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return a+b; Swua pebddou
}

MPayUOTIKEG
TIOPAETPOL

KAnon puebddou

* [Nwg nepviouvtal oL NOPAUETPOL,

* Qaivetal apkeTA «Npo@PavAcy dladlkaaia

* AMAG Ba doupe enTd SLAPOPETIKEG PETAEU TOUG TEXVIKEG
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Mepiexdpeva

* AvTiOTOLXiO NOPAPETPWV

* [M€paopa NAPAPETPWYV

KAAqon katd tn (call by value)

KAfon kat’ anotéheopa (call by result)

KAAqon katd tiuh-anotéleopa (call by value-result)

KAfon kat avagopa (call by reference)

KAAQon pe enéktaon pokpoevToAwy (call by macro expansion)
KAon kat évopa (call by name)

KAAqon kat’ avaykn (call by need)

* O¢pata oxedlaopou YAwoowv
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AvTioTOIXiO TTAPANETPWV

* Mo NPpOKATAPKTIKI EPWTNON: LE MO0 TPONO Talpldlel n
YAWOOQ TIG TUNIKEG HE TIG NPAYHOTIKEG NAPAUETPOUG;

* H nwo ouvnBlopévn andvtnon oTo napandvw EpWTnUa

sivat:

- H avtwoTowia kaBopidetal and Tig BE0EIG TwV NAPAUETPWYV
(positional parameters)

- lNa napdadetypa, n v-00TH TUNIKA NOPARETPOG TAPLALEL UE T
V-00TH NPAYUATIKI NAPAUETPO

Mapdapetpot




TaiplaoHa TTOPAMETPWY HECW OVONATWYV

* H avtioTolyia pnopei eniong va KaBopLloTEl pe XprRon
TALPLACUATOG OVOUATWY MNAPAUETPWY

* [ napadelypa otnv Ada:
DIVIDE (DIVIDEND => i+10, DIVISOR => 3);

* Tapldlel TNV NPAYUATIKA NAPAUETPO i+10 e TNV
TUNIKA NAPAUETPO DIVIDEND, KAl TNV 3 YE TNV DIVISOR

* 2TV NEPINTWON AUTA N OEPA ELPAVIONG TWV
NOPARETPWY deV NaAileL KANOLO POAO
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O£0€1G KAl OVOUATA OTO TAIPIACHO TTOPAMETPWYV

* OLneploodTEPEG YAWOOEG NOU ENTPENOUV Taiplaoua
NOPARETPWY HECW ovopdTwy (n.x. Ada, Fortran, Dylan,
Python, Objective C, Smalltalk) enttpEnouv eniong kat
NAPAUETPOUG BECEWY

* OLnpwteg NapapeTpoL ouvABwg KaBopilovtal HEocw
BEoewv, evw oL undAoLneg ivat NApPAPETPOL NOU
KaBopilovTal LECW OVOUATWV
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MpoaIpeTIKEG TTAPAMETPOI

* [MpoalpeTIKEG NApAUETPOL KE Xpron default Tipwv: n
O0KoAouBia TwV TUNIKWV NAPAPETPWY NEPAAUBAVEL
default TIHEG NOU XPNOILONOLOUVTAL EAV OL AVTIOTOLXEG
NPAYUATIKEG NAPAUETPOL AEinouv

- Mé£ow NPOaIPETIKWY NAPAUETPWY UMOPOULE VA YPAWOULE EUKOAD
KAMOLOUG UNEPYOPTWHEVOUG OPLOLIOUG CUVAPTHOEWY, ONWwG n.x.

int f£(int a=1, int b=2, int c=3) { body }
- Hnapandavw ék@pacn atn C++ gival lcoduvaun He:
int £() { £(1,2,3); }
int £(int a) { £(a,2,3); }
int £(int a, int b) { £(a,b,3); }
int f£(int a, int b, int c¢) { body }
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Mn TrepIOPICHEVES OKOAOUDBIEG TTAPANETPWV

