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Homework 3
Sample Solution
Spring2002

1. Many distributed algorithmsrequirethe useof a coordinatingprocess. To what extent can such
algorithmsactuallybe considreddistributed?Discuss.

Answer —

In a centralizedalgorithm, thereis often one, fixed processhat actsas coordinator Distribution
comesfrom the fact that the otherprocessesun on differentmachines.In distributed algorithms
with anonfixedcoordinatoythecoordinatoiis chosen(in adistributedfashion)amongtheprocesses
thatform partof thealgorithm. Thefactthatthereis a coordinatordoesnot make the algorithmless
distributed.

2. A distributedsystemmayhave multiple,independentritical sectionslmaginethatproces$ wants
to entercritical sectionA andprocessl wantsto entercritical sectionB. CanRicartandAgrawala’s
algorithmleadto deadlocksExplainyour answer

Answer —

It dependson the groundrules. If processegntercritical regions strictly sequentially thatis, a
processn a critical region may not attemptto enteranotherone, thenthereis no way thatit can
block while holdingaresourcdi.e., acritical section)thatsomeotherprocessvants.The systemis
thendeadlockiree. Onthe otherhand,if proces€) mayentercritical region A andthentry to enter
critical region B, a deadlockcanoccurif someotherprocesdries to acquirethemin the reverse
order TheRicartandAgrawalaalgorithmitself doesnot contribute to deadlocksinceeachcritical
regionis handledndependentlyf all the others.

3. Linearizabilityassumegheexistenceof aglobalclock. However, with strict consisteng we shoved
that suchanassumptions not realisticfor mostdistributedsystems.Canlinearizability be imple-
mentedfor physicallydistri-buteddatastores?

Answer —

Yes.Linearizabilityassumetooselysynchronizealocks,thatis, it assumethatseveraleventsmay

happerwithin thesametime slot. Thoseeventsneedio berankedadheringo sequentiatonsisteny.
4. Whenusingaleasejs it necessaryhattheclocksof a clientandthe sener, respectiely, aretightly

synchronized?

Answer —

No. If theclient takesa pessimisticview concerningthe level at which its clock is synchronized
with thatof thesener, it will attemptto obtaina new leasefar beforethe currentoneexpires.



5. A file is replicatedon 10 seners. List all the combinationof readquorumandwrite quorumthat
arepermittedby the voting algorithm.

Answer —

Thereadandwrite quorumvalues respectrely denotedoy Nz and Ny, shouldsatisfythefollowing
inequalities—
Nr+ Ny > N Q)

Ny > N/2 (2)

Here N = 10. Sothepossiblevaluesof Ny are6,7,8,9, 10.

For Ny = 6, thepossiblevaluesof Ny are5, 6,7,8,9, 10.

For Ny, = 7, thepossiblevaluesof Ny are4,5,6,7,8,9, 10.

For Ny, = 8, thepossiblevaluesof Ny are3, 4,5,6,7,8,9, 10.

For Ny, = 9, thepossiblevaluesof Ny are2, 3,4,5,6,7,8,9, 10.
For Ny = 10, thepossiblevaluesof Ny arel, 2,3,4,5,6,7,8,9, 10.

6. Canthemodelof TMR handleByzantinefailures?
Answer —
Absolutely Thewholediscussiorassumedhatfailing elementgput out randomresults,which are
thesameasByzantinefailures.

7. In the 2-phasecommit protocol,why canblocking never be completelyeliminated,evenwhenthe
participantselectanew coordinator?
Answer —

After the election,the new coordinatormay crashaswell. In this casethe remainingparticipants
canalsonotreachafinal decision becausé¢hisrequireghevotefrom thenewly electedcoordinatoy
justasbefore.



