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PART I

1.1 What are the main differences between “Space Switching” and “time Switching” (4 marks)
Answer:

1.3 What are the differences between preventive flow control and reactive flow controls? (4 marks)

Answer:

2. Switch architecture: 3-stage delta network (15 marks)
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:

Answer:
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Stage 2 Stage 3
— 0 (porti)
1 (port2)
0 (port3)
l (port4)
0 0 [~(port5)
1 1 —(port6)
0 \4 0 0 [~ (port7)
- 1 1 1 H(port8)
- -
3 Stages of Delta Network
Figure 1 for question no. 2
Port | VCI | VCI | Port | internal
In In | Out | Out | header
1 10 1 0,1,1
1 8 15 2 i,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
2.1 What are the output ports of cell A, B and C?
Answer:
Stage 1 Stage 2 Stage 3
Cell A
8 g i 0 0

CellB
5 ATM 1 !

Switch

0 |(portt)

1 (port2)

— > =
8 0 0 0 —(port3)

1 |-(port4)

]
0 [~ (ports)

>< 1 Hpons)
\‘ 0 0 —(port?)

—

r(portB)

»l

3 Stages of Delta Network
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2.2 If we want cell A routed to output port number 7, what the internal header values for cell A
are.
Answer:

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

3. The figure below, Figure 2, shows CBR traffic pattern in each time slot. By using GCRA (Generic
Cell Rate Algorithm), shown in Figure 3, please show that which cells are non-conforming, and
conforming. Please use the following parameters: T(PCR) = 5 cell time, T(PCR) =2 cell time (15
Marks)

t (cell time) —>

1234567891011121314151617181920

Slot with ATM cell Empty cell

Figure » arrival of CBR traffic type in ATM time slots

Drrival of a cell at time t«

F\lon conforming ceIIJ yes
y

Conforming cell
TAT = TAT+T

Figure 3 Generic Cell Rate Algorithms (GCRA)

Answer:
t=1: TAT=1,conforming, TAT=1+5=6

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

4. The figure below, Figure 4, shows CBR traffic pattern in each time slot. By using GCRA (Generic
Cell Rate Algorithm), shown in Figure 3, please show that which cells are non-conforming, and
comforming. Please use the following parameters:

T(PCR) = 1 cell time, W(PCR) =0 cell time
T(SCR) = 3 cell time, T1(SCR) =3 cell time
MBS =3 cell (25 marks)

t (cell time) —

1234567891011121314151617181920

Slot with ATM cell Empty cell

Figure 4 arrival of VBR traffic type in ATM time slots

Answer:

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

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
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5. An ATM switch has N sources which each source feeds VBR traffic with the following
parameters:
PCR = 6000 cell/s SCR = 3000 cell/s MBS = 200 cell
While contact parameters between sources and switch are:
PCR = 360000cell/'s SCR = 3000 cell/s MBS
What are the values of N and SCR (10 marks)

1000 cell

Answer:

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

6. Below figure shows ATM VP Switching network. Please give the VCI values in (A) and (B) (10
marks)

1 vei=7, va=1,23
”

vPLin VPlout

A 7 |

ATM T _ - VPI=5, VCI= (8) vPI=7, VCI=1,2,3
VPlin . VPiout

VPﬁﬂ VPlout {
| Switch 3 ;

VPI=3, VCI=3,4 W e L
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7. Below figure shows ‘Head of line’ blocking problem. Please give 2 solutions to solve this problem
(10 marks)

0,
1k,
.,
B h 0}.%8.
01
. 0
{a) (h)

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

.......................................................................................................................
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8. Below is a 8x4 concentrator switch. Please draw a routing line if input port is 2 and output port is 4

;% i Delay element

!i 11 Swritching element

:% 1 Delay element

- : Swibching element

(10 marks)
Lragndd
12345678
A
{ ??”?f Lm}iw&ﬁa“w T
‘ 1';”'] L. §i A o
: I I
L et -
L R R R
| e
. (N
1@ i !@*« 4%1
1 { [
1 2 :
Qutput
Answer:
Lgenil
12345678
LI A 1 s — |
| e
l I i L’é {w% .
¥ v
:I% l i‘L;—L_W - “_I‘“]
1‘% mww““‘* / —4».\] o
| | o
i }s@ ;W ‘_”TL."’
: 2 :

Output
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9. Please describe each component is the figure given below (15 marks):

1] POTS splitters CPE
IPR——

0 I
ATy-C :D 3 i ATU-R
\J

Single wwisted pair

Settop box

!! PC TV sat

Telephone set, FAX ..

