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1. Skipped(will notbegraded)

2. (6.120f thetext) Ignorecase4 (restartthread...)sinceit truly is aratherunrealistic
policy.

(a) Rank1: (2), (6) - They have the greatestdegreeof concurreng becausell
resourcesreavailableuntil deadlockis detected.
Rank2: (1) - It grantsasmary asresourceequestsaasit canuntil thereis a
potentialdeadlock.
Rank3: (5) - By ordering,threadscanbe allocatedand someresourcesan
make progress.
Rank4: (4) - All resourcesvill bereleasedvheneaer onethreadis waiting.
Rank5: (3) - Whenoneprocessesenesall resources needsptherprocesses
cannotary progressThereforeijt is theleastconcurrent.

(b) Rank1: (3),(4), (5) - They utilize theleastprocessotime sincethe chanceof
deadlockis minimal andvery few waitsarerequired.
Rank2: (2) - Deadlockdetectionandkill takesthe additionalprocessotime.
Rank3: (1) - Considerablgrocessotime is consumedn the avoidanceof a
potentialdeadlock.
Rank4: (6) - Rolling backthe threads actionsincreaseshe processoover-
head.
Yes,the above orderingchangesvhenthe deadlocksoccurfrequently asthe
orderingis basedon an average caseanalysiswhich makescertainassump-
tionsaboutthefrequeng of deadlockoccurencdor every case.

3. Scheduling:

(a) Seefigurel.
(b) Seefigure?2.



Arrival Service Turn&rround
Process  Time Time Time

1 0 3%1-30%)=21 [ 21

2 2 6(1-30%)=4.2 — 6.3-2=43

3 4 4¥1-30%=28 1 9.1-4=5.1

4 & 5%(1-30%)=3.5 —1 12.6-6=6.6

5 8 2%1-30%)=14 1 14-8=6
Avg =432

Figurel: First ComeFirst Sened,with afastermprocessor

Figure2: RoundRobin(g 1), with afasterprocessor

Figure3: First ComeFirst Sered,with two processors

(c) Seefigure3.
4. Memoryand Cade:
(@) Serial:100% 1 10% 20 300pus

Parallel:90% 1 10% 20 290pus
(b) Serial:100% 1 5% 20 200us
Parallel:95% 1 5% 20 195us
(c) Serial:100% 1 10% 20 10% 001% 10000 310ps
Parallel:90% 1 10% 20 10% 001% 10000 300pus
(d) Serial:100% 1 10% 20 10% 01% 10000 400ps
Parallel:90% 1 10% 20 10% 01% 10000 390us
(e) Serial:100% 1 5% 20 5% 1% 10000 700us
Parallel:95% 1 5% 20 5% 1% 10000 695us

5. (@) For quick sort, sincethereare only 25000pagesavailable on which to sort,
the numberof pagefaultsfor eachroundis asbelow:
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(b)

(©)

(d)

1% Round:250000 1 25000 225000

2"d Round:250000 2 25000 200000

3'd Round:250000 4 25000 150000

4" Round:250000 8 25000 50000

Hence, thetotal numberof pagefaultis thesumof the pagefault of theabove
proceduresywhichis 625000.

For memge sort,the numberof pagefaultswould be:
1 250000 25000 2 125000 25000 4 62500 25000 8
31250 25000 16 15625 875000

Let us divide the datainto 10 blocks, sucheachblock hasa size of 25000
pagesSowewill have 10 blocksof pagefaults. We sortblock by block; after
sortingoneblock, the 25000pagesfrom that block arereusablefor the next
block. Hence thetotal numberof pagefaultswould be:

250000 25000 25000 10 475000

If a symmetricmultiprocessomere usedto supportparallelcomputationin
this problem,we would have lessexcecutiontime for the Merge Sortalgorith-
m. This is becausegvery iteration, the datasetis dividedin to two subsets,
andthesesubsetsanbe excecutedoy the multiple processorsimutaneously
thusshorteningthe excecutiontime. But for the Quick Sortalgorithm,since
every iterationis processedrom right to left sequentiallythereis no differ-
encebetweermultiprocessor®r a single processarHence the performance
is only improvedin Merge Sortalgoritmif a symmetricmultiprocessokvere
used.



