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/ TUTTIKEG TTOPANETPOI
i e @>

ZwWya uebddou

MpayuaTikég
TTAPAUETPOI

KAon pebdédou
» [lwg TTEPVIOUVTAI OI TTAPAPETPOI;
» QaiveTal apkeTA «TTPOPAVG» diadikaoia

* AAAG Ba doupe eTTTA DIAPOPETIKES PETAEU TOUG TEXVIKEG
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Mepiexédpeva

*  AvTIOTOIXIO TTAPAUETPWYV

* [Tépaoua TTAPAUETPWYV
- KAfon kard niyA (call by value)
- KAAon kat’ atmmotéAecpa (call by result)
- KAfon kard niyR-atmotéAeopa (call by value-result)
- KAAjon kat’ avagopd (call by reference)
- KAAon pe emékTaon pakpoevioAwy (call by macro expansion)
- KAAjon kat’ évopa (call by name)
- KAAjon kat’ avaykn (call by need)

* Ofuata oxedlaopol YAwWoowvV

MapaueTpol

AvTioTOoIXiO TTOPANETPWYV

« Mia TTPOKATAPKTIKA €PWTNON: ME TTOI0 TPOTTO TAIPIAZEI N
YAWOOQA TIG TUTTIKEG JE TIG TTPAYMATIKEG TTAPAPETPOUG;

* H o ouvnBiouévn atTdvTnon OTO TTAPATTAVW EPWTNHA
eivar:

- H avmioToixia kaBopiletal atrd TIG BE0€EIC TWV TTAPAUETPWV
(positional parameters)

- NMNa Tapddelyua, n v-00TA TUTTIKA TTOPANETPOG TAIPIAZE! hE TN
V-0O0TA TTPAYMOTIKI TTAPAUETPO
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Taiplaoua TTOPAUETPWYV HECW OVOUATWY

* H avTioToixia utropei emiong va kabopioTei e xpron
TAIPIAOUATOG OVOUATWY TTAPAUETPWV

* [a Tapadeiyua otnv Ada:
DIVIDE(DIVIDEND => i+10, DIVISOR => 3);
* Taipi&lel TNV TTPAYHATIKA TTAPAUETPO 1+10 PE TNV TUTTIKA
TapapeTpo DIVIDEND, kai Tnv 3 ye Tnv DIVISOR
e 2TV TTEPITITWON AUTA N OEIpA ENPAVIONG TWV
TTAPAMETPWY OEV TTAICEl KATTOIO POAO
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O£0€IG KAl OVOUATA OTO TAIPIOCHO TTOPAMETPWYV

* O1 TTEPIOOOTEPES YAWOOEG TTOU ETTITPETTOUV TAIPIACHUA
TTOPAPETPWY PNEow ovoudTtwy (11.X. Ada, Fortran, Dylan,
Python, Objective C, Smalltalk) emTpétTouv €1Tiong Kai
TTOPAPETPOUG BECEWY

* O1 TTpWTEG TTAPAUETPOI OUVNBWCS KabBopilovTal HEoW
Béoewyv, VW 01 UTTOAOITTEG €ival TTAPAUETPOI TTOU
KaBopifovTal HEOW OVOUATWY
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MNMpoalIpeTIKEG TTAPAETPOI

» [poaipeTIKES TTAPAPETPOI UE Xprion default Tiuwv: n
OKOAOUBIa TWV TUTTIKWV TTAPANETPWYV TTEPIAAUPBAVEI
default TIpéC TTOU XPNOILOTTOIOUVTAI EQV OI AVTIOTOIXEG
TTPAYMATIKEG TTAPAUETPOI AEITTOUV

- Méow TTPOAIPETIKWY TTAPAUETPWY UTTOPOUNE VA YPAWOUE
&EL’JKO)\G KATTOIOUG UTTEPPOPTWHEVOUG OPICHOUG CUVAPTHOEWV,
OTTWG TT.X.
int f(int a=1, int b=2, int c=3) { body }

- H mapatméavw ékppacon otn C++ gival IcodUvaun Je:

int T { ¥(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, Iint b, int ¢c) { body }

MapdueTpol 7

Mn TreplopiopéveG aKOAOUBIEG TTAPANETPWV

» KAaTtoleg YAWOOEG ETITPETTOUV OKOAOUBIES TTPAYUATIKWYV
METABANTWV PN KaBopiouévou Prkoug: 1.X. N C, N C++,
Kal YAWOOEG oevapiwy 0TTwg n JavaScript, n Python kai n
Perl emiTpétTouv TOV OPICUO

