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1. The Latency of Non-Blocking Protocols

Atomic commitmentprotocolsare usedto ensurethe
atomicity of atomictransactionsThe bestknown andmost
widely usedatomiccommitmenprotocolis two phase com-
mit (2PC). The main ideabehind2PC is to perform two
roundsof voting underthe guidanceof a site actingasco-
ordinator. The coordinatorasksfirst for voteson whether
to commit(yes vote) or abort(no vote)thetransactionThe
participants sendtheir vote andthe coordinatordecidesto
commitif all participantsvotedyes. Otherwisethe deci-
sionis to abort. The maindrawbackof 2PCis thatit might
block. This happensvhenthecoordinatoffails afterhaving
recevedyesvotesfrom all participantsbut beforesending
thecommitmessageln thatsituation,the participantsan-
notmake a decisionamongthemselesbecausehey do not
know whatthe coordinatordecidedbeforeit failed. By de-
ciding to commitor abort,they could be doing exactly the
oppositeof whatthe coordinatordid, therebyviolating the
atomicity of thetransaction.

Non-blockingcommit protocols, e.g., 3 phase commit
(3PC) have been proposedto overcomethis dravback.
However, andin spiteof thework in the area,the standard
atomiccommitmentprotocolis still 2PC.The mainreason
is that mosttransactionasystemgay asmuchattentionto
performanceasthey doto consistenyg. Forinstancejn most
systemsif atransactiorhasnotcommittedafteragivenpe-
riod of time, it is summarilyabortedregardlessof whether
the coordinatoris up or down. Thereare good practical
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reasondor doing this. Atomic commitmentis an expen-
sive procedurethat addsto the lateng of transactions.It

doesnotonly increase¢heresponsdéime of individual trans-
actions. Sincetransactionavaiting to commit are locking

valuableresourcesit alsoresultsin a lower throughputif

transactionsake toolongto commit. Existingnon-blocking
commitprotocolssolve the problemof consisteng in case
of failureshbut typically introduceunacceptablalelaysby

requiringmoremessageounds.

2. Reducing the Latency

To obtaina consisteninon-blockingbehaior (with the
absencef partitions),it is enoughfor the 2PCcoordinator
to usea virtual-synchronousiniform multicastmessagéo
propagatehe outcomeof the transaction.This guarantees
thateitherall or noneof theparticipantdknow aboutthefate
of thetransactiorandthe coordinatorstatus.However, uni-
formity is very expensvein termsof thedelayit introduces.

In contrastto previouswork in which the lateng of the
commitmentis increaseddue to the use of uniformity or
an additionalround of messagesn this proposalto mini-
mizethis delay we resortto a novel techniquebasedn op-
timistic delivery that overlapsthe commit processingwith
the uniform delivery of the multicast. The ideais to hide
the lateng of the multicastbehindoperationghat needto
be performedanyway. Thisis accomplishedy processing
message anoptimisticmannerandhopingthatmostde-
cisionswill be correctalthoughin somecasedransactions
mightneedto beaborted.Thisideabuildsuponrecentwork
in optimistic multicast[4], which was proposedo reduce
the lateng of total orderedmulticast. In here,we follow



themoreaggressie versionof optimisticdelivery proposed
in the context of Postgres-H2] and later usedto provide
high performancesagermeplicationin clusterdqa3].

In addition,in any atomiccommitmentprotocolpartici-
pantsarerequiredto flushto disk a log entry beforesend-
ing their vote. This log entry containsall the information
neededy a participantto recallits own actionsin theevent
of acrash.Thecoordinatoris alsorequiredto flushthe out-
comeof the protocolbeforecommunicatinghe decisionto
the participants. Flushinglog recordsaddsto the overall
latengy asmessagesannotbe sentor respondedo before
writing to thelog. In the protocolwe propose this delay
is reducedby allowing sitesto sendmessageénsteadof
flushinglog records.Theideais to usethe mainmemoryof
a replicatedgroup as stablememoryinsteadof a mirrored
log with carefulwrites.

Finally, to minimize the waiting time of transactions,
locksarereleasedptimistically. Theideais thatatransac-
tion canbe optimistically committedpendingthe confirma-
tion provided by the uniform multicast. By optimistically
committingthe transactionpthertransactionganproceed
althoughthey risk arollbackif thetransactiorthatwasop-
timistically committedendedup aborting. In our protocol,
the optimisticcommitis performedn sucha way thatcas-
cading aborts are confinedto a single level. In addition,
transactionsare only committed optimistically when all
their participantshave voted affirmatively, therebygreatly
reducingthe risk of having to abortthe transaction. This
contrastsvith otheroptimisticcommit protocols,e.g.,[1],
wheretransactionghat must abort (becauseone or more
participants/otedno) canbe optimistically committed.

3. Protocol Overview

The systemis organizedn two groupsof processegsee
Fig. 1), areplicatedgroupproviding thecommitservicethat
actsas coordinator(the CS group), and the group of the
participatingtransactiormanagergthe TM group).

The protocolis triggeredby the transactiormanageiof
the client transactiorthat multicastsa prepare messageo
the TM group. Participantsreactto the preparemessage
by sendinga vote messagé¢o the CS group. A participant
doesnotwait to flushits log, insteadt uniformly multicasts
its vote togetherwith its log entry. Whenthe messages
receved by the coordinatoy the messagés optimistically
delivered right away without waiting for the stabilizationof
the messagde.g., waiting for the messagedo be receved
by all the membersof the group). A memberfrom the
CSgroupwill coordinatethetransactionlt will be chosen
amongtheavailableonesbasednthetransactioridentifier
(tid). If themessagés a no vote, thetransactioris aborted
andthe decisionis multicastto the TM group. If the mes-
sagecorrespondso thelastvote,andall wereyesvotes,the
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Figure 1. Protocol steps

transactions optimisticallycommitted andthefactis com-
municatedo theTM group.Theoptimisticcommitchanges
thelocksheldby thetransactiorio opt-modewhichis com-
patiblewith arny otherlock. Opt-locksdo not allow to the
holding transactiorto commit until the transactiorthatre-
leasedthem, definitively commits. In this way, conflicting
transactionslo not payfor thecostof uniformity. Whenthe
lastyesvoteis uniformly delivered,the coordinatordefini-
tively commitsthe transactiormulticastingthe decisionto
theTM group.Additionally, theprotocolpreseresthecon-
sisteng in the adwentof partitionsandlimits the duration
of thecommitprotocolto preventunboundedesourceon-
tention.

With thesepropertiesthe protocolwe proposesatishc-
torily addresseall designconcerngelatedto non-blocking
atomiccommitment&andcanthusbecomeanimportantcon-
tribution to futuredistributedapplications.
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