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1 Overview

Theprojectis to write a programcollectinganddisplayingcomputermandoperatingsystenstatistics.
Thisis agoodreview of severaltopicswe have coveredin this course.

2 Specifications

Theprojectis to write a programthatcollectsanddisplaythefollowing cateoriesof computerand
operatingsystemstatistics:cpu specificationsinterrupt queuestatistics,systemwidememoryuse
statistics kernelstatisticsandprocessnformation.

More specifically your programshoulddisplay

cpu: for atleastoneof the processorgjisplay

processonumber

processoname

CpuMHz

cachesize
interrupt queue: for eachinterruptqueuedisplay

e thenumberandnameof queue
e numberof interrupts

memory use: (systemwide)

physicalmemory: totalavailable,usedfree,sizeof sharedsizeof cachednemoryin bytes
xor kBs
swapmemory: totalavailable,usedfreein bytesxor kBs
pagemovements: numberof pageghevirtual memorysystemhaspagedn andoutandthe
numberof swap pagesn andout sincesystemboot
kernel statistics:

kernelversion

boottime andtime sincebooting

time spentin usermode,usermodewith low priority, systemmode,andidle task

load averagedor lastone,five, andfifteen minutes(Note/ pr oc/ | oadavg alsore-
turnsthe numberof taskscurrentlyrunning,the total numberof tasks,andthelast pid.
Ignorethese.)



procesdnformation: for theuserspecifiedprocessdisplay

nameand IDs: procesdD (pid), executablename userlD, users name processstate(run-
ning, sleepingout interruptible sleepinguninterruptible zombie stopped)parents pid,
entireprocescommandine

running times:

startingtime of process

total cpurunningtime of process

total usermodecpurunningtime of process
total kernel-modecpurunningtime of process

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

virtual memory faults: numbersof minor and major pagefaults (A minor pagefault does
notrequireloadinga pagefrom disk.)

Your programshouldalsohave the capabilityto displaya list of processewith enoughinformation
displayedhatthe usercoulddeterminethe procesdD of aninterestingprocess.

Your programneedonly beconcernedvith realuserlDs, not effective userlDs. To corvertauid to
anameyou canusetheget pwui d( 3) command.

Your programneedonly work for Linux 2.2 or higheron a computersciencemachinewith one
processor Pleaseformat timesin understandabléormats, e.g., hh:mm:ss; considerusinglibrary
functions.Feelfreeto ignorefractionsof secondsvhenappropriate.

Implementthe userinterfaceasyou seefit. For example,youcanuseFLTK or someothertoolkit to
wrapthe programin awindow with menus.Alternately you canwrite atext-basedorogramusing
command-lineargumentdo specifybehaior or evendirectly querytheuser It's your choice.
TheFastLight Tool Kit is a GNU Library GeneralPublicLicenseC++ tool kit to “wrap windows”
aroundprogramsunningunderX, OpenGL,andWin32. Parsingcommand-lineagumentscanbe
simplifiedusingthe GnuLibc amgp interface.Seetheinfo pagedor Gnu'slibc, thenchoosd’rocess
Startup,ProgramArgumentsParsingProgramArgumentsArgp.

3 Obtaining the Information

Thereareseveral differentwaysto obtaintheinformationto display:

¢ Usesystemcallsto obtaintheinformation.

e UselLinux’s/ proc directory The pseudofilesn this directorycontaincomputerandoper
ating systemstatistics.Sincemary of thesefiles containtimely information,they arecreated
when needed. For example,when process273 starts,a directory/ pr oc/ 273 is created.
Thus,obtainingthe informationcanbe assimpleasreadingandparsingthe appropriatdile
in theappropriatairectory

Althoughthe/ pr oc directoryis one of Linux’s contritutions to the art of operatingsys-
temimplementationjt is not well documentedInformationcanbe found at /usr/src/linux-
2.2.5/Documentation/pragt (also available here)andin the proc(5) manualpage. When
featuresarenotdocumentedt canbeusefulto resortto justcat ing thedesired pr oc files.



e Usethe more portableLibGTop library. This library is designedto be a portableway to
extract systemspecificdataabouta computerandits operatingsystem(s).Version1.0.1is
available on the Januscomputersyersionl1.0.6is available via the WWW. (Version1.1.12
right now is only for the Solarisoperatingsystem.) Sincethe library is new, it is likely to
have bugs,but, if it works,your codewill be portableto otheroperatingsystems(l couldnot
figure outthe necessarjoaderflagsto usethelibrary.)

3.1 Ethics

Readinghroughthesourcecodeof Linux (or otheroperatingsystems’andof applicationprograms
with similar functionality for exampleshow to write the programis consideredunethicalandwill
probablyincreasghe amountof time necessaryo completethe assignment.

4 Programming Tips

Useary programminganguageyou desire.In fact, perl may be the bestlanguagédor this assign-
ment.

Whenprogramminghe sureto turn on all compilerwarningspossibleto illuminate asmary issues
aspossible.Thiswill greatlyincreasehe possibility your programis correctandportable.When
usinggcc andg++, usethe- WAl | option.| donotknow 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 desire,andwhatlanguageyou areusing.

Programandtestthe variouspiecesof your codebeforeaddingnew features. This helpsnarrav
down theregion whereerrorscanbe occurring.

To checkyourprograms correctnesssompareyour programs outputto thatoff ree( 1) ,t op( 1),
andgt op(1).

5 Grading and Logistics

You canwork in groupsof up to threepeople. Gradeswill be assignedprimarily accordingto
correctnesandfunctionality Adequatedocumentatiorof the projectandthe codewill assistin
assigningpartial credit (but, again,gradeswill primarily be assignedaccordingto correctnessand
functionality).

Hereis a possiblepoint distribution:

compilation,no memoryleaks,etc. 5-15points

easilyunderstoodiserinterface 10-20points
functionalityandcorrectness 65—-85points
total 100points

We do not have time for gradingto beinteractive. Justmalke sureyour programworks.



5.1 Submission
Use anorymous ftp to atlasO3 to submit your program$ source code.  Submit to

ftp://atlas03.cs.trinitgdupub/joldham/4320pp3d. If you needto packagetogetherseveral files,
usetar (1) .

Hereis oneway to submityour program:
1. ftp thematerial.
ftp atlas03.cs.trinity.edu
Use“anorymous”asyour passverd.
cd pub/j ol dham 4320/ pp3

put <source-code>
bye



