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AocoAnyla-oplopoc

Eivat ?\oyu(n uova6a snsEspyactag ™G Bdong dedopueEvwy Tov
TEPLAAUPBAVEL HLAL T) TIEPLOCOTEPES TIPASELS TTpOCTIEANOTG 0T Bdon
OEOOUEVWV. AUTEG unopa va ‘nspt?\auﬁa\)ouv TPAEELS ELOAYWYNG,
SLaypang, TPOTOTOMOoNG 1) AVAKTNOTG.

To MPOBANUA TG ATIWAELAC TWV EVI|LEPWDCTEWV
e gu@aviletal OTav oL TPALELS S0 SocOANYP LWV, TTOV TTPOCTEAXVVOLV TA (SLo

OTOLXELWOTN Sedouéva, SLATAEKOVTAL KATA TPOTIO IOV KAOLOTA TNV TIUN
KATIOLOV OTOLXELWOOUG SESOUEVOL AavOACUEVT.

To TPpOBANUA TG TIPOCWPLVNG EVIULEPWOTC

. su(paw{srou OTaVv Pl 80007\m|ua eV uspoovz-:L svoc OTOLXELO TNG Baong
SESOUEVWV KAL 0T CUVEXELX omoruyxocva yl Kamolo A0yo. Mix ocM\n
SocoAnyia TPOoTEAQUVEL TO OTOLXELD TIOV EXEL EVIUEPWBEL TIPLY AUTO
emtavEADeL oTnV apyikr) Tov Tiun).(dirty data)

To mpoBAnua T AavOacpevnc cuvadpoiong

°* Vv HlX 60007\m|1w( VTIOAOYI(EL Pl GUVO(GpOLGTLKn Guvaprncm o’ Eva n)m@og
syypa(poov EVOOW GAAEG 60607\m|u£g EVN uspoovouv KATIOLEG omo owrsg TIG
syypa(peg, M GuvaGpowrum oLVAPTNON u'nopswoc Xpnmuonomca KATIOLEG
TLUEG TIPLV EVIIUEPWOOVV KAl AAAEG POV EVIUEPWOOVV.




Xpovorpoypopupo(n xpoviko)

S twv n docoAnPwv T1, T2,..., Tn elvat pla Statadn twv mpagewv

TwV 6060ANYP LWV 1) OTIOL0t UTTOKELTOL OTOV TIEPLOPLOUO OTL, VI KABE
docoAnyia T, Tov cvppeteEXeL 0To S, oL ipagels NG T. oto S pEmel
VO ELPAVIOTOVV e TNV iSla oepa tov ep@avidovtatotnv T.

* YEIPLAKO XPOVOTIPOYPOLUQ

* yiax k&Be SocoAnPia T TOU CUUUETEXEL OTO XPOVOTIPOYPOLUA,
OAeg oL TpdEels ™G T va exteAovvtal SLadoy KA 0To

XPOVOTIPOYpAUHQ
o YELPLOTIOLI|OLIO XPOVOTIPOYPA UK
* av elval LooSVVAO LE KATIOLO CGELPLAKO




looduvapuia XpovompoypapuoTtwy

* Baomn amoTEAEONUATOC
e [Mapdyovv v (Sl TeAikn kKatdotaom ™S Bdong Sedopevwy

* Baomn AvtifO<oewv
Av 1 Siatagn kdBe (evyous avtipeTabepevwv mpagewy eivaln idix kat ota §00
XPOVOTIPOYPAUUOTOL.
e Avo mpaeig 6’ va xpovoTipoypaupa gival o avtifeon av
QVIIKOUV € SLAPOPETIKEG SOoOANiEG
TPOCTEAAVVOLV TO (610 oTOLXElO X
TOVAQYLOTOV Pl ATIO TIG 2 ElvaL 1 EYypa@n

