CS213,Fall 2000
Homawork AssignmenH4: Writing concurrenprograms
Assigned:Nov. 16, Due: Wed.,Nov. 29, 11:59PM

Novemberl5, 2000

Dave O’Hallaron(dr oh@s. cmu. edu) is theleadpersonfor this lah.
The purposeof this assignments to help you becomemore familiar with different stylesof concurrent

programmingandexceptionalcontrolflow.
L ogistics
You mustwork aloneon this assignmentAll thefiles you needarein thedirectory:

[ af s/ cs. crmu. edu/ academ c/ cl ass/ 15213-f 00/ H4
Startby copying the file H4. t ar from that directoryto a (protected)directoryin which you planto do
yourwork. Thengive thecommand:t ar xvf H4.tar. Thiswill causeB filesto be unpacledinto the
directory: READVE, Makefil e,ics.c,ics.h,tfgets-main.c,tfgets. h,tfgets-proc.c,
tfgets-thread. c. You wil be modifying and handingin the t f get s- proc. ¢ andtf get s-
t hr ead. c files. Enteryour Andrew login ID at the top of eachthesetwo files. Do this right away so
you don't forget.
Description
Thestandardibrary function

char *fgets(char *s, int size, FILE *stream;

readsn atmostsi ze- 1 characterérom st r eam storestheminto the buffer pointedto by s, andreturns
s. If wewereto call f get s with thest di n stream,

char *s = fgets(s, BUFSIZE, stdin);



thenf get s would block (possiblyforever) until we typedsomethingandhit the<r et ur n> key.

Yourtaskis to developatimeoutversionof f get s calledt f get s. If theusertypesaninput stringwithin
5secondsthent f get s behaesjustlikef get s, immediatelyreturningapointerto s. If 5 secondlapse
withoutary keyboardinput, thent f get s timesoutandreturnsNULL to thecaller

Youwill developtwo differentsolutions,in two differentsourcefiles, onebasedbn processesandtheother
basednthreads:

e tfgets-proc. c: This solutionwill implementt f get s using processessignals,and nonlocal
jumps.

e tfgets-thread. c: Thissolutionwill implementt f get s usingthreads.

Type make to compile your solutionsand link eachof them with a simple driver routine (t f get s-

mai n. ¢) thatcallst f get s andprintstheresult. The outputis a pair of binariescalledt f get s- pr oc
andt f get s-t hr ead. If your solutionsareworking properly thesebinarieswill immediatelyechothe
input string if you type somethingwithin 5 seconds.Otherwisethey will timeoutby printing “BOOM!”,

We will evaluatethe correctnessf your solutionsusingthet f get s- mai n. c driver.

Rules

¢ Do all yourwork onthefishmachines.
e Do notusetheal ar mfunctionin ary of your solutions.
e Reapall child processeandpeerthreadseforereturningto thecaller

e Do notmix signalsandthreads.

Evaluation

Eachsolutionis worth 5 points,for atotal of 10 points.

Hints and suggestions

e Tohelpyougetstartedwe haveincludedtemplatedort f get s- pr oc. c andt f get s-t hr ead. c.
You may modify thesefiles ary way you wish.

e Expectyoursolutionto beabout60-80linesof C code.Our process-basesblutionuseshefollowing
Linux functions:f or k,wai t ,si gnal ,sl eep,ki |l | ,si gsetj np,si gl ongj np,andpause.
Our threads-basedolutionusespt hr ead_cond_si gnal andpt hread_cond_ti medwai t,
alongwith the usualcalls for creatingandreapingthreads.We alsousept hr ead_cancel , which
kills apeerthread.



e Programmingwith processessignals,andnon-localjumpsis describedn detailin Handout 6: Ex-
ceptional Control Flow.

e Becausegourprocess-basesblutionwill needto performanonlocaljumpfrom asignalhandleryou
mustusesi gset j np andsi gl ongj np, ratherthantheir set j np andl ongj np counterparts.
Otherthanthe fact that the former can be usedfrom signal handlerswhile the latter cannot,their
behaiors andinterfacesareidentical.

e Thepause function,which we haven't discussedn class,simply blocksthe processandwaitsfor a
signalto arrive.

¢ We have includedsomeerrorhandlingwrapperroutinesin i ¢s. ¢ thatmight be helpfulto you. You
arenotrequiredto usethem.

e Remembethat man pagesareyour friends. For example,type man pt hr ead_cancel to learn
moreaboutthept hr ead_cancel function.

Hand in
To handinyourt f get s- proc. ¢ andt f get s-t hr ead. c files, type
make handi n NAME=user namne

whereuser nane is your Andrew login ID. After thehandin,if you discorer a mistale andwantto submit
arevisedcopy, type

make handi n NAVE=user nanme VERSI ON=2
You canverify your handinby lookingin
/ af s/ cs. cnmu. edu/ academni c/ cl ass/ 15213-f 00/ H4/ handi n

You have list andinsertpermissionsn this directory but no reador write permissions.