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

« O1 emmTAéov TTapAUETPOI TTPOOTTEAAOVTAI HECW EIDIKWV
MEBODdWV TNG BIBAIOBRKNG
* O1 un TrePIOPIOUEVEG AKOAOUBIEC TTAPAUETPWY ATTOTEAOUV

«TPUTTA» TWV OTATIKWY OCUCTNUATWY TUTTWV

- AIOTI 01 TUTTOI TWV ETTITTAEOV TTAPAUETPWYV OEV €ival EUKOAO va
eAeyxBoUV KaTA TO XPOVO PETAYAWTTIONG TOU TTPOYPAUMOTOG
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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 amAouoTepn HEBODOG TTEPACUATOC TTAPAPETPWV
* XPNOIUOTTOIEITAI EUPEWG

* H ubvn puéBodog oTn Java
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int plus(int a, int b) { . ; ;
a += b; H ouvdpTnon T OpaToTNTa GAAAYWV
return a; ETTIOTPEPEI 42
} , . ; . . .
int £O { » Orav ol TapdueTpol TTEPVIOUVTAI KATA TIUA, Ol aAAayEC O€
int x = 3; MIQ TUTTIKA TTAPAPETPO OEV ETTNPEACOUV TNV AVTIOTOIXN
int y = 4; current A
int z = plus(Xx, y); activation record Tpayparikn
E Ve 3 2 , , ., L, , ., ,
3 A i S « MapdAia autd gival SuvaTé va yivouv ahhayég Trou va gival
a3 3 opaTég 0TNV KaAouoa péBodo
b- 4 y: 4 * [a Tapadelypa, n TiPA TNG TTAPAPETPOU UTTOPEI Va ival
Otav n plus o address . évag O€ikTNG (0T Java, pia avagopd)
apxicel Tnv previous eturn address e 2TNV TTEPITITWAN AUTH N TTPAYMATIKI TTAPAUETPOG DEV
z . activation record , , , , . ,
EKTENEON TNG - o Oreviols aAAGCEl TIPR, aAAG TO AVTIKEIMEVO TO OTTOIO ava@EépETal
result: = activation record

atrd TNV TTAPAPETPO UTTOPEI VA TPOTTOTTOINOEI
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void O {

}

V

}

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

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

c = null;
head: 0O
tail: null
current
activation record
newHead: 3 /»\
Otav nalter c: ]
GpX’ICEI T,I’]V return address return address
SKTSAEOH me previous previous
activation record activation record

MapaueTpol
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void FO {

}

void alter(int newHead, ConsCell c) {

}

ConsCell x = new ConsCell(0, null);

alter(3, x);

c.setHead(newHead)
c = null;

Ortav nalter
TEAEIWVEI TV
EKTEAECT TNG

current
activation record

‘
\

newHead: 3

c: null

head: 3
tail: null

return address

previous
activation record

return address

MapdueTpol

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.

» Ovopdadletai eTTiong copy-out

* H mTpaypartikn TTapAPETPOG TTPETTEI VA gival pia Ivalue

* H kAon ka1’ atrotéAeopa €10fx0On otnv Algol 68 kai
Xpnoigotroimenke kai otnv Ada

MapaueTpol
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void plus(int a,

c = atb;

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

Otavnplus

apxicel Tnv
EKTEANECT TNG

current
activation record

int b, by-result int c) {

return address

previous
activation record

return address

MapdueTpol

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
Otav nplus o 7 S o

gival €Toiun
VQ ETTIOTPEYEI

return address return address

previous
activation record

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

c = atb;

int FO {
int x = 3; H ouvéptnon £
inty = 4; ETTIOTPEPEI 42
int z;

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

} current
activation record

A@oTou n plus
ETTIOTPEWEI

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.