e Baomn oPewv

e AVo0 xpovompoypdupata kadovvtal LleodVvapa OPewv av LoxVouv ot £€)¢ CUVOTKEG :
To {810 6VV0A0 §0COANYLWV CUUPETEXEL KAL GTO XPOVOTIPOYPOHILA S KAL OTO S” KOL TaL S Ko S’
TEPLAAUPBAVOUV TIG (SLEC TIPAEELS TWV CUYKEKPLUEVWV S0G0ANYLWV
la k&Be pdn r(X) ™G T, oo S, av 1 tiun 6 X mov Stafadetal amo Ty Tpagn ExeL ypa@Tel
ato o TpdEn w.(X) e T, (1 av etvarn apxun T Tov X mpv Vv Evapén Tov
XPOVOTIpOYpappdtos), N (8l cuvBikn TpémeL va loxVeL yia v Tiun Tou X Trov StaBdletat armd
™V mpddn r(X) g T, 010 S’.
Av n TIpdEn wi(Y) TG T, eivain teAgutaia TTPdEn oL TPOTIOTIOLEL TO 0TOLXEIO Y 0TO S, TOTE ™
wi(Y) TG T, TpémeL va elval 1) Tedevtala mpagn Tov TPOTOTOLEl TO Y 0TO S.




[padOC MPOTEPALOTNTOLC

e KatevBuvopevog ypa@os G=(N,E)
e Yvvoro kouBwv N={T,,T,,...,T }
e YUvoro akpwv E={a,,a,,...a0_}
 KaBe axurn o, otov ypago ExeL v popen (T,2T))

e Muia TETOLO AKUT) STULOVPYELTUL OTOV YPAPO, AV Ui Ao TIG
TPAEELG 0TO T. EUPAVIETUL OTO XPOVOTPOYPAUUX TIPLV OTTO pior
pagn o€ avtiBeon oto T,.

 Eav 0 Ypa@oc 8&v TEPLEXEL KUKAO TO
XPOVOTIPOYPUULX ELVOL GELPLOTION|GLLLO.




e

AAyopLOpuoc eAeyyou
OElplOTIOLNOLUOTNTOC AVTIOEoEWV

['a kadBe SocoAnPiia T, TTOL CUUUETEXEL OTO XPOVOTIPOYPAUUA S,
Snuovpynoe evav Koo T, 0To YpApo TTPonynong

['a k&Be epimtwon oto S 0mov 1 Tj ekteAel pia padn
AVAYV®WOTG_OTOLXELOV(X) HETA aTO pic EVTOAT]
gyypa@1_otoryetov(X) mov ektedeitatl amd v T, Snuiovpynoe pia
akun (T, T;) 6TovV Ypapo Tporynong.

['a kaBe mepimtwon oto S omov N Tj ekteel pia padn
gyypa@i_otowyetov(X) petd amd pia evtoAn
AVAYVWONG_6TOLELOV(X) Tov ekTeAeitat amd Tnv T, Snuovpynoe
pia axpn (T,2T,) 0TOV YpAPO TPONyNong.

['a kaBe mepimtwon oto S omov N Tj exterel pia padn
EYYPaPN_oToLKELoV(X) agpov 1) T, ekteAéoet pia VvTOAN
gyypa@n_otoyeiov(X), Snuovpynoe pia axur (T,>T) otov ypdpo
mponynong.

To xpovompdypapua S elval GELPLOTIONOLUO 0tV KoL LOVOV OV O
YPA&@OG TIponynong Sev £xel KUKAWUATA




AOKNOELC




AGKr]or] 1

YnoBeote T
xpovoTtipoypdappata T1 kot T2

. Ynoescrs oTLN GUVOnKn
OUVETELXG TNG Bdong
dedopEvwv ELVO(l (A=0 or B=0)
Kat (B) ol apylkeG TIHEG TwV A
kal B eival 0 (A=B=0).

ZnToUlEVQ:

AcigTe OTI KABE OEIPIOKN EKTEAECN TWV OUO XPOVOTTPOYPAUMATWY

T1

Read(A)
Read(B)
If A= 0 then B:=B+1;
Write(B)

T2

Read(A)
Read(B)
if B =0 then A:=A+1;
Write(A)

dlaTnpPEi TNV CUVETTEIA TNG BACNS OEDOPEVWV

Ava@épete dia un ociplakni (ouvopouIKn) ekTEAeon Twv T1 kal T2 n

OTTOIx TTAPAYEI EVA N OEIPIOTTOINCIUO XPOVOTTPOYPOAUMA.

