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EpwTnon yia... déoipo

* Katd tnv eKTEANECN TOU NPOYPAUUATOG, Ol LETABANTEG
dEvovTal (QUVOUIKA) PE TIHEG

* Ol THEC QUTEG NPENEL VO anoBNKEUTOUV KAMOU

+ Katd ouvénela, ol LETABANTEG NPENEL KANWG va deBouv
e BEOELG pvAUNG

* [lwg yivetal auTo;

Eyypagég dpaatnplonoinong

2UVaPTNOIOKEG YAWOOES OUVAVTOUV TTPOOTOKTIKEG

Ol NPOOTAKTIKEG YAWOOEG KAVOUV EUPAVE TNV Evvola

Twv BE0EWV PVAUNG: a := 42

- AnoBrkeuoe Tov aplBpd 42 otn BEon LVAUNG TNG LETABANTAG a

* OL0ouvapTNOIOKEG YAWOOEG TIG KpUPBoUV: val a = 42
- Afog To 6vopa a pe TNV TN 42

* Kal ta dUo €idn yYAwoowv npéneL va “evwoouv”
HMETABANTEG KE TYEG NOU AvANAPICTAVTAL OTN UVAKN

* Apa kat ot dUo NPENEL va avTIHETWNIOOUV TNV dla

€pwTtnon decipaTog
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Meprexopeva

* Eyypageg dpaotnplonoinong (activation records)
* 2TATIKA OE0HEUON EYYPAPWY dpacTnplonoinong
* 2T0iBeg and eyypaeEg dpaoTnplonoinong

* XeEIPIOPOG QWALOCUEVWY OPLOUWY OUVAPTHOEWY

* 2UVOPTAOELG WG NOPAUETPOL

* MakpoBleg eyypageg dpaoTnplonoinong

Eyypagég dpaatnplonoinong




ApaocTnPIOTTOINOEIG CUVAPTHOEWV

MeTaBAnTéG €101KEG Yia KABe dpaoTnplioTroinon

* O xpbévog CwNnG TNG EKTEAEONG IOG CUVAPTNONG, ano Tn
OTLYHN TNG KAAONG KEXPL TRV avTioTolxn ENOTPOPN,
ovopaletal OpaoTtnplonoinon (activation) Tng
ouvapTnong

* 'Otav KGBe dpactnplonoinon €xeL To OO NG OECILO
HETABANTWY O€ BECELG PVAUNG, AEUE OTL EXOUUE
HETABANTEG EI0IKEG yia KABe dpaoTtnplonoinon

* Ol peTaBANTEG QUTEG ovopalovTal ENioNG OUVOULKEG
(dynamic) i autopateg (automatic) petaBAntég
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2 TIG NEPLOCOTEPEG HOVTEPVEG YAWOOEG NPOYPAUUATIONOU,
Ol Mo OUVABELG aUTOUOTEG LETAPBANTEG €ival QUTEG Nou
eivat BondNTIKEG yla KABE dpaoTnplonoinon cuvapTnong:

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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ApaocTnplotroinon Twv UTTAOK

Xpovol (WG yia TIG HETABANTEG

* [0 UNAOK NMou NEPLEXOUV KWOLKA, UAGUE VIO
- Tn dpaoTnplonoinon Tou HNAOK
- To xpbévo CwNG UOG EKTEAECNG TOU UNAOK
* M petaBAnTh pnopel va gival 101K yla kanowa povo
dpacTnpPLONoinon evOG OUYKEKPIUEVOU LNAOK JIAG
ouvapTnong:
fun fact n =
if n =0 then 1

else let val fac = fact (n-1) in n*fac
end;
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* OLNEPLOOOTEPEG MNPOOTAKTIKEG YAWOOEG £XOUV KAMOLO
TPOMNO va dnAwoouVv OTL KANOLEG PETABANTEG dEVOVTAL UE
HLO OUYKEKPIUEVN BEON UVAUNG Yia OAN TN JIAPKELD TNG
EKTEAEONG TOU NPOYPAUUATOG

