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[E3.17-S08-ISE3.31]

a)
i) Derive the maximum utilisation of a link when the stop and
wait protocol is used.
ii) Describe and explain the timing sequence of a sliding
window protocol.
iii) in relation to (ii) derive the utilisation of a link when N > 2a+1
and N < 2a+1.
iv) Clearly state the meaning of a, 7 and N.
[12]
Hint: Use Figure 1.1 as reference for your answers.
N =
nta [l —l
n+a+l Il &
t,+2a+1 M -
Figure 1.1
b

)
>9/\ Describe and discuss the FDDI protocol and its operation.
[8]
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[E3.17-S08-ISE3.31]

A proposed formulation of the Optimal Routing Problem (ORP) has
been suggested as:

Minimise: D(x)

Subiject to: pr =r, forall weW,

pep,

and, x,20, foral weWw,

where

D(x)= Y. D, Y ox,

(i,)) all path p
containing link (i, j)

and,
(Fy=—t
S G-F
i) State clearly the meaning of all the variables involved in this

optimisation problem.
ii) State clearly with respect to which variables the minimisation

is being carried out.
iii) State clearly and explain the optimality condition.
[10]

(Continue next page)
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[E3.17-S08-I1SE3.31]

For the network of Figure 2.1 assume the following data:

R = 10 kbits/s
C(1) = 3 kbits/s
C(2) = 8 kbits/s

i) Solve the ORP using link cost /, (i) = ——1—
C(i) - x()
30

ii Solve the ORP using link cost [, (i) = ————
! ° O e -xar

iii) If the following function is defined to account for a fair
distribution of traffic flows:

max 4, —min 4,

min 4,
where u, is the average packet delay for the path k.
\?y(: 'Which link cost -7,(i) or 1, (i) - would you choose and why ?.
s

[10]

y Cil), x(1) %

C(2), x(2) ;
¥ F

T
s
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[E3.17-S08-ISE3.31]

a) Consider the network of Figure 3.1 and its associated link costs
I(i, j) -

i) Using node one (1) as your reference node, show step by
step all the iterations of:
- the Dijkstra’s shortest path algorithm,
- the Bellman-Ford’s shortest path algorithm.

ii) If you know the following probability that a link is operational:
- Link /(7,10)=0.9 and
- Link [(3,6)=0.8.

State clearly which route you would choose and discuss your
reasons.

[12]

Figure 3.1

b) For flow control schemes at the network layer known to you,
explain and discuss advantages and disadvantages of:

i) End-to-end window flow control
ii) Node-by-node window flow control

[8]
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[E3.17-S08-ISE3.31]

a) For each one of the ATM service classes included in Figure 4.1:

i) Describe and discuss suitable service examples.
VBR-NRT- | VBR-NRT-
CBR | VBTRRT | ~op ciD UBR ABR
Sg,‘:sf Class A | ClassB/| ClassC | Class D | ClasgX | Class Y
fei'ﬁf?oi Required Not Required
:::e Constant Variable
Conmesecn CO (PVC and SVC) cL co
Service
Examples
AAL AAL-2 | AAL-3/4 AAL-3/4
Tpe | AALL | aar s | aaLs | AAL4 | AW | gaaLs

CBR: Constant Bit rate; VBR: Variable Bit Rate; RT: Real Time;,
COD: Connection-oriented Data; CL.D: Connectionless Data;
UBR: Unspecified Bit rate; ABR: Available Bit Rate

Figure 4.1

[10]

b) Discuss the relevance of Call Admission Control (CAC) in ATM
networks.

[5]

c) In an ATM network the connection contract between the user and the
network specify the manner in which the source offers cells.

i)
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Define and explain the traffic descriptors that have been
defined in ITU-T to specify a pattern of demand for
transmission.

[5]



[E3.17-S08-ISE3.31]

a) In the DiffServ (DS) model, different values in the DS field
correspond to different packet-forwarding treatments at each router,
called the per-hop-behaviour (PHB).

i) Describe and explain three PHB packet-forwarding schemes
known to you
(]

b) For the label-switching paradigm that integrated layer 2 switching
with layer 3 routing, IETF has established MPLS.

i) Describe and discuss the key characteristics of MPLS.
[6]
i) Fill the gaps of the different components of the Label-
switching router (LSR) of Figure 5.1

[5]

Euting updates > Routing updates\
T v >
v
Labeled packets Labeled packets
N, A Y

Ve
Figure 5.1
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1. A seizes token and
begins transmitting
frame F1 to (o

Fl

3. A uppends token
to end of
T\ transmission

Fl

3. B seizes token.
rransmits F2to D

F2
Fi
B C

FDDI token ring operation.

d»lvwcm',ﬂ

"Q" (T
A F2 D
Fl
4. B emits token.
D copies F2
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T
B C
A D
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| token pass.
T B absorbs F2
“\R2
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A D
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pass
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