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1.1 What are the main differences between “Space Switching” and “time Switching”
(5 marks)

Answer

1.2 What are the differences between open loop and close loop flow controls? (5

marks)

1.3 What are the differences between preventive flow control and reactive flow

control? (5 marks)



1.4 What is the effect called in the below picture? How does it happen? (5 marks)

Distance o :

Hr
High freguencies .},a"" "'"-.,,. Low frequencies
. i«-"’ 'A"‘&
Figure 1 for question no. 1.4

Answer

1.5 What do we call the effect of the below figure? Why does it happen? (5

marks)

Subseriber line Subscriber line




2. From the given Figure 3 below, please explain how each step works (HUNT Mode,
PRESYNC Mode and SYNCH Mode) (10 marks)

Bit by bit

ALPHA consecutive
incorrect HEC

DELTA consecutive
correct HEC

Figure 3 for question no. 2

Answer

3. Switch architecture: 3-stage delta network (10 AgLLUW)



Cell A and cell B enter to ATM switch as shown in the below picture. ATM switch

architecture is a 3 Stages of Delta Network. Routing table is ATM switch is assigned

below
Stage 1 Stage 2 Stage 3
CelIAs ] s 0 0 0 port1)
Cell Bs ATM 1 1 1 (port2)
Switch

CellC
8 0 0 0 —{port3)
1 1 1 —(port4)
0 0 0 [~{port5)
-1 0 0 0 —(port7)
4 1 1 1 —~(port8)

| |
! 3 Stages of Delta Network '

Figure 4 for question no. 3

Port | VCI | VCI | Port | internal
In | In | Out | Out | header
1 6 | 10 1 0,1,1
1 8|15 2 1,1,1
3 6 | 18] 3 1,0,1
3 8 | 20 4 0,1,0
5 6 |22 ] 5 0,0,1
5 8 |18 6 1,0,0

Table 1 Cell routing table in ATM Switch

3.1 What are the output ports of cell A, B and C? (5 marks)

Answer:



3.2 If we want cell A routed to the output port number 7, what the internal
header values for cell A are. (5 marks)
Answer:

4. The figure below, Figure 5, shows CBR traffic pattern in each time slot. By using
GCRA (Generic Cell Rate Algorithm), shown in Figure 7, please show that which
cells are non-conforming, and comforming. Please use the following parameters:
T(PCR) = 5 cell time, T(PCR) = 2 cell time. (15 Marks)

t (cell time)

»
-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I:F:[TIIIZI

Slot with ATM cell Empty cell

Figure 5 arrival of CBR traffic type in ATM time slots

Arrival of a cell at time

\
Non conforming cell yes
v
Conforming cell
TAT = TAT+T

Figure 6 Generic Cell Rate Algorithms (GCRA)



Answer

t=1: TAT = 1, conforming, TAT = 145 = 6

5. The figure below, Figure 7, shows CBR traffic pattern in each time slot. By using
GCRA (Generic Cell Rate Algorithm), shown in Figure 6, please show that which
cells are non-conforming, and comforming. Please use the following parameters:
(20 marks)

T(PCR) = 1 cell time, T(PCR) = 0 cell time

T(SCR) = 3 cell time, T(SCR) = 3 cell time
MBS = 3 cell

t (cell time) >
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Slot with ATM cell  Empty cell

Figure 7 amival of VBR traffic type in ATM time slots

Answer

t=1: TAT = 1, conforming, TAT = 1+3 =4



6. xDSL
6.1 Please explain frequency usage of ADSL as shown Figure 8. (5 marks)

Power spectral density {psd)

Analog voice

Upstream digital signal
Downstream digital signal

04 25 A140 150 1104
: & Freguency {in kHz)

640 Kbps 6.144 Mbps

Figure 8 for question 6.1



Subscriber line

ATU-R

Figure 9 for question 6.2

Answer

6.3 Please make a comparison between ADSL and VDSL (advantages and
disadvantages) in a table format. (10 marks)

Answer



7 There are 4 nodes in the communication system as shown in Error! Reference
source not found. (A). Node A and B transmit data by using router R to deliver
traffic to their destination nodes C and D respectively. Only a single buffer is
provided in R (traffic from A and B are stored into the same buffer). The service
discipline of R is first-come-first-serve. The link bandwidth, which is a normalised
value and indicated by C, are 8, 2, 2, 3 for the link AR, B-R, R-C, and R-D,
respectively. Node B is a fixed transmission rate source while A is a variable rate
source. Node A is able to vary its transmission rate, f, up to 8. Node B transmits
data first until time zero then node A inserts its traffic. From the given graph in
Error! Reference source not found. (B), answer the following questions (please
explain clearly):

a. Explain what, why, and how (a),(b),(c) and (d) happen, (10 marks)
b. Give the normalised values in (e) and (f). Please show how you get such

figures, (10 marks)



Input rate = 1

Input rate = f

C=3 C = link capacity

Total :chroughput

(er k\
1.0/ \— (b)

0 —>» Input rate of A and B

(B)

Figure 10 Figure (A) and (B) used for question 7

Answer:



8. Switch architecture: From the given table below, please answer:

. YA 3 Vo 8
LR Fruausing x | neviutes da7 da\de
AR pmaginduanmudumie 1manise | witefiu | Audians | wie Wiy
Wutays daym afind Haya
(1af)
Wiudaxyaiieni wn 100N O(N) x NV FIFO ANUAENY
- . d
(output buffer) ARensruiuees doye
SIGE R
p p e <
Wudeyangau nae 100+10N O(N) x NV RIRO -uwmmuﬁﬂqaﬁﬂmmmn
(central buffer) nNsANLIAN WaBLAL
Foumejannn
1
Rudeuafdunwn <100N ONAxV | RIRO HnarWieasourge N
al q
, o x
(inputbuffer) Contention ATLANITARLTLTAU
andg 100 (N?) O(N)x V FIFO - ARUAANE
(crosspoint buffer) Contention -mhafivieysiitum
nny




a Which one does use the biggest memory? (3 marks)
b Which one does use the largest switching elements (3 marks)
© Which one does use the highest switching speed (4 marks)

Answer

9. Please describe each component is the figure given below:
£0 POTS splitters CPE

b

Set-top box

Telephone set, FAX ...

Figure 11 for question no. 9

a. What are the meaning of “EQ” and “CPE”? What do they differ to each

other? (5 marks)

Answer



..........................................................................................................................................................

b. Why do we need POST splters at 2 sides (EO and CPE)? (5 marks)

Answer

c. What are ATU-C and ATU-R? (5 marks)

Answer

..........................................................................................................................................................
..........................................................................................................................................................



