CS5480: Sample Midterm Exam Questions

Print Name:

Thisis anopenbook,opennoteexam. Answerthe problemsin the spacerovided. Thetotal numberof points
allocatedto eachproblemis indicated;the entireexamwill be gradedout of a maximumof 100 points. Write
all of your answerdirectly on this paper Make your answersasconciseaspossible.You needn’t cover every

available nano-acre with writing.
You have 75 minutes in which to completethe exam. Pay attentionto thetime remaining.If you getstuckon

aparticularproblem,l suggesthatyou skip it andcomebackto it.

Goodluck!

1. Explainhow asingleroutercanemploy line cardsthatsupportethernetfokenring, anda SONETpoint-to-
point connectiondespitetheir very differentlink-level protocols.(5 points)

2. XXX

3. Whatis the differencebetweertime division multiplexing and statisticalmultiplexing. Give an example
network protocolthatemplo/s eachmultiplexing mechanism(5 points)

4. XXX



5. Consideringhe normallP addressorventionfor indicatinga network, how mary hostscanbe addresses
onthefollowing networks?(6 points)

(a) 128.110.0.0

(b) 155.99.108.0

(c) 166.70.89.48netmask255.255.255.2487

6. Althoughuncommonbit errorsoccuron physicalconnections.As aresult,link layer protocolstypically
employ variousformsof errorcorrection.(16 points)

(a) Explainthe principle of operationof a CRC errordetectiormechanism(5 points)

(b) Usingthe3-bit CRCz? + 22 + 1, derive thethreecheckbits for the messag@000. (6 points)

(c) For the 7-bit CRC-protectednessageour derived for 0000, give an exampleof a messagevith an
errorthatwill not bedetected(5 points)



7. Tokenringsandethernetaretwo commonformsof LAN technology (20 points)

(a) Themediaaccesontrol(MAC) mechanisnfor tokenrings, wherea stationmustremove the token
from the network beforeit is allowedto transmit,ensureghatunderperiodsof high network load,the
network is utilized efficiently. Whatmechanism(sjlo ethernet&mplg to attemptto achieve high per
formanceevenunderheary load?How doesthis mechanisnwork (in reasonable detail)? (7 points)

(b) XXX

(€) XXX



8. Supposea 100-Mbpspoint-to-pointlink is being setup betweenthe Earthanda new lunar colory. The
distancerom the earthto moonis approximately\385,000km, anddatatravels overthatlink atthe speedf
light, 3 + 108 m/secondSuppose/ou aredesigninga sliding window protocolfor thislink. Furtherassume
thatthe maximumpaclet sizefor this networking technologyis 1-kilobyte. (20 points)

(a) Calculatethe minimumroundtriptime for thislink. (2 points)

(b) UsingtheRTT asthedelay calculatethedelay* bandwidthproductfor this link. (3 points)

(c) Whatis thesignificanceof thedelay* bandwidthproduct,in general?n otherwords,howv do network
architectauseit, whataretheimplicationsof alarge or smallproduct,etc.?(5 points)

(d) XXX

(e) XXX



9. Forwarding,routing,andbridges.(22 points)

(a) Forthesmallnetwork shawvn in Figure9, give thedatagranforwardingtablefor eachnode.Thelinks
arelabelledwith their relative costs;your tablesshouldforward eachpaclet via thelower costpathto
its destination(6 points)

(b) Supposghisnetwork represented collectionof ATM switchesdescribehow avirtual circuitis estab-
lishedbetweemodeA andnodeF, assumingheforwardingtablethatyou calculatedn the previous
sub-problem(8 points)

(c) Describe,compare,and contrastthe mechanismsausedto build forwarding tablesfor bridgesand
routers.(8 points)
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10. Link-State Routing: For the network givenin the figure above, shav how the link-statealgorithmbuilds
theroutingtablefor nodeA. (15 points)
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11. Distance-vector routing: For thesamenetwork asthe previousproblem,shav the sequencef globalrout-
ing tables— onefor eachupdatecycle — thatwould be createdoy the distance-ectoralgorithm. (15 points)



