KepaAaio 6: EuBEAcia kal Acopeuon
Mvnung

Awooawv [poypoyyationod ko Metoppootamy

I T'opopoloxng, 2. 21ovtag, 11. Xatlnoovxag



" J
Opiopoi (1)

EuBEAcIa evOog ovouaroc¢ (Scope), gival To TUAUA Tou
TTPOYPAMMATOC OTO OTTOIO OAEC OI XPNOEIC TOU
OVOUATOC €ival IDIEC.

AnAaodn:

TpOoTToC TTOU PUBIeTal N dUVATOTNTA OVTOTATWY UE KATTOIO
ovopa (MeTaBANTEC, TUTTOI OEQOUEVWYV, OUVAPTNOEIG, ETIKETEC, ..),
va €TTIOPOUV O€ Eva TTPOYPAUMA.

Xpnoiuornra:.
m Agv xpeialetal 0 TTPOYPAMMPATIOTAG Va BuuadTal OAa Ta

OVOUATA TTOU £XOUV XPNOINOTTOINBEI OTO TTPOYPAUMA.
m Modular kataokeun kai xpnon.



" J
Opiouoi (2)

Xpovog Asopeuong evog ovouaroc (Extent), gival o
XPOVOC KATA TNV EKTEAEON TOU TTPOYPANMATOC, OTOV
OTTOIO N PVIMN TTOU TTEPIEXEI MIA TIMA, OUVOEETAI UE TO
ovopa TnG TINNG auTnc (binding).

ALGOL 60: Eionyyaye Tnv 10€a TNG eUPEAEIOC o€ ouvapTnNON ME
TNV £€vvola TNG auvleTng evioAn¢ (block): BEGIN ... END
m [TOAAEG eVTOAEC BewpouvTal We Jia.
m TOTKEC ONAWOEIC: MeTaBANTEC, CUVAPTNOEIC, ETIKETEC UE EMPEAEID
EVTOG TNG OUVOETNC EVTOANG.
C, C++. Xpnon blocks: i{f (m[i] < m[j])

Int temp;
temp = m[i];



" A
Ovopara

OvTOTNTEC EVOC TTPOYPAUUATOC TTOU UTTOPOUV VA £XOUV
ovoua:

MeTaBAnTEG

TUTTIKEG TTOPAMETPOI

YTToTrpoypAHHaTA (CUVOPTACEIG, O100IKATIEG)

TuTtrol AedopEVWY XpNoTn

2TAOEPEC XpNoTN

ETikéTeC (labels)

o0k owhE

[llo onuavtika ta 1, 2, 3: I'ivovTal aAAQYEC OTIC
OUVOEOEIC TOUG KATA TNV EKTEAECN, O€ avTiBeon UE
Ta 4, 5, 6 TTOU 01 CUVOEOEIC TOUC YivovTal KOTA TN
METAPPOCON Kal Oev aAAalouv.



"
AkoAoubBia ExkTéAeaonc lNpoypauuaTtog

1. Apxn ektEAeonc main: Ytmrapyouv ouvosoeig (bindings — Keg. 4) Twv
OVOMATWYVY TTou opifovtal 0TO main, ue ovioTNTEG (METABANTEC, UTTOTTPOYP/TA).

2. Mg Tnv ekTEAEON, XpnoipdoTtrolouvTal Referencing Operations (Ref-Ops,
avapopES) yia TTpooBaon oTIC TIMEC TwV OVTOTATWV. 1.X. 0TV EVTOAN
A=B+F(C), xpeialovtai 4 Ref-Ops.

3. Otav 10 main KaA£oe€l Eva UTTOTTPOYPAPMA, ONUIOUPYEITAI Eva VEO OUVOAO
OUVOEOEWV (TOTTIKWV) VIO TO UTT/HA, TTOU UTTOPEI VA KAVEI AVEVEPYEC KATTOIEC
aTTo TIC CUVOECEIC TOU main.

4. Mg TNV eKTEAEDN TOU UTTOTTPOYPAMNMATOG, XpnoipdoTtrolouvTtal Ref-Ops o€
OUVOEOEIG TOU UTI/TOG (TOTTIKEG) Kail Tou main (global).