Y1apxel ouvOpoMIKN ekTEAeoN Twv T1 kal T2 atrd TNV oTToia va

TTAPAYETAI £vA OEIPIOTTIOINCIMO XPOVOTTPOYPAUUQ;




1.

Aoknon 1 — Avon — epwtnua 1

AelEte OTLKADE OELPLOKT] EKTEAEOT
TwV SVO XPOVOTIPOYPAUUATWV
dtatnpel TNV cvvETeLla TS fAomG
dedouEvwv

T1->T2
. ExteAeitaun T1:A=0, B=1
. ExteAeitoaun T2 :A=0, B=1
. H Bdon o€ cuvemn katdotaon ylati
A=0
T2->T1
o ExteAeitaun T2 :A=1, B=0
. ExteAeitaun T1:A=1, B=0

. H Bdon o€ ocuvemn katdotaomn ylati
B=0

T1

Read(A)
Read(B)
if A= 0 then B:=B+1;
Write(B)

T2

Read(A)
Read(B)
If B =0 then A:=A+1;
Write(A)




Aoknon 1 — Avon — epwtnua 2

Avagépete plo pun oelplok
(ocuvSpouikn) exktedeon twv T1 kot
T2 n omola TapayeL Eva un
OELPLOTIOU)OLLLO XPOVOTIPOY PO LLLOL.

AvVon:

Read;(A) «—
Read,(B)

Read,(A)

Read,(B) «—

if, A= 0 then B:=B+1,
Write,(B) «—

if, B = 0 then A:=A+1;
Write,(A) «—

T1

Read(A)
Read(B)
if A= 0 then B:=B+1;
Write(B)

T2

Read(A)
Read(B)
If B =0 then A:=A+1;
Write(A)

TTAPXEI KUKAOG—> To
TTPOYPAMMA Eival un

nmplm'rmr']m;m




3.

Aoknon 1 —Avon — epwtnua 3

Ymapyel cuvOPOULKY) EKTEAECT TWV
T1 kat T2 n omola va Tapayel Eva

OELPLOTIONGLLO XPOVOTIPOYPUUUQ;
Avon:

Read;(A) «—
Read,(B)

Read,(A)

if, A= 0 then B:=B+1,
Write,(B) «—
Read,(B) «—

if, B = 0 then A:=A+1;
Write,(A) <+——

T1

Read(A)
Read(B)
if A= 0 then B:=B+1;
Write(B)

T2

Read(A)
Read(B)
If B =0 then A:=A+1;
Write(A)

To TTpdypaupa cival
GE1PI0TTOINCIO

Agev UTTAPXEI KUKAOG—>

/




Ao

Knon 2

'Eotw ol ak6AovBeg 2

S0coANYPLES

1.

[IpocOéote evtoAég
KAELS WUATOG KAl
EEKAEISWUATOC WOTE Ol
V0 docoAnPieg va
aKoAovBovv 1o
TPWTOKOAAO KAEISWUATOG
SV0 PACEWV

2TIG 60007\m|u£g IOV
T[pOEKUL|JO(V aTTo TO
spwrn ua (1), UT[O(pXEL
mepimtwon adte€d6dov
(deadlock);

T1

Read(A)
Read(B)
if A= 0 then B:=B+1;
Write(B)

T2

Read(A)
Read(B)
if B =0 then A:=A+1;
Write(A)




Aoknon 2 — Avon — epwtnua 1

T Read(A)

1. [IpocBeote EVTOAEG KAEWOWUATOG Kotl Read(B)
EeKAELOWHATOGC WOoTE oL Vo SocoAnieg if A= 0 then B:=B+1;
va akoAovBoUV TO TPWTOKOAAO Write(B)
KAEWbwuatog 00 PAGEWV T2 Read(A)

