Enefepyacia AocoAnyiiv

AocoAnyisg

o H Tautéxpovn ekTéAEon TTpoypAPPATWY XPNOTWY gival
anapaitnTh yia Tnv KaAh amédoon evog TABA
o Eme1h o1 mpoomeAdoeic oTo dioko gival OUXVEC Kal
OXETIKA apyég, ival onpavTIkG va KpdTeiTal n cpu
amacyxoAnyévn pe ToAAd TpoypdppaTa xpnoTwy

= TToAuxpnoTikd ZABA

A A
B B
AiarAeypévo povréAo
TAUTOXPOVNG EKTEAEONG
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AogoAnyisc AogoAnyisc

AoocoAnyia (transaction)

EKTEAEON £VOC TPOYPAUNATOC TTOU TIPOOTIEAAUVEI
n TpoTmoTolEi TO TEPIEXOHEVO TnG  Pdong
dcdopévwy

10 WG PAETTer To ZABA ra mpoypdupara rwv
Xenotav
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AoocoAnyia (transaction)

‘BEva mpédypappa XpAOTN UTOpEi va eKTeAEi
ToAAEC AciToupyiec oTa dedopéva Tou avakTd
amd ™n BA, ald to ZABA evdiapépeTar pévo
via Ta dcdopéva mou drafdlovral/ypdpovrai
oth BA

*Avdyvwan(X) - R(X)
* Evypapi(X) - W(X)
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TuvdpopikoTnta oe TABA

« O1 xpnoTeg umoPpdAouv docoAnyieg Kal TIpémel va
pUmopoUv  va OcwpolUv OTI kKdAOt BdoooAnyia
ERTEAEITAI IOV THC.

o« H OUVOPOUIKOTNTA (concurrency)
emruyxdverar amd ro ZABA Tou diamAékel TIC
mpd€eic (avayvoeic/eyypagéc) Twy Sidgopwy
ouvaAAaywyv
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Avakapyn ané AmoTuxicg

= ‘OTtav pia SocoAnyia umropdAAeTtal oto ZABA 10 oloThua
mpémel va e§aopahioer 611 (a) eite 6Aeg o1 mpd€eig Thg Ba
ohokAnpwBoUv eite (P) kapia d Oa ekTeAeoTei - dnAadh d¢
Oa éxel kapia emidpacn oth BA -- aképa kai av ouppolv
amoTuxieg

= AUTH €ival fia ohdavTikA 1I310ThTa TToU TTPETEl va
e€aopahioer To ZABA - O xphotng Tipémel va UTtopei va
Ocwpei 6T1 6Ao To TiPdYpappa (Tpdeig) ekTeAolvTal o€ éva
Phua eiTe kapia mpd&n dev ekTeAeiTal (aTopikOTNTA TWV
doocoAnYIwY)
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Avakapyn ané AmoTuxicg

Eidn AmoTuxitv

Avo kathyopieg: kataoTpoph A X1 TNG
péviung amoBrkeuong (diokou)

Tlapadeiyuara amoTuxiwy ...
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TTio avaAuTikd ...

Bdoeig Aedopévwy Il 2003-2004

AocoAnyicsg
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TTpopAnpara Adyw Zuv3popikéTnTag

OcwpceioTe dUo ouvarhayég (Xacts):

T1: BEGIN R(X), X=X-N, W(X), R(Y), Y=Y+N, W(Y), END
T2  BEGIN R(X)X=X+M, W(X) END

< AiaiodnTikG, n T1 perapéper N kpatioeig Oéocwv and
wia ntAon (X) kai TiIg peTagépel oe pia aAAn (¥Y). H
T2 anMg kpatd M Béoeig oTnv mpwtn nTAon (Th X)

< Aev uTtdpxel Kapia eyyunon 6Ti h T1 Oa ekTeAeoTei TpIv
Tnv T2 n To avdmodo, av kai h 8Uo uoPAnBoLV
Tautéxpova. £20Td00, To OUVOAIKG amoTéAeouda TipéTel va
eival /0odUvago e TN pida A TNV dAAn TtepimTwon (dnAadh,
Je Kamola oeiprarri extéAcon Twy 300 d000ANYIWY)
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X = 100 kparhioeig