* [1po@avAg AUon 6ECUEUONG: OTATIKI) OECUEUOT)

(0 POPTWTAG dECUEUEL XWPO YIA QUTEG TIG LETABANTEQG)
int count = 0;
int nextcount () {

count = count + 1;
return count;

}
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H epuBéAcia kail o xpovog Cwng diagépouv

AAMo1 xpoévol CwNG yia TIG HETABANTEG

* 2TIG NEPLOCOTEPEG HOVTEPVEG YAWOOEG, Ol LETABANTEG
HE TONIKK ePPEAELa Ex0ouV XpOvo {wAG Nou ouvhnBwg
TaUTICETAL e TN OpAOTNPLONOINCT TOU NAOK

* 'Ouwg, oL dU0 €vvoleG €ival DIOPOPETIKEG HETAEU TOUG,
onwg n.X. pnopei va yivel otn C pEow TOu NPOCdLoPLOTH
static:

int nextcount () {
static int count = 0;
count = count + 1;
return count;
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* OLYAWOOEG QVTIKEUEVOOTPEPOUG MPOYPAUHATIOHOU
XPNOWONOLoUV HETABANTEG TwV onoiwv o Xpovog CwAG
€lval OUOXETIONEVOG HE TO XPOVOo CwNG TwV AVTIOTOLXWV
QVTIKEIUEVWV

» Kdanoleg yYAWooeg €Xouv HETABANTEG TwWV ONOIWV Ol TIHEG
eival enipoveg (persistent): pe GAAa AdyLa oL HETABANTEG
dlaTNPOUV TIG TIHEG TOUG YIa NOAAANAEG EKTEAECELG TOU
idlou NPoypAUHIATOG
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Eyypagég dpaoTnpiotmroinong

Eyypagég dpaoTnplioroinong yia JITAoK

* Ot ulonolnoelg Twv YAwoowv ouvhBwg cuoKeUAZouv OAEG
TIG HETAPBANTEG NOU AVAPEPOVTAL OE MO CUYKEKPIUEVN
dpacTnplonoinon NG cuvapTnong O€ HLa EYYpa®r)
opaactnplonoinong (activation record)

* OLeyypa@eg dpaoTnPLONOINONG NEPLEXOUV €Miong Katl OAa
Ta GAAa dedopEva Nou oxeTiovTal He OPACTNPLONOLNOELG,
onwg:

- Tn &ievBuvon enotpoeng (return address) Tng dpactnplonoinong:

dcixvel o€ NoLo onueio Tou NPOoYPAPHOTOG NPEMEL VA NAEL O
EAEYXOG OTAV ENOTPEYEL N CUYKEKPIPEVN OpaaTnplonoinan

- 'Eva ouvéeopo npdéopaong (access link) nou deixvel Tnv eyypagn
dpaoTtnponoinong tng kahouoag ouvaptnong (calling function)
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* 'Otav ekteAeital Eva PNAoK KWOKA, XPEO(OUOO0TE XWPOo
YO TIG TOMNIKEG HETABANTEG TOU CUYKEKPLUEVOU UMAOK

* Yndapyxouv dld@opol TPOnot OEC0UEUCNG AUTOU TOU XWPOU:
- Aeopevoupe and Npv Xwpo oTnv eyypaer] dpactnplonoinong
NG NePIKAEiouoag ouvapTnong
- Enekteivoupe tnv eyypaer dpactnplonoinong thg ouvaptnong
OTav n eKTEAEON €I0ENBEL OTO UNAOK (KOL TN HEWVOUNE Eavd
otav €EENBOUE TOU UNMAOK)

- Aeopeloupe Kanola EeXwPLoTH Eyypagr] dpaocTneLlonoinong yla
TO UMNAOK

* Oa doupe ToVv NPWTO anod autoug Toug TPOMNOUG
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2t1atikn déopeguon (static allocation)

