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Noumes looK ofiKe ane

diff .
Nomes n C-based ! oA
targuay

o Cose  densitiv

speviaf words:
o MaKe programs move veadable

(o
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T+ is epeciod in e codaan
context. T instanee, in Fortran

Reod  VarNome
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H Vauables o
p Mave from machine language
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Vorlobles con be charactouzd on a six-

tuple oHributes :
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and the ot of eporations thel
orce defined Hfor OFVM%S of thod

ype: ’
Floading point pre¢ision 15 aleo
defmnﬁ\fneﬂ( by type
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O repres on
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AOFOUPC\ iLL/Peg such. s, int e in C- pro mmm:'vﬁ
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@ Done. during language
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The Two 7mpon}-arv]a OLSPQ—@{’S OJC vortioble bfnof)ong +o
) data +tfp€ ore |
1. How 1s a +7P€ spe,c,‘,ﬁ'qpf v
0., When does the b?ndi’n\g Jake. plaee_?
s S'lTR'HC?., | by -
Types con be speed fred N eitherc —
a) on expliert

b) on ?mplici{ declaration.

Explicit declonadion :

o done through & slodemaend n a progran
thot lists  vardable names ond Hat

fPes b« | |
Hore , '}YP"" 2 explichy deﬁ“’mo?/deciwwcf

» Most wfowy useéf pmgwammfvg Lamgq;ajé,
vse stodie -hfpe bi’ndi’nﬂ o_x_ph'ejﬁy. R |

~Implicit dgk decloraion: -

. Associotigng of v wiables With Hupes throu h

degoult :;(r?/ard%ans. Hp g
No declaration stadarnent

Ln ye First appearante of @

orwable nome  eonstitules it {'mplfcf{

declorcodions.
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o Implicit declorcofion example —
void main () {

nt o
Hoal b;
chary €,

b= ¢, /‘exewﬁm of b:d’yfa&ﬁm

I3

Q At the. compile ime, the, compilere
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onsuore Hhaf  flood 'hfpe valve,

3 ass‘gned 4o b
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Advaniage Tropnoves wh?’rc«blr"r\/, bk i is o minop

cohvend aned.

“Vouy defrimentsl o the Dgliabli’hf
Pwe,umjz Fhe compilotion proeess
Jrom Olefai’mg Hhae hpoghaph@f and

DVOGYon) UL,
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Advafages of Dynamic Binding
+ Biggest eduat odvaninge is the  Slexibilify
o Pop instance, rumede dafa of arvy type corn

be Pwozessaﬂ using any varuade. .
J/ ollows to wrelite
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/
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2. Cost 1 Hhe oM br'3 o(lsaafvcmlvge

C} In fwums  of M(m Hme

Caused by the o?t/namfr‘l@ natwee.
of attribufe bfndi"nj ~for: each
varuable

T\qu—cmk?rﬁ s dore of run
Hme.

vequires vun-Hme descriptor
v Kkep TracK of ewrrant type.

Flna”y’ HMSQQ_SQS U&fﬂﬂ dl/n,am;e ‘f’\(qur bfnd,‘hg
;{‘v;ra vordobles o usualiy fmplwwnﬁed
using  pwie infoprefuns |

Ca Abowf 10 Hmes Sltwer fhan

exew}fnﬁ machine code
ereated “by  the trwpi T,

Because, cmpufens do not have
insteuetions whoze opotande +t/,oes
oree. not  Rnowon of crmpile time .



=) Memomj mmaﬁermn}: Fsrr o program

A weitten  phogram 1s stored ot the maun memony,
before the programn 1S wun by Opumting
System. ) memory  So¥ whatf 7

Memory s allscaled Jor the
PYOg eI instruckons, oand for He dafa

the program VRS,
How s it allocated ?
Appawuyy, the ol Loy is to vse e ca*ncep'f'l

of rmented memory.
Mmeons
;‘»— As the 0s loads o progyran,

1+ allocates o contigious bloek or
mo,ru[l oj' memory fo o progyom

e,
/

The pyoqyory o not use
more than #5o amount allocated.

