KepaAaio 6: EuBEAcia kal Aéopeuon
Mvnung

Awooawv [poypouuotiouod kor Metoppootwy

I T'opopoldxng, 2. 2io0t0g



" J
Opiopoi (1)

EuBEAEIa evog ovouarocg (Scope), €ival To TUAUa Tou
TTPOYPAMMATOC OTO OTTOIO OAEC OI XPNTEIC TOU
OvOMaTOC €ival iOIEC.

AnAadn:

TpOTTOC TTOU PUBNIZeTal N dUVATOTNTA OVTOTATWYVY UE KATTOIO
ovopa (MeTaBANTEC, TUTTOI OEQOUEVWYV, OUVAPTNOEIC, ETIKETEC, ..),
va TTIOPOUV O€ £va TTPOYPAUMA.

Xpnoiyornra:.
m Agv xpeialetal o TTPOYPAMMPATIOTAC va Buudrtal OAa Ta

OVOUQTA TTOU £XOUV XPNOINOTTOINBEI OTO TTPOYPAUMA.
m Modular Karaokeur) Kai Xpnon.



" J
Opliopoi (2)

Xpovog Asoueuong evog ovouaroc¢ (Extent), gival o
XPOVOC KATA TNV EKTEAECN TOU TTPOYPAMMATOC, OTOV
OTTOIO N PVNAMN TTOU TTEPIEXEI MIA TIMK, CUVOEETAI UE TO
ovoua TnG TINNG auTtnc (binding).

ALGOL 60: Eionyaye Tnv 10€a TNG €MPEAEIAC O€ ouvAPTNON UE
TNV €vvola TNG ouvleTng evioAng (block): BEGIN ... END

m [TOAAEG eVTOAEGC BewpouvTal WG Hia.

m TOTKEC ONAWOEIC: MeTaBANTEC, CUVAPTNOEIG, ETIKETEC UE EMPBEAEIO

EVTOG TNG OUVOETNC EVTOANC.
C, C++: Xpnon blocks: if m[i] < m[j]
{ inttemp;
temp = m|i]



" A
Ovoparta

OvTOTNTEC EVOC TTPOYPAUMATOC TTOU JTTOPOUV VA £XOUV
Ovopa:

MeTaBAnTEG

TUTTIKEG TTOPAMETPOI

YTToTrpoypAHuaTa (CUVAPTACEIS, O1a0IKAOIEG)

TuTtrol AedopEvwy XpnoTn

2TABEPEC XpNoTN

ETikéTeC (labels)

o0k owhE

[llo onuavrika ta 1, 2, 3: I'ivovtal aAAQyEC OTIC
OUVOEDEIC TOUG KOTA TNV EKTEAEON, O€ avTiOeon e
Ta 4, 5, 6 TTOU Ol CUVOEOEIC TOUC YiVvOovTal KATA TN
METAPPOON Kal Oev aAAalouv.



"
AxkoAoubBia EkTéAeanc NpoypauuaTog

1. Apxn ektéAeong main: Ymrapyouv cuvoéoeig (bindings — Keg. 4) Twv
OVOUATWYV TTou opifovTtal 0TO main, ue ovioTNTEG (METABANTEC, UTTOTTPOYP/TAY).

2. Me tnv ektéAeon, xpnoipoTtrolouvtal Referencing Operations (Ref-Ops,
avapopEq) yia TTpooBacn oTIC TINEC TwV OVTOTATWV. .X. 0TNV €VTIOAR
A=B+F(C), xpeialovtai 4 Ref-Ops.

3. Orav 10 main KaAéoe€l Eva UTTOTTPOYPAN A, dNUIOUPYEITAl Eva VEO OUVOAO
OUVOEOEWV (TOTTIKWYV) YIA TO UTT/HA, TTOU PTTOPEI VA KAVEI AVEVEPYEG KATTOIEC
aTTo TIC CUVOECEIC TOU main.

4. Mg TNV EKTEAEON TOU UTTOTTPOYPAMNMATOG, XpnoiuoTtrolouvTal Ref-Ops o€
OUVOECEIG TOU UTI/TOG (TOTTIKEG) Kal Tou main (global).

