Eyypagec Apaotnplonoinong

Jackson Pollock, The Key, 1946 (action painting)

KwoTtng Zaywvag <kostis@cs.ntua.gr>

EpwTtnon yia... déoigo

* Kata tnv eKTEAEON TOU NPOYPAUHATOG, Ol LETAPBANTEG
dévovTtal (SUVAULKA) HE TIHEG

* Ol TEG QUTEG NPENEL VA anobnkeUTOUV KANou

+ Katd ouvénela, ol LETABANTEG NPENEL KANWG va deBoUV
HE BEoEIG pvnpng

* lMwg yiveTtal auTo;

Eyypagég dpaatnplonoinong

2UVOPTNOI0KEG YAWOOEG OUVAVTOUV TTPOCTAKTIKEG

* OLNPOOTAKTIKEG YAWOOEG KAVOUV EUPAVE THV Evvola
Twv B€0ewv pvnpng: a:=0
- AnoBnkeuoe undév otn B€on WAUNG TNG HETABANTAG a

* OLouvapTNOoOKEG YAWOOEG TIG KpuPBouv: vala =0
- A€o TO Ovopa a ME TNV TIA Pndev

* Kat ta dUo €idn yAwoowv npENEL va “evwoouv”
METABANTEG HE TIHEG NOU avanapioTavtal 0T HVAKN

* Apa Kat oL dU0 NPENEL va AVTIETWNIoOUY TNV dla
€pwtnon d€0ipaToqg
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Mepiexépueva

* Eyypagég dpaotnplonoinong (activation records)
* 2TOTIKA OECUEUON EYYPOAPWY OPOCTNPLONOINONG
* 2T0iBec anod eyypaeg dpaotnplonoinong

* XEIPOPOG PWAIQCUEVWV OPLOUWY OUVAPTACEWV

* JUVOPTAOCEIG WG NAPAUETPOL

* MakpOBLEG eYYPOYEG dpaOTNPLIONOINONG

Eyypagég dpaotnplonoinong




ApaocTnNPIOTTOINCEIG CUVAPTHOEWYV

MeTaBANTEG €101KEG YIa KABe dpaoTnploTroinon

* O xpovog CwAG TNG EKTEAEONG HLAG OUVAPTNONG, ano
TNV KAAON PEXPL TNV aVTIoTOLKN ENOTPOYF), OVOUAZETAL
dpaaotnplonoinan (activation) Tng ouvapTnNONg

* 'Otav kdBe dpaoTtnplonoinon €xet To OIKO TNG BECILO
HETABANTWV O€ BECEIG PVAUNG, AEUE OTL EXOUPE
HETABANTEG EOIKEG Yia KABE dpaocTnplonoinon

* Ot peTaBANTEG QUTEG OvopdAdovTal ENiONG SUVAUIKEG
(dynamic) A autopateg (automatic) petaBAnNTEG

Eyypagég dpaatnplonoinong

2TIG NEPLOOOTEPEG HOVTEPVEG YAWOOTEG NPOYPAUUATIOUOU,
Ol N0 OUVABEIG AUTOMATEG HETAPBANTEG €ival AUTEG NoU
eival BonBNTIKEG yia KABe dpaoTnplonoinon cuvapTnoNgG:

fun days2ms days =

let
val hours =days*?24.0
val minutes = hours * 60.0
val seconds = minutes *60.0

in
seconds * 1000.0

end;
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ApaocTnploroinon Twv UTTAOK

Xpovol (wig yia TIG METABANTES

* [0 UNAOK NOU NEPLEXOUV KWOIKA, WAGHE yia
- Tn dpaotnplornoinorn Tou HNAOK
- To xpovo (wNG Mag EKTEAEONG TOU MNAOK
* M petaBAnTA pnopel va gival 191KA yla kanowa povo
dpacTnplonoinon VoG OUYKEKPIUEVOU UMAOK HILAG
ouvapTnongG:
fun factn =
if n=0then 1

else let val fac = fact (n-1) in n* fac
end;

