gouNaleMA: NAMSTANETA 1 YUnrsdnm: 2552
L Ad‘ ~ ;‘
HNaDU: 6 1A 2553 nalael: (2 $3139)
STV 241-462 Hoa@eu: R200
4 =Y = Y = o
¥8391: Broadband Integrated Networks ﬁ]“lﬂﬁtiéﬂ’ﬂ‘ﬂ: 0. UK NUDNIA

v = Y o waY Y 1 a o W
R TRR LAt ek R TTaTs T lmzﬂ'lﬁx‘ﬂ‘}‘il'!lﬂﬂﬂi)uﬁu‘n‘l‘ilﬂﬁﬂﬂ

1 a A 3/
hoysn: - misFeuazayaia
A4 o
- IRY9INALAY
A = v [ M s
BUNIN : - RATDUVIUAND IFU 1hnn1 uSeAuaD

1981 : 2 T3 109 (120 W)
»
SWaIvsAYeIYeEDY : Yaaaulivianua 12 v (37u1ln)
A
»
o dogouiinanua 10 48 Wivhmnde
Ll
o AmpunanuazAvisuasluayai ey

¥
o dwevudlasluesn 12 luasefmeniiy

= = n'.r clu o =y ‘; L2 =y =
— nasalumsaendiinyiumlSunnlusiedni uazpmsiseu 1 mamsany -

- Invgagano lavan —



1. Answer the following questions (10 marks)
1.1 What are the differences between “Space Switching” and “time Switching” (4 marks)

......................................................................................................................................................
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2 Please describe how the below mechanism works, what its purpose is for (explain each step: HUNT
Mode, PRESYNC Mode ua: SYNCH Mode) (10 marks)

Bit by bit

ALPHA consecutive
mcorrect HEC

DELTA consecutive
correct HEC

Figure 1 for question no. 2

3. ATM switch below is a 3-stage delta network, answer the following questions: (10 marks)
3.1 Draw all connection lines between stage 2 to stage 3 (5 marks)
3.2 Draw a routing path if cell header is “111” entering to Part A (5 marks)

Stage 1 Stage 2 Stage 3

Port A 0 0 0 [ 000 {port1}
— 1 1 r_ — 1 001 (port2)

Port B 0 or — 0 010 (portd)
— 1 1 1 011 (portd)

0 0 0 |— 100 {portS)

- 1 / 1 — 1 {- 101 (ports)

- 0 0 — o f 110 (pert?)

— 1 1 1 — 111 (port8)

Figure 2 for question no. 3.1



Stage 1 Stage 2 Stage 3

Port A 0 0 0 |- 000 {portt)
_ 1 \ | - — 11001 (port2)
PortB — 0 / oF o010 {port3)
— 1 1 1 FOﬁ (port4)
- ¢ 0 0 [ 100 (port5}
_ 1 1= - 1| 101 (port&)
— 1 1 1 111 (port8)

Figure 3 for question no. 3.2

4 A picture shown below is one of LAN emulation working environment. (10 marks)

Broadcast and Unknown
server (BUS)

LAN Access Device (LAD)

Z.

[ ]
0] [oo0000 [00] l |
|

l Ethernet Network

WY e AT

: =
AR
™

Ethernet Station “B”
LAN Emulation Server (LES)

Figure 4 LAN Emulation
Stationt A would like to connect to station B. However, station A does not know station B’s ATM address.
Station B is in another sub-net where LAD is such sub-net gateway.
Please describe working steps in to 2 conditions:
a) if LAD has station B’s ATM address

b) if LAD has no idea about station B

......................................................................................................................................................
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4, The picture below shows all steps of ATM LAN emulation. Please describe how each step works. (20
marks)



LAN Emulation Client “B*

Router

LAN Emulaton Server
(LES)

LAN Emulation Client *A”
Figure 5 ATM LAN emulation

5. 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 1s ATM switch is assigned below