5. Av 10 utr/ua KaAéoel AAAo uTT/pa, dnuIoupyeEiTal vEO OUVOAO CUVOECEWY TTOU
MTTOPEI VA KAVEI AVEVEPYEC KATTOIEC ATTO TIGC OUVOECEIC K.O.K.

6. Otav Eva uTr/pa TEAEIWOEI TV EKTEAECT) TOU, OI CUVOEDEIC TOU
KATAOTPEPOVTAI I] YiVOVTAI AVEVEPYEG.

7. 0O1av 0 €AeyXOC ETTIOTPEPEI GTO Main, XPNOIUOTIOIOUVTAI Ol APXIKEG
OUVOECDEIC .

Xpelaletal kKataAAnAn dlaxeipion TNG HvAUNG... 5



" J
Baolkég ‘Evvoieg (1)
MepiBaAAov Avagopdg (referencing environment)
To OUVOAO TWV CUVOECEWYV OVOUATWY JE OVTOTNTEC

TToU €ival 01a0eaipec yia Ref-Ops kaTtd TNV EKTEAEDON
TTpoypauuarog N utrorrpoypauuarog (MA).

Tomiko lMepiBaAlov Avagopag (TTA) evog utr/Ttog
To OUVOAO TWV CUVOECEWY OVOUATWY JE OVTOTNTEC
TTOoU dnuIoupyouvTal UE TNV €I0000 O€ £va

UTTOTTPOYPAUMA. AVTITTPDOOWTTEUOUV:
B TOTKEG NETAPRANTEC
B TUTTIKEC TTAPAPETPOUC
B TOTKA UTTOTTPOYPAMMATO
Mia Ref-Op oe ouvdeon Tou TIA, kaBopileTal xwpic va KATAPEUYOUHE £EW

aT1TO TO UTTOTTPOYPAMMA.
6



" A
BaolkEg ‘Evvoleg (2)

Mn-ToTiko lNepiBaAAov Avagopdc (Mn-TIA) utr/Tog
To OUVOAO TWV CUVOECEWYV OVOUATWY JE OVTOTNTEC
TTOU JTTOPOUV VA XPNolyoTtroinBouv atro 1o uTr/ua,
OAAG OEV dNUIOUPYOUVTAIl UE TNV EI0000 O€E AUTO.

KaBoAiko lMepiaAlov Avagopadg (KINA) evog utr/Tog
To oOUVOAO TWV CUVOECEWY OVOUATWY PE OVTOTNTEC
TTOU ONUIoUPYOUVTAI JE TV Evapcn TOU main Kal €ivail
dlaBeoiuec oto utr/pa. Eival yepocg Tou Mn-Tr1A.

NMNpokaBopiouévo MepifaAlov Avagopacg (MMNA)
To oOUVOAO TWV TTPOKOBOPICUEVWY OCUVOECEWYV ATTO TN
['T1 1ToU €ival dlaBEaIuec o€ OAO TO TTPOYPAMMOA.
[1.x. MAXINT, read, write, ... !



" A
AMN\eC ‘Evvoleg
Opartotnta (visibility)
Mia ouvdeon ovOouaToC Eival opaTh), av €ival JEPOC TOU
[TA TOU eKTEAOUUEVOU UTT/TOC.

Auvauikn EyBEA&Ia (dynamic scope)
MIOC ouvOEDONC, €ival TO THAUA EKTEAEONC TOU
TTPOYPAMMOATOC KATA TO OTTOI0 N OUVOEDN UTTAPXEI WG
uEpoc katrolou A, AnAadr), atroTeAgital aTro 1O
OUVOAO TWV EVEPYOTTOINOEWYV UTT/TWV OTA OTTOIA €ival
opaTN N ouvdoeon.

