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1 Overview

Theprojectis to write aprogramcollectinganddisplayingcomputerandoperatingsystemstatistics.
This is agoodreview of severaltopicswe have coveredin thiscourse.

2 Specifications

Theprojectis to write aprogramthatcollectsanddisplaythefollowing categoriesof computerand
operatingsystemstatistics:cpu specifications,interruptqueuestatistics,systemwidememoryuse
statistics,kernelstatistics,andprocessinformation.

More specifically, your programshoulddisplay

cpu: for at leastoneof theprocessors,display

� processornumber
� processorname
� cpuMHz
� cachesize

interrupt queue: for eachinterruptqueue,display

� thenumberandnameof queue
� numberof interrupts

memory use: (systemwide)

physicalmemory: totalavailable,used,free,sizeof shared,sizeof cachedmemoryin bytes
xor kBs

swapmemory: totalavailable,used,freein bytesxor kBs

pagemovements: numberof pagesthevirtual memorysystemhaspagedin andoutandthe
numberof swappagesin andout sincesystemboot

kernel statistics:

� kernelversion
� boottimeandtimesincebooting
� time spentin usermode,usermodewith low priority, systemmode,andidle task
� load averagesfor last one,five, andfifteen minutes(Note/proc/loadavg alsore-

turnsthenumberof taskscurrentlyrunning,thetotal numberof tasks,andthelastpid.
Ignorethese.)
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processinformation: for theuser-specifiedprocess,display

nameand IDs: processID (pid), executablename,userID, user’s name,processstate(run-
ning,sleepingbut interruptible,sleepinguninterruptible,zombie,stopped),parent’spid,
entireprocesscommandline

running times:
� startingtimeof process
� total cpurunningtime of process
� total user-modecpurunningtimeof process
� total kernel-modecpurunningtime of process

virtual memory use: virtual memorysize,numberof pagesin physicalmemory, maximum
numberof bytesin physicalmemory

virtual memory faults: numbersof minor andmajor pagefaults(A minor pagefault does
not requireloadingapagefrom disk.)

Yourprogramshouldalsohave thecapabilityto displaya list of processeswith enoughinformation
displayedthattheusercoulddeterminetheprocessID of aninterestingprocess.

Yourprogramneedonly beconcernedwith realuserIDs, noteffective userIDs. To convert auid to
aname,you canusethegetpwuid(3) command.

Your programneedonly work for Linux 2.2 or higheron a computersciencemachinewith one
processor. Pleaseformat timesin understandableformats,e.g.,hh:mm:ss; considerusing library
functions.Feelfreeto ignorefractionsof secondswhenappropriate.

Implementtheuserinterfaceasyouseefit. For example,youcanuseFLTK or someothertoolkit to
wraptheprogramin a window with menus.Alternately, you canwrite a text-basedprogramusing
command-lineargumentsto specifybehavior or evendirectlyquerytheuser. It’s yourchoice.

TheFastLight Tool Kit is a GNU Library GeneralPublicLicenseC++ tool kit to “wrap windows”
aroundprogramsrunningunderX, OpenGL,andWin32. Parsingcommand-lineargumentscanbe
simplifiedusingtheGnuLibc argp interface.Seetheinfo pagesfor Gnu’s libc, thenchooseProcess
Startup,ProgramArguments,ParsingProgramArguments,Argp.

3 Obtaining the Inf ormation

Thereareseveraldifferentwaysto obtaintheinformationto display:

� Usesystemcallsto obtaintheinformation.

� UseLinux’s /proc directory. Thepseudofilesin this directorycontaincomputerandoper-
atingsystemstatistics.Sincemany of thesefilescontaintimely information,they arecreated
whenneeded.For example,whenprocess273 starts,a directory/proc/273 is created.
Thus,obtainingthe informationcanbeassimpleasreadingandparsingtheappropriatefile
in theappropriatedirectory.

Although the /proc directory is oneof Linux’s contributions to the art of operatingsys-
tem implementation,it is not well documented.Informationcanbe foundat /usr/src/linux-
2.2.5/Documentation/proc.txt (also availablehere)and in the proc(5)manualpage. When
featuresarenotdocumented,it canbeusefulto resortto justcating thedesired/proc files.
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� Use the more portableLibGTop library. This library is designedto be a portableway to
extract systemspecificdataabouta computerandits operatingsystem(s).Version1.0.1is
availableon the Januscomputers;version1.0.6is availablevia the WWW. (Version1.1.12
right now is only for the Solarisoperatingsystem.)Sincethe library is new, it is likely to
havebugs,but, if it works,yourcodewill beportableto otheroperatingsystems.(I couldnot
figureout thenecessaryloaderflagsto usethelibrary.)

3.1 Ethics

Readingthroughthesourcecodeof Linux (or otheroperatingsystems’)andof applicationprograms
with similar functionality for exampleshow to write theprogramis consideredunethicalandwill
probablyincreasetheamountof time necessaryto completetheassignment.

4 Programming Tips

Useany programminglanguageyou desire.In fact,perl maybethebestlanguagefor this assign-
ment.

Whenprogramming,besureto turnon all compilerwarningspossibleto illuminateasmany issues
aspossible.This will greatlyincreasethepossibilityyour programis correctandportable.When
usinggcc andg++, usethe-Wall option. I donot 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
youdesire,andwhatlanguageyouareusing.

Programandtest the variouspiecesof your codebeforeaddingnew features.This helpsnarrow
down theregion whereerrorscanbeoccurring.

Tocheckyourprogram’scorrectness,compareyourprogram’soutputto thatof free(1),top(1),
andgtop(1).

5 Grading and Logistics

You can work in groupsof up to threepeople. Gradeswill be assignedprimarily accordingto
correctnessandfunctionality. Adequatedocumentationof the projectand the codewill assistin
assigningpartial credit (but, again,gradeswill primarily beassignedaccordingto correctnessand
functionality).

Hereis apossiblepointdistribution:

compilation,nomemoryleaks,etc. 5–15points
easilyunderstooduserinterface 10–20points
functionalityandcorrectness 65–85points
total 100points

Wedonothave time for gradingto beinteractive. Justmake sureyourprogramworks.
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5.1 Submission

Use anonymous ftp to atlas03 to submit your program’s source code. Submit to
ftp://atlas03.cs.trinity.edu/pub/joldham/4320/pp3/. If you needto packagetogetherseveral files,
usetar(1).

Hereis oneway to submityourprogram:

1. ftp thematerial.

ftp atlas03.cs.trinity.edu

Use“anonymous”asyourpassword.

cd pub/joldham/4320/pp3
put <source-code>
bye
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