EECS122: Introductionto CommunicatiorNetworks
Homeawork 1 Solutions

Solution 1.

rate = data/time

second 8bits 1000ms

1
time= data—— = 15- 2% pytes . : —=8192ms
I rate YIS 15 1P bits byte second
Solution 2.
400characters 8 bits minute 160
userdatarate= - . - = bps
minute character 60seconds 3
PWpps 1

fractionof modemcapacity= 9600bps ~ 180

Solution 3. Eachuserproducegby typing) 1760 bps (from solution 2), but the average
messages 6 times larger than what the usertyped, so eachusercauses320 bpsto be
senton the network. The maximumnumberof usersthat cansharethe 38.4 kbpslink is

therefore
38400bps

=12
320bps 0

Solution 4.

a) Sincethe propagatiordelayis zero,thetime for a paclet to traverseonelink is the
transmissiorime (H + S) /C. Becausea routerfirst recevesa pacletentirelybefore
sendingit backout again,thetime for the paclet to traversen links from A to B is
simply n timesasmuch:n- (H+S)/C.

b) Usingtoo mary very small paclets causegoo much datato be sent, becauseof
the perpaclet overheadH, leadingto a large delay On the otherhand,usingonly
onelarge paclet preventsary parallelism—withmultiple paclets,onepaclket canbe
usingthe j link atthesametime thenext pacletis usingthe j + 15 link, andsoon.

Obsenre from part(a) thatlarger pacletstake longerto getfrom A to B, sothetime
for all the pacletsto reachB is limited by the size of the largestpaclet. When
dividing a given amountof dataamonga given numberof paclets, the size of the
largestpacletis minimizedwhenall pacletsarethe samesize.



Supposeave usek paclets. EachhassizeH + % After thefirst pacletis receved by
B, therestwill immediatelyfollow. From part(a), thetime for thefirst pacletto get
from Ato Bisn- (H + ) /C. Thetime for the remainingk — 1 pacletsto be arrive
is simply (k— 1) (H+3) /C, for atotal of (n+k— 1) (H+3) /C. To find thek that
minimizesthe delay we setthe derivative with respecto k to zero:
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Of course|n generak will notbeaninteger, sogivenactualnumberdor S, H, and
n, we would needto evaluatethetotal delayfor | k| pacletsand|k]| paclets,anduse
whichever wasbetter

Solution 5. Circuit-switchednetworks (lik e the telephonenetwork) canguarantee cer
tain bandwidthand maximum delay becausehereis a dedicatedconnectionbetween
parties. In paclet-switchednetworks mary connectionsharethe sameresourceglinks,
buffersin routers) sothereareno guaranteesn bandwidthanddelay Onthe otherhand,
in paclet-switchednetworks thereis betterutilization of resourceslueto sharing: when
a connectionin a circuit-switchednetwork is usedintermittently the unusedcapacityis
wastedwhile in apaclet-switchechetwork it is availablefor otherusers.Also, in apaclet-
switchednetwork, whenarouteror link fails, subsequenpacletscantake a differentpath,
whereasn a circuit-switchednetwork the connectionis broken and mustbe setup again
by theendnodes.

Solution 6. [notyet]