J AVon: Read(B)

if B =0 then A:=A+1,
Write(A)
S_Lock,(A) Unlock1(B)
Read,(A) Unlock1(A)
S_Lock,(B) S_Lock,(B)
Read,(B) Read2(B)
S_Lock,(A) if B =0 then A:=A+1,;
Read,(A) X _Lock2(A)
if A= 0 then B:=B+1, Write2(A)
X_Lock,(B) Unlock2(A)
Writel(B) Unlock2(B)




Aoknon 2 — Avon — epwtnua 2

T Read(A)

2TI¢ SocoAnPieg oL TTpoEKLYPAV Read(B)

oo To epwTnua (1), vtapyet

if A= 0 then B:=B+1,;

, s Write(B)
TEPLTTWON AOLEE0O0V (deadlock);

, , , T2 Read(A)
Avon: Ilepinmtwon ov vrtapyet deadlock Read(B)

if B =0 then A:=A+1;

Write(A)
S_Lock,(A) Write,(B)
Read,(A) Read,(B)
S_Lock,(B) |if B =0 then A:=A+1,
Read,(B) L X_Lock,(A) X
S_Lock,(A) Write,(A)
Read,(A) Unlock,(A)
S_Locky(B Unlock, (B)
if A= 0 then

X_Lock,(B)




Aoknon 3

Zta mapakatw Ri(X) onuatvel 6tin docoAnyio i Stafdlel o
dedopevo X kat Wi(X) onuaivel 6tin docoAnPia i ypdpet to Sedopuévo
X.

[Na Koces Eva amo Ta napoucaroo mpoypaupata (schedules)
QTIOVTT)OTE TG napomaroo EPWT) OELG:

1. Eivaito npoypauua craplonomcnuo Av vay, dwoTe o)\(x Ta
LoOOVVAUA CELPLAOKK npoypauuara Av oxL, sEnyaors oLUVTOUX YLOTL.

2. Mmopei va TpokUYEL TO TTPOYPAUUA QUTO ATIO TTPWTOKOAAO
Guvrovumou E K}\SL&oua o€ 6vo (paoag (two-phase locking);
Tuvtopa e&nyelote yati vai 1) ylati oyt

o Ipéypauua 1 R1(X) R2(X) R3(Y) W2(X) W1(Z) W2(Y) R4(X) W2(Z)
o Mpéypauua 2 R1(X) R1(Z) W2(X) R3(Y) R2(Y) R3(X) W3(Z) W1(Y) R2(Z)
o Ipéypauua 3 W1(Z) R3(Y) R2(Z) W3(X) R3(Z) W4(X) W2(Y) R4(Y)




Avon Aoknonc 3 - Epwtnua 1

R1(X) R2(X) R3(Y) W2(X) W1(Z) W2(Y) R4(X) W2(2)

o Xyxedlalove TOV YPAPO CELPLOTIONGLUOTNTAG

N Xz _)\ Y /h\l
L/ O/ >/

]

O

e ZTOV MAPATIAV®W YPAPO SEV VTTAPXEL KAVEVAG KUKAOG CUVETIWG TO
QVTIOTOLYO TIPOYPAUUN ELVOL GELPLOTIOOLLLO.

e TaocoSVvapa celploaka TPOYPAUUATA EVAL TA:
1. T1->T3>T2->T4
2. T3—->T1->T2->TA4.




° U1 W N e

Avon Aoknonc 3 - Epwtnua 1

R1(X) R1(Z) W2(X) R3(Y) R2(Y) R3(X) W3(Z) W1(Y) R2(2)

['la To 8e0TEPO TTPOYPAUUNX O AVTIOTOLYOG YPAPOG CELPLOTIOOLUOTNTAS EVAL O

TUPAKATW:
O==C
i —— )

N
E@doov oxnuartilovto £ ) z

T1>T2>T3>T1, GD
Tl - T2,

Tl - T3,

T2 & T3 kat

T1>T3->T2->T1,

TO TIPOYpPaApU SEV EVAL CELPLOTIOMGLULO.




