CSI1S0234B Computer and Data Communication (ClassB)
Tutorial 3
Filetransfer using UDP

In thistutorial,we aregoingto write asimplefile transfemprogramfor downloadingafile from a
UDPsener. UDPisaconnectionlesandunreliableservicesounreliablghatif youarenotcare
ful, pacletscanbelostevenin areliablenetwork. We will seetricksto avoid suchproblems.

In the computeryou will find two programsUDPSer ver . cc and UDPd i ent . cc, which
makesa UDP socletfor communicatingvith its peerin theirmai n() functions. Thenthey call
dg_ftp_serv() anddg_ftp_cli () respectrely, which you mustwrite to achiee thefile
transfer The client programneedsa commandine argumentspecifyingwherethe sener is.
Senerportnumberis hardcodedas12345 For simplicity, thesener shouldalwaysreadthefile
ori g.txt,andtheclientshouldalwayssasetherecevedfile inr ecei ved. t xt .

1. Your tasks

1. Completeheprogramsycommunicatinghewholefile in asingle UDPpaclet. Theclient
shouldstartthefile transferby sendinga 0-bytepaclet to thesener, andthesener should
replywith thecontentof thefile. Useabuffer 128KiBin sizefor readingandrecevingthe
file. Testyourprogramwith asmallfile (of afew hundredbytese.g.,“smal | . t xt”).

2. Trytouseyour programto transferafile of sizecloseto 128KiB (e.g.,'nedi um t xt "), to
seethatit fails becaus¢he maximumpaclet sizeis exceeded.Modify your programsso
thatthesenerreads1096bytesfrom thefile atatime,andsendit in aseparat@aclet. The
senersends0-byteUDP pacletto notify endof file. Try yourprogramagain. Checkthat
thefile transferreccannow bestartedalthoughthefile recevedis notcomplete.

3. Somepacletsarelostbecausegheclientbuffer is not sufficientto hold thefile. Implement
a simple“flow-control” mechanismo avoid overrunningthe client buffer: everytimethe
sener sendsone paclet, it waits for the client’s “acknavledgement’beforecontinuing.
Theacknavledgements a 0-bytepaclket,whichis sentby theclientwheneerit recevesa
paclet. Checkthatthefile is transferrectorrectly

4. If timeallows,modify thesener programsothatit allows simultaneousonnectiongrom
multiple clients. A separateprocessshouldbe created(usingf or k() ) for eachclient.
The parentshouldreturnto listeningimmediately while the child shouldcreatea nen
soclet (with a new port assignedy the sener OS)for file transfer After thefile transfer
the child shouldexit the program. You cantestthe sener using a large-sizefile (e.g.,
“l arge. txt”).

2. Note

The loopbackinterfaceis reliable,i.e., framesdeliveredare alwaysreceved,in correctorder
This remainstrue for a single Ethernetnetwork, so you cantestyour programin 2 different
machinesand it will still work. For unreliablenetwork, or network connectedby routers,
betterschemanustbe usedto guardagainstout-of-ordertransmissiormndlostframege.g.the
programfailswhenthesenerisin virtue).Usuallyit is mucheasierto justuseTCPinstead.



