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AnoBhkeuon Acdopévwy

¥ AvTiypaga -- OpoloTuTia
(Replication)
A AiaBeoipéTnTa
A pnyopdTEPOG UTTOAOYIOHOC EPWTACEWY.
A Z0yxpovo Kai AcUyXpovog UTToAoYIoUOG
Xlevnuépwon avriypdewv.

Képpog A

Kéupoc B
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KaréAoyog ZuoThuartog

3 AiatApnon TAnpogopiag yid TNV KATAVOWA Twv Sedopévwy OToug
KOpPpoug
3 Ovoua yia kdBe avrivpapo oc kdBe koupo. Aiathpnon TomiKAC
auTovopiag
R<local-name, birth-site>
38 Kardhoyog oe kdBe koppo: TTepiypdger kaBe avrikeipevo (Tepdxio,
avTiypago) oTov KouPpo + Kpatd mAnpogopid yid Td avTiypdgd Twv
ox£0ewv TTou dnuioupyndnkav aTov koupo.
BEUpeon oxéong, avalfithon oTov KatdAoyo oTov KopPo Tou
SnuioupyRBnKe.
O koppog mou dnpioupynBnke n axéan dev aAAalel akopa kai av n
oxéon HeTakivnOei.
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Replication Control Protocols

Lets assume the existence of a data item x with copies x;, x,, ..., X,
x: logical data item

x;'s: physical data items

A replication control protocol is responsible for mapping each
read/write on a logical data item (R(x)/W(x)) to a set of
read/writes on a (possibly) proper subset of the physical data
item copies of x
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Evnuépwon Karavepnpévwv Aesdopévwv

TToAAanAd avriypaga dedopévwv

38 ZOyxpovn Evnpépwon Avmiypapwv: OAa Ta avtiypaga pidg
TpoToToinuévng oxéong (Tepdxia) Tpémel va TpomomoinBolv TTpIv
Thv emikUpwaon Thg SocoAnyiag

BIH karavopn Twv dedopévwy eivar adiagavi¢ (transparent)
0TOUG XPAOTEG

88 AodUyxpovn Evnuépwon Avtiypagwy : Ta avTiypaga piag oxéong
evhuepwvovTal mepiodikd, S1AYOPETIKA avTivpaga Wmopei oTa
ev3idpeoa SiaoThpaTa va pnv ivar evnpepwiéva (out of synch)

RO xphoteg yvwpilouv Tnv kKatavoun Twy dedopévwy
A TToAAd TipoidvTa akoAouBoUv auThv TNV Tpoatyyion
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Zoyxpovn Evnpépwon Avriypagwv

3 MéBodog Tng TTAcioynyiag: Mia docoAnyia Tpémel va ypdyel Tnv
TAEI0YNYid TwV avTiypdywy yid va TPOTIOTIOINCEI VA AVTIKEIUEVO -
- ipémel va diaPpdoel dpkeTd avTivpaga £Tol WoTe va del
TouAdx1oTov £va kaivoUpio (Tro Tp6o@aTto) avTiypapo
[ATMa mapddeiyua, 10 avrivpaga, 7 va ypagoUv yid TpoTomoinon,
4 avtiypaga yia avdyvwon
KdBe avrivpago £xel évav apiBuéd ékdoong
HTTp6pAnua yiaTi cUVABWG o1 avayvwoelg gival To GUXVEG amd
TIG EVYPAPES
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ZOyxpovn Evnpépwon Avtiypdgwv

3 Read-any Write-all: ZxeTikd pe Tn péBodo Thg mAsioynepiag, ot
EYYPAYEG €ival apyEG Kal O avayvwaoelg o YpRyopeg
H o ouvnBiopévn mpootyyion oth olyxpovh evhuépwaon
avTiypdewv

3 H emAoyA Tng TexVIKAG kaBopilel Toia KAE181d TipéTel va
ZnThBolv
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ZOyxpovn Evnpépwon Avtiypdgwv