Y = 90 kpariiceig

Meragopa N = 30 kpariioewy
Néa kpatnon M = 5 Béoeig

TTpopAnpara Adyw Zuv3popikéTnTag

T1 perapéper N kpathoeig Oéocwv and Tnv wthon X otn Y.
T2 kpara M Béoeig otn X. Zwoté X = 75, ¥ = 120

T1 T2

BEGIN ociplakn
R(X) read 100 ekTéAEON
X=X-N X=70
W(X) writeX=70 | T1 - T2
R(Y) read 90
Y=Y+N'Y =120
W(Y) write Y =120
END
BEGIN
R(X) read 70
X=X+M X =75
W(X) write X =75
END
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T1 T2

BEGIN

R(X) read 100

X=X+M X =105

W(X) write 105

END oeIplaki
BEGIN ekTéAEON
R(X) read 105 T2 5> T1
X=X-NX=75
W(X) write X = 75
R(Y) read 90
Y=Y+NY =120
W(Y) write Y = 120
END
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X = 100 kpatfioeig
Y = 90 kparnoeig
Meragopa N = 30 kparficewy

TTpopAnpaTa Adyw ZuvdpopikéTnTag
Néa kpamon M = 5 Bégeic

T1 T2
BEGIN
R(X) read 100
X=X-NX=70
BEGIN H mipi Tou X
R(X) read 100 eivar AavBaopévn

X=X+M X =105

W(X) write X =70

R(Y)Y =90 AnwAeia
W(X) write X = 105 Evnuspwoswy
END

Y=Y+N Y =110

W(Y) write Y =110

END
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X = 100 kpatfioeig

Y = 90 kparioeig

Meragopa N = 30 kparficewy
Néa kpatnon M = 5 Béoeig

T1 T2
BEGIN
R(X) read 100
X=X-N X =70 Dirty Read

W(X) write X = 70

TTpopAnpara Adyw Zuv3popikéTnTag

TTpoowpivi
Evnuépwon

W(X) write X =75

END

Y=Y+N

Bdosig AsSopévwy Il 2003-2004

Ti 6a ouppei av n T1
anoTUxXel - h T2 Ba
éxel diapaoel
«avimapKTn TIPR»>
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X = 100 Kparioeic

Y = 90 kparnoeig

Meragopd N = 30 rparfioswy TTpopAipara Adyw ZuvdpopikéTnTag

Néa kpatnon M = 5 Béoeic
T1

T2
BEGIN
R(X) read 100
Mn EmavaAiyiun
BEGIN Avayvwon
R(X) read 100
X=X+M X =105
W(X) write X =105
END
R(X .
X H TipR Tou X mou
Siapaler n T givar
SiagopeTikAll
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Tpa€eic mag AocoAnyiag

Ac¢ mpoomaBnoouye va opicoude To mpoPAnua otn
YEVIKA TOU pop@h
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Tpageig mag AocoAnyiag

TTpd€eic AocoAnyiwyv

- BEGIN
- R(X)

- W(X)
- END

+ COMMIT (emkUpwon) - emiTuxia - OAeg ol
TPOTMOTOINOEIC EMIKUPWVOVTAI Kal eV pmopolv va
avaipeBolv

+ ABORT (akUpwon K avakAnon) - amotuxia - OAeg
ol TPOTOMOIROEIC Tpémel va avaipeBolv
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Tpageic piac AocoAnyiag

o Mia docoAnyia pmopei va va emikupwBei (commit)

apoU oAoKANpWaEl dAs¢ TIC TTPAEEIC TG EVW pTTOPE
va akupwOei (abort) agol ekTeAéoel kdmors¢ amod TIg
mpdgeIg T

e To ZABA /ogs 6Aeg Tig mpageig £Tao1 WoTe va
umopei va avaipéoei (undo) Ti¢ Tpd€eig piag
akupwpévng (aborted) SocoAnyiag.
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Karaordoeig pag AoooAnyiag

R/W
'4 COMI\W
\ ABORT ABORT\A
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ZuvdpopikdTnTa o ZABA

YTTOOEZEIX
KdBe dogoAnyia mpémel va aghvel Tn BA og wa ouvenh kardoTaon av
n BA Atav o€ ouvemh katdoTaoh 6Tav dpxioe h SocoAnyia
(ouvémeia)

e To ZXABA cempdAer kamoloug TTA  (TTepiopiopoUc
AKepaldThTAC) Ez Ddcré Toug TTA Tou éxouv dnAwBei oTIC
evioAég CREATE TABLI

o TTépa amé autd, To ZABA dev kataAapdivel Th ohuacioAoyia
Twy dedopévwy (T.X., dev kataAaPaivel TG va utoAoyioel To
ETITOKIO)

AmoTeAéguara TN d1amAsyuEvng EKTEAEONS dodoAnyiuiv
(éAeyxo¢ oUVOPOLIKGTNTAS) Kal TWV amoTuxIwy (avdkauyn)
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EmBupntéc ISidTnTeg piag AocoAnyiag

Id16TnTeg AocoAnyiwv

- Atomicity (aropikéTnra) - eite 6Aeg o1 mpdageig eite
Kapia

- Consistency (ouvémeia) - 8iathpnon cuvémeiag Tng BA

- Isolation (amopévwon) - dev amokaAUTTel evdidueoa
amoTeAéopara

- Durability (povipéTnTa f didpKeia) - HETA Thv ETIKUpWON
Hiag doocoAnyiac o1 aAAayég dev eival duvartov va xabolv
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EmiBupntéc ISidTnTeg piag AocoAnyiag

+ Atomicity (atopikéTnTa) —. TEXNIKEZ

ANAKAMYEIZ

+ Consistency (ouvémeia) _ | YTIEYOYNOTHTA TOY
TIPOTPAMMATIZTH

« Isolation (amopévwon) . EAETXOXZ
TYNAPOMIKOTHTAZ

+ Durability (HovipéTnTa K Sidpkeia) _ TEXNIKEZ

ANAKAMYEIZ
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EmBupntéc ISidTnTeg piag AocoAnyiag

Isolation (amopévwon) —. EAEFXOZX
SYNAPOMIKOTHTAZ

BaBuéc amopovwone O :: Jev emikaAUnTel aoTabei¢ avayvwoeig
(dirty reads) SocoAnyitv pe peyaAutepo Paduéd

BaBuoc amopévwong 1 :: 3ev mapouaidlel anwAeieg evnpépwong

BaBuéc amopdvwone 2 :i oUTe anAeleg evnpépwong, oUuTe
aoTabei¢ avayvwoeig

BaBuéc amopdvwong 3 i eminedo 2 + emavaAiyiyeg avayvwoeig
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Enegepyaoia AocoAnyiiv

TWwpa mou kataAdpape To TpoPAnua::

HTopoUpe va Ppolpe éva BewpnTiKO HOVTEAO
TTOU va To eKPpAlel;
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Enegepyaoia AocoAnyiiv

Opiopoi
1. dogoAnyia
2. diamemAeypévn ekTéAeon SogoAnyiwy (xpovoTipéypauua)

3. owaTo -- ATMOdEKTO XPOVOTIPOYPAKKA
21n ouvéxeld ... (oTo emdpevo pddnua)

TexVIKEG via va TETUXOUHE OWOTA XpovoTipoypdupara
(éAeyxog ouvdpopikdTNTAG)
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Opiopéc AocoAnyiag

Mia docoAnyia eivar pia akohouBia améd
TPdeic  eyypdpAC Kai avdyvwong Tou
TeAcivel pe  pia  TPdAEn  emikUpwong
(commit) A pe wia Tpagn akupwong (abort)

Bdosig AsSopévwy Il 2003-2004 EvayygAia Mitoupd 24




Opioyég AocoAnyiag

OcwpeioTe TIg 8U0 ouvalAayég (Xacts) Tou Ttapadeivuarog:

T1: BEGIN R(X), X=X-N, W(X), R(Y), Y=Y+N, W(Y), END
T2:  BEGIN R(X)X=X+M, W(X) END

« TLR(X) WIX)R(Y) W(Y) C
» T2: R(X) W(X) €
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Opiopog Xpovompoypapparog

