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EXAM 1

Answer All the following Questions: .

- 1) Choose the type'cf data communication required for the follovl.fing'-cnscS: |

- e, 2 Corributers in the same rdom@j} . {)@ PSTN + 2 mcdems

A 2 DTIEsa'different parts of a toﬂwn&) .pa:widc-area network (WAN) A
5 More than 2 DTEs in 2 building é : C) leased transmission lines
D Several DTEsindifferent sites ) - ,dyISDN
C D'is,tr_ant DTEs for the same company.gj . Oé powt-to-point wire link |
d Voice & data in an all-digital mode &) /' (Blocal area network (LAN) .o f;;__,z.
9 2) Kill the 8 gaps with the appropriate word :(\,n,'('\JJO“'\< ‘CPHL“
o -_ ;KN
~1he ISO broke the communication subsystem ito seven -{43[‘* ¥~ _ Each of th
perform one of the two generic functions:: ~Ye--=dependent anctions and .
O oriented functions. They operate accqrding to 4 defined: ﬂw

exchanging messages, both J»é%:f;'z

> (set of rules) by
ata and additional (&2 information, with a

‘corresponding W (similar) . in a remote system..
3) Write the name of the layer and its number in the OSY Iviodel: _ :
-
. v n , | e L AN LYy EL '3\
Tf_\ Me &Lﬂ""Routlng, addressing, call set-up and clearing, 1aternelworking L m?})' [ { ":j_ .
i T wm - Tl ool e
g T}\;_:Ai (“? End-to-end messase tansfer (connection managenent , eror coalrol, flow coatrol) '_7_ by :T!-, . 7
' i ! - . s 5 - :-E.. ol
(%@7 F’{ J_%,LL&‘-%/__ Pechanical and clectdeal network interlace definitions PA"? weaf { I R N
— ‘ ¢ ‘{10, -~ - _ « S . =1
{{/@) J\Q}@-\_} :'%rem:fcr syntaX negolialion, data repeesentation teansformations  ~Ac 2Ea At~ (v R (/{
- ] 4 \ s il
- (1 22" Dialog and synchronization control for application entities 22> | S "}
e S =

, A .\("J..G}J}H[c lransfer, eleclronic mall, concened with the data semantic - ‘@Tﬂy"g& @;}—- e )
| :ij@\ - Datd Iink control (freming, dala tcansparency, ;.rror conteol ) ¢ M&F_’\ . (_\/_@. @

b

i O 4) Match the transmission media to the appropr_iafe pr(:Jpe:rty:- "

e L e

_#YHigh propagation delayy )
N oss cEdata d "Eding:off; _ O(

g) Skin effect problem .
Immonete-electrical noise

¢~ Two-wire open lines €IN

“Twisted-pair lines 2 &
¢C Coaxial cables LQ X
., < Optical fibre e
@ Satellites € ¢

&
\

¢ v

= Radio \) b¥ High information rate
- - - - . - .""-—--'—-..._____—:..,___\_____-H
2) I1ll the 6 gaps with the appropriate word :

L eudplidit

Pt ts the range of frequencies present in a signal.

Any 3l function is represented by an infiaite sum of sinusoidal frequencies. ..
The maximum signalling rate is equal to K=t \EkXEQ the bandwidth. - . CX
The chaariel £ 4\);':3

s the maximum bit rate that can be transmitted on 2 channel and
ts a function of %Wé{"p “and  aaGec<

C S anl b hﬁ r '

{Shannon-Hartley law).



\ ¢

6) nlap the following services to the tvpe oi protocel {5 peints) V

Originaiy for Voice transmission (C }/C,\ o /—({55,ng v’
| . . . i
TCF |

Provide Reiabic Transport layer service (Internet Pratocols) ( g l!?} LAN 7

= P il

Provide ninimum Transport -layer service (Internst Protocols) (_Ca | ¢) PSTN +-

[nterconnect users in a small geographical area (b‘ éo} _GZ)@LNET T
It 1s a "best-effort” delivery service (Q) & @S_,DN
Prc'}"v'i_de Broadband Comﬁunication services(‘a:l /F)/ TCPV

Protocol usea for electronic mail (é@(&>

The remote terminal Protgcol (EZJ,'(OU M) 115/ B b me

7) Shat is the problem with the following radio cellufar network:  {@ points)

3) I'ill the 10 gaps with the appropriate word : (10 points)

N .;A_:::!\wb LU ":3 CQQQS’"

(o Chaaall & o YR Q&\uo

- - - - "\ ‘LE’ ; A, -
The ISO broke the communication subsystem 1nto seven pretecct L"’f Eachiof these,
Y d . ® . 9 ) i ¢ h‘
2riornl one of the two generic runctions: Mok -dependent functions and A pplid-C ok

oriented functions. They operate according to a defined W(sﬂofmles).'
WL 1A

The beedw 15 the range of frequencies present in a signal.

