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/ TUTILKEG TTOPAUETPOL
return atb; Twpa uebodou

MPAYUOTIKES
TIAPAUETPOL

KArion pebddou
* [lwg nepviouvTal oL NAPAUETPOL;
+ Qaivetal apkeTA «NPoPaAVvAS» dladkacia

* AA\G Ba doUHE eNTA OLAPOPETIKEG HETAEU TOUG TEXVIKEG
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Mepiexédpeva

* AvTioTOLXia NOPAHETPWV

* [l€paopa NAPAPETPWY
- KAnon katd tn (call by value)
- KAAjon kot anotéleopa (call by result)
- KAAon kata Tn-anotéleopa (call by value-result)
- KAAjon katT’ avagopd (call by reference)
- KAAon pe enéktaon pakpoevtoAwv (call by macro expansion)
- KAAjon kat 6vopa (call by name)
- KAAjon kat’ avaykn (call by need)

* Ofépata oXedlaopoU YAWoowvV

Mapapetpot

AvTioTOoIXiO TTOPANETPWYV

* M NPOKATAPKTIKI €PWTNON: KE NOLO TPOMNO TAPLALEL N
YAWOOQ TIG TUNIKEG HE TIG NPAYHATIKEG NAPAUETPOUG;

* H no ouvnBlopévn andvtnon oTo napandvw EpWTNHA
eivat:

- H avtwotowia kaBopidetal and Tig BE0EIG TwV NAPAUETPWY
(positional parameters)

- Ma napadetypa, n v-00TH TUNIKI NOPAUETPOG TALPLAEL UE TN
V-00TH NPAYUATIKI NOPAUETPO
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Taiplaoua TTOPAUETPWYV HECW OVOUATWY

O£0€IG KAl OVOUATA OTO TAIPIOCHO TTOPAMETPWYV

* H avtioTolyia pnopei eniong va KaBopLloTel pe Xpnon
TAPLACUATOG OVOUATWY NAPAMETPWYV

* [0 napadeypa otnv Ada:
DIVIDE(DIVIDEND => X, DIVISOR => Y);

* Tapldlel TNV NPAYUATIKA NAPAUETPO X HE TNV TUNIKA
napapetpo DIVIDEND, kattnv Y pe tnv DIVISOR

e 2TNV NEPINTWON AUTA N OEIPA EQPAVIONG TWV
napapé€Tpwy dev naiel Kanowo poAo
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* OLneploodTEPEG YAWOOEG NOU ENTPENOUV Taiplaoua
NOPAMETPWY HEOW ovopdTwy (n.x. Ada, Fortran, Dylan,
Python, Objective C, Smalltalk) enttpEnouv eniong Kat
NAPAPETPOUG BECEWV

* OLnpwTteg NApAUETPOL CUVABWG KabopilovTal HEow
BEoewv, evw oL unNdAoLneg eivatl NApAUETPOL NoU
kKaBopifovTal HECW OVOUATWY
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MNMpoalIpeTIKEG TTAPAETPOI

Mn TreplopiopéveG aKOAOUBIEG TTAPANETPWV

* [poalpeTIKEG NAPAUETPOL LE Xpnon default Tipwv: n
OKOAOUBIa TWV TUNKWYV NAPAUETPWY NEPINAMPAVEL
default TIHEG NOU XPNOIHONOLOUVTAL EAV OL AVTIOTOLXEG