Eyypagég dpaatnplonoinong

* OLnePlooOTEPEG NPOOTOAKTIKEG YAWOOEG £XOUV KAMNOLO
TPOMNO va dNAWOOUV OTL KANOLEG HETAPRANTEG dEVOVTAL UE
HLa OUYKEKPLUEVN BE0N UVANG Yia OAn TN SlapKEL
EKTEAEONG TOU NPOYPAUHATOG

* [lpo@avAg AUon dECPEUONG: OTATIKN OETUEUON
(0 POPTWTAG BECUEUEL XWPO YIA QUTEG TIG HETABANTEG)

int count = 0;
int nextcount() {

count = count + 1;
return count;

}
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H gpBéAcia kal o xpovog {wng diapépouv

AAAo1 xpovol {wNG yia TIG METABANTEG

* 2TIG NEPLOOOTEPEG HOVTEPVEG YAWOOEG, Ol LETAPANTEG
HE TonKn ePPEAELT EXOUV XPOVO {WNG NOU CUVHOWG
TauTi¢eTal pe TN dpacTnPLOnNoincn ToU UNAOK

* 'Opwg, oL dUo £vvoleG gival BLAPOPETIKEG METAEU TOUG,
onwg n.x. unopei va yivelr otn C pé€ow Tou NpoodlopLoTr)
static

int nextcount() {
static int count;
count = count + 1;
return count;

}
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* OLYAWOOEG QVTIKEUEVOOTPEPOUG MPOYPAUUATIONOU
XPNOonoouv HETABANTEG TwV ONoiwv 0 Xpovog CwAG
€lval CUOXETIONEVOG HE TO XpOVvo (WAG TWV aVTiOTOLWV
QVTIKEIUEVWV

+ Kdanoleg YAwooeG €X0UV HETAPANTEG TWV OMOIwV Ol TIHEG
eival enipoveg (persistent): pe GAAa AOyla dlatnpouv Tnv
TR TOUG Y1 NOANQNAEG EKTEAEDELG TOU (BloU

NPOYPAUHOTOG
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Eyypagég dpaotnplotroinong

Eyypagég dpaotnplotroinong yia PTrAok

* Ol UAONOLAOELG TWV YAWOOWV OUVABWGS OUCKEUACOUV OAEG
TIG METAPBANTEG NOU AVAPEPOVTAL OE LA CUYKEKPIUEVN
dpaoTnplonoinon Tng ouvapTnong O€ LA EYYPAPH
dpaotnplonoinong (activation record)

* OLeyypagég dpaotnplonoinong NEPLEXOUV £niong Kat 6Aa
Ta GAAa dedopEva nou oxetidovtal pe OPaOcTNPLOMNOLNOELG,
onwg:

- Tn &ievBuvon enoTtpo@ng (return address) Tng dpactnplonoinong:

deixvel o€ nolo onueio Tou NPoyPAUUOTOG NPENEL va NAEL O
€AEYX0G OTAV ENOTPEYEL N CUYKEKPLUEVN dpacTnplonoinon

- 'Eva oUvéeopo npdéoBaong (access link) nou deixvel Thv eyypaen
dpaaotnplonoinong tnhg kaAouoag cuvaptnong (calling function)
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* 'Otav ekteAeiTal £va PNAOK KWAKA, XPEAOUAOTE XWPO
Yl TIG TOMIKEG HETABANTEG TOU CUYKEKPLUEVOU UNAOK

* Yndpxouv dla@opol TPOnotL SECHEUONG XWPOU:
- Aeopevoupe and nptv Xwpo oTnv eyypaen dpactnplonoinong
NG nepkAsiovoag ouvdpTnong