* Kdanoleg yYAwooeg eNTPENOUV OKOAOUBIEG NPAYHATIKWY
NOPAMETPWY UN KaBoplopévou PAKoug: n.x. n C, n C++,
KAl YAWOOEeG oevapiwv 6nwg n JavaScript, n Python kat n
Perl enttpénouv Tov oplopd

int printf (char *format, ...) { body }
* OLennA€ov napapetpol npooneAdlovTal HECW EBIKWV
HEBGOWY TNG BBALOOAKNG
*  OL un NEPLOPLOPEVEG OKOAOUBIEG NAPAUETPWY ANOTEAOUV
«TPUNA» TWV OTATIKWY CUCTANATWY TUNWV

- Al6TL 0L TUNOL TWV ENNAEOV NAPAPETPWYV dEV €ival EUKOAO va
eAeyxBoUv KaTA TO XPOVO HETAYAWTTIONG TOU NPOYPAUUATOG
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MNépaocpa MapapéTrpwyv

MapdueTpol

KAQon kata Tipn (call by value)

21O MEPOOHA TIOPAUETPWY KOTA TLUR, N TUTILKA
TIAPAUETPOG CUUTEPLPEPETAL WG LA TOTILKH HETABANTNA
otnv eyypadn dpaoctnplonoinong tng kKAnbeioag
ouUVAPTNONG UE KL ONUOVTLKN Sladopd: apxLKomoLElTal
LE TNV TN TNG QVTLOTOLXNG TPAYHOTIKN G TIOPAUETPOU,
Tipwv N kKAnBeloa cuvaptnon EekvAoEL TNV EKTEAECH TNG.

* H anAouoTtepn HEBODOC NEPACUATOC NAPANETPWV
+ XpnowonoLeitat EUPEWG

* H poévn pEBodog otn Java
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int plus(int a, int b)

a += b;

return a;

}

int £() {
int x
int y
int z

3;
4;
plus(x, y);

return 2*x*z;

}

Otav n plus

apyiler v
extéleon g

{

current

activation record

H cvvéptnon £
EMOTPEPEL 42

a: 3

b: 4

return address

previous

activation record

return address

result:

?

previous
activation record

Mapduetpol
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OpatoéTnTa aAAaywyv

* 'OTav ol NapAPETPOL NEPVIOUVTAL KATA TIUA, Ol GAAAYEG
O€ IO TUNLKA NOPAPETPO deV ennPeAlouV TNV AvVTioTOoLXN
NEAYUOTIKA

* [lapoAa autd ival duvaTto va yivouv aAAaYEG Nou va
gival opaTteG otnV KaAouoa HEBODO

* [ napdadetypa, N T TNG NAPAUETPOU UNOPEL va gival
€vag deiktng (oTn Java, pia avagopq)

e 2TNV NEPINTWON QUTA N NPAYHATIKA NOPAUETPOG dEV
aAAGCEL TIUA, OAAG TO QVTIKEMEVO TO OMNOIO AVOPEPETAL
and Tnv NopAPeTPO UNopel va Tpononotnoei
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void £ () {
ConsCell x = new ConsCell (0, null);
alter (3, x);

}

void alter (int newHead, ConsCell c) {
c.setHead (newHead) ;
c = null;

head:
tail:

o
null

current
activation record

newHead: 3

Otavn alter c: q x

apyiler v
eKTéELEON TNG

return address return address

previous
activation record

previous
activation record

MapdueTpol
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void £() {

}

ConsCell x = new ConsCell (0, null);
alter (3, x);

void alter (int newHead, ConsCell c) {

c.setHead (newHead) ;

= null;

Otavmn alter
TEAELDVEL TNV
exTéLEON NG

current
activation record

newHead: 3

c: null

return address

previous
activation record

MapdueTpol

head:
tail:

3
null

return address

previous
activation record
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KAQon kat’ atmrotéAeopa (call by result)

3TO MEPUOCHA TIOPAUETPWVY KAT QTOTEAECUA, N TUTILKNA
TIOPAUETPOG CUUTIEPLPEPETAL WCE LA TOTILKA HETAPANTA
otnv eyypadn dpaoctnplonoinong tng kAnbesiocag
ouvaptnNong XwpLic kamotla apxtkn tiurn. Otav n kAnBeioa
OUVAPTNON TEAELWOEL TNV EKTEAECH TNG, N TEALKA TLUA
TNG TUTTLKI G TIOPAUETPOU QVATIOETAL OTNV AVTLoTOLKN
T(POAYLLOLTLKI) TIAPALETPO.

