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1. a. You are a logistics manager overseeing operations at a busy seaport
‘ “ respon3|ble for handling both passenger ferries and cargo shlps Your
goal is to optlmlze ‘the processes involved in passenger
embarkation/disembarkation, cargo loading/unloading, and vessel
-departure/arrival to lmprove efficiency and customer satlsfactlon Byr
usmg the concept of layered protocol desrgn and sketch a protocol_
layering for the loglstlcs and handllng processes The layers must be in
~order, to include sourceldestmatlon and other processes such as

. embal'katlon/dlsembarkatlcan cargo load-'ﬂglunloadl ngf Eand:‘,yesse!:l

- rdeparturelarrlval

~ [4 marks]

"and User Datagram Protocol (UDP) determme the swtable protocolf‘:fii “ f : .
: ‘that should be used for the followmg appllcatlons Bneﬂy jushfy your‘.‘ |

"I Realtve avdio e e
A by . [3marks]

erformance. , ’
. [3marks]
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i Discuss the challenges and any other trade-offs considefatibns that
should be included in your decision.
[3 marks]

d. Sigﬁal-to-Noisé Ratio (SNR) is a strength measurement of a desired
signal relative to the background noise. Suppose that a digitized TV
picture is to be transmitted from a source that uses a matrix of
1900 x 1200 picture elements (pixels), where each pixel can take one of -
32 intensity values. Assume that 30 pictures are sent per second.

wnth 3 5 “Hz bandwndth and a 45 dB SNR Determlne the capaCIty |
~ of the channel.




a.
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Decode and sketch the timing diagrams for the following binary data

“q O}'1 0:0001, 1000011” to signals using_ th“e.follovsi;ing methods.

i. Differential Manchester (Note Most recent precedlng blt 1 has a h|gh
£ 'to low, voltage) | §ir S |

. li. High- Densrty Bipolar 3-zeros (HDB3) (Note Most: recent precedlng__ '

descnbe how a srngle brt—error can be correctable

t}}brt 1 has negatlve voltage and :dd number of 1s smce la\st:t ,

substltutron)

[3 marks]

‘ ‘and Justrfy why PCM is the preferred modulatlon chorce compared to
~ Delta Modulation (DM) ‘ | |

. Parrty checkmg is a srmple meth_od of detectrng errors The Two_'. _;
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Error control refers to a mechanism for detecting and correcting errors

scheme is one of the most powerful error—detectmg mechamsms A

_that occur in data transmission. Cyclic Redundancy Check (CRC)

decimal number, 653, is to be transmitted from station A to B in a network

as-a binary number. The pre-determined divisor accepted by both
~ stations is X°+ X+ X2+ 1. ; _

- By using CRC Polynomial Long Division' method, generate the
[Frame Check Sequences (FCS) and the message that should be

transmitted from A to B.

[5}_mark$]}

using Modulo Two CRC method, evaluate if there is any error

defected at receiver's end. Justify your answer.
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Flow control is one of the important functions of a data link Iayer._
A's:sumefa 3-bit sequence is used in-a sliding window flow control
~ protocol (maximum window size is 8). The current state of a source
node is, Last frame ACKed = 2 and the Last frame transmitted = 5.

| Détéfﬁmjfhe‘t_he initial value Qf}tthe‘;fi'cju"r’;reinf_window size.

[2 marks]

Ch4 100kb -
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Circuit switching and packet switching are the two different methods

of Wide Area Network (WAN) switching that are used to co‘hnect
multiple communicating devices with one another. Construct and

evaluate the event timing for both circuit switching and packet
switching.. Assume three packets ﬂow from source to destmahon and

there are two mtermeduate nodes

[5 marks]

Space-division is one of the common switching technologies used in
WAN T e e fas b ant

Destgn and determme the tota! cmss—pomts for a smgle-stage._;

@swﬁch wnth 20 input. lines and 20 output hnes

the following specifications:

o ,;EaCh :,:swnch m the f rst 3! sti'

5 x 2 crosspoints.

e The middle stage has 4 crossbars each with

2x2crosspoints.

: [2 marks]
. switch with 20 mput--vhnes and 20 output 'Imes You may consnder»f-v
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e.  As a network engineer, you are required to design and illustrate the
_ proposed Local Area Network (LAN) fora new office buﬂdmg with the:
‘ followmg requnrement

' LAN A has 4 stations and is connected using BUS topology.‘,.
v;‘_'LAN A |s also connected to the internet. _
e LAN B has 3 statlons and is connected using BUS tooology;
LAN B is also connected to LAN A. ; o
- . zi“LAN'*'C-has 5 statlons and is connected usmg STAR topology.,
. LAND hasA'stations connected with using RING topology.
_LAN D is also connected to LAN C.

is also connected tc LAN B

5 marks]
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A bus topology local network for two stations with a distance of 1 km
apar»t',‘ a data rate of 10 Mbps; and a frame size of P = 256 with 80 bits of
overhead per frame. Each frame is éCknowledged with an 88-bit frame
before the next is sent. The propagation speed on the bus is 200 m/us.
Considerthe transfer of a file'containing one million 8-bit characters from
one station to another. Determirje'ithe;.total elapsed time and effective
throughput of the network system.

[4 marks]

- Describe the THREE (3) advantages of using Virtual Local Area Network

(VLAN).

Carner Sense Multlple Access (CSMA) is a contentlon based accesss

method commonly used in computer networks. With the aid of a diagram,

-»descrlbe how P Persstent:CSMA anz be Implementedvv-m-- a computerﬁ

“apbroach.

IP stands for "Internet Protocol,” which is the set of rules "Q"Bvefhiihg the'

format of data sent via the internet or local network. In IPv4 addressing,

- the first three classes are divided into a fixed number of blocks,

Derive the number of blocks and the block size of Class A.

provide a short-term solution in IPv4 addressing shortages.

[3 mark::s]

Discuss how a Classless Inter-Domain Routing (CIDR) isvvable to




ii.
~ address 192.168.100.154/27. Determine the subnet address,
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Design an efficient and well-organized subnetting scheme for the IP
broadcast addréss, first usable address, and last usa}ble address for

your proposed subnet design.
[7 marks]

- - END OF PAPER-