Avon Aoknonc 3 - Epwtnua 1

W1(Z) R3(Y) R2(Z) W3(X) R3(Z) W4(X) W2(Y) R4(Y)

TEAOG yLa TO TPITO TPOYPALUA O YPAPOG GELPLOTIOMOLUOTNTAG PAiVETAL

OTO EMOUEVO OYM L.
'd \1 z / :‘\
Y, U

_ g
zl/l’f

0 e ()
&) =@

ZTOV TOPATIAVW YPAPO SEV VTIAPXEL KAVEVUS KUKAOG GUVETIWG TO
avTioTOLYO TIPOYPAUUA E[VAL GELPLOTION)CLUO.

To LooSUvapo oelplakod mpoypapua eivatto T1 - T3 - T2 - T4.




Avon Aoknonc 3 - Epwtnua 2

R1(X) R2(X) R3(Y) W2(X) W1(Z) W2(Y) R4(X) W2(2)
R1(X) R1(Z) W2(X) R3(Y) R2(Y) R3(X) W3(Z) W1(Y) R2(2)
W1(Z) R3(Y) R2(Z) W3(X) R3(Z) W4(X) W2(Y) R4(Y)

e To npoypauua 2 Sev elvat Suvatov va TPOKVYPEL ATIO TO TPWTOKOAAO
Guvrokuov le kKAelbwua o€ 6vo (PAOCELS (two-phase locking) SLOTL oev elval
GSLplOT[OU]Glp.O AvtiBeTa TO TPWTO KAL TO TplTO Ttpoypocuua p.T[OpOUV va
T[pOKUl|JOUV aTo T0 TPWTOKOAAO GCUVTOVIOUOU UE KAEIOWUA 0E SVO PACELG UUE
TOV ak0Aov6Bo TpoTo:

o [lpwTto mpoypauua:
S1(X) R1(X) X1(Z) U1(X) X2(X) R2(X) S3(Y) R3(Y) U3(Y) C3 W2(X) W1(Z)
U1(Z) C1 X2(Y) W2(Y) X2(Z) U2(X) S4(X) R4(X) U4(X) C4 W2(Z) U2(Y,Z) C2

e Tpito mpdypauua:

X1(Z) W1(Z) U1(Z) €1 S3(Y) R3(Y) S2(Z) R2(Z) X3(X) W3(X) S3(Z) R3(Z)
U3(X,Y,Z) C3 X4(X) W4(X) X2(Y) W2(Y) U2(Y,Z) C2 S4(Y) R4(Y) U4(X,Y) C4

-




Aoknon 4

AgvmoBécovpe 0TL £yovue mEVTE SocoANYPleG IOV KAVOLUV Ta aKOAoLO:

Aocoinypia1 R1(Z) R1(X) W1(U)
AocoAnyPia 2 R2(X) W2(X)
Aocoinyia 3 R3(X)R3(Y) W3(Z)
Aocoinyia 4 R4(Z) R4(X) R4(Y)
AocoAnyia 5 W5(U) W5(Y) R5(Y)

KOL O€ (Lo EKTEAEOT TOUG TTapayeTal To [Ipoypappa 1 evw o€ pia aAAN to [lpdypappa 2.

R2(X) W5(U) R1(Z) W2(X) R1(X) W5(Y) R3(X) R4(Z) R3(Y) R4(X) R5(Y) W3(Z) R4(Y) W1(U)
R3(X) R1(Z) W5(U) R1(X) R4(Z) R2(X) R3(Y) W2(X) W5(Y) W1(U) R4(X) R5(Y) W3(Z) R4(Y)

[N kaBe eva amod To TAPATAV®W TIPOYPAUUATA

(a) amodeilte O0TL elvat 1) dev elval oelploTou|GLuo,
(B) o€ mepimTwon mov elval, SwWoTe OAX T LGOSVHVAUA CELPLAKA TIPOYPAUUATA, KAL