Mapadsiypa

* H anAouotepn npoogyylon: d€opeuon Kag eyypagng
dpacTtnplonoinong ya KABe pa cuvaptnon, OTaTKA

* OunaAgg dahektol Tng Fortran kat tng Cobol
xpnowonotouoayv (LOvo) auTto To cUOTNUA OECUEUONG

* AnoteAei anAd Kat NOAU ypriyopo Tpono uAonoinong

Eyypagég dpaatnplonoinong
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FUNCTION AVG (ARR, N)
DIMENSION ARR (N)
SUM = 0.0
DO 100 I =1, N
SUM = SUM + ARR(I)
100 CONTINUE
AVG = SUM / FLOAT (N)

N address

ARR address

return address

RETURN I
END
SUM
AVG
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MeloVvEKTNMO OTATIKAG OECHEUONG

210ieg Ao eyypagég dpaortnpiomroinong (1)

+ KdaBe ouvAapTtnon €xel pia eyypar] dpaoTnplonoinong

* Mnopel va unapgel tia pévo dpaoctnplonoinon
ouvapTtnong CwvtavA KABe XpoVviKh oTiyun!

* Ol HOVTEPVEG YAWOOEG (OCUUNEPINAUPAVOUEVWV TWV
HoVTEPVWYV BLOAEKTWY TNG Cobol kal Ttng Fortran) dev

UNOKOUV O€ AUTOV TOV NEPLOPLOUO AdYW:

- Avadpopng
- MoAuvnuatikotntag (multithreading)

Eyypagég dpaatnplonoinong
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* [0 TNV UNOOTAPLEN avadpPOoNG, NPENEL va OECUEUOOUUE
Hla VEQ eyypagn dpaoTtnplonoinong ya kabe
dpacTtnplonoinon TG cuvapTnong

* Auvauikr d€opeuon: n eyypagrn 6paocTneLonoinong
deopeUETAL OTAV N CUVAPTNON KAAETal

* 2€ NOA\EG YAwooeg, 6nwg n C, n eyypagrn autn
anodeopeVETAL OTAV N CUVAPTNON ENOTPEYEL
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210iBeg aT1rd eyypaég dpaotnpioroinong (2)

* Me dAAa AOYLa, N EKTEAEON dNUIOUPYEL pla oToifa and
EYYPOYEG dpaoTnplonoinong, 6nou nAaiota (frames)
- onpwyvovTtal otn otoiffa katd TV KARon Twv
OUVAPTAOEWY, Kal

- anopaKkpuvovTal and Tn oToifa KATa TNV ENOTPOYN
TWV OUVAPTHOEWY
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Tpéxouoa eyypapn 6paocTnpIOTToinoNG

* 2Tn otaTikA O€opeuon n B€on KABE eyypaPng
dpactnplonoinong kabopietal Npv TV Evapen
EKTEAEONG TOU NMPOYPAUUATOG

* 271N duvauk 6€opeuon n BEoN TNG TPEXOUOAG
eyypagng dpactnpronoinong (current activation record)
dev gival yvwoTh napd HOvo KATtd To XpOVO EKTEAEONG

+ Kd&Be ouvaptnon np€net va EEpeL nwg Ba Bpel Tn
dleuBuvon TNG TPEXOUOOG eYypaPng dpaoTtnpeLonoinong

* 2UXVd, €vag KAaTaxwpenThG TNG KNXavhng dE0UEUETAL YIa
Va NEPLEXEVKPATAEL TN OUYKEKPLUEVN TIUA
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int fact(int n) {
int result;
if (n < 2) result = 1;

MNapddeiypa o C

else result = n * fact(n-1);
AnNoTIHoUUE TNV KARON return result;
fact (3). H ewkdva }
dciyvel Ta neplexopeva
NG oToifag akpPwg
npLwv TV aVOdPOUIKN) current activation
KAfon Tng fact (2) record
nou Ba dnpLoupynoEL
TN SeUTEPN EYYPAPN
dpaotnplonoinong.