* OvopacleTal eniong copy-out
* H npaypaTikr napdueTpog Npénet va gival pua lvalue

* H kAAon kat' anotéAeopa €10nx0On otnv Algol 68 kat
xpnowonowtnke kat otnv Ada

Mapapetpot
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void plus(int a, int b, by-result int c) {

}

int £()
int x
int y =
int z;
plus(x, y, z);
return 2*x*z;

= a+b;

-~

3;
4

4

Otavn plus

apyiler v
extéleon g

current
activation record

return address

previous
activation record

Mapduetpol

return address

previous
activation record
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void plus(int a, int b, by-result int c) {
c = a+b;
}

int £() {
int x = 3;
int y = 4;
int z;
plus(x, y, z);
return 2*x*z;

} current
activation record

a 3 x: 3
b 4 y: 4
Otovn plus .. 4 . o
gtvo £toun va
, return address return address
EMOTPEYEL : :
previous previous
activation record activation record
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void plus(int a, int b, by-result int c) {

c = a+b;
}
int £() {
int x = 3;
int y = 4;
int z;
pPlus(x, y, z);
return 2*x*z;
}

A@otov nplus
EMOTPEYEL

MapdueTpol

H ocvvdpton £
EMOTPEQPEL 42

current
activation record

return address

previous
activation record
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KARon katd TipgR-atmrotéAeopa (call by value-result)

21O MEPOOHO TIOAPAUETPWY KOTA TLUN-OTTOTEAECHLQ, 1 TUTILKNA
TIOPAUETPOG CUUTIEPLPEPETAL WCE ML TOTILKA LETAPBANTH OTNV
eyypadn Spaoctnplomoinong tng kAnBeioag cuvaptnong.
ApPXLKOTIOLELTAL LE TNV TLUA TNG AVTIOTOLXNG TIPOYLATIKAG
TIAPOUETPOU, TIPLV N KANBeloa cuvaptnon EEKLVAOEL TNV
EKTEAEON TNC. META TO MEPAC TNG EKTEAEDNG TNG KAnBeloag
ouvaptnNong, N TEAKNA TLUA TNG TUTILKNC TIOLPAUETPOU
QVaTIOETAL TNV TIPAYUATLKN TIUPAUETPO.

» Ovopddletal eniong copy-in/copy-out

* H npaypatiki napApeTPog npeneL va ivat pua lvalue
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void plus (int a, by-value-result int b)
b += a;
}

int £() {
int x = 3;
plus (4, x);
return x*x - x;

}

current
activation record

a: 4
p b: 3
Otav nplus
apx{@gl ™mv return address

SK‘CE,IKSGf] mge previous

activation record

Mapduetpol

x: 3

return address

previous
activation record
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void plus(int a, by-value-result int b) {
b += a;
}

int £() {
int x = 3;
plus (4, x);
return x*x - x;

}

current
activation record

a: 4 x: 3
,() 1 b: 7 return address
Tav N plius
stvot é'[j()lun Yo return address _previous
- activation record
EMOTPOPN previous

activation record

MapdueTpol
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void plus (int a, by-value-result int b) {
b += a;
}

int £() {
int x = 3;
plus (4, x);
return x*x - x;

}

H cvvdptmon £
EMOTPEQPEL 42

current
activation record

x: 7

return address

Otavnplus
EMOTPEYEL

previous
activation record
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KAQon kat’ avagopd (call by reference)

210 MEPOOHA TAPAUETPpWY KOt avadopad, n lvalue tng
TIAPAUETPOU UTtOAOYILETAL TIPLV apXLOEL N EKTEAEDTN TNG
kAnBeloag cuvaptnong. Méoa otn ouvaptnon, n lvalue
xpnotuoroleitat wg lvalue Tng avtiotolyng TUTILKAG
TIAPOHETPOU. KOTA CUVETELQ, N TUTILKNA TIAPAUETPOC Elval
€va emumA£ov ovopa (dnAadn éva cuvwvupo - alias) yla
TN B£€0n LVANG TNG TIPAYHATIKIC TIOPOLETPOU.