5. Av 10 uTt/ua KaAéaoel GAANO uTT/pa, dnuIoupyEiTal VEO OUVOAO OUVOECEWV
TTOU UTTOPEI va KAVEI AVEVEPYEC KATTOIEC ATTO TIC OUVOEOTEIC K.O.K.

6. Orav Eva utr/pa TEAEIWOEI TNV EKTEAEDT) TOU, OI CUVOEDEIC TOU
KATOOTPEPOVTAI 1) YiVvOVTal AVEVEPYEC.

7. Ortav o €AeyX0C ETTIOTPEPEI GTO Main, XPNOIUOTTOIOUVTAI Ol APXIKEC
OUVOECOEIG .

Xpeladetal KataAAnAn diaxeipion TnG pvAUNG...



" A
Baolkég ‘Evvoleg (1)
MepiBaAAov Avagopdadg (referencing environment)
To oUVOAO TWV CUVOEOEWYV OVOUATWY PE OVTOTNTEC

TTou €ival d1aBeoiuec yia Ref-Ops kKaTta TNV EKTEAEDON
TTPOYPANMATOC N UTTOTTPOYPANMaTOC (MA).

Tomiko lNMepiBaAlov Avagopag (TTA) evog utr/Ttog
To oUVOAO TWV CUVOECEWYV OVOUATWY JE OVTOTNTEC
TTOU ONMIoUpPyouVvTal UE TNV €I0000 O€ £va

UTTOTTPOYPOANMA. AVTITTPOOWTTEUOUV:

B TOTKEG NETAPRANTEC

B TUTTIKEC TTAPAUETPOUC

B TomKd& uTToTTPpOYPAU AT
Mia Ref-Op o€ ouvdeon Tou TI1A, KaBopileTal Xwpic va KATAPEUYOUUE EEW
QTTO TO UTTOTTPOYPAUMA.



" A
Baolkég 'Evvoleg (2)

Mn-Totiké MepiBaAAov Avagopdcg (Mn-TlA) utr/tog
To oUVOAO TWV CUVOEOEWYV OVOUATWY PE OVTOTNTEC
TTOU JTTOPOUV VA XpNnaoiyoTtroinBouv atro 1o utr/ua,
OAAG OEV dDNUIOUPYOUVTAI UE TNV EI0000 OE AUTO.

KaBoAiko lNMepifaAlov Avagopag (KIA) evog utr/Tog
To oUVOAO TWV CUVOECEWY OVOUATWY PJE OVTOTNTEC
TTOU ONUIOUPYOUVTAI JE TNV Evapcn TOU main Kai ival
dlaBeaipyec oTo uTr/pa. Eival yépog tou Mn-Trl1A.

NMpokaBopiouévo MepiBaAAlov Avagopacg (MMA)
To oUVOAO TWV TTPOKABOPICUEVWY OUVOECEWY ATTO TN
['T1 1TOU €ival dlaBEaIPeC o€ OAO TO TTPOYPAUA.
[1.x. MAXINT, read, write, ...



" A
AANAeC 'EVvvolEC
OpatotnTa (visibility)
Mia ouvdeon ovouaToC €ival opaTr), av €ival JEPOC TOU
[TA TOU ekTEAOUMEVOU UTT/TOC.

Auvapiki EyBEAeIa (dynamic scope)
MIOC ouvOEDONC, €ival TO THAUO EKTEAEONC TOU
TTPOYPAMMATOC KATA TO OTTOIO N OUVOECN UTTAPXEI WG
uEpoc katrolou A, AnAadr), atroTeAgiTal aTro TO
OUVOAO TWV EVEPYOTTOINCEWY UTT/TwWV OTA OTTOIA €ival
opaTN N ouvOEon.

Ref-Op: id <Ref-Op>MNA ___., <data object>n <um/ya>



"
Kavoveg EuBEAsiag og Block-Structured

Mpoypaupara (1)

B O1dnAwoelc otnv apxn Tou block opiouv 10 TI1A ToUu block.
KaBe avagopa oe ovoua pyéoa oto block (ekT16¢ atrod 10
eowWTEPIKA block), Bewpeital avagpopd aTtnv TOTTIKA dAAWON TOU
OVOMOTOC (aVv UTTAPXEI).

