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o 1) Trucl_ FFalse (L0 points) - -
T alna frame, :the header usually ebﬁtains aﬁ erfor cllécking comboﬁ{ant‘. Fo
~ T+ b- TCP/IP supporis routing; and is commonly used dsan internetworking protocol. 7~
I« The trailt;,r of a frame of a packet contains the destination address. ¢
F‘ @ The shorter the maximum packet size, the longer is the packet transmission delay.
T Xe- Bit stuffing is used to prevent incorrect-interpretation of theuser data field. 7—

Y
—

‘\ | ¥ “The propagation delay is a function of the frame length .and the propagation speed

J over a'given data ink. 7

T Xz-Twisted pair cables are easy to install, very cheap and immune to crosstalk problem. 7 </<

N

11} Every network adapter card sees 2li packets sent on its segment, but it only
fterrupts the computer if the packet's address matches its individual address.

F " v/i-With coax, duplex data communication can be provided only when two separate
cebles are used, one for the transmit channel and the other for'the receive channel. F:‘-=

F yi- A datalink layer provides ecror detection and end-to-end acknowledgement across
nwltiple links.~ £ .

2) Match the OSI layer to the appropriate function, and give every layer its
number in the OSI Model (8 POINTS):

TETY
# Application layer A)UL }ff Ensures messages al're‘dehvered error freg and in order. — //},/?
o o2 Data Link layer @g p{Determines' route from source to destination. <
d S\ " - - B b
. \ 3 Network layer b) b5 ;f)/ Packet sent as a bit stream.
S . :
‘ ] / { Presentation layer €&  d) Represents services that directly support usec applications. (/\.\/
\

N .
(; Transport layer %] e) Deals with formatting, display and encryplion.

1 Physical layer 8cC ﬂ.Provides synchronisation between user tasks.
¢ Session layer g\ a@ ;yf Deals with framing, data transparency and error controt.

L
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. 3) How maay voice channels can we group using time-division muliiplexing to form 2 0

/" 2.043 Mbps channel {assuming 2 channels are used for synchronisation 2nd signalling). ——
; (4 POINTS) s
f : ! - L= 5 - éLl 'g':..-f



L]

1) It is required 1o transmit 1000 invoices between 2 “cities running “synchronous
“modems at 56 Kbps. Assume that each frame is 250 characters long, with 10 conirol

3

. {
9) A company generates 600 invoices per day. Determine the appropriate minimum ﬂ./
modem transmission speed in bps based on the following conditions:

« The peak:load is twice the bits per day average transmission load.

.« There is a need for 50% growth. . - - =

« All-transmissions are to be done in a 6-hour workdaLASSume eacl invoice is 5000

- - characters long Also-assume asynchronous.transmission with one start bit, tivo.stop - .

~bits and one parity bit. . W . . (BPOINTS)

4
" . 10) Consider a AN, with a total'cable lergth of 2.5 Km, a frame size of 12004 bits and - /f/
2 total end-to-end delay of 0.4 ms. If yourdssume:the.propagation:speed is 2x10%m /s

-and the transmission rate is 10 Mbps.-Calculate.the following:  © - -:#&), {290 = ST 4o
: - ) 270" 70%

a) The transmission delay. 5 eyeo _ s

" " b) The propagation delay. Is the propagation delay negligible 7 ¢ Jof &y Ase
¢) The processing and queuing delay (together). (8 POINTS)
¢) t2ct077
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characters per frame and 8 bits per character. Assume the average length of each
invoice is 5000 characters.

-

-z) How long will it take to transmit these 1000 invoices (file transfer time), %

« First assume the BER=0 - @i\

. Then assume that the BER=10"""
‘ -
In order to decide whether to connect the 2 cities with analog leased lines or dial-up

circuits you should answer the following questions:

b) Calculate the cost of dial-up connection between . the 2 cities. Assume a month with
23 working days and the average dial-up rate is § 0.3 per minute, one minute
minimum, )

X
¢) If the cost of an analog leased fine between the 2 cities is $300 per month, what h’\”
invoice rate should 2 given city generates per day in order that the crossover foma =~
dial-up circuit to analog leased circuit is really cost efficient? (25 POINTS)
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6) Map the following services to the type of protocel {5 poinis) V
_ (,C) -Originally for Voice transmission: ( € kc—\j T /‘f SAITPY
(Q Provide Relieble Transport layer service (Interaet Protocols) ( ﬁ" P LAN~
. e — i -
(3] Pré‘z'[_&iéﬂ]_irgjﬂ@]‘_l‘_rﬂs&)r{'I_:t)-'er service (Intecnet Protocols) t'fa] -¢) PSTN +~
(Jp) Intsrconnect users in a small seographical area (b‘ d’f’} d5 TELNET) v
o (h] It:is a "best-effort delivery service ('Q) & (wp\;)— ()<
. . . . :
(&) Provide Broadband Communication semces(@j - /F/ TCPV - .-,

()
()

Protocol used for electronic mail é@ (0*)

The remote terminal Protocol (Eﬂ ,,) (0')

7 | P
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7) NYhat is the problem with the following radio cellular astwork: {0 points)
. - . ~ f 2 e
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8) Fill the 10 gaps with the appropriate word : (I1C points)

. . Y .
The 1SO broke the. communication subsystem into seven preteesC t4%. Eacli of these, ]
perform one of the twvo generic functions: Kewak ~depsndent functions and AgpLiat-doA

ariented functions, They onerate according to a defined W(SE[ of rules).
) P _

The g.:;-.tbﬂ"tfﬁ‘ is the range of frequencizs present in 2 signal.

Any et C function is represented by an irfinite sum of sinuscidzl frequencies,

The maximum sigaaliing rate is equal to {wit. 7 the bandwidih.

The channzl capacity i the maxinmum bit rzte thai can bz trransmitted o = channe! and

s a fanction of 1.2, ¢ s, gnd  pe we W Jen Shansaon-Harlay law).
:jr-.-tt ot aven AL ..5,7_].{’..& Lo :
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9} Till in the foliowing, syords in-the appropriate box: long distancc, low cost,
complexity, multimedia, one chann_el; simplicity, RF modem costs, no',interfereni:e_
among sharing users , few hundred, melers oaly. (10 points)
- Baseband . Broadband
. ) '-.. o Ta g - _____'_'_'_—‘———_
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10) How long wili it take to'trafysmit'IOOO invoices (file transfer time) between 2 citfes - LV
runningssyacheononsmedems ai 56 Kbps. Assume that each frame 15250 characters y v
iorig, with10,contro! characters per frame and 8 bits per character. Assume tle e -
average length of each invoice is 5000 characters,
2) First Assume the BER = ¢
b) Then assume that the BER= 10~ " (16 points)
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