Becowse of Hhe [imiled
Herer s W
) Tt s i‘mpo-r’fan{: fp divide it
obsolele Infp specifie 'Y’QﬁiO’nQ thof pecform
g specifre funefieon within the_ progiom
3] - .
However, thes pPYIUeess s NUTW obsolete., (,U’LO( ‘
wuv{z/angmzaﬁm

the memory ™
e s ol pcmfvr’mec’(; ouf n o iff

000\3. |






[ﬁj Sﬁmage bfndfnﬁs ond Wifefme

Dre of the muost importard issoes In tmponative
programming  language design 15 1o decide the

storage bf’ndfnﬁs for its vartables
o Storage bfn&fnj defines fundamenfal chwatfer
of an ?mpma-Hua, Phogmmm?rg Ianjuage

Alloeachon :
oeahon Memorwr coll  that 15 bound T8 a varuohble
15 en froom  the pool fe of available

memoby cell.
“The. proeess e KNGO O
Allocadion

Decllocation : Tt is the pwoeess of pla_u'nﬁ N
mernory cell M s unboun.oé fresTr A varuoble
botk Yo the oavailable pool of memory cell,

ife-time : Kife-Bme of & varioble is the foto)
Hme dvring whith 1t is bound fo o sperifie
rnemoTy eell.

So, the lifet’me of a imiuable begtons
whon 11 ie bound fo o specifie cell ond. ends
Shan Ot is  unbound  from thot cell,

Bosed on the eutes Lfe-time, _storage-bindings

c)f VU)'U\_,Ole. 18 SUdeVQM m:b Jowre Cd‘féﬁOP‘léS

s Stodie oS{vahdynam}a oexpucih W*@mmft
& Tmplf(’,{"f "mp-—a(y,rwm@ 7



H Stk and Heap Memsny

Am{ prog Yo Hed runs an a compoter  faKes vp
memotey

wWheneua o hew ua)u‘ablé s cheated, mematy
cells oane alloceded Wa‘?s’@ly.

Gene)ml[\f, W
Evoy kunning progyranm  hap e dif oud
@Z)Wﬁm sapwgm?udoﬁ frzm  othurt pmsgmmsc.}ym
ey uunon sazgmm{s 00—

steKs  Stores loeod varueables, creofed by ﬁmcHons'
hoap Of\{nwnf@. memehy; SToTes 3fobaf varuables

Aoks. s fore pHongrammae o allecate
¢ stores global vartiabkles

D G seporcated  into
st Hodlzed
uninihalized

Text: Stores code  be exeeded .

n qugmam;s ey .
Fouh mermy low%om/\ 15 pin pot nfed using  ou

addhress

\2 High Addlress
prressecf N b T Sfaek
¢, hombeHs — p-—-- J; _____
smallest address
pogsible s 0X00000000
lovgest address possible | T
‘s~ ONEFFFPFFF b
UniniHalizddota
Sk o nitialized dodan

hiﬂhin oddHwA |
Text Liow Address




oonsidet o sample  &-program, and 19
when 11 exeendes the staek [5oKs an ?WL
below 0 huio)
7 ”‘Df Sfﬁck-@((’){
won [int & 77 int a7 g ot a=50;
man 9.  vavin aj
t, ink moun() §
2. b
o * 3. int b=5;
memor o  meamepy Jor TbUis 0 -
is ollocated oJloca’reZ@ and stored & g !n:?' C= 1254
| 5 indxp= Ko
indb & b 5 10’}7'“‘”0’
int ¢ 1294 inf ¢ 1234
int¥P  e—
memory Jor @ s memany  JoP O s allocoted +o store
allosated and stored 128y  the oaddvess of b :
€ . | |
¢t a 77 @ [t o 27 [6 | [0 77
manfint b 5 . Mt b 5 & mhint b 5
M int ¢ muj int ¢ 1234
!PJL*P o {n;? AP o— inf %P e—
fnk{int 0 3O | if d 50
o i F"w I
LI tach- . '
mmfd h?s 10-.{;(3 5—CO e mermsry jvh‘smK-Qx d is allowated
s voruakle. a 18 deallo +o store 50
@ f‘ma”\/o . ,
volue. BO \s ~rehnned
e o man ().

I 5mﬁ% c]; e is  deallocated



ShoeK : o Menwry J%mewf with high addiess
o P Mochine ollocafe Some staeK mempry (W
Hode o fn® is - called.
® When new liea] vaniables oe defined  addition)
Stack memory  Is allpeated

@ So, staek memory expands and
gruw dlown wartds

0 vetwins valve

When the ¢ relurns valwe

¥ the allecated memory s
dealjocated.

b

MesnS wa’[g loeod varuobles will be
invalid, |
s Allocations ond deallocalions ane awﬂvmaﬁcally
done. | B
- dore threovgh ¢ flere.
i’nsfr*ucﬁo*néﬁ. e
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t Stotie varuables

® Thoy bound o memory celle be fore
progvam exeeuliorm  begins,
T’hﬁ_y ’Pe,maj,h boundl "'O st memory
cells uvnfil Progyom gxewﬁ'm Is fineshed
ond lodfoe, orw teriminadted .

