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1. Suchsystemwould pre-allocateafile spaceat thecreationtime, thenallow thefile
to grow dynamically. Sincethe simplestfile organizationwould be to make the
disk imagematchthevirtual addressspaceidentically, it meansthat thefile offset
is equalto thevirtual address.Thereforeit would not benecessaryfor pagetable
to translatevirtual addressto file offset. Thefile systemwill allocatefile blocksin
a randomorderasneededso that thereisn’t any specialcodeto be written in the
file systemandjust useregular interface. For thosevirtual addresspagethat will
never beusedat all, pagetablewould mark themasinvalid backingstoreaddress.
Whena pagefault occursto sucha virtual page,thesystemwould not allocatethe
disk block to it becausethe pagetable indicateit doesn’t actuallyexist. Whena
modifiedpagecomesandthefile block hasnot yet beenallocated,thefile system
wouldallocateanew block in thebackingstoreat random.And sincethereis only
onebackingstore,thepagetableshouldstoretheactualallocationinformationfor
thefile, which meansthefile is mappedby somesortof associative table.

2. The disk rotatesat 750 rpm, which is equivalent to 750
�
60 � 12� 5 rotationsper

second.Thus,asinglerotationrequires1000
�
12� 5 � 80ms.Theaveragerotational

latency is half of thetime requiredfor a singlerotation,henceit is 80
�
2 � 40 ms.

For casesB, C andD, a diagramof the disk allocatedwith 4-block clusterswith
two-waydisk interleaving is shown in thefigurebelow:

A. Timerequiredto serviceapagefault if thepagesizeis 1 K
= Seektime+ Rotationallatency + Datatransfertime+ Cacheto VM time
= 60 + 40+ 2 � 1 � 0 � 5 � 1
= 102� 5 ms

B. Time requiredto servicea pagefault if thepagesizeis 1 K whenthedisk is
allocatedwith 4-blockclusters(seefigure)
= Seektime+ Rotationallatency + Datatransfertime+ Cacheto VM time
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Figure1: 4-blockclusterswith two-waydisk interleaving

= 60 + 40+ 2 � 7 � 0 � 5 � 4
= 116� 0 ms

C. Timerequiredto servicethe1 K pagefault
= Seektime+ Rotationallatency + Datatransfertime+ Cacheto VM time
= 60 + 40+ 2 � 7 � 0 � 5 � 1
= 114� 5 ms

D. Timerequiredto servicethepagefault
= Seektime+ Rotationallatency + Datatransfertime+ Cacheto VM time
= 60 + 40+ 2 � 7 � 0 � 5 � 4
= 116� 0 ms

If the replacedpagesin the caseabove are modified, the pagefault time would
typically double.Herearetheexacttimesrequiredfor eachcase:
A: T = � 60 � 40 � 2 � 1 � 0 � 5 � 1��� 2 = 205� 0 ms
B: T = � 60 � 40 � 2 � 7 � 0 � 5 � 4��� 2 = 232� 0 ms
C: T = 114� 5 �	� 60 � 40 � 2 � 7 � 0 � 5 � 4� = 230� 5 ms
D: T = � 60 � 40 � 2 � 7 � 0 � 5 � 4��� 2 = 232� 0 ms

Advantages and disadvantages of these four approaches with respect to each other:
CaseD may allocatepagesto a processthat may never be used. Thus,somein-
usepagesmaybereplacedunneccesarily/prematurely. On theotherhand,if those
pagesreallyareneededin thenearfuture,it assuresthatthey will bein thememory.
Allocating4-blockpages(caseB) leadsto alesserdegreeof internalfragmentation,
which allows for a betteruseof the main memory. When unwantedpagesare
allocated(asin casesC andD), thosepagescanbereplacedasandwhenneeded.

3. Thepotentialproblemis thatconsistency of thesharinginformationin this imple-
mentation.For example,oneprocessmodify theexecutableit is runningsothatthe
programrecompileit. Whenthenext pagefaultoccurs,it loadsaportionof thenew
versionof the program. While otheractive processesdidn’t changethe program,
theprogramin memorywould be internally inconsistent.If eachprocessallocate
andcopy theexecutableinto its own backingstore,it mightnot run thenew version
of theprogramor at leastruna consistentone.
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