8 TToiv  emkupwOei  pia  docoAnyia (mou  TepiAappaver
TPOTIOTIOIRCEIC) TPEMEl va amokThoel KAeidid oe 6Aa Ta
TpoToToINUéVa avTiypaga

R ZTéAvel aiThoeig via KAe1did o€ amopakpuapévoug KopPoug
Kal EVW TIEPIPEVET YIA ATTAVTNON KpaTd Td dAAd KA£131d

HAv évac koéupo¢ fh wia ouvdeon méoer (amotUxer), h
JdocoAnyia 3¢ umopei va emKUpwOEi PEXPI va EMIOTPEYOUV
o AeiToupyia

B Akbpa kai av dev umtdpel amoTuxia, N EMIKUpWON TTPETEN va
akoAoUBAoel éva akpipd mpwTokoAAo emikUpwone (commit
protocol) pe ToAAd pnviuara.

¥ = AdUyxpovn evhuépwaon Twv avTiypdpwy
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Acuyxpovn Evnuépwon Avtiypagwv

8 Emitpémer Tnv emikUpwon (commit) piag ocoAnyiag
TPIV ThY evnpépwaon 6AWY Twv avTiypdewy (Kdi ol
avayvwoelg pmopei va diapafouv pévo £va avrivpago) va
EMKUPWOEI.

A O1 xphoteg yvwpilouv Tolo avTiypago diapdlouv Kai
OTI Ta avTiypaga PTopei va pnv givar evnpepwuéva
yid Kdmola HIKpd Xpovikd 8idoThpaTd

38 Avo mpooeyyioeig: TTpwreov Kéupog (primary site)
kai Peer-to-Peer : Bdoel Tou apiBuol Twv avTiypdeyv
TIoU UTropoUv va evnpepwOouv (master copies)
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Acuyxpovn Evnuépwon Avtiypagwv

Peer-to-Peer

38 TTepioodTepa amé éva master avriypapa €vog avTikelpévou (avTivpagpa
TIOU WTTopEi va TpoToToinBouv)
3 Tpomomoinoeig kdmolou master avTiypdgou TpEmel KATWG va
ueTadoBolv aTa dAAa avTivpaga
3 ‘Orav duo master avTiypapa TpOTOTOIOUVTAI HE OUYKPOUGHEVO TPOTIO,
mpémel va 31euBeTnBolV o1 ouykpoloeig (T.X., Koppog 1: n nAikia Tou
Joe dAAage oe 35; Képpog 2: oe 36)
38 TTpoTipdéTepn 6Tav Jev ouppdaivouv ouyKpoUOEIG:
HITT.x., KaBe master koupog kartéxer éva {évo Tepdxio
HITT.x., Tpomomoinon dikaiwpdTwy Tou KaTéxovtal amd éva master th
popd
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AcUyxpovn Evnpépwon Avriypdpwv

TTpwTelouoa AvTiypagh

38 Tpomomoinon akpIPwg evog avTiypdpou piag ox£ong
(avTikeipévou) xapakTnpileTal wg mpwTeUov i master
avTiypago. AvTiypaga oe dAAoug kKoppoug de Umopolv va
TpomoTmoinBoUlv dueoa.

EKoivoTolgital oio gival To TpwTeUOV avTiypago.
O dAAor kOpPol eyypdgpovTarl og (Tepdxia) Thg oxéong,
eival deutepeliovTa avTiypagd.
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AcUyxpovn Evnpépwon Avriypapwv

3 Baoiké ©éua: TTwg o1 TpoTTOTOINCEIC OTO TTPWTEVOV
avTiypago petadidovral ota deutepelUovTa avTiypaga

Fivetar g dUo Prpara

XIEvTomiopég Twv aAAaywv
XIEgappoyh Twv aAAaywv
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AcuUyxpovn Evnuépwon Avriypapwv

Evtomiopég Twv AAAaywv

38 Log-Based Evromiopéc: To npepoAdyio Tou ouothparog (log)
TIOU KPATEITAl yid avdppwaoh XpnoidoToleiTal yid Tn dndioupyia
€vo¢ Tivaka mou kaAeitar Change Data Table (CDT).

