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You are at home watching a live football telecast. Based on the scenario,
designa srmphfred data communlcatlon model in terms of block dnagram
The diagram must be in order and you are also requrred to suggest
suitable hardware/device for each of the elements.

[4 marks]

Based on the basic properties of Transmission Control protocol (TCP)
and User Datagram Protocol (UDP) determine the suitable protocol
‘that should be used for the followrng applrcatlons Brleﬂy justrfy your

I easons

i.  Voice over Internet Protocol (VoIP).
’ " " [3marks]

ii. File Transfer. : o
. [3 marks]

As a network engineer in a telecommunications company, you are
vasked to develop a proposai to set up a digital private branch exchange :
, (PBX) for a new office burldmg with 50 users. The management has.

also insisted on minimal costs with sufficient network performance.

should be included in your proposal. |

- [4marks]
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~ Signal-to-Noise Ratio (SNR) is a strength measurement of a desired
signal relative to the background noise. In a communication systei'n, a
“CAT-5 twiStedeair cable has a bandwidth of about 100 MHz. The
system is required to transmit information at a bit rate of 500 Mbps.

i. Determine if a SNR of 3dB is sufficient to transmit felia‘bly that much -
information. By using calculation, please explain and justify your

answer.

[4 marks]

ii. Another 'impOrt'ant parametér in communication systems is
Bit Error Rate (BER). Discuss the relationships between the SNR
and BER parameters in determining the performance of a digital
,c‘ommuhit;atio’h;systems. “ | | :
| [3 marks]
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Decode and sketch the timing diagrams for the following bmary data
“0101001 100001100001” to signals usmg the foIIowmg methods

to low voltage)

Differential Manchester (Note: Most recent precedmg bit 1 has a high
[3 marks]

High-Density Bipolar 3-zeros (HDB3) (Note: Most recent preceding
bit 1 has negatlve voltage and odd number of 1s smce last
substltutlon)

[3 marks]

Quadratd’re Phase Shift Keying' (QPSK) Sketch the wavefottn and
the constellation diagram.
[4 marks]

Error control refers to a mechanism for detecting and correcting errors

‘that occur in data transmission. Cyclic .Redundancy Check (CRC)

scheme is one of the most powerful error-detecting mechamsms A

hexadeCImal number 28D, |s to be transmltted from statlon A to Bina

‘network as a bmary number. The pre-determined d|V|sor accepted by

both stations is X5+X¢+ X2+ 1.

‘ ConStruct the digital logtc shlftregister circuit impleméhtééét‘ion’tor the

CRC scheme.
B l3_,.r"arksl

Check Sequences (FCS) and the message that should be
t}ransmittgedvf{romxA toB.
| - [4 marks]
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Validate the FCS in part Q2b(ii) by using Polynomial Long Division

method.

[4 marks]

Assume the fourth and the fifth Least Significant Bits (LSBs) are
inverted during transmission due to'hoise in the transmission Iink.
Evaluate if there is any error detected at the receiver. Justify your
answer.

[4' marks]
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Flow control is a technique for assuring that a transmitting entity does
ndt-bt/enNheIm a receiving entity with data. Design a frame transmission
"model for Stop-and-Wait Automatic Repeat Request (ARQ) protocol
where the transmissions of the first data frame and its ACK are
'error—free but the second data frame has bit errors and is dropped by‘
the sender All subsequent transmissions (data and ACK) are assumed
to be error-free. Construct the flow of data frame until the receiver's
Next Frame Expected (NFE) =

 [5.marks]

The Frequency Division Multiplexing (FDM) technique is used to
transmit- five voice signals simultaneously over a microwave
:j‘ corzfnmun,icatioin system. The bandwidth of a voice signal is 4 kHz, and
it is demodulated with a frequency carrier between 50 kHz to 80 kHz.
Design the FDM system architecture for the receiver.

o | [4 marks]

In a switched communication network, data from a station is routed to

the destlnatlon by being switched from node to node. Space- dIVISIon is.
one of the common switching technologles used in Wide Area Sw*tched

Network. ’

DeS|gn and determlne the total Cross- pomts for a three- stage SWItCh :

speCIf catlons.

e FEach switch in the first stage and Iast["stage ‘has
e 4;Zcrosspomts - 'E
e The middle stage has 2 crossbars each with

2 x2 crqsspoints‘.v

[5  marks] ’?:;
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ii. If you are to upgrade the network for voice and internet services,
propose the selection of your switching network. Justify your answer.
[3 marks]

A campus network is a building or group of buildings all connected to one
enterﬁtise ;netwqu that consists of many local-area networks (LANs). As
a network engineer, you are required to design a new campus area
network consisting of two buildings. Each person will have their own PCs
and each department is connected to their own LAN with the followihg

requirement:

e The registry department will be located on the first floor of

building A and have 4 full-time staff. Administration

department will be Iocafed on the second floor with five staff

members. Both LAN networks are connected, and each
department will be able-to connect to internet. .

. vThe finance department will be located on the ground‘ifiQor of

building B with 2 full-time staff and 1 part-time staff. The IT

department will be located on the second floor where it will be

connected to the Wide Area Network (WAN). The LAN in
“building B is also connected to the Registry departmeh{.

o Each department will require a network printer.

Desfign a LAN System using BUSétopoIdgy and illustrate thé proposed |
LAN design.

[az.mvvarks], .
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- Five equal-size datagrams belonging to the same message leave for the
destination one after another. However, they travel along dlfferent paths,
as shown in TABLE Q4 below.

- TABLE Q4

;200 km 1,3,6
2 11,700 km 125
Ty e 12?:200:'(@: - i 112,3_’5
“J— TR R 10,200 km e
5 10,700km 1,4,3,5

Assume that the delay for each swntch (mcludlng wamng and processmg)
are 3 ms, 10 ms 20 ms, 7 ms, and 20 ms respectlvely The propagatlon
speed is given as 2 x 108 m /s. Determine the time and evaluate the order
for each datagram to arrive at the destination. Ignore any otherdelays.

, , o . 4 mérks_l .

Describe the THREE (3) dlsadvantages of a hub device compared to a
sw;tch

[3 marks]

Carrler Sense Muttlple Access (CSMA) is a network protocol that Ilstens
‘to or senses network 3|gnals on the carrler/medlum before transmlttmg

:any data.

I Wlth the aid of a dlagram descrlbe the prmCIple of'

medlum snmultaneously.

- [4 marks]



EDB3023/EEB4063

ii. Propose a suitable CSMA approach with collision detection for
ethernet IEEE 802.3. Explain the operation with the help of a

“diagram.

[4 marks]

Subnetting is the strategy used to partition a single physical network into

more than one smaller logical sub-networks (subnets).

i.. -Discuss the‘T:HREE (3) benefits of Internet Protocol (IP) subnetting.
[3 marks]

i Détermine the subnet addfess, broadcast address, class, first usable
address and last usable address for the following IP/Subnet Mask:
182.44.182.16/26.

[7 marks]

- END OF PAPER






