following common Methods )
@Wdﬁe&t ;- uced 1o append text 5 the cWoeent text of a 77
~ich %e:(‘FbOX-@CGP‘d() :—used 15 Copy the cwownt Sele_gh‘m
1n ¥ich textbox to the Clipbocued (@) Cut ) i— Used s move the

~wdant selection 10 wichtext box m Clipbocwed @ Pgste - 9+
veplas The cwvesd selechon 1n the m‘chvﬁex’r box withTthe
content of the Clipboced (B) CanPasle () — 10dicates arhettes
we can paste info. Hrom the lepboq;td & W Specifiec) olddfa )
]Ccrwylar o Not ( Refuren “fyve ar frdse), @ Clear() — Cleats af
text fyom RichTextBox @CleaxUndo - Cleares tnfo abouwt tho
Most vecent openationt from UncloBuffer of RichTextBox |
D) DeselectAl) () — Uged T8 spe.cfﬁf thed the vedue of’ge{ech‘ﬂ? :
LengTh propertey is 0, Hhat no ch arcaclors ara celecteed 1 Hg
contyol. (9 Selectll () — psed 1o select all The text 1 Haa
RichTextBox contyo). @) Select — nced ts cichived Hag
contvol as well as i+ adgo allowos s celect cu yeunge of fexd
0 the Rich Text Pox, Contyod ,@ [)nofo — {sed T do Hae undo -
operadion (D) Reeld - B ResetText ()~ vesefs—thy, Text propef

To (s defoutp mﬁag@ SaveFile() - used o save #Hu <0 et




' of RichTextBox 16 10 a parcticwlar file with Sp ecifved] Tgp=
such as Ploun Texf ox RichText roymod L RTF )

P’ﬁ’ope}tﬁ'eS _

. These aewthue followrng mojor preperlins thukt oo relalied T

- sedected Text Te be appliec] & the RichTextBox control.

(D SelectedText - used 16 get ov sef selected fext wiithin the

RichTextBox cont¥ol. @ Selected RTF Resb :— Rich Text Foymaod

@) Selectronhlignment - gete o sets fhe alignment of cvwvrentl
selectedText. &) Selection Backlolor = getay set bad{g&@ turd
colov of The Celected Téxt in Hie RichTextBox. & SelectionColoy
getax sef Fcrre?mund coley of Selected Texf |n RichText Box.

" @S&/ﬁcﬁ‘@ﬁ BUUE?‘ y— USE’_CI To CI-PPL'f f'f'& buﬂéj—S/’a"{'ﬂ '?'E WC_UB’YQHKL

- selected Text. (D) Selechon Font - Gets oy Sefs the Font of e !

- cwount gelected Text. B) Selection Tndent- used 16 :;'pecr'f-% i
ﬁ)CPehfoF ﬁucwvcmfb? selected text (9 Selection Hahgzbgfno;erIf

" used o 3&?’? ox gef the o rstance betudeer The /&ff @_cjgz QJ:‘

 thae frivst line of The fext 1) he Selected/ paveaghaph asd e
left edge of the subsequent [Tnes 1 mgdeci—ejw&f)hh

@ Selectionlength — used 1o get or set Fhe no. of charactes

. celected nthecontyol. (%) SelecHon 'Rlafh.fr)deni' - Used ft=

- define the valwe o specify The >ight 1helent of the
Selected text.

Events —
1. TextChangrd ~Tha evant occvrs wWhen the value of He
text propenty 18 change on fthe, eondizn) |

Design fie Windows Foym ag @ ——

M %lcwé@eﬂ@ﬂ ozt s :
{&_V)O__'Ugﬂj lqc. ﬂ'ﬂm@
[Font <[ [Font F]




Code viewo —
priveds void Form _Leoad (

5
/[ Bdding all avodoable Fonfs:

foveach( fontFamily font in FantFamily - Fami] l"es)
2

¢ bo FontName , Trems ., Add ( font Name, ) F

By
// F)ddkﬂg‘ Font Size :

fos( int size = 0 1 Sjze =72, size +=2)

T

ChoContSize I tems, Add C&fzez))‘
¢

/Hddm& Zoor Factoy

fod( int zaom =100 5 Z0OM< =500 zoom+ =50 -

T

bozaom .Lrems. Add (zoom + % )5
EE
Pvi\mfl vor bfn Unde_Click C

L
vich TextBax Undo (I

§
bvivalz void binRedo . Chick (

yichTexd Rox.Redo ( 3;

g

P'Xf\/@t void btn Copy . Chick (

S
ichTextBac.Copy O

g



pyivedt void binPaste_Click

T
YichTextBex L Faste C)/

3
P"mvaﬁz vord bfn Eazes Select B _ Chick (

s
rich Tex+Box L. SelectR |} (),
richTextRoxd . Focus()

- S
| pYﬂ/OCRE vord cbeo Zoom _Gelected Ind&tﬂ)an(%ec} (
?
Stying styZeomValve = cbo.Zoon , Selected frem JBS‘MD%CD;
Sty ZoomVealue = sty ZoomVelue . Rzmove(shzoom Vadixe , iengfi
—I p i ) .
~ YuchTextBorl, Zoom Facloy =T loatParue ey ZoomValuz ) / 1o -
§
"Bool flagBold =tyve ;
privale veid bBold. Click (obj“ecfsendm.

2
i ( FlagBold = = frve )

vichTextBox L. Selection Font =new Font (vichTextRoxl. |
Selecton font, ¥ichTextBoxt . Selectionfont Sty le
FontStyle. Rold ) ;
flagBold = false ;
¢

else

T



YichTextBox L .SelecthionFont = NEW Font ( sfchTexf Bax L.
Selectin Font, ¥ich TextBoxt . SelectionFont.Style &
~ FontStyle. Bold ), |

FlagfBeld = tvve |
£

g
boal flag ffalic =tvve

privads veid Bim Pralie - Click (

3
i £ ( FlagDtalic = = tyve )
Z
—Same as above anly change bold <« Thalic
.
clse
t
%
ks

boal {lag Underline =tvve ;
Puv’aﬁ void btnlnderting - Chick (

if ( flagUndexline = = +rue )

s (ﬂh.ﬁ)f C"Ld.nﬂ.e F-m%&ﬁ)e_. UDOEW)]?VLL —_—



¥ strikeoul some

privals void dinInowease [nlah F. Click (
v

YichTextBox L, SelecHonTndenf + - £ 3

§
pyrvals void bin Decyeaye Entont- Click (

0 -

7
| r
mmmaéﬁmw;(

z

vichTextBox [ SeleconAlignment = HovizontalAly mont. (¢
: o

bn ﬂ')lﬁ‘j n RI%’&L?‘__ Clic K (
0

: Right

bfBuller_(lrck (

7

lsbn vichTextBoxt . SelecHoinBulfet =tvye ;
S
bOO' FICL% W@XO’L‘OY&P:’{}(U&) |
()YiVCdE V‘OI\C‘ bm,WO’YO&Lx\]ymf)fC{f\QK <

{ \/“'- e
IT( J—Mﬁ NCN"O“/\J‘Y&P ':_::‘{LY‘UQ)
S

N
wichTextbox 4. ey Wy Ty
=¥{fe o

Hay Wardct Wxap = fulse ; ¥ w
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else

- % }
TrChT@fbokL.wadefqb: False )

Flag Word i vop = True J "
Z "’
f )
p¥évats void binlncertDateTime—Click (
2
YichTextBox |, Selected Text = PateTime,Now . ToString |
('dddd dd mmMM yyyy bhemp iss &)

% }
¢ bo FantName _ Celected Cﬂdﬂﬁ@hmﬂ%&d ( )
v 2
yichTextBoxd, Selectonfont = Hew Font (Cbo FontNouny
SelectedPrem: ToSteig.( ), wichTextBoxt Selehon,
Cant-Size >) _}

5
cbofonkSize — S.EI@-Q‘FQG!IOG’QKCHNW (

S :

¥ichText Box b . SelecHon Font = W Fof?f( yich TextBox|

Selectionfont Foﬂﬁamliz Float, Parse CCbOaLO!’?figfze |
Seleted Ttem., RSﬁrmgc) )))

S



- Treviewo—
Treeview

_ The Paaee Cootrol i wsed 5 diploy hioxarichal eotluehim
sf (abeled gtemswith an ofsﬁcmaf unage .
- Properties of Tyeeview —
L. Nodes - ¥epresentt a collection of naedes (1t is called

' TxeeNodeCollection). I'n The Tyee Node Collection , each node

wepyesents as TyeeNede abfect. Thig })TGFUJI, aié&gws e &
add oy wemave TreeNeode . Each Tree Node hae 2l @win
pyeperfes . These ocver the fa/[cwma meyoy prop erbieg :—

° Name

s Text

° Tc:olh'PTexj‘

« Checked ( Tyve or False)

o Nodef-—on'ﬂ'

. BackColoy

s FoveColow

- L Ino B xs
. f?;;':gz 2 QJCS Use one of 7’-}14;(

e Selected Tmoge Inclox. .
‘,Se,lerc__](—e_d rm(:égeh? (7 Wte Sne O‘—F 'H"J-&




@ Component Gontrols — n

@Trme.k, — ‘]
The Timex Contvo| 15 used 5 vause an) ekent aif uses o[ef:ne,d j
Interval v aoxder 16 eyeculs, Qg certan code . E
Propenties —

L.Interval @ Used fo specify the inferisal Hime 1) milliseconds ;
, (1lg06 millisec =1sec)
R . Enabled : Used 15 e_r]qblm% ax d:iclbhr}a_ﬁmw ontyol objec{-

(&Y dejoudt & & set f5 false)

Events — ’

L. Fick : This event feves tOhenesses Sfecf fred eyl e a
clapses -

@ fmage List Corilyo] — 3

The Tmagelitt contyol is used Ts manage o colfection, of ;

that are bgpically used by ether control such gs Ugwf:egajl% )
J

Treeliew oy Tool Sk ;“P s

PYC) Ee.?é,‘hhe{ == | -
L.Images 1 vepresens o collection of 1mages tat are stoved iy .)
Ponage List control . )

A. ImageSrize : Defma size of fmages 12, Width & Hefg,kf w )
Hau Zmﬂ%@Lz's’rConﬁo!. j

3) Evvor Provider - -
The, Evvoy Providerz providu o UL ¥ Indicatz t5 +he Uses o ,‘
a cantyal on a WinNdows Farm h‘l‘i an S ossocialid ity -] |
Properties — )

1. Reon : Used fo specifythe ican 15 1ndiealz an eruok. )
2. BlinkRate :— Used 15 def me tha wodz th millisec adt which eveor,
1con blinks . |

3 8Linkstyle s — Indicadt whathus tie oveok foon blinke -
Whan_an @k & get. 2t contadn Foilo WHthg. propasties ie,
Rlink L 10 itferant Evvey , AlwaysBlink | NeveyRlink




- Ex- Desngo U ag fo/!awmg = .

Lofer Nam e L 7

Entes Hddvesf[ J

lSmeH‘!

®Ewo—ﬂ’mvfc! ek

privalz vord binSubmit_Click (Object senden, Event ags e)
s .

bool flag =twe ;

if ( txtName Fexk. Trun() = = String .Empty )
L

etk Pvovides | SetEvvay( txtName," Please Enter Nomg" )).
flag = false ; 1
¥

clce
% A
efxProviderd . SefEvyes (xtName, — ) 5

<
i  txtddvess Texh T m() = = $tIng.E€mpty. )

e "y,
ernn Providen 1 . SelErvoy (xthddvess, "Please enter Address )
flag = false

else

2
eV pYovider 1. Sef-Ervoy (1xt Address, 1" ).

gg‘f({[cg ! =false)

¢

[{/Lessaﬁe&oxﬁShoNC”Yauka L IxFName . Text Ty im O 4
I Your Addves st txtAdebves s Taxt, Trum () -



(D HelpPravidles — : -
Thic contral 1S used 1o onvfdes a popup windod Wi th Help ‘

deseviption for a srem‘ffed contral. | '.\
Propentres - ’
1. HelpNamespace - Cilesp _ |
Tho HelpNamespace (Toreg . HTMLS that will be used). It i« |
only Lised o controls that have $he help kaywovd set. 1
-The Relp Pravider Control obfec:" uses a method Ce, Sel"H{’JPS“f‘YI})g ,

s SPecffyvm help S‘fymg assocfalid with The SF@-CT?TQCJ C:Of)—f?a}{
Example -

Enter Name [ ] )
Enter Brelclress " ;
[Pe: - _;—- r / |

L}_Su bmff“f !

@Help?vav;dm

— =

pb’l\l/'afj vard Foymd — Loa.d(@‘&\)f\eaf,gey)d%/ EV@”’L’%?S &) )

3 .
helpProvides L SethelpString (+xtName  Y'Please Entesn Name || ); |
helpProvider L, Set HelpSfving( +xAddress, "Please enlin addvess]);

z 2

~The HelpProvidea Contvol object Uses FL Koy to be !:)'a"essec)

by User T <how fhe RelpStying ILoformation for o paritufas

contyel an which Tocus 15 active £ HelpStving inf: :
s madyon
K set- F J ™

—



User Controle 1n Windews Foyms Applicadion —

. The UserCantral 1D Wihdows Faxars application contaumng a
UT similax 5 Windows Faxm Tz cveale user defined control,
that can be Jeusable To any Number of Windows Foym
L an Entive Windows Foxms application . I+ 1z called o
Reusable (dindowas Fayms contyol .

!

Creadi o Windows Feem UsekContral as Header User Contro/
hat cantauns Heqdefa.&lfme}z,fmag,e Zaliso Heq_deé_Scx‘onV)?_
Text and Reuse an each Wndpus Foroms —

Steps 16 Create an Userlerifvel 1th Windows Foyms Ppplication -

1. Cxeafe A Newd Windows Farms applicalion o open an
emc;hn& Windows Formng applicatia) .

. @Fm Seluthor explover , Select Add — New Item, Choose

Usen Cantyol Temp]a,t from the Add New Trem Templots s
windew 2, Spec.iffes e Name of userz contro) as Per need
a¥ except DefaultName.

€X—-  Uc Headeri.cg
3. binally Click Add buftsn . ©
: Sen%aj'@s Two followmg f“ﬂ

1 ucHeadar g

N we click Add Ruften , [+
& similare 15 Wmdows Foyme

GlucHeader.Designes.cc  [Designes genwrated code
2. Now Open The Vses Central 1 deglgn Vi) as f@l[ow'mi and
Design UT % credds Header 2 Write T%Hom'mg Code

Design UsexConfvol as fellow ing —




Code(UCHeC’-&;U_‘;EE_)— ;

/hdding all veq? properhes fo UseeContvo) |
public Tmage HeacltrImage )

Yak § %ot £hi. pickrve Boxdt. rmage ;

set 3 this. PFCILUVQBGK,LT(Y)CL&Q = vadue § 3 )
§

public string Head e Tex + '-‘
S | )
get @ returnthis | labelt. text ;¢ :
‘Se’}—{fﬁth[G-b&[_L.-’—EKfIVM}} )
¢ )
public s.'h’fn.& Heades Text Back coloy )
$ |
Get p rufumthic . fobell. Backeoloy ; 3 )
set $ thu. lobell. Backenlgy = volue ; 2

e )

Pu”blk string Header TextFove Coloy |
2

§ |
) Wsite the code enTTek Event of Timees Co nivol Objeet
15 scxol] Text From Left s Right )
Pﬁmﬁaﬁ Vo id Hment _Tick __ *
é | )
Lebel [.Left = labelL.Left + 50 . |
l‘fflaheli., Left >this, \,\Jj‘o’ﬁ’)) - *
labell, Left+=0;
%



b - Buwild The QJD\P}J'CCIﬁ‘UT?,CI.S Soon as app/;haﬁbm 1§ build e
success fully  RIl the User definad contzal will be added

J INTe The +oolbox as a componeof Of oujc PYOjﬂd—OQ 'hJP

—Now we can use thus t=ed Uses defined contvol 4o a
Windews Foxm using Prag & Prop From Toolbox ac

 shown above .

| - Onee the application bulded succesefully Hhen particulas
uger defined contvol can be used s Place 15 a. Windeted

Forms dynamically also as f:d'llowm%:~

-~ Tl x

' Ceode -

vc Header UcHeadest
. pyivate veid Feym 3 _ Leawd](
= 0
7 UceHeader L = new ucHeaden () ;
ue HQOLC‘%J.HQG.C!%LMG%Q = Imoge. Fram File (”.Emagreﬁ

" Wunset.ypy”))

ucHeados t . HeadurText = " Welcome e )b"vqf@:f' ’
RBackColay = Colay.Blde |
Fovecolay = Colov. Yellow )

uc.. Headgr L. Nidth = Fhic . Width ;
s . Contxo) , idd (UCHedeeh,L)/"



‘l{dfndam Forme Contiel Libyay —

~The Windeows Foxme Centrol Librwua i3 Q_ije_c_’r +emp|<ﬂz )
that con be used 15 cveadn Custand contyols o be yeysed _}
Inmouthple WinForme apps. |

- With The help of” Windows foxms Corntvol lb ey Project |
Templafz ucer con Creadz own customize control (Vsex |
Control)

- The Windews Fers Contro) Liby arey Project that contaums
usev defined customized contvols 4« 7+ bullds » the
foxme of an Clssembly de, Libvary assembly (i),

whith con be zeused Ay Wi Foyims CLPP)J'ELQLHW,, ;
Steps f6 Oreafe Windows Foyms Contwal LEbY%M;
1. Open Visual $tudio TDE. :
2. Chck Maih. Menu 7e, File - New = Praject | )

3. Choose Windows Porms Contro] L}bvw Temploh jqrom =
Windews instalied template & New project templates
wndew (It 18 atempalr t5 cveats o project for )
Cveating controls 5 use 10 Viin Povms appheatians ). )
Krecept P&rcu.df Name , Lecaton, Soluh on Name &f—_
Hna, PY@JQQT‘ G‘KChqﬂ%ﬁ T ac }DQ}z Need .

4. Finally 0k, |

)

)

Onc we alick OK butlon o project will be cveadnd with 1
{ollowing conlenks |
HFroperties )
H Rﬂ_fehﬁﬂ% )
[ UgsepContoll.ocs — 2 15 o o\e"fmdi usen Conto) |
fn He Pv@je.d’, but v tha PT(B}QQ+ e can add N no. Q.“’f
Lseh Contye| as Guw Mquimnww .



Ex- Cyeadr following two User ConTvels 1 Huu pYoj ect
{. UcHeadex .cS
: 2. Ve NuwmerdcText Box.CS

. —The UcHeader s same as prYevious example_.m design
view £ code view of ucHeader To Creale came as the
previous exomple .

=~ ueNUM@eicTexdtBaox 13 a vsen defined contyo] that allows

" o fake \‘nPLﬂ‘ @nkﬂ UL C .

- UeNyMkic TexBox.co —

. . Nomanye
, public staing Text

% :
B got S vetvwn Hud . Fext Boxl.TexT ) ?

T Set§ Hud.Text®ox ), Text = vadue; 3

I

S
 pryivali veid textBoxl_ Kay Prese (object senfﬂ%,
\. < Presg Grenthy gs

" int W:Unz‘)eem«:houz;

IF ((key > =48 £ key< =57) 1 kay= =8 11 key==e
e.Handled= Jalse ;

elge

e . Handled = Tr ve ;

FAK TN -
NE index = text®ox L., Text. fnleKOI ( ) ) J
if (index >=0)

S,
(kg > =4g 4% kay < =57) 1K= =8 )
e.Handled = Taalse ;

elseo



e.Hand[ed = vve ; 1
‘? T
} )

After cveahing abeve both Utex contvols, we need T build
the entive project, onee it 1k builded sy ccessTully it
R,QJLQJLCL'ﬁIS CL hb‘”ﬂ)‘(—'} CLSS’QJ‘HM*S (Ex = Demo Win Formy

CQhWQIUwa.dH) AL Si’OYQO{ th efebu ) _ ~
Yequived fs uce it this [1hy § folder, Which

ascen b Sy |
applicaction pvoject. ~y b4 Lo KIinFovmg
Steps f& use WinFovms Contyol Lf‘bYWme Arps — }‘

1 .Cveale a new) WinFoyrms OLPPJJ‘(‘.OLﬁOI’L oy Jpen an @(;_}7'—,‘,7?, )
Win Fovrmg CLPPU{‘_Q_:HOV;J . a

. @peﬁ‘ﬂu)_ Toolbox (p the des[gn Ve enviyonment 5 s
Right Clicle, ”3"? %Meb,cd tab 4 Select @dd Tab and SF@:'\f‘j )
the name of Tab te, Winfasms Contvo|Lib =

3. New Right click on this added tab £ Hun zelect
choose iteme aphion 1o choote He W fn%wmg Contro

)
Libvarey P;sgemb\\7 ( Dewno Winfoyms Ceohro}u‘bvrwuj . OHD »
which contauns all uses cantwols

To be added 1 toolbox

In oxdey 15 use Tt on Winform . ,-

1. Click Brawse bolltn 1 QPe,ned window 15 lscebe »

tImFosts Caniso) Lfb\rwud, 2 Select |, )

5. Finally click ‘oK ballen :

2. Onee we click Tok”, all the corvespanding uses conpro]
belonﬂ 16 Windews Fasms cogto) J;-BYCU‘UA? Lot bedﬂ?’?imajy‘cu

G.UA{ added itz te foolbox a?wﬁ?"cuf_a,é selected
+ab

r. Mew-cmy of fhe UserContro) fmrm toolbox canbe_
placd on a tomform b\{ aimply dma & ei'a‘o?.