EAv auté vivetar 6tav To log tail ypdgeTar oto Jioko TOTE pe
KAMoI0 TPOTO va oPnoToUvV Ol TPOTIOTIOINCEIC TTOU o@eiAovTal
oe JoooAnyieg TTou amoppimTOVTAl ApYOTEPQ.

38 AiadikaoTikég Evromiopég: Mia Siadikacia KaAeitar autépara
(ouvhBwg Ttaipvel amAWG €va aTIyHIGTUTIO).

# O Log-Based evromopog eivar kahUtepog (9OnvoTepog, o
vpriyopog) aMAd pacileTal oe proprietary AemTopépeieg Tou log.
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Aouyxpovn Evnuépwon Avtiypdewv

Epappoyh Twv AAAaywyv

8 H diadikacia Thg e@appoyng Twv aAAaywv oto deuTtepelovTa Koupo
déxeTal Tep1odikd amd Tov TpwTeUOVTA KOPPO éva oTIYHIOTUTIO A TIC
aAAay£g Kal TPOTIOTIoIE TO avTivpadgo.

AH mepiodog eiTe opileTar amd To XpAOTN A Thv €pdpHoyn eiTe
pacileTal aTo Xpovo.

3 Log-Based evromiopdg kar ouvexfig epappoyh Twv  aAAaywv
eAaxioTomolei Thv kaBuaTépnon aTh HeTddoon Twy aAAaywy.

38 AiadIkaoTIK6G EVTOTIIONOG Kal epdppoyh Tou KaBopiletar amé Tig
£PAPUOYEG €ival 0 IO €UEAIKTOG TPOTOG yid Th diaxeipion Twv
alhaywv.
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Karavepnpévo KAeidwpa Avtiypdpwyv

TMwg vivetar n diaxeipion Twy KAidiwv via dedopéva oToug

S1apopeTIKOUG KOUPOUG;

EKevrpika (Centralized): Evag kéupog civar umelBuvog yia Th
Siaxeipion 6AWV Twv KAEISIWVY.

XIAToTU)ia Tou KOHPoOU;

HTTpwrelov avriypago: H 3iaxeipion Twv KAeildiwv yia éva
avTIKEigevo viveTar oTov KOuPo Omou PpiokeTar To TpwTeUOV
avTiypdgo Tou avTIKEIPEVOU
XIH avdyvwon amaitei TpooméAaon Kai oTov  KOupo Tou

diaxelpiCeTal Ta KAeidid kai  Tou KOWPou OOV  eival
amoBnKeUPEVO TO AVTIKEIPEVO.

HTTARpwe  KaTavepnuévn: H &iaxeipion Tou KA£i8iloU yia éva
avTiypago yiveTal oTov kOpPo Tou PpiokeTal To avTiypdgo
XIH eyypagn amaitei kAeidid oe 6Aoug Toug KOUPoUg
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One Copy Serializability

Correctness

A DBMS for a replicated database should behave like a DBMS
managing a one-copy (i.e., nonreplicated) database insofar as
users can tell

One-copy serializable (1SR)

the schedule of transactions on a replicated database be
equivalent to a serial execution of those transactions on a one-
copy database
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ROWA

Read One/Write All (ROWA)

A replication control protocol that maps each read to only one
copy of the item and each write to a set of writes on a// physical
data item copies.

Even if one of the copies is unavailable an update transaction
cannot terminate
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Write-All-Available

Write-all-availabe

A replication control protocol that maps each read to only one
copy of the item and each write to a set of writes on a//
available physical data item copies.
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Quorum-Based Voting

Read quorum V, and a write quorum V,, to read or write a data
item

If a given data item has a total of V votes, the quorums have
to obey the following rules:

L V,+V,>V
2. V,>V/2

Rule 1 ensures that a data item is not read or written by two transactions
concurrently (R/W)

Rule 2 ensures that two write operations from two fransactions cannot occur
concurrently on the same data item (W/W)
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Quorum-Based Voting

In the case of network partitioning,

determine which fransactions are going to fterminate based on the
votes they can acquire

the rules ensure that two transactions that are initiated in two
different partitions and access the same data item cannot terminate
at the same time
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Distributing Writes

Immediate writes

Deffered writes: the DBMS access only one copy of the data item, it
delays the distribution of writes to other sites until the transaction
has terminated and is ready to commit.

