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1) MULTIPLE CHOICE (16 FPOINTS)

Which describes the comect order of the OSI model layers from bottom to 10p?
Physical, data lmk nctwork transport session, presentatton

apphcahon S
. .Data - link, physucal nctwork,. transport, session,- presentatlon,-
application .
o “Physical,» data link,- network, transport, presentation,. .session,
application
« -2 Application, " presentation, . session,  transport, network, data link,
..physical
% - Which layet:of the OSI model. deterrmines =thc rToute-from:thessourcercomputer to. -
the destination computer?
- (®) The transport layer A

o The session layer
The network layer é_"'_
¢ The physical layer

The data link [ayer of the OSI is responsible for what tasks?
« Creating, maintaining, and ending sessions; and encryption
 Reliable delivery of data and.error control ~ ——
o Transferring and routing of pacLets on the nehwork-
@ Addressing and reassembling frames

Which of the following allows for two devices to communicate at the same time?
¢ Simplex '
o Half duplex

(%)} Full duplex
« Complex

What type of communication ensures:reliable delivery from a:sender to a receiver
without any user intervention?
] « Communication-oriented )
-o Connectionless L
- (& Connection-odented /

« Physical

What is the order in which information blocks are created when eucapstlation
with TCP/IP is used? (Select the best answer).

« Segments, packets or datagrams, frames, data, bits

(s} Daia, segments, packets or datagrams, frames, bits L/

« Bits, frames, segments, packets or datagrams, data

« Packets or datagrams, frames, segments, bits, data
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Which of the. following best describes the function of a connectionless-oriented
protocol? (Select the best choice)
» A connectionless-oriented protocol requires an exchange of messages
-before data transfer begins.
A conneclionless-oriented protocol is a faster tIansfer method than a \/
connection-oriented protocol.’ :
- A connectionless- oriented protocoI telies upon lower level protocols '
. for data delivery and efror handling.” ' -
o --A-connectionless-oriented . protocol . creates .2 .virhual .circuit with. the
_.destmatlon host.
= What 1s the advantage of using a connectionless-oriented protocol such as UDP?
« .- Packet acknowledgment may reduce overhead traffic
o a .. Loss or duplication of data packels s less:likely.to occur . _
R R A ~® Packets are not'acknowledged;whichreduces:overhead:traffic .
. " e “The-application relies-on:-the:transport:layercfor.sequencing to data
0 packets
2) Protocol Orxder : ' (10 POINTS)
E - . -.+Place-the.datz" eucapsulauou steps in . the proper. order by placing -a number
(! through 5) on the step.
a. 5 Synchronization of a pattem of 1s & 0s with

some clocking function, allows transrmssmn ‘on a medlum and '

‘recognition of data b1ts ) . :
b. Q Data is. segmented and packaged with

information ta allow the sending and receiving hosts to communicate
¥ reliably.
c. i Alphanumeric user input is formatted for
sending over the internet work.
d. U A frame is built to allow communication over
an interface to the network -
e. 1 Data is encapsulated with a network header

specifying source and destination logical addresses.
A

% Probability Calculation (10 POINTS)
- Assume that a frame con51sls of 1024 characters and that a character has 8 bits. The

bit error rate is BER =107. What is the probability that the frame gets transritted

without ertor?
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} Information Theory (13 POINTS)
|/ Consider 2 spectral band between 20.001 GHz and 20.021 GHz with a signal to noise
ratio (S/N) of 15. What is the theorelical maximum data rate for this channel?
SA=1Y ) Buws 200 0000- 50 00l ROHE W e
. ob
2 Cron= 4W Q,Oga ( [+ ) _I;;zo gﬂ——g’) 8 G

Assume we e want the bit'rate.to exceed the 100 Mbps how many blts per sxgnallmg
- element should e use. Jgnore the noise.
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'5) Synchronous/ Asynchronous Transmission : " (14 POINTS)

A data.source produces 7 bit ASCH characters. Derive an expression for the
maximum effective (i.e. useful) bit rate if the channel capacity is 1Mbits/s under the
following conditions:

. a) -Asynchronous connection with 1 start bit, 2 stop- b1ts and 1 panty blt

uc,—’gj:zlj] T +2 -I-l-Pﬁ, 1‘9 (-*
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/ [ O b) Synchronous connection with a frame consisting of 48 control bits and 128
information bits. The information field contains 8 bit ASCH characters,

including the parity bit.
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6) - Error/ Elow Control (16 POINTS)
You are to select and configure a flow control method for the following system:
Length of link is 2000 Km. Signal propagation of 2x10* m/s.
" Fixed packet length of 250 bytes. Bit rate of 20 Mbps.
".a) What flow :control method, stop-and-wait (Idle RQ) or sliding window i
(contmuous RQ) would you choose to achievc at least 90% utilization. o i1a” ‘g
e 2 2000 lo = 10oms /i —2S0z8. 1:—;_',%—_
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b) If -the “linkslength. is :reduced .to 2200 melers, “would - your previous- answer
., -.change? Carefully explain and give the-answer:dfor:any:changed:.parameters.
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"7¥) Transmission & Propagation Delays (21 POINTS)
We are sending a 30 Mbits MP3 file from a source host to a destination host. All links
in the path between source and -destination have a transmission rate of 10 Mbps.
Assume that the propagation speed is 2.10* meters/sec, and the distance between
source and destination is 10 000 km.
A- There is only one link between source and destination:

P . Calculg@e the end-to—en(i (total) délay. - .‘/
Tf": \DEOO'l‘rIO . O-CSf 4 Ti= r::)/ = 3s
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o How many bits wilt Lhe source have transmltted when the ﬁrst bit arrives at the
. destination? C - N o
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B- Now suppose there are 10 TDM channels in the link between the source and
destination. The MP3 file is sent over one of the channels.
¢ Does the end-to-end delay remain the same? If not, calculate its new value.
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