» 'Evag and toug noAadtepoug TPONOUG KARONG
+ Xpnowonowibnke otn Fortran
* ANodOTIKOG yla HEYAAA AVTIKEILEVA

» Xpnowonoleital EupEwG Kal CAPEPA

Mapapetpot
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void plus (int a, by-reference int b) {
b += a;
}

void £() {
int x = 3;
plus (4, x);
}

current
activation record

a: 4 > x: 3
b: return address

Orav n plus dd previous
(pr{cgl mv return address activation record
extéleon g previous
activation record
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void plus(int a, by-reference int b) {

b += a; YAoTtroinon KARong Katr’ avagopd
}
void £() { void plus(int a, by-reference int b) ({
int x = 3; b += a;
plus (4, x); } 1t )
} _ 0 TPONYOVUEVO
void £() { TOPAOETYUO,
int x = 3;
current .
activation record } plus (4 ! x) !
void plus(int a, int *b) {
a: 4 P x: 7 *b += a;
} .,
b: _ f return address . HU}'OEOWIOW 00 o¢ C
Otovn plus ‘ void £() {
’ return address previous int x = 3;
SKT,SKSGSI mv - activation record plus (4, &x);
(1\/(1980'1’] previous }
activation record
HapueToon ’s Kot avapopd = dicdBoven kotd. Ty
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2uvwvupia (aliasing) MNapadseiypa

* 'Otav dUo ekppAoElg €xouV TNV idla Ivalue, TOTE AEpE OTL
eival ouvwvupa (aliases) n pia tnG GAANG

+ Kdanoleg npo@aveic nepintwoelg aliasing

ConsCell x
ConsCell y

new ConsCell (0,null) ;
X/

A[i] = A[]3] + A[k];

* 'Onwg Ba doupe otnv endpevn dLAPAVELQ, N KARON KaT'

ava@opd odnyei o€ No nepinAokeg nepintwoelg aliasing...
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void sigsum(by-reference int n,
by-reference int ans) {
ans = 0;
int i = 1;
while (i <= n) ans += i++;

}

int £() { int g() {
int x, y; int x;
x = 10; x = 10;
sigsum(x,y) ; sigsum(x,x) ;
return y; return x;
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void sigsum(by-reference int n,
by-reference int ans) {
ans = 0;
int i = 1;
while (i <= n) ans += i++;

}

H cvvdptmon g
eMoTPEPEL 0

int g() { current
int x = 10; activation record
sigsum(x,x) ;
return x;
A
} n: \f; »y. 10
ans: T return address
i. 9 previous
activation record
return address result: ?

previous
activation record
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ETrékTaon HOKPOEVTOAWY (Macro expansion)

ITNV EMEKTOON LOKPOEVIOAWY, TO CWHO TNG LAKPOEVTOANG
QmoTLHATOL 0TO TIEPLBAAAOV EKTEAEDNC TNG KAAOU OO
HeEBOSou. KABe pilo armo TG mpoyUATIKES TIAPOAUETPOUG
QOTLUATOL YA KAOE Xprion TG avIioToLxng TUTILKNAG OTO
neptBaAlov epdaviong TnG TUTILKAG TIAPAETPOU (TO Oomolo
HE Tn o€lpA Tou Bploketal oto meptBAaiAov TnG KAAoUCOG
pnebodovu).

