EECS122: Introductionto CommunicatiorNetworks

Homeawork 6
(9 points)

Due: 1999-Oct-15-Fr{in class,or 467 Cory by 2pm)

Notes The efficiencyof a LAN is the fraction of time that framesare being sent(suc-
cessfully). The accesdime is the amountof time a stationwaits to starttransmiting. An
active stationis onethat hasdatato send. The latencyof a ring is the time requiredfor
a bit to travel all the way aroundthering. For the tokenring problemsbelow, neglectthe
time requiredto emit or absorba token. (Suggestion:Readsections4.9 and4.10 of the
textbook.)

Problem 1. Consideran802.5tokenring with lateng L in which stationsareallowedto
hold thetokenfor atime nolongerthanH.

a) (1point) If onestationis alwaysactive andtheotherstationsareneveractive, what
is the efficiencgy of thering?

b) (1 point) Whatisthebestchoiceof H for thesituationof part(a)?

c) (1 point) If N stationsareactive, whatis theworst-caseccessime?

Problem 2. Consideran FDDI ring with lateng L andtargettokenrotationtime TTRT,
in which thereis alwaysatleastoneactive station.

a) (1 point) Whatvalueof TTRT maximizesthe efficiencgy? For this valueof TTRT,
whatarethe efficiency andworst-caseccesgime?

b) (1 point) What value of TTRT minimizesthe worst-caseaccesgime? For this
valueof TTRT, whataretheefficiency andworst-caseccessime?

Problem 3. Consideran FDDI ring with alateng of 200 ps, andstationsthateachwant
to sendone500byteframeevery millisecond.Thesearedelay-sensitieframes sosending
two framesevery 2 msis not sufficient.

a) (1point) How mary stationscanbeaccomodated?

b) (1 point) Old versionsof 802.5useddelayedtoken release a strangepracticein
which a stationdoesnot sendthe token immediatelyafter it hasfinishedsending
frames,but insteadwaits until all the datait senthasreturnedthensendshetoken.
If FDDI hadadoptedhis practice whatwould theanswerto part(a) have been?



Problem 4. (food-for-thought) In an802.11wirelessLAN usingCSMA/CA, stationS
sendsaadatapacletto stationR (whichis within range).Evenif weassumehatconnectvity
is symmetric(A canhearB if andonly if B canhearA), andcollisionsarethe only cause
of errors,andRTS/CTSpacletsnever collide with eachother it is still possiblethatR will
fail to receve thedatapaclet. Describeoneway this might happen.

Problem 5. (food-for-thought) Deviseaprotocolallowing stationsn awirelessLAN to
form alogical ring, in which every stationknows its successorrirstassumehatthe LAN

is fully connectedevery stationis in rangeof every other). Thentry to devise a protocol
thatworksfor any connected AN (wherethereis a pathfrom every stationto every other
station,but it might requiremultiple hops). Finally, try to devise a protocolthatadaptso
changesn thetopology

Problem 6. (2 points) Considerlinks with a bit error rate of 1010, meaningeachbit
sentoverthelink hasprobabilityl/lo10 of gettinginverted(thisis atypical valuefor ATM

links). If AAL5S is usedto send1024byte IP pacletsover anuncongestegathcontaining
20links (assumeéhe 19 switchescauseno errors),whatis the paclet lossrate (thefraction
of pacletsthatgetcorrupted)?