Stage 1 Stage 2 Stage 3

; 7 0 0 0 [—tport1)
£ 2
S . R R : L por
mmi e I
B 0 0 0 —{port3)
g
— 1 1 1 (port4)
- 0 0 0 [~(port5)
_ 1 / \ 1 1 —(port6)
0 0 0 —(port7)
— 1 1 1 |(port8)
- :
3 Stages of Delta Network

Figure ¢ 3-stage delta network in ATM switch

Port | VCI | VCI | Port Internal
In In Qut Out header
1 6 20 1 0,1,1
1 3 22 5 1,1,1
4 11 18 1 1,0,1

Table 1 Cell routing table in ATM Switch

5.1 Which ones are the output ports of cell A and B? What are VCI values of cell A and B at the output?
5.2 If we want cell A routed to output port number 7, what the internal header value for cell A are.

6. The figures below show Link-by-Link Backpressure Rate Flow control (20 azuuu)
6.1 Describe how this scheme works (10 marks)



6.2 What are advantages and disadvantages of this scheme? (10 marks)
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Figure 7 Link-by-Link Backpresure Rate Flow control
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Figure 9 ATM Switch with Link-by-Link Backpressure

Use the information in the table given below to answer to following questions:



IR FrueauaInt x | nenueed fam dali
sfiaresFindusnmudiumis taamion | wiamfy | AmEe nis wiag iy
Wwudays daya aind dayn
(\58f)
tindiayaiiai wn 100N O{N) x NV FIFG ANLUAMY
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{output buffer) ANANFTUNUTES TOHAY
Tein
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Tugy

7.1 Which switch type does it use the highest memory? (5 marks)
7.2 Which switch type does it use the largest number of switching elements (5 marks)
7.3  Which switch type does it use the fastest switching element? (5 marks)

8. Picture below shows Shuffle exchange network. Please draw a switching path when input port i1s 1 and
output port is 7 (10 marks)
(You may draw a line on the picture given below)



9. Figure 10 shows VBR traffic time slots (in cell time). Please show that which VCR cells are conform and

non-conform using Generic Cell Rate Algorithm (GCRA) parameters as follows: (15 points)

T(PCR) =1 cell time, LI(PCR) = 0 cell time
T(SCR) = 4 cell time, L(SCR) =3 cell time
MBS =3 cells
(15 marks)

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

W T
T

Slot with ATM cell Empty slot

Figure 10 VCR traffic arrival time
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amival of a cell at time 1,

Non Conforming Cell

TAT = 4

Conforming Celt
TAT=TAT+T

Figure 11 Generic Cell Rate Algorithm

Your answer (for PCR):
t=1: TAT = __, conforming, TAT =

t=2:

Your answer (for SCR):
t=1: TAT = __, conforming, TAT =

t=2;

t=13:

t=7:

t=28:

t=16:

t=17:

t=18:

11



10. Leaky bucket

Figure 12 shows leaky bucket with data buffer or buffered leaky bucket with data buffer scheme. Tokens are
generated with rate 0 and stored in the token bucket which has finite capacity M. If the token bucket is full
{8T =M) then next token is discarded. An arrival cell from the data buffer is placed and transmitted with

rate with a token from the token bucket if the token bucket is not empty otherwise the cell is stored in the data
buffer which has a finite capacity M if it is not full ( N <M )and discarded when it 1s full ( N =M ).

lost cell due to

full data buffer

5 Arrival cell

Data Buffer

Cell with Token

H |IP[ lg_u’ To netwark

>
B

lost token due to

full token buffer

N =number of cells in
the data buffer

B = the data buffer size
M = the token size

K = number of tokens in
token bucket

[ = atoken generated rate
A = an average cell
arrival rate

p = an average cell
transmitted rate

The below figure shows arrival of cells and tokens, please draw transmitted cells in the given time slots.

Figure 13 Leaky bucket with data buffer

Please also state clearly that what cell numbers will be discarded.
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Figure 14 For question 10
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