- Enekteivoupe tnVv eyypaen dpactnplonoinong tTng ouvaptnong
OTav n eKTEAEON EL0ENBEL OTO HUNAOK (KOL TN HEWVOUE Eava
otav €LEABOULIE TOU HNAOK)

- Aeopeloupe Kanola EEXwPLOTH eyypagr dpactnplonoinong yua
TO MNAOK

* Oa doupe Tov NPWTO and auToUg TOUG TPONOUG
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2T1aTIKA Oéopeuon (static allocation)

MNapadeiypa

* H anAouoTtepn NpooEyylon: OECUEUOE Hia eyypaen
dpacTtnplonoinong yla KABe pia ouvaptnon, oTaTKA

* OunaAiEg duaAektol Tng Fortran kat tng Cobol
xpnotwonotwouoav (L6vo) auTto To oUOTNUA BECUEUONG

* AnoteAei anAd Kal NOAU ypriyopo TpONno uAonoinong
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FUNCTION AVG (ARR, N
DIMENSION ARR((N) : N address
SUM = 0.0
DO 100 1=1, N ARRaddress
SUM = SUM + ARR()
100 CONTINUE return address
AVG = SUM / FLOAT(N)
RETURI |
END
SUM
AVG
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MeiovéEKTnHO OTATIKAG BECTHEUONG

210ifBeg atrd eyypa@ég dpactnplotroinong (1)

+ Kdbe ouvaptnon €xel pia eyypaen dpactnplonoinong

* Mnopei va unap&el pia povo dpactnplonoinon
ouvaptnong wvtavr) KABE XPOVIKA OTLYUN

* OLpovtEpveG YAWOOEG (CUMNEPINALPBAVOUEVWY TWV
HovTEPVWY BlaAékTwY TNG Cobol kal tng Fortran) dev

UNOKOUV OE QUTOV TOV NEPLOPLOUO AOYw:
- Avadpopung
- MoAuvnuatikétntag (multithreading)
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* [ v unooTtApEn TNG avadpoung, NPENEL va
OeOUEVUOOUE HIa VEA €yYpa@r) dpaoTnpLlonoinong yo
KABe dpaotnplonoinon TnG ouvapTnong

* Auvapikr) 6€opeuon): n eyypaen dpactnplonoinong
deopeveTal OTAV N oCUVAPTNON KAAE(Tal

* 2€ NOAEG YAwooeG, 6nwg n C, n eyypaen autnh
anodeopeUETAL OTAV N CUVAPTNON ENOTPEYEL
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210ifeg atrd eyypa@ég dpaortnplotroinong (2)

* Me aANa AOy1a, n eKTEAEON dnUIOUPYEL pa oToiBa and
EYYPOYEG dpaoTnplonoinong, 6nou niaiola (frames)

- OnNpwWXvovTal 0Tn oToifa KATd ThV KARoN Twv
OUVOPTAOEWY, Kal
- anopakpuvovTal anod Th otoifa Katd TNV ENCTPOYN

Tpéxouoa eyypa@r dpacTnpIoTroinong

*  2Tn OTATIKN dEOPeEUON N BEoN KABE eyypa®ng
dpactnplonoinong kabopiletal npwv TNV €vapén
EKTEAEONG TOU NPOYPAUUATOG

* 21N duvapikr d€opeucn n B€on TNG TPEXOUOOG
EYYPAPRG dpaoctnplonoinong (current activation record)