NPAYUATIKEG NAPAUETPOL Asinouv
- MéEow NPOoaIPETIKWY NAPAUETPWY HNOPOUUE VO YPAWOUUE EUKOAD
KAMOLOUG UNEPPOPTWHEVOUG OPLOUOUG CUVAPTHOEWY, ONWG Mn.x.
int f(int a=1, int b=2, iInt c=3) { body }
- H napandavw ékgpacon otn C++ gival lcoduvapn He:
int fQ) { f(1.2,3); }
int f(int a) { f(a,2,3); }
int f(int a, int b) { f(a,b,3); }
int f(int a, int b, int c) { body }
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» Kdanoleg YAOOEG ENTPENOUV OKOAOUBIEG NPAYHATIKWV
METABANTWY pn KaBoplopévou pAKoug: n.x. n C, n C++,
Kal YAwooeg oevapiwv 6nwg n JavaScript, n Python kat n
Perl enttpénouv Tov oplopd

int printf(char *format, ...) { body }

* OLennA€ov napapeTpol npooneAdfovTal HECW EOIKWV
HEBOdWYV TNG BIBALOBAKNG
* Ol YN NEPLOPLOUEVEG AKOAOUBIEG NAPAUETPWY ANOTEAOUV

«TPUNA» TWV OTATIKWY CUCOTANATWY TUNWV

- A16TL oL TUNOL TWV EMNAEOV NAPAUETPWY eV €ival EUKOAO va
eAeyxBouv KaTd To XpOVOo HETAYAWTTIONG TOU NPOYPAUUATOG
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KARon katd Tiyn (call by value)

21O MEPOOUO TIAPUUETPWY KATA TLUI, N TUTIKN
TIAPAUETPOG CULMEPLPEPETAL WG LA TOTILKI LETAPANTN
otnv gyypadn Spaactnplomoinong tng kAnBbeioag
ouVAPTNONG HE Pl oNUaVTIKN dtadopd: apyLkomoLeital
Mépaocpa Mapapérpwyv LLE TNV T TNG QVTIOTOLXNG TTPAYUATIKAG TAPAUETPOU,
TpLv n kKAnBeloa ouvaptnon EeKvroeL TNV EKTEAEDH TNC.

* H anAouoTtepn HEBODOC NEPACUATOC NAPAPETPWV
» XpNOWonoLEiTal EUPEWG

* H poévn pEBodog otn Java

MapaueTpol 9
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int plus(int a, int b) { 7 . .
a += b; H cuvapmon T OpaToTNTa GAAAYWV
return a; emotpepel 42
} : . . . , .
int O { « 'OTav oL NapAPETPOL NEPVIOUVTAL KATA TIUH, Ol AAAQYEG
int x = 3; O€ YA TUNLKI NAapAapeTpo dev ennpedlouv ThV avTioTolxn
int y = 4 current A
int z = plus(x, y); activation record npaypaTikn
E AV S
3 return 2=x=z, » [apdAa autd eival duvaTto va yivouv aAAayEG Nou va
a 3 w3 gival opateg oTnv KaAouoa pEBodo
b- 4 y: 4 « [a napadetypa, N T TNG NAPAUETPOU HNOPEL va gival
Otav 1 plus oturm addross o €vag OeikTnG (oTn Java, ja avagopa)
apyitet v s eturn address * 2TNV NEPINTWAON QUTA N NPAYHATIKI NAPAUETPOG dEV
EKTELECT] TG - 2 Dreviows aAAGZEL TN, OANG TO QVTIKEIUEVO TO OMOI0 AvaPEPETAL
resuft- « activation record

and TNV NapAPETPO HNopei va Tpononotnoei
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void FQO {
ConsCell x = new ConsCell(0, null);
alter(3, x);

3

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

c = null;
} head: 0O
tail: null
current
activation record
newHead: 3 /»\

Otovn alter c: !
(IpX}CSI T,ﬂV return address return address
eKTELEON TG previous previous

activation record activation record

MapaueTpol
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void QO {
ConsCell x = new ConsCell (0, null);
alter(3, x);

}

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

c = null;
current
/ activation record
\A newHead: 3
Otavnalter c: null
TEAELOVEL TNV return address
EKTEAEOT] TNG previous
activation record

MapdueTpol

head: 3
tail: null

return address

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

2TO MEPACO TIOPAUETPWY KAT OTTOTEAECUQ, N TUTILKN
TIAPALETPOG CUUTEPLPEPETOL WC LA TOTTILKI) LETOPANTA
otnv gyypadn Spaoctnplomoinong tng kKAnbeloag
ouUVAPTNONG XWPLG KAToLa apxtkn TLur. Otav n kAnBeioa
oUVAPTNON TEAELWOEL TNV EKTEAEDT) TNC, N TEALKN TLUN
TNG TUTILKNC TIAPOLETPOU avaTtiBeTal otnVv avtiotolyn
T(PAYLOTLKE) TIAPALETPO.