@ Globally oxeessible  unriables ove netessaruy
+p remoun bound 1o Scume memopy

Qodc(t—cess, vy these vesuables o offm

stakic ot ressedd duMing exeewtion,
vak ables e not deollocaded unhl the progroun,

Ac{)vanfoﬂtz

o Ao?ol}wssfrg is divect, so, cmpma%"vely
dostoe 1Fon  othet vwdables Hhat “have

indircect addre ssfng.

(1) NOvY’U(_l-—Hva ovmheao?ffrrv memcmnf
allocaon ond de-alloeation.

D}snaoﬂvwv’ﬁges . |
@ A language Hhod hov m(\/ ctatie - varu ables

connot svpport Yo eLlesfve 5ubpv>03w\m
(] 51‘07’&3@. connot be shared amor g virucbles

o T two sobprograms e Mé) nevere oefive
ok the same Bme and thevt asvtays
ore  stodte |

‘Hfuz\/ connot wvse the sSame
61‘D-Vraﬁe,
EXO‘TLPIQ.So @ (SM_;C Uﬁd‘dﬁb{ej a0 oleﬁ’mpﬂ ;n
e/ett  funthons.



[ stodee- Sﬁckvaexfnamic vovtiable
@ Sforege bindinas o ereafed for voruables when

Hheiv  declowfioms o eloboreated.
means  thad o e

when the assoctafed code
e exeeuted. *

Exomple: R
© Yuuable DPQCIMMS in C  subprogme
Here, types are ppnd  Java methgds i

5&&{—}(,&”\{ bov nd
voouables o ofe~al}0—ca¥w( whn
the  axeenhion of the mebhodls owe

done. |

8 As the name says, stoeK-varuables ane
alioeatted  fromm  the wuon-Hme  stack.

Ak Iﬂes , allows  veevision of subprogranms

(> Provides dtfnaxnic; ioead
storage to each svpprgyam
v Lensuue ébhaﬁa_
C} All the 6ubprr03mm ghore
the - Socumne ' pare.
Jorn Hheir lm N

Disaoé-vc 28’ | |
| " Ovorchead of clloeation and deallecation

Slowot oL  becouge of fnoefw,qa\
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B3y Problern with fundion “ﬂafurmfnﬂ o1 nferc

As known, Stock memory  of o fvnchm‘ s
deallocoded "when the funcfion
veturens  value,

50,  therne s no gumnf-eg thot He vafue.
vemaouns stored 1 the memory location

0P, the value ™n the memomy location

Moy be chcmgeof.

Fxample © A migtuke is To refurn A
pointor o o stk variable in o helpor

:fvncHoh 2 Becavsae

Atk Hhe wvolue 18 yeturned,

Uod 1s., the caller gdx Hhe. pth"Q)’T.o,
Moy oYY be. oUULIRITeN,



[{] Heap
D\/namic memory allotation 3@@‘@”\{ seeLes In

the heap memory storage cells.

Unlike the slack NPy, heop memory
1S prln'cz'n‘ly cxllawfeaﬁ by He Pn@mmmm
1S Ofeallgcafep(

The heap memor
only Vi s Q)Z’)HO.;’HV freed by
the progvrammat.

Sorne of Hhe commonds se Jor heap

adlocotion

molloe | new M Ct

veolloe m,{ *7mlnoﬁed
gree dnode = naw inf;

Example. :
| deleto ?n}noqu',

1 tnalvde. <sthio.h)
2 include ¢ stdlibhy

it rooun ( )

{ :n} N, ;’v *Ptp, &O’IU\/P:t);
peintd (¥ Entor numborof demants:?);
lont (o b)e

o = (ind*) walloc (n ¥ gixeof (ind));

: i Nn= 10 endee d
m(m-p) my\ Fhe c..4wum2(
° QISgNS g0 x L byTes

: | = HO bth,S
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StacK

’ |
[ A .—_U { becavse
int 0 A of haw

"6, Ind ma;n()

2 d il %p = e int
& (ube *¢1=nW Qhe(?
b (vbe ¥C2= (1,
b
6

aan

ca > sethength (10);
yeforn 0,

Heap

[1,2] we allocate an ?m‘e\qm [
with defoult vafve 0"

The address of “0" is placeof stored in
P, which allocafedt on  raans staeK

SoeK
o] ] E Tt allocates a Cube

int* p -
Cube® C1 qL with  certuin width, say 20,
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