TOUG
dev gival yvwoTth napd pévo Katd To XpOvo EKTEAEONG
+ Kd&Be ouvaptnon npénet va EEpeL Nwg Ba BpeL Tn
dlevBuvaon TNG TPEXOUOOG EYYPaAPnG dpaotnplonoinong
*  2UXVQ, £VAG KOTaXwpPNnThAG TNG KNXAavAG OEoHEUETAL YIa
Va NEPLEXEVKPATAEL TN OUYKEKPLIUEVN TIUA
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. int fact(int n) { , int fact(int n) {
Mapadeiypa o C int result; Ta nepiexopeva tng int result;
if (n < 2) result = 1; HVIUNG aKpBwg npwv if (n < 2) result=1;
else result = n * fact(n-1); mv Tpitn else result = n * fact(n-1);
AnoTIHOULE TNV KARON return result; dpaaTtnplonoinon. return result;
fact(3) . Hewoéva } }
Ociyvel Ta neplEXOpEVa
NG oToifag akpPWS ~ current
NPV TNV avad oK current activation activation record
kAnon tng fact(2) record
nou Ba dnuoupynoel
™ deuTtePN gyypaen N3 n:2 n:3
dpaoTnpLonoinong.
return address return address return address
previous previous previous
activation record activation record activation record
result: ? result: ? result: ?
Eyypagég dpaotnpiotroinong 20
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Ta neplexdpeva tng
HVANG aKPPWG NpLv
ENOTPEYEL N TPITN

dpaoTtnponoinon.

current
activation record

int fact(int n) {
int result;

if (n<2)result=1;

else result = n * fact(n-1);

return result;

n:1

n:2

n:3

return address

return address

return address

H deutepn
dpaoTtnponoinon
aKpLBWG Npv
ENOTPEYEL.

int fact(int n) {

int result;

if (n<2)result=1,
else result = n * fact(n-1);
return result;

current
activation record

n:2

n:3

return address

return address

previous previous previous previous previous
activation record activation record activation record activation record activation record
result: 1 result: ? result: ? result: 2 result: ?
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. . OL €LKOVEG TIEPIAAUBAVOUV HLOL LLKPH
H ; int fact(int n) { . “amhomnoinon” 6oov adopd oTo Tt
npwtn ; int result; napa5slvpa (o 1 4 M L npaypatt arnodnkevetal otn otoifa
dpagTtnplonoinon if (N < 2) result = 1;
QKPLBWG NpLv else result = n * fact(n-1); ivati
, ’ /| A current activation
ENOTPEYEL LUE TO return result; ﬁ‘”lonufuzug va KAAon record
AnoTENECUA } e L222
fact(3) =6 o i arameter:
H ekova deiyvel Ta paame

Eyypagég dpaaTtnpiotoinong

current
activation record

n:3

return address

previous
activation record

result: 6
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NEPLEXOUEVA TNG UVAKNG
OKPIBWES NPV TNV aVadPOUIKI)
KAfon nou dnpoupyei tn
delTeEPN dpaatnplonoinaon.

fun halve nil = (nil, nil)
| halve [a] = ([a], nil)
| halve (a::b::cs) =
let

val (x, y) = halve cs

in
(a::x, b:y)
end;

Eyypagég dpaotnplonoinong

return address

previous
activation record

a:l

value to return: ?