» Ovopddletal eniong copy-out

* H npaypatikr napdueTpog npénet va gival pua lvalue

* H kARon kat' anotéAeopa €10fx6n otnv Algol 68 kat
Xpnowonotenke kat otnv Ada

Mapapetpot
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void plus(int a,
c = atb;

int z;
plus(x, vy, 2);
return 2*x*z;

} current
activation record

a: 3

b: 4
Otavn plus o o
apyilel v

return address

eKTéLEON TG

previous
activation record

MapdueTpol

int b, by-result int c) {

return address

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

int QO {
int Xx = 3;
inty = 4;
int z;

plus(x, vy, 2);
return 2*x*z;

current
activation record

a: 3 v x: 3
b: 4 y: 4
Otavn plus o 7 . o
glvat Etoun 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) {

Cc = atb;

int fO {
int x = 3; H ocvvaptnon
inty = 4; emotpépet 42
int z;

plus(x, vy, 2);
return 2*x*z;

current
activation record

Agdtov n plus
EMOTPEYEL

return address

previous
activation record
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KARon katd tipR-atrotéAeopa (call by value-result)

21O TIEPACHO TIAPAUETPWY KATA TLUA-ATIOTEAECHA, N TUTILKA
TIAPALETPOG CUUMEPLPEPETAL WG LA TOTILKI) LETOBANTA
otnv gyypadn Spaoctnplomnoinong tng kKAnbeioag
ouvapTtNoNnG. ApXLKOTIOLELTAL LE TNV TLUA TNG AVTLOTOLXNG
TIPAYUATLKI G TIOPAUETPOU, TIPLV N KANBeioa cuvaptnon
EeKLVNOEL TNV eKTEAEOT) TNG. META TO MEPAC TNG EKTEAEDONC
NG KANBeloag cuvapTnong, N TEALKN TLUA TNG TUTIKAG
TIAPOUETPOU avaTiOeTAL OTNV TPAYHOTLKA TIAPALETPO.

» Ovopacletal eniong copy-in/copy-out

* H npaypatikn napdpeTpog npénet va givat pua lvalue
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void plus(int a, by-value-result int b) {
b += a;

}

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

}

current
activation record

a: 4 X: 3
] b: 3 return address
Otavn plus .
’ previous
apyiCer v return address activation record

SKTéXSGﬁ mge previous

activation record
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void plus(int a, by-value-result int b) { void plus(int a, by-value-result int b) {

b += a; b += a;
h ¥
int FOQ { int fOQ { )
int x = 3; int x = 3; H cvvapmon T
plus(4, x); plus(4, x); emotpépel 42
return x*x - X; return x*x - X;
} s
current current
activation record activation record
a: 4 X: 3 Xz 7
, b: 7 return address , return address
Otavn plus . Otavn plus .
; , previous ’ previous
gvat eTopn , return address activation record EMGTPEYEL activation record
Y10 ETLOTPOPT] previous
activation record
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void plus(int a, by-reference int b) {

KARon kat’ ava@opd (call by reference) b += a;
by
, , , , void QO {
270 MEPOOMO TIAPAMETPWYV KaT avadopa, n Ivalue tng int x = 3;
TIAPOHETPOU UTIOAOYIZETOL TIPLV APXLOEL N EKTEAEDT TNG plus(4, x);

kAnBeloag cuvaptnong. Méoa otn cuvaptnon, n lvalue
Xpnoluomnoleital wg Ivalue Tng avtiotolyng TUTIKAG

