EECS122: Introductionto CommunicatiorNetworks
Homeawork 5 Solutions

Solution 1. Thereare only a finite numberof ID values,so eventually they must be
reused.To preventary risk of fragmentsrom differentdatagram$eingsplicedtogether
we mustmalke surethattwo datagramswith the samelD numberdo not circulatein the
network at the sametime. Therefore after usingan ID numberthe sendemustwait 60
seconds$o make sureit is removedfrom the network beforebeforeusingthesamelD num-
beragain(with thesamesourceanddestinatioraddresses)helD field is 16 bitswide, so
thereare 216 differentD numbersgachof which canbe usedonceevery 60 secondsfor a
total rateof

16 :
2 datagram§ 576 bytes_ 8 bItS' Mbps - 5.03Mbps
60seconds datagram byte 1(f bit/second

Solution 2. Acknowledgementsncludea window field containingthe numberof avail-
ablebytes(w) in therecever’s buffer. In orderto preventthe recever’s buffer from over-
flowing, thesendeis restrictedo sendingonly thew bytesfollowing thelastacknavledged
byte. In the absencef paclet loss,the acknavlegementsarriving at the senderacknawl-
edgethe datait sentoneround-triptime ago(RTT), soif the sendersendsat arater, the
amountof datathathasbeensentbut not yet acknavledgedat any momentis on average
r-RTT, butthisis limited by theprotocolto w bytes,sor < w/RTT. Sincethewindow field
is 16 bits wide, w canbe at most216 — 1 = 65,535. With RTT= 100 ms, the maximum

ratels 65,535bytes 8bits 1000 Mb
» OSOLYIES SDIs ms PS> - 524Mbps

100ms  byte second 106 bit/second

Solution 3. Call the transmittingnodestationA. After the signalhasreachedhe other
stations,they will not begin transmitting(this is the “carrier sense”in CSMA/CD). So
the latesttime anotherstation(call it B) could starttransmittinga framethatwill causea
collision is just asstationA’s signalis aboutto arrive. StationB’s signalwill first reach
the hub, which will then detectthe collision and senda collision signalto all stations,
includingA. Soin additionto thetime for the hubto detectthe collision (0.1 ps), thereis
thetime for a signalto getfrom stationA to stationB (at most200 m) andback(at most
another200m). Thereforethe maximumtime betweenvhenstationA startstransmitting
andwhenit learnsthata collision hasoccurreds

second 10°ps .
1.75x 108 m second

0.1 us+400m 2.39 s