a. What are the meaning of “EOQ” 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:

¢. What are ATU-C and ATU-R? (5 marks)
Answer:
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10. Figure below is G.Lite which is a limited version of ADSL. What are the advantages and
disadvantages of this version? (10 marks)

NID

Subscriberline

as——

ATU-R

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

11. In Gigabit Ethernet, there are 2 important modification, comparing to 10/100 Ethernet.

1. Shared-access topology enhancement. Gigabit Ethernet uses CSMA/CD for shared-access
with 2 important modifications. What are they? (10 marks)

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

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

.......................................................................................................................
.......................................................................................................................
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2. Dedicated-access topology enhancement, how it works. (10 marks)

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

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

12. Picture below demonstrates how 40G and 100G Ethernet work. The MLD scheme implemented in
the PCS is fundamentally based on a striping of the 66-bit blocks across multiple lanes. Please

explain how this scheme works. How many lanes are used for 40G and 100G Ethernet? (10 marks)

~ M W S Lens 1

PCSlane 2

r-—-- Aggregate Stream of 64/66b words '——-"
I - I O

I - 66-bit word

Simple 66b word
round robin

o~ O O T P°CS Lene 1

.......................................................................................................................
.......................................................................................................................
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13. Picture below is 100G Ethernet layer. What are (A) and (B)? What are they used for? (10 marks)

LLC LLC
MAC Control (Optional) MAC Control (Optional)
MAC MAC
Reconcilliation Reconcilliation
CGMII CGMIl
PCS PCS
PMA 20:10 PMA 20:10
CAUI |
: CcGMIl
[ PMD i
MDI PPI

EE ~ Z | MEDUM %

100GBASE-LR4 100GBASE-SR10

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

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

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

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

.......................................................................................................................
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PART 11

Multiple choices: Negative marking. 2 points are given for the right answer, -1 (minus one)
point is given for the wrong answer. (32 marks)

Please choose the correct answer corresponding to questions below (Questionl-16):

a b c d € a b c d €
1 9
2 10
3 11
4 12
5 13
6 14
7 15
8 16

1. Which one is not a good property of flow control
a) Throughput degradation protection
b) Buffer overflow and underflow buffer protection
c) dead lock prevention
d) Easy to program and setup
e) Fairness allocation

2. What do we call Flow control in region L1?

Fhoroagtgrat

Losd

a) Reactive flow control
b) Preventive flow control

¢) Close-loop flow control
d) Feedback flow control
e) No correction answer
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3. Below is a sample of buffer overflow and underflow scenario. It shows that by increasing
a link bandwidth cannot solve buffer overflow problem. In (A) a file transmitted in this
scenario may need 5 minutes. While in (B) the same file transmitted in this scenario may
need an hours. What is the main reason?

19.2 Kb fink 19,2 Wi ik
Y

Router taiuma

Router

Ssesoms s

1L

392 Whps link. |

1.2 Kibps tok
» Router -

» Router danpwg

<<<<<< SUN————

)

a) Because we change a link bandwidth from 19.2 kbps to 1 Mbps

b) Because a router connected to 1 Mbps link drops a large number of packets
c) Because it it’s caused by so called bandwidth miss-match

d) Because there are too much of re-transmitted packets
e) All of above

4. Which service shall not use CBR (Constant Bit Rate) service class?
a) High definition TV
b) Voice traffic
¢) Circuit switch
d) POST/ISDN
e) No correct answer

5. What factor does it cases a length of A?

Bit rata
»

sS4
//\\ A\ 4 éuaq’&uﬁ‘mami
X, AN | grgarwnnsdons
/ . ™ ‘\/ ! L M
- -

4

» Lime

a) Speed of switching in router
b) RTT

¢) Queuing delay

d) Latency time

e) All of above

6. Which one is incorrect for credit based flow control?
a) It uses window flow control
b) It uses feedback flow control
¢) transmission rate is given in feedback information
d) Tt is hop-by-hop flow control
e) No correct answer
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7. Which one is the fastest analoug modem?
a) V.21
b) V.22
c) V.34
d) V.34bis
e) V.92

8. Which one is the fastest digital modem?
a) ADSL
b) SHDSL
¢) VDSL
d) ADSL2
e) ADSL2plus

9. What do

we call this coding?