» Ovouddletal eTTionNG copy-in/copy-out

* H mTpaypatiki TTapAPETPOG TIPETTEI Va €ival pia Ivalue
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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
OTGV n p I Us b: 3 return address
i previous
GPXICSI Tmv return address activation record

EKTEANECT TNG

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

by

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

}

current
activation record

a: 4 X: 3

b: 7 return address

Otav nplus
gival €Toiun yia

S'ITIO'TpO(Pr'] previous
activation record

previous
activation record

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

}

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

H ouvaptnon f
ETTIOTPEPEI 42

}

current
activation record

Xz 7

return address

Otavnplus
ETTIOTPEYEI

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

210 TIEPACHA TIAPAUETPWY KaT' avadopad, n lvalue tng
TIAPOHETPOU UTIOAOYIZETOL TIPLV APXLOEL N EKTEAEDT TNG
kAnBeloag cuvaptnong. Méoa otn cuvaptnon, n lvalue
Xpnoluomnoleital wg Ivalue Tng avtiotolyng TUTIKAG
TIAPOUETPOU. KATA GUVETELQ, N TUTILKH TTOPAUETPOC ELvaLl
€va eruA£ov ovopa (dnAadn éva ocuvwvupo - alias) ya
™ B€0N HVAUNG TNG TTPAYUATIKNG TTAPAUETPOU.

‘Evag atrd Toug TaAaidTEPOUG TPOTTOUG KANONG

Xpnoiyotroinénke otn Fortran

ATTO0O0TIKOG YIO HEYAAA QVTIKEIJEVQ

XPNOIYOTTOIEITAI EUPEWG KAl OriUEPT
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void plus(int a, by-reference int b) {
b += a;

}

void fQ {
int x = 3;
plus(4, x);

}

current
activation record

a: 4 > x: 3
] b: \_f return address
Otav nplus N Srevious
apxicel Tnv return adaress activation record
EKTENEON TNG previous

activation record
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void plus(int a, by-reference int b) {
b += a;

ks

void fO {
int x = 3;
plus(4, x);

¥

current
activation record

YAotroinon KAQOoNg Kat’ avagopd

void plus(int a, by-reference int b) {

b += a;

}

void fO { To ,
int x = 3; TOPONYOUUEVO
plus(4, x); mapadeiyua

void plus(int a, int *b) {

a: 4 > x: 7 *b += a;
} L
. b: \_f return address void fO { H uvAorroinon rou o€ C
Otavnplus — int x = 3:
EKTEAECEI TNV return address activation record plus(4, &x);
avabeon previous
activation record
napdueroo ’s Kar’ avapopd = dieuBuvon Kard Tiun
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2uvwvupia (aliasing) Moapdadelypa

» Orav duo ekPpaoceig €xouv Tnv idla Ivalue, 161e Aéue OTI
gival ouvwvuua (aliases) n pia TN dAANG

+ Kartroleg TTpo@aveic TepITTTWOoEIG aliasing

ConsCell x

new ConsCell(O,null);
ConsCell y ;

= X;

ALl = ALI] + ALK];

+ Ommwg Ba doupe otnv eTouevn dlagavela, n KAnon kat’
ava@opAa odnyei o€ TTI0 TTEPITTAOKES TTEPITITWOEIG
aliasing...
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void sigsum(by-reference int n,
by-reference int ans) {

ans = 0;
int 1 = 1;
while (I <= n) ans += i++;

}

int TO { int gO {
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) {

— O;

i =1;

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

current
activation record

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

A
} n: \f"\>x: 10
ans:

emoTPEQPEI O

return address

previous
activation record

EtrékTaon paKpoevTOAWY (Macro expansion)

H ouvaptnon g

ITNV EMEKTACN LAKPOEVTOAWY, TO CWHA TNEG LOKPOEVTIOANG
QIOTLUATAL 0TO TIEPLBAAAOV EKTEAEDNC TNG KAAOU OO
pneBOdou. Kabe pia amod Tig mpayUaTkKEG TOPAUETPOUG
QITOTLHATOL YA KABE Xxpron TNG avtioToLyNng TUTILKAG OTO
nepBailov epdaviong TG TUTILKAC TTOPAUETPOU (TO omolo
LLE TN OE1pA Tou BplokeTal oto mepLBAAAoV TG KAAOUOOG
puebodou).

