KepaAalio 6: EuPBeAcia Kal Acoueuon
Mvnung

Awooawv [lpoypouuotiouod kor Metappootwv

I T'opogpoioxng, 2. 21ovtag, 11. Xat{noovkag



"
Opiopoi (1)

EuBEAcIa evOC ovouarog (Scope), €ival TO TURUA TOU
TTPOYPAUUATOC OTO OTTOIO OAEC Ol XPNOEIC TOU
OVOUATOC €ival idIEC.

AnAadn:

TpOTTOC TTOU PUBIeTal N dUVATOTNTA OVTOTATWY HUE KATTOIO
ovopa (MeTaBANTEC, TUTTOI OEQOUEVWV, OUVAPTAOEIC, ETIKETEC, ..),
va €TTIOPOUV O€ £va TTPOYPAMA.

Xpnoiuornra:.
m Agv xpeialetal 0 TTPOYPAMMPATIOTAC Va BuudTal OAa Ta

OVOUATA TTOU £XOUV XPNOIMOTTOINBEI OTO TTPOYPAUMA.
m Modular karaokeur) Kal Xpnon.



"
Opiouoi (2)

Xpovog Asopeuong evog ovouaro¢ (Extent), eival o
XPOVOC KOTA TNV EKTEAECON TOU TTPOYPAMMATOC, OTOV
OTTOIO N PVIAMN TTOU TTEPIEXEI MIA TIMK, OUVOEETAI UE TO
Ovola TNG TIWNG auTtnc (binding).

ALGOL 60: Eionyyaye TNV 10£a TNG eUPEAEIOC O€ ouvAPTNON ME
TNV £€vvola TNG auvleTng evioAnc (block): BEGIN ... END
m [1OAAEC evTOAEC BewpouvTal we Jia.
m TOTKEG ONAWOEIC: MeTABANTEG, CUVAPTACEIG, ETIKETEC UE EUPEAEID
EVTOC TNG OUVBETNC EVTOANC.
C, C++: Xpnon blocks: i{f (m[i] < m[j])

int temp;
temp = mJi];



"
Ovoparta
OvTOTNTEC EVOC TTPOYPAUMATOC TTOU UTTOPOUV VA €XOUV
Ovopa:
MeTaBAnTEG
TUTTIKEG TTOPAMETPOI
YTIToTrpoypAuuaTa (CUVOPTAOCEIG, O100IKATIEG)
TuTtrol AedopEVWY XpnoTn

2TAOEPEC XpNOTN
ETikETeC (labels)

SOhkhobA

o onuavrika ra 1, 2, 3: I'ivovtal aAAQYEC OTIC
OUVOEOEIC TOUG KOTA TNV EKTEAEON, O€ avTiOeon e
Ta 4, 5, 6 TTOU Ol CUVOECEIC TOUC YivovTal KATA TN
UETAPPOACON Kal Ogv aAAalouv.



"
AkoAoubBia EkTéAeanc lNpoypdauuaTtog

1. Apxn ekTéAeonc main: Ytrapyouv ouvoéoeig (bindings — Keg. 4) Twv
OVOMATWYV TTou opifovTtal 0TO main, Je ovioTNTEC (METABANTEG, UTTOTTPOYP/TAY).

2. Mg Tnv ekTéAeon, xpnoluotrolouvtal Referencing Operations (Ref-Ops,
aQva@popEC) yia TTpooBacn oTIC TINEC TwV ovToTATWV. I.X. 0TV €VTOAN
A=B+F(C), xpeiadlovtal 4 Ref-Ops.

3. Otav 10 main KaA£o€l Eva UTTOTTPOYPAN A, ONUIOUPYEITAI Eva VEO OUVOAO
OUVOEOEWV (TOTTIKWYV) VIO TO UTT/HA, TTOU UTTOPEI VO KAVEI AVEVEPYEC KATTOIEC
aTTO TIGC CUVOECEIG TOU main.

4. Mg TNV €KTEAEDN TOU UTTOTTPOYPAUMATOGC, XpnoipoTtroiouvtal Ref-Ops o€
OUVOEOEIG TOU UTI/TOG (TOTTIKEG) Kal TOUu main (global).