Ref-Op: id <Ref-Op>NA __, <data object>rjy <utr/pa>

8



"
Kavovec EpBEAeIag og Block-Structured

Npoypappara (1)

B O1dnAwoelg otnv apxn Tou block opiouv 10 TI1A TOU block.
KaBe avagopd oe ovoua péoa oto block (ekTo6¢ atro T1a
eowTePIKA block), Bewpeital avagopd aTnVv TOTTIKA ONAWON TOU
OVOMOTOC (aV UTTAPXEI).

B Avyiveral ava@opa o€ ovoua oTo block kai dgv uTTApXEl
TOTTIK) ONAwaon (dnAadrn n ouvdeon d¢ev gival yEpog Tou TI1A),
TOTE N ONAWON avaldnTeiTal OTO AUECWC TTIO ECWTEPIKO block
(dnAadr oto Mn-TI1A) k.0.K. €w¢ 10 KIA. Av d¢v Bpe0Oei eKel,
ecetaleral To MMNA. Av dev BpeBei kal ekei: ERROR.

B Av éva block trepiAaufavel GAAo block, kaBe dnAwaon oTo
EO0WTEPIKO block (Kal Ta E0WTEPIKA AUTOU), €ival EVTEAWC
KPUMMEVN aTTO TO £EWTEPIKO block kal dev utTopei va
TTpooTTeAQCOEi atTd QuTO.



"
Kavovec EpBEAeIag og Block-Structured

Mpoypapuata (2)

B Av éva block €xel ovoua (otn C ptTopEi Kal va gnv €XEl), 10
ovoua auTo eival yepog Tou TIA ToU block oTo oTTOIO
TepIAQUBAveTal.

[1.X. av 0To main evoc TTpoypdupaTtog Pascal repiAappaveral o opiouoc:
procedure P (A: real);

T0TE 10 Ovoua P gival pgpog Tou TIA Tou main, evw 10 A €ival HEPOC TOU
TMA Tou P.

B Av 10 block emoTpépel iy} (dnAadn €ival function, oxi void),
UE TNV Evapcn eKTEAEONC Tou block, dnuioupyeital Kair ToTTiKA
ueraBAnTh Ye 10 Ovoud Tou (dnAadn, uEpog Tou TIA Tou block).
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"

Mapadsiyua

Program MAIN;
var A, B, C: real;
procedure SUB1(A: real);
var D: real;
procedure SUB2(C: real);
var D: real;
begin
C.=C+B;
end;
begin
SUB2(B);
end;
begin
SUB1(A);
end.

[Mpoooxn: EE opiopou 1oxUeEl TTWG
10 Totmikd A Tou MAIN eival kal
Mn-ToTTIKO, Kal KaBoAIKO.

NA tTng SUB2:
TMNA: C, D
Mn-TMA: A, SUB2, B, SUB1
KIA: B, SUB1

NA tng SUB1:
TMA: A, D, SUB2
Mn-TIMA ka1 KMNA: B, C, SUB1

NMA Tou MAIN:
TMA: A, B, C, SUB1
Mn-TMA ka1 KIMA: A, B, C, SUB1
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MNapadeiypa (idlo, og C)

Int main() {
float A, B, C,;
void SUB1(float A) {
float D;
void SUB2(float C) {
float D;
C=C+B;
}
SUB2(B);
%

SUB1(A);
return O;

}

NA tTng SUB2:
TMA: C, D
Mn-TMA: A, SUB2, B, SUB1
KIMA: B, SUB1

NA tng SUB1:
TMA: A, D, SUB2
Mn-TT1A kai KIMA: B, C, SUB1

NMA Tou MAIN:
TIMA: A, B, C, SUBL1
Mn-TT1A kai KIA: A, B, C, SUB1
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"
KaBopioudg NG ePPBEAEIOG HETABANTWYV K.Q.
m FORTRAN: Global Variables pe xpnnon COMMON.

m PL/1: Aegv atraitei pnTeEC ONAWOEIC OAWV TWV
UETABANTWYV. AV pia peTaBANTA Oev £xel ONAWOEI,
Oewpeital OTI £X&I TIC 1010TNTEC TNG OladIKAgiag oTnV
OTTOIO XPNOIUOTTOIEITAl.