n: 3

return address

previous
activation record

result: ?
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int fact(int n) {

Ta neplexopeva g int result;

HVAUNG akPBWG npwv if (n < 2) result = 1;
mvtpttn else result = n * fact(n-1);
dpaoTtnplonoinon. return result;

current
activation record

n: 2 n: 3

return address return address

previous previous
activation record activation record

result: ? result: ?
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int fact(int n) { int fact(int n) {

Ta nepiexopeva TG int result; Hdeltepn int result;
KVAUNG aKPIBWG NPy if (n < 2) result = 1; Spaatnplonoinon if (n < 2) result = 1;
ENIOTPEYEL N TPLTN else result = n * fact(n-1); aKPBWG npv else result = n * fact(n-1);
dpaotnponoinon. return result; ENOTPEYEL. return result;
} }
current current
activation record activation record
n: 1 n: 2 v n: 3 A n: 2 n: 3
return address return address return address e dres “ return address return address
previous previous previous pre S | previous previous
activation record activation record activation record activation recorg activation record activation record
result: 1 result: ? result: ? t result: 2 result: ?
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OL €1KOVEG TIEPIAAUBAVOUV HLOL KRN

B int fact(int n) { , “am\omnoinon” écov adopd oTo T
H npwTtn ] int result; ndpdaalvpd (o x4 ML npdypatt armoBnkeVETOL 0Tn oToifa
5PG0T,|'1910”0“1°’] if (n < 2) result = 1;
aKPIBWG NpLv else result = n * fact(n-1); . , —

. current activation
EMOTPEYEL UE TO return result; AnoTIHoUpE ;nv KAfoN rocord
anoTENEOHA } DRk L 2y St
fact(3) = 6. H ekéva deixvel Ta parameter

current NEPIEXOHEVA TNG UVAKNG
activation record GKpleQ NP TNV avadpoIKn return address
A { previous
K}\I']O'I'] rou 5I’]|.ll0UpV€l’TI’] activation record
delTepPN dpaoTtnplonoinon. )
n 3
fun halve nil = (nil, nil) b: 2
| halve [a] = ([a], nil)
return address | halve (a::b::cs) = cs: [3,4]
previous let x: ?
activation record X val (x, y) = halve cs
in y: ?
result: 6 (a::x, b::y)
end; value to return: ?
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Ta neplexopeva tng

HVAKNG OKPBWG

npwv Tnv Tpitn

dpaotnplonoinon.

fun halve nil
| halve [a] =

| halve (a::b:

let
val (x,
in

(nil, nil)
([al, nil)
:cs) =

y) = halve cs

(a::x, b::y)

current
activation record

parameter:
[3,4]

return address

previous
activation record

a: 3
b: 4
cs: []
x: ?
y: ?

value to return: ?

parameter:
[1,2,3,4]

A J

return address

previous
activation record

a: 1
b: 2
cs [3,4]
x: ?
y: ?

value to return: ?

fun halve nil
| halve [a] =

| halve (a::b:

let
val (x,
in

Ta neplexépeva tTng

t HVARNG akpBwG npv
curren 7 ’
activation record Snlo—l—pst" r] ,TplTr]
dpaoTtnplonoinon.
puameter O i e

return address

return address

return address

previous
activation record

previous
activation record

previous
activation record

value to return:

: 3 1
(11, 1) ? :

b: 4 b: 2
(nil, nil)
([a; ’ nll) cs: [] cs [3,4]
:cs) =

x: ? x: ?
y) = halve cs

y: ? y: ?