* Me GAAa AOyLa, 6nwG OOUAEUOUV OL HOKPOEVTOAEG TNG C

* Duolkf uAonoinon: avTIKaTAoTaon KEEVOU NPLV TN
HETAYAWTTION
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EmékTraon pakpoevroAwyv otn C

assemb ly-

source expanded . y

pre-processor compiler lanquage

file source g_u g
file

* H npoenetepyaoia eival pia entnAéov @daon tTng
HETAYAWTTIONG

* ENEKTEIVEL TIG HOKPOEVTOAEG NPLV TN HETAPPOON

* [apadelypa

#define MIN(X,Y) ((X)<(Y)?(X):(Y))
a = MIN(b,c);

a = ((b)<(c)?(b):(c))
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MNMpoetregepyaoia (preprocessing)

*  AvTIKaBI0TOUNE KABE XPARON TNG LAKPOEVTOAAG HE EVa
QVTlypa®o TOU OCWHATOG TNG HOKPOEVTOARG, 6Mou ol
TUNIKEG NAPAUETPOL €XOUV aAVTIKATAOTABEL and TIG
NPAYUATIKEG

* AnoteAei pa naAd pEBodOo: Xpnolonotbnke oToug
assemblers npwv amd TNV UNapgn Twv NPWTWV
«AVWTEPWV» YAWOOWV NPOYPAUUATIONOU

+ 'ExelLkanoleg nepiepyeq NapevEPYELEG

- EmavekTiynon
- doiyo ovopdtwy (name capture)
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Emavektipynon (repeated evaluation)

+ Kd&Be npaypaTiki NApAUETPOG ENAVEKTIHATAL KABE @opd
Nnou xpnotuonoleitat

nny(xiog #define MIN(X,Y) ((X)<(Y)?2(X):(Y))
KOOKOGC! a = MIN(b++,c++) ;
KOOKOG
HETE TV a = ((b++)<(c++)? (b++) : (c++))
EMEKTOON:
Mapauetpol 33

Mapddelypa mACIiNATOG OVOUATWY

#define intswap(X,Y) {int temp=X; X=Y; Y=temp;}
int main() {

nnyaiog int temp =1, b = 2;
K®OKaG:  intswap (temp, b);
printf("%d, %d\n", temp, b);
}

. int main() {
K(DS}KGQ int temp =1, b = 2;
HeTa v {int temp = temp; temp = b; b = temp;};
EMEKTOON: printf("$d, %d\n", temp, b);

}
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Maoipo ovopdtwy (name capture)

* 2’ €Va KOUMATL KWOLKA, KABE ep@AvIon Hag HETABANTAG N
onoia dev gival dEOUEUPEVN OTATIKA ovopaleTal
eAeUBepN (free)

* 'OTav KANoLlo KOUPATL KWOKA HETAKIVNBEL O Eva
OLaPOPETIKO NEPIBAANOV, Ol EAEUBEPEG PETAPANTEG TOU
pnopei va deopeubouv (become bound)

* To @awdpevo autod ovopdletal capture:

- O1eAelBepeg HETABANTEG TWV MNPAYHUATIKWY NAPAUETPWY UNOPEL
va «naotouvy (be captured) and oplopoug HeTABANTWY OTO
OWMA TNG HOKPOEVTOAAG

- Eniong, petapAntég nou gival eEAeUBepEG OTO CWHA TNG
HAKPOEVTOANG HNOPEL va «MaoToUVy and oplopoUs HETABANTWY

NG KaAouoag pebodou
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KAQon kat’ évopa (call by name)

21O MEPAOHO TIAPAUETPWY KOT OVOUA, KABE MOPAUETPOC
QTOTIHATOL 0TO EPLBAAAOV TNG KAAoU oA cuVAPTNONG,
yla KaBe xprion tng avtioToLyng TUTILKNC TIOPAUETPOU.

* AoUAeUEL ONWG N ENEKTACN HOKPOEVTOAWY AAAG
ano@euyel To NPOBANUA TOU NIOCIHOTOC OVOUATWY

+ XpnowonowBnke otnv Algol 60 kal oTIG ENEKTACELG TNG

* 2Npepa dev gival dNUOPIAAG HEBODOG NEPACUATOG
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YAoTtroinon tng KAQOong Kar’ évoua

» Xelpl{OHAOoTE TNV NPAYHOTIKI NAPAUETPO WG IO UIKP
QVWVUUN ouvaptnon

+ 'Otav n KaAouoa PEBODOG XPELAOTEL TNV TN TNG TUNIKAG
napapé€Tpou (eite Tnv rvalue tng A TNV lvalue TNG) KaAei
TN ouvAPTNON YO VA TNG TNV ENOTPEYEL