m ALGOLGS: AnAwaoel¢ Kal EPPEAEIO HEOQ OE:
begin-end, if-fi, then-else, else-fi.

m Pascal: Ta begin-end xpnoigotroiouvrtal yovo yia
TNV 0pI0BETNON OUVOETWY EVTOAWYV. ANAWOCEIC Kal
epBEAEIa povo oTa: Main, Procedures, Functions.

m C, C++: AnAwoeic Kal epREAeia yeoa oe { }.
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"
OceTika EuBEAciag ye xpnon blocks

m EvBappuvetal n ONAwonN METAPBANTWY «KOVTA» OTO
TMAMA TTPOYPAMMATOC OTTOU Ba XpnoluoTtroinBouv
(tTommikoTnTa — locality).

m AOYw TOTTIKOTNTAC, TO A.2. B0 KAvel AlyoTepa Ref-
Ops Kai page faults.

m AlcukoAuvel Tn Xpnon BiIBAIOONKwWYV, ye oUVOEDT) TOUG
o€ e€WTEPIKO block, woTe va unv ouyxéovTtai 1a
OVOUATO METABANTWYV K.A.TT.

m EvBappuveral n modular kKaTaokeun Tou
TTPOYPAUUATOC, OTOIXEIO ATTAPAITATO YIA ATTOOOTIKO
updating.
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EUpeon Twv ONAwoewyv ovoudatwy (1)

Program main;
var X, y: integer;
procedure R,;
var y: real;
begin
X=X+ 1;
writeln(x);
end,
procedure Q;
var x: real; I. integer;
begin
X:= 3.0;
R;
end,;

procedure P;
var X: boolean;
begin
Q;
end,;
BEGIN
X:=0;
P,
writeln(x);
END.

EpwTnua:
Ortav ekTeAeital n R,
TTOIO X TUTTWVETAL, 15




"
EUpeon Twv ONAWOEWY OVOUATWY (2)

m 2TaTIKOG Kavovacg EpBEAeIag (static scoping rule)

['la kGBe petaBAnTA Tou Mn-Totmkou [A, waxvel OTO AUECWC
Mo ECWTEPIKO block oTO KEIMEVO TOU TTPOYPANHMATOG. AV
Oev BpeDOei ekei, Paxvel OTO APECWC TTIO ECWTEPIKO block

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

m Auvapikog Kavovag EpEAsiag (dynamic scoping)
[la KGBe peTaBANTA Tou Mn-ToTrikou TMA, paxvel otn
dladikaoia i block TTou KaAeoe TNV TpEXOUTa. Av dev
BpeOei ekei, wayxvel otn diadikaoia 1 block TTou kKGAeoe auTnv
K.0.K. AnAadn, ecetalovTal o1 diadikaoiec Kal Ta blocks pe nv
avTiOETN O€1IPA ATTO TN O€IPA KA|ONG TOUG.
LISP, APL, ...
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EUpeon Twv ONAWOEWY ovouaTwy (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'rr]pa’. AtravTnon: o
R: Ortav ekTeAeital N R, 2KE: x = 1 (a1ré main, x=0)
’ TTOI0 X TUTTWVETA, AKE: x = 4.0 (a1mo Q, x=3.0)

end:




"
EUpeon Twv ONAwWoewv ovopaTwy (4)

NMAgovekTApOTAa TOU ZTATIKOU Kavova EuBEAgIag

m O EAcyyoc Tummwyv Acdouévwy (type checking) Twv
OVOUATWY OVTOTATWYV E£VOC TTIPOYPAUMATOC £ival ONUAVTIKOC
oToVv £Aeyxo o0pBATNTAC.

m Me 21aniko Kavova EpBEAEIac, o EAeyX0OGC auTog yiveTal KATa
TN Metagppaon (Static Type Checking):

Av uttapxel ouvdean TnNG ovioTnTag e TA
|1016TNTEC TNG OVTOTNTAC
2uuparornta TA

m [lio EvavayvwaoTa Npoypduuara.