* Me aAAa Adyia, OTTwg dOUAEUOUY 01 HAKPOEVTOAEG TNG C

«  Quoikr UAOTTOINON: AVTIKATACTAON KEIMEVOU TTPIV TN

return address result: ? }JSTGY)\Q’)TTIOT]
previous
activation record
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EtrékTaon pakpoevTtoAwy otn C MNMpoetregepyaoia (preprocessing)
assembly- * AvTIKaBIoTOUpE KABE Xprion TNG HOKPOEVTOAAG WE Eva
SOUTCE | nre.processor »EXPanded | compiler : . 2
file Source language avTiypa@o ToU OWHATOG TNG HAKPOEVTOARG, OTTOU Ol
file

* H 1mpoetteCepyaania cival pia emmAéov @don TNG

METAYAWTTIONG

» ETTEKTEIVEI TIC HOKPOEVTOAEG TTPIV TN METAPPOOT

* [Tapadeiyua

#define MINCX,Y) (QO<(Y)?20):(Y))

a = MIN(b,c);

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

MapaueTpol
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TUTTIKEG TTOPAUETPOI £XOUV QVTIKATACTABE aTrd TIG
TTPAYMATIKEG

» ATtroTeAEl pia TTaAId pEBODO: XPNOIKNOTTOINONKE OTOUG
assemblers TTpIv a1TO TNV UTTAPEN TWV TTPWTWV
«AVWTEPWV» YAWOOWV TTPOYPANUATIONOU

» ‘Exel KATToIEC TTEPIEPYES TTAPEVEPYEIES

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

» KdBe TpayhaTiKh TTApAPETPOC ETTAVEKTIUATAI KABE Qopd
TTOU XPNOIYOTTOIEITAl

TTNyaiog #define MINCX,Y) (OO)<(Y)?2(X):(Y))
KWOIKOG a = MIN(b++,c++);
KWOIKAG
META TNV a = ((bt+)<(c++)?(b++):(c++))
ETTEKTOON
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Moapddelypa mACIMATOS OVOUATWYV

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

TNYaiog  int temp = 1, b = 2;
KWOIKag  intswap(temp, b);
- printf(""%d, %d\n'", temp, b);
}

, int main(Q {
Kw5’lKag int temp = 1, b = 2;
META TNV {int temp = temp; temp = b; b = temp;} ;
ETTEKTOON printf("%d, %d\n", temp, b);
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Mdaocipo ovoudtwy (name capture)

o 2’ €va KOPUATI KWOIKA, KABE eu@avion piag HETABANTAS N
oTroia OV gival deopeUPEVN OTATIKG OVOUAZETal EAEUBEPN
(free)

* OT1av KATTOI0 KOPPATI KWOIKA METAKIVNOEI O€ £va
O10QOPETIKO TTEPIBAAAOV, OI EAEUBEPEC PETABANTES TOU
MTTOPEI Vva deoueuBouv (become bound)

* To @aivépevo auto ovouddletal capture:

- O1 eAelBepeg PETAPBANTES TWV TTPAYUATIKWY TTOPAPETPWY UTTOPET
va «mmaoTouv» (be captured) atd opiopoUg HeTaBANTWY GTO
OWHA TNG HOKPOEVTOANG

- Emmiong, yetaBAnTég TTOU €ival EAeUBEPEG OTO GWUA TNG
MOKPOEVTOAAG WTTOPET VO «TTIOOTOUV» ATTO OPIOUOUG PHETABANTWY

NG Kahouoag peBddou
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KAnon kat’ évopa (call by name)

2TO MEPACHA TIOPAUETPWV KAT OVOopa, KAOE MapAETPOC
anotipatoL oto nepBariov tng kaholoag cuvaptnong,
yla KaBe xprnon tng avtiotoLyng TUTILKAG MOPAUETPOU.

»  AoUAeUEl OTTWG N ETTEKTACT HOKPOEVTOAWY OAAG
atro@eUyel T0 TTPOBANUA TOU TTIACIUATOS OVORATWY
« Xpnoigotroidnke otnv Algol 60 kai OTIG ETTEKTACEIG TNG

e 2NMEPQA gival PN dNUOPIANG HEBODOG
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YAotroinon tng KARong Katr’ évoua

* XeIpICOPAOTE TNV TTPAYHATIKA TTAPAPETPO WG MIA JIKPN
QVWVUNN ouvaptnon

» Orav n kaAouoa pEBOdOG XPEIOOTEN TNV TIUN TNG TUTTIKAG
TTapapéTpou (gite TNV rvalue Tng A Tnv lvalue TnG) KaAei Tn
ouvapTnon yia va TNG TNV ETTIOTPEYEI