(a::x, b::y)

value to return: ?

value to return: ?

end; end;
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H deltepn H npwtn dpactnplonoinon akplpwg npv
dpaoTtnplonoinon ENOTPEYEL PE TO ANOTEAECUA current
aKpleq npwv activ:tui(r)r:rr]:zcord halve [1,2,3,4] = ([1,3]1,[2,4]) activation record
ENOTPEYEL.
parameter: parameter: parameter:
[3,4] [1,2,3,4] ] [1,2,3,4]

fun halve nil =
| halve [a] =

| halve (a::b:

let
val (x,
in

(nil, nil)
([a], nil)
:cs) =

y) = halve cs

(a::x, b::y)

end;

return address

return address

previous
activation record

previous
activation record

a: 3 a: 1
b: 4 b: 2
cs: [1] cs [3,4]
x: [1 x: ?
y: [1 y: ?

value to return:
(031, [41)

value to return: ?

Eyypagég dpaoctnpiotroinong
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fun halve nil =
| halve [a] =

| halve (a::b:

let
val (x,
in

(nil, nil)
([a], nil)
:cs) =

y) = halve cs

(a::x, b::y)

end;

Eyypagég dpaoctnpiotroinong

return address

previous
activation record

y: [4]

value to return:
([1,31,1[2,41)
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XeIpIONOG PWAIAOUEVWYV CUVAPTHOEWYV
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PwAIOONEVEG CUVAPTHOEIG

* 'O, TLEldapE HEXPL OTIYUAG ENAPKEL YIO NOANEG YAWOOEG,
oupnepappavopevng tng C
* AN OXL YO YAWOOEG MOuU EMNTPENOUV TO AKOAOUBO TPIK:

- Ot oplopoi Twv cuvapTACEWY UNOPEL va €ival QWAIGOUEVEG HECT
o€ GANOUG OPLOHOUG CUVOPTHOEWV

- Ol ECWTEPLIKEG OUVAPTAOELG UNOPEL VA AvVAPEPOVTAL OE TOMIKEG
METABANTEG TWV EEWTEPLIKWV OUVAPTHOEWY (OKOAOUBWVTOG TOUG
ouvnBeLg Kavoveg ePBEAELOG OTAV UNAPXOUV UMAOK)

* AnAadn dev enapkei yia yAwooeg 6nwg n ML, n Ada, n
Pascal, K.q.
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MNapadeiypa

To mpéBAnua

fun quicksort nil = nil

| quicksort :rest) =
let
fun split nil = (nil, nil)
| split (x:xs) =
let
val (below,A above) = split xs
in
if x <(p then (x::below, above)
else (below, x::above)
end;
val (below, above) = split rest
in
quicksort below @ [pivot] @ quicksort above
end;
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* [Mwg pnopei n dpacTtnplonoinon TNG ECWTEPIKAG
ouvapTnong (split) va BpelL Tnv eyypaen
dpacTnpPloNoinonNg NG EEWTEPLKAG ouvAPTNONG
(quicksort);

* [Mapatnpnote 0TL OgV ival anapaitnTa N NPONyoUulEVN
gyypagrn dpaoctnplonoinong, enewdn n cuvaptnon nou
KAAEOE TNV EOWTEPIKA ouvAPTNON:

- Mnopei va gival pia GAAn ecwTEPIKA ouvdaptnon, i

- Mnopei va ival pa avadpopkr) KAAon ouvaptnong
(6nwg oupPaivel 0To NAPABELYHA HOG HE T split)
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current
activation record

a split another split
activation activation
parameter parameter

return address

return address

previous
activation record

previous
activation record

split’s
variables:
X, Xs, etc.

split’s
variables:
X, Xs, etc.

Eyypagég dpaoctnpiotmoinang

first caller: a
quicksort

activation

20vdeopog pwAldoparog (nesting link)

parameter

return address

previous
activation record

quicksort’s
variables:
pivot, rest,
etc.
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* M eowTEPLIKN) oUVAPTNON NPENEL Va €ival o€ B€on va

Bpel TN dlevBuvon NG No NPOCPATNG dPACTNPELONOINONG
TNG AHEOWG EEWTEPIKAG TNG OUVAPTNONG

* MnopouUpe va KpAaTAOOUKE auTd TO OUVOECHO OTNV

Eyypaen dpaotnplonoinong
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current
activation record

a split another split
activation activation
parameter parameter

return address

return addres

nesting link

nesting link

previous
activation record

previous
activation record

split’s
variables:
x, xs, etc.

split’s
variables:
X, xs, etc.