It maintains an intention list of deferred updates

After the transaction terminates, it send the appropriate portion of
the intention list to each site that contains replicated copies

Optimizations - aborts cost less - may delay commitment - delays the
detection of copies

Primary copy: use the same copy of a data item

21
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Eager vs Lazy Replication

Eager replication: keeps all replicas synchronized by updating all
replicas in a single transaction

Lazy replication: asynchronously propagate replica updates to other
nodes after replicating transaction commits
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Karavepnuévn Avakapyn

3 Avo véa Bépara:
R Avo véa eidv amoTUXIWY, T.X., OUVOECEIC Kl
aAToUaKPUOHEVOI KOpPoOI.
AV TuAuata piag docoAnyiac ekTeAoUvTal ot
81apopeTIKOUC KOUPOUC OAeC A Kapia mpémel va
EMKUPpWOOUV = TIPWTOKOAAO ETTIKUpWONG.

# Aiatnpeitar éva log oe kdOe koppo, dTMwG kai oTd
kevipikd ZABA oTo omoio Kartaypdgovrai Kai oi
TPAE eI Tou TTPWTOKOAAOU

23
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TTpwrékoAAo EmikUpwong Avo Baccwv

TTpwT6K0oAAO ETtikUpwaong Alo ®doswv
(Two Phase Commit Protocol 2PC)

3 O koppog améd Tov omoio {ekivnoe pia docoAnyia givai o
ouvtoviaTh¢ (coordinate) -- o1 uTtéAoiTtol kKépPoOI TTOU
OUHHETEXOUV OThV eKTEAEON TG docoAnyiag opiovTal
wc ouppeTéxovTee (subordinates).
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TTpwrékoAAo EmikUpwong Ao Tdocwv

‘Otav yia SocoAnyia mpémel va emikupwOEei:

&don 1
1. O ouvTovioTAG aTéAvEl €va pAvupa prepare ae 0AOUG TOUg
OUUUETEXOVTEG KOUPOUG.
2. KdBe ouppeTéxov koupog force-writes wia eyypagh abort i
prepare oTo log kai HETA OTéAvVEl éva piAvupa no K yes oTov
OUVTOVIOTH.

25
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TTpwrékoAAo EmikUpwong Ao Taocwv
&don 2

= AvoouvrovioThg JexBei pnvUpara yes amé dAoug, force-
writes pia eyypagh commit ato log kar petd oTéAvel éva
pAvupa commit g€ 6AOUG TOUG OUHHETEXOVTEG KOHPOUG.
AAAIlG, force-writes pia eyypagh abort ato log kar petd
oTéAvel éva privupa abort.

= KdBe ouppeTéxov kopPog Pdoer Tou pnvlpaTog mou déxeTar,
force-writes pia eyypaph abort/commit ato log, kar petd
oTEAVE! éva PAvupa ack 0TOV GUVTOVIOTH.

= O ouvTovioTAC agoU AdPer 6Aa Ta acks ypdeel ia eyypagh
end oo log.
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TTpwrékoAAo EmikUpwong Avo Fdcewv

3 Auo yUpor emikoivwviag: TpwTa ynpoyopia (voting) kai pueTd
Teppariopdc. Kai o1 uo Eekivolv amd Tov oUVToVIOTH.

3 OmoloodNmoTe KOUPOG HTTOPEI va aTropadcioe! va dmoppiyel Hid
JdogoAnyia.

38 KdBe pAvupa avTioToIXEi 0€ {id ATé@aoh Tou amooToAéd: yid ThY
AQVTIHETWTTION TWV ATTOTUXIWY AUTA N amégacn karaypdgeTal aTo
ToTikd log (TpIv oTaAei)