24




Ta neplexdueva tng
HVAKNG aKpBWG npv

current current Z z
, activation record activation record EMOTPEYELN T prTn
Ta neEPLEXOHEVA TNG opaoTnplonoinon.
HVAUNG aKPIBWG
ter: ter: : :
npwv Tnv TplTI”] pa[rsa‘rlrie er » [Eaéras)nxf er parameter: [ v pa[r:?zn]eter [;iazra3nlﬁter
dpaoTtnplonoinon. ; 23 , 2.3,
return address return address return address return address return address
previous previous previous previous previous
activation record activation record activation record activation record activation record
a3 a1l Va(lh‘]eut)o return: a3 al
. T b:4 b:2 . T b:4 b: 2
fun halve nil = (nil, nil) fun halve nil = (nil, nil)
| halve [a] = ([a], nil) es:l cs:[34] | halve [a] = ([a], nil) cs: ] cs: [3.4]
| halve (a::b::cs) = | halve (a::b::cs) =
let X:? X:? let X:? X:?
val (x, y) = halve cs val (x, y) = halve cs
in y:? y:? in y:? y: ?
eng?l::X, b::y) value to return: ? value to return: ? enéﬁ::xf b:y) value 1o return: 2 valle 1o returm: 2
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H deutepn H npwtn dpactnplonoinon akpBwg npwv
dpaaoTtnplonoincn ENOTPEYEL IE TO ANOTEAECHUQ current
- t —_— . .
GKple’Q npwv activ;:grf?ecord halve [1,2,3,4] = ([1,3],[2,4]) activation record
ENOTPEYEL
arameter: parameter: parameter:
P [34] [12,34] (1234
return address return address return address
previous previous _previous
activation record activation record activation record
a:3 arl al
fun halve nil = (nil, nil) b:4 b:2 fun halve nil = (nil, nil) b: 2
| halve [a] = ([a], nil) . 134 | halve [a] = ([a], nil) cs: 13.4
| halve (a::b::ics) = el e ol | halve (a::b::cs) = -
let x: I x:? let x:[3]
val (x, y) = halve cs val (x, y) = halve cs
in y:00 y:? in y:[4]
(a:x, b:y) X > (a:x, b:y) Value to Teturm:
end: v&lgL]n’e[gi)retum. value to return: 7 end: ([L,312,4])

Eyypagég dpaaTtnpiotoinong
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Eyypagég dpaotnpiotroinong
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XeIpIOPOS QWAIAOUEVWYV OCUVAPTHOEWYV

Eyypagég dpaaTnpiomoinong

29

PwAIOCHEVEG OUVAPTHOEIG

* 'OTLEdAPE PEXPL OTIYUAG ENAPKEL YIA NOANEG YAWOOEG,
oupnephapBavopévng tng C
*  AAN\G 6L Yl YAWOOEG NOU EMNTPENOUV TO AKOAOUBO TPIK:

- Ot oplopoi Twv ouvapTroewy PNopei va gival QwALACPEVEG PECT
g€ GAAOUG OpPLOOUG CUVAPTHOEWY

- Ol E0WTEPIKEG OUVAPTIOELG UNOPEL VO aVAPEPOVTAL OE TOMIKEG
METABANTEG TWV EEWTEPIKWV CUVAPTACEWY (AKOAOUBWVTAG TOUG
OUVABELG Kavoveg PPBEAEIOG OTAV UNAPXOUV UNAOK)

* AnAadn dev enapkel yia yA\wooeg 6nwg n ML, n Ada, n
Pascal, k.a.
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Mapadsiyua

To poRAnua

fun quicksort nil = nil
| quicksort (pivot:
let

fun split(nil) = (nNnil)
| split(x::xs) =
let
val (below, abave) = split(xs)
in
if X < pivg (x::below, above)
else (below, x::above)
end;
val (below, above) = split(rest)
in
quicksort below @ [pivot] @ quicksort above
end;

Eyypagég dpaatnplonoinong
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* [Nwg pnopei n dpaocTtnplonoinon TNG EOCWTEPIKNG
ouvdaptnong (split ) va BpeL Tnv eyypaen
dpaoTNPLONOINONG TNG EEWTEPIKAG CUVAPTNONG
(quicksort );

* [lapatnpnote 6TL dev gival anapaitnTa n NPonyoulEVn
Eyypaen dpaotnplonoinong, N n ouvapTnon Nou
KAAEOE TNV EOWTEPLKI ouvapTnon:

- pnopei va gival pa GAAn ECWTEPIKF ouvapTnaon, f

- pnopei va givatl pua avadpopkr KAfon ouvdptnong, 6nwg
oupBaivel pe tn split

Eyypagég dpaatnpionoinong 32




current

activation record
a split another split
activation activation
parameter parameter

return address

return address

previous
activation record

previous
activation record

first caller: a
quicksort

activation

20voeopOG pWAIdopaTog (nesting link)

parameter

return address

previous
activation record

quicksort s

* M eowTEPIKA OUVAPTNON NPENEL va €ival og B€on va

Bpel Tn dlevBuvon TNG No NPGCPATNG dPACTNPLONOINONG
TNG QHEOWG EEWTEPLIKAG TNG OUVAPTNONG

* MnopouUpe va KPATACOUKE auTod TO CUVOECHO OTHV

geyypaen dpaoctnplonoinong

Sp!lt S_ Sp.“t S_ variables:
variables: variables: .
pivot , rest ,
X, XS, etc. X, Xs, etc.
etc.
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t MNMwg TTaipvouv TIPEG 01 OUVOETOI QWAIACHATOG;
curren
activation. record . first caller: a ] ] ] ] ] ]
a split another split quicksort » EUkoAa av UNAapxeL Hovo €va eninedo (pw?\lGGLIGTOQZ
activation activation activation . i A A A i
- 'Otav KaAeital pla eEwteplki ouvaptnon: B€Toupe TNV TIUA null
parameter parameter parameter 0TO OUVOECHO
roturn address return add re}/ return address - 'OTav KOAELTaL Ia ECWTEPIKF GUVAPTNON and pia EEWTEPIKA: O
oUVOECUOG WAIACUATOG NAIPVEL WG TIUA TNV EYYPAPN

nesting link nesting link nesting link: null dpactnplonoinong tng kahoUuoag ouvaptTnNong

previous brevious previous - 'OTtav KaAelTal pia EOWTEPLIKA OUVAPTNON aNd MG ECWTEPLKI: O

activation record

activation record

activation record

split s
variables:
X, XS, etc.

split s
variables:
X, XS, etc.

quicksort s
variables:
pivot , rest ,
etc.

Eyypagég dpaaTtnpiotoinong
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OoUvOEOUOG PWAIAOUATOG NAipVEL WG TIUA TO GUVOECHO
PWALAOUOTOG TNG KaAouoag cuvapTnong

+ [o noAunAoka anod Tov napandvw TPOno €av undpxouv
noAAanAG enineda WAAOUOTOG...
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MoAAatrAd emiTreda @WAIGOUATOG

function f1
variable v1

function f2
variable v2

-+

unction f3
ariable v3

* Otavagopeg oto idlo eningdo (n.x. tng f1 otn vl, Tng
f2 otnv2, ..) xpnowonolouv TNV TPEXOUOQ EYYPAPN
dpaoctnplonoinong

* OLavo@opEG 0g ovopaTa nou Ppiokovtal o€ K enineda
QWALAOUATOG BLOTPEXOUV K OUVOECHOUG TNG OAUCIOOG

Eyypagég dpaatnplonoinong
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AAAeg Auoeig

* To nPOBANUa €ival oL ava@OpPEG and ECWTEPIKEG
OUVOPTHOELG OE PETABANTEG KANOLAG EEWTEPLKNG

* AUO€IG TOU NPoBAALATOG anoTEAOUV OL:
- Z0vleopol QWALGOATOC TWV EYYPAQWY dpacTnplonoinong
(6nwg d<igape aTIC NPoNyoUHEVES DLAPAVELEG)
- Displays: ol oUvdeapol pwAIGoPaTOG &€ BpiokovTal OTIG

EYYPAPEG dpaatnponoinong, aAAd GUAAEYOVTAL O€ €va OTATIKO
nivaka

- NAdpda apon (Lambda lifting): oL avagopEg Tou NpoypAppaTog
avTIKaBioTavTal and avapopEG O€ VEEG, KPUPEG NAPAUETPOUG
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2UVOPTAOEIG WG TTAPAMETPOI

Eyypagég dpaaTtnpiotoinong
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2UVOPTHOEIS WG TTOPAMUETPOI

* 'Otav nepvApe Yo ouvapTnon wg NOPAPETPO, TL AKPLPWG
elvalL auto nou npénet va PeTaBIBaoTe;

