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1. Suchsystemwould pre-allocatea file spaceatthe creationtime, thenallow thefile
to grow dynamically Sincethe simplestfile organizationwould be to make the
diskimagematchthe virtual addresspacedentically, it meanghatthefile offset
is equalto the virtual address.Thereforeit would not be necessaryor pagetable
to translatevirtual addresgo file offset. Thefile systemwill allocatefile blocksin
arandomorderasneededso thatthereisn’'t any specialcodeto be written in the
file systemandjust useregularinterface. For thosevirtual addresgagethat will
never be usedat all, pagetablewould markthemasinvalid backingstoreaddress.
Whena pagefault occursto suchavirtual page the systemwould not allocatethe
disk block to it becausehe pagetableindicateit doesnt actually exist. Whena
modifiedpagecomesandthefile block hasnot yet beenallocated thefile system
would allocatea new blockin thebackingstoreatrandom.And sincethereis only
onebackingstore,the pagetableshouldstorethe actualallocationinformationfor
thefile, which meanghefile is mappedoy somesortof associatie table.

2. The disk rotatesat 750 rpm, which is equialentto 750/60 = 12.5 rotationsper
secondThus,asinglerotationrequiresl000/12.5 = 80 ms. Theaveragerotational
lateng is half of thetime requiredfor a singlerotation,henceit is 80/2 = 40 ms.
For caseB, C andD, a diagramof the disk allocatedwith 4-block clusterswith
two-way disk interleaving is shavn in thefigure below:

A. Timerequiredto serviceapagefaultif thepagesizeis 1 K
= Seektime + Rotationallateng + Datatransfertime + Cacheto VM time
=60+40+2x1+0.5x%x1
=1025ms

B. Time requiredto servicea pagefault if the pagesizeis 1 K whenthedisk is
allocatedwith 4-blockclustergseefigure)
= Seektime + Rotationallateng + Datatransfertime + Cacheto VM time
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Figurel: 4-blockclusterswith two-way disk interleaving

=60+40+2x7+0.5x4
=1160ms

C. Timerequiredto servicethe 1 K pageéult
= Seektime + Rotationallateng + Datatransfertime + Cacheto VM time
=60+40+2x7+05x%x1
=1145ms

D. Timerequiredto servicethe pagefault
= Seektime + Rotationallateng + Datatransfertime + Cacheto VM time
=60+40+2x7+0.5x%x4
=1160ms

If the replacedpagesin the caseabove are modified, the pagefault time would
typically double.Herearethe exacttimesrequiredfor eachcase:

A: T=(604+40+2%x1+0.5%x 1) x2=2050ms

B: T=(60+40+2x7+0.5x4)x2=2320ms

C:T=1145+ (60+40+2x 7+ 0.5x 4) =2305ms

D: T=(60+40+2x7+05x%x4)x2=2320ms

Advantages and disadvantages of these four approacheswith respect to each other:
CaseD may allocatepagesto a processhat may never be used. Thus, somein-
usepagesmnay be replacedunneccesarily/prematureln the otherhand,if those
pagegeally areneededn thenearfuture,it assureshatthey will bein thememory
Allocating4-blockpageqcaseB) leadsto alessemegreeof internalfragmentation,
which allows for a betteruse of the main memory When unwantedpagesare
allocated(asin case<C andD), thosepagescanbereplacedasandwhenneeded.

. The potentialproblemis thatconsisteng of the sharinginformationin this imple-

mentation.For example,oneprocessnodify theexecutablét is runningsothatthe
programrecompileit. Whenthenext pagefaultoccurs,t loadsa portionof thenew

versionof the program. While otheractive processeslidn’t changethe program,
the programin memorywould be internally inconsistent.If eachprocessllocate
andcopy theexecutablanto its own backingstore,it mightnotrunthenew version
of the programor atleastrun a consistenbne.