3 ‘OAeg o1 eyypagég aTo log Tou apopolV To TPWTOKOAAD ETTIKUPWANG
Tep1éxouv To id The ocoAnyiac Xactid kai To id Tou Képpou Tou
ouvTovioTh Coordinatorid. Oi eyypagéc abort/commit mepiéxouv Ta
ids 6Awv Twv KOUPWY TTOU CUPHETEXOUV

27
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TTpwtékoAAo EmikUpwong Avo Fdacewv

3 Av yia ia docoAnyia T éxoupe Hia eyypagh commit A
abort aAAd 8ev éxoupe pia eyypagh end, mpémei n T va
yivel i redo f undo

EAv autég o koppog eival o ouvTovioTAG yia Thv T, Ba
TPETEl va ouvexioel va oTéAvel pnvipara
commit/abort puéxpi va Adper acks amd dAoug Toug
OUHHETEXOVTEG KOHPOUG
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TTpwtékoAAo EmikUpwong Avo Fdcewv

3 Av yia pia dogoAnyia T é€xoupe Hia eyypagh prepare aAAd
Sev £xoupe pia eyypagh commit/abort, autéc o KOuPog
TIPETEI va €ival OUHHETEXOV KOUPOG

EmavaAnTTIKG ETTIKOIVWYVED HE TO OUVTOVIOTR Yid va Ppel Thv
kardotaon Tng T,

Hypager eyypagéc commit/abort oo log

Hredo/undo T

Hlypdyer eyypapég end ato log

29
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TTpwTtékoAro EmikUpwong Avo Edoswv

3 Av 0 ouVTOVIOTAG YId Thv T amoTUXEl, Ol CUHHETEXOVTEG
KOpPoI TTou €xouv yneioel dev PTopoUv va amopaagioouv
av Ba TpEMe! va EMKUPWOOULY R va akupwaoouv Thv T
HEXP! VA avappwoel 0 OUVTOVIOTAG.

AT is blocked.

RAkoOUa Kar av 6Aol 01 CUPUETEXOVTEC KOUPO!L
yvwpiCouv o évag Tov dAAo (emitAéov overhead ota
pnvUpara prepare) dev PmopoUV vd dToYacigouv
€KTOG av évag amd autoUg £XEl Ynwioel no
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TTpwtékoAro EmikUpwong Avo Edoswv

3 Av yia pa docoAnyia T dev £xoupe oUTE pia eyypagh
prepare, abort kar undo T.

A AuTdG 0 KOpPOG UTTopEi va gival 0 OUVTOVIOTAG. € QUTAV TNV
TEPITITWON UTTOPET 01 CUPHETEXOVTEG Va aTeiAouv Unvlpara.
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TTpwrékoAo EmikUpwong Ao Zaoewv

¥ Av évag koppog dev amokpiveTal oe évav Koppo X katd Th
S1dpKeld Tou TTpwTokOAAOU eTIKUpWONG eTeIdN €iTe 0 KOUPOG
€iTe N oUvV3eon £xel amoTUXE!:
Al Av o kOppog X €ival 0 GUVTOVIGTAG, TIPETIEI va ATroppiyel TV
T.

B Av 0 KOpPOG X eival OUPHETEXOV, Kal JeV £XEI AKOUA Yn@ioel
yes, pémel va amoppiyel Thv T.

A Av o KOpPOG X gival UPHETEXOV, Kal EXEl Ynpioer yes,
TIPETIEI VA TIEPIPEVEI PEXPI VA ATIOKPIOET 0 CUVTOVIOTAC
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TTpwTtékoAro EmikUpwong Avo Edoswv

38 MnvUuara Ack xpnhoigoToloUvTal yid va €180TT0IR0OUV ToV
OUVTOVIOTR 0TI uTtopei va «Eexdoer» Tn docoAnyia , uéxpr va Adpe
auToé To PAVUUA TIPETTEl va KpdTd Tn dogoAnyia oTov Tivaka
dogoAnyiwv

3 Av 0 ouvToVIOTAG amoTUXel agoU oTeiAel unvupara prepare aAAd
TIPIV Ypdye! TIG eyypapég commit/abort, TéTe kdvel Tn SocoAnyia
abort