(y) o€ nspmrw(m oV oev swou dwoTe € eva Alyo a)\}\ayusvo TPOYPAUUX Tov Ba To EKQAVE
oelplomoiotuo. To veo mpdypappa Ba TpEmeL va elvat Eva EYKUpo XpOvoTIpOYpappa, To 0Toio va
TPOKVUTITEL ATO TIG SocoANPILES IOV SivovTal 6TV eK@wVNoT. AnAady), Sev UTOPEITE v TIPOCOECETE 1)
VA APALPECETE TIPALELS (EYYPAPNS, AVAYVWOTG) 1) VA AAAGEETE TN OELPA TWV TIPALEWV O€ KAOE
SdocoAnyia.




Avon Aoknonc 4

R2(X) W5(U) R1(Z) W2(X) R1(X) W5(Y) R3(X) R4(Z)
R3(Y) R4(X) R5(Y) W3(Z) R4(Y) W1(U)

* ['pApoG oELPLOTIOMCLUOTNTAG:

/‘ \. _ X /’ ‘\
T3 ‘
y"\_ j 7
_g"fr__h\ ll-j__,.-'-——\.
T5 | » [ T4
AN _/’ Y N

e Eqbooov o ypd@og dev £xel KUKAOUG, TO TIPWTO
TPOYPAUUN EVOL CELPLOTIOWOLULO.

-




Avon Aoknonc 4

e E@O00V 0 yp&Pog yla TO TPWTO
TPOYPUUUX SEV £XEL KUKAOUG, QUTO

L= @ N elval oelploTomaijio Kal Ta ,
N xS / l,GOSUVO(uO( GELPLAKA TIPOYPAUNL, ETOL
(1) \X OTIWG TIPOKVTITOVV OTTO TNV
LISZaniaN: bN TOTIOAOYLKN TAELVOUNOT TOV YPAQPOU
— (®) OELPLOTIONOLUOTNTAG, Elval TA:

1. T2-T5-T1-T4-T3
2. T2-T5-T4-T1-T3
3. T5-T2-T1-T4-T3
4, T5-T2-T4-T1-T3




Avon Aoknonc 4

o R3(X) R1(Z) W5(U) R1(X) R4(Z) R2(X) R3(Y) W2(X) W5(Y)
W1(U) R4(X) R5(Y) W3(Z) R4(Y)
e [pda@og oelplomonoludTNTAG:
= x _ I,f""‘\
N/ "\

ol

I3 |

f\/k/\

=’T4|
‘\/’ Y N/

* To 6evTepo TTPOYpApPA SEV EivaL CELPLOTIOUOLUO SLOTLO AVTIOTOLXOG
YPAPOG GELPLOTIOCLUOTITAG TIEPLEXEL TECOEPLG KUKAOUG:
1. TI>T3->T5->T1,
2. T3> T2->T4-> T3,
3. T3=>T5->T4->T3,
4, T12>T2->T4->T3->T5-> Tl




Avon Aoknonc 4

To xpovoTpoypapua Umopel va YIVEL GELPLOTIOWOLLLO
LE TIG TIAPOUKATW XAAAYEG:

o R3(X) R1(Z) W5(U) R1(X) R4(Z) R2(X) R3(Y) W2(X)
WS5(Y) W1(U) R4(X) R5(Y) W3(Z) R4(Y)

l

: R3(X) R1(Z) W5(U) R1(X) R4(Z) R2(X)

W5(Y) R3(Y) W1(U) R4(X) R5(Y) W3(Z) R4(Y) W2(X)




Avon Aoknonc 4

o R3(X) R1(Z) W5(U) R1(X) R4(Z) R2(X) W5(Y) R3(Y)
W1(U) R4(X) R5(Y) W3(Z) R4(Y) W2(X)

0 ™
Tl > I‘\;Hj
Pl
\,/
(oY S
Y \_/

e Taloodvaua celploakd TPOYPAUUATA ELVAL TA:
1. T5-T1-T4-T3 -T2 kal
2. T5-T4-T1-T3-T2.