m [lio ypryopa Kai 1o aciomoTta [Npoypduuara

18



" J
Xpovog Asopeguong Mvaung (1)
AvUo Apxécg yia History Sensitivity:
1. AilatApnon (retention)
H ouvdeon PIAG TOTTIKAG METAPBANTAG ME TN MVAMN,
dnMIoUpYEiTal ME TNV KANON TOU UTT/TOG, KAl JETA TNV €000

atrd auTo, dIaTnPEITal JEXPI va EavakAnBei To uTtr/ua.
(COBOL, uepikec FORTRAN)

2. Alaypapn (deletion)

H ouvdeon TOTTIKAG METABANTAC ME TN MVAMN, ONMIOUPYEITaI
LUE TNV KANON TOU UTI/TOC, KAl HETA TNV ££000 ATTO AUTO,
kataoTpéPeTal (default otn C, Pascal, Ada, LISP, ...)

MepikéC YAwooeg (11.X. C, katroleg Pascal, ALGOL,
PL/1) emTpETTOUV KaI TO OUO.

19



"
Xpovog Asopeuong Mvaung (2)

m ALGOL 60: Tutrog petapAntwv OWN — retained

m FORTRAN (ato | wg kai 1V), 6Aec o1 ueTaPANnTEC Sstatic —
retained.

m PL/1: O mrpoypapuaTtiotic kabopilel Tov TPOTTO OEOUEUONC
UVAMNG ME 1010TNTEC TNG METABANTAG:
STATIC — retained.
AUTOMATIC — deleted.
CONTROLLED — Aeopeuveral yvAun e evioAf ALLOCATE kal
arrodeopeveTal he evioA FREE (yia pointers).
m Pascal: Yrapxouv UAOTTOINOEIC OTIC OTTOIEC UTTOPOUV VA
opIOTOUV PETaBANTEC Static — retained. (default: deleted)

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

20



"
EvepyoTtroinon Ymotmrpoypapuuatog (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



Evapyonollnon YTTOTTPOYPAUMATOG (2)

Ta aToixeia TTou XpeialovTal yia TV EvepyoTToinon 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. AmoOnkeuan Twv TTapapeTpwy X, Y o e
2.  AmoBnkeuon Tou arroteAéopatog FN, TUtTou real o
3. AmoBnkeuon Twv TOTTIKWV PeTaBAnTwv M, N
4. AtmoBnkeuon Twv otaBepwyv 20, 2, 5

5. AmoBnrkeuon Tou ekTEAEOIUOU KWOIKA TNG FN
H yvAun TNG EvEPYOTTOiNONG UTTOPEI VA XWPIOTEI O€ 2 TUAMATA:

A. ‘BEva 2rarniké Tunua — TMHMA KQAIKA — trou tTepiAaupBavel Ta
4, 5. KaBe evepyotroinon XpnoIPJOTTOIET TO idI0 avTiypago.

B. 'Eva Auvauiko Tunua — ACTIVATION RECORD (AR) —vyia 1, 2,
3, Kal AAAa (TTpocwplivr) uvhun, return points, cuvdEoEIC K.Q..).
1010 dopun o€ KABE evepyoTToinon, AAAG DIAPOPETIKO AVTiYPAPO,
o€ OIQPOPETIKEC BETEIC PVNUNG, ME AAAEC TIMEC.

22



EvepyoTroinon Ymotmrpoypapuatog (3)

TMHMA KQAIKA

NMpoAoyog

TTOPAUETPWYV)

(dnuioupyia AR, peTapopa

(EVTOAEQ)

ExkteAéoipog Kwdikag

EtriAoyog

(atTodE0MEUON)

20

2

5

FN

ACTIVATION RECORD

Return Point
(Base Address)
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"
EvepyoTroinon Ymotmrpoypapuatog (4)

Activation Record - AR

m To pEyeBog Kal n doun Tou KaBopilovtal KATA TN
UETAPPAON.

m O yeTa@paacTnC Kal To run-time trepIBAAAov, JTTopouv va
KaBopioouv 10 NEYEDOG Kal TN BEon KABE avTIKEINEVOU
(dnNAadr Tnv TTPOCPaon o€ auto), UE Xpnon Tou:

Base Address + Offset

m Acgv xpeialeTtal va atroBnkeuovTal Ta OVOUATa TWV
QVTIKEIMEVWV.

m Qi retained petaBAnNTEC uTTOPOUV VA TTAIPVOUV PVAKN ATTO
10 Tunua Kwolika.

m Qi deleted petaBAnTEC TTAipVOUV PvrMN atto TO Activation

Record.
24



YAotroinon Mnxaviocpou Aéopeguong (1)

Program main;
var X, y. integer,

procedure P;
var X: boolean;

procedure R; To Napdadeiypa 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'rr]pa’: AtravTnon: o
R: Orav EKTE)\E’ITGI nR, 2KE: x =1 (atmd main, x=0)
’ TTOIO X TUTTWVETA, AKE: x =4.0 (atmo Q, x:235.0)

end:




"

CEP

Current

Environment

Pointer

KevTpikn run-time stack

TO O X

AR Tou MAIN

AR TOU P

AR TOU Q

AR TOU R
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"
YAotroinon Mnxaviopou Aséopeguong (2)

m KdBe AR dnMIOUpYEITAl UE TNV EvAPCN EKTEAEONC TOU
UTTOTTPOYPAUMATOG, Kal dlaypa@EeTal Ue TN ANgn NG
EKTEAEONC TOU.

m [0 TNV eUpeon TwV ONAWOCEWV TWV PETABANTWY TTOU

XPNOIMOTTOIEI TO TPEXOV UTT/HQ, YiIVETAI EAEYXOGC TTPpWTA OTO AR
mTou O¢gixvel o CEP (Current Environment Pointer).

B 2Tn guvexela, avalnTouvTtal ol ONAWOCEIC aTA «aTTo TTAvw» AR.
AUTO, OpWwG, uhoTrolei To Auvapiko Kavova EpBEAciac.

m [1a TNV uAotToinon Tou ZTaTikou Kavova EuREAciag, atraiteital
N xpnon €idikwy deIkTwy, Twv Static Chain Pointers (A€IiKTEC
2.TaTIKAGC AAUCIdAC) TToOU dEIXVOUV OTNV TTIO TTPOOPATN
EVEPYOTTOINON TOU ECWTEPIKOU PTTAOK ME BACN TO KEIMEVO TOU
TTPOYPAUMATOC. 27
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KevTpikn run-time stack

>
X
y
R AR Tou MAIN
SCP P
Static
Chai
Poia::?ers <
X AR TOU P
€
X AR Tou Q
|
=
CEP > y AR TOU R

Current
Environment
Pointer
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AZKHZH 1: Avagépete To Trepiexopevo Twy MA (TMNA, Mn-TlA kai KIMNA)
TOU TTpoypduuaTog MAIN Kal TwV UTTOTTPOYPOUHMHATWY TTOU KOAEI.

Program MAIN;
var X, Y, Z: Int;
procedure PROC1(X: int);
var W: Int;
procedure PROC2(Z: int);
var W: int
begin
L. =/"Y;
end;
begin
PROC2(Y);
end;
begin
PROC1(X);
end.

[Mpoooxn: EE opiopou 1oxUeEl TTWG
10 Totmikd A Tou MAIN eival kal
Mn-ToTTIKO, Kal KaBoAIKO.

NA tng PROC2:
TMNA: Z, W
Mn-TTA: X, PROC2, Y, PROCL1
KIMA: Y, PROC1

NA tng PROCI.:
TMA: X, W, PROC2
Mn-TTMA ka1 KIMA: Y, Z, PROC1

NMNA Tou MAIN:
TMA: X, Y, Z, PROC1
Mn-TMA,KMA: X, Y, Z, PROC1
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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*C[20];
{FX:=A;}
end,;

[Mola €ival Ta TTEPIEXOMEVA TOU OTATIKOU Kal OUVANIKOU TUAMATOC TS MVAMNG
KATa TNV €KTEAEON TNG FX? 30



"
function FX (A: real; B: integer): real;
const MAX = 100;
VAR C: array [1..MAX] of real,
X: integer;
begin