B Avyivetal ava@opa o€ ovoua oTo block kai dev UTTAPXE!
TOTTIKI) ONAwaon (dnAadn n ouvdeon dev gival yEpog Tou TI1A),
TOTE N ONAwoN avalnTeiTal OTO APECWC TTIO EEWTEPIKO block
(dnAadn oto Mn-TI1A) k.0.K. €wc 10 KIA. Av dev BpeDei eKei,
ecetaletan 1o MNA. Av dev BpeBei kal ekei: ERROR.

B Av éva block mrepiAaufaver dAAo block, kaBe dnAwaon oTo
eowTEPIKO block (kKal Ta ECWTEPIKA AUTOU), €ival EVTEAWCG
KQUMMEVN aT1TO TO £CWTEPIKO block kal dev utTopei va
TTpooTTeAaCOEi atTd auTO.



"
Kavoveg EuBEAsiag og Block-Structured

Mpoypauuara (2)

B Avéva block €xel 6vopa (otn C PTtTOopEi KAl va gnVv £XEl), TO
ovoua auTo ival uEpog Tou TIA Tou block oTo oTTOIO
TEPINQUBAvETAL.

[1.x. av 01O Main evog TTpoypapuarog Pascal repihappaveral o opiouog:
procedure P (A: real);

TOTE TO Ovopa P eival yépog Tou TTA Tou main, evw 10 A gival JEPOC TOU
TMA TOU P.

B Av 10 block emoTpépel Tiun (dnAadn cival function, 6xi1 void),
UE TNV Evapen eKTEAEONC Tou block, dnuioupyeEital Kair ToTTIKA
ueraBAnTh ye 1o Ovoud Tou (dnAadn, uépocg Tou TIA Tou block).



"

MNapadeiyua

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.

NA Tng SUB2:
TMA: C, D
Mn-TMA: A, SUB2, B, SUBL1
KIMA: B, SUB1

NA Tng SUB1.:
TMA: A, D, SUB2
Mn-TIA kai KMNA: B, C, SUBL1

NMNA Tou MAIN:
TIMA: A, B, C, SUB1




"
KaBopioudg TnG euPEAEIOG HETABANTWY K.Ql.
m FORTRAN: Global Variables pe xpnnon COMMON.

m PL/1: Aev atraitei pnteEC ONAWOEIC OAWV TWV
UETABANTWY. AV uia yeTaBANTr Ogv £xel ONAWOEI,
Oewpeital OTI £XEI TIC 1010TNTEC TNG dlAdIKACIag oTnNV
OTTOIa XPNOIUOTTOIEITAl.

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

m Pascal: Ta begin-end xpnoigoTtroiouvTtal yovo yia
TNV 0PI10BETNON OUVOETWY EVTOAWY. ANAWOCEIC Kal
epBEAEIa povo oTa: Main, Procedures, Functions.

m C, C++: Anhwoeic Kal euBeAela yeoa oe { }.




"
OcTika EpBEAEIOG pE XxpRyon blocks

m EvOBappuveTal n ONAwWoN METARBANTWY «KOVTA» OTO
TMAMA TTPOYPAMMATOC OTTOU Ba XpnaoluoTtroinBouv
(tTomikoTnTa — locality).

m A\Oyw TOTTIKOTNTAC, TO A.2. Ba KAvel AlyoTepa Ref-
Ops kai page faults.

m AlcukoAuvel Tn xpnon BiIBAIOONKwYv, ue ouvOEaNn TOUC
o€ eCWTEPIKO block, woTe va unv ouyxeovTai 1a
ovOUATa METABANTWYV K.A.TT.

m EvBappuveral n modular Kataokeun Tou
TTPOYPANUATOC, OTOIXEIO ATTAPAITATO YIA ATTOOOTIKO
updating.



EUpeon Twv OnAwocewyv ovopatwy (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 TUTTWVETA,




"
EUpeon Twv ONAWCEWYV OVOUATWYV (2)

m 2TaTIKOG Kavovag EpBEAelIag (static scoping rule)

[la k&Be pyetaBAnT Tou Mn-Totrikou [A, wdaxvel 0TO AUECWC
Mo £CWTEPIKO block oTO KEINEVO TOU TTPOYPAHMHMATOG. AV
Oev Bpebei ekei, Paxvel OTO ANECWCS TTIO ECWTEPIKO block

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

m Auvapikog Kavovag EppéAsiag (dynamic scoping)
[la KGBe peTaBANTA Tou Mn-ToTrikou [MA, yaxvel otn
dladikaaoia i block TrTou KdAeoe TNV TpEXOUTa. Av dev
Bpebei ekei, wayvel otn diadikaoia 3 block TTou KGAeoe auTnv
K.0.K. AnAadn, ecetalovtal o1 diadikaaoiec Kal Ta blocks pe Tnv
avTiOETN O€IPA ATTO TN O€IPA KAONG TOUC.