5. Av 1o UTT/pa KaAEoel GAAO UTT/pa, dNUIOUPYEITAI VEO OUVOAO CUVOECEWY TTOU
MTTOPEI VA KAVEI AQVEVEPYEC KATTOIEC ATTO TIGC CUVOECDEIC K.O.K.

6. Otav €va utr/pa TeAEIWOoEl TNV EKTEAEON TOU, OI CUVOEDEIC TOU
KATAOTPEPOVTAI I YiVOVTAI AVEVEPYEG.

7. OTaV 0 £AEYXOC ETTIOTPEPEI OTO Main, XPNOIUMOTTOIOUVTAIl Ol APXIKEC
OUVOECDEIG .

Xpelaletal KataAAnAn diaxeipion TNG vAUNG... 5



"
Baolkég ‘Evvoieg (1)
MepiBaAAov Avagopdg (referencing environment)
To ouvoAo Twv CUVOECEWY OVOUATWY E OVTOTNTEC

TTou €ival d1aBcaiuec yia Ref-Ops Kata TNV eKTEAEON
TTPOYPAMMATOC 1) UTTOTTPOYPaAuuaTog (MA).

Tomiko lMepiBaAlov Avagopadg (TTA) evog utr/Ttog
To ouvoAo Twv CUVOECEWY OVOUATWY E OVTOTNTEC
TTOU dnUIoupyouvTal JE TNV €I0000 O€ £va

UTTOTTPOYPAUMA. AVTITTPOOWTTEUOUV:
B TOTKEG NETABANTES
B TUTTIKEG TTAPAPETPOUG
B TOoTKA UTTOTTPOYPAMMATA
Mia Ref-Op o€ auvdeon Tou TI1A, kaBopileTal Xwpic va KATAPEUYOUE EEW

ATTO TO UTTOTTPOYPAMMA.
6



" A
BaolkEg ‘Evvoleg (2)

Mn-Tomiko lNMepiBaAAov Avagopdac (Mn-TI1A) utr/Tog
To ouvoAo Twv CUVOECEWY OVOUATWY E OVTOTNTEC
TTOU PJTTOPOUV VA XPNoIyoTtToinBouyv atro 1o uTr/ua,
OAAG OgV dNUIoUpYyoUVTal JE TNV €I0000 O€ AUTO.

KaBoAiko lMepiaAlov Avagopdg (KINA) evog utr/Tog
To ouvoAo Twv CUVOECEWY OVOUATWY E OVTOTNTEC
TTOU ONMIOUPYOUVTAI JE TRV EvapPEN TOU main Kal gival
dlaBeaipec oo uTr/pa. Eivar yépog tou Mn-Trl1A.

NMpokaBopiouévo MepiBaAAov Avagopac (IMMA)
To OUVOAO TWV TTPOKABOPICUEVWY CUVOECEWY aTTO TN
['T1 1TOU €ival dlaBEaiuec o€ OAO TO TTPOYPAUUA.
[1.x. MAXINT, read, write, ... !



" A
AAAeC 'Evvoleg
Opatotnta (visibility)
Mia ouvdeon ovouaTocC ival opaTn, av gival JEPOC TOU
[1A TOU eKTEAOUUEVOU UTT/TOC.

Auvauikn EyBEAsia (dynamic scope)
MI0C ouvOeEaNC, €ival TO THAUA EKTEAEONC TOU
TTPOYPAUUATOC KOTA TO OTTOI0 N OUVOEC UTTAPXEI WG
uEpocg katroiou [MA. AnAadr], atroTeAEiTal ATTO TO
OUVOAO TWV EVEPYOTTOINCEWY UTT/TwWV OTA OTTOIA €ival

opaTN N ouvdoeon.

Ref-Op: id <Ref-Op>NA __, <data object>rj <utr/pa>
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" JEE
Kavoveg EuBEAciag og Block-Structured

Npoypappara (1)

B O1dnAwoelc otnv apxn Tou block opiouv 10 TI1A TOU block.
KaBe avagopd oe ovoua péoa oto block (ek1o6¢ atrod 1a
E0WTEPIKA block), Bewpeital avagopd aTnv TOTTIKA dAWON TOU
OVOMOTOG (aV UTTAPXEI).

