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1. Skipped(will notbegraded)

2. (6.12of thetext) Ignorecase4 (restartthread...)sinceit truly is a ratherunrealistic
policy.

(a) Rank1: (2), (6) - They have the greatestdegreeof concurrency becauseall
resourcesareavailableuntil deadlockis detected.
Rank2: (1) - It grantsasmany asresourcerequestsasit canuntil thereis a
potentialdeadlock.
Rank3: (5) - By ordering,threadscanbe allocatedandsomeresourcescan
makeprogress.
Rank4: (4) - All resourceswill bereleasedwheneveronethreadis waiting.
Rank5: (3) - Whenoneprocessreservesall resourcesit needs,otherprocesses
cannotany progress.Therefore,it is theleastconcurrent.

(b) Rank1: (3), (4), (5) - They utilize theleastprocessortimesincethechanceof
deadlockis minimalandvery few waitsarerequired.
Rank2: (2) - Deadlockdetectionandkill takestheadditionalprocessortime.
Rank3: (1) - Considerableprocessortime is consumedin theavoidanceof a
potentialdeadlock.
Rank4: (6) - Rolling backthe thread’s actionsincreasestheprocessorover-
head.
Yes,theabove orderingchangeswhenthedeadlocksoccurfrequently, asthe
orderingis basedon anaverage caseanalysis,which makescertainassump-
tionsaboutthefrequency of deadlockoccurencefor everycase.

3. Scheduling:

(a) Seefigure1.

(b) Seefigure2.
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Figure1: First ComeFirst Served,with a fasterprocessor

Figure2: RoundRobin(q � 1), with a fasterprocessor

Figure3: FirstComeFirst Served,with two processors

(c) Seefigure3.

4. MemoryandCache:

(a) Serial:100% � 1 � 10% � 20 � 3 � 00µs
Parallel: 90% � 1 � 10% � 20 � 2 � 90µs

(b) Serial:100% � 1 � 5% � 20 � 2 � 00µs
Parallel: 95% � 1 � 5% � 20 � 1 � 95µs

(c) Serial:100% � 1 � 10% � 20 � 10% � 0 � 01% � 10000� 3 � 10µs
Parallel: 90% � 1 � 10% � 20 � 10% � 0 � 01% � 10000� 3 � 00µs

(d) Serial:100% � 1 � 10% � 20 � 10% � 0 � 1% � 10000� 4 � 00µs
Parallel: 90% � 1 � 10% � 20 � 10% � 0 � 1% � 10000� 3 � 90µs

(e) Serial:100% � 1 � 5% � 20 � 5% � 1% � 10000� 7 � 00µs
Parallel: 95% � 1 � 5% � 20 � 5% � 1% � 10000� 6 � 95µs

5. (a) For quick sort, sincethereareonly 25000pagesavailableon which to sort,
thenumberof pagefaultsfor eachroundis asbelow:
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1st Round:250000� 1 � 25000� 225000
2nd Round:250000� 2 � 25000� 200000
3rd Round:250000� 4 � 25000� 150000
4th Round:250000� 8 � 25000� 50000
Hence, thetotalnumberof pagefault is thesumof thepagefaultof theabove
procedures,which is 625000.

(b) For mergesort,thenumberof pagefaultswouldbe:
1 ��� 250000� 25000��� 2 ��� 125000� 25000��� 4 �	� 62500� 25000��� 8 �� 31250� 25000�
� 16 � 15625� 875000

(c) Let us divide the datainto 10 blocks,sucheachblock hasa sizeof 25000
pages.Sowewill have10blocksof pagefaults.Wesortblockby block;after
sortingoneblock, the25000pagesfrom thatblock arereusablefor thenext
block. Hence,thetotal numberof pagefaultswouldbe:� 250000� 25000�
� � 25000 � 10� � 475000

(d) If a symmetricmultiprocessorwereusedto supportparallelcomputationin
thisproblem,wewouldhavelessexcecutiontimefor theMergeSortalgorith-
m. This is because,every iteration,thedatasetis divided in to two subsets,
andthesesubsetscanbeexcecutedby themultipleprocessorssimutaneously,
thusshorteningtheexcecutiontime. But for theQuick Sortalgorithm,since
every iterationis processedfrom right to left sequentially, thereis no differ-
encebetweenmultiprocessorsor a singleprocessor. Hence,theperformance
is only improvedin Merge Sortalgoritmif a symmetricmultiprocessorwere
used.
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