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1. Many distributedalgorithmsrequirethe useof a coordinatingprocess.To what extent cansuch
algorithmsactuallybeconsidreddistributed?Discuss.

Answer —

In a centralizedalgorithm,thereis often one,fixed processthat actsascoordinator. Distribution
comesfrom the fact that the otherprocessesrun on differentmachines.In distributedalgorithms
with anonfixedcoordinator, thecoordinatoris chosen(in adistributedfashion)amongtheprocesses
thatform partof thealgorithm.Thefactthatthereis acoordinatordoesnotmake thealgorithmless
distributed.

2. A distributedsystemmayhavemultiple, independentcritical sections.Imaginethatprocess0 wants
to entercritical sectionA andprocess1 wantsto entercritical sectionB. CanRicartandAgrawala’s
algorithmleadto deadlocks?Explainyouranswer.

Answer —

It dependson the groundrules. If processesentercritical regionsstrictly sequentially, that is, a
processin a critical region may not attemptto enteranotherone,thenthereis no way that it can
blockwhile holdingaresource(i.e.,acritical section)thatsomeotherprocesswants.Thesystemis
thendeadlockfree.On theotherhand,if process0 mayentercritical regionA andthentry to enter
critical region B, a deadlockcanoccur if someotherprocesstries to acquirethemin the reverse
order. TheRicartandAgrawalaalgorithmitself doesnot contributeto deadlocksinceeachcritical
region is handledindependentlyof all theothers.

3. Linearizabilityassumestheexistenceof aglobalclock. However, with strictconsistency weshowed
thatsuchanassumptionis not realisticfor mostdistributedsystems.Canlinearizabilitybe imple-
mentedfor physicallydistri-buteddatastores?

Answer —

Yes.Linearizabilityassumeslooselysynchronizedclocks,thatis, it assumesthatseveraleventsmay
happenwithin thesametimeslot. Thoseeventsneedto berankedadheringto sequentialconsistency.

4. Whenusinga lease,is it necessarythattheclocksof aclientandtheserver, respectively, aretightly
synchronized?

Answer —

No. If the client takesa pessimisticview concerningthe level at which its clock is synchronized
with thatof theserver, it will attemptto obtainanew leasefar beforethecurrentoneexpires.
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5. A file is replicatedon 10 servers. List all thecombinationsof readquorumandwrite quorumthat
arepermittedby thevoting algorithm.

Answer —

Thereadandwrite quorumvalues,respectively denotedby
���

and
���

shouldsatisfythefollowing
inequalities— ���������
	��
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Here
�������

. Sothepossiblevaluesof
���

are6, 7, 8, 9, 10.
For
�������

, thepossiblevaluesof
���

are5, 6, 7, 8, 9, 10.
For
�������

, thepossiblevaluesof
���

are4, 5, 6, 7, 8, 9, 10.
For
�������

, thepossiblevaluesof
���

are3, 4, 5, 6, 7, 8, 9, 10.
For
�������

, thepossiblevaluesof
���

are2, 3, 4, 5, 6, 7, 8, 9, 10.
For
���������

, thepossiblevaluesof
���

are1, 2, 3, 4, 5, 6, 7, 8, 9, 10.

6. Canthemodelof TMR handleByzantinefailures?

Answer —

Absolutely. Thewholediscussionassumedthat failing elementsput out randomresults,which are
thesameasByzantinefailures.

7. In the2-phasecommitprotocol,why canblockingnever becompletelyeliminated,evenwhenthe
participantselectanew coordinator?

Answer —

After theelection,thenew coordinatormaycrashaswell. In this case,the remainingparticipants
canalsonotreachafinal decision,becausethisrequiresthevotefrom thenewly electedcoordinator,
just asbefore.
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