EECS122: Introductionto CommunicatiorNetworks

Homawork 8
(12 points)

Due: 1999-Nos-01-Mon(in class,or 467 Cory by 2pm)

Problem 1. (2 points) In homeavork 7 problem2 we calculatedhe throughputandeffi-

cieng (in theabsencef transmissiorerrors)of thealternatingbit protocolusing440byte
datapacletsand 60 byte ack pacletsover a link with a 5 ms propagatiordelayin each
direction. We found alternatingbit to be very inefficient over links with very high data
rates—atl Gbps,the throughputwas 99.96 paclets per second,which implies an effi-

cieng of only 0.035%.Let’stry replacingthe alternatingoit protocolby a sliding window

protocol.At 1 Gbps,whatwould thethroughputandefficiency if thewindow sizewerel0
paclkets?10071000710,0007?

Note For problems2-5,youwill needto referto the notesfrom the Oct-20lecture.

Problem 2.
a) (food-for-thought) Shaw thattwo-dimensionaparity candetectall 3-bit errors.
b) (1 point) Giveanexampleof a4-biterrorthatit cannotdetect.
¢) (food-for-thought) Shaw thatit cancorrectall 1-bit errors.

d) (food-for-thought) Show thatit cannotcorrectary 2-bit errors.

Problem 3.

a) (1 point) Supposehe messagel10010010010101% transmittedusing CRC-8.
Whatis the transmittedcodevord? (Reminder:The CRC calculationis a division of
polynomials,not a division of integers,sothereis no carrying. Also, it's modulo2,
so2x' = 0 and—x = X. Althoughit usesmoreink, it may be easierto understand
the calculationin its polynomialform thanin its bit-string form.)

b) (1 point) Supposehethird, fourth, andfifth mostsignificantbits of the codevord
areinverted.Whatis theresultof therecever's CRCcheck?

¢) (1 point) How doesthereceverknow anerrorhasoccurred?



Problem 4. Considerthe convolutionalcodeusingthe automatorpresentedn theslides
(it' sthe sameautomatorasin figure 6.18 of the textbook).

a) (1point) Tosendthemessagd01001 whatis transmittedoy theencoder?

b) (1 point) Supposethe channelinvertsthe secondand third bits. What message
doesthe decodeoutput?

¢) (food-for-thought) Forthesamemessagefind a 1-bit errorfor whichtherecever
might not reconstructhe original message.

Problem 5. TCPTahoeusegwo algorithmsto adjustthecongestiorwindow: congestion
avoidance (increasehewindow by onepaclet perround-triptime until alossoccurs then
resetit to one),andslow start (doublethe window onceperround-triptime, but switchto
congestioravoidancewhendoublingthewindow would exceedhalf thenumberof paclets
thatwereunacknavledgedwhenthelastlossoccurred).Suppose channehasa constant
round-triptime RTT andis ableto carry 32 pacletsper RTT (soif morethan32 aresent,
only thefirst 32 arrive).

a) (1point) If onlythecongestioravoidancealgorithmis usedwhatis thethroughput
in packetsperRTT? Whatis the efficiency of the protocol?Assumeno transmission
errors,but of coursepaclets mustbe lost whenthe channelis congested Assume
no othertraffic usesthe channel.You canusea simpleanalysisin which you divide
time into slotsof oneRTT each,andcountthe numberof pacletsdeliveredin each
slot. You mayassumehatthe sendereactsto alossin thevery next slot (in reallife
it would take alittle longer).

b) (1 point) As therateof thechannelincreasegit is ableto carry morepacletsper
roundtrip), the efficiency approachewhat?

¢) (1 point) Goingbackto thelink thatcancarry at most32 pacletsperRTT, if the
protocoluseshoth congestioravoidanceandslow start,whatarethethroughputand
efficiengy?

d) (1point) Astherateof thechanneincreasestheefficiengy approacheshat?