TIAPOUETPOU. KATA GUVETELQ, N TUTILKH TTOPAUETPOC ELvaLl current
€va eruA£ov ovopa (dnAadn éva ocuvwvupo - alias) ya activation record
™ B€0N HVAUNG TNG TTPAYUATIKNG TTAPAUETPOU.
' . p p , 4 > x: 3
+ 'Evag and Toug naAadTEPOUS TPOMOUG KARONG 2 f X
i b: | return address
+ Xpnowonoliénke otn Fortran Otavn plus o
«  AnodoTIKAC Yla HEYAAD QVTIKEINEVD apyiCer mv return address activation record
) ] ] eKTéLEON TG _previous
« Xpnoonoleital EupEwg Kal orpeEPa activation record
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void plus(int a, by-reference int b) {

b += a; YAotroinon KAQOoNg Kat’ avagopd
be
vo:ﬁtf)(():{s_ void plus(int a, by-reference int b) {
plus(4, x); e
¥ void O { o
int x = 3; TPONYOVUEVO
current plus(4, x); TOPAOEIYUO,
activation record
void plus(int a, int *b) {
a: 4 > x: 7 *b += a;
} .
b: xf return address void FO { H viomoinon tov o C
Otovn plus Srevious int x = 3;
EKTEAEGEL TNV return address activation record plus(4, &x);
avafeon previous 3}
activation record
Maptuetoon 25 Kat’ avoapopd = oievBovon kata Ty
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2uvwvupia (aliasing) Moapdadelypa
» 'Otav dU0 ekPpacelg €xouv Tnv idla lvalue, TOTE A€pE OTL void sigsum(by-reference int n,
eival ouvvupa (aliases) n pia TNG GAANG ans = 0- D-TETEIENED E Ens)
. K6 ' ' iasi int i = 1;
Kanoleg npogaveic nepintwoelg aliasing whille (i <= n) ans += i++:
ConsCell x = new ConsCell(O,null); }
ConsCell = X; -
Y int fO { int gO {
, n int x, y; int x;
ALT] = A1l + ALK]; X = 1O;y X = 10;
. , , i sigsum(x,y); sigsum(x,X);
* 'Onwg Ba doupe oTtnv enodpevn OLAPAVELQ, N KARON KAT' return y; return x;
ava@opd odnyei o€ no nepinAokeg nepintwoelg aliasing... ¥ ¥
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void sigsum(by-reference int n,
by-reference int ans) {

0;
= 1:

int gO {

}

int x = 10;
sigsum(x,X);
return Xx;

i
while (i <= n) ans += i++;

current
activation record

H cvvéptnon g
emotpépel 0

A
/\>x: 10

L

return address

previous
activation record

EtrékTaon paKpoevTOAWY (Macro expansion)

ITNV EMEKTAON LAKPOEVTOAWY, TO CWHA TNG LOKPOEVTIOANG
amotipatol oto nepBariov ekTEAeong TNG KAAOVOOG
pnebodou. Kabe pio armo TG mpoyLATLKES TTOPAUETPOUC
QITOTLUATOL YLa KABE Xprion TNG avtioToLyng TUTILKAG OTO
niepLBaAlov epdaviong TnG TUTILKNAE TAPAUETPOU (To omoio
LLE TN OELpA Tou Bploketal oto mepLBAAAov TG KAAOUOoOG
pnebodovu).

* Me GAAa AOYLa, ONwG OOUAEUOUV OL HAKPOEVTOAEG TNG C

* ®uolk uAonoinon: avTIKATAOTAON KEWWEVOU NPLV TN

return address result: ? HSTGVNL')TTlOT]
previous
activation record
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EtrékTaon pakpoevTtoAwy otn C MNMpoetregepyaoia (preprocessing)
assembly- *  AVTIKOBIOTOUE KABE Xprion TNG LAOKPOEVTOAAG HE Eva
source | e nrocessor »eXpanded | o iler : . A
file pre-p SOUrCe mp language aVTiypa@o TOU CWHATOG TNG HAKPOEVTOANG, ONOU Ol
file