* H ouvaptnon np€net va nepaoTtel padi Pe TO OUVOECHO
QWALAOPOTOG TNG (its nesting link), €ToL WOTE va UNopel
vVa anoTnBei oto nepBAANOV TNG KaAoUuoag peboddou
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void f (by-name int a, by-name int b) ({

H cvvépton g

D=6y EMGTPEPEL T
b =a;
}
int g() { current
int 1 = 3; activation record
£(i+l, i);
return i;
}
a:
Ortav n f apx{Cgl b: =™/ return address

previous
activation record

TNV EKTEAECT TNG

return address

previous

X K result: ?
activation record
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2UYKpIon

* 'Onwg Kat 0TnV ENEKTAON HAKPOEVTOAWY, OL NAPAUETPOL
Nou NEPVIOUVTAL KOT OVOUQ ENAVEKTIHMWVTAL KABE Qopd
Nnou XpnotuonotouvTal

* H nopandvw 1810tnTa HNopEel va @avei apkeETA Xprotun
O€ KAMOLEG NEPINTWOELG, OLWG OTIC NEPLOCOTEPEG
NEPNTWOELG ANOTEAEL XAOIO XpOVOU

* 'Opwg, avTiBeTa PE TNV ENEKTAON HOKPOEVTOAWY, N
KARON KaT' Ovopa ano@euyel To NPOBANUa Tou
NOC{HATOG OVOUATWY
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KAQon kat’ avaykn (call by need)

2TO MEPACHO TIAPAUETPWY KAT ovAyKn, KABE TapAUETPOG
anotipatot oto nepBariov tng kahovooag ueboddou, t

OTLYMNA TNG TPWTNE XPRONG TNG AVTLOTOLXNG TUTILKAG
TIAPAUETPOU. META TNV AIMOTLUNGCN, N TWA TN TIPOYUATIKAG
napapéTpou anobnkevetal (cached), ouTwg wote
TIEPOUTEPW XPHOELG TNE AVTLOTOLXNG TUTILKAG TIAPAUETPOU VOl
1N xpeLalovtal EMAVEKTIUNON.

+ Xpnowonoleital oTig okvnNPES (lazy) cuvapTnolaKEG
yAwooeg npoypappatiopou (Miranda, Haskell, Clean)

*  ANo@euyel TO XAOWO XpOvou AOYyw TNG ENAVEKTIUNONG
TNV onoia NOAAEG QOPEG KAVEL N KARON KAT' Ovoua
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int f(by-need int a, by-need int b) {

b =a;
b = a;
return b;

}

int g() {
int i = 3;

return f£(i+l, i) ;

}

Otav n £ apyiler
TNV EKTEAEOT TNG

current
activation record

return address

previous
activation record

MapdueTpol

H cvvépton g
gemoTpépel 4

return address

previous
activation record

result: ?

41

Okvnpia (laziness)

boolean andand (by-need boolean a,
by-need boolean b) {
if ('a) return false;
else return b;

}

boolean g() {
while (true) {

}

return true;

}

void £() {
andand (false, g());

}

MapdapeTpot

H ovvéptnon andand
BpayvkukAdvel OTmg M
andalso ¢ ML kot 0
TEAEOTNG && TNG Java.

Me «on kot avaykn m
pébodog £ Ba teppatiost.

To amotéleopa o HTov
10 1010 T6G0 e KANoN
Kkat  dvopo 66O Kot LE
EMEKTAON LAUKPOEVTOADV.
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Ofuata oXeESIOONOU YAWO oWV

Ofpata Zxediaocpuou NAwoocwyv
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Epwtnon: Autd nou eEeTACOUE OXETIKA PE TO NEPACHA
NOPANETPWYV €ival anAwg BEpaTa uAonoinong Uag
YAWOOOG A €ival KAt HEPOG TwV NPodlaypaAPwY TNG;

