
CSIS0234B Computer and Data Communication (Class B)
Tutorial 2

Extremely busy servers

Youaregivenaniterativeserver, anda client programto testtheefficiency of theserver. Your
taskis to testtheefficiency of theserverwhendifferentmethodsof concurrency is used.

Likeany benchmarking,it is essentialthatwedocumentwhatwearetesting,sothatotherscan
repeatit. Theprotocolis very simple: theserver sendsa character(’h’, “hello”) to theclient
andwaitsuntil the client makesa one-characterreply. The client will do the reverse,reada
characterandwrite anotherbackto theserver. You cantry themby runningit-server and
thenclient <hostname>. If youusethesamecomputertoactasaclientandaserver, youcan
uselocalhost asthehostname.But if possible,try to testwith two computersaswell.

1. The iterative server

Thecurrentserverhasthefollowing at theendto actasaniterativeserver:

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

// Iterativeserver
for (;;) {

int connected_socket = accept(sockfd, 0,0);
do_serv(connected_socket);
close(connected_socket);

}

Thedo_serv() functionperformsall theinteractionsbetweentheserverandtheclient,andyou
shouldnot needto touchit at all. All your work shouldbeon themainfunction(andpossibly
addsomeheaderfilesto theprogram).

Occasionallytheportsof a computerwill be too busy, andyou might want to changeto usea
differentport. Thereisoneoptionfor theserver,-p port_num,whichallowsyouto runit over
adifferentport. By default theserver runsonport7777.E.g.,to run it onport7778instead,use
it-server -p 7778.

2. The client

Theclientdoesthesimplethingto try completingasmany connectionsto theserveraspossible.
It usesfork() to createafew processes,all of themtrying to connectto theserverandperform
theinteractionrepeatedly. Theparentprocessthenwaitsfor sometimeto pass,andthenaskall
childrento stop. On stop,eachchild printshow many successfullyandfailedconnectionsare
made.Youshouldn’t needto changethecode,soit is not shown here.Therearea few options
to tunetheclient:

1. -c num_child: numberof childrento create,by default10.

2. -t test_time: amountof timeto testtheserver, by default5seconds.

3. -d conn_delay: amountof timeto wait duringaconnection,by default0 microsecond.

4. -p port_num: portnumber, by default7777.
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5. remote_host: thehostnameof theserver to test.

3. Your task

1. Testtheiterativeserver. Usedifferentvaluesof conn_delay(e.g.,100000)to seeits effect.

2. Changeit to aconcurrentserver, andtestit again. Comparetheresultswith thatin step1.

3. Changeit to a pre-forkingserver, andtestit again. Comparetheresultswith that in step1
and2.

4. Hints

1. Work in groupsof 2 to 3students.

2. To make it easyfor us to preparethe computersfor the next tutorial group, the files
client.cc, client, it-server.cc andit-server arewrite protected.Copy it-
server.cc to anotherfile beforemakingmodificationsto it.

3. After eachtest,wait for atleast1minutebeforestartinganother. Thisis toavoidconnection
errorsduetoportnumbersbeingusedup. Youcanusenetstat -t toseewhetherany old
connectionis still in TIME_WAIT state(waiting for sometime to preventold connection
to interferewith new ones).

4. SinceTCPallowsretransmission,connectionwill not fail becauseof insufficientbacklog.
(Seemanpageof listen()). The failuresof the client you seearedueto the problem
above(i.e.,portnumbercannotbeusedyet).

5. Our testwill makesomethousandconnections(or evenmore).If youarenotcareful,many
OSlimits canbeexceeded.Sotakethefollowing precautions:

• Makesurethattheconnectedport isclosedattheendof eachservercycle. Otherwise,
theserver will soongetanerrorof “too many file descriptors”wheneveraccept()
triesto makeaconnection.

• Make surethat the child processesproperlyexit() the programratherthangoing
backto thepathof theparent.Otherwiseall thechildrenwill at theendtry to run as
theserver, soonmakingthecomputerveryslow.

• Whenmakingtheconcurrentserver,makesurethatall childrenisproperlywaitedfor,
usingwait(0) (you will needto #include <sys/wait.h>), unlesstheparentis
terminated.Otherwisethedyingchildrenwill becomezombieprocesses,andsoonthe
computerwill runoutof processnumbers.