* H npoenegepyaoia gival pia ennAéov @aon tTng

HETAYAWTTIONG

» EneKTEIVEL TIG HOKPOEVTOAEG NPLV TN PETAPPOON

Mapadetypa

#define MINCX,Y) (CO<(Y)?(X):(Y))

a = MIN(b,c);

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

Mapapetpot
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TUNIKEG NOPAUETPOL €XOUV avTIKaTaoTadel and TIg
NPEAYUATIKEG

* AnoteAei pa naAd pEBoOO: Xpnoonotribnke oToug
assemblers nptv a1té TNV UNAPEN TWV NPWTWV
«AVWTEPWV» YAWOOWV NPOYPAUUATIOHOU

» 'Exel kAnoleg nepiepyeg NOPEVEPYELES

- EmavekTiynon
- MMdaoipo ovoudTtwy (name capture)
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Etravektipnon (repeated evaluation)

+ Kd&Be npaypaTiki NApAUETPOG ENAVEKTIATAL KABE @popd
nou xpnotsonoleitat

yoiog #define MINCX,Y) (QO<()?2X):(Y))
KOSIKOC: a = MIN(b++,c++);
KOOKOG
petd v a = ((bt+)<(c++)?(b++):(c++))
EMEKTOON:
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Moapddelypa mACIMATOS OVOUATWYV

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

nyoiog int temp = 1, b = 2;
KOOKAG: intswap(temp, b);
printf(""%d, %d\n'", temp, b);
}

, int main() {
K(DS}K“@ int temp = 1, b = 2;
peta mmy {int temp = temp; temp = b; b = temp;} ;
EMEKTOON: printf('%d, %d\n", temp, b);
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Mdaocipo ovoudtwy (name capture)

* 2’ €va KOUMUATL KWAIKA, KABE ep@AvVION Hag HETABANTAG N
onoia dgv gival deoUEUPEVN OTATIKA ovopadeTal
eAeUBepn (free)

* 'OTav KANolo KOUUATL KWOIKA PETAKLVNOEL o€ Eva
OLaPOPETIKO NEPPAAAOV, Ol EAEUBEPEC HETABANTEG TOU
Hnopei va deopeuBouv (become bound)

* To @awvépevo autd ovopaleTal capture:

- O eAelBepeg PETABANTEG TWV MNPAYHATIKWY NAPAUETPWY HNOPEL
va «nagtouvy (be captured) and oplopoUg HETABANTWY GTO
OWHA TNG HOKPOEVTOAAG

- Eniong, petapAnTtég nou gival EAeUBeEPEG OTO GWHA TNG
HOKPOEVTOAAG HNOPEL VA «MACTOUV» and OPLIOHOUG HETABANTWY

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

210 TIEPACHO TIAPAUETPWY KAT OVOUQ, KADE TTAPAUETPOG
amotTiIpatoL oto mepBaiiov tng kaAolvoag cuvaptnong,
yla KABe xpron NG avIloToLynG TUTILKAG TIAPAUETPOU.

» AOUAegUEL ONWG N ENEKTACHN HOKPOEVTOAWV OAAG
ano@euyel To NPOBANUA TOU NACIMATOC OVOUATWY

» Xpnowonoténke otnv Algol 60 kal oTIG ENEKTACELG TNG

* 2NAMEPQ Eival P dNUOPIAAG HEBODOG
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YAotroinon tng KARong Katr’ évoua

« XelpllOPAOoTE TNV NPAYHATIKI NAPAUETPO WG UIA UKPK
QVWVUUN ouvapTnon

* 'Otav n Kahouoa PEBODOG XPELAOTEL TNV TN TNG TUNIKAG
napapé€tpou (eite Tnv rvalue tng A tnv lvalue TnNG) KaAei
TN oUVAPTNON VIO VA TNG TNV ENOTPEYEL

