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Candidatesmay use any calculator which fulfils the following criteria: (a) it should be self-containedsilent,
battery-opeatedand podet-sized{b) it shouldhavenumeagl-displayfacilities only and shouldbe usedonly for
thepurposeof calculation;(c) it shouldnot haveany printing device alphanumerideyboard,or graphicdisplay;
and (d) it shouldnot containanyrecoideddataor program. It is thecandidates responsibilityto ensue that the
calculator opetatessatisfactorilyand the candidatemustrecord the nameand typeof the calculatoron thefront
page of theexaminationscripts. Listsof permitted/pohibitedcalculatoiswill notbemadeavailableto candidates
for refeenceandtheonuswill beonthecandidateo ensuethat thecalculatorusedwill notbein violationof the
criteria listedabove

This is an “open-book” examination. Be remindedthat, in your answeyryou may refer to
materialsof thecourseincluding(1) thetextbookand refelencebookof thecourse (2) sample
solutionsof any assignmentaind quiz,and (3) readingmaterials worksheetand solutionsof
tutorials. If youdoso,pleaseclearlylist thesourceof yourrefeencetogetherwith thesection,
page andline number Youdon't needto copymaterialsverbatimto theanswerbook.

Answer all questionsin the answer book provided.

1. (Network programming 20%) The following is the specificationof a type usedin an
RPCprogram:

struct node_t {
string node_nanme<>;
i nt node_types<10>;
struct node_t *next;

1
a. Write anequivalentC++ structurenode_t
b. Supposegouwantto avoid usingRPC. Write afunction,with the prototype
encode_nodeode_t& node char * messge, int &size);

that,givena node_treferencebuilds a messagevith the informationin the node_t
andfill thesizeof themessag@n thevariablesize Write afunction,with prototype

decode_nodehar *messge, node_t& node;

thatdoeghereverse(notethatdecode_nodgshouldnotneedasizeargument).Make
surethecreatednessagesthesamedor all architectures(Youmayuseary standardC
andC++functions,ncludingthosefor the Unix socletinterface andyou mayignore
all possibilityof runtimeerrors.)

2. (Datalink,15%) A datalink betweer2 computersiasthefollowing parameters:

. Amountof timeto senda dataor ackframe:1 ms.
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Time betweerthefirst byte of a frameis sentby onecomputerandthe first byte of
thatframeis recevedby theothercomputer6 ms.

Flow controlprotocol:go-back-nwith 3-bit window, employing piggybackingwith a
timeoutof 4 ms(startedvhenaframeis fully receved).

Supposehe network layerof oneendhasmary framesto sendto the otherend,but there
isnoreversetrafficatall. Shawv thedetailedsequencef eventsin thefirst 32msandhence
estimateghe averageframerateexperiencedy thenetwork layer.

(Broadcast Networks, 15%) You have a few Ethernetnetworks, which are connectedo
form alargernetwork. Supposeataroundthe sametime,eachof two computergperhaps
in differentphysicalnetworks)broadcasé frameto every hostin the (combinednetwork.
Let'scall theframesA andB.

a.

If the Ethernetetworksarecombinedwith hubs.explainwhy it isimpossiblethatA
is recevedcompletelybeforeB in onehost,but afterB in anotherost.

Why suchmis-orderingbecomegpossiblaf thenetworksarecombinedusingswitch
es? Explainwith the helpof ascenarian whichtheframescanbemis-ordered.

Whenthe distributed spanningreealgorithmis invoked, it is importantthat frames
do not mis-order Explain why. Why the algorithm runs correctly even when the
networksarecombinedusingswitches?

(Network routing, 20%)

a.

d.

Give the network addresaindnetwork maskfor the smallestP subnetthatcontains
both159.6.13.2%nd159.6.14.175Whatis its broadcasaddress?

Supposethe subnetis further divided into 8 equal-sizedsubnets. What are their
network addresseandnetwork masksandhow mary IP addressesanbe allocated
to hostsin total? Why the numberof hoststhat canbe accommodateds normally
evenfewer?

Somesubnetsare arrangedas follows, and OSPFis usedon all routers. Shav an
optimalroutingtableat R2,assuminall the networkshave equalcosts.
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Give anareapartitioningin whichR1,R2,R6 andR9 arethe only backboneouters.
Give aminimalsetof virtual links thatmustbe configured.



5. (Connection management, 15%)

a

Suppose two TCP connections are established at around the same time between the
same pair of computers. What isthe rel ationship between the initial sequence number
allocated for these two connections? What about the sequence numbers used later
during the communication?

Suppose somehow the two TCP connections use exactly the same initial sequence
number. What problem would results? Explain.

Consider the termination of a POP3 connection. For each side of the connection, isit
more likely to be performing an active close or a passive close? Why? How you can
verify your prediction?

6. (Congestion Control, 15%)

a

Describe anetwork topol ogy under which the use of choke packetsismuch better than
RED (Random Early Detection) as congestion control scheme.

Explain why the Internet abolished choke packets and adopted RED as congestion
control mechanism, by giving the key difference between the network you specify in
part (a) and the Internet.

When packets are lost due to RED, what are the normal steps taken by a UDP client
and aTCP client to (1) recover the packet, and (2) avoid further congestion? Isit done
by the OSkernel or by the application?
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