Andavtnon: E€aptdTal ané tn yA\wooa
- Z€ YAWOOEG XWPIG NapevEPYELEG, N TEXVIKA MOU XPnoonoleital
YO TO NEPACHA NAPAPETPWY HNOPEL Va gival dLAQAVAG KAl N
avixveuolpn and Tov NPoypPaUUaTIOTH
- 'Opwg akOpa Kal YAWOOEG HE NOPEVEPYELEG MOANEG POPEG
kaBopifouv POVO PEPLIKWG TNV TEXVIKI NEPACUOTOG NAPANETPWY
nou xpnotwonoleitat ané tn yA\wooa
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FAWOOEG XWPIG TTAPEVEPYEIES

EpwTtnon: npénet oL napAUeETPOL NAVTA VA anOTIWVTAL
(eager evaluation), i autd ouppaivel pOvo OTav Unapxet
avaykn Xpnong Twv TWWwV Toug (/azy evaluation),

* To napandvw €ivat HEPOG TOU POVTEAOU KOOTOUG TNG
YAWOOOG KAl PNopEi eniong va xpnotponotnBei and tov
NPOYPAUHATIOTA:

- [Méoo otoukiCel n enavekTipnon kK&nowag TUNIKAG NAPAPETPOU;

- 'EXelL TO N€PACHO NAPAUETPWY KOOTOG avAAOYO HE TO HEYEBOG
TWV AVTIKEMEVWY (Mou nepAaBAvoVTal OTIC NOPALETPOUG);
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FAWOOEG HE TTAPEVEPYEIEG

* 2TIG YAWOOEG QUTNG TNG KATNYOPIaG, Eva NPOYPALUA
HNOPEL VO aviXVEUOEL NOLA TEXVIKA NEPACUATOG
NOPARETPWYV Xpnowonoteitat and tnv uAonoinon tng
yAwooag

* 'Opwg autd pnopei va gival pa Aentopépela uhonoinong
oTnv onoia ta npoypdappata dev NPEMEL va Pnopouv va
BaoloTouv — BIOTL deV €ival HEPOG TNG NPOJLAYPAPAG TNG
yAwooag

* [lapdadelypa t€TOOG YAWooag gival n Ada
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Ada modes

* Tpewg tponol (modes) NEPACUATOG NAPAUETPWV:

- in: pnopouv va dafacTtolv and Thv KAnBeioa cuvdaptnon aAAG
0€ pnopei va toug yivel kanola avabeon — pe GAAa Adyla
OUMNEPLPEPOVTAL OaV OTOBEPEG

- out: pnopei va Toug yivel kdnowa avabeon aAAd & pnopouv va
dlaacTtouv

- in out: pnopouUv TOCO va dlapacTouv 60O KAl Va TOUG Yivel
Kanowa avabeon

* H npoduaypapn tTng Ada enitndeg agpnvel KANoLo
neEPLBWPLO yla eUEAEia OTIG UAOMNOLAOELG TNG YAWOOOG
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YAotroifoeig Tng Ada

* [0 BaBuWTEG Nnapap€Tpoug n uAonoinon yivetal HEow
QVTLYPAPNG:

- in =value, out =result, in out = value/result

* OLOUAOYEG avTIKEEVWY (N.X. arrays Katl records)
UMopel va NEPACTOUV KAT' ava@opd avTi LE avTlypan

+ KdabBe npdypappa nou Pnopei va avixveuoel Tn dlapopd
NG uAonoinong (6nwg NPoypAaUUaTa AVTIOTOLKA HE QUTA
NG ONUEPLVAG BLAAEENG) €ival pn vOppo npoypappa Ada
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2UMTTEPOACHATIKA

* 2Auepa €idape:
- Mwg Taptdloupe TUNIKEG KAl NMPAYHOTIKEG NAPAUETPOUG
- EnTd dl0@opEeTIKEG TEXVIKEG VIO NEPATHA NAPAUETPWYV

- 16€eq yia o noU BpiokeTal N SLOXWPLOTIKI YPAUKN HETAEU
OPLOKOU YAWOOOG Kal AENTOUEPELOG UAONOoinong

* AUTEG O¢gv €ival Ol HOVEG TEXVIKEG NOU £XOUV DOKIUOOTEI,
oAAG anAd kdnoleg and TIG Nlo ouvNOIOUEVEG
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