* H ouvaptnon mpETrel va TTepAcTEi Jadi ue To oUVOETUO
QWAIGopaTtog TG (its nesting link), €101 WOTE va PTTOPEI
va atroTiunOei oto TrePIBAAAOV TNG KaAouoag uebddou
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void f(by-name int a, by-name int b) H ouvdptnon g
E 6; ETMOTPEPEI 7
a;

}

I 9 (2 { current
! I'IF J = _ 3; activation record
f(i+l, 1)
return i;

}

return address

Otavnt b: ——

apxicel Tnv
EKTEAEOT TNG

previous

return address B
activation record

previous

R result: ?
activation record
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20yKpIon

* OmTwg Kal 0TNV ETTEKTACH HOKPOEVTOAWY, Ol TTAPAPETPOI
TTOU TTEPVIOUVTAI KAT OVOPA ETTAVEKTIHWVTAI KABE Qopd
TTOU XPNOIJOTToIoUVTal

* H1mapatmmavw 1816TNTA UTTOPEI VA QAVEI APKETA XPROIUN
0€ KATTOIEC TTEPITITWOEIG, OUWC OTIG TTEPICCOTEPES
TTEPITITWOEIS ATTOTEAEI XAOIUO XPOVOU

* Opwg, avTtiBeTa Pe TNV ETTEKTAOT HAKPOEVTOAWY, N KARON
Kat” évoua atropelyel To TTPORBANUA TOU TTIACIMATOG
OVOUATWYV
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KARon kat’ avaykn (call by need)

21O MEPOOUA TIAPAUETPWYV KT avaykn, KABE MAPAUETPOC
amotipatat oto nepLBariov tn¢ kaAovoog peboddou, tn
OTLYMN TNG TPWTNE XPONG TNG AVTLOTOLXNG TUTILKAG
TIAPOAMETPOU. META TNV ATOTIKUNON, N T TN TTPAYHOTLKAG
mapapETpou anobnkevetal (cached), outwcg wote
TIEPALTEPW XPNOELG TNG AVTIOTOLYNG TUTILKAG TIAPAUETPOU Val
KN Xpelalovtal emavektipnon.

« XpnoiyoTtrolgital oTI okvnNpEG (lazy) cuvapTNOIaKES
YAWooeg TTpoypapuartiopou (Miranda, Haskell, Clean)

* ATTOQEUYEI TO XAOIKMO XPOVOU AOYW TNG ETTAVEKTIUNONG
TNV OTT0Ix TTOAAEG POPEG KAVEI N KANON KAT  OVOoua
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}

o
a;
return b;

t g0 {
int 1 = 3;

return F(i+1,

Otavn T

apxicel Tnv
EKTENEON TNG

1);

current
activation record

Okvnpia (laziness)

return address

return address

previous
activation record

previous
activation record

result: ?

MapaueTpol
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boolean andand(by-need boolean a,
by-need boolean b) {
if (1a) return false;
else return b;

}

boolean g {
while (true) {

}

return true;

}

void FQ {
andand(false, gQ):

}

MapdpueTpol

H ouvdptnon andand
BPOXUKUKAWVEI OTTWG N
andalso 1ng ML kai o
TEAEOTAG && TG Java.

Me KAjon Kot avdykn
n uéBodog F Ba
TEPUATIOEL.

To atmrotéAeopa Ba ATav
TO id10 TOOO PE KARON
Kat  dvoua 000 Kal JE
ETTEKTAON
MOKPOEVTOAWV.
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OfépaTta Zxediaopou NAwoowv

MapaueTpol
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Oéuara oxXedI00HNOU YAWO oWV

Epwtnon: Autd 1Tou £CeTACQUE OXETIKA UE TO TTEPOACUA
TTOPAPETPWY gival atTAwg BépaTta uAoTTOINONG HIOG
YAWOoOoOG N gival Kal JEPOS TWV TTPOdIAYPAPUWYV TNG;

Atravrnon: E¢aptdral amd 1n yA\wooa

- 2& YAWOOEG XWPIG TTAPEVEPYEIEG, N TEXVIKA TTOU XPNOIYOTIOIEITAI
yIO TO TTEPOCHA TTAPAUETPWY UTTOPEI Va gival dIa@avig Kal PN