)

()
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Collections

Arrays are simple data structures used to stored data items of a specific type. Although commonly used,
arrays have limited capabilities. For instance, you must specify an array’s size, and if at execution time, you wish to
modify it, you must do so manually by creating a new array or by using Array class’s Resize method, which creates
a new array and copies the existing elements into the new array. .

Collections are a set of prepackaged data structures that offer greater capabilities than traditional arrays.
They are reusable, reliable powerful and efficient and have been carefully designed and tested to ensure quality

' and performance. Collections are similar to arrays but provide additional functionalities, such as dynamic resizing
— they automatically increase their size at execution time to accommodate additional elements, inserting of new
elements, removing of existing elements etc.

Initially .net introduces so many collection classes under the namespace System.Collections like Stack,
Queue, LinkedList, SortedList, ArrayList etc, you can work out with these classes in your application wher'e_youf;
need the appropriate behaviour, e

3

To use these classes open a new project of type “Console Application” naming it as “CollProject” now
under the first class Program.cs write the following code to use thé Stack class which works an the principle First In
Last Out (FILO) or Last In First Out (LIFO):
using System.Collections;
class Program  {

static void Main(string(] args) {
Stack s = new Stack(); s.Push(10); s.Push{"Hello"); s.Push(3.14f); s.Push(true); s.Push(67.8); s.Push('A’");
foreach {object objins) Console.Writefobj+" "); Console.WriteLine();
Console.WriteLine(s.Pop());
foreach (object objins) Console.Writefobj +" "); Console.WriteLine();
Console.WriteLine(s.Peek()); 3
foreach (object objin s} Console.Writefobj +" "); Console.WriteLine();
Console.WriteLine(s.Count); s.Clear(); Console. Writeline(s.Count);
Console.ReadLine{);

]

}

Using Queue class which works on the principle First in First Out (FIFO):
using System.Collections;
class Class1 {
static void Muain() {
Queue g = new Queue();
g.Engqueue(10); q.Enqueue("Hello"); g.Enqueue(true); q.Enqueue(3.14f); q.Enqueue(’A’);
foreach (object obj in q) Console.Write(obj + " "); Console.Writeline();
Console. Writeline(q.Dequeue(});
foreach (object obj in g) Console.Write(obj + " "); Console.ReadLine(};
}
}

Auto-Resizing of Collections:
The capacity of a collection increases dynamically i.e. when we keep adding new elements under the

collection automatically the size keep on incrementing. Every collection class has 3 constructors to it and the
behavior of collections will be as following when created object using different constructor:



[

i. Default Constructor: initializes a new instance of the collection class that is empty and has the default
initial capacity as zero which becomes 4 after adding the first element and from them when ever
needed the current capacity doubles. : ' _ "

ii. Collection(int capacity): Initializes a new instance of the collection class that is empty and has the
specified initial capacity, here also when requirement comes current capacity doubles.

iii. Collection(Collection): Initializes a new instance of the collection class that contains elements copied from
the specified collection and that has the same initial capacity as the number of elements copied, here
also when requirement comes current capacity doubles.

Arraylist: this collection class works same as an array but provides dynamic resizing, adding and deleting of items.
using System.Collections;
class Class2 {
static void Main() {
Arraylist al = new Arraylist(); Console.WriteLine("Initial Capacity: " + al.Capacity);
al.Add(10); Console.WriteLine("Capacity after adding 1st item: " + al.Capacity); al.Add("Hello");
al Add(true); al. Add(3.14f); Console. WriteLine("Capacity after adding 4 items: * + al.Capacity);
. al.Add(‘A’); Console. WriteLine("Capacity after adding 5th item; " + al.Copacity); S,
for{inti=0;i<al.Count; i++)  Console. erté{a![i} +" "); Console.Writeline(); B
al.Remove(true); //Removing values from the middle of an ArrayList
al.insert(2, false); //Inserting values in the middle of an ArraylList
foreach (object obj in al)Console.Write(obj + " "); Console.WriteLine();
Arraylist coll = new Arraylist(al); //Creating new Arraylist passing the old as an parameter
Console.WriteLine("Initial Capacity of new collection: " + coll.Capacity);
coll. Add(200); Console WriteLine("Current Capacity after adding a new item: " + coll.Capacity);
foreach {object obj in coll) Console Writefobj + " "); Console.ReadLine();

}
}

Hashtable: it is a collection with stares elements in it as “Key Value Pairs” i.e. Array and Arraylist also has a key to
access the values under them which is the index that starts at 0 to number of elements — 1, where as in case of
Hashtable these keys can also be defined by us which can be of any data type.
using System.Collections;
class Class3 {
static void Main() {
Hashtable ht = new Hashtable(}; ht. Add("Eno", 1001); ht.Add("Ename", "Scott");
ht.Add("lob", "Manager"); ht.Add("Salary”, 5000); ht. Add("Dname”, "Sales"); ht.Add("Loc", “Delhi ");
Console.WriteLine(ht{"Salary"]); //Accessing the values of Hashtable using key
foreach (object obj in ht.Keys}  Console.WriteLine{obj + ": * + ht{obj]); Console.ReadLine(};
}
}

Generic Collections: these are introduced in C# 2.0 which are extension to collections we have been discussing
above, in collections the elements being added is of type object, so we can store any type of values in them, where
as in generic collections we can store specific type of values which provides type safety, .Net has re-implemented
all the existing collection classes under the namespace System.Coliections.Generic but the main difference is while
creating object of generic collection classes we need to explicitly specify the type of values we want to store under
them. Under this namespace we have been provided with many classes as in System.Collections namespace as

following:
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Stack<T>, Queue<T>, LinkedList<T>, SortedList<T>, List<T>, Dictionaryd‘key', Tvalue>
Note: <T> referes to the type of values we want to store under them. For example:
Stack<int> si = new Stack<int>() ; //Stores integer values only
Stack<float> sf = new Stack<float>(); //Stores float values only

Stack<string> ss = new Stack<string>(); //stores string values only

The type of values being stored in a generic collection can be of user-defined type values also like a class
type or structure type that is defined to represent an entity as following:
Stack<Customer> sc = new Stack<Customenr>(); //Assume Customer is a user-defined class type that
represents an entity Customer, so we can store objects of Customer type under the Stack where each object can
internally represent different attributes of Customer like Id, Name, Balance, City, State etc.

List: this class is same as Arraylist we have discussed under collections above.

class Class4 {
static void Main() {
List<int> li = new List<int>(); li. Add(10); li.Add(20); Ii. Add(30); li.Add(30); li. Add(50); Ii.Add(60);
foreach (intiin li) Console.Write(i +" ");  Console.WriteLine();

li[3]=40; . .//Manipulating List values _ ) g i
for (inti= 0;i < li.Count: I":I'-{-)I ' Cﬁnso!e.Wrire{ﬁﬁji-" "); Console.Readline();
'
}

Dictionary: this class is same as Hashtable we have discussed under collections but here while creating the object
we need to specify the type for keys as well as for values also, as following:
Dictionary<Tkey, Tvalue>

class Class5 {
static void Main() {
Dictionary<string, object> di = new Dictionary<string, object>();
di.Add("Eno”, 1001); di.Add({"Ename”, "Scott"); di.Add("Job", "Manager");
di.Add("Salary”, 5000.5); di.Add["Dname", "Sales"); di.Add(“Location”, “Hyderabad”);
foreach (string key in di.Keys)  Console.WriteLine(key + ": " + di[key]); Console. Writeline();
di.Remove(“Job”); //Removing an element from Dictionary using the Key.
foreach (string key in di.Keys)  Console.Writeline(key + ": " + difkey]); Console.ReadLline();
}
}

Collection Initializers: this is a new feature added in Ct 3.0 which allows to initialize a collection directly at the
time of declaration like an array, as following: List<int> li = new List<int>() { 10, 20, 30, 40, 50 };

class Classé {
static void Main() {
List<int>li = new List<int>() { 23, 41, 16, 78, 93, 58, 36, 84, 5, 63, 46, 12, 28, 71, 67 };
List<int> coll = new List<int>();

foreach {intiin i) { if {i > 40)coll. Addl(i); } //Retrieving values of list > 40
coll.Sort(); //Sorting the new list values in ascending order
coll.Reverse(); //Reversing the new list values so that arranges in descending order
foreach (int i in coll) Console.Write(i +" "); Console.ReadLine();
}

/



In the above program we are filtering the values of a List that are greater than 40 and arranging them in
descending order, to do this we have written an substantial amount of code which is the traditional process of
performing filters on arrays and collections. In C# 3.0 .net has introduced a new language known as “LINQ” much

- like SQL which we use universally with relational databases to pei‘form quéries. LINQ allows you to write query

expressions (similar to SQL queries) that can retrieve information from a wide variety of data sources like objects,
databases and xml.
Introduction to LINQ: LINQ stands for Language Integrated Query. LINQ is a data querying methodology which
provides querying capabilities to .NET languages with syntax similar to a SQL query. LINQ has a great power of
querying on any source of data, where the data source could be collections of objects, database or XML files. The
official goal of the LINQ family of technologies is to add "general purpose query facilities to the .NET Framework
that apply to all sources of information, not just relational or XML data". Microsoft basically divides LINQ into three
areas and that are given below.

Objects Relational

Llyg- to Object: used to perform Queries against the in-memory data like an array or collection.
LINQ to ADO.NET:

e LINQto SQLis used to perform Queries against the relation database, only Microsoft SQL Server,
e LINQ to DataSet {Supports queries by using ADO.NET data sets and data tables}.
e LINQ to Entities.
LINQ to XML (XLing): used to perform Queries against the XML source.
Advantages of LINQ:
i. LINQ offers an object-based, language-integrated way to query over data no matter where that data came
from. So through LINQ we can query database, XML as well as collections.
ii. Compile time syntax checking.
iii. It allows you to query collections, arrays, and classes etc. in the native language of your application, like
VB or C #in much the same way as you would query a database using SQL.

INQ to Objects: using this we can perform queries against the in-memaory data like an array or collection and filter
or sort the information under them. Syntax of the query we want to use on objects will be as following:
from <alias> in <array | collection> [<clauses>] select <alias>
e Ling queries start with from keyword and ends with select keyword.
*  While writing conditions we need to use the alias name we have provided just like we use column names
in case of SQL
e (lauses can be like where, groupby and orderby.
e Touse LINQ in your application first we need to import System.Ling namespace.

KRS
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We can write the above prograﬁn where we have filtered the data of a List and arranged in sorting order as

following using LINQ:
class Class7 {
static void Main() o

List<int> li = new List<int>() { 23, 41, 16, 78, 93, 58, 36, 84, 5, 63, 46, 12, 28, 71, 67 };
var coll = from i in li where i > 40 select i; //Retrieves all elements greater than 40
foreach (int i in coll) Console.Write(i+""); Console.Writeline();
coll = from i in li where i > 40 orderby i select i; //Arranging them in ascending order
foreach {int i in coll) Console.Write(i+ " "); Console. WriteLine();
coll = from i in li where i > 40 orderby i descending select i; //Arranging them in descending order
foreach (intiin coll) Console.Write(i+""); Console.Readline();

}

} %
Note: the values that are returned by a LINQ query can be captured by using implicitly typed local variables, so in

the above case “coll” is an implictly declared collection that stores the values retrieved by the query.

. In traditional process of filtering data of an array or collection we have repetition statements that filter,
arrays focusing on the process of getfing the results - iterating through the elements and checki ng whether th e\'r
satisfy the desired criteria. LINQ specifies, not the steps necessary to get the results, but rather the conditions that
selected elements must satisfy. This is known as declarative programming — as opposed to imperative
programming (which we've been doing so far) in which you specify the actual steps to perform a task. Object
oriented programming is a subset of imperative. The.queries we have used above specifies that the result should
consist of all the int’s in the List that are greater than 40, but it does not specify how those results are obtained —
the C# compiler generates all the necessary code automatically, which is one of the great strengths of LINQ.

LINQ Providers: The syntax of LINQ is built into the language, but LINQ queries may be used in many different
contexts because of libraries known as providers. A LINQ provider is a set of classes that implement LINQ
operations and enable programs to interact with data sources to perform tasks such as projecting, sorting,
grouping and filtering elements. When we import the System.Ling namespace it contains the LINQ to Objects
provider, without importing it the compiler cannot locate a provider for the LINQ queries and issues errors on LING

queries.
class Class8 {
static void Main() {

string{] colors = { "Red", "Blue", “Green", "White", "Black", "Yellow", "Pink", "Orange" };
var coll = from s in colors select s; //Retrieves all colors as it is
foreach (string str in coll) Console.Write(str+ " "); Console.Writeline();
coll = from s in colors where s.Llength == 5 select 5; //Colors with length of 5 characters
foreach (string strin coll) Console. Write(str+ " "); Console. WritelLine{);
coll = from s in colors where s.Substring{0, 1) == "B" select s;//Colors starting with character ‘B’
foreach (string str in coll) Console.Writefstr+ " "); Console.WritelLine();
coll = from s in colors where s.EndsWith("e") select s; //Colors ending with character ‘e’
foreach (string strin coll) Console.Write(str + “ "), Console. WriteLine();
coll = from s in colors where s.Contains('e’) select s; //Colors that contain character ‘e’
foreach (string str in coll) Console.Write(str + " "); Console.Writeline();
coll = from s in colors where s.IndexOf('e') == -1 selects;  //Colors that doesnot contain char &’
foreach (string str in coll) Console. Write(str + " ");  Console.Writeline();
}

/



. LINQ to SQL

Probably the biggest and most exciting addition to the .Net Framework 3.5 is the addition of the .Net
Language Integrated Query Framework (LINQ) into C# 3.0. Basically, what LINQ provides is a lightweight facade
over programmatic data integration. This is such a big deal because data is King. Pretty much every application
deals with data in some manner, whether that data comes from memory, databases, XML files, text files, or
something else. Many developers find it very difficult to move from the strongly typed object-oriented world of C#
to the data tier where objects are second-class citizens. The transition from the one world to the next was a kludge
at best and was full of error-prone actions.

In CH, programming with objects means a wonderful strongly typed ability to work with code. You can
navigate very easily through the namespaces; work with a debugger in the Visual Studio IDE, and more. However,
when you have to access data, you will notice that things are dramatically different. You end up in a world that is
not strongly typed, where debugging is a pain or even non-existent, and you end up spending most of the time
sending strings to the database as commands. As a developer, you also have to be aware of the underlying data
and how itis.

-Microsoft has provided LINQ as a lightweight' fagade that provides a strongly typed interface to the
underlying data stores. LINQ provides the mea ns for developérs to stay within the coding: environment they are
used to and access the underlying data as objects that work with the IDE, Intellisense, and even debugging. With
LINQ, the queries that you create now become first-class citizens within the .NET Framework alongside everything
else you are used to. When you work with queries for the data store you are working with, you will quickly realize
that they now work and behave as if they are types in the system. This means that you can now use any .NET-
compliant language and query the underlying data stores as you never have before.

LINQ to SQL and Visual Studio:

LINQ to SQL in particular is a means to have a strongly typed interface against a SQL Server database. You
will find the approach that LINQ to SQL provides is by far the easiest approach to the querying SQL Server available
at the moment. It is important to remember that LINQ to SQL is not only about querying data, but you also are
able to perform Insert/Update/Delete statements that you need to perform which are known as CRUD operations
{Create/Read/Update/Delete). Visual Studio comes into strong play with LINQ to SQL in that you will find an
extensive user interface that allows you to design the LINQ to SQL classes you will work with.

To start using LINQ to SQL first open a new Windows Project naming it as “LingProject”, then open the
Server Explorer and create a new table under our database naming the table as “Customer” with the following
columns and also store some initial data in it:

Custid (Int) [PK] Cname (Varchar) City {Varchar) Balance (Money)

Adding a LINQ to SQL Class:

To work with LINQ first you need to convert relational types of DB into object oriented types under the
language and the process of this conversion is known as ORM (Object Relational Mapping) to perform this we are
provided with a tool under visual studio i.e. OR Designer (Object Relational Designer) which does an outstanding
job of making it as easy as possible.

To start this task, right-click on LingProject in Solution Explorer and select ‘Add New Item’ from the
provided menu. In the items of dialog box, you will find LINQ to SQL Classes as an option. Because in this example
we are using CSDB database, name the file as “CSDB.dbml” {Database Markup Language). Click on the Add button,
and you will see that this operation creates a couple of files for you under the project after adding the
“CSDB.dbml” file. Open the solution explorer and watch under the CSDB.dbml file we will find 2 components
(CSDB.dbml.layout and CSDB.designer.cs) and also adds the reference of System.Data.Ling assembly.



Introducing the O/R béslgner:

Another big addition to the IDE that appeared when you added the LINQ to SQL class to your project was
a visual representation of the .dbml file. The O/R Designer will appear as a tab within the document window
directly in the IDE. The O/R Designer is made up of two parts. The first part is for data classes, ‘which can be
Database, Tables, Views, etc. Dragging such items on this surface will give you a visual representation of the object
that can be worked with. The second part (on the right) is for methods, which map to the stored procedures within
the database.

Creating the Customer Object:

For this example, we want to work with the Customer table from the CSDB database, which means that
you are going to create a Customer class that will use LINQ to SQL map to Customer table. Accomplishing this task
is simply a matter of opening up a view of the tables contained within the database from the Server Explorer dialog
within Visual Studio and dragging and dropping the Customer table onto the design surface of the O/R Designer in
LHS which will prompt with a window asking for storing of ‘Connection String’ under Config File, so select Yes in it
which will add a Config File in the project and adds the connection string into it and also a bunch of code is added
to the CSDB.designer.cs file on our behalf with a set of classes in it, and those classes will give you a strongly typed
access to the Customer fable. When we drag and drop the first table on OR Designer the following actions gets..
performed internally: '

1. Defines a class representing the database from which we are accessirig the objects with the name as
DataContext and it uses our .dbml file name as a prefix, because our .dbml file name is CSDB the name of
DataContext will CSDBDataContext. .

2. Defines a class representing the table we have dragged and dropped on the OR Designer where the name
of the class will be same as the table name, as we dropped the Customer table on OR Designer Customer
class gets defined.

3. Defines properties under the class which is defined representing the table, where each property is defined
representing each column of the table.

Note; Now from the second object we place on OR Designer only the 2™ and 3™ steps gets repeated.

Let us have a look into the code added in CSDB.designer.cs file where we will find the classes
CSDBDataContent and Customer. CSDBDataContext is an object of type DataContext; we can view this as
something that maps to a Connection type object binding with the DB. This object works with the connection
string and connects to the database for any required operations when we create object of the class. DataContext
class also provides methods like CreateDatabase, DeleteDatabase, GetTable, ExecuteCommand, ExecuteQuery,
SubmitChanges etc, using which we ¢an perform action directly on the database.

Customer is the class that represents your table Customer and this class provides required properties
mapping with the columns of table and also contains a set of methods DeleteOnSubmit, InsertOnSubmit,
GetModifiedMembers, SingleOrDefault etc. for performing CRUD operations on table.

Now place a DataGridvView control on the first Form of project, change the name of DataGridView as
dgView and write the following code.
using System.Data.ling;

Under Form Load:
CSDBDataContext dc = new CSDBDataContext();
Table<Customer> tab = dc.GetTable<Customer>(); dgView. DataSource = tab;

Note: In the above case, the DataContext object is used to connect with CSDB database and then the GetTable()
method is called to populate the table of type Customer.
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Now add a new ferm in project and design it as following: t
Declarations: CSDBDataContext dc; List<Customer> cust; int rno = 0;

Under Form Load:
dc = new CSDBDataContext(); cust = dc.GetTable<Customer>({). ToList(); ShowDataf);

private void ShowData() {
textBox1.Text = custfrno].Custid.ToString(); textBox2.Text = custfrno].Cname;
textBox.z. Text = cust[rno].City; textBox4.Text = custfrno].Balance.ToString();

}

Undeér Prev Button: if (o >0) {
rno -= 1; ShowData();
Jelse
MessageBox.Show("First record of the table", "Information", MessogeBoxButtons.OK,
MessageBoxlicon.Information);

Under Next Button: if (rno < cust.Count - 1) {

rno += 1; ShowData();

}else
MessageBox.Show("Last record of the table", “Information", MessageBoxButtons.OK,

MessageBoxicon.Information);

Performing CRUD operations using LINQ:

Create 2 new Forms as following, change the name of DataGridView of first form as dgView and also set
its readonly property as True. In second form change the modifier of 4 TextBox s, and Clear Button as Internal.