* H ouvaptnon np€net va nepaoTtel padi Pe TO OUVOECHO
PWALGopaTOC TG (its nesting link), €ToL woTe va pnopei
va anoTiuneei oto nepBaAAov TnG Kahouoag pebddou
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void f(by-name int a, by-name int b) {

H cvvéptnon g

J = EMOTPEPEL [
b = a;
inF 9(2 { current
i n-_t = _ 3; activation record
f(i+l, 1)
return i;
a:
Ortav n T apyilet b:— return address
™V EKTEAECT TNG return address _previous
activation record
previous result: ?
activation record o
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20yKpIon

* 'Onwg KaL oTnV €NEKTACN HOKPOEVTOAWY, Ol NAPAUETPOL
NouU NEPVIOUVTAL KAT OVOUA ENAVEKTIMWVTAL KABE Qopd
MNou XpPnotluonotouvTal

* H naopandvw 131dtnTa PNopEel va @avei apkeETA XProiun
o€ KANOLEG NEPINTWOELG, OUWG OTIG NEPLOCOTEPEG
NEPNTWOELG AnOTEAEL XAOLO XpOVou

* Ouwg, avTiBeTa PE TNV ENEKTACN HOKPOEVTOAWY, N
KARON Kat' Ovopa ano@euyel To NPOBANUa Tou
NACIHOTOG OVOUATWY
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KARon kat’ avaykn (call by need)

210 TMEPACLO TIAPAUETPWY KAT avAyKn, KAOE TTAPAUETPOG
amotipatot oto neptBariov tng kaAovoag pebddou, T
OTLYHN TNG TPWTNG XPrIONE TNG OVTLOTOLXNG TUTILKIC

TIAPAUETPOU. META TNV ATOTILNGCN, N TLUA TNG TTPAYLATIKAG

napopéTpou anobnkevetal (cached), outwg wote
TIEPOULTEPW XPNOELC TNG OVTLOTOLXNG TUTILKIC TIOPOLETPOU Val
U xpeLalovtal EMAVEKTIUNON.

« Xpnowonoleital oTIG oKVNPEEG (lazy) cuvapTnNOLAKEG
yAwooeg npoypappatiopou (Miranda, Haskell, Clean)

* ANo@euyel To XAOLHO XPpOvou AOyw TNG ENAVEKTIUNONG
TNV onoia NOAAEG POPEG KAVEL N KARON KAT' Ovoua

Mapdapetpot
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}

nt f(by-need int a, by-need int b) {
b = a;
b = a;
return b;
current
nt gO { activation record
int 1 = 3;

return F(i+l, i);

Otov n T apyilet b:
™V EKTEALECT TNG

return address

previous
activation record

MapaueTpol

H cvvéptnon g
emotpépel 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;

¥ H cvvéptnon andand

BpayvkukAdvel OTmg M
andalso g ML ka1 0
tereotng && g Java.

boolean g {
while (true) {
}

return true: Me kAnon kot” aviykn m

3 uébodoc T Oa tepuarioet.
) To amotéreopa Oo Tov

void fQ { 70 1610 1660 e KAon
andand(false, gQ)); Kot~ Ovopo 660 Kot Ue

} EMEKTOON LAKPOEVTOADV.
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OfépaTta Zxediaopou NAwoowv

MapaueTpol
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Oéuara oxXedI00HNOU YAWO oWV

EpwTtnon: Autd nou eE€TACANE OXETIKA HE TO NEPACHA
NOPAUETPWYV €ival anAwg B€pata uAonoinong Uag
yAwooag A €ival kat HEPOG TwV NPOJIAYPAPWY TNG;

Andvtnon: E€aptdtal ané tn y\wooa
- Z& YAWOOEC XWpPIG napevepPyeLES, N TEXVIK MOU Xpnaollonoleital
yla TO NEPACUA NOPAUETPWY UNOPEL Va ival SLla@AVAG KAl pn
avixveUuaolpn and Tov NPOYPALHATIOTH
- 'Opwg akOpa KAl YAWOOEG HE NOPEVEPYELEG MOANEG POPEG
KaBopifouv POVO PEPLKWG TNV TEXVIKI NEPACHATOG NAPANETPWY
nou xpnotwonoleitat ané tn yA\wooa
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FAWOOEG XWPIG TTAPEVEPYEIES