B Av yiveTal ava@opa o€ ovopa oTo block Kal Oev UTTAPXEI
TOTTIK) ONAwaon (dnAadn n ouvdeon d¢ev gival pEpog Tou TT1A),
TOTE N ONAWON avaldnTeiTal OTO AUECOWC TTIO ECWTEPIKO block
(dnAadr) oto Mn-TI1A) k.0.K. €w¢ 10 KINA. Av d¢ev BpeBei ke,
ecetaleral to MMNA. Av dev BpeBei kai ekei: ERROR.

B Av éva block mrepiAaufavel GAAo block, kGBe drnAwaon oTo
E0WTEPIKO block (Kal Ta ECWTEPIKA AUTOU), €ival EVTEAWC
KPUMMEVN ATTO TO £CWTEPIKO block kal dev utTopEi va
TTpooTTeAQCOEi atTd AUTO.



" JEE
Kavoveg EuBEAciag og Block-Structured

Mpoypappara (2)

B Av éva block £xel Ovopa (otn C ptTopEi Kal va gnv €XEl), 10
ovoua auto gival yepog tou TT1A Tou block oto otroio
TepIAauBAveTal.

[1.X. av 0TO main evog TTpoypapuarog Pascal repIAauBAaveTal 0 OPIOUOC:
procedure P (A: real);

T0TE TO Ovoua P gival pEpog Tou TIA Tou main, evw 10 A gival HEPOG TOU
TMA T0U P.

B Av 10 block emoTpépel Tiuny (dnAadn cival function, oxi1 void),
UE TNV Evapcn EKTEAEONC Tou block, dnuioupyeEital Kar ToTTIKA
ueraBAnTh he 1o ovoud Tou (dnAadn, uEpog Tou TI1A Tou block).

10



"

NMNapadeiypa
Program MAIN;
var A, B, C: real;
procedure SUB1(A: real);
var D: real;
procedure SUB2(C: real);
var D: real;
begin MA Tng SUB2:
C:=C+B: TMNA: C, D
J: ’ Mn-TrA: A, SUB2, B, SUB1
end, KMA: B, SUB1
begin
SUB2(B); MNA Tng SUB1:
d: TMNA: A, D, SUB2
end, Mn-TrMA ka1 KMA: B, C, SUB1
begin
SUB1(A); MA Tou MAIN:
end. TMNA: A, B, C, SUB1 .




"
Napadeiyua (idlo, o€ C)

int main() {
float A, B, C;
void SUB1(float A) {
float D;
void SUB2(float C) {
float D;
C=C+B; — MA Tn¢ SUB2:
} - TMA: C, D 1
SU8B2(9) T e o
}, L NA tng SUB1:
SUB1(A) | My T0A k1A 8, €, SUBS
return O; —
} _ NMA tou MAIN:
TNA: A, B, C, SUB1 -




" A
KaBopioudg NG ePBEAEIOG HETABANTWY K.Q.
m FORTRAN: Global Variables pe xprjon COMMON.

m PL/1: Aev atraitei pnTEC ONAWOEIC OAWV TWV
UETABANTWY. AV pia yetaBAnTr dev £xel ONAWOEI,
OewpeiTal OTI £XEI TIC 1010TNTEC TNG OlAdIKACTIAC OTNV
OTTOIO XPNOIUOTTOIEITAl.

m ALGOLG8: AnAwoaoelg kal euPBEAEIa HECQ OE:
begin-end, if-fi, then-else, else-fi.

m Pascal: Ta begin-end xpnoigoTtroiouvTtal Jovo yia
TNV 0pI10BETNON CUVOETWY EVTOAWYV. ANAWOEIC Kal
epPEAEIa povo ota: Main, Procedures, Functions.

m C, C++: AnAwoeic kal euéAeia yeoa oe { }.
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"
Oce1ika EuBEAciag pe xpnon blocks

m EvBappuvetal n ONAwWoN METARBANTWY «KOVTA» OTO
TMAMA TTPOYPAUMATOC OTTOU Ba XpnoiyoTToinBouv
(TomikoTnTa — locality).