Customer Details

Custid:
Cname:
City:

Balance:

i

~JL B

Code under First Form

Declarations: CSDBDataContext dc;

private void LoadDataf) {
dc = new CSDBDataContext(); dgView.DataSource = dc.Get Toble<Customer>(};

}



_ Under Form Load: LoodData();
Under Insert Button: Form4 f = new Form4(); f.ShowDialog(); LoadData();

Under Update Button:
if (dgView.SelectedRows.Count > 0) {

Form4 f = new Formd();
f.textBox1.Text = dgView.SelectedRows[0].Cells[0].Value. ToString(); f.textBox1.ReadOnly = true;
f.textBox2.Text = dgView.SelectedRows[0].Cells{1].Value. ToString();
f.textBox3.Text = dgView.SelectedRows[0].Cells[2]. Value. ToString();
f.textBox4.Text = dgView.SelectedRows[0].Cells[3].Value. ToString();
f.btnClear.Enabled = false; f.ShowDialog(); ioadData{);
}

else
MessageBox.Show("Select a record for updating”, "Warning", MessageBoxButtons.OK, MessageBoxicon.Warning);

Under Delete Button:
if (dgView.SelectedRows. Coun? >0){ _
- if (MessageBox.Show{"Do you wish to delete the record?", "Confirmation", MessageBoxButtons.YesNo, - -
MessageBoxican.Question) == DialogResult.Yes) { '
int custid = Convert.Tolnt32(dgView.5electedRows[0].Cells{0].Value);
Customer obj = dc. Customers.SingleOrDefault(C => C.Custid == custid);
dc.Customers.DeleteOnSubmit{obj); dc.SubmitChanges(); LoadData();

}
}

else
MessageBox.Show("Select a record for deleting”, "Warning", MessageBoxButtons.OK, MessageBoxlcon.Warning);

Under Close Button: this.Closef();

Code under Second Form

Under Save Button:
CSDBDataContext dc = new CSDBDataContext();

if (textBox1.ReadOnly == false) {
Customer obj = new Customer();
obj.Custid = int.Parse(textBox1.Text); obj.Cname = textBox2.Text;
obj.City = textBox3.Text; obj.Balance = decimal.Parse(textBox4. Text);
dc.Customers.InsertOnSubmit{obj); dc.SubmitChanges();
MessageBox.Show("Record added to database table”, "Information", MessageBoxButtons.OK,
MessageBoxlicon.Information);
}

else{
Customer obj = dc.Customers.SingleOrDefault(C => C.Custid == int.Parse(textBox1.Text});
obj.Cname = textBox2.Text; obj.City = textBox3.Text; obj.Balance = decimal.Parse(textBox4.Text);
de.SubmitChanges(); ;
MessageBox.Show("Record modified under database table”, "Information", MessageBoxButtons.OK,
MessageBoxlcon.Information);
}
Under Clear Button: textBox1.Text = textBox2.text = textBox3.Text = textBox4. Text = ™: textBox1.Focus(};

Under Clase Button: this.Close();



. To Perform CRUD onerations on databases using gng to Sgl we need to adopt the foliowlng process

- Ste nserting:
1. Create an object of Customer entity {Class], which is defined representing the Customer entity (Table) under

database into which the record has to be inserted (because each object is a record).

. 2. Referring to the properties of object assign the values, as we are aware those properties represents columns.
3. Call InsertOnSubmit method on DataContext object referring to the table (Customers) which adds the record to

the table in a pending state.

4. Call SubmitChanges method on DataContext object for committing the changes to DB server,

Steps for Updating:
1. Identify the record that has to be updated by calling SingleOrDefault method on DataContext object referring to

the table (Customers).
2. Re-assign values to properties so that old values gets changed to new values.
- 3. Call SubmitChanges method on DataContext object for committing the changes to DB server.
Steps for Deleting: ' :
1. Identify the record that has to be deleted from tab¥e by calling SingleOrDefault method on DataContext.
2. Call DeleteOnSubmit method on DataContext object referring to the table (Customers) that deletes the record |
frorn tablein a pendmg state.
3. Call SubmitChanges method on DataContext object for committing the changes to DB server.
Calling Stored Procedures thru LINQ:

if we want to call any SP of Sql Server DB using LINQ we need to first drag and drop the SP on RHS panel of
OR-designér, so that it gets converted into.a method under DataContext class with same name of the SP. If the SP
has any parameters those parameters will be defined for the method also, where input parameters of procedure
becomes input parameters and output parameters of procedure becomes ref parameters of the method. For
example if the below SP was dropped on RHS panel of OR-designer:

Create Procedure Add{@x int, @y int, @z int output)
The method gets created as following:

public int Add(int? x, int? y, ref int? z)

If the SP contains any non-query operations in it, in such cases the return type of method will be int,
where as if the SP has any select statements in it that returns tables as result then the return type of the method
will be a ResultSet (Collection of Tables). We can watch the code under Designer.cs file.

Calling Employee Select Procedure: drag and drop Employee_Select SP on the RHS panel of OR-Designer, take a
new form place a ComboBox control on top center and add values (All, Active and In-Active) into the ComboBox by
using its Items property, place a DataGridView control below the ComboBox, change the name as dgView and
write the below code:

Declarations: CSDBDataContext dc;

Under Form Load: dc = new CSDBDataContext(); comboBox1.Selectedindex = 0;

Under ComboBox SelectedindexChanged:
if (comboBox1.Text == "All"]
dataGridView1.DataSource = dc.Employee_Select{null, null);
else if fcomboBox1. Text == "Active”)
dataGridViewl.DataSource = dc.Employee_Select{null, true);
else if (comboBox1.Text == "In-Active")
dataGridView1.DataSource = dc.Employee_Select({null, false);
Calling Employee GetSalDetails Procedure: drag and drop Employee_GetSalDetails SP on the OR-Designer, create
a new form as following, set the ReadOnly property of 2™ to 5% TextBox’s as True and write the following code:
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Salary:
Nst Sal'

L.Emm.zl L. ﬂsse.arazl

Code under Execute Button:

CSDBDataContext dc = new CSDBDataContext(); decimai? sal = null, pf = null, pt = null, nsal = nulf;
dc.Employee_GetSal(int.Parse(textBox1.Text), ref sal, ref pf, ref pt, ref nsal);

textBox2. Text=sal. ToString();textBox3. Text=pf. ToString();textBox4. Text=pt. ToString();textBox5. Text=nsal.ToString()

Code under Close Button: this.Close();

Calling Employee InsertOrUpdate and Employee Delete Procedure’s:

Now drag and drop Employee_Insert procedure on the OR-Designer which we have created earlier. Add a
new Form, design it as following, place an OpenF}leDialog control on the fotm and write the following code:

gL - SR =
: Employee Deta:ls :
Eno: o ! i
. Ename: || ] |
. Job: : e " 1
Salary e R
lnseﬁ Clear ,‘ § Close I Load Irnage

using S ysrem.fo; usmg Sys tem.Data.Lling;

Declarations: CSDBDataContext dc; string imgPath;

Under Form Load: dc = new CSDBDataContext{);

Code under Insert Button:

int? Empno = null; byte[] data = File.ReadAllBytes(imgPath); Binary bin = new Binary(data);
dc.Employee_Insert(textBox2.Text, textBox3.Text, decimal.Parse(textBox4.Text), bin, ref Empno);
textBox1.Text = Empno.ToString();

Code under Clear Button:
textBox1.Text = textBox2.Text = textBox3.Text = textBox4.Text = ""; pictureBox1.Image = null; textBox2.Focus();

Code under Close Button: this.Close();

Code under Load Image Button:
openfileDialog1.Filter = "Jpeg Images (*.jpg) | *.jpg | Bitmap Images (*.bmp) [*.bmp | All Files (*.*)[*.*";
DialogResult dr = openFileDialog1.ShowDialog();
if (dr == DialogResult.OK) {
imgPath = openFileDialog1.FileName; pictureBox1.Imagelocation = imgPath;

}

Querying data from tables using LINQ to SQL: we can query and retrieve data from table(s} using a query

statement which should be used as following:

from <alias> in <table> [<clauses>] select <alais> | new { <list of columns> }

Now create Emp and Dept tables under CSDB database, drag and drop those tables on LHS panel of OR-
Designer, create a new form as following, change the DataGridView name as dgView and write the following code:



Emp Group By Job

from Multiple Tables ysing Jeoins | |
ARSI ETRINEDGRN I |

ggg[“ y larations: CSDBDataContext dc; bool flag;
Under Form Load: dc = new CSDBDataContext(); dgView.DataSource = from E in dc.Emps select E;
comboBox1.DataSource = (from E in dc.Emps select new { E.Job }).Distinct();
comboBox1.DisplayMember = "Job"; comboBox1.Selectedindex = -1; flog = true;
Under ComboBox SelectedindexChanged:
if(flag) { dgView.DataSource = from E in dc.Emps where EJob == comboBox1.Text select E; }
Under ComboBox KeyPress Event:
if (Convert.Tolnt32(e.KeyChar) == 13) {
if fcomboBox1.Text I= "All")
dgView.DataSource = from E in dc.Emps where E.Job == comboBox1.Text select E;
else
dgView.DataSource = from E in dc.Emps select E;

}
Under Buttonl1: dgView.DataSource = from E in dc.Emps select new { E.Empno, E.Ename, E.Job, Salary = E.Sal };

Under Button2: dgView.DataSource = from E in dc.Emps orderby E.Sal sefect E;

Under Button3: dgView.DataSource = from E in dc.Emps orderby E.Sal descending select E;

Under Buttond4: dgView.DataSource = from E in dc.Emps group E by E.Deptno into G select new
{ Deptno = G.Key, EmpCount = G.Count() };

Under Button5: dgView.DataSource = from E in dc.Emps group E by E.Job into G select new
{Job = G.Key, EmpCount = G.Count(} };

Under Buttoné: dgView.DataSource = from E in dc.Emps group E by E.Deptno into G where G.Count() > 5 select new
{ Deptno = G.Key, EmpCount = G.Count() };

Under Button?7: dgView.DataSource = from E in dc.Emps group E by E.Job into G where G.Count() < 5 select new
{Job = G.Key, EmpCount = G.Count() };

Under Button8: dgView.DatoSource = from E in dc.Emps where E.Job == "Clerk" group E by E.Deptno into G where
G.Count{) > 1 orderby G.Key descending select new { Job = G.Key, EmpCount = G.Count(} };

Under Button9: dgView.DataSource = from E in dc.Emps group E by E.Deptno into G select new
{ Deptno = G.Key, MaxSal = G.Max(E => E.Sal} };

Under Button10: dgView.DataSource = from E in dc.Emps group E by E_Job into G select new
{Job = G.Key, MinSal = G.Min(E => E.Sal)} };

Under Button11: dgView.DataSource = from E in dc.Emps join D in dc.Depts on E.Deptno equals D.Deptno select
new { E.Empno, E.Ename, E.Job, E.Mgr, E.Sal, E.Comm, D.Deptno, D.DName, D.Loc };

Note: Ling doesn’t have having clause, where clause is only provided with the behavior of where as well as having
also. If we use where before group by it works like where and if used after group by it works like having clause.

>«



ADO.NET En‘tifv Ffaﬁnework

ADO.NET Entity Framework abstracts the relational (logical) schema of the data that is stored in a
database and presents its conceptual schema to the application. This abstraction eliminates the object-relational
impedance mismatch that is otherwise common in conventional database-oriented programs. For example, in a
conventional database-oriented system, entries about a customer and their information can be stored in a
Customers table, their orders in an Orders table and their contact information in yet another Contacts table. The
application that deals with this database must "know" which information is in which table, i.e., the relational
_ schema of the data is hard-coded into the application.

The disadvantage of this approach is that if this schema is changed the application is not shielded from

the change. Also, the application has to perform SQL joins to traverse the relationships of the data elements in
order to find related data. For example, to find the orders of a certain customer, the customer needs to be
selected from the Customers table, the Customers table needs to be joined with the Orders table, and the joined
tables need to be queried for the orders that are linked to the customer. This model of traversing relationships
between items is very different from the model used in object-oriented programming languages, where the
relationships of an object's features are exposed as Properties of the object and accessing the property traverses
“ the relationship. Also, using SQL queries expressed as strihgs, only {0 have it processed by the database, keeps the
programming language from making any guarantees about the operation and from providing compile time type
information. The mapping of logical schema into the physical schema that defines how the data is structured and
stored on the disk is the job of the database system and client side data access mechanisms are shielded from it as
the database exposes the data in the way specified by its logical schema.
Entity Data Model: the Entity data model (EDM) specifies the conceptual model (CSDL) of the data via the Entity-
Relationship data model, which deals primarily with Entities and the Associations they participate in. The EDM
schema is expressed in the Schema Definition Language {SDL}, which is an application of XML. In addition, the
mapping (MSL} of the elements of the conceptual schema (CSDL) to the storage schema (SSDL) must also be
specified. The mapping specification is also expressed in XML. Visual Studio also provides Entity Designer, for visual
creation of the EDM and the mapping specification. The output of the tool is the XML file {*.edmx) specifying the
schema and the mapping.

Developing an EDM Project configuring with Sql Server:
Open a new project of type windows name it as SqQIEDMProject, open the add new item window, select
“ADO.NET Entity Data Model”, name it as “Sample.edmx” and click Add button, which opens a wizard for

configuring with the data source and to perform the ORM operation.
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Select “Generate from database” option and click on Next button, which displavs a window for:
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In this wmdow if our database is a!ready conF gured under Server Explorer, cOmboch w|ll show that
connéction detaals or else click on “New Connection” button beside the ComboBox whlch opens a Window as’

following:
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In this window default data source will be Microsoft Sql Server or else click on Change button which opens
the following window:

Change Data Source

Description

3 Nlucrcs¢ﬂ SQL Server Compact 4.0 2 Use thiz selection to connect to
Microzoft SQUL Server Database File Microsoft SQL Server 2005 or above, or

! Oracle Server to Microsoft SQL Azure using the .NET
<others Framework Datz Provider for SQL

: Server.

Data provider:
‘NET Framework Data Provider for SQL £ ~

1] Alwiays use this selection i oK f Cancel ’ 3

Choose Microsoft SQL Server database and click on “Ok” button, provide the connection details in the
Connection Properties window and click on “Ok” button, now select "Yes, include the sensitive data in the
connection string” RadioButton in Entity Data Model Wizard and click on “Next” button which displays a new
window as following:
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‘In this window choose the tables Dept and Emp, and click on Finish button which displays the list of tables

we have selected, relations between the tables and also on the RHS we will find a2 window “Model Browser”, in it
we can find our tables their columns and also the constraint that are used for establishing relations between the
tables etc. in object oriented view on the top (CSDBModel) as well as in relational view at the bottom

(CSbBModel.Store) as following:
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Here under the tables we will be finding some additional properties known as “Navigation Properties”
apart from the properties that will be generated for each column of the table. Navigation Properties are used for
navigating from one table to the other as these tables have relations between each other, using those properties
we can retrieve data from both these table without using any joins.

Note: if working under Visual Studio 2012 under Sample.edmx item we will be finding two additional files
Sample.tt and Sample.Context.tt, first delete these 2 files under Solution Explorer and now go to Sample.edmx in
document window, right click on it and select Properties and in the property window we will find a property “Code
Generation Strategy” which will be having the value as “None” change it as “Default” and build the solution.

Once we build the solution internally all the required classes representing the database with the name as
CSDBEntities (same as CSDBDataContext in Ling to Sqgl), selected tables as well as properties representing all the
columns of tables selected as well as methods which are required to perform the database operations gets
generated same as we have seen in case of LINQ to SQL. You can check this by expanding the Sample.edmx file in
solution explorer and view the code under Sample.Designer.cs file.




Now place a DataGridView control on a form and write the following code in its form load event:
CSDBEntities db = new CSDBE_nﬁties (O
dataGridViewl.DataSource = db.Emps.Select{"it.Empno, it.Ename, it.Job, it.Sal, it.Deptno");
: or
dataGridView1,DataSource = db.Emps.Select("it.Empno, it.Ename, it.Job, it.Sal, it.Deptno” ). Where("it.Deptno=30");
. or ] '
dataGridView1.DataSource = db.Emps.Select("it.Empno, it.Ename, it.Job, it.Sal, it.Deptno”).OrderBy("it.Deptno");
or
dataGridView1.DataSource = db.Emps.Select("it.Empno, it.Ename, it.Sal, it.Deptno”).OrderBy("it.Deptno Desc");

Note: “it” is an alias name representing the table and this is a standard alias name that should be used for any
table which cannot be changed. Select, Where and OrderBy are methods that predefined to access the data from

required tables.

Performing CRUD Operations: C

O O R

reate 2 forms as following:

Ename:
Job:
Salary:

Deptno: |

In the second Form change the modifier as Internal for all the 5 TextBox's, Save and Clear button also so
that they can be accessed from first form and in the first form change the, DataGridView name as dgView.

Code under First Form

Declarations: CSDBEntities db;

Under Form Load: db = new CSDBEntities();

dgView.DataSource = db.Emps.Select("it. Empno, it.Ename, it.Job, it.Sal, it.Deptno”);
Under Insert Button: Form3 f = new Form3(); f.btnSave.Text = “Insert"; f.ShowDialog();
dgView.DataSource = db.Emps.Select("it. Empno, it.Ename, it.Job, it.Sal, it.Deptno”);

Under Update Button: if (dgView.SelectedRows.Count > 0) {

Form3 f = new Form3();

f.textBox1.Text = dgView.SelectedRows([0].Cells[0]. Value.ToString();

f-textBox2.Text = dgView.SelectedRows[0Q].Cells[1]. Value.ToString();

[.textBox3.Text = dgView.SelectedRows[0].Cells[2). Value.ToString();

f-textBox4.Text = dgView.SelectedRows[0].Cells[3].Value.ToString();

f.textBox5.Text = dgView.SelectedRows[0].Cells[4].Value. ToString();

f.btnSave.Text = "Update"; f. ShowDialog();

dgView.DataSource = db.Emps.Select("it.Empno, it.Ename, it.Job, it.Sal, it.Deptno");
}
else

MessogeBox.Show("Select a record from GridView to update”, "Warning”, MessageBoxButtons.OK,

MessageBoxIlcon. Warning);



. Under Delete Button: if (dgView.SelectedRows.Count > 0) [
if (MessageBox.Show("Do you wish to delete the record?", “Confirmation”, MessageBoxButtons.YesNo,
' Messagquxfcon, Question) == DialogResult.Yes) {
int empno = Convert.Tolnt32(dgView.SelectedRows[0].Cells[0].Value);
Emp obj = db.Emps.SingleOrDefault(E => E.Empno ==empno); db.Emps.DeleteObject(obj);
db.SaveChanges(); dgView.DataSource=db.Emps.Select("it.Empno, it.Ename, itJob, it.Sal, it.Deptno");

}
}

else
MessageBox.Show("Select a record from GridView to delete", "Warning", MessageBoxButtons.OK,

MessageBoxicon.Warning);

Code under Second Form

Under Save Button:
CSDBERntities db = new CSDBEntities();

if (btnSave.Text == "Insert”) {
- Emp obj =new Emp(); obj. Empno =int. Parse{rextBoxI Text); obj.Ename = textBox2.Text;
oijob = textBox3.Text; obj. Sal = decimal, Parse(textBox4. Text) obj.Deptno = int. Parse{textsoxs Text)

db.Emps.AddObject(obj); db.SaveChanges();
}

efse {
int empno = int.Parse(textBox1.Text); Emp obj = db.Emps. Smg!eOrDefauft{E => E.Empno == empno);

obj.Ename = textBox2.Text; objJob = textBox3.Text; obj.5al = decimal Parse(textBox4.Text);
obj.Deptno = int.Parse(textBox5.Text); db.SaveChanges(}); =
}

Calling Stored Procedures:
To call Stored Procedures, go to Sample.edmx in document window, right click on it and select the option

“Update model from the Database” which opens a window as following:
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In this window expand the Stored Procedure and Functions node and select the procedures we want to
consume in our application and click finish, now in the Model Browser window all the stored procedures gets
added in CSDBModel.Store under the node Stored Procedures/functions as well as in CSDBModel under the node
Function Imports we can find all the Stored Procedures selected which got converted into methods and we can
find them with in the class CSDBEntities, same as we seen in case of Ling to Sql.
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To call the Employee_Select ;ocedure add a new Form under the project, place a ComboBox control at
“Top Center” of the form and add the values (All, Active and In-Active) by using the items collection property, now
placea DataGridView control below the ComboBox setting its dock property as bottom and write the following:
~ Declarations: CSDBEntities db;
Under Form Load: S .
db = new CSDBEntities(); comboBox1.Selectedindex = 0;

Under ComboBox SelectedindexChanged:

iffcomboBox1.5Selectedindex == 0) { dataGridView1.DataSource = db.Employee_Select(null, null); }

else iffcomboBox1.5electedindex == 1) { dataGridView1.DataSource = db.Employee_Select{null, true); }
else if (comboBox1.Selectedindex == 2) { dataGridView1.DataSource = db.Employee_Select(null, false); }
' Retrieving data from Tables:

We can retrieve data from table(s) using “Ling to Entities” query language which will be same as we have
used in case of “Ling to Sql” for querying the data. We can use all the queries and clauses as it is here also the only
difference is retrieving data from multiple tables is simplified here i.e. by using the navigation properties we have
seen above we can access the data from multiple tables without using any join statement. To test this add a new
form under the project, place a DataGridView Control on it and write the following code under its Form Load:
CSDBEntities db = new CSDBEntities(};
dataGridView1.DataSource = from E in db.Emps select new { E.Empno, E.Ename, E.Job, E.Mgr, E.HireDate, E.Sal,
E.Comm, E.Dept.Deptno, E.Dept.DName, E.Dept.Loc };

Developing an EDM Project configuring with Oracle:

Open a new project of type windows; name it as “OracleEDMProject”. Open “Add New Item” window under
the project, select "ADO.NET Entity Data Model”, name it as “Sample.edmx” and click on Add Button which opens
a wizard for configuring with the data source and to perform the ORM operation, select “Generate from database”
option in it and click Next Button, in the Next Window click on “New Connection” Button, select Oracle Database in

the window opened and click OK:
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Provide the connection details for Oracle and then click on Test Connection button to check the connection
. details and then cllck on OK button
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Once you click on Ok button it opens the following window, in it select the radio button ”Yes, |nclude the
. sensitive data in the connection string” and tlick-on the Next Button: ' :
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Now it dzsplays a window with the list of table and stored procedures present under the database, select Ernp
and Dept tables in it and click finish button which displays the list of tables we have selected, relations between
the tables, also on the RHS we will find a window “Model Browser” and in it we can find our tables their columns
and also the constraint that are used for establishing relations between the tables etc.