« Erppdler (1a ouyKeKPILIEV EKTEAEDON EVOE ouViAou
dogoAnyiiv

+ O1 ipd€eic Twy docoAnyiwv epgavifovral aTo
XPOVOTIpOYPAUKA HE TN 0€Ipd TToU eKTEAOUVTAI

ZUyKEKpIUEVa

‘Eva xpovompéypappa (schedule) S Twv docoAnyiwv T,
T, ... T, givar a didragn Twv mpdgewv Toug He Tov
TEPIOPIOUO OTI yid KAOe BocoAnyia T; TTOU OUPHETEXE!
oto S o1 mpdEeig Tng T, 070 S MpéTel va eppavifovTar pe
Tnv idia oeipd mou epgavifovral aThv T;
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Opiop6g Xpovompoypauparog Opiop6g Xpovompoypauparog
Oa xpnoidomoloUue 3€ikTn OTIG TPAEeIg TTou va deixvel oe T T2
Tola doogoAnyia avagépovTai
Ri(X)
T1 T2
R,(X)
R,(X) X i
Téoa diagopeTika
!/(1\%() W,(X) Xpovompoypaupara 6oe¢ Kai
V\Z(Y) Ri(Y) TOavég eKTEAETEIC
¢ W,(X)
Ry(X) G
W(X) Wy(Y)
C? Cl
St Ry (X) W,(X) R;(Y) W,(Y) C; Ry(X) WA(X) C, S Ry(X) Ry(X) Wi(X) Ry(Y) W,(X) C, Wy(Y) €,
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Opiop6g Xpovompoypauparog Opiop6g Xpovompoypauparog
T1 T2
Aiarafn mpagewv
Ry(X)
W) ST Ry(X) Ry(X) Wy(X) Ry(Y) W,(X) €, Wy(Y) €,
RA(X)
\CNZ(X) S2: Rz(x) Rl(x) Wi(x) R1(y) Wz(x) [ Wl(y) (<
2
A B . .
! Tloia eivai h oxéon Twv XpovoTpoypappdTwy Sl kai S2;
AiaioBnrika «dev diagépouv»
S: Ry(X) W, (X) Ro(X) Wy(X) C; A,
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Opiopég Xpovompoypapparog

ZUykpouon mpdewv oe xpovompiypappa

Avo mpageic oe éva xpovoTrpdypappa ouykpoUovTal av (a)
avhkouv ot dlagopeTikég doooAnyieg, (BP) mpoomeAalvouv
To id10 oToIxeio, Kai (v) Wia améd auTég eival Tpdgn yypaphc
W)
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Opiopdg Xpovompoypapparog

onhuaoia £xel h oXeTikA B¢on (8iatagn) Twy pdgewv

TIOU GUYKpoUovTal
S1: Ry(X) Ry(X) W(X) Ry(Y) W(X) C, Wy(Y) €,

521 Ry(X) Ry(X) W1(X) Ry(Y) W,(X) C, W,(Y) €

Ta S1 kar S2 10030vapa (diagpépouv pévo otn didragn
Tpdg ewv Tou ¢ ouyKpoUovTal) = HepIKA didtaln

Bdozeig Asdopévwy Il 2003-2004 EuayyeAia Mitoupd 32

Opiop6g Xpovompoypauparog

Emiong, {nTaue va pnv mepiéxXel evepyég docoAnyicg (TTARPEC)

‘Eva mAfpeg xpovompdypappa (schedule) S Twv dogoAnyiv Ty, T, ..
T, eivar éva oUvoho amé mpdgeig kai wa pepiks didtagn Twy mpdgewv
auTWV Pe Toug akbAouBoug TTepiopIopoUG:

(i) o mpdgeic Tou S eivar akpipwg o1 mpageig Twv Ty, T, ., T,
oupTepiAaupavopévng  wiag mpdéng aklpwong A emKUpWONG Ww¢
TeAeuTaiag Tpang oe KAOe SocoAnyia 0TO XPOVOTpOYPAuKd

(ii) via kaBe docoAnyia T, Tou ouppeTéxel aTo S o pageig Tng T, 070 S
Tpémel va epgavifovrar pe Thy idia oeipd mou epgavifovTal othv T;