Eyypagég dpaoctnpiotroinong

first caller: a
quicksort

activation

Mwg TTaipvouv TIPEG 01 CUVOEOHOI PWAIAOHATOG;

parameter

return address

nesting link: null

previous
activation record

quicksort’s
variables:
pivot, rest,
etc.
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* EUKoAa av undpxet povo €va eninedo @WALACUATOG
- 'Otav KoAeital o eEWTEPLKR ouvApTNOoN:
* B€Toupe TNV TIA null oTto ouvdeao
- 'Otav KaAeital pia EowTEPIKA oUVAPTNON ONo pia eEWTEPIKA:
* 0 OUVOEOUOG PWAIACUATOC NAIPVEL WG TIUF TNV EYYPOYN
dpaotnplonoinong tTng Kahouoag cuvapTnoNgG
- 'Otav KaAeital pio EoWTEPIKA GUVAPTNON and Hia ECWTEPIKA:
* 0 OUVOEOUOG PWALACUATOG NAiPVEL WG TIUr) TO OUVOECHO
PWALAOHATOG TNG KOAOUOOG oUvapTNONG
* [To noAUNAOKa and Tov Napanavw TPono €4av unapxouv

NOAAANAd enineda @WALACUATOG...
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MoAAATTAG TTiTTES A PWAIACUATOG

function f1
variable vl

function f2
variable v2

function £3

variable v3

* OLavagopéeg oto idlo eninedo (n.X. TNG £1 otn vl, NG
£2 0Tn v2, ...) XpPNOWONolwouVv Thv TPEXOUOQ EYYPaPn
dpaotnplonoinong

* OLavagopEg og ovopaTa nou BpiokovTtal o€ K enineda

QWALAOUOTOG dLATPEXOUV K CUVOECHOUG TNG aAuaidag
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AuTi Kal AAAeG AuoEIg

* To npéPAnua eivat oL ava@opES and ECWTEPLIKEG
OUVOPTAOELG 0€ HETABANTEG KANOLAG EEWTEPIKAG

* AUOEIG TOU NPOBAAATOG AnOTEAOUV OL:
- Z0vOeopOoL QWALGOUATOC TWV EYYPAPWY dpaaTNPLONOiNoNng
(6nwg deiape OTIC NponyoUUEVEG DIAPAVELEG)
- Displays: ot oUvdeopol @wAIGoUATOG O BpiokovTal OTIG
EYYPOPEG dpaocTnplonoinong, aAAG CUAAEYOVTOL O€ €Va OTATIKO
nivaka

- AapBéda apon (Lambda lifting): oL avag@op€g Tou NpoypappaToq
avTikabioTtavtal and ava@opeG OE VEEG, KPUPEG NAPAUETPOUG
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MNapddeiypa Adupda dpong

fun quicksort nil = nil
| quicksort (pivot::rest) =
let
fun split (nil, _) = (nil, nil)
| split (x::xs, lpv) =

let
val (below, above) = split (xs, lpv)

in
if x < lpv then (x::below, above)
else (below, x::above)

end;
val (below, above) = split (rest, pivot)
in
quicksort below @ [pivot] @ quicksort above
end;
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2UVOPTHOEIS WG TTAOPAMETPOI
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ZUVOPTHOEIS WG TTAOPAMETPOI

* 'OTav NEPVAUE IO oUVAPTNON WG NAPAUETPO, TL AKPLBWG
eival autd nou npénel va petaBlBaocTel;

