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1. Switching Architecture 
1.1 What are the main differences between "Space Switching", "time Switching" and 

"Statistical Switching" (5 marks) 
Answer 

1.2 What are the differences between open loop and closed loop flow control? (5 marks) 

Answer: 

1.3 What are the differences between preventive flow control and reactive flow control? (5 

marks) 

ThroJchput 

1.0 

C Load 

Figure I Load and Throughput 



Correct HEC 

Cell by cell 

DELTA consecutive 
correct HEC 

ALPHA consecutive 
incorrect HEC 

Page 3 of 14 

Name 	 Student ID 	  

Answer 

1.4 From the given Error! Reference source not found. below, please explain how each 
step works (HUNT Mode, PRESYNC Mode and SYNCH Mode) (10 marks) 

Figure 2for question no. 2 

Answer 



Stage 3 
—(port1) 

Stage Stage 2 

Cell C 
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2. 3-stage delta network 
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 

3 Stages of Delta Network 

Figure 3 3-stage Delta Network Switch 

Port 
In 

VCI 
In 

VCI 
Out 

Port 
Out 

Internal 
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: 



2 

BUS 

1 
Interface 

1 
8 

BUS 
Interface 

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

Answer: 

3. Below is the 8 x 8 Knockout Switching Element structure (Input 8 ports, Output 8 ports) 
with 8 x 4-type concentrators (Input 8 ports, Output 4 ports). Answer the following 
questions. 

Figure 4: Knockout Switching Element 

Figure 5 Output unit of Knockout Switch 



Cell with congestion experienced 
is marked r  Data cell 

Congested ATM 
Switch 

iSource 
Node 	 

-1010 

NO* I. Desti- 
nation 
Node ATM Switch 4.0M11 

RM cell 1  

DC 1 	 1111,...DJ 

MN ATM Switch 41. 111.1 ATM Switch 	.4400 

Figure 6 EFCI flow control 
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4.1 How many rows of cell buffers are required in this Knockout Switching Element 
structure? (5 marks) 

Answer: 

4.2 If there are 8 cells of data and each cell of the 8 cells enters each input port 
simultaneously with all the 8 cells exiting at one same output port number 1, how 
many cells are dropped? (5 marks) 
Answer: 

4. Explain how EFCI (Explicit Forward Congestion Indication) works, please draw a graph 
of the source node behavior in terms of traffic load (X axis is time, Y axis is source 

load).(10 points) 

Feedback control loop  

Answer 
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5. The below Figure shows Shuffle exchange network, please draw a switching routed path 
for input port 2 routed to output port 7 (10 marks) 

Answer: 



Non Conforming Cel—1 
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6. Error! Reference source not found. 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 marks) 

T(PCR) = 1 cell time, T (PCR) = 0 cell time 
T(SCR) = 4 cell time, T (SCR) = 3 cell time 
MBS = 3 cells 

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 slot 

Figure 7 VCR traffic arrival time 

arrival of a cell at time t, 

TAT = 

Conforming Cell 
TAT = TAT + T 

Figure 8 Generic Cell Rate Algorithm 

Answer: 

GCRA 1 evaluation 

T(PCR) = 	cell time, -c(PCR) = 	cell time 

t = 1: 	TAT = 1, conforming, TAT = 1 + 1 = 2 

t = 2: 	TAT= 	  

t = 3: 	TAT= 	  

t = 7: 	TAT= 

t = 8: 	TAT= 

t = 16: 	TAT= 



1. GCRA(1,0) and GCRA(3,8) 

2. RCA.= 1, SCR i  =113. N=3 

3. MBS = 

4, 

5. Fleq Buf 

6. D 5 10 cells 

11 

rAl  = 21 celltime 
Tr„,, =3 cell.time 
Tan  = 7 cell.time 
Peak Cell Rate = (A)  
Average Cell Rate = (B) 

At = 21 cell.tirne 
TrT,, =3 cell.time 

= 10,5 cell.time 
Peak Cell Rate = (C) 
Average Cell Rate = (D) 

(A) = 

(B) = 
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t = 17: 	TAT = 	  

t = 18: 	TAT = 	  

GCRA2 evaluation: 
T(PCR) = 	cell time, -c(PCR) = 	cell time 

t = 1: 	TAT = 1, conforming, TAT = 1 + 4 = 5 

t = 2: 	TAT = 5, t + = 5, conforming, TAT = 5 + 4 = 9 

t = 3: 	TAT 	  

t = 7: 	TAT = 	  

t = 8: 	TAT = 	  

t = 16: 	TAT= 	  

t 17: TAT= 	  

t 18: TAT= 	  

7. Below is the calculation of CAC (call admission control) for VBR Traffic, please give the 
values of MBS, and Required buffer (5 marks) 

