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1 Overview

Thegoalis to experimentallyevaluatethe performancef pagereplacemenalgorithmson realistic
pagerequestraces.For example,givenasetof pagerequestshov muchworseis theleastrecently
used(LRU) algorithmthanthe optimalalgorithm?

2 Specifications

Your job is to createa simulatorthat, given a list of pagerequestsa specifiedpagereplacement
algorithm, and memorysize, determineshe numberof hits and missesnecessaryo satisfy the
requests.
Eachpagerequeswill bespecifiedas

[RW [0-9a-fA-F]+
Theseusuallywill occurone per line, but this is not required. The first letter indicateswhether
therequesis for a pageto read(R) or a pageto write (W. The following nonngative hexadecimal
number(without a beginning 0x) indicatesthe requestegage. Your simulatorneedhandleonly
pagerequestdrom one processat onetime (sothe procesdD is not necessary)hut it shouldbe
ableto processarequestist having ary length. Make no assumptiongiboutthe orderor frequeny
of requestdor particularpages.

Your simulatorshouldimplementthefollowing pagereplacemenalgorithms:

. theoptimal pagereplacemenalgorithm(§3.4.1),

. first-in, first-out(§3.4.3),
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3. leastrecentlyused(§3.4.6),
4. secondchance(§3.4.4),
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. leastfrequentlyused,.e., replacethe pagewith the smallestcount.

Your simulatorcan have ary userinterface, but it shouldbe olbvious how to chooseamongthe
variouschoicesand,hopefully the simulatorwill not have to be recompiledfor eachreplacement
algorithm.

Thefinal inputto thesimulatorshouldbe desiredpositve numberof pageframes.Assumeall page
framesareinitially empty

Given a list of pagerequestsa pagereplacemenalgorithm,anda memorysize, your simulator
shouldproducethe numberof

¢ readrequestgor pagesalreadyin memory

¢ write requestdor pagesalreadyin memory



e readrequestgor pagesotin memory

e write requestdor pagesotin memory

A few samplepagerequestsvill bemadeavailable. Youarealsoexpectedo contrituteareasonably
long pagerequesto usein gradingthesimulators.Therequesshouldhave atleastseseralhundred
requestsso it might be easierto eitherwrite a programto generaterequestsor recordthe page
requestof arunningprogram.

Feelfreeto work onary computeryou desire put gradingwill occurusingaUNIX computelin the
computersciencedomain.

3 PageRequestTraces

A few small pagerequestists will be madeavailable at ftp://atlas03.cs.trinitedupub/joldham/-
4320/pp2/samplePgReq¥ou canusethemfor preliminarytestingof your simulator but you will
probablywantto alsocreateyour own.

Mostrealisticpagerequestists shav locality of referenceTo obtaintheserealisticpagerequestsl
foundaresearchool namedvVMT race.(SeealsoScottKaplans researchpage.)To log aprograms
pagereferencesgompilethe C++ or C programwith the VMT racelibrary.

Hereis my understandin@f how to usethetool on a Linux box. (As aresearchool, the program
is notdocumentedhut | readsomeof thecode.)

1. Copy libvmtrace.aand Makefile to the directory containingyour C++/C program. (Be sure
to usetheyour browsers save functionsothatthetab charactergwhichlook like spacesare
saved. Do not useyour mouseto copy.)

2. Modify the blah-linux Makefile entry; substitutingyour programs namefor “blah.” If you
areusingg++, modify the CC entryto beg++.

3. Compileyour programusing“nake blah | i nux.”

4. Setthefollowing ervironmentvariables:

VMI_QSI ZE 1 eachrequesto a pageotherthanthis onemisses
VMI_QUT vmtrace.out determineshenameof the pagerequestogfile
VMI_DI RTY true recordwhethermpagerequesis areador write
VMI_STATI C true recordpagerequestgo the staticdatasegment
VMI_FLAG true recordpagerequests

If you areusingbashor sh, one cansetan ervironmentvariableusingthe decl are - x
command:
declare -x VMI_QSI ZE=1

If youareusingcshortcsh,onecansetanervironmentvariableusingtheset env command:
setenv VMI_QSI ZE 1

5. Runyour program.The pagerequestarestoredin the pagerequestog file.



4 Programming Tips

Useary programminglanguageyou desire,rememberinghat someof the pagerequestists can
have millions of linessofastprocessings desired.

Whenprogrammingpe sureto turn on all compilerwarningspossibleandresole asmary issues
aspossible.This will greatlyincreasehe possibility your programis portableto othercomputers
andoperatingsystemsandcanalsohelpfind programmingerrorswith reducedamountof testing.
Whenusinggcc andg++, usethe- Wal | option.| do notknow whatthe Jara optionsare.

To minimizeyour workload,useasmary library functionsaspossible. Dependingon thelanguage
you use, informationis available on UNIX manualpages,info pages(usethe UNIX command
i nf 0), WWW pagesandbooks.For morespecificinformation,comeseeme, telling mefor what
you desireandwhatlanguageyou areusing.

5 Grading and Logistics

You canwork in groupsof up to two people.Gradeswill be assignedbrimarily accordingto cor
rectnessAdequatedocumentatiorof the projectandthe codewill assisin assigningpartial credit
(but, again,gradeswill primarily beassignedccordingto correctness).

Hereis a possiblepoint distribution:

compilation,no memoryleaks,etc. 5-15points
pagerequestist submission 5-15points
easilyunderstoodiserinterface 5-15points
pagereplacemenalgorithmsandcorrectness remainingpoints
total 100points

Gradingwill beinteractve. Eachgroupwill make an appointmentvith me (Jefrey D. Oldham)
to have their simulatorgraded. Together we will gradethe assignmentccordingto the point
distribution, the classs submittedoagerequestists, andadditionalpagerequestists | create.

5.1 Submission

Useanorymousftp to atlasO3o submitbothyour programandyour pagerequestist. Submityour

programs sourcecodeandpossiblyanexecutableo ftp://atlas03.cs.trinitedupub/joldham/420/pp2/submitPgms.

If youneedo packagdogetherseveralfiles,usetar. Submityourpagerequestist to ftp://atlas03.cs.trinitgdupub/joldhe
Pleasenameyour files usingyour name.

Hereis oneway to submityour programandpagerequestist:
1. Packagdogetheryour programandsourcecode:
tar cvf <your-name>.tar program programcc Makefile
2. ftp thematerial.
ftp atlas03.cs.trinity.edu

Useanorymousasyour passverd.



cd pub/j ol dham 4320/ pp2/ submi t Pgrirs
put <your-nanme>.tar

cd ../subm t PgReqgs

put <your-page-request-list>

bye