TVH)

1000
106 | oro0 onon
100 @ w
1101 arm o601

011 i
1010

x{t}
=m 2
111t a1 i(){.ﬂl
2. L) 0010

a)
b)
c)
d)
€)

16-QAM
16-PCM
16-QSM
16-ASM
No correct answer

10. The wire connection below is used for:

Subsctiber line

—————

a)
b)
¢)
d)
€)

PL

ATU-R

ADSL
G. Lite
VDSL
HDSL
ADSL-2

11. Below picture show a cross-talk of

Digtonice 8
Puir i &0

£1 m-——w—-»l N,
P, i fA 2

P, 4ft I’P—’;) “—) 1 E2

CPE

Pair j Lo
Bindar

2DSL Wodam

i}
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a) Near-end-crosstalk (NEXT)

b) Far-end-crosstalk (FEXT)

¢) Self-near-end-crosstalk (SNEXT).
d) Impedance matching cross-talk

e) No correct answer

12. Please select a correct signal, which one is after voice band modem

LP filter
=R X
e L
Voinabiand Saupting PeM £0
[EL e ancoding
HiB Hify
" %
. A
Fanax ! 1] g 1

Fragx

d)

) No correct answer

13. Please select a correct signal, which one is after PCM encoding

LP ilter
N K et
Y
Voiceband Sampling PCM £0
modem encoding
i) Hif}
IA f i
Fmax Fe fo f

Fmax
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101101

1t
a)
vit)
; 1
b)
Vil
4 Ta
; ‘
c)

Te
t
d) {

e) No correct answer

14. What do we call of this process below?

m| m“ﬁi“”’fg’fﬁaé _} 1

i | I )

%-
-

£ KD ud B LR SR AD

Analouge to digital conversion
Digital to analogue conversion
Sampling and hold
Quantisation

PCM

g e

cee

15. What is the benefit of using ADSL?

a) Most DSL systems allow voice transmission simultaneously with data traffic.
b) DSL helps carriers reduce congestion on their voice-switching systems.

17

¢) the most relevant feature of DSL to most consumers is that it is fast, much faster than

an analog modem.

d) The data traffic is directed to a packet-based data network.

e) All of above.

16. What is an advantage of G.dmt over G.lite
a) Faster upstream rate
b) Faster downstream rate
¢) bigger numbers of subcarriers
d) Wider deploy
e) all of above
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17. Below is the frequency spectrum used for ADSL, fill in what filter is used for each

frequency band. (4 marks)
Power spectral density ‘

5 .
Analog voice

e Upstraam/downstream digital data

| r filter
i e W

25 1,104 Frequency {in kHzl

18. Please indicate “T” for True and “F” for False of the below sentences: 2-points are given
for the right answer, -1 (minus one) point is given for the wrong answer. (16 marks)

__ VDSL uses higher frequency than ADSL.2plus

__VDSL can be used in both asymmetrical and symmetrical modes

__ VDSL distance is longer than ADSL

__G.Lite does not need POST splitter

__HDSL is faster than ADSL.

__T1 bandwidth is bigger than El

__The main drawback of a point-to-multipoint network configuration is the necessity
of a MAC protocol to manage upstream transmission

8. __ Echo can be caused by 2-wire to 4-wire conversion in PSTN

N W
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19. Fill in the blank. (8 marks)
a) Below is the calculation of CAC for VBR Traffic, please give the values of MBS in

step 4, and Required buffer in step 6. (4 marks)
1. Assume that all connections are compliant p
gg’;GCRA(VPCR, ) and GCHA?}‘; 1. GCRA(1,0) and GCRA(3.8)
29‘;}'
2. Determine N, the maximum number of
;eurces NxSCR ; € PCR,. 2 PCR,=1, SCR =173, N=3
3. Find out the worst case for one source with wi =
MBS = integerl(1 + (o/(1/SCR - IPCR, )] = MBS =ini(1+48/(3-1)) = §
4. Assume that all sources are synchronised and 4
. gagsnfl‘n theti!r worst case traffic. [ J
. Find the buigr size 1o avoid any overtiow =(3- "
. g‘q—?ﬂ‘” ?th e e 5. Req Buf = (3- 1/1) x § =10
. Compute the maximum delay D<R
PCR, y D<Rea Bull 6| B
b) Below is VBR traffic, please give values of (A), (B), (C), and (D) (4 marks)

VBR —— 8 consiant rate of variabie length bursts of cells
.

At = 21 celltime At =21 cell.time
Ton = 3 ceil.time T = 3 cell.time
Tavg = 7 cell.time T = 10.5 cell.time
Peak Cell Rate = Peak Cell Rate = ()
Average Cell Rate = @) Average Cell Rate = @)
(A)= oo
(B) = eeveeeeeeieiinieene
(C)= i