TMHMA KQAIKA o ACTIVATION RECORD
NMpo6Aoyoc | Return Point
(dnuioupyia AR, peTapopa (Base Address+offset)
TrapapeT’pwv) : EX
EkTeAEOINOG KWOIKOG
(EVTOAEQ) A
EtriAoyog

. B
(atTodE0MEUON)
100 C
10
20
G X
RETAINED METABAHTEZ G

DELETED METABAHTEZ




" S
AZKHZH 2 (ZYN.)

Activation Record - AR

m To pEyeBog Kal n doun Tou KaBopilovtal KATA TN
UETAPPAON.

m O yeTa@paacTnC Kal To run-time trepIBAAAov, JTTopouv va
KaBopioouv 10 NEYEDOG Kal TN BEon KABE avTIKEINEVOU
(dnNAadr Tnv TTPOCPaon o€ auto), UE Xpnon Tou:

Base Address + Offset

m Acgv xpeialeTtal va atroBnkeuovTal Ta OVOUATa TWV
QVTIKEIMEVWV.

m Qi retained petaBAnNTEC uTTOPOUV VA TTAIPVOUV PVAKN ATTO
10 Tunua Kwolika.

m Qi deleted petaBAnTEC TTAipVOUV PvrMN atto TO Activation

Record.
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AZKHZH 3: Ti 0a TutTwOoEl N main pouTiva, av eapuOcoUlE OTATIKO Kavova
EMBEAEIOG KAl TI AV EQAPMOOOUHE DUVAMIKO Kavova eUBEAEIOG? ZXEDIAOTE TO
TTEPIEXOMUEVO TNG run-time stack kai Tou deiktn CEP o0& KABe TrepitTrTwon.

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 . ,
x:= 0.0: EpwTtnua: ATtravrnon:

Ortav ekTeAeital n PR1,
PR1; TTOI0 X TUTTWVETAL

2KE: x = 101 (a1ré main, x=100)
AKE: x = 1.0 (a1m6 PR2, x=0.0)

end:
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"

AZK3 (ZYN.) KevTpiKn run-time stack
X
y
> Z
AR Tou MAIN
PR1 Tou
PR2
PR3
> X AR TOU PR3
> X AR Tou PR2
J
CEP -> y AR TOU PR1

Current
Environment
Pointer
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"
ASK3 (ZYN...)

m KadBe AR dnMIOUpYEITAl UE TNV EVAPCN EKTEAEONC TOU
UTTOTTPOYPAUMATOG, Kal dlaypa@EeTal UE TN ANcn TNG
EKTEAEONC TOU.

m [1a TNV eUpeon TwWV ONAWOCEWYV TWV PETABANTWY TTOU

XPNOIUOTTOIEI TO TPEXOV UTT/HA, YiveTal EAeyx0oG TTpwTd 01O AR
mTou O¢gixvel o CEP (Current Environment Pointer).

B 2Tn ouvexelda, avalnTouvTtal ol ONAWOEIC OTA «ATTO TTavw» AR.
AUTO, OWG, uAoTTolei To Auvapiko Kavova EpBEAciac.

m [1a TNV uAotroinon Tou 2TaTikou Kavova EuBEAsiac, aTtraiTeital
N xpnon €1dIkwy deIkTwy, Twv Static Chain Pointers (A€iKTeC
21aTIKNAG AAUCidag) TTou OEIXVOUV OTNV TTI0 TTPOCQPATNH
EVEPYOTTOINGN TOU ECWTEPIKOU PTTAOK UE BAON TO KEIMEVO TOU
TTPOYPAUUATOC.
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"

ASK3 (ZYN.) KevTpikA run-time stack
>
X
Y
Z
PR1 AR Tou MAIN
PR2
SCP PR3
Static
Chai
Poia::?ers <
X AR TOU PR3
<€
X AR Tou PR2
J
<€
CEP > y AR TOoU PR1
Current
Environment

Pointer
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