® A\Oyw TOTTIKOTNTOG, TO A\.2. Ba KAvel AlyoTepa Ref-
Ops kal page faults.

m AlcukoAuvel Tn xpnon BiBAIOONKwYvV, ue gUVOEDT) TOUC
0€ ECWTEPIKO block, woTe va unv cuyxeovtal Ta

OVOUATa METABANTWYV K.A.TT.

m EvBappuveral n modular Kataokeur Tou

TTPOYPAUUATOC, OTOIXEIO ATTAPAITNTO YIA ATTOOOTIKO
updating.
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"
EUpegon Twv OnAwocewyv ovouatwy (1)

Program main; procedure P;
var X, y: integer; var x: boolean;
procedure R; begin
var y: real; Q;
begin end;
X=X+ 1; BEGIN
writeln(x); X:= 0;
end; P;
procedure Q; writeln(x);
var X: real; I: integer; END.
begin ;
x:= 3.0; Epwrnpa:
R: Ortav ekTeAeital n R,
end: TTOIO X TUTTWVETQ, 15




"
EUpegon Twv ONAWCEWYV OVOUATWY (2)

m 2T1aTIKOG Kavovacg EpEAciag (static scoping rule)

[la kGBe pyetaBAnT) Tou Mn-ToTtrikou lA, waxvel 0TO APECWC
M0 ECWTEPIKO block 0TO KEIMEVO TOU TTPOYPAMMATOG. AV
Oev BpeDOei eKei, PaXVEl OTO APNECWC TTIO ECWTEPIKO block

K.O.K.
C, C++, FORTRAN, COBOL, Pascal, Ada, ...

m Auvauikog Kavovag EpéAgiag (dynamic scoping)
[la K&Be peTaBAnTh Tou Mn-ToTTmikou TA, wdaxvel oTn
d1adikacia N block TTou KAAeoe TNV TpEXouoa. Av dev
Bpebei ekei, wayvel otn diadikaoia | block TTou KGAeoe auTnv
K.0.K. AnAadn, ecetalovTal ol diadikaaoieg Kal Ta blocks pe TNV
aVvTIOETN O€Ipa ATTO TN O€IPA KA ONG TOUG.
LISP, APL, ...

16



EUpegon Twv ONAWoewyV ovouatTwy (3)

Program main;
var X, y: integer,

procedure P;
var X: boolean;

procedure R; begin
var y: real; Q;
begin end;
X=X+ 1; BEGIN
writeln(x); X:= 0;
end:; P;
procedure Q; writeln(x);
var X: real; I: integer; END.
begin - _ - _
x:= 3.0: ’Epw'rnpa’. ATravTnon: o
R: Ortav ekTeAcital N R, 2KE: x =1 (a1rdé main, x=0)
’ TTOIO X TUTTWVETA; AKE: x = 4.0 (amé Q, x=3.0)

end:;




" JE
EUpeon Twv ONAWOCEWV OVOUATWYV (4)

[MAeovekTiuaTa Tou ZTaTIKOU Kavova EuREAsIag

m O EAcyyoc Tummwyv Acdouévwy (type checking) Twv
OVOUATWY OVTOTATWY E£VOC TTPOYPAUUATOC €ival ONUAVTIKOG
oToV £Agyxo 0pBOTNTAC.

m Me 21anko Kavova EpBEAEIac, o EAeyXOC AUTOC YiVETAI KATA
TN Metagpaon (Static Type Checking):

Av uTTapxel auvdean TNG ovtoTNTaG UE TA
|016TNTEG TNG OVTOTNTAG
2uppBartotnTa TA

m [lio EvavayvwoTta lNpoypduuara.

m [lio ypriyopa Kai 1o aciomoTta lNpoypdauuara

18



" J
Xpovog Asopeuong Mvnung (1)
AUo ApXég via History Sensitivity:
1. AilatApnon (retention)
H ouvdeon piag TOTTKAS METABANTAC YE TN MVAUN,
dnuIoUpYEiTal uE TNV KARON TOU UTI/TOG, KaIl META TNV £€000

a1Td AUTO, dIaTnEEiTAl JEXPI va LavakAnBEi To uTr/pua.
(COBOL, pepikec FORTRAN)

2. Alaypapn (deletion)
H ouvdeon TOTTIKAG METABANTAG ME TN MVAMN, ONMIOUpPYEITA

LUE TNV KANON TOU UTI/TOC, KAl META TNV ££000 ATTO AUTO,
kataoTpé@eTal (default otn C, Pascal, Ada, LISP, ...)

