CSI1S0234B Computer and Data Communication (ClassB)
Tutorial 2
Extremely busy servers

You aregivenaniterative serer, anda client programto testthe efficieng/ of thesener. Your
taskis to testtheefficieng of thesenerwhendifferentmethodsf concurreng is used.

Like any benchmarkingit is essentiathatwe documeniwhatwe aretesting sothatotherscan
repeatit. Theprotocolis very simple: thesener sendsa characte(’ h’ , “hello”) to theclient
andwaits until the client makesa one-charactereply. The client will do the reverse reada
charactemandwrite anotherbackto the sener. You cantry themby runningi t - server and
thencl i ent <hostname>. If youusethesamecomputerto actasaclientandasener, youcan
usel ocal host asthehostnameButif possiblefry to testwith two computeraswell.

1. Theiterative server

Thecurrentsener hasthefollowing attheendto actasaniterative sener:

if (listen(sockfd, 5) == -1)
die(" Cannot listen!");

/I lterative sener

for () {
int connected socket = accept(sockfd, 0, 0);
do_serv(connected_socket);
close(connected_socket);

}

Thedo_ser v() functionperformsall theinteractiondbetweerthesenerandtheclient,andyou
shouldnot needto touchit atall. All yourwork shouldbe onthe mainfunction(andpossibly
addsomeheadefilesto theprogram).

Occasionallythe portsof a computerwill betoo busy andyou might wantto changeto usea
differentport. Thereis oneoptionfor thesener,- p port _numwhichallowsyoutorunit over
adifferentport. By defaultthesenerrunsonport7777.E.g.,torunit onport7778insteaduse
it-server -p 7778,

2. Theclient

Theclientdoesthesimplethingto try completingasmary connectionso theseneraspossible.
It used or k() tocreateafew processesll of themtryingto connecto thesenerandperform
theinteractionrepeatedly The parentprocesghenwaitsfor sometimeto passandthenaskall
childrento stop. On stop,eachchild printshow mary successfullyandfailed connectionsare
made. You shouldnt needto changethecode soit is not shavn here. Thereareafew options
to tunetheclient:

1. -c num.chil d:numberof childrento createpy default10.
2. -t test_time:amountof timetotestthesener, by default5seconds.
3. -d conn_del ay:amountof timeto wait duringa connectionby defaultO microsecond.

4. -p port_num portnumberbydefault7777.
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5. remote host: thehostnameof thesenerto test.

3. Your task

1. Testtheiteratvesener. Usedifferentvaluesof conn_delaye.g.,100000}o seeits effect.

2. Changat to aconcurrensener, andtestit again. Compardaheresultswith thatin stepl.

3. Changst to a pre-forkingsener, andtestit again. Compareheresultswith thatin stepl
and2.

4. Hints

1. Workin groupsof 2to 3students.

2. To make it easyfor usto preparethe computersfor the next tutorial group, the files
client.cc,client,it-server.cc andit-server arewrite protected.Copy it -
server . cc toanotheffile beforemakingmodificationdo it.

3. After eachiestwaitfor atleastl minutebeforestartinganother Thisisto avoid connection
errorsdueto portnumberseingusedup. Youcanusenet st at -t toseewhetherary old
connectionis still in TIME_WAIT state(waiting for sometime to preventold connection
to interferewith new ones).

4. SinceTCPallowsretransmissiorgonnectiorwill notfail becaus@f insufficientbacklog.
(Seemanpageof | i st en() ). Thefailuresof the client you seearedueto the problem
above (i.e.,portnumbercannotbe usedyet).

5. Ourtestwill make somethousanctonnectiongor evenmore).If youarenotcareful, mary
OSlimits canbe exceeded.Sotake thefollowing precautions:

*  Makesurethattheconnectegbortis closedattheendof eachsenercycle. Otherwise,
thesenerwill soongetanerrorof “too mary file descriptorsiwheneeraccept ()
triesto make a connection.

*  Make surethatthe child processeproperlyexi t () the programratherthangoing
backto the pathof the parent. Otherwiseall the childrenwill attheendtry to runas
thesener, soonmakingthecomputerery slow.

*  Whenmakingtheconcurrensener, make surethatall childrenis properlywaitedfor,
usingwai t (0) (youwill needto #i ncl ude <sys/wai t. h>), unlessthe parentis
terminated.Otherwiseéhedyingchildrenwill becomezombieprocessesndsoonthe
computemwill runoutof processiumbers.



