
CSIS0234B Computer and Data Communication (Class B)
Tutorial 3

File transfer using UDP

In thistutorial,wearegoingtowriteasimplefile transferprogramfor downloadingafile from a
UDPserver. UDPisaconnectionlessandunreliableservice,sounreliablethatif youarenotcare-
ful, packetscanbelostevenin a reliablenetwork. Wewill seetricksto avoid suchproblems.

In the computeryou will find two programsUDPServer.cc and UDPClient.cc, which
makesaUDPsocket for communicatingwith itspeerin theirmain() functions.Thenthey call
dg_ftp_serv() anddg_ftp_cli() respectively, which you mustwrite to achieve the file
transfer. The client programneedsa commandline argumentspecifyingwherethe server is.
Serverportnumberishardcodedas12345.For simplicity, theservershouldalwaysreadthefile
orig.txt, andtheclientshouldalwayssavethereceivedfile in received.txt.

1. Your tasks

1. Completetheprogramsbycommunicatingthewholefile in asingle UDPpacket. Theclient
shouldstartthefile transferby sendinga 0-bytepacket to theserver, andtheservershould
replywith thecontentof thefile. Useabuffer 128KiBin sizefor readingandreceiving the
file. Testyourprogramwith asmallfile (of a few hundredbytes,e.g.,“small.txt”).

2. Try to useyourprogramto transferafile of sizecloseto 128KiB(e.g.,“medium.txt”), to
seethat it failsbecausethemaximumpacket sizeis exceeded.Modify your programsso
thattheserverreads4096bytesfrom thefile atatime,andsendit in aseparatepacket. The
serversendsa0-byteUDPpackettonotify endof file. Try yourprogramagain. Checkthat
thefile transferredcannow bestarted,althoughthefile receivedis notcomplete.

3. Somepacketsarelostbecausetheclientbuffer is notsufficientto hold thefile. Implement
a simple“flow-control” mechanismto avoid overrunningtheclient buffer: every time the
server sendsonepacket, it waits for the client’s “acknowledgement”beforecontinuing.
Theacknowledgementis a0-bytepacket,whichis sentby theclientwhenever it receivesa
packet. Checkthatthefile is transferredcorrectly.

4. If timeallows,modify theserverprogramsothatit allowssimultaneousconnectionsfrom
multiple clients. A separateprocessshouldbe created(usingfork()) for eachclient.
The parentshouldreturn to listening immediately, while the child shouldcreatea new
socket (with a new port assignedby theserver OS)for file transfer. After thefile transfer,
the child shouldexit the program. You can test the server usinga large-sizefile (e.g.,
“large.txt”).

2. Note

The loopbackinterfaceis reliable,i.e., framesdeliveredarealwaysreceived,in correctorder.
This remainstrue for a singleEthernetnetwork, so you cantestyour programin 2 different
machinesand it will still work. For unreliablenetwork, or network connectedby routers,
betterschememustbeusedto guardagainstout-of-ordertransmissionandlost frames(e.g.,the
programfailswhentheserver is in virtue).Usuallyit is mucheasierto justuseTCPinstead.