3 Av n dogoAnyia dev mepiAauPavel evnuepwoelg, TOTe dev €XEl
onuaoia av yiver commit fi abort

33
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2PC
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Atomicity

Recovery::
New kinds of failures (communication links and remote sites)

Transaction atomicity:: either all of its operation are carried
out or none

In a distributed environment, all of the servers involved in a
transaction must agree on the final outcome of the transaction
(i.e., a transaction must either commit or abort at all servers)

= COMMIT PROTOCOL: Enable the servers to reach a joint
decision as to whether a transaction can be committed or
aborted

35

Karavepnpéves Béotig AeSopéviuy 2002-2003 Evayyehia Miroupd

Atomicity

Develop an atomic commit protocol

= A cooperative procedure used by a set of servers
involved in a distributed transaction

= Enable the servers to reach a joint decision as to whether
a transaction can be committed or aborted

= Why is needed?

the server's decision is affected by cc, server and network
failures
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2PC protocol

During normal execution

= Each site maintains a log, actions of a subtransaction are
logged at the site it is executed

= In addition, a commit protocol

Coordinafor (transaction manager at the site where the
transaction originated)

Subordinates (transaction managers at the sites where its
subtransactions execute)

37
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2PC protocol

coordinator subordinate

PREPARE
prepare*/abort*
VOTE YES/NO
commit*/abort*
COMMIT/ABORT
commit*/abort*
ACK
end
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2PC protocol

4 types of messages:: Prepare, vote y/n, commit/abort, ack

4 types of log records:: Prepare*, commit*, abort*, end

Subordinates force-write log records - Why?
Why are ACKs required

The log record describing a message is forced to stable s
before the message is sent

39
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2PC protocol

PREPARE
Vote NO

PREPARE
Commit Vote YES
PREPARE

Vote Abort @ Vote Commit commi

ABORT commIT ACK

coordinator subordinate

40
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2PC protocol

Notes

1. 2PC permits a participant (subordinate or coordinator) to
unilaterally abort a transaction until it registers an affirmative vote

2. Once a participant votes, it cannot change its vote
3. Once in Wait state, it can either abort or commit
4. The global termination decision is taken by the coordinator

5. The participants enter certain states where they have to wait for
messages from one another

41
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2PC protocol

Blocking

There are various stages at which a server cannot progress
its part of the protocol until it receives another message

If a server has voted Yes and is waiting for the
decision of the coordinator

Timeouts may avoid the long waiting

42
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2PC protocol

A transaction is officially committed at the time the coordinator's
commit log record reaches stable storage

Subsequent failures cannot affect the outcome of the transaction

Log records contain:
o the type of the record
o the transaction id
o the identity of the coordinator

A coordinator's commit or abort also contains:
o the identities of the subordinates

43
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2PC protocol

3(N - 1) messages (excluding the ACK messages)

44
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2PC and Failures

2PC and Failures

When a site comes back up after a crash coordinator subordinate
PREPARE

invokes a recovery process; prepare*/abort*

Reads the log and process all transactions that were executing the VOTE YES/NO

commit protocol )

Casel :
commit*/abort* COMMIT/ABORT
Coordinator or subordinate (how can this be determined?) Casel :
commit*/abort*
ACK
end
45 46
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2PC and Failures 2PC and Failures
1. a commit* or abort* log record for transaction T coordinator subordinate
PREPARE
Respectively, Undo or Redo T Case 2
VOTE YES/NO prepare*/abort*
If the site is the coordinator: commit*/abort*
Lo . COMMIT/ABORT
periodically (why?) resend a commit or abort message to each
subordinate (how does it knows them?) until receiving an ACK commit*/abort*

after receiving ACKs from all, write an end log record for T
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ACK

end
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2PC and Failures

2. a prepare® log record for transaction T (but no commit or abort
log records)

This site is a subordinate
Determine the coordinator from the prepare record

Repeatedly (why?) contact the coordinator site to determine the
status of T (blocking)

