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1) TRUL/FALSE.. (2 FOINTS)

-77—' a) HOLC is-used-asafoundation forLAPE, LAPD and LLC protoce % L T

ﬁ' * b)In FIDLC, a station places its own address in the address field when it tcansmiis a F(
- o o@rﬂnd /wgfmwe_

4 ) c) The poll/ final (P/F) bit in a HDLC frame, is orly recognised when it is set to 1. =’= .

E_' d]:-;{_;APB?TSwthe-data.!ink protocgl for ISDN signalling channel. E

e)Jtds possibis do:attashitosthe:samed=AN hosts thh the same ddta Jink protocul but
différent upper layers-protocol.stack.. ~1~ .
}r_' f) It is possibie for hosts on different:L, ANs with dLEferent upper la; ,'ers prc tocol srac'{s
t0 communicate:with each other:: B S
F’ &) A repeater boosts the signal power and extends a LAN effectlve Ienoth "‘f-_ F b=
h) Piggybacking is when a sender sends an I-frame it includes acknowledgzment
"4 iaformation into-it instead of sending a special ack-frame. T .-

.-".'

2y PPPrad \;LIE C')mpal .:bcn (""'-uef Ta!,,..; (32049

* Both PpR and SLIP provme a way to encapsutate [P catagrams on a seriaj fink. —{-- - - - ..
» SLIP provides 4 Tink conr rol protocol (LCP) to establizh, configure and test the dara-
link conrnection. F i :
* PPP provides suppor‘tfor fm_usp‘e protocola on a single serial line (not st IPY. T
- SLIP provides acyclic rnch..ndancy check on every frame T
* Dynamic. neqohatlon .of the TP address for each end couid be done with SLI?.
 « PPP provides the-facility of compressing TCP and IP headers (similar to CSLIP). _1; _

™~ - 2) Proiocol Stack. {4 POINTS}
( ’B Stow {oy drawinglhe “rr‘[c.ccl stack} the reiationship of the Dllcwing proiocols.

-—.l.Jl
\-...-/ }.'T.Tr). FDP, lC ,1_'. H—‘["‘(—D
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4) Liuk Layer
Wh.cﬁ_ﬁfm!mk orotocol is most oilen used tor dial-up connections o lawsrnat

Service Provicders? {Pleass selecr only one zilernative? ,
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S 5) Ethernet Hubs - - : : (10 POINTS) ©

.a) In a switched Bthemet hub the-frames are only delivered to the addressed -
_ computer.. What-addittonal -functionality is needed in a switched Ethernet hub

compared to an ordinary Ethernet hub% o o-l?m (lebin ' ‘ﬁ-’ﬂ‘
ZE plgided e pmoll ok Can er’m@ “‘LIZJ Pg/ﬂ'z 7%,-/02:
b) What is t'qe :greatest advantage with using a switched Ethernef hub compared
to an.ordinary Ethernet hub? Motivate your answer.
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% 6) DATA LINKLAYER ) : (12 POINTS)

2 host&‘&re;cogmuHicatmgfﬁv,e%&diiﬂmushlg-;stop—and wait protocol:(ldle RQ). The :

pmpagat;oh deldyds 2:isgpackét gizetiss1 008 bitszand the data rateds 2 Mbit/s, o= 2ms

. a) -Calculate-the Iirﬂﬁ&:tnllS&tt@ﬂ:U indishow hew the formula to calculate the .- -~ - ‘) = (088 LL
ufilisdtion 4s 'derivéd%i)_.EGIéfé“ailyr-ap proximations or assumptions madé.'"“'*' M

R R ﬁﬂbp

b) How is the lmkuﬁhsaﬂqn aﬁ'ented«lf “shdmg window” ﬂow control is. usnd '

with window size K of 67 - K &> b\ _- ‘l
o R R
- ‘.n the apr**cp" pic box: ‘\{i POINTS)

-J qw computers 5&‘@»«

o __b) Network can slow down m heavy traffic. L:w-/)

L. Bl T T Tt
: —-:“_— t) Failure of one computer-does not aﬁ'ect the rest of the network. S\"gm e
o o ..d) viedia.is mexpeqswe and eaay to work with. W r W .
M T - T_o"ﬁlw./ﬁ ]LM
__.-&) Evenperformance. de.,mtc‘nany users. O W'\S T IU‘W;W v - -
T . _

7y Ifthe centralised pomt Talls the nework fails. Y~ ' o

g) Failure of one cemputer can impact the rest of the nelwor} NLney

4

- by Equal access for all computers, (Lvindy
,
) Cabie break zanafices many users. ain

i) Economical use of cabie. b
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' 8). " - LANSs internetworking S (lZ‘f’OINTS)'
| A message from the TCP level consists of 3640 bits of data and a header of 160 bm'
 of control information. The IP headeris of 160 bits also. The meszage is then
transferred over two local area networks that both uses 50 bits of headers. The ﬁrst-
LAN hes 2 maximum packet of 5000 bits.while the second LAM has a mammum .
parket of 1200 bits. The 2 LANSs are interconnected mth Router. _
S SR D,raw the dtnerent\element of the network including the layers in each element. ;7 ™.

: b) -ﬁow. mény frames-will-go.overL AN1.and-over L AN2. Describe their contents. [ @fw\

e e e Bt

o i (12 POINTS) i
- —"'_— A iransmitter (A) makes use-of Go—Bac:c-N ARQ-with*a3-bit sequence number and a _-3,
— ;;-mndow size of -7 frames to transmit information 1o & receiver (B). The sequence of -
- IUessages is shown in the figure below. ___;__ - - v
— '—-;I-:—HTl'ieffééewer returns-ACK orNAK messages —a d -
- o)

~ Frame(l)

Frame(2)

Frame(3) |-
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" | '10)- Ethernet LANs Performance: ' ‘(16 POINTS)

Uzing figures below do the following:

a- Calcuiate the (approximate)-throtghpit in bps fora CSMA/CD LAN, if the mean
' transfar de{ajr isequalto2ms: ————

4~ What i3 the percentage oF decrease in throughput when the number of stations
{users) increases from 1 to 20. :

c— Can 100 users each generating 12 Mbytes file every 20 mmutes shdre & CSMA/CD
LAN? Mouvate yOUr answer,

" d).How manyanessagqg:;parqseepn@mnsan Etnernet LAN handles if it lias a normalised
 throughput-of:0:25 andetheymesnagesiare:70 characters long using ASCII 8 bit codes.

S 3 '
i L S gbmw e ek
'_‘EE A .5 - d D ©
o »EeEET
2 . = . . ©
ELL T 1 - aE B "”D/
-5 , : - _ . [l -
R H}Oy l&r\lo xx? 6

02 - 04_ N 0.6 oy I
Th ryughput (normalised)
- . _-. '- ‘.. '-

2 |
) g'

o e e Tiood
Sk ° | 40 %6V
= - 8 W{bf’S??
g T ’?’”0 X 3 Voo,
P i —_—
_-E:u_":\ _ Zer € 7 _:u.1
N NG ' "o+
o '

o
v 3 {u i 2t

tamber ol Stations