LISP, APL, ...



EUpeon Twv ONAwWoewyv 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'rnpa’. AtravTnon: o
R: Ortav ekteAeital n R, 2KE: x = 1 (a1ré main, x=0)
’ TTOI0 X TUTTWVETAI; AKE: x = 4.0 (a6 Q, x=3.0)

end:




"
EUpeon Twv OnAwWoewv ovouaTwy (4)

[MAgovekTAMATA TOU ZTOTIKOU Kavova EuREAsiag

m O EAcyyoc Tummwyv Acdouévwy (type checking) Twv
OVOMATWY OVTOTATWY E£VOC TTPOYPAUUATOC €ival ONUAVTIKOC
oTOV £AeyX0 0pBATNTAC.

m Me 21ariko Kavova EpBEAEIac, o EAeyX0C auTOg YivETal KATA
N Metagppaon (Static Type Checking):

Av uttdpxel ouvdeon TG ovroTnTag e TA
|0160TNTEC TNC OVTOTNTAGC
2uuBarétnTa TA

m [lio EvavayvwoTa Npoypdupara.

m [lio ypryopa Kkai 1o aciotmmoTta lNpoypdaupara



"
Xpovog Asopeguong Mviaung (1)
AUo Apxég yia History Sensitivity:
1. AilatApnon (retention)

H ouvdeon PIAG TOTTIKAG METABANTAG ME TN MVAMN,
dnMIoUpYEITalI ME TNV KANON TOU UTI/TOG, KAl JETA TNV €000
a1rd aUuTO, dIaTnEEITal JEXPI va EavakAnBei To uTtr/ua.
(COBOL, pepikec FORTRAN)

2. Ailaypaen (deletion)

H ouvdeon TOTTIKAG METABANTAG ME TN MVAMN, ONMIOUpYEiTal
LUE TNV KANON TOU UTI/TOG, KAl JMETA TNV £€000 ATTO AUTO,
kataoTpepeTal (default otn C, Pascal, Ada, LISP, ...)

MepikéC YAwooeg (T1.X. C, katrole¢ Pascal, ALGOL,
PL/1) emTpETTOUV KAl TA OUO.



"
Xpovog Asopguong Mviung (2)

m ALGOL 60: Tutrog petapAntwv OWN — retained

m FORTRAN (até | wg kai 1V), 6Aec o1 yetapAnTtég static —
retained.
m PL/1: O mrpoypapuatioTAS KaBopilel Tov TPOTTO OEOMEUONC
UVAMNG ME 1010TNTEC TNG METABANTAG:
STATIC — retained.
AUTOMATIC — deleted.
CONTROLLED — Agopeveral pvaun Me evioAr) ALLOCATE kai
arrodeopuevetal ye evioAl FREE (yia pointers).
m Pascal: Yrapxouv UAOTTOINCEIC OTIC OTTOIEC JTTOPOUV VA
opIioToUV peTaBAnTEC static — retained. (default: deleted)

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



"
Evepyotroinon Ytmromrpoypaupartog (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];
end,



Evapyonollnon YITOTTPOYPAMMOATOG (2)

Ta aToixeia Tou Xpeialovral yia TNV EvepyoTroinan Tou utr/To¢ FN

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

KATA TNV EKTEAEON): et 20
VAR M: array [1..MAX] of real;
N:integer;
begin
1. AmoOnkeuaon Twv TTapaueTpwy X, Y o
2.  AmoBnkeuon Tou atroteAéopatog FN, TUTTOU real e
3. AToBnAKeuon TwV TOTTIKWV PETABANTWY M, N
4. AmoBnikeuon Twv otaBepwyv 20, 2, 5