Any peec € function 1s represented by an infinite sum of sinuscidal frequencies.
The maximum signaliing rate is equal to 7wz 7 the bandwidth

1he changel c:f-fcf'g i5 the maximum bii rzte that can b2 transmitted on z charne! and

| I g !._H,iﬂd réas? ,_z{,;j_ fﬁ_‘/dﬂu (Shacdnon-Hamlzy law).

1s 2 fu=ztion of

L/



9) Fl,” il the f{:zhowmg words in the
compicxity, multimedia, one chanppel
among sharnng users . feyw: han

appropriate box:

| simplicity, RF modem costs
died meters oaly.

e
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{w ht..-h-.d_&u'.\. mz__'ltf__t_g. m%‘ OC‘\‘;—\E E&‘{
ow Cha wxwzQ

o £t wac

10) How long wili it take to trancmit 1006 - | | |
' 1ong taxe to transmit 1000 invoices (file tr - B e G B E

. . | _ | o transfer t b il - R
ruaniness 4 . . - e ter time) between 2 cities \
oy \.:;_I.Yg%hmﬂ.mymod;ns at 56 Kbps. Assume that eacly frame is 250 character N

s Wit control characters per frame and 8 bits per character A‘;——J l 5L
average length of each invoice is 5000 Characters Foesrme the @
a) First Assume the BER = 0 | o
L) Then assume that the BER=10"° (16
points)

lOTO 1 \Go s

Dy achasnous medews bleck
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11) Decode the ﬁbllomng Huffman codcd string

of characters and calculate the
Erage nu mber of bits per codeword. o

- sig ' : :.\\. : 1: \ ’ _
,g‘gyf) '_{O Z_§V'Z) Codmnls_ Eﬁr\é} AN & -1%8 F.')
(0. | -A=1,_B=0
- C=0'Ol : .y -:_: 3 _ __: 5 AL -
(Q ,"S_V‘y-—ftﬂ-’“yy D____,’OOO - ":-LO-J - “ <S4 IxT 1N, A : -/ :2____
,__1-'3 : -3 ({@:-:_% a. gl & ‘.6
] . #("5) -- _::-'#?._:012“6'
) M ey = 5 0:/{¢?‘9
Lo Py B sl

o0, one start bit, two 'stop bits, one parity bit,

(“\) and: foulll_ts;per signalling element, derive thie useful information rate in bps if the
- SIgna.Umg rate 1s 300 Eaud. 3¢ Liy 30 = J- 9=

| R At A R -
EDNVE QI ..JC-./'O % el .2 | e e 5 S
= qz&,ﬂ)é'\&f.:(z ?o-u:(_ < 1/_ ‘_ /q"ggé_;,»’l
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i lo) Assume a continuous RQ protocol Wlth no errors. What should the minimum value
L\./ ¢ the send window X be in order to have a link utibsation. U equal to 1, when the
~
/| ?’

,U

\

pro paoatlon delay and the transmission time are equals.
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15) Selective Repeat scheme. Draw the approprate ACK/I\IAK-fréx:ﬁes on the diagram:
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16) Find the 3 errors in the state transition diagram of the (pnmmy) idle RO protc;cél-
cusste g '

Incoming Events: I.DATAreq L_DATA request 'service prmitive recetved.

ACKRCYD: ACK-frame received fromS. - TEXP: Wait-ACK timer expires.

NAKRCVD: NAX-frame teceived from S.

States: IDLE: idle, no message transfer in progress.

WIACK: waiting an acknowledgement.
Cutgoine Events: - {xtrame: Format and transmit aq I—ﬁ'ame
RelcFrame: Retransmit I-frame waiting ACKL "
- LERRORInd: frame dJscarded for reason specified. . . -
Q . Specific Actions: [1] start timer. . [2] -Ing:remegt Vs (seﬁd'.sequénce \iaﬁable);
3] Stop timer.  [4] Increment RetxCount. (5] Increment ErrorCount.
6] Reset RetxCount to zero.

ACKRCVD / NAKRCVD ; [5]

L ORTA
ACEREVD; TxFrame, (1] (2]

- Acrfevp
LK ecq: (3] (6]

NAKRCVD; ResxbFanme,
e C3me ) )ree:mesrome
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