* O KwdIKAG TNG ouvAPTNONG NPENEL va gival HEPOG auToU
Nnou NEPVIETAL: £(TE 0€ HOPPI) NNyaiou KWAIKa, €iTe O€
HOP®N HETAYAWTTIOUEVOU KWOLKA, OEIKTN 0€ KWAIKA, I
HEOW UAonoinong kanowag GAANG HOPYNG

+ Kdanoleg yAwooeg, xpelidlovtal KATL NEPLOCOTEPO...
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Mapddeiypa

fun addXToAll (x,theList) =
let
fun addX y =
y+X
in
map addX theList
end;

* H napandvw ocuvaptnon NPooBETEL TNV TIUA TOU X O€
KAaBe otolxeio NG Aiotag theList

* HaddXToAll kaAei tn map, n mapKaAei tn addX, kat n
addX ava@EpeTal 0Tn HETABANT X OTNV €yypPA®H
dpactnplonoinong Tng ocuvaptnong addXToAll

20vOEOoMOI QWAIAOHATOG Sava

* 'Otav n mapkaAéoel Tnv addX, Tt CUVOECHOG

QwALGopaTog Ba dobei otnv addX;
- 'Oxun gyypagn dpactnplonoinong tTng mapdwoti n addX dev
eival pwAlaopEVN HECa 0Tn map
- 'OxL 0 oUvdeopPOG GWALGCHOTOG TNG Map dloTL N map dev eival
KAMou QWAIACHEVN

* [a va douAéyel n ouvdaptnon addXToAll , n
NAPAUETPOG NOoU Nepva n addX otn map npeneL va
nepAapavel To oUVOECHO PWALGCATOG Nou Ba

o 4 f ddXToAll (x,theList) =
XpnoyononBei dtav kKAnBei n addX ~ fun addxToAl (ihelisy

fun addXy =
y+x
in
map addX theList
end;
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Ox1 pévo yia TIg TTAPANETPOUG Mapdadeiypa
« TOAEG YAWOOEG EMTPENOUV OE CUVAPTHTELS VO f”r‘I:tddXTOA" el =

NEPACTOUV WG NAPAUETPOL current activation fun addX y =

record y+X;
* OLouvopTNOIOKEG YAWOOEG ENTPENOUV NEPLOCOTEPA < in
. , R . map addX thelList
€i0n AetToupylwyv o€ OUVAPTACEIG-TIUEG: parameter P

- Mépaoua ouvapTHoEwy WG NOPAUETPOUG
- Emotpoyn cuvaptiosewyv andé cuvapThoelg
- Kataokeu ouvaptAcEwyY anod eKQPPATELG

* OLouvopTAOoEG-TIHEG NEPINAUBAVOUV TOOO TOV KWAIKA
nou Ba eKTEAEOTEL OO0 KAl TO GUVOECHO PWAIACUATOG
nou Ba xpnotponolnBei étav KAnBei n ouvaptnon
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end;

return address

nesting link

previous
activation record

Ta nepleXOUeEVa TNG UVAING
aKpLBWG Nptv TNV KAAON TNG
map. H petafAntr addX eivat
OEUEVN UE IO CUVAPTNON-TIUA N
onoia nepNapBAveEL KWAKA Kat
€va OUVOEDHIO PWALGCLIATOG.
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X

