
EECS122: Introductionto CommunicationNetworks

Homework 7
(6 points)

Due:1999-Oct-22-Fri(in class,or 467Coryby 2pm)

Problem 1. (2 points) (This is a clearerstatementof chapter5 problem8.) Considera
40 Mbpsphysicallayerconnectinga customer’s machineto a network provider’s switch,
carryingcontiguousframes(no gapsbetweenconsecutive frames),eachframeconsisting
of tencontiguousATM cellsplus95 bytesof header/trailer. Assumethat theswitchdoes
notwait for awholeframeto arrivebeforeextractingthecells,but ratherreceiveseachcell
assoonasthat cell hasarrived. This streamof ATM cells (which includesevery cell in
every frame)is consideredconstantbit rate,but becauseof theframingstructurethecells
arenotevenlyspaced.Whatis theminimumpeakcell rate(PCR)thatthestreamconforms
to? Given that PCR,what is the minimum cell delayvariationtolerance(CDVT) that it
conformsto?

Problem 2. (2 points) Supposethe alternatingbit protocol is usedwith 440 byte data
packetsand60 byteackpacketson a link with a 5 mspropagationdelayin eachdirection.
In theabsenceof transmissionerrors,whatarethethroughput(in packetspersecond)and
efficiency if thelink datarateis 1 kbps?100kbps?10 Mbps?1 Gbps?

Problem 3. (2 points) Assumetheround-triptime of a channelis lessthanT . Thenthe
stop-and-wait protocolis correct:

source: S � 0
M � first message
while true

sendS � M
wait up to T for ack
if receivedackthen

M � next message
S � not S

endif
endwhile

sink: R � 0
while true

wait for any seq,message
if seq � R then

delivermessage
R � not R

endif
sendack

endwhile

(This versionof the protocolassumesthereis an infinite supplyof messagesto be sent.)
Stop-and-wait putsa one-bitsequencenumberin the packetsgoing from sourceto sink,
but not in the packetsgoing the otherway (the acks). Write down a protocolsimilar to
stop-and-wait, wherethe sourceandsink againusevariablesS andR respectively, both
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initialized to 0, but wheretheone-bitsequencenumberappearsonly in thepacketsgoing
from sink to source,not in theonesgoingfrom sourceto sink. Likestop-and-wait, thenew
protocolmustbecorrectundertheassumptionthattheround-triptime is lessthanT .
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