FAWOOEG PE TTAPEVEPYEIES

EpwTnon: npénet ol NAPARETPOL NAVTA VO ANOTIWVTAL
(eager evaluation), A autd cupPaivel pdvo dtav undapxet
avaykn Xpnong Twv TIwV Toug (/azy evaluation),

* To napandvw €ivat HEPOG TOU POVTEAOU KOOTOUG TNG
YAWOOOG KAl PNopei eniong va xpnotponotnBei anod tov
NPOYPOUUATIOTH:

- [Méoo otoukiCel n enavektipnon k&nowag TUNIKAG NOPARETPOU;
- 'Exel To népacpa NapapETPwWY KOOTOG avAAOyo HE TO HEYEBOG
TWV AVTIKEEVWY (Mou nepAapBavovTal OTIG NOPALETPOUG);
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* 2TIC YAWOOEG QUTNG TNG KATNYOPIaG, Eva NPpOYPALA
MNopel va avixveUuoel Nola TEXVIKA NEPACUATOG
NOPAPETPWY Xpnowonoleitat and Tnv uAonoinon tng
YAWOOoOG

* 'Opwcg autod pnopei va givatl pa Aentopépela uhonoinong
oTnv onoia ta npoypdppata dev NPENEL va Pnopouv va
BaoloTouv — dLOTL dev €ival HEPOG TNG NPOdLAYPAPAG TNG
yAwooag

* [Napddeypa TETOIOG YAWOOOG €ival n Ada
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Ada modes

YAotroifjoeig Tng Ada

» Tpelg Tponot (modes) NEPACUATOC NAPAUETPWV:

- in: pnopouv va dlafacTtolv and Thv KAnBeioa cuvdptnon aAAG
0€ unopei va toug yivel kanowa avabeon — pe GAAa AdyLa
OUMMNEPLPEPOVTAL OaV OTABEPES

- out: pnopei va Toug yivel kdnowa avaBeon aAAd &€ unopouv va
olaBacTtouv

- in out: pnopouv T6o0 va dlaBacTtolv 600 KAl Va TOUG Yivel
kdnowa avadeon

* H npoduaypan tTng Ada enitndeg agpvel KANOLo
nePLOWPLO YIa EVEAEIO OTIC UAOMOLAOELG TNG YAWOOAG
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* [a BaBUWTEG NapAPETPOUG N UAoNOINoN YiveTal HECW
avTLYPaPNG:

- 1n =value, out =result, in out = value/result
* OLOUN\OYEG avTIKEIEVWY (N.X. arrays Kal records)
UIMopEl va NEPAOCTOUV KAT' ava@opd avTi HE avTiypan
» Kd&Be npdypappa nou HNopei va avixveuoel Tn dlapopd
NG uAonoinong (6nwg nNpoypAUHaTa avTioTolKa HE auTd
NG onuePLVAG BIAAEENG) €ival pn Voo npoypappa Ada
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2UMTTEPOUCHATIKA

* 2NuEPQ €OAE:
- Mwg Tapldfoupe TUNKEG KAl NPAYHOTIKEG NAPAUETPOUG
- EnTa dl0@opEeTIKEG TEXVIKEG VIO NEPACHA MNAPAUETPWY
- 16€eq yia To noU BpiokeTal N SLAXWPLOTIKN VPO HETAEU
OpLOHOU YAWOOAG Kal AeNTOHEPELOG UAoMoinang
* AUTEG Ogv €ival Ol HOVEG TEXVIKEG NOU €XOUV OOKIUAOTEI,

aAAG anAd kanoleg and TIG N0 CUVNOIOPEVEG
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