(iii) Ta k@Be Telyog ouyapouduevwy Tpalewy, pia ané Tig dUo Tipémel
va TponyeiTtal ThG dAANG aTo XpovoTpdypaupa
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Opiop6g Xpovompoypauparog

Emikupwpévn TPoPoAR c(8) £VOC
XpovoTipoypduparo¢ S n omoia TepiAauPpdvel
pHoévo TIG TpdEeic Tou S ToOUu avhkouv o€
EMKUpWHEVEG dogoAnyieg
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Enegepyaoia AocoAnyiiv

Opiopoi
V1. 3ocoAnyia

V2. diamemAeypévn ekTéAean docoAnyiwy
(xpovompoypapua)
= 3. 0woTo -- amodeKTO XpovoTpdypappa

TIooduvapia pe oeipiakd Xpovompoypapua
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ZeiplomoingiuéTnTa

2 gIpiakd Xpovompoypdupara:

XpovoTpoypdupara mou dev diamAékouv Tpdgeig
dlagopeTikyv  docoAnyiwyv (o1 mpdeic KdAOe
doooAnyiac  ekTeAoUvrar  diadoxIkd,  Xwpic
TapepPoAf TpdEewv améd dAAn doogoAnyia)
TTapathpnon: Av kaBe docoAnyia diatnpei Tn ouvémelda, TOTE
KdOe ociplakd XpovoTipdypappa diaThpei Th ouvéTeld

‘Eva ocipiakd xpovoTpdypaypa sivar owoTto

S: Ry(X) Wi(X) Ry(Y) Wy(Y) € Ra(X) W,(X) C,
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ZeiplomoinoiudéTnTa

IoodUvapa XpovoTpoypdupara :

MNa kdBe kardotaon Tng BA, To amoTéAeopa Tng
EKTEAEONG TOU TPWTOU XPOVOTIPOYPAUUATOG €ival
To idlo pe TO amoTéAeopa Tou OeUTepou
XPOVOTIpOYPAUHATOC

‘Eva xpovompdypappa 1008Uvayo pe éva ociplakd
cival owaoTo
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ZeiplomoinoiudéTnTa

ToodUvapa Xpovompoypdupara : Ta kabe
katdotaon Tne BA, To amoTéAsopa ThG ekTéAeonG
TOU TIPWTOU XPOVOTIpoypdulaTog ivai 7o /idro Je
To amoTéAeopa Tou JeUTEPOU XPOVOTIPOYPAHHATOG

ApkKei;

Eivai duvatév va eAeyxOci;
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ZeiplomoinoipdéTnTa

2 €IpIOTIOINGIHO XpovoTipdypappd :

‘Bva xpovoTipdypapua Tou civalr /ooduvagio We
Kdmolo oeIpIakd

T onpaiver 100d0vayo;

Bdoeig AsSopévwy Il 2003-2004 EvayyeAia Mitoupd 39

Iooduvayia Xpovompoypappdatwyv

T onpaivel 100dUvayo;

+ Tooduvayia pdoel ouykpoUoewv

+ Iooduvapia oyswv
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Tooduvapia XpovorpoypappdTwy pacel ZuykpoUoewv

e TgodUvapa XpovoTpoypdupara pdoel
2 UYKpoUoEWV:

Avo xpovompoypdupata ceivai 10080vapa pdoel
ouykpoUoswv av nh didran kdBe Lelyoug
OUYKpoUuOUEVWY Tipdéewyv eival idia kai ota duo
XpOvoTipoypduuara.
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Tooduvapia XpovorpoypappdTwy pacel ZuykpoUoewv

ST Ry(X) Ro(X) W1(X) Ry(Y) W(X) C, Wy(¥) €

TMapadeiypara

S2: Ry(X) Ry(X) W1(X) Ry(Y) W(X) €, Wy(Y) €
531 Ry(X) W(X) €, Ry(X) W,(X) Ry(Y) Wy(Y) €

S4: Ry(X) Ry(X) W,(X) Ry(Y) Wy(Y) C; Wo(X) €,
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ZeiplomwoinoiudTnTa Ppacel ZuykpoUoewv ZeiplomwoinoipdTnTa Ppacel ZuykpoUoewv