Here under the tables we will be finding some additional properties known as “Navigation Properties” apart
from the properties that will be generated for each column of the table. Navigation Properties are used for
navigating from one table to the other as these tables have relations between each other, using those properties
we can retrieve data from both these table without using any joins.

Once the tables are selected and clicked on the finish button internally all the required classes representing
the database with the name as Entities, selected tables as well as properties representing all the columns of tables
selected as well as methods which are required to perform the database operations gets generated same as we
have seen in case of LINQ to SQL. You can check this by expanding the Sample.edmx file in solution explorer and
view the code under Sample.Designer.cs file,

Note: if working under Visual Studio 2012 under the Sample.edmx we will be finding two additional files Sample.tt
and Sample.Context.tt, first delete these 2 files under Solution Explorer and also under the Model Properties we
will find a property “Code Generation Strategy” which will be having the value as “None” change it as “Default”.
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Now Place a DataGridView contro[ on a form change the name of the control ad dgView and write the followmg
code under the form load event:
Entities db = new Entities (); //Creating object of Entities class for establishing connection
dgView.DataSource = db.EMPs.Select("it.Empno, it.Ename, it.Job, it.5al, it.Deptno”);
' or
. dgView.DataSource = db.EMPs.Select("it.Empno, it.Ename, it.lob, it.Sal, it. Deptno").Where("it.Deptno=30");
or
dgView.DataSource =
db.EMPs.Select("it.Empno, it.Ename, it.Job, it.Sal, it.Deptno”). Where("it. Deptno=30").OrderBy("it.Sal");
or
dgView.DataSource =
db.EMPs.Select{"it.Empno, it.Ename, it.Job, it.Sal, it.Deptno"). Where("it. Deptno=30").OrderBy("it.Sal Desc");

Performing CRUD Operations: Create 2 new forms as following:

g Emplye Details

Erﬁpr‘io; f o
Ename:_:'- L
Job:

< o [ e e e e o e o

' SaveJLC ear 1_ Clo.-:-:em

In the second Form change the modifier as Interna[ for aII the 5 TextBox's, Save and Cfear hutton also S0 that :
they can be accessed from first form and in the first form change the DataGridView name as dgView.

Code under First Form

Declarations: Entities db;

Under Form Load: db = new Entities(};

dgView.DataSource = db.EMPs.Select("it. Empno, it.Ename, it.Jjob, it.Sal, it.Deptno®);
Under Insert Button: Form3 f = new Form3(); f.btnSave.Text = "insert”; f.ShowDialog();
dgView.DataSource = db.EMPs.Select("it.Empno, it.Ename, it.Job, it.Sal, it. Deptno");

Under Update Button: if (dgView.SelectedRows.Count > 0} (
Form3 f = new Form3(};
f.textBox1.Text = dgView.SelectedRows[0].Cells[0]. Value.ToString(), f.textBox1.ReadOnly = true;
f-textBox2.Text = dgView.SelectedRows[0].Cells{1]. Value ToString();
f.textBox3.Text = dgView.SelectedRows[0].Cells{2]. Value. ToString();
[f-textBox4. Text = dgView.SelectedRows[0].Cells[3]. Value.ToString();
f.textBox5. Text = dgView.SelectedRows([0].Cells{4]. Value. ToString();
f.btnSave.Text = "Update"; f.btnClear.Enabled = false; f.ShowDialog();
dgView.DataSource = db.EMPs.Select("it.Empno, it.Ename, it.Job, it.5al, it.Deptno”);
J
else
MessageBox.Show("Select a record in GridView for update.", "Warning", MessageBoxButtons.OK,
MessageBoxicon.Warning);



Under Delete Button: if (dgView. SelectedRows.Count > 0} {
if {(MessageBox.Show{"Are you sure of de!etfng the record?", "Confirmation", MessageBoxButtons.YesNo,
MessageBoxIcon.Question) == DialogResult.Yes) {
int Empno = Convert.Tolnt32{dgView.SelectedRows[0].Cells[0]. Value);
EMP obj = db.EMPs.SingleOrDefault(€ => E.EMPNO == Empno);
db.EMPs.DeleteObject(obj); _
db.SaveChanges(); dgView.DataSource=db.EMPs.Select("it.Empno, it.Ename, itJob, it.5al, it.Deptno");
) ;
}

else .
MessageBox.Show("Select a record in GridView for delete.”, "Warning”, MessageBoxButtons.OK,

‘MessageBoxicon.Warning);

Code under Second qum

Under Insert Button:

Entities db = new Entities();

if (btnSave.Text == "Insert") {. . i
EMP obj = new EMP(,! obj. EMPNCJ fnt.Parse{textBoxI Text) ob,v ENAME = textBox2.Text;
0bj.JOB = textBox3.Text; obj.SAL = double.Parse(textBox4.Text); obj. DEPTNO = int.Parse(textBox5.Text);
db.EMPs.AddObject{obj); db.SaveChanges();

}

else {
int Empno = int.Parse(textBox1.Text}); EMP obj = db.EMPs.SingleOrDefault(E => E.EMPNO == Empno);
obj.ENAME = textBox2.Text; obf.JOB = textBox3.Text; obj.SAL = double.Parse(textBox4.Text);
obj.DEPTNO = int.Parse(textBox5.Text); db.SaveChanges();

}
Under Clear Button:
textBox1.Text = textBox2.Text = textBox3.Text = textBox4.Text = “”; textBox1.Focus();
Calling Stored Procedures:

We can call stored procedures also using EDM just like in “Ling to Sqgl”, to call the Select_Emp stored
procedure we have defined under the MyPackage earlier while discussing of ADO.Net, first open Sample.edmx file
right click on the file and select “Update Model from Database”:
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Now it opens a “Update Wizard” which we have seen earlier while creating a Model, in that expand the
node Stored Procedures and select the SP “MYPACKAGE.SELECT_DEPT” and “MYPACKAGE.SELECT_EMP and click
Finish button:
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Now a window gets opened asking about the Qutput Parameter for both the procedures we selected, click on
Execute button in both the windows:

Now under the Model Browser below Model.Store we will find the 2 procedures we have selected.
As we have learnt in “Ling to Sql” that Stored Procedures gets converted into methods here also the
same thing happens, so in Model Browser under the node Sample edmx we will find the 2 procedures as
Functlon Imparts

Pl Al KaGE_SELECT_Enie

to s taeat Entities

L et Fuacm

PRTEvIeSv,
Progsdures . Fuonatissas

VDA‘-.)CA“' ~EELECT _DEST
Lo ] PR ASE SELECT _Crap

= e Covttreiees

Here our Stored Procedures SELECT_DEPT AND SELECT_EMP are returning the data from the database in the
form of a cursor as an Output parameter, so first we need to convert them into a return type of our method. To do
this open the Solution Explorer right click on the Sample.edmx file and select the option “Open With”, which opens
the followmg window init select the opt;on "XMI. [Text] Ednor and click on the Ok button
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Now it opens the Sample.edmx file in a XML format, and in it we will find a Tag “Schema” as following'

<Schema Namespace="Model.Store" Alias="Self" Provider="Devart.Data.Oracle" ProwderManifestToken-"Oracle,
10.2.0.3" xmins:store="http://schemas. microsoft.com/ado/2007/12/edm/EntityStoreSchemaGenerator"

" xmins="http://schemas.microsoft.com/ado/2009/02/edm/ssdl">

Now under the Schema tag add the following content in the last line which should look as fallowing:

<Schema Namespace="Model.Store" Alias="Self" Provider="Devart.Data.Oracle" ProviderManifestToken="Oracle,
10.2.0.3" xmins:store="http://schemas, microsoft.com/ado/2007/12/edm/EntityStoreSchemaGenerator"
xmins="http://schemas.microsoft.com/ado/2009/02/edm/ssdl"
xmins:devart="http://devart.com/schemas/edml/StorageSchemaExtensions/1.0">

Actually we are adding a new XML Namespace in the above case. Now go down the file and there we will
find a tag Function as following:
<Function Name="MYPACKAGE_SELECT_DEPT" Aggregate="false" Builtin="false" NiladicFunction="false"
IsComposable="false" ParameterTypeSemantics="AllowimplicitConversion"
StoreFunctionName="MYPACKAGE.SELECT_DEPT" Schema="SCOTT">
<Parameter Name="DCUR" Type="REF CURSOR" Mode="0ut" /> - s
</Function>

<Functiun Name—"MYPACKAGE SELECT E MP" Aggregate-"false" Bunltm "false" NiladicFunction="false"
IsComposable="false" ParameterTypeSemantics="AllowimplicitConversion"
StoreFunctionName="MYPACKAGE.SELECT_EMP" Schema="SCOTT">

<Parameter Name="ECUR" Type="REF CURSOR" Mode="0Qut" />
</Function> '

Under the Function Tag we will find a sub tag Parameter which is our Output parameter DCUR and ECUR
what we defined as Cursor which should be changed as a return type of the methods, so do the following to
change it and after modification it should look as below:
<Function Name="MYPACKAGE_SELECT_DEPT" Aggregate="false" Builtin="false" NiladicFunction="false"
IsComposable="false" ParameterTypeSemantics="AllowimplicitConversion”
StoreFunctionName="MYPACKAGE.SELECT_DEPT" Schema="SCOTT" devart:ResultSetParameterName="DCUR">

<l-- <Parameter Name="DCUR" Type="REF CURSOR" Mode="0ut" /> -->
</Function>

<Function Name="MYPACKAGE_SELECT_EMP" Aggregate="false" Builtin="false" NiladicFunction="false"

IsComposable="false" ParameterTypeSemantics="AllowimplicitConversion”

StoreFunctionName="MYPACKAGE.SELECT_EMP" Schema="SCOTT" devart:ResultSetParameterName="ECUR">
<l-- <Parameter Name="ECUR" Type="REF CURSOR" Mode="0ut" /> -->

</Function>

Now save and close the Sample.edmx, re-open it form solution explorer again, go to Model Brower and
under Model.Store, expland Stored Procedures / Functions node, right click on the stored procedure

”MYPACKAGE SE LECT EPT” and select the option “Add Function Import” which opens a window as fol[owmg
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Now under the window opened change the Function Import Name as Select_DEPT, change the Returns a '
collection of as ”Entihes and choose the Entntyr “DEPT" After makmg the changes it should look as following
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Click on Ok button to close the window and do the same for “MYPACKAGE. SELECT_EMP” stored ®
procedure also by specufyrng the Function Import Name as “Select_ EMP” and Entlty as “EMP”, which will add 2
new functlons under the Function Imports node as foIImeg
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After adding the 2 functions under Function Imports, delete the first 2 functions
“MYPACKAGE_SELECT_DEPT” and “MYPACKAGE_SELECT_DEPT" from Function lmports, which should be as below:
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Invoking the above Functions:

Add a new Windows Form in the project, place a SplitContainer on it, change the Orientation property as
horizontal, place & DataGridView on each panel by setting their Dock property as Fill and write the following code:
Under Form Load:

Entities db = new Entities();

dataGridViewl.DataSource = db.SELECT_DEPT(); dataGridView2.DataSource = db.SELECT_EMP();




'Retrieving data from tables:

Take a new form and design it as following, change the DataGridView name as dgView and write the code:

- Declarations: Entities db;
Under Form Load:db = new Entities(); comboBox1.DataSource = db.EMPs.Select("it.Job").Distinct();
comboBox1.DisplayMember = "Job";
dgView.DataSource = from'E in db.EMPs select new { E.EMPNO, E.ENAME, E.JOB, E.SAL, E.COMM, E.DEPTNO };
Under ComboBox SelectedindexChanged: )
dgView.DataSource = fiom £ i db.EMPs where E.JOB == comb6Box1.Text select new { E.EMPNO, E.ENAME, E.JOB,
E.SAL, E.COMM, E.DEPTNO };

" Under Emp Count Group By Deptno Button:
dgView.DataSource = from E in db.EMPs group E by E.DEPTNO into G orderby G.Key select new { Deptno = G.Key,
EmpCount = G.Count(} };
Under Emp Count Group By Deptno with Having Clause Button:
dgView.DataSource = from E in db.EMPs group E by E.DEPTNO into G where G.Count() > 3 orderby G.Key select new
{ Deptno = G.Key, EmpCount = G.Count{) };

Under Emp Count Group By Job Button:

dgView.DataSource = from E in db.EMPs group E by E.JOB into G orderby G.Key select new { Job = G.Key, JobCount =
G.Count() };

Under Max Sal Group By Deptno Button:

dgView.DatoSource = from E in db.EMPs group E by E.DEPTNQ into G orderby G.Key select new { Deptno = G.Key,
MaxSal = G.Mox(i => i.SAL} };

Under Min Sal Group By Job Button:

dgView.DataSource = from E in db.EMPs group E by E.JOB into G orderby G.Key select new { Job = G.Key, MinSal =
G.Min(i=>i.SAL) );

Under Data from Multiple Tables Button:

dgView.DataSource = from € in db.EMPs select new { E.EMPNO, E.ENAME, EJOB, E.MGR, E.HIREDATE, E.SAL,
E.COMM, E.DEPT.DEPTNO, E.DEPT.DNAME, E.DEPT.LOC };

Under Get Selected Columns Button:
dgView.DataSource = from E in db.EMPs select new { E.EMPNO, E.ENAME, E.JOB, E.SAL, E.DEPTNO };

LINQ Vs EDM:
* LINQ to SQL wos developed for rapid application development (RAD), whereas Entity Framework was
developed for enterprise application development.
+ [INQ to 5QlL works with the objects in o datobase whereas Entity Framework works with the conceptual
model of a database. As exploined earlier, these are two different things which further mean that the
Entity Framework allows you to perform queries against relationships between entities, mapping single
entities to muitiple tables, and so on.




ADO.Net

Pretty much every application deals with data in some manner, whether that data comes from memory,
databases, XML files, text files, or something else. The location where we store the data can be called as a Data
Source or Data Store where a Data Source can be a file, database, or indexing server etc.

Programming Languages cannot communicate with Data Sources directly because each Data Source
adopts a different Protocol (set of rules) for communication, so to overcome this problem long back Microsoft has
introduced intermediate technologies like JET, Odbc and Oledb which works like bridge between the Applications
and Data Sources to communicate with each other.

The Microsoft Jet Database Engine is a database engine on which several Microsoft products have been
built. A database engine is the underlying companent of a database, a collection of information stored on a
computer in a systematic way. The first version of Jet was developed in 1992, consisting of three modules which
could be used to manipulate a database. JET stands for Joint Engine Technology, sometimes being referred to as
Microsoft JET Engine or simply Jet. Microsoft Access and Excel uses Jet as their underlying database engine. Over
the years, Jet has become almost synonymous with Microsoft Access, to the extent where many pecple refer to a
Jet database as an "Access database”. MS developed Jet database system, a C-based interface allowing
applications to access that data, and a selection of driver DLLs that allowed the same C interface to redirect input
and output to da!abases,_like Paradox and xBase. However, Jet did not use SQL; the interface was in C anzd

consisted of data structures and function calls.

ODBC (Open Database Connectivity) is a standard C programming language middleware API for accessing
database management systems (DBMS). ODBC accomplishes DBMS independence by using an QDBC driver as 2
translation layer between the application and the DBMS. The application uses ODBC functions through an CDBC
driver manager with which it is linked, and the driver passes the query to the DBMS. An ODBC driver will be
providing a standard set of functions for the application to use, and implementing DBMS-specific funcHonality. A
application that can use ODBC is referred to as "ODBC-compliant”. Any ODBC-compliant application caii access sny
DBMS for which a driver is installed. Drivers exist for all major DBMSs as well as for many other data sources like
address book systems and Microsoft Excel, and even for text or CSV files. ODBC was originally developed by

Microsoft during the early 1990s.

OLE DB (Object Linking and Embedding, Database, sometimes written as OLEDB or OLE-DB), an APi
designed by Microsoft, allows accessing data from a variety of sources in a uniform manner. The API provides a set
of interfaces implemented using the Component Object Model {COM). Microsoft originally intended OLE DB as a
higher-level replacement for, and successor to, ODBC, extending its feature set to support a wider variety of iion-
relational databases, such as object databases and spreadsheets that do not necessarily implement SQL.

OLE DB is conceptually divided into consumers and providers. The consumers are the applications that
need access to the data, and the providers are the software components that implement the interface and thereby
provide the data to the consumer. An OLE DB provider is a software component enabling an OLE DB consumar to
interact with a data source. OLE DB providers are alike to ODBC drivers or JDBC drivers for Java. OLE DB providers
can be created to access such simple data stores as a text file and spreadsheet, through to such complex databases
as Oracle, Microsoft SQL Server, Sybase ASE, and many others. It can also provide access to hierarchical data stores

such as email systems.
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DAQ’s, RDO’s and ADQ’s in Visual Basic Lan_guage:'
Visual Basic Language used DAO’s, RDO’s and ADO's for data source communication without having to

deal with the comparatively complex JET or ODBC or OLEDB API.

I
SJET
——+ DAO = > " - = JET
. Driver's Database™s
Visual
. oDBC . Data
Basic —> RDO s % Driver's Source’s
App s
| ] ADO < OLI?DB - Data
Provider™s Source’s

Data Access Objects is a deprecated general programming interface for database access on Microsoft
Windows systems using Joint Engine Technology.

Remote Data Objects {abbreviated RDO) is the name of an obsolete data access application programming
interface primarily used in Microsoft Visual Basic applications on Windows 95 and later operating systems. This
includes database connection, queries, stored procedures, result manipulation, and change commits. It allowed
developers to create interfaces that can directly interact with Open Database Connectivity (ODBC) data sources on

remote machines.

Microsoft's ActiveX Data Objects (ADO) is a set of Component Object Mode! (COM) objects for accessing
data sources. It provides a middleware layer between programming languages and OLE DB (a means of accessing
data stores, whether they be databases or otherwise, in a uniform manner). ADO allows a developer to write
programs that access data without knowing how the database is implemented; developers must be aware of the
database for connection only. ADQ is positioned as a successor to Microsoft's earlier object layers for accassing

- data sources, including RDO (Remote Data Objects) and DAO (Data Access Objects). ADO was introduced by

Microsoft in October 1996.

ADO.NET Providers:
ADO.NET providers can be created to access such simple data stores as a text file and spreadsheet,

through to such complex databases as Oracle, Microsoft SQL Server, MySQL, PostgreSQL, SQLite, DB2, Sybase ASE,
and many others. They can also provide access to hierarchical data stores such as email systerns. However,
because different data store technologies can have different capabilities, every ADO.NET provider cannot
implement every possible interface available in the ADO.NET standard. Microsoft describes the availability of an
interface as "provider-specific,” as it may not be applicable depending on the data store technology involved.

ADO.Net:
it is a set of classes that expose data access services to the .NET programmer. ADO.NET provides

functionality to developers writing managed cade similar to the functionality provided to native COM developers
by ADO. ADO.NET provides consistent access to data sources such as Microsoft SQL Server, as well as data sources

exposed through OLE DB and XML.

Data-sharing consumer applications can use ADO.NET to connect to these data sources and retrieve,
manipulate, and update data. ADO.NET provides a rich set of components for creating distributed, data-sharing
applications. It is an integral part of the .NET Framework, providing access to relational data, XML, 2 iy phication
data. ADO.NET supports a variety of development needs, including the creation of front-end database clients and
middle-tier business objects used by applications, tools, languages, or Internet browsers.



ADO.Net provides libraries for Data Source communication under the fulinwing namespaces:
= System.Data
s System.Data.Oledb
System.Data.SqlClient
; System.Data.OracleClient
e System.Data.Odbc

Note: System.Data, System.Data.Oledb, System.Data.SqlClient and System.Data.Odbc namespaces are defined
under the same assembly System.Data.dll where as the namespace System.Data.OracleClient is defined under the

assembly System.Data.OracleClient.dll.

System.Data: types of this namespace are used for holding and managing of data on client machines. This
namespace contains following set of classes in it: DataSet, DataTable, DataColumn, DataRow, DataView,
DataRelation etc.

System.Data.Oledb: types of this namespace can communicate with any Data Source like files, databases, and
indexing servers etc. using Oledb Providers (Un-Managed COM Provider).

System.Data. Sg!Chent. types of this namespace can purely communicate with Sql Server database only using
SgiClient Provider (Managed ADO.Net Provider). ; ; :

System.Data.OracleClient: types of this namespace can purely communicate with Oracle database only using

QOracleClient Provider (Managed ADO.Net Provider).
System.Data.Odbc: types of this namespace also can communicate with any Data Source using Un-Managed Odbc

Drivers.