* O KwdIKaG TNG ouvAPTNONG NPENEL Va €ival LEPOG AUTOU
Nnou NEPVIETAL: EITE O€ POPPH NNyaiou KWAKA, ) o€
HOP®A HETAYAWTTIOMEVOU KWOLIKA, I wG OEIKTNG O€
KWOIKA, A HEOW uAonoinong kanolag GAANG HOPPNAG

+ Kdnoleg yAwooeg, xpelddovtal KATL NEPLOCOTEPO...
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Mapadsiypa

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

* H napandvw ocuvaptnon NpocBETEL TNV TIUN TOU x O€
KAOe oTolXEio TNG AioTaG thelist

* H addXToAll KaAei TN map, N map KOAEl TN addX, KAt n
addX ava@EPETAL 0TN HETABANTA x OTNV EYYPOYPN
dpacTtnplonoinong TnG ocuvaptnong addXToAll
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20voeoHol QWAIdOUATOG Savda

* 'Otav n map KOAEOEL TNV addX, TL OUVOEOUOG

QWALGOPOTOG Ba d0Bei oTNV addX ;
- 'OxLn gyypaen dpaoctnplonoinong tTng map O10TL N addX dev
gival wAlaopévn péoa oTn map
- 'Ox1 0 oUvOEONOG PWAIGOUATOCG TNG map OIOTL N map OeV €ival
KAMoU QWALACHEVN

* [0 va douAEyel n ouvApTnon addXToAll, n
NOPAPETPOG NOU NEPVA N addX 0T map MNPENEL VA
nEPNAPBAVEL TO OUVOECHO WALACHATOG Nou Ba
XpnowonotnBei 6tav KAnbei N addx

fun addXToAll (x,thelist)
let
fun addX y =y + x
in
map addX thelist
end;
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‘Ox1 yévo yia TIG TTOPAMETPOUG

* [TOANEG YAWOOEG EMTPENOUV OE CUVAPTHOELG va
NEPACTOUV WG NAPAUETPOL
* OL0ouvapTNOLOKEG YAWOOEG ENTPENOUV NEPLOOOTEPA
€i0n AelToupywV 0€ OUVAPTAOEIG-TIUEG:
- [Mépaopa ouvapTroewy WG NAPAUETPOUG

- EnwoTtpoen cuvapTthoewv and cuvapTHOELG
- Kataokeur) ouvaptriioswy and ekepacelg

* OL0ouvapTACEIG-TILEG NEPINAPBAVOUV TOOO TOV KWAIKA
nou Ba eKTEAEOTEL OO0 KAl TO OUVOEOHO QWALACHATOG
nou Ba xpnowonotnBei 6tav KANBei n cuvapTnon
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MNapadsiypa

fun addXToAll (x,thelist) =

— let
current activation
record fun addX y = y + x
in
map addX thelist
parameter end;

return address

nesting link

previous
activation record

Ta neplexopeva tTNG UVAKNG
OKPBWG NpLv TNV KARoN TnG
map. H petaBAntr addx ival

X

theList
OEUEV HE IO OUVAPTNON-TIUA N
addx onoia nepAapBAaveL KWAIKA Kal
€Va OUVOEOHO PWALAOUATOG.
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MakpoBieg eyypagég dpaoTnplioTToinong

Eyypagég dpaoctnpiotoinang
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Mia aképa TTePITTAOKNA

* TioupPaivel eav pa ocuvapTnNON-TIUN XPNOWonoLeiTal
and Tn ouvAapTtnon nou tn dnuoUpynoe HETA TNV
ENOTPOYH TNG CUVAPTNONG-ONKIOUPYOU;

val test = fun funToAddX x =
let let
val £ = funToAddX 3 fun addX y = y + x
in in
£ 5 addx
end; end;
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val test =
let
val £ =
in
£f5
end;

funToAddX 3

fun funToAddX x =

let

fun addX y =y + x

in
addX
end;