theList

addX




Mia akOpa TrepITTAOKA
* TioupBaivel €edv pa cuvapTnon-TIUA Xpnolonoleital
and Tn ouvapTnon nou tn dnuoupynoe PETA TV
ENOTPOPH TNG CUVAPTNONG-ONKOUPYOU;
MakpoBieg eyypagég dpaoTnPIOTTOIiNONG
val test = fun funToAddX x =
let let
val f = funToAddX 3; fun addX y =
in y +X;
f5 in
end; addX
end;
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Va||§St = current activation Vallé?St - current activation
d
val f = funToAddX 3; recor val f = funToAddX 3; record
in in
enL;S parameter x: 3 return address en;;S parameter x: 3 /O return address
U I TR return address nesting link: null return address : nesting link: null
n funTo = =
) Ie;J ’ nesting link: null previous funléimTOAddX " nesting link: null | previous
fun addX y = _ activation record fun addX y = ' / activation record
y+x: _previous P y+X; _previous J f
in activation record i activation record
addX addX addX addX
end; end;
Metd tnv enoTpoyn
Ta neplexdpeva tng
. ! tnc funToAddX , nf
FVF}_IHTIQ do((ijleq npwn 622‘“808‘(0[ ME TN r\]/é(]
unToAddX enoTpEYel. GUVGPTNON-TIWA.
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To mpéBAnUa

H Auon Tou TTpoBARMATOG

*+ Otavntest kaAéoeltnvf, nouvaptnon Ba
XPNOOMNOLAOEL TO OUVOEOHO GWALACHATOG YIa va
npooneAdoel TO X

* Mg dA\a Ady1a, Ba xpnolonotioel €va deikTn o€ pua
EYYPAQr dpaotnplonoinong ya P dpactnplonoinon
nou €xEL TEPUATIOEL

* AuTO Ba anoTuxel €av n uhonoinon tTnG YAWooog
anodeopeUOEL TNV EYYPAYR dpACTNPLONOINONG TN OTLYHN
ENOTPOYPNAG TNG OUVAPTNONG
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* 2Tnv ML, kat og GAAEG YAWOOEG Orou undpxet n ida
NEPLNAOKN, Ol EYYPAPEG dpactnplonoinong 6 unopouv
navta va deopeubouv Kal va anodeapeubouv
akoAouBwvTtag doun otoifag

* AuUTO AIOTL aKOMA Kal OTaAV YO OUVAPTNON ENOTPEYEL,
MNopel va undpyxouv oUVOECHIOL OTNV Eyypa®n
dpaoTnpELlonoinong Tng

* OLeyypagég O pnopei va anodeopeubolv napd pévo
OTAV KATAOTOUV anpoonENAOTEG

* AuTO ouvhBwg cupBaivel pe autépaTh dlayeiplon LVAKNG 1 AAAWG

pe ouAhoyr) okounduwv (garbage collection)
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2UUTTEPACHATIKA

* 'O0o no “co@LOTIKE” eival pia YAwooa, TOo0 no SUCKOAO €ival va
0000V oL ETABANTEG e BETEIG UVANG

- 2Tatiki 0éopeuon: Soulelel 0 YAWOOEG NOU ENTPENOUV TO
noAU pa dpactnplonoinon kabe ouvaptnong KABe aTypun (6nwg
o€ npwipeg SlaAékToug NG Fortran kat Tng Cobol)

- Avuvapikn déopeuon o atoifa: doulelel o€ YAWOOEG Nou dev
ENTPENOUV QWALACUEVEG OUVOPTAOELS (6nwg n C)

- 2Z0vdeopol @wALdopaTog (A KATL avTtioTolo): enBANeTaL OE
YAWOOEG NOU ENITPENOUV PWAIACUEVEG OUVAPTAOELG (6nwg n ML,
n Ada kaw n Pascal). Ot cuvapTAoEIG TIHEG NPENEL va
nepAapBdavouv TO00 KWAIKA 6G0 KAl CUVOETHO QWAIGGUOTOG

- Kdanoleg yAwooeg (6nwg n ML) enttpénouv avagopeEg oe
EYYPAPEG BPACTNPLONOOEWY CUVAPTHOEWY MOU £XOUV
NEPATWOEL TNV EKTEAECT TOUG. KaTd GUVERNELQ, OL EYYPAPES
dpaoTtnplonoinong de pnopouv va anodeopeuBolv apuEoWG HETA
TNV EMNOTPOYI TOUG KAl N Xpron otoifag dev enapkei.
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