EECS122: Introductionto CommunicatiorNetworks

Homework 1
(11 points)

Due: 1999-Sep-10-Fristartof class)

Problem 1. (1 point) How long doesit take to transmit15 kbytes(15- 210 bytes)over a
link with rate1.5 Mbps (1.5- 10° bits persecond)?

Problem 2. (2 points) Supposey/ou usuallysende-mail from your schoolaccount,but
today you dial in to the schools computerfrom your home computerusing a 9.6 kbps
modem,Jog in to your schoolaccountandthenproceedo composeandsende-mailfrom
your schoolaccountasusual. You are a fasttypist, so you cantype 400 characterger
minuteon average.Whatfraction of the capacity (bit-rate) of the modemconnectionare
you using? (Assumethe modemtransmits8 bits per characte) How couldyou do things
differentlyto exploit thefull capacityof the modemconnection?

Problem 3. (2 points) In a paclet-switchednetwork, the transmissiorine is sharedoy
mary users. Supposehereare several userson machinesdirectly attachedto a shared
38.4kbpsline, all of whom are composingandsendingemail. How mary userscanthe
line accomodateAssumethaton average% of anemailmessagés typedmanually while
the restis copiedfrom existing files or generatechutomatically Again assumea typing
speeddf 400characterperminute,and8 bits percharacter

Problem 4. Considertwo hostsA andB connectedria n hops(n > 2):
A( )R]_\ /RZ\ 7 2 S /Rnfl\ /B

Thatis, Ry,...,Ry_1 arerouters,and A is connectedo R; by a point-to-pointlink, Ry

is connectedo Ry by a point-to-pointlink, andso on. Assumeall links have the same
capacityC (in bps). Also assumehe propagatiordelay of the links to be neggligible and
that no pacletsfrom otherhostsexist on the pathfrom A to B (this is a very unrealistic
assumption) Considera paclet of sizeS+ H (in bits) to be transmittedrom A to B. Sis

theamountof actualdata,while H is the sizeof theheademandytrailer.

a) (2 points) How muchtime doesit take to transmitthe pacletfrom A to B?

b) (4 points) Theoptimalwayto breakup the pacletinto smallerpaclets,in orderto
minimizethetotal delay is to divide it into a numberof equal-sizegaclets. (Food-
for-thought:why equal-sized?How mary paclets?(Noticethatwhenthe pacletis
split into smallerpaclets, separatdeaders/trailerareaddedto eachof the smaller
paclets. Assumethe sizeof headers/trailer® beH for pacletsof ary size.)



Problem 5. (food-for-thought) Compareandcontrasta paclet-switchedhetwork anda
circuit-switchednetwork. Whataretherelative advantagesanddisadwantage®f each?

Problem 6. (food-for-thought) Discussthe limitations of building a packet-switched
network on top of the existing cable TV network. What technicalchallengesmust be
addressetb make sucha network areality?

Problem 7. (hands-on) Checkthe man-pageof the Unix utility pi ng. Usepi ng to
find theround-trip time (RTT) to variousinternethostsin countriesall overtheworld. The
RTT is the delayfrom the time a hostA startstransmittinga paclet to a hostB, till the
time A recevesan acknowledgment paclet from B (thatis, it encompassesansmission
time, propagatiortime, and queuingdelaysboth ways; notice that the RTT dependson
the currentstateof the network). Thenuset r acer out e (entert r acer out e to seeits
usage}o find theroutesfollowedby pacletssentto thesehosts.(Thewher ei s command
canbeusedto locatecommandsiotin your searchpath. Thet r acer out e commands
notinstalledon all Unix systems.)

Grading policy:

e Shaw your work. Every answergetsall pointsif correctandarrived at validly, half
the pointsif “mostly right”, and no pointsif “mostly wrong”. For the sale of the
readersno finer granularityis provided. The final homevork scorewill be total
pointsearnedover total pointspossible.

¢ “Food-forthought”’and“hands-on”problemswill notbegraded.You are,neverthe-
less,stronglyencouragedo work onthem.