Ta neplexopeva g

HVARNG aKpIBWG nptv n
funToAddX €NOTPEYEL

current activation
record

Q‘ parameter x: 3

return address

return address

nesting link: null

nesting link: null

previous
activation record

previous
activation record

£: ?

addx

Eyypagég dpaoctnpiotroinong
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val test =
let
val £ = funToAddX 3
in
£f5
end;

current activation
record

parameter x: 3 return address

return address nesting link: null

fun funToAddX x =

let nesting link: null ,pr?"'ous
fun addX y=y +x v activation record
in previous £
addx activation record
end; addx

MeTa TNV ENOTPOPN

NG funToAddX, n £

OEOUEVETAL PE TN VEQ
ouvapTNON-TIWN.
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To mpdéBAnua

* 'Otav n test KaAéoel TNV £, N ouvaptnon 6a
XPNOWONOIAOEL TO CUVOECHO PWALACUOTOG YIa va
npooneAdoEL TO x

* Me GAAa AOyLa, Ba xpnolponoloel Eva deikTn o€ A
Eyypaen dpacTtnplonoinong yia pa dpactnplonoinon
Nnou €XEL TEPUATIOEL

* AuTO Ba anoTtuxel €av n uAonoinon Tng YAwooag
anodeoUEUOEL TNV EYYPAPR dpacTnplonoinong tn oTyun
ENOTPOPNG TNG OUVAPTNONG
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H Auon Tou TTpoARMATOG

2UMUTTEPOCHATIKA

* 21nv ML, Kat og GANeG YAwoOEeG Onou undpxel n idua
NEPLIAOKA, Ol EYYPAPES dpaoTnplonoinong dev unopouv
navta va deopeubouv Kal va anodeopeubouv
akoAouBwvTag dopr oToifag

* AUTO JIOTL AKOUO KAl OTAV I OUVAPTNON ENOTPEYEL,
HNOpPEl va undpyouv OUVOECKOL TNV EYYPAPH
dpaoTNPLONOINCAG TNG

* OLeyypa@eg dev pnopei va anodeopeubouv napa povo
OTAV KATOOTOUV anpoonEAAOTEG

* AuTO6 ouviBwg oupBaivel pe autopatn dlaxeiplon LVAKNG A GAAWG

pe ouAhoyr okouniduwyv (garbage collection)
Eyypagég dpaatnplonoinong b1

* 'O0o nio “coPIoTIKE” gival pa YAwooa, TOo0o nio dUOKOAO gival va
0€Bouv oL HeTABANTEG PE BEOEIG LVAUNG

- 2ZTaTIKA O€opeuon: OoUAeUEL O YAWOOEG NOU ENLTPEMNOUV TO
NoAU pia dpactnplonoinon K&GBe cuvapTnong KABe otyun (6nwg
o€ npwipeg dlaAéktoug Tng Fortran kat tng Cobol)

- Avvaukn 8éopeuon og otoiBa: doulelel og YAWOOEG Nou dev
ENTPENOUV PWALOOUEVEG OUVOPTHOELG (6nwg n C)

- 20vdeopol pwAidopatog (f KATL avtioTolo): enBAAAETAL OE
YAWOOEG NOU ENTPENOUV QWALACUEVEG ouvapTAoELG (6nwg n ML,
n Ada kat n Pascal). Ot ouvapTroelg TIHEG NPENEL VO
nEPNARPBAVOUV TOOO KWAIKA OGO KAl CUVOECHO QWALACHATOG

- Kanoieg yAwooeg (6nwg n ML) enttpénouv avag@opeg o€
EYYPAPEG OPACTNPLONOOEWY CUVOPTHOEWV NOU £XOUV
NEPATWOEL TNV EKTEAEOT] TOUG. Katd ouvenela, oL eyypagpeg
opaoTtnplonoinong o€ pnopouv va anodeopeubolv apuEcws HETA
TNV ENOTPOPA TOUG Kal N Xpron otoifacg dev enapkel.
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