2 €IpIOTTOINCINOTNTA Pdoel ZUYKPOUTEWY:
p H p P S1: Ry(X) Ry(X) W,(X) Ry(Y) W,(X) C, W, (Y) €,

‘Bva xpovompdypapua S civai ocipiomoiicipgo Pdoel S2: Ry(X) Ry(X) Wy(X) Ry(Y) W,(X) C, W,(Y) C;
OuykpoUoewv av  eival  10080vapgo  pdoel

OUYKPOUOEWV HE KATIOI0 OEIPIdKO XPOVOTIpOYpaUpd T eiplomoIfoIpa;

S

Sa: Ry(X) W,(X) Ry(Y) W;(Y) C; R (X) W,(X) C,
+X& aQuUTAV Thv TepimTwon pmopoUue va avadiatdoupe TG pn SP: R,(X) WL(X) C, Ry(X) W,(X) Ry(Y) W,(Y) C;
ouyKkpoubueveg Tpdfeic oTo S péXp! va oxhuartiooupe éva
1003UVapo OEIPIAKG XPOVOTIPOYPAUHA.
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TTpopAipata Adyw ZuvdpopikéTnTag E l:gs]'gég EEKI ii?g_;:z ;Z:izi’;mg;:’. B otov A. Tapadeiypara
OcwpceioTe dUo ouvarhayég (Xacts): OcwpeioTe éva TOAv6 XpovoTpdypapud:
T1: BEGIN A=A+100, B=B-100 END
T1: A=A+100 B=B-100
T2: BEGIN A=1.06*A, B=1.06*B END 4
. N T2: A=1.06*A, B=1.06"B
> Alaloenle'a, n MW pETagépel $IOQ améto o AUT6 cival OK. ARG
Aovapiaopé B oto Aoyapiaopd A. H 3eUTepn kataBéTer Kai
oToug 8Uo Toko 6%. T1: A=A+100, B=B-100
< Aev uTtdpxel Kapia eyyunon 6Ti h T1 Oa ekTeAeoTei TpIv T2: A=1.06*A, B=1.06"B
Tnv T2 n To avdmodo, av kai h 8Uo uoPAnBoLV & To BeUTED® XOOVOTIOSYOALL:
Tautéxpova. £20Td00, To OUVOAIKG amoTéAeouda TipéTel va ’ PO XpOVOTIPOVPAHNC:
eival 1008Uvapo He Tn pid A TV dAANn TtepimTwan (3hAadn, T1:  R,(A) W,(A), R,(B), W,(B)
He KATola oelpiakti ekTéAean Twv 8Uo SocoAnyiiwv) T2 Ry(A), W,(A) Ry(B)W,(B)
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TMapadeiypara Tapadeiypara
Avdyvwon Uncommitted dedopévwy (WR Zuykpoloeig AnAeieg Evnuepwoswy (WW Zuykpouoeig):

“dirty reads”, mpoowpivi evnuépwaon):

TI:  Ry(A) Wy(A) R, (B)W, (B), Abort T W,(A) W,(B) C
T2: R,(A) Wy(A), C T2: W,(A) W,(B) C

Mn emavaAnyipeg avayvwoeig (RW Zuykpouoeig):

TL:  R,(A) Ry(A) W,(A) C
T2: Ry(A) Wo(A) C
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‘EAeyxo¢ Zeiplomoinoipdtnrag

Ymdpxel TpéTOC va eAéyEoupe amodoTikd av
éva xpovompoypappa sivar owoTto, dnAadn
OEIPIOTIOINCIUO PATEI CUYKPOUOEWY;
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‘EAeyxo¢ ZeiplomoinoipdTnrag

Ipdgog mporynong (precedence graph) h ypdgog
aeiplomoinaipoTnTag (serialization graph)
Koppoc :: AocoAnyia

Akph T, — T;av pia mpd€n Tng T,
TIPONYEITAI HIAG OUYKPOUBHEVNC TIpAENng
™me Ty
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‘EAeyxo¢ Zeiplomoinoipdtnrag

T Ry(A) W, (A), R(B) Wy(B)
T2: Ry(A) W,(A) Ry(B) W,(B)
A
€ m— )
B

H errikéra arnv axuri deixver o€ o dedopévo auykpolovrar
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‘EAeyxo¢ ZeiplomoinoipdTnrag

