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1 Overview

Thegoalis to experimentallyevaluatetheperformanceof pagereplacementalgorithmson realistic
pagerequesttraces.For example,givenasetof pagerequests,how muchworseis theleastrecently
used(LRU) algorithmthantheoptimalalgorithm?

2 Specifications

Your job is to createa simulatorthat, given a list of pagerequests,a specifiedpagereplacement
algorithm, and memorysize, determinesthe numberof hits and missesnecessaryto satisfy the
requests.

Eachpagerequestwill bespecifiedas
[RW] [0-9a-fA-F]+

Theseusuallywill occuroneper line, but this is not required. The first letter indicateswhether
therequestis for a pageto read(R) or a pageto write (W). Thefollowing nonnegative hexadecimal
number(without a beginning0x) indicatesthe requestedpage. Your simulatorneedhandleonly
pagerequestsfrom oneprocessat onetime (so the processID is not necessary),but it shouldbe
ableto processa requestlist having any length.Make no assumptionsabouttheorderor frequency
of requestsfor particularpages.

Yoursimulatorshouldimplementthefollowing pagereplacementalgorithms:

1. theoptimalpagereplacementalgorithm(
�
3.4.1),

2. first-in, first-out(
�
3.4.3),

3. leastrecentlyused(
�
3.4.6),

4. secondchance(
�
3.4.4),

5. leastfrequentlyused,i.e., replacethepagewith thesmallestcount.

Your simulatorcan have any user interface,but it shouldbe obvious how to chooseamongthe
variouschoices,and,hopefully, thesimulatorwill not have to berecompiledfor eachreplacement
algorithm.

Thefinal input to thesimulatorshouldbedesiredpositive numberof pageframes.Assumeall page
framesareinitially empty.

Given a list of pagerequests,a pagereplacementalgorithm,anda memorysize,your simulator
shouldproducethenumberof

� readrequestsfor pagesalreadyin memory

� write requestsfor pagesalreadyin memory
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� readrequestsfor pagesnot in memory

� write requestsfor pagesnot in memory

A few samplepagerequestswill bemadeavailable.Youarealsoexpectedto contributeareasonably
longpagerequestto usein gradingthesimulators.Therequestshouldhaveat leastseveralhundred
requestsso it might be easierto either write a programto generaterequestsor recordthe page
requestsof a runningprogram.

Feelfreeto work onany computeryoudesire,but gradingwill occurusingaUNIX computerin the
computersciencedomain.

3 PageRequestTraces

A few small pagerequestlists will be madeavailableat ftp://atlas03.cs.trinity.edu/pub/joldham/-
4320/pp2/samplePgReqs/.Youcanusethemfor preliminarytestingof your simulator, but you will
probablywantto alsocreateyourown.

Most realisticpagerequestlistsshow locality of reference.To obtaintheserealisticpagerequests,I
foundaresearchtool namedVMTrace.(SeealsoScottKaplan’s researchpage.)To log aprogram’s
pagereferences,compiletheC++ or C programwith theVMTracelibrary.

Hereis my understandingof how to usethetool on a Linux box. (As a researchtool, theprogram
is notdocumented,but I readsomeof thecode.)

1. Copy libvmtrace.aandMakefile to thedirectorycontainingyour C++/C program.(Be sure
to usetheyourbrowser’s save functionsothatthetabcharacters(which look likespaces)are
saved.Do notuseyourmouseto copy.)

2. Modify the blah-linux Makefile entry, substitutingyour program’s namefor “blah.” If you
areusingg++,modify theCC entryto beg++.

3. Compileyour programusing“make blah-linux.”

4. Setthefollowing environmentvariables:

VMT QSIZE 1 eachrequestto apageotherthanthisonemisses
VMT OUT vmtrace.out determinesthenameof thepagerequestlog file
VMT DIRTY true recordwhetherpagerequestis a reador write
VMT STATIC true recordpagerequeststo thestaticdatasegment
VMT FLAG true recordpagerequests

If you areusingbashor sh, onecansetan environmentvariableusing the declare -x
command:

declare -x VMT QSIZE=1

If youareusingcshor tcsh,onecansetanenvironmentvariableusingthesetenv command:
setenv VMT QSIZE 1

5. Runyourprogram.Thepagerequestsarestoredin thepagerequestlog file.
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4 Programming Tips

Useany programminglanguageyou desire,rememberingthat someof the pagerequestlists can
have millions of linessofastprocessingis desired.

Whenprogramming,besureto turn on all compilerwarningspossibleandresolve asmany issues
aspossible.This will greatlyincreasethepossibilityyour programis portableto othercomputers
andoperatingsystemsandcanalsohelpfind programmingerrorswith reducedamountof testing.
Whenusinggcc andg++, usethe-Wall option. I do not know whattheJava optionsare.

To minimizeyour workload,useasmany library functionsaspossible.Dependingon thelanguage
you use, information is available on UNIX manualpages,info pages(usethe UNIX command
info), WWW pages,andbooks.For morespecificinformation,comeseeme,telling mefor what
youdesireandwhatlanguageyouareusing.

5 Grading and Logistics

You canwork in groupsof up to two people.Gradeswill beassignedprimarily accordingto cor-
rectness.Adequatedocumentationof theprojectandthecodewill assistin assigningpartialcredit
(but, again,gradeswill primarily beassignedaccordingto correctness).

Hereis apossiblepointdistribution:

compilation,nomemoryleaks,etc. 5–15points
pagerequestlist submission 5–15points
easilyunderstooduserinterface 5–15points
pagereplacementalgorithmsandcorrectness remainingpoints
total 100points

Gradingwill be interactive. Eachgroupwill make an appointmentwith me (Jeffrey D. Oldham)
to have their simulatorgraded. Together, we will gradethe assignmentaccordingto the point
distribution, theclass’s submittedpagerequestlists,andadditionalpagerequestlists I create.

5.1 Submission

Useanonymousftp to atlas03to submitbothyourprogramandyourpagerequestlist. Submityour
program’ssourcecodeandpossiblyanexecutableto ftp://atlas03.cs.trinity.edu/pub/joldham/4320/pp2/submitPgms.
If youneedtopackagetogetherseveralfiles,usetar. Submityourpagerequestlist to ftp://atlas03.cs.trinity.edu/pub/joldham/4320/pp2/submitPgReqs.
Pleasenameyourfilesusingyourname.

Hereis oneway to submityourprogramandpagerequestlist:

1. Packagetogetheryour programandsourcecode:

tar cvf <your-name>.tar program program.cc Makefile

2. ftp thematerial.

ftp atlas03.cs.trinity.edu

Useanonymousasyour password.
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cd pub/joldham/4320/pp2/submitPgms
put <your-name>.tar
cd ../submitPgReqs
put <your-page-request-list>
bye
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