All the above 4 namespaces contains same set of types as following: Connection, Command, DataReader,
DataAdapter, CommandBuilder etc, but here each class is referred by prefixing with their namespace before the
class name to discriminate between each other as following:

OledbConnection  OledbCommand  OledbDataReader OledbDataAdapter  OledbComman«i Suilder

SqlConnection SglCommand SglDataReader SqlDataAdapter SqgiCommandBuilder
OracleConnection OracleCommand OracleDataReader  OracleDataAdapter OracleCommandBuilder
OdbcConnection OdbcCommand OdbcDataReader OdbcDataAdapter OdbcCommandi ailder

Performing Operations on a DataSource: Each and every operation we perform on a Data Source irvolves in 3

steps, like:
s  Establishing a connection with data source.
+ Sending request to data source as a sqgl statement.
+ Capturing the results given by data source.

Establishing a Connection with Data Source:
It's a process of opening a channel for communication between Application and Data 3ource that is

present on a local or remote machine to perform any operations. To open the channel for communication we can

use the Connection class.

Constructors of the Class:
Connection()
Connection{string ConnectionString)
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Note: ConnectionString is a collection of attributes that are used for cannecting with a DataSoﬁrce, those are:

=  Provider.

= Data Source

= User Id and Password

= Database or Initial Catalog

* Trusted_Connection or Integrated Security
e DSN

Provider: as discussed earlier provider is required for connecting with any data source's, we have 3 different

provider available for each data source.
Oracle Msdaora Sql Server SqlOledb

MS-Access or MS-Excel  Microsoft.Jet.Oledb.4.0 MS-Indexing Server Msidxs
Data Source: it is the name of target machine to which we want to connect with but it is optional when the data

source is on a local machine.
User Id and Password: as db's are secured places for storing data, to connect with them we require a valid i'ser id

and password.
Oracle: Scott/tiger Sql Server: Sa/<pwd>

Database ot Initial Catalog: these attributes are used while connecting with Sql Server. Database to specify the

name of database we want to connect with. _
Trusted Connection or Integrated Security: these attributes are also used while connecting witli

Database only to specify that we want to connect with the Server using Windows Authentication. in ¢ ¢a

r

should not again use User Id and Password attributes.
DSN: this attribute is used to connect with data sources by using Odbc Drivers.

Connection String for Oracle: "Provider=Msdaora;User |d=Scott;Password=tiger[;Data Source=<server>}"

a8

Connection String for Sql Server: "Provider=5glOledb;User Id=Sa;Password=<pwd>;Database=-:i i.2

Source=<server>]"

Note: in case of Windows Authentication in place of User Id and Password attributes we need to use Integrated
Security = SSPI (Security Support Provider Interface) or Trusted_Connection = True.

Members of Connection class:
1. Open{): a method which opens a connection with data source.
2. Close(): a method which closes the connection that is open.
3. State: an enumerated property which is used to get the status of connection.
4. ConnectionString: a property with is used to get or set a connection string which is asscciated wiils i1,

connection object.

The Object of class Connection can be créated in any of the following ways:
Connnection con = new Connection(); con.ConnectionString = "<connection string>";

or
Connection con = new Connection("<connection string>");

Testing the process of establishing a connection: open a new project of type Windows Forms Anni
name it is an DBOperations. Place 2 buttons on the form and set their caption as “Connect wi-,




using System.Data.OleDb;

Declarations: OledbConnection ocon, scon;

Under Connect with Oracle using OLEDB Provider:

ocon = new OleDbConnection{“Provider=Msdaora;User Id=Scott;Password=tiger,Data Source=<server>"};
ocon.Open(); MessageBox.Show(ocon.State. ToString(}); ocon.Close(); MessageBox.Show(ocon.State. ToString());

Under Connect with Sqi Server using Oledb Provider:
scon = new OleDbConnection(); scon.ConnectionString =
"Provider=SqlOledb,User Id=Sa;Password=<pwd>; Database=Master; Data Source=<server>";

scon.Open(); MessageBox.Show(scon.Sta te.ToString( )); scon.Close(); MessageBox.Show(scon.State. ToString()});
)écifyi ng

Sending request to Data Source as a Sql Statement: In this process we send a request to Data Source |J‘}-‘-‘.-.-;
the type of action we want to perform using a Sgl Statement like Select, insert, Update, and Delete or by calling a

Stored Procedure. To send and execute those statements on data source we use the class Command.

Constructors of the class: Command() Command(string CommandText, Connection con)
Note: CommandText means it can be any Sql Stmt like Select or Insert or Update or Delete Stmis «r “tored

Procedure Name.

Properties of Command Class:
1. Connection: sets or gets the connection object associated with command object.
2. CommandText: sets or gets the sgl statement or SP name associated with command object.

The abject of class Command can be created in any of the following ways:
Command cmd = new Command(); cmd.Connection = <con>; cmd.CommandText = "<sgl stmt or SP Name>";
) or

Command cmd = new Command{"<sgl stmt or SP Name>", con};

Methods of Command class:

e [xecuteReader({) > DataReader
e ExecuteScalar() -> object
«  ExecuteNonQuery() - int

Note: after creating object of Command class we need to call any of these 3 methods to execute that stzates o nt.

Use ExecuteReader() method when we want to execute a Select Statement that returns data 25 rows and
columns. The method returns an object of class DataReader which holds data that is retrieved from dat .z 5o

the form of rows and columns.

Use ExecuteScalar{) method when we want to execute a Select Statement that returns & i ¢
result. The method returns result of the query in the form of an object.

Use ExecuteNonQuery() method when we want to exccute any SQL statement other than select. e
Insert or Update or Delete etc. The method returns an integer that tells the no. of rows affected by the statcoi.

Note: The above process of calling a suitable method to capture the results is our third step i.e. captu:ing:

results given by data source.
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Accessing data from a DataReader: DataReader is a class.which can hold data in the form of rows and columns, to

access data from DataReader it provides the following methods:

1. GetName(int columnindex) -> string
Returns name of the column for given index position.

2. Read() -> bool
Moves record pointer from the current location to next row and returns a bool value which tells whether the row

to which we have moved contains data in it or not, that will be true if data is present or false if data is not present.

3. GetValue(int coloumnindex) -> “object
Used for retrieving column values from the row to which pointer was pointing by specifying the column index

position. We can also access the row pointed by pointer in the form of a single dimensional array also, either by

specifying column index position or name, as following:

<DR>[column index] -> object
<DR>[column name] -> object
Add a new Windows Form under the project and design it as following:

Department Details

| DEPTNO
| DNAME

using System Data.OleDb; s
Declarations: OleDbConnection con; OleDbCommand cmd; OleDbDataReader dr;

Under Form Load: con=new OleDbConnection("Provider=Msdaora;User Id=Scott;Password=tiger”);

cmd = new OleDbCommand("Select Deptno, Dname, Loc From Dept", con); con.Open(); dr = cmd.ExecuteReader();
labell.Text = dr.GetName(0); label2.Text = dr.GetName(1); label3.Text = dr.GetName(2); ShowData();

private void ShowData() {
if(dr.Read()) {
textBox1.Text = dr.GetValue(0).ToString(); textBox2.Text = dr[1].ToString(); textBox3.Text = dr["Loc"] ToStringl);

}
else  MessageBox.Show("Last Record");

} i 3 e —

Under Next Button: ShowData();
Under Close Button: if(con.State != ConnectionState.Closed) { con.Close(); } this.Close(); T
Working with Sql Server
Sql Server is a collection of databases, where 3 database is again collection of various objeci- ‘i t.bles,
views, procedures etc.; users of Sql Server can be owner of 1 or more databases at a time, so whil~ ~onnecting
with sql server from a .net application within the connection string we need to specify name of i1 S we
want to connect either by using Database or Initial Catalog attributes.
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Sql Server provides 2 different modes of authentication fof connecting with the DB Server those are:

1. Windows Authentication . ' - :

2. Sql Server Authentication

When a user connects through windows authentication, Sql Server validates the account name and

password using the windows principal token in the operating system; this means that the user identity is
confirmed by windows, Sqi Server does not ask for the password and does not perform the identity validation.
When using Sql Server authentication, logins are created in sql server that is not based on windows user accounts,
both the user name and password are created by using sql server and stored in sqgl server database. Users
connecting with sql server authentication must provide their credentials every time they connect with DB Server.

Note: if we want to connect using windows authentication mode, within the connection string in the place of User
Id and Password attributes use “Trusted_Connection=True" or “Integrated Security=SSPI” attributes.

Connecting String for Sql Server Authentication:
“Provider=SqlOledb;User Id=Sa;Password=<pwd>;Database =<dbname>[;Data Source=<server name=>]"

Connecting String for Windows Authentication:
“Provider=5qlOledb; Trusted_Connection=True;Database=<dbname>[;Data Source=<server name>]"
Or
“Provider=5qlC0ledb;integrated Security=55PI;Database=<dbname>[;Data Source=<server name>}"

Creating a database on Sql Server:

Go to Start Menu -> Programs -> MS Sql Server -> 5gi Server Management Studio, open it and provide the
authentication details to login. Once the studio is opened in the LHS we find a window “Object Explorer”, in that
right click on the node Databases, select “New Database” that opens a window asking for the name, enter the
name as: <DB Name>, click ok which adds the database under databases node. Now expand the database node,
right click on Tables node and select “New Table” which opens a window asking for column names and data fypes

enter the following:

Eno (Int), Ename (Varchar), Job (Varchar), Salary (Money), Photo (Image), Status (Bit)

Now select Eno Column, right click on it and select the option “Set Primary Key” and make it as an identity
or key column of the table. Select Status column, go to its properties in the bottom and set “Defauit value or
Binding” property as 1, which takes the default value for status column as true. Click on the save button at top of
the studio which will prompt for table name enter name as “Employee” and click Ok which adds the tabie under
tables node. Now right click on the table created and select “Edit” which opens a window, in that enter the data

we want ignoring Photo and Status columns. Close the studio.

Note: We can connect with Sql Server from .net applications either by using Oledb or SqglClient classes also. If use
SqlConnection or OracleConnection classes to connect with databases then connection string doesn’t reguire
Provider attribute to be specified as these classes are designed specific for those databases.

Add a new form in the project and design it as following:

ot

Set Read-only Property as True

Set Enabled Property as talse




using System.Data.SqlClient;

Declarations: SqiConnection con; SqlCommand cmd;'SqIDataBeader dr; string SqiStr;

Under Form Load: con = new SqlConnection("User 1d=Sa;Password=<Pwd>;Database=<DB Name>;Data
Source=<Server Name>"); cmd = new SqlCommand(); cmd.Connection = con; con.Open(); LoadData();

private void LoadData() {
cmd.CommandText = "Select Eno, Ename, Job, Salary From Employee Order By Eno";

dr = cmd.ExecuteReader(); ShowData();

}

private void ShowData() {
if (dr.Read()} {
textBox1.Text = dr[0]. ToString(); textBox2.Text = dr{1]. ToString();
textBox3.Text = dr[2].ToString(); textBox4.Text = dr[3].ToString();
}
else  MessageBox.Show("No data exists."};
}
Under Next Button: ShowData();

Under New Button:

textBox1.Text = textBox2.Text = textBox3.Text = textBox4.Text = ";
dr.Close(); cmd.CommandText = "Select IsNull{Max{Eno), 1000) + 1 Frorn Employee";
textBox1.Text = cmd.ExecuteScalar().ToString(); btninsert.Enabled = true; textBox2.Focus();

private void ExecuteDML() {
DialogResult d = MessageBox.Show("“Are you sure of executing the below Sql Statement?\n\n" + SqlStr,

"Confirmation", MessageBoxButtons.YesNo, MessageBoxlcon.Question);
if (d == DialogResult.Yes) {
cmd.CommandText = SqiStr; int count = cmd.ExecuteNonQuery();
if (count >0) MessageBox.Show("Statement executed successfully”);

else MessageBox.Show("Statement failed execution”);
LoadData();
} }
Under Insert Button:
SqlStr = "Insert Into Employee (Eno, Ename, Job, Salary) Values(" + textBox1.Text + ", """ + textBox2.Text + "', '™ +
textBox3.Text + ™, “ + textBox4.Text + ")"; ExecuteDML(); btninsert.Enabled = false;
or

Sqlstr = String.Format("Insert Into Employee (Eno, Ename, Job, Salary) Values{{O}, '{1}, {2}, {3})", texiBoxl.Text,
textBox2.Text, textBox3.Text, textBox4.Text); ExecuteDML(); btninsert.Enabled = false;

Under Update Button:
Sqlstr = "Update Employee Set Ename="" + textBox2.Text + ", Job="" + textBox3.Text + ™', Salary="+ texiloxs Text

+ " Where Eno=" + textBox1.Text; dr.Close(); ExecuteDML(); or
SqliStr = String.Format("Update Employee Set Ename="{0}, Job="{1}', Salary={2} Where Eno={3}", textBox2.Text,

textBox3.Text, textBox4.Text, textBox1.Text); dr.Close(); ExecuteDML(});

Under Delete Button:
SqiStr = "Delete From Employee Where Eno=" + textBox1.Text; dr.Close(); ExecuteDML(); or

SqiStr = String.Farmat("Delete From Employee Where Eno=(0}", textBox1.Text); dr.Close(); Executv’l i

Under Close Button: if {con.State != ConnectionState.Ciosed) { con.Close(); } this.Close();




DataReader: it's a class designed for holding the data on client machines in the form of Rows and Columns.

Features of DataReader:
1. Faster access to data from the data source as it is connection oriented.
2. Can hold multiple tables in it at a time. To load multiple tables into a DataReader pass multiple select

.statements as arguments to command separated by a semi-colon.
E.g.: Command cmd = new Command("Select * From Student;Select * From Teacher", con);

DataReader dr = cmd.ExecuteReader();

Note: use NextResult(} method on data reader object to navigate from current table to next table.
E.g.: dr.NextResult();

Drawbacks of DataReader:
1. Asitis connection oriented requires a continuous connection with data source while we are accessing the

data, so there are chances of performance degradation if there are more no. of clients accessing data at

the same time.
2. It gives forward only access to the data i.e. allows going either to next record or table but not to piewicus
record or table. . ' )
3. Itisaread only object which will not allow any changes to data that is present in it.
Dis-Connected Architecture: ADO.Net provides 2 different models for accessing data from Data Scurces
1. Connection Oriented Architecture 2. Disconnected Architecture
In the first case we require a continuous connection with the data source for accessing data from it, in this
case we use DataReader class for holding the data on client machines, where as in the 2nd case we don't require a
continuous connection with data source for accessing of the data from it, we require the conneclion only foy
loading the data from data source and here DataSet class is used for holding the data on client machines.

Working with DataSet
DataSet: It's a class present under System.Data namespace designed for holding and managing ¢! i:i. op ciaid

machines apart from DataReader. DataSet class provides the following features:
1. Itisdesigned in disconnected architecture which doesn't require any permanent connection with the data

source for holding of data.
2. It provides scrollable navigation to data which allows us to move in any direction i.e. either top 1o botiom

or bottom to top.

Itis updatable i.e. changes can be made to data presentinit and those changes can be sent back to DB.
DataSet is also capable of holding multiple tables in it.

It provides options for searching and sorting of data that is present under it.

It provides options for establishing relations between the tables that are present under it.
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Using DataSet's: The class which is responsible for loading data into DataReader from a DataSourns i iy
in the same way DataAdapter class is used for communication between DataSource and DataSet.

DataReader <- Command -> DataSource

DataSet <-> DataAdapter <-> DataSource

Constructors of DataAdapter class:
DataAdapter(string selectcommand, Connection con) DataAdapter(Command cmid;

Note: selectcommand means it can be a select statement or a Stored Procedure which contains a <24+ - 1=




Methods of DataAdapter: : .
Fill{DataSet ds, string tableName) Update{DataSet ds, string tableName)

DataAdapter’s can internally contain 4 Commands under them associated with a single table, those are:
-Select Command -Insert Command -Update Command -Delete Command

When we call Fill method on DataAdapter following actions takes place internally:
¢ Opens a connection with the Data Source.
e  Executes the SelectCommand present under it on the DataSource and loads data from table to DataSet.

 Closes the connection.

As we are discussing DataSet is updatable, we can make changes to the data that is loaded into it like adding,
modifying and deleting of records, after making changes to data in DataSet if we want to send those changes back
to DataSource we need to call Update method on DataAdapter, which performs the following:

= Re-opens a connection with the Data Source.

= Changes that are made to data in DataSet will be sent back to cor'respo-nding table, where in this process

it will make use of Insert, Update and Delete commands of DataAdapter.

e (loses the connection.

1. Seiect Command
2. Insert Command
3. Update Command

DataSet 4. Delete Command DataBase
Il, Opens a Connection .
Fill
Table
2
Update
3. Closes the Connection

Accessing data from DataSet: Data Reader’s provides pointer based access to the data, so we can get data only in
a sequential order whereas DataSet provides index based access to the data, so we can get data from any iocation
randomly. DataSet is a collection of tables where each table is represented as a class DataTable and identified by
its index position or name. Every DataTable is again collection of Rows and collection of Columns where each row
is represented as a class DataRow and identified by its index position and each column is represented as a class

DataColumn and identified by its index position or name.

« Accessing a DataTable from DataSet: <dataset>.Tables[index] or <dataset>.Tables[name]
E.g.: ds.Tables[0] or ds.Tables["Employee"]

e  Accessing a DataRow from DataTable: <datatable>.Rows[index]
E.g.: ds.Tables[0].Rows[0]

e  Accessing a DataColumn from DataTable: <datatable>.Columns|index] or <datatable>.Columnsfname]
E.g.: ds.Tables[0].Columns[0] or ds.Tables[0].Columns["Eno"|

=  Accessing a Cell from DataTable: <datatable>.Rows{row](col]
E.g.: ds.Tables[0].Rows[0][0] or ds.Tables[0).Rows[0]["Eno"]



Add a new form in the project design it as below, then add reference of Microsoft.VisualBasic assembly

from .Net tab of add reference wandow and wnte the code

»| Set Read-only Property as True

using System. Dara Sq!Chent usmg Mfcrosoft VrsualBas:c
Declarations: SglConnection con; SqlDataAdapter da; sqglCommandBuilder cb; DataSet ds; int rno = O;

Under Form Load:
con = new SglConnection("User Id=5a;Password=<pwd>;Database=<DB Name>;Data Source=<Server Name>");

da = new SqiDataAdapter("Select Eno, Ename, Job, Salary From Employee Order By £no”, con);
ds = new DataSet(); da.MissingSchemaAction = MassmgSchemaAcrron AddWithKey;
da.Fill{ds, "Employee"); ShowData(}; :

private void ShowDataf() {
textBox1.Text=ds. Tables{0].Rows[rno][0]. TaString(); textBox2.Text=ds. Tables[0].Rows[rnaj[1]. ToString();

textBox3.Text=ds. Tables[0].Rows[rno][2].ToString(); textBox4.Text=ds. Tables[0].Rows{[rnojf3].ToString();
;

Under First Button: rno = 0; ShowData(),

Under Prev Button:

if(rno>0) {
rno -= 1; if (ds. Tables[0].Rows[rno| RowState == DataRowState.Deleted) {

MessageBox.Show("Deleted row dato cannot be accessed.”); return;
}
ShowDataf);
} else MessageBox.Show(“First record of the table.”);

Under Next Button:
if (rno < ds. Tables[0].Rows.Count - 1} {
rno += 1; if (ds.Tables[0].Rows[rno|.RowState == DatoRowState. Deleted) {
MessageBox.Show("Deleted row data cannot be accessed.”); return;
}
ShowDataf),
}
else
MessageBox.Show("Last record of the table.");

Under Last Button: rno = ds.Tables[0]. Rows.Count — 1; ShowData();

Under New Button:
textBox1.Text = textBox2.Text = textBox3.Text = textBox4.Text =“";
int index = ds_Tables[0] Rows.Count — I;

int eno = Convert.Tolnt32(ds. Tables[0].Rows[index][0]) + 1;
textBox1.Text = eno.ToString(); textBox2 Focus();
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Adding a DataRow to DataTable of DataSet:
To add a DataRow to the DataTable of DataSet adopt the following process:
1. Create a new row by calling the NewRow({) method on DataTable.
2. Assign values to the new row by treating it as a single dimensional array.
3. Callthe Rows.Add method on DataTable and add the row to DataRowCollecticn.

Under Insert Button:
DataRow dr = ds.Tables{0]. NewRow();
dr(0] = textBox1.Text; dr[1] = textBox2.Text; dr[2] = textBox3.Text; dr[3] = textBox4.Text;
ds.Tables{0].Rows.Add(dr}; rno = ds. Tables[0].Rows.Count - 1;
MessageBox.Show("DataRow added to DataTable of DataSet.");
Updating a DataRow in DataTable of DataSet:
To update an existing DataRow in DataTable of DataSet we need to re-assign the modified values back to
the DataRow in data table, so that the old values get modified with new values.

Under Update Button:
- ds. Tables{O].Ro ws}'mo}[ 1] = textBox2. Text; ds.Tables{O].Rows[rnof[2] = textBox3.Text,;
ds.Tables[0].Rows[rno]{3] = textBox4.Text; MessageBox.Show("DataRow updated in DataTable.");

Deleting a2 DataRow in DataTable of DataSet:
To delete an existing DataRow in DataTable of DataSet call Delete() method pointing to the row that has

to be deleted on DataRowCollection.