1. Assume that all connections are compliant 
with GCRA(1/PCR 0) and GCRA(1/ 
SCRi,ts). 

2. Determine N, the maximum number of 
sources NxSCR PCF10  

3. Find out the worst case for one source with 
MBS = integera1 + (T1(1/SCR 41/PCR ))] 

4. Assume that all sources are synchronised and 
transmit their worst case traffic. 

5. Find the buffer size to avoid any overflow 
ReqBuf (N - PCR0/PCF1 ) x MBS 

6. Compute the maximum delay 1:KReq_Buft 
PCR. 

Please fill in the number taken from the traffic condition below: (10 marks) 

VBR 	a constant rate of variable length bursts of cells 
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(C) = 

(D) = 

- Gigabit Ethernet. 
9. In Gigabit Ethernet, It operates on 2 modes: shared access, and dedicated-access. Gigabit 

Ethernet uses CSMA/CD for shared-access with 2 important modifications. What are 

they? (10 marks) 

Answer 

10. Gigabit Ethernet has dedicated-access topology enhancement. This mode is used for 

point-to-point connection and operated in full-duplex. In the full-duplex mode, 

CSMA/CD is disabled, and introducing link-level flow control. Please draw a "flow 

chart" how link-level flow control works (10 marks). 

Answer 



NM PCS 

Lane markers 

Figure 10 PCS Lane Distribution Concept 

PCS Lane 2 

PCS Lane 1 

Lane n 

Aggregate Strewn of 64/66b words 

=11111 =NMI— 

= 66-bit word 

Simple 66b word 
round robin 

■
■

■
■

■
■

■
~ 
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1 1 . Gigabit Ethernet at PCS uses 8B/10B encoding. Next, the PMA sublayer is the part of 

GMII responsible for providing a medium independent for the PCS to support serial bit-

oriented physical media. To do this, the PMA serializes code groups for transmission and 

de-serializes bits received from the medium into code groups. For fiber operations the 

PMD sublayer becomes responsible for mapping the physical medium to the PCS. Note 

that the MDI represents the physical layer interface and is part of the PMD. If the 

information (as shown below) inputs to the 8B/10B encoder. What is the information 

value after encoding? (5 marks). Why do we need this encoder? (5 marks) 
Notation 

Hex: 	4 5 

FED(4 73A 
Bits: 	 0 0 1 0 1 

Figure 9 Data format 

Answer 

12. From figure below, please explain how this multiplex works, to form one lane to n lane. 

This is 40 GbE. The input is from 64/66b words. (10 marks) 

Answer 
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13. We see that there is a security check point on the exist road next from the Computer 
Engineering Building (near Ang-Nam-Mor-Or). There is no telephone line reaching there, 
only one electrical supplied cable. The electrical supplied cable is run directly from the 
Department of Computer Engineering, on the ground floor (as you see, the electrical 
control room). The distance is approximately 80 meters. Assume that there is no Internet 
connection over there, and now we want to bring Internet access to that point. Please 
describe your idea what kind of technology to make Internet connection to such security 
check point (10 marks). (Please state that why you use it, how to make use it, etc). Also, 
please make a comparison with other candidate technologies (10 marks) 

Answer 



A 
Hr 

He 
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14. Please explain the cause of ISI (Intersymbol Interference), how it happen, what the main 
cause is, how it affects (10 marks) 

; 	Distance d 

	 o-1  

h 	 h 
\ 	 \ 

\ 
Hr  	LI 	 4 4 4 4 4 414 I I 

	

High frequencies 
	

Low frequencies 

Intersymbol interference interference fISI) 

Principle of ISI. 

Figure 11 Principle of ISI 

Answer 

15. Please explain each technology in the below figure (4 of them) which are used for local 
loop service (5 marks). What are their advantages and disadvantages? (5 marks) 
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CO of the ILEC Modems 

FITL  	 

HFC  	 

LVT 

	

 	I 
PLC i■ 

LVT: Low voltage transformer 
PLC: Power line communication 
CPE: Customer premises equipment 
FITL: Fiber-in-the-loop 
xDSL: Digital subscriber line 
HFC: Hybrid fiber coaxial 
xDSL: Digital subscriber line 
HFC: Hybrid fiber coaxial 

CPEJ 11 	CPE  

HCPEI  	 
CPE  

jrrn 

IFEL1 UCPEJ 

Line termination (LT) CPE J  

Network termination (NT) 

Wired access technologies. 

Figure 12 Wire local loop access technologies 

Answer 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