5. ATmoOnkeuon Tou eKTEAECIUOU KWOIKA TNG FN
H pvAun TNG evepyoTToinOoNnNG UTTOPEI va XWPIOTEI 0€ 2 THAMATA:

A. ‘Eva 2ranko Tunua — TMHMA KQAIKA — 1Tou trepIAauBavel Ta
4, 5. KaBe evepyotroinon XpNOIUOTIOIE TO idI0 avTiypago.

B. 'Eva Auvauiko Tunua — ACTIVATION RECORD (AR) —vyia 1, 2,
3, Kal AAAa (TTpocwpivh) uvAun, return points, cuvOEOoEIC K.A.).
1010 dopn o€ KABE evepyoTToinon, aAAG dIAPOPETIKO aVTiypaPpo,
o€ OIQPOPETIKEC BETEIC UVAUNG, ME AAAEC TIHEC.



Evepyotroinon YtmromrpoypaupaTog (3)

TMHMA KQAIKA

NMpoAoyog

TTOPAUETPWYV)

(dnuioupyia AR, peTapopa

(EVTOAEQ)

ExteAéoipog Kwdikag

EtriAoyog

(atrodéopueucn)

20

2

5

FN

ACTIVATION RECORD

Return Point
(Base Address)




" JJ
EvepyoTtroinon Ymrompoypdauuarog (4)

Activation Record - AR

m To péyeBog kal n doun Tou KaBopilovtal KATA TN
UETAPPOAON.

m O yeTa@paocTAC Kal To run-time 1TepPIBAAAOV, UTTOPOUV VA
KaBopioouv To pEYeEBOC Kal TN B€on KABE AVTIKEIMEVOU
(dnAadr Tnv TTPOCRaocn o€ auTod), YUE XpNon Tou:

Base Address + Offset

m Acgv xpeialetal va atroBnkevovtal Ta OVOUATA TWV
QVTIKEIMEVWV.

m Qi retained petaBANTEC YTTOPOUV VA TTAIPVOUV PVAUN ATTO
10 Tunua Kwaika.

m Qi deleted petaBAnTEC TTaipVvOUV pvApn atrd 1o Activation
Record.



YAotroinon Mnxaviopou Asopeguong (1)

Program main;
var X, y: integer;

procedure P;
var X: boolean;

procedure R; To Mapdadeypa 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 ekteAeital n R, 2KE: x = 1 (a1ré main, x=0)
’ TTOI0 X TUTTWVETAI; AKE: x = 4.0 (a6 Q, x=3.0)

end:




"

CEP

Current
Environment
Pointer

KevtpiKn run-time stack

VO O X

AR Tou MAIN

AR TOU P

AR TOU Q

AR TOU R



" A
YAotroinon Mnxaviopou Aé¢opeguong (2)

m KdBe AR dnuIoupyeEiTal JE TNV Evapcn EKTEAEONG TOU
UTTOTTPOYPANMATOG, Kal d1aypPA@ETAl UE TN ANCN TNG
EKTEAEONC TOU.

m [1a TNV eUpeon Twv ONAWOCEWYV TWV PETABANTWY TTOU
XPNOIUOTIOIEI TO TPEXOV UTI/HQ, YiveTal EAeyXOC TTpwTa 0TO AR
mTou O¢cixvel o CEP (Current Environment Pointer).

B 27N ouvexela, avadntouvTal ol ONAWOEIC OTa «ATTO TTAvW» AR.
AUTO, OpWwG, uAoTrolei To Auvapiko Kavova EppEAciac.

m [1a TNV uAoTroinon Tou 2TaTikoUu Kavova EuEAciag, atraiTeital
n xpnon €1dIkwy deIkTwy, Twv Static Chain Pointers (A€iKTeC
2.1aTIkNG AAuaidag) TTou dEiXvVouv OTNnV 1TI0 TTPOCPATNH
EVEPYOTTOINON TOU ECWTEPIKOU PTTAOK UE BAON TO KEIUEVO TOU
TTPOYPAUMATOC.



"

SCP

Static
Chain
Pointers

CEP

KevtpiKn run-time stack

Current
Environment
Pointer

>
X
y
R AR tou MAIN
P
<7
X AR TOoU P
<7
X AR Tou Q
I
<7
—y AR TOU R




"
AZKHZH 1: Avagépete 10 Trepiexopevo Twyv MA (TMA, Mn-TMNA ka1 KIA)
TOU TTpoypaupaTos MAIN Kal TWV UTTOTTPOYPOAMMATWY TTOU KOAEI.