Under Delete Button:
ds.Tables[0]. Rews[rno].Delete(); MessageBox.Show("DataRow deleted in DataTable of DataSet.");
Saving changes made in DataTable of DataSet back to DataBase:

If we want to save changes made in DataTable of DataSet back to Data Base we need to call Update
method on DataAdapter by passing the DataSet which contains modified values as a parameter. If Update method
of DataAdapter has to work it should contain the 3 commands under it i.e. Insert, Update and Celete, these 3
commands have to be written by the programmers explicitly or can be generated implicitly wiil: iz ":lp of
CommandBuilder class. CommandBuilder class constructor if given with DataAdapter that cinains a

SelectCommand in it will generate the required 3 commands.

Note: CommandBuilder can generate update and delete commands for a given select command only if the table
contains Primary Key Constraints on it.

Under Save To DB Button: .
cb = new SqiCommandBuilder{da); da.Update(ds, "Employee"); MessageBox. S!iow{ "Data saved to DB Server");

Under Close Button: this.Close();

Searching for a DataRow in DataTable of DataSet;
To search for a DataRow in DataTable of DataSet call Find method on DataRowCollection this searches for

the DataRow on Primary Key Column(s) of table and returns a Row.
Find{Object key} -> DatoRow Find(Object{] keys) -> DataRow

Use the first method if the primary key constraint is present on a single column or else use the sittd

method if it is a composite primary key.

Note: if the Find method has to work we need to first load the Primary Key information of table into DataSer hy
setting the property value as “AddWithKey” for MissingSchemanAction of DataAdapter.

]




LU'nder Search Button: :
string value = Interaction.InputBox{"Enter Employee No.", "Employee Search”, "*, 150, 150);
if (value. Trim({).Length > 0) { i
int eno = int.Parse(value); DatoRow dr = ds. Tables[0].Rows. Find(eno);
if (dr = null) {
textBox1.Text = dr[0]. TaString(); textBox2.Text = dr[1].ToString{);
textBox3.Text = dr{2].ToString(); textBox4.Text = dr(3]. ToString();
}

else  MessageBox.Show("Employee does not exists for given Employee No.");

}

Configuration Files

While developing applications if there are any values in application which requires changes in future,
should not be hard coded i.e. should not be maintained as static values within the application, because if any
changes are required for those values in future client will not be able to make changes because they will not have
the source code of application for modification. To overcome this problem we need to identify those valizes and
put them under a special file known as Configuration File, it's an XML file which stores values in i 1 tho fnom of
Key/Value pairs. The values that are present under configuration file can be read from applications it runtima. We
store values like Company Name, Address, Phone No, Fax No; connection strings etc., in these files. When an’
application is installed on the client machines along with it the configuration file also will be insta'ed thern and
because the configuration file is a text file clients can edit those files and make modification to th+ vaiues sinder
them at any time and those values will be taken into the application for execution.

Note: Name of configuration file will be “app.config”, and it will be available implicitly under the project. If werking
with below versions of VS 2012 it should be explicitly added under the project, but before adding a configuration
file under a project verify the availability of it in the project and if not present then only add it.

Adding configuration file in a project: to add a configuration file in the project open the "Add New ram” wiidow
and select the option “Application Configuration File” which adds a file with the name as app.config. By default the

file comes with a tag <configuration></configuration> store values under it as following:

<appSettings>
<add kev="Cname" value="Naresh | Technologies"/>
<add key="Address" value="Ameerpet, Hyderabad - 38"/>
<add key="Phone" value="23746666"/>
<add key="Email" value="m.bangarraju@gmail.com"/>
</appSettings>
Note: if the config file is already added implicitly we can directly open it and maintain our values same as above.

Reading configuration file values from applications: to read configuration file values from app!: :tians w-_A are
provided with a class ConfigurationManager within the namespace System.Configuration prusce: uniie: the
assembly System.Configuration.dll. To consume the class we need to first add reference of the assembly using the
“add Reference” window and we find the assemblies under .Net Tab, after adding the reference of assembly

import the namespaée and read the values as following:

ConfigurationManager.AppSettings.Get(“<key>") >
To test the above process add a configuration file in the project and store values in il :

within the <configuration>/<configurations> tags. Now add a new form in the project place a buttuii un it seing

string (returns the value for given key as string)
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the Text as "Read Configuration Values” and write the following code in code view:



using System.Configuration;
Under Read Configuration Values Button:

string cname = ConfigurationManager.AppSettings.Get("Cname");

string addr = ConfigurationManaoger.AppSettings.Get("Address");

string phone = Configurationiianager.AppSettings.Get("Phone");

string ernail = ConfigurationManager.AppSettings.Get("Email");

MessageBox.Show(cname + “\n” + addr + “\n” + phone + “\n” + email);

Storing Connection Strings under configuration files:

We can store the connection string values also in configuration files so that we don'’t require to specify
the connection strings in all forms and whenever we want to change it we can make the change direcily under the
configuration file. To store connection strings in the configuration file we are provided with a tag
<connectionStrings> same as <appSettings> tag, so we can maintain the connection string values in the

configuration file under <configuration> tag as following:
<connectionStrings>
<add name="0ConStr" connectionString="User Id=Scott;Password=tiger;Data Source=<Server Name>"
providerName="Msdaora"/>
<add name="SConStr" connectionString ="User |d=Sa;Password=<your password>;
Database=<Your DB Name>;Data Source=<Server Name>" providerName="5qlOledb"/>
</connectionStrings>
Note: we can read the connection string values from our application as following and use them:
string oconstr = ConfigurationManager.ConnectionStrings["OConStr"].ConnectionString;
string oprovider = ConfigurationManager.ConnectionStrings["0ConStr"]. ProviderName;
string sconstr = ConfigurationManager.ConnectionStrings["SConStr"]. ConnectionString,
string sprovider = ConfigurationManager.ConnectionStrings{"SConStr"].ProviderName;
DataGridView: this control is used for displaying the data in the form of a table i.e. rows and columns. To display
data in the control first we need to bind the DataTable of DataSet to the GridView control by using itc DataSource
property as following: dataGridViewl.DataSource = <datatable>
DataGridView control has a specialty i.e. changes performed to data in it gets reflected directly 1o the data
of DataTable to which it was bound, so that we can update dataset back tn database directly.

: DataSet DataBase

Data DataSource I Fill [ T

i

Grid DataTable Tabie |

View ~L > Update o

Changes made to the data present in DataGridView control reflects directly into the DataTahle
that was bound to it with ocut writing any code.

To test this process add a new Form in the project and place a DataGridView control on if 510 s dock
property as top. Now place 2 buttons on the form setting the text as Save and Close and write the code:
using System.Dato.SqlClient; using System.Configuration; '

Declargtions: SgiConnection con,; 5qlDataAdapter do,; SqiCommandBuiilder cb; DataSet ds;

Under Form Load:
string constr = ConfigurationManager.CannectionStrings[“SConStr"].ConnectionString,

con = new SglConnection{constr); ds = new DataSet();
da = new SqlDatoAdapter("Select Eno, Ename, Job, Salary From Employee Order By Eno”, con);

da.Fill(ds, "Employee”); dataGridView1.DatacSource = ds.Tables[0];

Under Save Button:
cb = new SqlCommandBuilder(da); da.Update(ds, "Employee"); MessageBox.Show("Data saved ! .




Connecting with Oracle Database using Classes of System.Data.OracleClient Namespace:
If we want to connect with Oracle Database using classes of OracleClient namespace we need to first add

the reference of System.Data.OracleClient.dll.

Note: In VS 2010 we will not find that assembly by default in the add reference window so to get it into add
reference window first you need to change the “Target Framework” of our project to .Net Framework 4, default
will be .Net Framework 4 Client Profile and in this we cannot consume all assemblies of .net, after changing the
target framework we can access all .net assemblies. To change target framework of project open project
properties window and under that we find a ComboBox Target Framework showing different framework’s in which
we can develop an application, select .Net Framework 4 and select “Yes” in the confirmation window.

Loading multiple tables into DataSet:
A DataSet can hold any no. of tables in it; if we want to load multiple tables into a Dataset we have 2 different

approaches.
1. Using a single DataAdapter we can load any no. of tables into the DataSet by changing the

SelectCommand of adapter each time after calling Fill and loading a table into DataSet. In this approach if
we want to make any changes to the data of dataset and send it back to database we can do it on last
table of the dataset only because an adapter can hold all the 4 commands only for a single table i.e. for
the last SelectCommand we have given only the required insert, update and delete commands will be
generated by CommandBuilder class. '
2. Using e separate DataAdapter for each table being loaded into DataSet we can load muitlple tables. In this
approach it will be possible to update all the tables data, back to the database because each table is using
an individual DataAdapter that will hold the required insert, update and delete commands for a table and
more over here each table can also be loaded from a different data source i.e. 1 table from Oracle 1 table
fram Sql Server etc.
DataView: Just like we have Views in SQL, we have DataView object in ADO.Net. A DataView object represents a
customized view of DataTable object. Operations like Sorting; Searching can be performed on a DataView object.
In scenarios like retrieval of a subset of data from a DataTable, we can make use of DataView to get this data. Note
that the DefaultView property of a DataTable returns the default data view for the DataTable.
Using a DataView for filtering or sorting the data under DataTable:
Stepl: Create an object of class DataView by calling DefaultView property on the DataTable which will return a
DataView object with same structure of the table on which the property is called.
E.g: DataView dv = ds.Tables["Emp”].DefaultView;
Step2: Specify a condition for filter by making use of the RowFilter property or specify a column for sorting the
data using Sort property of DataView class.
E.g: dv.Rowfilter = “Job = ‘Manager’”; dv.RowfFilter = “Sal > 2500";

dv.RowfFilter = “Job = ‘Manager’ And Sal > 2500”;dv.RowfFilter = “Job = ‘Manager’ Or Sal > 2500”;

dv.Sort = “Sal”; or dv.Sort = “Sal Desc”; dv.Sort = “Sal, Comm”; or dv.Sort = “Sal, Comm Desc”;

Loading multiple tables into a DataSet using single DataAdapter and filtering the data using DataView: Add a
new form in the project, place a ComboBox control at top center, place a DataGridView controi delow and write
the following code after adding the reference of System.Data.OracleClient.dll assembly.

using System. Data.OracleClient; using System.Configuration;

Declarations: OracleConnection con; OracleDataAdapter da; DataSet ds; bool flag = false;

Under Form Load: string constr = ConfigurationManager.ConnectionStrings{"OConStr"].ConnectionString;
con = new OracleConnection(OConStr); ds = new DataSet();

da = new OracleDatoAdopter{“Select * from Dept”, con); da.Fill(ds, “Dept”};
da.SelectCormmnmand.CommandText = “Select * From Emp”; da.Fill{ds, “"Emp”);

LQ



comboBox1.DataSaurce = ds.Tables[” ‘Dept”} comboBox1.DisplayMember = “Dname”;

comboBox1. ValueMember = Deptno ; comboBox1.Selectedindex =-1; comboBox1.Text = “Select a Department
dataGridView1.DataSource = ds.Tables["Emp”]; flag = true;

Under ComboBox SelectedindexChanged:

ififleg) {
DataView dv = ds.Tables["Emp”].DefaultView; dv.RowFilter = “Deptno=" + comboBox1.5electedValue;

dv.Sort = “Sal” or dv.Sort = “Sal Desc”; or dv.Sort = “Sal, Comm™; or dv.Sort = “Sal, Comm Desc”;

}

Note: Just like we can bind a DataTable to DataGridView control in the same way it can also be bound to
ComboBox and ListBox controls using DataSource property but these controls even if bound with the table they
can display only a single column. So using DisplayMember property of the controls we need to specify which
column has to be displayed. We can also bind another column of the table using ValueMember property of the
controls but that column values will not be visible to end user where as we can access them in code using

SelectedValue property of control for the selected DisplayMember.
Loading multiple tables into a DataSet from different DataSources using multiple DataAdapter’s:

Add a new form in the project, place a SplitContainer on it which comes with 2 panels in it. Mnw place a
button on each panel and set the dock property of button as top. Set the caption of the first button as "3ave Data
to Sgl Server” and caption of second button as “Save Data to Oracle”. Then add a DataGridView control on each
panel and set their dock property as Fill. Then write the following code:
using System.Data.SqglClient; using System.Data. OracleClient; using System.Configuration;

Declarations:
SglConnection scon; SqlDataAdapter sda; SqglCommandBuilder scb;
OracleCannection ocor, OracleDataAdapter oda; OracleCommandBuilder och; DataSet ds;

Under Form Load:

string sconstr = ConfigurationManager.ConnectionStrings{"SConStr"). ConnectionString,;

string oconstr = ConfigurationManager.ConnectionStrings["OConStr”].ConnectionString;

scon=new SqlConnection(sconstr); sda=new SqlDataAdapter("Select Eno,Ename,Job,Salary From Emplirvee”, scon);
ocon = new OracleConnectionfoconstr); oda = new OracleDatoAdapter(“Select * From Salgrode", ocon);

ds = new DataSet(); sda.fill(ds, "Employee"”); oda.Fill{ds, "Salgrade™);

datoGridView1.DataSource = ds. Tables["Employee”];dataGridView2.DataSource = ds.Tables["Salgrade ];

Under Save Data to Sql Server Button:
scb=new SqlCommandBuilder(sda);sda.Update(ds, "Employee"),MessageBox.Show("Data saved to Sql Server DB.");

Under Sove Data to Oracle Button:
ocb=new OracleCommandBuilder(oda);oda.Update(ds, "Salgrade”);MessageBox.Show("Data saved to Osucle DB.");

DataRelation:
DataRelation is used to relate two DataTable objects to each other through DataColumn objects. For example,

in a Dept/Emp relationship, the Dept table is the parent and the Emp table is the child of the relatiz.1+i;  Thisis
similar to a primary key/foreign key relationship. Relationships are created between matching coivinr . in the
parent and child tables. That is, the DataType value for both columns must be identical.

To use foreign key constraint we need a parent table that contains master data and a child table th::t 2ntains
detailed data corresponding to master data. Parent table should contain a Reference Key Column with a Primary
Key or Unique Key Constraints imposed on it, and child table should contain a Foreign Key Coluwiz.i. . wign
Key Constraint imposed on it which refers into the values of Reference Key Column. If relatlonshaps are esianlished
between tables following rules comes into picture;




1. Cannot store a value in the foreign key column of child table, provided the given value isnot present in -
refereﬁce key column of parent table.

2. Cannot delete a row from parent table provided the given reference key value of the record being deleted
has child records in the child table without addressing what to do with the corresponding child records.

3. Cannot update reference key value of the parent table provided the given reference key value being
updated has child records in the child table without addressing what to do with the corresponding child
records.

If we want to establish same type of relations between tables of a DataSet also, we can do it with the help
of DataRelation class. DataRelation (string name, DataColumn RKcol, DataColumn FKcol)

After creating object of DataRelation it has to be added explictly to the DataSet under which tables were
present using Relations.Add method of DataSet. <dataset>.Relations.Add({DataRelation dr)

For deleting or updating reference key values in parent table if the reference key value has an child
records in the child table some rules comes into picture for delete and update known as DeleteRules and

UpdateRules, those were:

1. None: Cannot delete or update reference key value of parent table when corresponding child records oxists in
child table, this rule is applied by default under DB's.

2. Cascade: In this case we can deléte or update reference key values of parent table, but the corresponding child
records in child table will also be deleted or updated, this rule is applied by default in case of DataSet's.

3. SetNull: In this case also we can delete or update reference key values of parent table but the -.orrespecling
child records foreign key value changes to Null.

4. SetDefault: This is same as SetNull, but in this case the corresponding child reccrds foreign key value chunpas to

default value of the column.

Note: we need to apply required rule for delete or update on DataRelation using following statements:
<datarelation>.ChildKeyConstraint.DeleteRule = Rule.<rule>;
<datarelation>.ChildKeyConstraint.UpdateRule = Rule.<rule>;

To use SetDefault rule first we need to set a default value for foreign column using ihe fuii;ning

statement: <datatable>.Columns[name].DefaultValue=<value>
Loading multiple tables into a DataSet and establishing relation between the tables:

Add a new form in the project, place a SplitContainer on it and change the QOrientation pronsiiy ! “he
control as Horizontal so that the panels under the SplitContainer will be horizontally aligned (defa:: o, war ).

Place a DataGridView control on each panel and set their Dock property as Fill. Now write the following «sde:
using System.Data.OracleClient; using System.Configuration;

Declarations: OracleConnection con; OracleDataAdapter dal, da2; DataSet ds; DataRelation dr;
Under Form Load: string constr = ConfigurationManager.ConnectionStrings[OSConStr"]. Connectiorrsi'fﬁulg;"
con = new OracleConnection(constr); ds = new DataSet();

dal = new OracleDataAdapter(“Select * From Dept”, con); dal.Fill{ds, "Dept"};

da2 = new OracleDataAdapter(“Select * From Emp”, con); da2.Fill{ds, "Emp");

dr = new DataRelation("EmpDept”, ds.Tables["Dept”].Columns{"Deptno"], ds.Tables[“Emp”].Columns{"Dentne”}
ds.Relations.Add(dr);

dr.ChildKeyConstraint.DeleteRule = Rule.None; dr.ChildKeyConstraint.UpdateRule = Rule.None;
dataGridViewl.DataSource = ds.Tables["Dept"[; dataGridView2.DataSource = ds.Tables{"Emp"];

Note: Use the following statement if required for setting a default value to foreign key column:
ds.Tables["Emp"]. Columns["Deptno”].DefaultValue = 40;




Establishing relations between tables of DataSet and displaying data in Parent/Child view:

"It is possible to establish relations between tables of a DataSet and display.the data in Parent/Child view
with the help of a class known as BindingSource to test thisladd a new form in the project, place a SplitContainer
on it and change the Orientation property as Horizontal. Place a DataGridView control on each panel and set their
Dock property as Fill. Now write the following code:
using System.Data.OracleClient; using System.Configuration;

Declarations: OracleConnection con; OracleDateAdapter dal, da2; DataSet ds;
Under Form Load: string constr = ConfigurationManager.ConnectionStrings{"OConStr"]. ConnectionString;

con = new OracleConnection(constr);
dal=new OracleDataAdapter(“Select * From Dept", con); da2=new OracleDatoAdapter("Select * From Emp", con);
ds = new DataSet(); dal.Fill{ds, "Dept"); da2.Fill{ds, "Emp");
ds.Relations.Add{"MasterDetail",ds. Tables[0]. Columns["Deptno"],ds.Tables[1]. Columns["Deptno"]);
BindingSource bsDept = new BindingSource(); bsDept.DataSource = ds; bsDept.DotaMember = "Dept";
BindingSource bsEmp = new BindingSource(); bsEmp.DataSource = bsDept; bsEmp.DataMember = "MasterDetail”;
dataGridView1.DataSource = bsDept, dataGridView2.DataSource = bsEmp;
Major Differences between DataSet and DataReader:

» DataSet is disconnected architecture while DataReader has live connection while reading data.

s - If we want to cache data and pass to a different tier DataSet’s will be the best choice:

* If we want to move back while reading records, DataReader does not support this functionality.

« One of the biggest drawbacks of DataSet is speed as DataSet carry considerable overhead because of

relations; multiple tables’ etc speed is slower than DataReader, so always try to use DataReader where

ever possible as it’s meant especially for speed performance.

Communication with Data Sources using ODBC Drivers

In the case of Oledb, SqlClient and OracleClient classes we use providers for Data Source communication
where as in case of Odbc classes we use drivers for Data Source communication. Providers will be on server side 50
within the connection string if we specify the provider name along with other details like server qame, vae: o8
password we can communication with data sources, whereas drivers will be sitting on client machines so te ise
them first we need to configure the appropriate driver with data source and then from our application using Odbc
classes we should communicate with drivers which will in turn communicate with the data sources.

Odbc offers different drivers for connecting with different data sources which comes a!ong with OS, o use
them first we need to configure an appropriate driver to its specific data source by supplying all the reguired
connection details and they are stored internally with a name known as DSN (Data Source Name), this shouid be
specified by us only while configuring with the driver. After configuring the DSN, we can use that DSN in our .net
app so that Odbc Classes can talk with the Data Source making use of the driver that has been configurcd s

following:
OdbcConnection con = new OdbcConnection("Dsn=<name of the dsn we have created>");

Configuring a DSN: to configure DSN go to Control Panel -> Administrative Tools -> Data Sources (ODBC}, ciick an it
to open 'ODBC Data Source Administrator' window. In the window opened click on Add button -> choose a driver
for Oracle or Sql Server or MS Excel etc., and click Finish, which opens a window in that first enter a name fur SN
and then supply connection details like User Id, Password, Database, Server etc., and Click finish, which adds DSN
in Data Source Administrator window.

Configuring a DSN with Sql Server and Oracle Databases:
Open ODBC Data Source Administrator window, click on Add button, select a driver for Sql Server and

click Finish button, which opens a window, in it enter the following details, Name: SqlDsn, Descrii =

N



with Sql Server Database, Server: <Server Name>, click on Next button, select thé RadioButton “Using Sql Server
Authentication”, enter the ngin ID: <User Name>, Passu'rord: <Pwd>, click on Next button, select the CheckBox
“Change the default database 10", and select the Database to which we want to configure with below, click on
Next button and Click on Finish button which displays a window showing the connection details, click on Ok button
which adds the DSN under ODBC Data Source Administrator window.