QavIXVeUaIun a1Té TOV TTPOYPAPUATIOTH

- Opwg akdpa Kal YAWOOEG UE TTAPEVEPYEIEG TTOANEG POPEG
KaBopiouv POVO PEPIKWG TNV TEXVIKA TTEPACHOTOG TTOPAPETPWY

TTOU XPNOIMOTTOIEITAI aTTO TN YAWC oA

MapdueTpol
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FAWOOEG XWPIG TTAPEVEPYEIES

FAWOOEG PE TTAPEVEPYEIES

EpwTtnon: mpéTrel ol TapAPETPOI TTAVTA VA ATTOTIMWVTAI
(eager evaluation), i autd ouupaivel JOVO dTav UTTAPXEI
avaykn Xprnong Twv TINWV Toug (/azy evaluation);

* To Tmapatravw gival JEPOS TOU HOVTEAOU KOOTOUG TNG
YAWOCOAG Kal UTTopEi €TTioNG va XpnoiyoTroinBei amod Tov
TTPOYPAUMATIOTH:

- [éoo oToIxiCel n eTTaveKTIUNGN KATTOIAG TUTTIKAG TTAPAUETPOU;

- 'Exel To mépacua TapapéTpwy KOOTOG AVAAOYO e To PJéyeBog
TWV QVTIKEIHEVWV (TTOU TTEPIAQUBAvVOVTAI OTIC TTAPAUETPOUG);
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e 2TIC YAWOOEG QUTNG TNG KATNYOPIAG, éva TTpOypaua
MTTOPEI VO aVvIXVEUOEI TTOIA TEXVIKI TTEPACHATOG
TTAPAUETPWY XPNOIMOTTOIEITAI ATTO TNV UAOTTOINON TNG
yAwooag

* Opwg autd ptropei va gival pia AeTTTopépEela UAOTTOINONG
OTnNV OTToIa TA TTPOYPAMMATA OEV TTPETTEI VA UTTOPOUV va
BaoioTouv — d16TI dev gival HEPOG TNG TTPOBIAYPAPNS TNG
yAwooag

* [lapadeiyua 1€T010G YAWOoOAG gival n Ada

MapdueTpol 46

Ada modes

YAotroifjoeig Tng Ada

* Tpeig 1péTTOI (Modes) TTEPACUATOS TTAPAUETPWV:

- in: ymmopouv va diaBacTtolv atd Tnv KAnbeioa auvdpTnon aAA&

0¢ PTTOPEi Va TOuG Yivel KATTola avaBeon — Je GAAa Adyia
OUMTTEPIPEPOVTAI GaV OTABEPES

- out: ytTopei va Toug yivel Katroia avdBeon aAAG o€ PTTopouyv va
dlaBacTouv

- in out: ymmopouv 1600 va diaBacTouv OGO Kal VA TOUG Yivel
Kdtroia avdbeon

* H mrpodiaypar Tng Ada e1TiTndES AYrvel KATTOIO
TTEPIBWPIO YIa eVEAIEia OTIG UAOTTOINOEIG TNG YAWOOOG
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* [a BaBpwTég TTAPAPETPOUG N UAOTTOINON YiVETAI HECW
AvVTIYPAPNG:

- 1n =value, out =result, in out = value/result
* O1 ouloyég avTikelpévwy (TT.X. arrays Kai records)
UTTOPEI VA TTEPACTOUV KAT  ava@opd avTi 4E avTiypapn
« Kd&Be mTpdypaupa TTou gTropei va avixveuaoel Tn diagopd
TNG UAoTToinoNG (OTTWG TTPOYPANKATA AVTIOTOIXA HE QUTA
TNG oNUEPIVAGS BIGAEENC) ival un vopiIpo TTpoypaupa Ada
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2UMTTEPOUCHATIKA

e 2NuEPA EIdAUE:
- Mwg TapIdfoupe TUTTIKEG KAl TTPAYHOTIKEG TTAPAUETPOUG
- ETTTa S10QOPETIKEG TEXVIKEG VIO TTEPACHUA TTAPAUETPWV

- 16éeg yia 1O TTOU BpioKeTal N dIAXWPICTIKA YPAPUA HETAEU
OpPIoPOU YAWOCOAG Kal AETTTOPEPEING UAOTTOINONG

* AUTEG BeV gival 01 HOVEG TEXVIKEG TTOU €XOUV OOKIUAOTEI,
aAAG aTTAG KATTOIEG OTTO TIG TTI0O CUVNBIoPEVEG
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