S1: Ry(X) Ry(X) W(X) Ry(Y) W,(X) €, Wy(Y) €,

52: R(X) Ry(X) W,(X) C, Wy(X) Ry(Y) W,(Y) C;

Tpdyor:
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‘EAeyxo¢ ZeiplomoinoipdTnrag

Ocwpnua
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Zupnépaopa

Xpovompoypdyupara 1o0dUvapa We  OEipiakd

agivouv T pPdaon dedopévwy oe  ouvemh
Kkaraoraon

Avo ¢idn oeipiomoincIpdTNTAg

- Me pdon oyeig (Mo yevikA, aAAd dev umdpxel AoyapiBuIkoG
ahyépiBuog)

Mg pdon  ouykpoUoeig  (umdpxel  aAvépiBuog  (vpdgog
ouvdpopIKOTNTACG)
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ZeiplomoIncIp6TNTAG

Xpovompoypduuarta 10odUvapga He  oeiplakd
aghAvouv Th Pdon dedopévwy O OGUVETH
kardoTaon

ApKEi;

‘Ox1, oThv TTEPIMTWON ATTOTUX WV

Oa doupe Kdmoleg 1316TNTEG Trou To e€acgaAilouv
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Iooduvayia Oyewv

Auo xpovompoypdupara S1 kai S2 givai i0odUvapa GYewv avv:
Av oTo S1, n Ti iapdler Thv dpxIKA TIUA Tou A, T6Te h Ti emiong
Si1apdaer Tnv apx kA TIPA Tou A oTo S2
Av oto S1, n Ti diapaler Tnv TipR Tou A Tou éypaye n Tj, ToTe n Ti
Siapaler Tnv TipA Tou A Tou éypaye n Tj kai oTo S2
Av oTo S1, n Ti ypdeer Thv TeAIKA TIPA Tou A, ToTE n Ti ypdeper Tnv
TeAIKA TIUA Tou A Kai aTo S2

T1: R(A) W(A) T1: R(A),W(A)
T2: W(A) T2: W(A)
T3: W(A) | |T3: W(A)
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Xpovorpoypappata kai Auvarétnta Avakapyng

{ntoUuevo: 6Tav pia docoAnyia emikupwOei dev Ba xpeldoTei
ToTé va avakAnOei

XpovoTpoypdupaTa ge duvatoTnTa avakapyng

av kapid docoAnyia T oto S dev emikupwveTal
éwg 6Tou emkupwBoUv OAec o1 BdoooAnyicg ol
omoie¢ TpomoToingav éva dedopévo Tou diapdler
nT
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Xpovorpoypappata kai Auvarétnta Avakapyng

Xpovompoypdpparta pe duvaTéTnTa avdkapyng:  Kapid
dogoAnyia T o1o S dev emKupwveTal £€wg OTou
emkupwOoUV OAeg o1 dodoAnyieg ol oToieg Tpomomoinoav
éva dedopévo Tou diapalein T

RIOO W) Ro(X) Ri(Y) WoX) €. Ay

R;(X) Wi(X) R (X) Ry(Y) Wa(X) Wi(Y) €, C2
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Xpovorpoypappata kai Auvarétnta Avakapyng

« mpoPAnua:  d1adidéuevn  avdkAnon (6tav pia  docoAnyia
TpéMel va avakAn®ei yiati didPpace kAmolo oToixEio amod wia
docoAnyia Tou améTuxe)

XpovoTmpoypdupara mou amogelyouv Th diddoon
avakAnoewy

av KdBe doocoAnyia T oto S diapdler poévo
oToIXEid TOU £XOUV YPAQEi ATIO EMIKUPWHEVEG
doooAnyieg
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Xpovorpoypappata kai Auvarétnta Avakapyng
AuaTnpd XpovoTpoypdupara
ol docoAnyiec dev pmopoUv oUTe va diapdoouv
oUTe va ypdyouv éva oroixeio X £éwg OTou
eMKUpWOei n doogoAnyia mou éypaye 1o X

AuvardTnta emoTpogig aTnv before image

W (X, 5) Wy(X, 9) A,
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