Again click on Add button, select a driver for Oracle and click Finish button, which opens a window, in it
enter the following details, Data Source Name: OraDsn, Description: Connects with Oracle Database, TNS Service
Name: <Server Name>, User ID: Scott/tiger, click on Ok button which adds the DSN under ODBC Data Source
Administrator window.

Now add a new form in the Project place 2 buttons on it and set their caption as “Connect with Oracle
using ODBC Driver” and “Connect with Sgl Server using ODBC Driver”. Go to code view and write the following
code:
using System.Dato.Odbc; _

Declarations: OdbcConnection ocon, scon;

Under Connect with Oracle using ODBC Driver: ocon = new OdbcConnection{“Dsn=0roDsn”);

ocon.Open(); MesscgeBox.Show(ocon.State. ToString()); ocon.Close(); MessageBox.Show(ocan.State. ToString());
B::__der Connect with Sql Server using ODBC Driver: scon = new OdbcConnection(“Dsn=5qlDsn”);

scon.Open(); MessageBox.Show(scon.State. ToString()); scon.Close(); MessageBox.Show(scon.State. ToString());

Accessing MS Excel data from .Net Application

MS Excel is a file system which stores data in the form of rows and columns same as a database table. An
Excel document is referred as Work Book that contains Work Sheets in it, work books are considered as databases
and work sheets are considered as tables. First row of work sheet can store column names.

Creating an Excel document:
Go to Start Menu -> Programs -> Microsoft Office -> Microsoft Office Excel, click on it to open, by default

the document contains 3 work sheets in it. Now in the first row of the sheetl enter column names for Student
table as Sno, Sname, Class, Fees and from the second row enter few records in it. Now in bottom of the d=. iment
change the sheet name Sheetl as Student and select 'Save As’ choose ‘Excel 97 - 2003 Workbook’, name the

document as School.xls in your desired location.

Connecting with Excel document from .Net Application:

We can connect with Excel documents from .Net application by using Drivers or Providers also. To connect
with drivers first we need to configure ODBC driver for Excel. To configure driver go to Start Menu -> Control Panel
-> Administrative Tools -> Data Sources (ODBC), click on it to open ODBC Data Source Administrator window, Click
Add button, select Microsoft Excel (*.xIs} driver, Click finish and Enter the following details, Data Source Name:
ExcelDsn, Description: Connects with Excel document, and click on Select Workbook button to checse the
School.xls document from it physical location and click on the Ok button which adds the DSN under ODBC Data

oject and design it as following:
R B [y

Source Administrator window. Now add a new windows form in the pr

Iabeael
label2
label=
labe!4

AR oy

using System.Dato.ODBC;
Decdlarations: ODBCConnection con; ODBCCommand cmd; ODBCDataReoder dr; string SqiStr;




Under Form Load: .

con = new ODBCConnection("Dsn=ExcelDsn;ReadOnly=0");

cmd = new ODBCCommand(); cmd.Connection = con; con.Open(); LoadData();

labell.Text=dr.GetName(0); label2. Text=dr.GetName(1); label3.Text=dr.GetName(2); labeld.Text=dr.GetName(3);

private void LoadData() {
cmd.CommandText = "Select * From [StudentS]"; dr = cmd.ExecuteReader(); ShowDataf();

/
private void ShowData(} {
if (dr.Read()} {
textBox1.Text = dr{0].ToString(}; textBox2.Text = dr{1].ToString();
textBox3.Text = dr{2]. ToString(}; textBox4.Text = dr{3].TaString{);
J
else
MessageBox.Show("No data exists.”);

} A i p————

Under Next Button: ShowDataf(); ; .
Under Clear Button: textBox1.Text=textBox2. Text=textBox3.Text=textBox4.Text = "": textBox1.Focus{);

private void ExecuteDML() {
- dr.Close(); cmd.CommandText = SqlStr;
if (crnd. ExecuteNonQuery() > 0) MessageBox.Show("Insert Or Update operation was success/ii.’.

else MessageBox.Show("Insert or Update operation failed.");

LoadDataof);

/
Under _Insert Button: sqistr = String.Format(“Insert into [StudentS] Values ({0}, {1} {2}, {3})", le—x&zijext,

textBox2.Text, textBox3.Text, textBox4.Text); dr.Close(); ExecuteDML();

Under Update Button: sqlstr = String.Format(“Update [StudentS] Set Sname='{0}, Class={1}, v . = Sere

Sno={3}", textBox2.Text, textBox3.Text, textBox4. Text, textBox1.Text); ExecuteDML();

Connecting with Excel using OLEDB Provider:

To connect with Excel documents using OLEDB Provider, Connection String is should be as following:
"Provider=Microsoft.Jet.Oledb.4.0; Data Source=<path of excel file>; Extended Properties=Excei 8.0

Note: OdbcConnection class opens connection with Excel Document in read only mode so if we want o pecform
any manipulations to data in the document we need to open it in read/write mode by setting the attribute
“readonly=0" under the connection string, whereas OledbConnection will open the document in rea:l/write oode

only so no need of using readonly attribute there.

Accessing XML Data from .Net Application
XML stands for Extensible Markup Language. It's a language much like HTML which was de=si; ot oy
data, not to display data and also self-descriptive. XML does not do anything. XML was created to sisuciuis, stire,
and transport information. XML tags are not predefined; you must define your own tags. XML is not o renlacemeant
for HTML, XML and HTML were designed with different goals:

« XML was designed to transport and store data, with focus on what data is.
= HTML was designed to display data, with focus on how data looks.
= HTMLis about displaying information, while XML is about carrying information.



To create an Xmi doc we need to satisfy a set of rules that are prescribed by W3C, as following:

1. An Xmi doc has to be saved with .xml extension.

2. Data under Xml doc should be present only under tags, where every tag should have a start and end

element. e.g.:  <Tag>l</Tag> Or <Tagid="1"/>

3. Tags can also be defined with attribute which are also user-defined where value to attributes should be

enclosed under double quotes.

4. While defining tags start and end tag should match in case.

e.g. <Abc>Hello</Abc> //Valid
<Abc>Hello</abc> //Invalid

S.  An Xml doc can have only one root element.

We can also define our own rules on XML data with the help of schemas. A XML schema describes the
structure of an XML document. XML Schema language is also referred to as XML Schema Definition (XSD}. An XML
Schema defines elements that can appear in a document, defines attributes that can appear in a document,
defines which elements are child elements, defines the order of child elements, defines the number of child
elements, defines whether an element is empty or can include text, defines data types for elements and attributes,
defines default and fixed values for elements and attributes.

An XML document with correct syntax is referred as “"Well Formed” XML Document and an XML dzcune @it

validated against a schema is referred as "Valid" XML Document

Accessing Xml files from .Net Applications:

Within a .Net application DataSets hold the data in Xml format only, so they are referred as in e 3
volatile DB's. We can view content of a dataset using following methods of DataSet class which cogies uaia
presentinitinto a file: WritexXmil (string path) WriteXmlSchema (string path)

e.g.: ds.WriteXm!{"C:\\<folder>\\Employee.xml"};
ds.writeXmlSchema("C:\\<folder>\\Employee.xsd");

Open any form where we used a dataset with Employee table and add the above last 2 <100 ade . 70
method. In the same way we can also read Xml files into a dataset by using following methods:
ReadXmi(string path) ReadXmlSchema(string path)

Create an XML document as Emp.xml storing data of employee as following:
<Emps>
<Emp>

<Eno>1</Eno>

<Ename>Ajay</Ename>

<Job>Manager</Job>

<Salary>5000</Salary>

<Photo>Any jpg image name with _jpg extension</Photo>

</Emp>
---—--<Add Multiple Records>-------
</Emps>
To generate a schemna for above XML document open the document under visual studio, go to Xnil menu,
select “Generate Schema” option which generates a schema for the document, store the XML fiia {Frap; - oY as

well as XML Schema file (Emp.xsd) in one folder and also copy the image file of each employee .~ . . *iuer
where we saved the XML and XSD files. Create a new form as following, add an OpenFileDialog contraj an: write

the code:



Employes

= T e |
Dedaratlons DataSet ds mt Mo = 0 strrng d:rPath mePath xsdPath

Under Load Button: openfFileDialog1.Filter = “Xml Files (*.xml}{ *.xml[All Files (*.%)]*.*"; o T
DialcgResult dr = openFileDialogl.ShowDialog(); if{dr = DialogResuit.Cancel) {

xmiPath = openFileDialog1.FileName, xsdPath = xmlPath.Replace(".xml", ".xsd"});

dirPath = xmlPath.Substring(0, xmlPath.LastindexOf{"\\") + 1);
ds = new DataSet(); ds.ReadXml{xmiPath); ds.ReadXmiSchema(xsdPath); ShowData();

} e e T T S—

private void ShowData() {
textBox1.Text=ds.Tables[0].Rows[rnoj[0]. ToString();textBox2. Text=ds.Tables{O].Rows[rno][1]. ToS:+i v}

- textBox3.Text=ds.Tables[0].Rows[rno][2]. ToString();textBox4. Text=ds. Tables[O]. Rows[rno](3]. ToString();
pictureBox1.imagelocation = dirPath + ds. Tables[0]. Rows[rno]f4]).ToString();
}
Under Prev Button: if(ra > 0) { ' -
rno -= 1; ShowDataf();

} else
MesscgeBox.Show("First Record of the table.");

Under Next Button: if(rno < ds.Tables[0] Rows.Count - 1) {
rno += 1; ShowData();

}else
MessageBox.Show("Last Record of the table.");
Under Save to DB Button: write code to insert record retrieved from XML document into Employee table.

Stored Procedures

Whenever we want to interact with a database from an application we use sgl stmts. Whe v al
statements within the application we have a problem i.e. when the application runs sgl Statements wai e 5450 0
rinca

db for execution where the stmts will be parsed (compile) and then executed. The process of parsing takes
each time we run the application, because of this performance of our application decreases. V- - '
above drawback write sqgl statements directly under db only, with in an object known as Stored PiGteti . e o
them for execution. As a3 SP is a pre-compiled block of code that is ready for execution will direci’y = oo e

statements without parsing each time.

Databas«

Application ' : »
@ > Parsed & Execytor

|

Call the SP ) Sql Stmts‘

Only Executed 4 _#,.../‘ i




.Syntax to define a Stored Procédure:
Create Procedure <Name> [ (<parameter definitions) ]
As B
Begin
<Stmts>
End
e SP'sis similar to a method in our language.
= |f required we can also define parameters but only optional. If we want to pass parameters to a Sql Server
SP prefix the special character “@" before parameter name.

public void Test{int x) //CSharp
Create Procedure Test{x number) //Oracle
Create Procedure Test{@x int} //Sql Server
s A SPcan also return values, to return a value we use out clause in Oracle and Output clause in Sql Server.
public void Test(int x, ref int y) //CSharp
Create Procedure Test(x number, y out number) //Oracle
Create Procedure Test{@x int, @y int output) //Sql Server

Creating a Stored Procedure: .
We can create a SP in Sqgl Server either by using 5ql Server Management Studio or Visual Studio.Net also. To

create a SP from Visual Studio first we need to configure our Database under Server Explorer, to da this 25 to view
menu, select Server Explorer which gets launched on LHS of the studio. To configure it right click or: 11::: 2.+ “Data
Connections”, seiect “Add Connection” which opens a window asking to choose a Data Source scizii WS Sql
Server, click ok, which opens “Add Connection” window and under it provide the following details:
1. Server Name: <Name of the Server>
2. Authentication: Windows or Sql Server (provide User Name and Password)
3. Database: <DB Name>
Click on the OK button which adds the DB under Server Explorer, expand it, and right click on the node Stored
Procedures, select “Add New Stored Procedure” which opens a window and write the following:
Create Procedure Employee_Select
As
Select Eno, Ename, Job, Salaray, From Employee
Now click on the save button at top of the studio which will create the procedure on Database Server.

Calling a SP from .Net application: if we want to call a SP from .net application we use DataAdapta'.-‘:".....' L titis a
Select SP to load data into a DataSet or else we can use Command class if the SP is of any operation bl hers if itis

Select SP we can load data either into a DataReader or DataSet also. To call the SP we adopt the below process:

Step 1: Create an object of class Command or DataAdapter by passing SP name as argument to their cotistructor.
DataAdapter da = new DataAdapter{“Employee_Select”, con);
or '
Command cmd = new Command (“Employee_Select”, con);
Step 2: Change the CommandType property of SelectCommand of DataAdapter object or CommandTvse nronerty
of Command object as StoredProcedure because by default CommandType property is configured to execuiz Sql
Statements only after changing the property we can call Stored Procedures.
da.SelectCommand.CommandType = CommandType.StoredProcedure;
or
cmd.CommandType = CommondType.StoredProcedure;



Step 3: If the SP has.any parameters we need to paés values to those parameters by adding the parameters with
their corresponding values under SelectCommand of DataAdapter or Command.

da.SelectCommand.Paraméters. AddWithValue(string <pname>, object <pva!ué>)

or

cmd.Parameters.AddWithValue{string <pname>, object <pvalue>)
Step 4: To call the Select SP using DataAdapter we can directly call Fill method on DataAdapter object and load
data into DataSet. If we want to call Select SP using Command call the ExecuteReader{) method on Command
object so that data gets loaded into a DataReader or else if we want to load the data into a DataSet create object
of DataAdapter by passing this command object as a parameter and then call Fill method on DataAdapter. If the SP
contains any non-query operations like Insert or Update or Delete then call ExecuteNonQuery methed on
command to execute the SP.
Calling above Stored Procedure using DataAdapter: in a new form place a DataGridView and write below code:
using System.Configuration; using System.Data.SqlClient;

Declarations: SqiConnection con; SqlDataAdapter da; DataSet ds;

Under Form Load: string constr = ConfigurationManager.ConnectionStrings| "SConStr"[.ConnectionString,
con = new SqiConnection{constr); da = new SqlDataAdapter(“Employee_Select”, con);
da.SelectCommand.CommandType = CommandType.StoredProcedure;

ds = new DataSet(}; da.Fill{ds, “Employee”); dataGridViewl.DataSource = ds. Tables[0];

ign it as following.

Calling the above Stored Procedure using Command: take a new form and d

AL

using System.Canfiguration; using System.Data.SqlClient;

Declarations: Sq/Connection con; SqglCommand cmd; SqlDataReader dr;

Under Form Load: string constr = ConfigurationManager.ConnectionStrings["SConStr"].ConnectionString;
con = new SqlConnection{constr); cmd = new SqiCommand("Employee_Select”, con);

cmd. CommandType = CommandType.StoredProcedure; con.Open(); dr = cmd.ExecuteReader(); ShowData();
labeli.Text = dr.GetName(0); label2.Text = dr.GetName(1);

label3.Text = dr.GetName(2); labeld.Text = dr.GetName(3);

private void ShowDataf) {
if (dr.Read()) {
textBox1.Text = drf0]. ToString(); textBox2.Text = dr[1].ToString();
textBox3.Text = dr2].ToString(); textBox4.Text = dr{3].ToString();
}
else
MessageBox.Show("Last record of the table");

}

Under Next Button: ShowData();

Parameters to Stored Procedures:

SP can be defined with parameters either to send values for execution or receiving values ait.r oxacition.
While calling a SP with parameters from .net application for each parameter of the SP we need to add a matching
parameter either under Cornmand or DataAdapter i.e. for input parameter matching input pa: - 2




added and for output p'arameter a matching output parameter has to be added. Every parameter that is added to
. Command or DataAdapter has S attributes to it like Name, Value, DbType, Size and Direction which can be input(d)
or Output or InputOutput {in case of oracle only). )

= Name refers to name of the parameter that is defined in SP.

e  Value refers to value being assigned in case of input or value we are expecting in case of output.

* DbType refers to data type of the parameter in terms of the DB where the SP exists.

» Size refers to size of data.

» Direction specifies whether parameter is Input or Qutput or InputOutput.

If a SP has Input or Output parameters we need to specify the following attributes while adding parameters to

Command or DataAdapter:
Input Output inputQutput
Name Yes Yes Yes
Value Yes No Yes
DbType No Yes Yes
Size No Yes Yes [Only in case of variable length types]
Direction No Yes Yes

Adding Input Parameter under .Net Application:’
da.SelectCommand.Parameters. AddWithValue(string <pname>, object <pvalue>);

or
cmd.Parameters.AddWithValue(string <pname>, object <pvalue>};
Adding Qutput Parameter under .Net Application: :
da.SelectCommand.Parameters.Add(string <pname>, <dbtype>).Direction = ParameterDirection.Output;
or
cmd.Parameters. Add(string <pname>, <dbtype>).Direction = ParameterDirection.Output;
Setting parameter size if it is a variable length type:
do.SelectCommand.Parameters[<pname>].Size = <size>;
or
cmd.Parameters{<pname>].Size = <size>;
After executing the SP we can capture Qutput parameter values as following:
Object obj = da.SelectCommand.Parameters[<pname>].Value;

or
Object obj =cmd.Parameters[<pname>|.Value;
Performing Select and DML Operations using Stored Procedures: to perform select, insert, update and delete
operations using SP’s first define the following procedures in Database.
Alter PROCEDURE Employee_Select (@Eno Iint=Null, @Status bit=Nulf)
As
Begin
If @Eno Is Null And @5Status Is Null
Select Eno, Ename, Job, Salary From Employee
Else If @Eno Is Null
Select Eno, Ename, lob, Salary From Employee Where Status=@Status
Else
Select Eno, Ename, Job, Salary, Photo From Employee Where Eno=@Eno And Status=@Status

End




Create Procedure Emp!oyee_msen(@fnamé Varchar(50), @Job Varchar(50), @Salary Money, @Photo image,
@Eno Int Output) '
As :
Begin
Select @Eno = IsNull{Max(Ena), 1000) + 1 From Employee
Insert Into Employee (Eno, Ename, Job, Salary, Phaoto) Values (@Eno, @Ename, @Job, @Salary, @Photo)

End
Create Procedure Employee_Update{@Eno Int, @Ename Varchar(50), @Job Varchar(50), @Salary Money, @Photo

Image)
As

Update Employee Set Ename=@Ename, Job=@Job, Salary=@5alary, Photo=@ Photo Where Eno=@Eno
CREATE PROCEDURE Employee_Delete (@Enao int)

As
Update Employee Set Status=0 Where Eno=@Eno

Take a new form, de5|gn lt as followmg bv addlng an OpenFlIeDlalog control and then wnte below <o de:

: I_csacl lmage

R AT

using System.Configuration; using System 10; using System. Data.SqlClient; using M:crosoft Vrsua!Bas:c
Declarations: SqiConnection con; SqlCommand cmd; SqiDataAdapter da; DataSet ds; string imgFPu:- i data;

Under Form Load: string constr = ConfigurationManager.ConnectionStrings{"SConStr"]. Connection:.i-.". ;;
con = new SqlConnection{"ConStr"); cmd = new SqlCommandy();
cmd.Connection = con; cmd.CommandType = CommandType.StoredProcedure;
‘Under Select Button: int Eno = int. Parse(Interaction.InputBox("Enter an Employee No."));
cmd.Parameters.Clear(); cmd.CommandText = "Employee_Select”; ds = new DataSet();
cmd.Parameters.AddWithValue("@Eno”, Ena); cmd Parameters. AddWithValue("@Status”, true);
da = new SqlDataAdapter(cmd); da.Fill{ds, "Employee");
if (ds. Tables{0].Rows.Count > 0} {
textBox1.Text = ds.Tables[0].Rows[0][0]. ToString(); textBox2.Text = ds.Tables[0].Rows[0][1] ToStrin,:},
textBox3.Text = ds.Tables[0].Rows[O]{2]. ToString(); textBox4.Text = ds.Tables[0].Rows[0]{3]. ToStrina};
if (ds.Tables[0].Rows[0][4] != System.DBNull.Value)} {

data = (byte[l)ds.Tables[0]. Rows[0][4];
MemoryStream ms = new MemoryStream(data); pictureBox1.image = Image.FromStream( ms});

}

else { pictureBox1.Image = null; }

J
else
MessageBox.Show("Employee doesn't exist, please check the given employee number.", "Warning",

© MessageBoxButtons.OK, MessageBoxicon.Warning);
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Under Clear Button: textBox1. Text = textBox2.Text = textBox3.Text = textBox4.Text ="";
pictureBox1.Image = null; data = null; imgPath = "*; textBox2.Focus();

Under Insert Button:

try {
cmd.Parameters.Clear(); cmd.CommandText = "Employee_Insert";
cmd.Parameters. AddWithValue{"@Ename”, textBox2.Text);
cmd.Parameters.AddWithValue("@Job", textBox3.Text);
cmd.Parameters.AddWithValue("@Salary”, textBox4.Text);
iflimgPath.Trim{).Length > 0) {

data = File.ReadAllBytes{imgPath); cmd.Parameters.AddWithValue("@Photo", data);

/
else (
cmd.Parameters. AddWithValue("@Photo”, DBNull. Vaolue);
cmd.Parameters{"@Photo"].SqlDbType = SqlDbType.image;
}
cmd.Parameters. Add("@Eno”, 5qIDbType.Int).Direction = ParameterDirection.Output,
con.Open(); cmd.ExecuteNonQuery(); textBox1.Text = cmd.Parameters{"@Eno"|.Value.To5tring();
/ .
catch (Exception ex)
{ MessageBox.Show(ex.Message, "Error Message", MessageBoxButtons.OK, MessageBoxicon.Errorj; }
finally { con.Close{); imgPath = “"; data = null; }
Under Update Button:
try {
cmd.Parameters.Clear(); cmd.CommandText = "Employee_Update”;
cmd.Parameters.AddWithValue{"@Eno”, textBox1.Text);
cmd.Parameters.AddWithValue("@Ename ", textBox2.Text);
crd.Parameters. AddwithValue("@Job”, textBox3.Text);
cmd.Parameters.AddWithValue("@Salary", textBox4.Text);
if (imgPath.Trim().Length == 0 && data == null} {
cmd.Parameters. AddWithValue("@Photo"”, DBNull Value);
cmd.Parameters{"@Photo"].SqIDbType = SqIDbType.Image;
}
else if (imgPath.Trim().Length > 0) {
dato = File.ReadAllBytes(imgPath);
cmd.Parameters.Add VWithValue("@Photo", data);
/
else if (data !=nuli} {
cmd.Parameters. AddWithValue("@Photo”, data);
Y
con.Open(}); cmd.ExecuteNonQuery();
MessogeBox.Show("Record updated under the database table.”, “information Message”, MessageBoxButtons.Cx,

MessageBoxlicon.Information);

}
catch (Exception ex)
{ MessageBox.Show(ex.Message, "Error Message", MessageBoxButtons.OK, MessageBoxlcon.Error); }

finally { con.Close(); imgPath = ""; dato = null; }



Under Delete Button:

try {
cmd.Parameters.Clear(); cmd CommandText = "Employee_Delete";
cmd.Parameters.AddWithValue("@Eno", textBox1.Text);
con.Open(); cmd.ExecuteNonQuery(}); btnClear.PerformClick();
MessageBox.Show("Record deleted under the database table.”, "Sql Message”, MessageBoxButtons.OK,

MessageBoxlcon.Information);

J

catch (Exception ex)

{ MessageBox.Show(ex.Message, "Error Message", MessageBoxButtons.OK, MessageBoxicon.Error); }
finally { con.Close{); }

Note: when we call PerformClick(}) method on a button internally the Click of that button occurs.

