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ering and Interfaces: When the data link software 1 hould be
: m;; calls the transport layer (through an interface) to ask el

it over
'memory. The software copies P to the specified buffer, and th?nl };?;fsbl;cause
ng layer for normal processing. a) This is not a 2 e S
ort or data link is looking at each other’s header b). ’IthlS is a lauy‘erl \;1 o
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fixed by the Data Link calling routing who in turn calls Transport. )

tion and cannot be fixed because two non-adjacent layer‘s shquld not pass
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a signal S whose Fourier analysis has been done for you
' at time 1/2? (In case you need

: 0 degrees, and a sine wave reaches its maximum at 90
at 180, then goes negative in symmetric fashion till it comes back
BYysc)3d) 2

ptops use 802.11 (WiFi) which uses radio transmission. Whay would
if the 802.11 standard decided to use infrared instead of radio? a)
| reduce because Infrared has lower frequency b) The 802.11 bit
ed has more noise c) 802.11 would have less interference because
uld not interfere with each other just as 2 infrared keyboards
her in adjacent cubicles. @ 802.11 would not work if there
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stuffing and physical layer coding to ensure
ou use bit stuffing at the Data Link can you
r? a) Yes because we ensure that for every
1l zeroes c) No, because the data could
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i Why i - ¢ the stuffing rule used'
. Framing: Why is 00000000 a bad flag for framing regardless Of t€ 52 e fag

ecause the data could be a long sequence of 0’s and we can’t tell the d.a‘-ca Ty
Because the overhead would be 100 percent using the homework definition of overhe -
\ Because the overhead would be 50 percent using the homework definition of f)verfelzf; ;i
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sion algorithrns

ncy vs Throughput: y modems do time-consuming compIessiot 5
« send data so that:(a) The latency increases and the throughput 1ncreas§sth
ency decreases and the throughput increases c) The latency increases an e

HICEEases @ The latency decreases and the throughput decreases

o: When a voice call is made, 64kbps of data bandwidth is reserved
e in the path of the call. Why is strict multiplexing reasonable for a
statistical multiplexing?@ Voice calls are not bursty. b Voice calls
need predictable bandwidth guarantees compared to say email

b) and c)

ror correction: On a satellite link, sometimes engineers

very because: a) Satellites have a high error
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correctness. d) Doing retransmission at the Data Link
0 end acknowledgement, '
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jon Limits Reconsidered, 20 points: Suppose the sender sends
and sends bit 0 by using 0 Volts for 1 usec. Unfortunately, the
the response to a 1 bit takes 3 usec to die out. As shown in the
(when a 1 is sent) stays at 4V for 1 usec, goes to 2 Volts for. 1
usec, before dying to 0 Volts after 3, usec. Sending 0 Volts will

Nyquist (the grandson of Harry Nyquist) decides to send

deliberately incurring intersymbol interference! However,

rsymbol Interference can be detected at the receiver.

1 usec. When the voltage of the current bit’s
) \me that the resulting output is just
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le combinations of the current bit and the previous bits that
voltage for each such combination. (8 points)

sults of a) to correctly detect the current bit despite
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. E=

.-
—



il 3 B ) 4
—————— S

nts A sender sends a frame to a receiver over 3 physical lines usmgb tthg

trategy. Bit 0 is sent on line 0, bit 1 on line 1, bit 2 on line 2: then b1 :

. 4 on line 1 etc. Line 0 is flaky and can have butst errors. However,

differs from the burst error that a single line secs.

) has a burst error of size 3 that corrupts up to 3 consecutive blgs that .thm)%
t size frame error burst does the line error burst correspond to' (4 pomnts

a burst error of size 3 and the frame is protected by CRC-8. Argue

will be detected by the receiver. (6 points)

a burst error when 4 consecutive bits are@orrupted-_ Write down
| assuming the first corrupted bit starts a position 0 in the frame.

such an error using CRC-87 Assume CRC-8 e g0+t o+
the 8-bit remainder you get. Major points are for the process and
oints for error polynomial, 2 points for answer, and 6 points for
on. If you prefer, please convert the polynomials to bit strings

it strings.)
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g with an Internet

] has been consultin protocol

very, 20 points: Peter Protoco ard go-back N error recovery

) and finds that they use a stand 8
T R R
must be discarded. The ISP feels that single packet 10

retransmitting the entire window in such a case.

SENDER RECEIVER
D(0)

:goinyg\ to 5. Selective Reject system. Show, using a time-
enario would be handled using a Selective Reject protocol.
‘needed for this (6 points).

se its packet formats and asks Peter for another solution.
solution: first buffer out-of-order packets; second, when a
> oldest unacked sequence number. Will this solution
nario? However, what is a disadvantage of this solution?

g alternate protocol. When three or more
s the oldest unacked packet. For example,
after getting three A(1) packets. On a
lone as usual. What is an advantage of
ur answer in terms of latency and
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