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- 1) MULTIPLE CHOICE _ (12 POINTS)
Which describes the correct order of the OSI model layers from top to bottom?
. Physical, .data link, network, transport, session, presentation,
- -application T S
e Data link, physical, network: transport, - session, _presentation, *
‘application - I - : _ T
e Physical, data link,  network, transport, presentation, session,
. application = :
@ Application, presentation; session, transport,- network, data link,
physical = {. Ty

- Which layer, of the ‘OSI:model. determines:the:route:from-the-source ‘computer to
the destination computer?
. * The transport layer
¢ The data link ayer
e  The physical layer
The network layer <~

Which layer of the OSI model packages raw data bits into data Jrames?
¢ The physical layer .
» The presentation layer ' '
"« The network layer
(<) The data link iayer «—

The Session layer of the OSI is responsible for what tasks?
(s) Creating, maintaining, and ending sessions;
* Reliable delivery of data and error contro]
= Transferring and routing of packets on the network «
* Addressing and reassembling frames

Which of the following allows for two devices to communicate at the same time?
* Simplex *
= Half duplex
@ Full duplex

¢ Complex. ~

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

* Segments, packets or datagrams, frames, data bits

»  Data, segments, packets or datagrams, frames, bits
* ) Bits, frames, packets or datagrams, segments, data :\/
* Packets or datagrams, frames, segments, bits, data
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2} FILL IN THE BLANK (6 POINTS)
Identify the name of the OSI layer next to its description.
-2 _ N &Xuafl gy o 2 CTHis layer is responsible for forwarding data
- inside-2 router to'the right interface for retransmission
b. . @ﬁ%ﬁ%ls layer accepts data from IP for framing
AL/ -+and then transrission. e I -
. ')n-m}Qg rLlagep L!— “Fhis layer .transmits the .data-and handies
L - emor nﬁtiﬁca_ticgl and flow control end-to-end. ’ C :
*3) SYNCHRONOUS/ ASYNCHRONOUS TRANSMISSION . - (8 POINTS)
+ < Fill.in the following table with the appropriate:item(s)disted:below:.: -
- {P.-. The clock information is embedded into the:transniitted:gigral. "
s @ . Start-of-text (STX),--end-of—.text.(ETX—j characters. .
3. Start bit and one or two stop bits. _ Ay (0 F
@) Synchronous idle or SYN.characters.
. 5. . Faster receiver clock. - _
@ 0. -Start-of-frame byte, then “length” byte.
@ Opening-closing flag bytes. _ _ .
& .~ 10-bits preamble which precedes the frame contents.
Asynchronous Synchronous T, ransmission
Transmission LT ~
Character oriented ({B:’( oriented .
S EE o
Bit synchron. -0 . Ava cotddAEina < }Q
| gD T )
Character ; Ko Qaron 8453 oty e f. CZoviay
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Frame synchron. | S c’c] FTaxt CTX| 9ok c:"') 8".10«\2' pa e .L_-,:Iﬁi p:e;zr@:\& Lol
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4) APPLICATION LAYER Protacols (6 POINTS)
What Application Layer protocols are used by the following services
L . . s s ef('
. E-mail STT P Sl e “O‘N‘Q’&Q @N\‘G
g . Remote Terminal protocol Teliel o

File Transfer TP Qo Aol protocel
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5) Probability Caleulation (10 POINTS)
-Assume that.a frame consists of 100 characters and that a character has & bits. The bit

| :r::g;-sx;atc is BER=107°, Wh_at, is tﬁé projbab_ilit_y_that_ the f;_a_m.c_z g-‘et__s‘transmirteg'i “fith :
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6) Modem Bit Rate (8 POINTS)

Assume a modem packs 4 bits into each signal change and operates at 2400 baud,

 How many yoltage levels it is-using? (@@@ﬁ) Co = 2o -
S : DR C fs = Tweo

 What is its operating Bit Rate?
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7) Frequency Division Multiplexing 7 30 M . (10 POINTS)

~ Calculate the Bandwidth required to send’24 digitized-vofcachanne]s by FDM on an
international satellite system? Assume 2 Noiseless channel Transmission.

C = Clkes %24 b kT < §
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3) I_nfgrinéition Tﬁéo;y g e PR " - -(1_0 POINTS) B
* . Consider a spectral band between 20.001 GHz and 20.021 GHz with a signal to nojse .

- ratio (S/N) of .15.-What is the théor_c:ticajl.maximum,da'ta rate-for this-channe|?

< = &) Q%a(‘“+-g\ 32 20.081 -20 oo

o .
i‘:i‘gn% 20.% ( HS’

- £ SN
- Roxw© x% ‘@HS)
| Sda~ -

T A B < 4 = "B'Oﬁb?a

9) Time Division Multiplexing ' (14 POINTS)

-~ Assume that 2 cor‘ﬁputerﬁ are using Time Division Multiple.xing (TDM) to_-take,tums
sending 10’ bytes packets over a shared channe] iyt operates at\64 Kbps. If the
hardware takes 100 microseconds after Onc computer stops-sending before the other

can begin, how long it take for each of the computers to send a d 0° Bytes, data file? /
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10) USEFUL BIT RATE (16 POINTS)

A 1.28 Mbps link is serving several DTEs using TDM. Every frame trasmitted on that

link .is madeof 20 bytes. Answer the followu'vcr a&cr taLma thc followmg
assumptlons : '

' Each b e is. made of 8 blts mcludmv one frammo bit'and one handshakirig_
2,0"60 b (G Wy i

.. .Byte number- in.every frame-is used for, control infon'nation.

- a), -+, How many users can be multiplexed on that link. Sketch the frame . Q&
. ,b) * What is the uscﬁ.ll blt rate ger user. ' _ ki
treke = L2868 oy Ldef-
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