EECS122: Introductionto CommunicatiorNetworks
Homeawork 7 Solutions

Solution 1. Recallthataconstanbit ratestreams saidto conformto theparameter®CR
andCDVT if we canimaginethatthe streamis copiedinto a leaky bucket with capacity
1 cell4+ CDVT - PCRthat drainsat rate PCR, and the bucket never overflons. Ten cells
arrivein eachframe,socellsarrive atanaveragerateof

10cells

53 bytes 8 bits second
(10 cells =g +95 bytes) " “byte " 20x10P bits

= 80,000cells/second

If the bucket drainsary slower thanthat, it will eventuallyoverflow, solet’s supposeour
bucketdrainsatthatrate,andseeif we canfind abucketlargeenougththatit won’t overflow.
We canassumehe bucket is emptywhenthefirst cell arrives. The secondcell will arrive
onecell-timelater, whereacell-timeis

8 bits_ second
byte 40x 108 bits

53 bytes =106 s

Thefirst cell is not fully drainedwhenthe secondarrives, so the bucket is morefull just
afterthe secondcell arrivesthanjust afterthefirst arrived. Similarly, it will beevenmore
full just after the third cell arrives, and so on until the last cell in the frame (the tenth)
arrives.During the nine cell-timesbetweenthe arrival of thefirst cell andthe arrival of the
tenth,tencellsenterthe bucket, while thenumberthatleave is

80,000cells
ond

Therefore2.368cells muststill bein the bucket. The gapbetweerthe lastcell of thefirst

frameandthefirst cell of thesecondrameis (534 95) bytesinsteadof the usual53 bytes
(becausef thetrailer andheader).Not coincidentally this providesjust enoughtime for

those2.368cellsto drainfrom the bucket (becauseave let the bucket drain at the average
arrival rate), so the whole processepeatsor eachframe. The mostfull the bucket ever

getsis 2.368cells,sowe setthatequalto 1 cell+ CDVT - PCR,andfind that

9.10.6 x 10 % seconds = 7.632cells

second

1us



Solution 2. In the alternatingbit protocol,the sourcesendsa messagéperhapsepeat-
edly) until it recevesan acknavledgemenfor that messagethenit moveson to the next

messageSothethroughputs onepaclet perround-triptime. Whenthe datarateis C, the
round-triptimeis

= 7440cl§ytes+ 0.005second+ 60 lz:ytes_l_ 0.005second= 7500 cl:)ytes

Thetime to transmita datapacletis

+0.01seconds

_ 440bytes
N C

Theefficiengy is thethroughpu(1 paclet/p) dividedby thechannel pacletrate(1 paclet/1),
whichis t/p. Pluggingin the variousvaluesfor C (andrememberinghe factorof 8 bits
perbyte),we get:

datarate throughput efficiengy
1kbps 0.249paclets/second 87.8%

100kbps 20.0paclets/second  70.4%

10Mbps 96.2paclets/second  3.38%
1Gbps 99.960paclets/second 0.0352%

Solution 3. Onesolutionis, insteadof having the sourcerepeatedlysenda messageintil
it getsanack,have thesinkrepeatedlyequesttmessagentil it getsthedata.Sothecode
for the sourceandsink s roughly swapped:

sink: R« 0 source: S« 0
while true M « first message
sendR,req while true
waitupto T for message wait for arny seqreq
if recevedmessagehen if seg= notSthen
deliver message M < next message
R+ notR S+ notS
endif endif
endwhile sendM
endwhile