MepikéC YAwooeg (T1.X. C, katrole¢ Pascal, ALGOL,
PL/1) emTpEmTouv Kal Ta dUO.

19



" JE
Xpovog Asopeuong Mvnung (2)

m ALGOL 60: Tutrog petapAntwv OWN — retained

m FORTRAN (amé | wg kai V), 6Aec o1 yetaAntéc static —
retained.

m PL/1: O mrpoypapuatiotic kabopilel Tov TpOTTO OEOPEUONG
UVAMNG ME 1010TNTEC TNG METABANTAG:
STATIC — retained.
AUTOMATIC — deleted.
CONTROLLED — Aeopeuetal pyvaun pe evioAf ALLOCATE kai
atrodeopeveTal he evioAr) FREE (yia pointers).
m Pascal: Yrapxouv UAOTIOINCEIC OTIC OTTOIEC UTTOPOUV VO
opIoTOUV PeTaBANTEC static — retained. (default: deleted)

m C: ye static — retained. (default: deleted)

20



" A
EvepyoTroinon Ymotmpoypapuuatog (1)

[Mapadeiyua:
function FN (X: real; Y: integer): real;
const MAX = 20;
VAR M: array [1..MAX] of real,;
N: integer;
begin
N:= MAX;
X:= 2*X+M[5];
{FN:= X;}
end,;

21



EVEPYOHOIII‘]O'I] YTTompoypapuHaTog (2)

Ta aToixeia TTou XpeialovTal yia TNV evepyoTtroinon tou utr/to¢ FN

function FN (X: real; Y: integer): real;

KATA TNV EKTEAEON: const MAX = 20;
VAR M: array [1..MAX] of real;
N: integer;
begin
1. AtmoBnkeuon Twv TTapaPeTpwy X, Y s
2. AtmroBnrikeuon Tou atroteAéopaToc FN, TutTou real endt
3. ATmoBniikeuon Twv TOTTIKWV PETABANTWY M, N
4. Atobnkeuon Twv otaBepwyv 20, 2, 5

5. AmoBnkeuon Tou ekTeAEOIOU KWOIKa TNG FN
H pvAun TG eveEpyoTTOIiNONG MTTOPEI VO XWPICTEI O€ 2 TURMATA:

A. ‘Eva 2rariko Tunua — TMHMA KQAIKA — trou trepIAaupavel ta

4, 5. K&OBe evepyoTtroinon XpnoIdOTTIoIE TO idI0 avTiypago.

B. 'Eva Auvauiké Tunua — ACTIVATION RECORD (AR) —vyia 1, 2,
3, Kal GAAa (TTpoowpIviy uvAMN, return points, ouvd£oels K.a.).
1010 dour) o€ KABe evepyoTToinan, aAAG dIAPOPETIKO avTiypago,
o€ OIAPOPETIKEC BETEIC UVAMNG, ME AANEG TIMEC.

22



EvepyoTroinon Yompoypapuuatog (3)

TMHMA KQAIKA

NMp6éAoyog

TTOPAUETPWYV)

(dnuioupyia AR, peTagopd

(EVTOAEQ)

ExteAéoipog Kwdikag

EtriAoyog

(atrodéopueucn)

20

2

5

FN

ACTIVATION RECORD

Return Point
(Base Address)
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" JE
EvepyoTroinon Ymrompoypauuatog (4)

Activation Record - AR

m To péyeBog kal n doun Tou KaBopilovTtal KATA TN
UETAPPAON.

m O pyeTta@paocTn¢ Kail 1o run-time trepIBAAAov, ytTopouyv va
KaBopioouv 1o NEYEBOC Kal TN B€£on KABE AVTIKEIMEVOU
(dnAadn Tnv TTPpdoBacn o€ AuTod), ME XPrON TOU:

Base Address + Offset

m Acgv xpeialetal va atrofnkeuovTal Ta OVOUATA TWV
QVTIKEIMEVWV.

m Ol retained petaBANTEC UTTOPOUV VA TTAIPVOUV PVAMN OTTO
10 Tunua Kwaika.