Under Load Image Button:
openfileDialog1.Filter = "Ipeg Images (*.,jpg)| *.jpg | Bitmap Images (*.bmp)| *.bmp[All Files (*.*)| *.*";
DialogResult dr = openFileDialog1.ShowDialog();
if (dr == DialogResult.OK) {

imgPath = cpenfileDialogl. F:ieName, p.-crureBoxl Imagelocation = imgPath;

}

Create a new form as below for accessmg all, actwe and in- actwe records frorn the table usmg select 5B

using System. Conf' gurot:on, using System Dara Sq!C.-'Jent
Declarations: SqiConnection con; SqiDataAdapter da, DataSet ds;
Under Select Button: string constr = ConfigurationManager.ConnectionStrings[“SConStr"].Connections “rng, e
con = new SqlConnection(constr); da = new SqiDataAdopter("Employee_Select”, con);
da.SelectCommand.CommandType = CommandType.StoredProcedure; comboBox1.5electedindex =

Under ComboBox SelectedindexChanged: da.SelectCommand.Parameters.Clear();

if (comboBox1.5electedindex == 1) { da.SelectCommand.Parameters. AddWithValue("@5tatus"”, true); }

else iffromboBox1.SelectedIndex == 2) { do.SelectCommand.Parometers AddWithValue("@Status”, folse), }

ds = new DataSet(); da.Fill{ds, "Employee”); dataGridViewl.DataSource = ds.Tables[0];

Creating a SP with both Input and Output parameters:
Create a SP under Sql Server DB which takes the Employee No. and returns the Salary, Provides: fund,

Professional Tax and Net Salary of the Employee by performing the calculations. In this case writing @+, . .
the SP provides and advantages of making the changes easier in the future if required.
CREATE PROCEDURE Employee_GetSalDetails (@Eno Int, @Salary Money Output, @PF Money Qutput. @FPT
Money Output, @NetSal Money Qutput)
As ;
Begin .
Select @Salary = Salary From Employee Where Eno = @Eno And Status = 1;
Set @PF = @5Salary * 0.12; Set @PT = @Salary * 0.05; Set @NetSal = @5alary - (@FPF + @PT);

End




Calling the-above Stored Procegur Create anew form as followmg & set read only of 2™ to 5" textbox’s as true.

using System.Data.SqlClient;

Declarations: SqiConnection con; SqiCommand cmd;

Under Form Load: string constr = ConfigurationManager.ConnectionStrings{"SConStr"].ConnectionString;
con = new SqlConnection(constr}); cmd = new SqlCommand("Employee_GetSalDetails",con};
cmd.CommandType = CommandType.StoredProcedure;

Under Execute Button:
try {
cmd.Parameters.Clear(); cmd.Parameters.AddWithValue("@Eno", textBox1.Text);
cmd.Parameters. Add("@Salary”, SqIDbType.Maney).Direction = ParameterDirection.Qutput;
cmd.Parameters. Add("@PF", SqlDbType.Money).Direction = ParameterDirection.Output;
cmd.Parameters. Add("@PT", Sq}QbT]}p'é. Money) Direction = ParameterDirection.Output;
cmd.Parameters. Add{"@NetSal", SqiDbType. Money).Direction = ParameterDirection. Qutput;
con.Open(); cmd.ExecuteNonQuery();
textBox2.Text = crnd.Parameters["@Salary").Value. ToString();
textBox3.Text=cmd.Parameters{"@PF"].Value.ToString();
textBox4.Text=crmd.Parameters{"@PT"].Value.ToString();
textBox5.Text = cmd.Parameters["@NetSal"].Value. ToString();
}
catch (Exception ex)
{ MessageBox.Show(ex.Message, "Error Message”, MessageBoxButtons.OK, MessageBoxicon.Error}; |
finally { con.Close(); }
Under Close Button: this.Close();
Calling Select Stored Procedures from Oracle:

We can’t use select statements directly in Oracle SP’s as we used in Sql Server, so to define a select P in
Oracle for retrieving any data from the table(s) first we need to load the data from table into a cursor .under S and
then that cursor should be returned as an output parameter back to the application.
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To send cursor as an output parameter from a SP we need to use Ref Cursors, because Ref i 0 . 13

type (user defined), which can be used as a procedure parameter, so first we need to define a Ref Cursor type and
that should be used as an Qutput parameter to the SP. We define Ref Cursor types in Oracle Database as ioilowig:
Type <type name> is Ref Cursor;
eg: Type DynaCur is Ref Cursor;
To define the SP with Ref Cursor Qutput Parameter first we need to define the Ref Cursor - 2 e
known as Package which is a group of Procedures, Functions, Variables and Sql Statements created as a smplp it
used for storing of related objects. A package has two parts:




1. Package Specification or Spec or Package Hea_der

2. Package Body - :
Package Specification acts as an interface to the package which contains only declaration of types,

variables, constants, exceptions, cursors and sub-programs. Package Body is used to provide implementation for
the sub-programs, queries for the cursors declared in the package specification.

Now let us define a package header with a Ref Cursor type definition and also 2 SP’s for selecting data
from DEPT and EMP tables using the Ref Cursor type as an Qutput Parameter and then implement the SP’s under
the Package Body.

Step 1: Defining Package Specification:
Create or Replace Package MyPackage
As
Type DynaCur is Ref Cursor;
Procedure Select_Emp(ecur out DynaCur);
Procedure Select_Dept(dcur out DynaCur);
End MyPackage; i
/
Step 2: Defining the Package Body:
Create or Replace Package Body MyPackage
As
Procedure Select_Emp(ecur out DynaCur)

Is
Begin
Open ecur For Select * From Emp;
End Select_Emp;
Procedure Select_Dept(dcur out DynaCur)
s
Begin
Open dcur for Select * From Dept;
End Select_Dept;
End MyPackage;
/

Step 3: Displaying the data by loading it into the application:
Now take a new windows form place a SplitContainer on it, set its Orientation property as Horizontal,

place a DataGridView control on each panel by setting their Dock property as fill and write the following code:
using System.Data.OracleClient; )
Declarations: OracleConnection con; OracleDataAdapter dal, da2; DataSet ds;

Under Form Load: string constr = ConfigurationManager.ConnectionStrings["OConStr”]. ConnectionSiring;
con = new Oracle Connection(constr); dal = new OracleDataAdapter("MyPackage.Select_Emp", con};
dal.SelectCommand.CommandType = CommandType.StoredProcedure;
dal.SelectCommand.Parameters.Add("ecur”. OracleType.Cursor).Direction=ParameterDirection.Output;
da2 = new OracleDataAdapter("MyPackage.Select_Dept”, con);

da2.SelectCommand.CommandType = CommandType.StoredProcedure;
da2.SelectCommand.Parameters.Add("dcur", OracleType.Cursor). Direction=ParameterDirection.Ouip.:t;
ds = new DataSet(}; da1.Fill{ds, "Emp"); da2.Fill(ds, "Dept");

dataGidViewl.DataSource = ds. Tables[“Dept"|; dataGridView2. DatoSource = ds.Tables["Emp"|;




Crystal Reports

Crystal Reports is a business intelligence application used to design and generate reports from a wide
range of data sources. Microsoft Visual Studio bundles an OEM version of Crystal Reports as a general purpose
reporting tool which became the de facto standard report writer when Microsoft released it with Visual Studio.

The product was originally created by Crystal Services Inc. as Quik Reports when they could not find a
suitable commercial report writer for their accounting software. After producing versions 1.0 through 3.0, the
company was acquired in 1994 by Seagate Technology. Crystal Services was combined with Holostic Systems to
form the Information Management Group of Seagate Software, which later rebranded as Crystal Decisions, and
produced versions 4.0 through 9.0. Crystal Decisions was acquired in December 2003 by Business Obiect's, which
has so far produces versions 10, 11 and current version 12. Business Objects was acquired by SAP on Oct 8, 2007.

To add report under a project open "Add New item" window, select Reporting in LHS panel, then select
Crystal Report from RHS panel, which adds the report file, with an extension.rpt. A report file by default has 5
sections in it when opened. Those are: )

1. Report Header 2. Page Header 3. Details 4. Report Footer 5. Page Footer
Report Header: content placed under this section gets displayed on top of the report i.e. on top of the first page in
report. We use it for placing contents like Company Name, Logo, and Address etc.

Page Header: content placed under this section gets displayed on top of every page into which the report extends.
We use it for placing conients like Column Names, Date and Time when the report is generated etc.

Details: content into this section generally comes from Databases; this was the actual information that has to be
presented or displayed to the clients.

Report Footer: this was same as Report Header but gets displayed or bottom of the report. We use it for placing
contents like Date, Place, and Signatures etc.

Page Footer: this was same as Page Header but gets displayed on bottom of every page into which the report
extends. We use it for placing contents like Page No's, Phone No’s, and Fax No’s etc.
Creating a Report:

Open a new pruject of type Windows, name it as “ReportsProject”, open add new item window, select
Reporting on LHS, choose Crystal Report on RHS, name the report as Employee.rpt and click Add button which
opens “Crystal Report Gallery” window asking to choose how we want to design the report select “As a Blank
Report” Radio Button and click Ok. Once the report is added to the Project all the required assembly references are
also implicitly added, check them in solution explorer under references node.

As the report has to get its information from DB first we need to configure the report with appropriate
Data Source using the "Field Explorer" window that gets added along with your Report.

Configuring the Report with DB: open the Field Explorer, right click on DB Fields Node, select ‘Database Expert’
which opens a window, expand Create New Connection node, double click on 'OLE DB (ADO)' node that displays a
list of providers, choose a provider for Sql Server, click next, specify the connection details like server name, user
id, password and DB, click Finish which adds a node under OLE DB (ADO) with your Server Name expand it and
under it expand your database, “dbo", “Tables”, double click on the table we want to consume, e.g.: Employee
which adds the table under selected tables list on RHS, click ok which adds Table under DB Fields node of Field

Explorer.

Designing the Report: _
Go to Report Header section right click in it and select Insert Text Object that adds an object like a Label,

you can enter content in it and do the required alignments using the format toolbar on top.
Go to Page Header section right click on it, select Insert, Special Field, “DataDate” place it 5n LHS of the
section, right click on it select format object and choose the format in which we want to display the date, in the

same way select “DataTime"” and place it on RHS.



Now open Field Explorer and exp'and the table Employee we have selected, that displays the list of -
columns below, drag and drop each column on to details section as pen; your design which will create 1 rizld on the
Page Header (Column Name) and 1 Field on the Details (Data), do all the required alignments to header and
details.

Now go to Report Footer and provide the option for users to enter Date, Place and Signature using the
Text Objects and Insert Line Options.

Now go to Page Foater section right click Insert, Special Field, select Page Number and place it on the

Center of the section.

Launching the Report:

To display report in a windows application use “CrystalReportViewer” control. You find the control in
reports tab of ToolBox. To show a report under the control we need to assign path of the report to controls
“ReportSource” Property. Now place a CrystalReportViewer control on form which by default uses dock property

value as fill and write the following code under Form Load Event:
crystalReportViewerl.ReportSource = <path of the report>;

Note: to get the path of your report go to Solution Explorer, right click on report file and select propertins, copy

the value under “FullPath” property and use it.

Run the project to watch the output but first it will prompt for the password confirmation so enter
password. The reason why it asks for password is because right now when we launch the report Crystil Report
Viewer needs to connect with the Database for getting the information, so it needs all connectic.si 2" =0 . If we
want to launch the Report without prompting the end user for connection details we need to =u i that
information to Crystal Report Viewer control explicitly from code with the help of 3 classes Conicciioninfo,
TableLogOninfo and TableLogOninfos which are present under the namespace CrystalDecisions.Shared. Now
rewrite the code again in Form1 under Load Event as following:
using CrystaiDecisions.Shared;

Connectioninfo ci = new Connectioninfo();

ci.ServerName = "<Server Name>" ci.UserID = "Sa";ci.Possword = <pwd>;ci.DatabaseName = "<DB N
TableLogOninfo ti = new TabletogOninfo(), ti.Connectioninfo = ci; ti.TableName="Employee";
TableLogOninfos tis = new TableLogOninfos(); tis. Add(ti);

crystalReportViewerl.ReportSource = "<path of the report>"; crystalReportViewer1.LogOninfo = tis;

Note: Maintain the Server Name, User Id, Password and Database Name attributes under the Conligurairan File
and then read them into the application to make it more dynamic. i
Selection Based Reports: these are reports which get generated based on the selections made by users which may
get the data from single or multiple tables. Creating a selection based report using EMP and Dept tat:l & 7 . icle.
Step 1: Add a new form in the project “Form2.cs” and add reference of System.Data.OracleClient.dii to ihic project.
Design the form as following and write the below code.

using System.Data.OracleClient;
Declarations: OracleConnection con; OracleDataAdapter do; DataSet ds;




' Under Form Load: con = new OracleConnection(“User Id=Scott;Password=tiger");
da = new OracleDataAdapter( ‘_‘Se,"ecr Empno From Emp", con); ds = new DataSet(); da. Fill{ds, "Emp");
comboBox1.DataSource = ds.Tablesf0]; comboBox1.DisplayMember = "Empno”;
Under Show Report Button: write this code after creation of second form i.e. Form3.
Form3 f = new Form3(); fEmpno = int.Parse{comboBox1.Text); f.ShowDialog();
Step 2: Designing the Report, add a new Blank Crystal Report under the project and configure the report with DB:
Open the field explorer, right click on database fields, database expert, create new connection, OLE DB (ADO),
Microsoft Oledb Provider for Oracle, click next, provide the connection information, click Finish. Adds a node under
OLE DB (ADO) as Connection or Server Name, double click on "Add Command" node under connection or Server
Name, opens a window where we can write a Select Statement on LHS TextArea.
Parameter Fields: these are used for sending values to a report for execution to make the report more dynamic
where those values can be used for displaying title, address, phone no’s and still values to queries to execute etc.

Our select stmt should execute basing on the Empno selected under ComboBox of above Form which

should be sent as a parameter to report, so first we need to create a parameter and then use it under the select
stmt. To create a parameter click on "Create” button which opens a window under which we na=d to srecify

following details:
1. Parameter Name: Empno
2. Prompting Text: Enter Employee No.
3. Value Type: Number _ ’
4. Default Value: 7566 (optional)
Click ok which adds the parameter on RHS ListBox, now in LHS TextBox write following Sgl Stmt:
Select E.Empno, E.Ename, E.Job, E.Mgr, E.HireDate, E.Sal, E.Comm, D.Deptno, D.Dname, D.Loc From £Emp E
Inner Join Dept D On E.Deptno=D.Deptno Where E.Empno = {?Empno)
Click Ok, Ok, Ok which will add the Command under Database Fields Node, if we expand it wiil «isplay the
columns we mentioned under Select Stmt.
Designing the Report:
Woe can also Add Parameters using Field Explarer window, to create a Parameter right cii<- .
Parameters and Select Add which will prompt for Name of Parameter, enter a name and click ok. Toliswary: (fe
above process create 2 parameters CompanyName and Address, now drag and drop them on ReportHeader and

trn e

do the necessary alignments.
Place DataDate and DataTime Fields on PageHeader section and do all the necessary alig:iimenis by

settings the formats.
Drag and drop Columns under Command into the details section and pull back column names from Fage

Header to Details section.
Right click on the ReportFooter secion and select supress, so that our report doesn't have et

fooer
Any section can be suppressed like this if not required.

Place a PageNumber Special Field on PageFooter section and do the necessary alignments. i reanired we
add any special fields or parameters fields here also.

Step 3: to launch the above report add a New Form under the project (Form3), place a Cryslu,:;!:w'-f'-}."--'
control on the form. Go to "Application Configuration File" i.e. app.config and add the followin: code inside

configuration tag.
<appSettings>
<add key ="Cname" value ="NIT Technologies"/>
<add key ="Address" value="Ameerpet, Hyderabad"/>

<fappSettings>



In this example we need to launch the report as well as send few parameter values to the report for -
execution, to send values to parameters of report we need to use the class ReportDocument which is present
under CrystalDecisions.CrystalReports.Engine namespace. Now write the following code under Form:
using System.Configuration,using CrystalDecisions.CrystalReports.Engine; using CrystalDecisions.Shared;

Declarations: internal int Empno;

Under Form2 Load:

string Cname = ConfigurationManager.AppSettings.Get("Cname");

string Addr = ConfigurationManager.AppSettings.Get("Address");

Connectioninfo ci = new Connection!nfo();

ci.ServerName = “<Server Name>"; ci.UserlD = “Scott"; ci.Password = “tiger”;

TablelLogOninfo ti = new TableLogOninfo(); ti.Connectioninfo = ci; ti. TableName="Command";
TableLogOninfos tis = new TableLogOninfos(); tis. Add(ti);

ReportDocument obf = new ReportDocument(); obj.Load("<path of the report>");
crystalReportViewerl.ReportSource = obyj; crystalReportViewerl.LogOninfo = tis;

//Sending values to parameters of report:

obj.SetParameterValue("CompanyName", Cname);

obj.SetParameterValue("Address", Addr); obj.SetParameterValue("Empno", Empno);

Note: using the SetParameterValue method of ReportDocument class we can pass values to Parameter F|elds of
report: SetParameterValue(string pname, object value) or SetParameterValue(int index, object value)

Cross Tab Reports:
These are reports that are specially provided for summarizing the data or analysis of data. To create this

type of report add a new report under the project and when the Crystal Report Gallery window opens select the
Radio Button “Using the Report Wizard”, now in the bottom we find and option “Choose an Expert” Select “Cross
Tab” in it and click ok, which opens “Cross-Tab Report Creation Wizard”.

In the wizard expand the node “Create New Connection”, double click on the node OLE D8 (ADQO), which
opens a new window with a list or providers, select the provider for Oracle, Click Next, which opens a new window
for Connection Information, enter the connection details in it and click finish which adds a new node incec OLE DB
{(ADQO)} with the name as Server or Connection, expand it we will find a list of users, expand the user “Scott”,
expand the node tables, double click on the "Emp” table node which adds the table under “Selected Tables” List
Box on RHS, Click Next which displays all the columns corresponding to the Emp table asking for the columns to be
added into the report, select Job and add to Columns List Box, select Deptno and add to Rows List Bax, select Sal
and add to Summary Fields List Box, now in the below Combo Box select Sum and click Next which will ask for
including a Chart into the report for summarizing the report, select Pie Chart Radio Button, provide a title to the
chart or leave the same, under “On change of” select the column Deptno, under “Subdivided by” select lob, under
“Show Summary” select Sum of Emp.Sal and click next which will ask for “Record Selection” using which we can set
filters to reports data or else it is optional, so leave it and click Next which displays for Grid Style, select the style
we want and click Finish which display the repert with sample data, make any changes if required or add any
required special fields into the report. Now to display the report in our application add a new windews form in the
project “Formd.cs”, place a Crystal Report Viewer Control on it and write the following code under load event:

using CrystalDecisions.Shared;

Connectioninfo c¢i = new Connectioninfo();

ci.ServerName = "<Server Name>"; ci.UserlD = "Scott"”; ci.Password = "tiger";

TablelogOniafo ti = new TablelogOninfo(); ti.Connectioninfo = ci; ti. TobleName="Emp";
TablelogOninfos tis = new TablelogOninfos(); tis. Add(ti);

crystalReportViewerl.ReportSource = "<path of the crystal report>"; crystaiReportViewerl.LogOninf: -

o
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