Once the coordinator responds (with either a commit or abort), write
a corresponding log record, redo or undo T
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2PC protocol

coordinator subordinate
Case 3 PREPARE Case 3
Case 3
Case 3 prepare*/abort*
VOTE YES/NO
Case 3
commit*/abort*

COMMIT/ABORT

commit*/abort*

ACK

end
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2PC and Failures

3. No prepare*, commit*, or abort* log record for transaction T

No way fo determine whether the site is the coordinator or a
subordinate for T

Unilaterally decide to abort and undo T

If this site is the coordinator, may have sent a prepare to commit
message, other sites might have voted, should respond with abort
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2PC protocol

Blocking
If a server has voted YES and is waiting for the decision of the
coordinator
T is blocked

Active subordinates communicate with each other, check whether at
least one contains an abort™ or commit* log record

Else, must wait for the coordinator (who also has a vote)
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2PC and Failures

What a site should do if a site that it is communicating with fails?

Coordinator notices subordinate failure:

= If subordinate has not sent vote
coordinator aborts the transaction

= If subordinate has not sent ACK

coordinator hands transaction over to recovery
process
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2PC and Failures

Subordinate notices coordinator failure:

= If subordinate has not sent vote (not prepared)
coordinator aborts the transaction

= If subordinate is in prepare state

coordinator hands fransaction over to recovery
process to find out status
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2PC Optimizations

Reduce

= the number of messages that are transmitted between the
coordinator and the subordinates

= the number logs are written and their size
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2PC with Presumed Abort

Presume Abort

Observation 1: The ACK messages are used to deftermine when a
coordinator can forget about a transaction

Observation 2: If the coordinator fails after sending out
PREPARE and before writing a commit* or abort* log record, when
it comes up, it can unilaterally abort T (presume abort)
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2PC with Presumed Abort

1. When a coordinator aborts a transaction T, it can undo T and
remove it from the transaction table immediately

2. If a subordinate receives an ABORT, no heed to send an ACK

3. The coordinator no heed to record the names of the
subordinates in the abort* log record

4. No need to force write an abort* log record; just append it to
the log tail
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2PC with Presumed Abort

Read-only transactions

Observation 3: If a subtransaction does no updates, it has no
changes to either redo or undo; its commit or abort status is
irrelevant.
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2PC with Presumed Abort

1. If a subtransaction does no updates, the subordinate responds
to a PREPARE message with a READER message - Writes no log
records

2. When the coordinator receives a READER message, it freats it
as a YES message, but it sends any more messages to the
subordinate

3. If all subtransactions send a READER message, ho need for the
second phase of the commit protocol
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2PC with Presumed Commit

Observation: Transactions usually commit

If no information about the transaction exists, it should be
considered committed

Cheaper to
Require ACKs for aborts and eliminate ACKs for commit
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Centralized 2PC

Coordinator Participants  Coordinator Participants Coordinator

NN
N

'
'
PREPARE VOTE YES/NO | COMMIT/ABORT ACK
'
Phase 1 ' Phase 2

Centralized 2PC Communication Structure
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Linear 2PC
Phase 1
PREPARE VOTE YESINO VOTE YES/NO VOTE YES/INO
COMMIT/ABORT COMMIT/ABORT COMMIT/ABORT COMMIT/ABORT
Phase 2

Linear 2PC Communication Structure
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Distributed 2PC

Coordinator Participants Coordinator and Participants

DN

Phase 1

PREPARE VOTE YES/NO COMMIT/ABORT decision made
independently
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Communication Failures

If a communication line fails, in addition to losing the message(s)
in transit, it might divide the network into two pr more disjoint
groups.

This is called network partitioning

If the network is partitioned, the sites in each site continue to
operate

Simple partitioning if the network is divided into only two
components; otherwise it is called multiple partitioning
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TTepiAnyn

8 Ta karavepnpéva ZABA mpoopépouv
auTovopia o KABe KopPo Kai
katavepnpévn diaxeipion. Xpeidalovrai
VEEC TEXVIKEC amoBnkeuong, diaxeipiong
TOU KataAdyou, eAéyXou auvSpoHIKOTNTAC
Kdl avakapyng.
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