m Qi deleted peraBAnTEC TTaipvouv pvAun atro 1o Activation

Record.
24



YAotroinon Mnxaviocpou A¢opyeuong (1)

Program main;
var X, y: integer,

procedure P;
var X: boolean;

procedure R; To Napdaderypa begin
var y: real; Q;
begin end;
X=X+ 1; BEGIN
writeln(x); X:= 0;
end:; P;
procedure Q; writeln(x);
var X: real; I: integer; END.
begin - _ - _
x:= 3.0: ’Epw'rnpa’. ATravTnon: o
R: Ortav exteAeital n R, 2KE: x =1 (a1rdé main, x=0)
’ TTOIO X TUTTWVETA; AKE: x =4.0 (o116 Q, x=q(£3=’.0)

end:;




"

KevTpikn run-time stack

X
N y
R AR 10U MAIN

Q
P

7 X AR Tou P
X

> AR TO0U Q
|

CEP -y AR ToU R

Current
Environment
Pointer

26



" JE
YAotroinon Mnxaviocpou A¢opyeuong (2)

m KdBe AR dnuioupyeital e TNV Evapcn EKTEAEONG TOU
UTTOTTPOYPAUMATOG, Kal dlaypa@eTal Ue TN ANgn NG
EKTEAEONG TOU.

m [1a TNV eUpeon TwV ONAWOCEWYV TWV PETABANTWY TTOU
XPNOIUOTIOIEI TO TPEXOV UTI/HA, YiveTal EAeyXOC TTPpWTA 01O AR
mTou O¢gixvel o CEP (Current Environment Pointer).

B 2T ouveXela, avalnTouvTtal ol ONAWOEIC OoTA «aTTO TTAvw» AR.
AUTO, OpwC, uhoTrolei To Auvapiko Kavova EpBEAciac.

m [1a TNV uAotroinon Tou 2TaTikou Kavova EuBEAsiag, atraiteital
n xpnon €1dIkwyv deIkTwyv, Twv Static Chain Pointers (A€ikTeC
2.TaTIKAG AAUCidaC) TToU dEIXVOUV OTNV TTIO TTPOOPATN
EVEPYOTTOINGN TOU ECWTEPIKOU PTTAOK PE BAON TO KEIUEVO TOU
TTPOYPAMMATOC. 27



"

KevTpikn run-time stack

>
X
y
R AR Tou MAIN
Q
SCP
Static P
Chain
Poia:\ters <
X AR Tou P
<7
)? AR TO0U Q
|
<7
CEP -y AR TOoU R

Current
Environment
Pointer
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"
AZKHZH 1: Avagépete To repiexopevo Twy MNA (TMA, Mn-TMNA kai KIMA)
TOoU TTpoypdupaTog MAIN Kal TwV UTTOTTPOYPOMHATWY TTOU KOAEI.

Program MAIN;

var X, Y, Z: int;
procedure PROC1(X: int);
var W: int;
procedure PROC2(Z: int);
var W: int
begin — NA Tng PROC2:
7-=7AY: _ | TNA:Z W
J: ’ Mn-TMA: X, PROC2, Y, PROC1
end, _J|KnA:Y, PROC1
begin —
PROC2(Y); - NA Tnc PROC1:
d: TMA: X, W, PROC2
end, | Mn-TMA ka1 KMA: Y, Z, PROC1
begin —
PROC1(X); - MA Tou MAIN:
end. TNA: X, Y, Z, PROC1




" JEE
A2ZKHZH 2: AiveTal TO TTAPAKATW
UTTOTTPOYPOMHMO — CUVAPTNON.

function FX (A: real; B: integer): real;
const MAX = 100;
VAR C: array [1..MAX] of real;
X: integer;
begin
{C[20] := 33}
X:= MAX;
A:= 10*CJ[20];
{FX:=A;}
end,;

[Tola gival Ta TTEPIEXOUEVA TOU OTATIKOU KAl QUVAMIKOU THAMATOG TNG MVAMNG
KATa TNV ekT€EAEon TNG FX? 30



function FX (A: real; B: integer): real;

TMHMA KQAIKA

NMp6éAoyog
(dnuioupyia AR, petagopd
TTOPAUETPWYV)

ExteAéoipog Kwdikag
(eVTOAEQ)

EtriAoyog

(atT0dé0pEUON)

100

10

20

1)

RETAINED METABAHTEZ

const MAX = 100;
VAR C: array [1..MAX] of real;
X: integer;
begin
X:= MAX;
A:=10*C[20];
end;

FX

ACTIVATION RECORD

Return Point
(Base Address+offset)

L)

DELETED METABAHTEZ
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" SN
AZKHZH 2 (ZYN.)