Program MAIN;

var X, Y, Z: int;
procedure PROC1(X: int);
var W: int;
procedure PROC2(Z: int);
var W: int
begin — MNA Tng PROC2:
7:=7N\Y" | TRNA:Z W
d: ’ Mn-TTA: X, PROC2, Y, PROC1
end, ) |KMOA:Y, PROC1
begin —
PROC2(Y); - NMA tng PROC1.:
d: TMNA: X, W, PROC?2
end, | Mn-TRA ka1 KMA: Y, Z, PROC1
begin —
PROC1(X); - MA Tou MAIN:
end. TMA: X, Y, Z, PROC1




"
A2KH2H 2: AiveTal TO TTOPOAKATW
UTTOTTPOYPO MO — OUVAPTNON.

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

X: integer;
begin
X:= MAX;
A:= 10*C[20];

end:

[Mola gival Ta TTEPIEXOUEVA TOU OTATIKOU KAl QUVAUIKOU THAMATOG TNG MVAMNG
KAt TNV eKTEAEON TNG FX?



"
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)
TrapapaT’pwv) : FX
EkTeAEoInOG KwOIKOG
(EVTOAEQ) A
EtriAoyog

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

DELETED METABAHTEZ




AZKHZH 2 (ZYN.)

Activation Record - AR

m To péyeBog kal n doun Tou KaBopilovtal KATA TN
UETAPPOAON.

m O yeTa@paocTAC Kal To run-time 1TepPIBAAAOV, UTTOPOUV VA
KaBopioouv To pEYeEBOC Kal TN B€on KABE AVTIKEIMEVOU
(dnAadr Tnv TTPOCRaocn o€ auTod), YUE XpNon Tou:

Base Address + Offset

m Acgv xpeialetal va atroBnkevovtal Ta OVOUATA TWV
QVTIKEIMEVWV.

m Qi retained petaBANTEC YTTOPOUV VA TTAIPVOUV PVAUN ATTO
10 Tunua Kwaika.

m Qi deleted petaBAnTEC TTaipVvOUV pvApn atrd 1o Activation
Record.



AZKHZH 3: Ti 0a TuTTWOEI N main pouTiva, av eapuOcoUlE OTATIKO Kavova
EMBEAEIOG KAI TI AV EQAPMOOCOUNE BUVANIKO Kavova eUBEAEIOG? ZXEDIAOTE TO
TTEPIEXOHEVO TNG run-time stack kai Tou deiktn CEP o0& KABe TrepiTrTWLOON.

Program main;
var x,y,z. integer;
procedure PR1,;

procedure PR3;
var X: boolean;

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 Epwrtnua: Atravtnon:

Ortav ekteAeital n PRI,
PR1; TTOI0 X TUTTWVETAL

2KE: x = 101 (a1mé main, x=100)
AKE: x = 1.0 (a6 PR2, x=0.0)

end:




"

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

Current
Environment
Pointer



I
ASK3 (ZYN...)

m KdBe AR dnuIoupyeEiTal PJE TNV Evapcn EKTEAEONC TOU
UTTOTTPOYPAUMATOG, Kal S1aypa@ETal UE TN ANCN TNG
EKTEAEONC TOU.

m [1a TNV eUpeon Twv ONAWOCEWYV TWV PETABANTWYV TTOU
XPNOIMOTIOIEI TO TPEXOV UTI/UA, YiveTal EAEYXOC TTPWTA 0TO AR
mTou O¢cixvel o CEP (Current Environment Pointer).

B 27N ouvexela, avadnTouvTal ol ONAWOEIC OTA «ATTO TTAVW» AR.
AUTO, OPWG, uAoTTolei To Auvapiko Kavova EppEAciac.

m [1a TNV uAoTroinon Tou 2TaTikoU Kavova EuBEAciag, atraiteital
N xpnon €idIkwyv deIKTWYV, Twv Static Chain Pointers (AgikTeg
2.TaTIKNG AAuaidag) TTou dEiXVouv OTNV TTI0 TTPOCPATH
EVEPYOTTOINGN TOU ECWTEPIKOU PTTAOK UE BAON TO KEIUMEVO TOU
TTPOYPAUMATOC.
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ASK3 (ZYN.) KevTpikni run-time stack
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