Activation Record - AR

m To péyeBog kal n doun Tou KaBopilovTtal KATA TN
UETAPPAON.

m O pyeTta@paocTn¢ Kail 1o run-time trepIBAAAov, ytTopouyv va
KaBopioouv 1o NEYEBOC Kal TN B€£on KABE AVTIKEIMEVOU
(dnAadn Tnv TTPpdoBacn o€ AuTod), ME XPrON TOU:

Base Address + Offset

m Acgv xpeialetal va atrofnkeuovTal Ta OVOUATA TWV
QVTIKEIMEVWV.

m Ol retained petaBANTEC UTTOPOUV VA TTAIPVOUV PVAMN OTTO
10 Tunua Kwaika.

m Qi deleted peraBAnTEC TTaipvouv pvAun atro 1o Activation

Record.
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AXKHZH 3: Ti 0a TuTTWOEI N Main pouTiva, av eapuOcoUlE OTATIKO Kavova
eMBEAEIOG KA TI AV EQAPUOOCOUNE DUVAMIKO Kavova euBEAEIag? ZXeDIAOTE TO
mmepIEXOMEVO TNG run-time stack kai Tou dgiktn CEP o¢g kafe trepitrrwon.

Program main;
var X,y,z: integer;

procedure PR3;
var X: boolean;

procedure PR1; begin
var y: real; PR2:
begin end;
X=X+ 1; BEGIN
writeln(x); x:= 100;
end:; PR3;
procedure PR2; writeln(x);
var x: real; j. integer,; END.
begin — , _
N 0.0; EpwTnua: Atravrnon:

Ortav ekteAeital n PR1,
PR1; TTOI0 X TUTTWVETOI;

2KE: x =101 (o116 main, x=100)
AKE: x = 1.0 (a6 PR2, x=0.0)

end:;
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"

ASK3 (ZYN.)

KevTpikn run-time stack

> Z

PR1
PR2
PR3

CEP

Current
Environment
Pointer

AR Ttou MAIN

AR TOU PR3

AR TOU PR2

AR TOU PR1
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" S
ASK3 (ZYN...)

m KdBe AR dnuioupyeital e TNV Evapcn EKTEAEONG TOU
UTTOTTPOYPAUMATOG, Kal dlaypa@EeTal Ue TN ANgn NG
EKTEAEONC TOU.

m [1a TNV eUpeon Twv ONAWOCEWYV TWV PETABANTWY TTOU
XPNOIMOTIOIEI TO TPEXOV UTI/HA, YiveTal EAeyXOC TTPpwWTa 01O AR
mrou O¢cixvel o CEP (Current Environment Pointer).

B 2Tn oguvexela, avalnTouvTtal ol ONAWOEIC OTa «aTTo TTAvw» AR.
AuUTO, OpwC, uhoTrolei To Auvapiko Kavova EpBEAciac.

m [1a TNV uAotroinon Tou 2T1aTikou Kavova EpBEAsiag, aTtraiTeital
N xpnon €1dIkwy deIkTwyv, Twv Static Chain Pointers (A€ikTeC
21aTIKAG AAuaidacg) TTou dEiXVouv OTNV TTI0 TTPOCPATH
EVEPYOTTOINGN TOU ECWTEPIKOU PTTAOK UE BAON TO KEIMEVO TOU
TTPOYPAUMATOC.
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ASK3 (ZYN.) KevtpikA run-time stack
>
X
Y
Z
PR1 AR Tou MAIN
PR2
SCP PR3
Static
Chain
Poia:\ters <
X AR TO0U PR3
<7
X AR Tou PR2
J
<7
CEP y AR Tou PR1

Current
Environment
Pointer
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