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> 40 poi
for each gf the following 1;0(;11:11;:

¢ Give :
s Shoultc}llemeSt 1mpor.tant reason or answer you can think of
€ 1 or 2 lines. Only one reason or answer please!

E
2 ts apiece
1 Layel‘ing and D;
qu&htles of service to d-flf) 1ffServ: In the DiffServ proposal, in order to provide different
traffic type ! erent@g@routers t the ed f 1
of the packet in e e at the edge o .a cpstomer premise look at the
the TOS bits). e ¢ TCP headers and set some bits in the routing header (called
some packets st S uters then use the TOS bits in the routing header to give priority to
routers are not b) The ed'The edge routers are gommitting ailaye.r violation but the core
are c) They bt cdge routers are nqt committing a layer violation but the core routers
Ommutting a layer violation d) Neither is committing a layer violation

Th215) fn(;zn?etz Analysis: .The basis for Fourier Analysis is.that wires are “nice” to sine waves.
oyl at when a sine wave passes through a wire one basic prope;rty of the sine

Stays the same. The property 1sfrequency bY phase [5 amplitude d) time it takes to reach a
peak. Slrk,_ﬁ;:] ‘/t"\k}vvg_ 6

.3) Media Impairments: A fiber link suffiers from both chromatic and modal
dispersion. For modal dispersion, for the fastest wavelength of light in the laser, the signal that
goes down  the middle takes 200 nsec while the signal that bounces around takes 250 nsec. For
chromatic dispersion, the slowest wavelength of light is 10 % slower than the fastest
wavelength. What is the fastest spacing between bits to avoid ISI? ;?)/ One every 25 nsec b)Y

S0 &~ 3

Once every 50 nsec@Once every 75 nsec d) Once every 100 nsec 200 vt.
: 21s

* 4) Latency and throughput: Does reducing latency always increase throughput? a) e

Yes because reducing the time for a job always increases the number of jobs per second b) No
because latency and_throughput are completely unrelated c) Yes because throughput is the
reciprocal of latencyNo because one always,\use a shorter wire of the same transmission speed

to reduce propagation delay N> could

5) Media: Many wireless keyboards use infrared to connect from the keyboard to the
com- puter. What would go wrong (or right) if the keyboard used radio instead of infrared to
communicate with the computer? a) The radio is more expensive than infrared ) The radio
would be absorbed by obstacles ¢) Keyboard transmissions would interfere between nearby
offices The radio would allow the keyboard to be very far from the computer

6) Preambles and Transitions: [s 111111110 a good preamble for AMI a) No because

there are not enough transitions to synch clock recovery b) No because it is hard to tell where the data
starts ¢) Yes because it guarantees at least one transition
transitions and you can tell where the data star

Yes, because it guarantees several

Ly



two mechanisms: e i To make sure your data does not get corrupted today we have
checksum, If TP e 0¢s a checksum like CRC 32 and TCP also does an end-to-end
RS B e ngs an eﬁd-to-epd ghecksum why is each router doing a CRC as well?

“ i P @ oo ure t © dest*natlc')n address is correct before forwarding packets to
S€ corruption on links is so common, it is faster to detect it hop by hop,ef

Because each
¢ router can retransmit
packets hop by hop d) Because routers ¢
and the CRC can catch this corruption. i e

f?e(l:)e:/t; 1;1‘;]1:( t?1ubl‘ayering: Why framing should be performed before error detection at
s 1,) I'lhan vice—versa. a) So that errors in the framing characters can be caught by

L ) So that we can know where the destination address and other headers are in the bit
strem ¢) So we can know which protocol we are using before doing error detcction@So the
recerver can know where the checksum is

(=]

[

* 9) Data Link restarting: Consider the following scheme where a sender restarts after a
crash and sending 10 frames. When the sender comes up and starts sending new frames with
sequence number 0, the receiver sends an Ack back for frame 10 (which is what it expects).

k‘\ Suppose the sender “jumps” to 10 and starts sending. Will this jumping method guarantee that

£33

all frames sent after the sender crash are received for other cases as well? a) No because this
means the sender has lost frames 0 through 9(b))No, because if the sender crashes after sending
one frame, it could be fooled when it comes up and sends a new frame after a crash c) Yes
because we are only guaranteeing frames sent after the last crash ;P/')a{ es, because the receiver
‘will keep sending acknowledgements unconditionally

1

"/

- 10) Ethernet collisions: FEthernet guarantees that a) All stations detect collisions at the
same time b) Only senders detect collisions c) that (c))If any frame does collide at some point in
the wire, then all stations will eventually learn that the collision occurred d) that the CRC will

reliably detect collisions
3;*“
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. 2- Fourjer An
Signal g

£=9 3
; YSIS: An input sjonal’
13 put signal
Sin@nt) + 19 sin(4nt) + 1/3
Se to approximating 3  “pice”

various an

S (peints) Usin i
& the sine table above | first com I '
4 pute and plot the input sine wave at the 5
Mmoments ¢ = (), VAR VI 4 .

* (8 points) Assum

figure (which hag

amplitude spacing j i
second. pacing in units 0.

e the input is passed through a
that

waves of frequency 1 Hz or less are pas

gles (in fractions of r7).

San

3?'\( en (}'_)),' 2:%

S Eouder analysis has already been done for you. The
sin(6r7t). We want to show that just three sine
shape. To avoid the use of calculators, we have a table

12, 1/2. Please draw the wave approximately on the ruled
d time spaced in units y(’),f WA, ©F &

12- =

channel whose frequency response is such

sed through unscaled (and with no phase

shift) while all waves-of-frequency greater than

1 Hz are scaled down i) '@:mgompute the

amplit.ude of the output at the same 5 times an
What is the final shape? (if you have no time, sa

d draw it on the same Tigure as the input.
y what the output wave looks like).

3 ;',,l,:|- =1-

input(0)= © —
Input(1/12)= 267 ~
Input(3/12)= o.4q N7
Input(5/12)= o4, 5

Input(6/12)= o ¥

Dulper = sin(2ne)
Output(0)= o ~
Output(1/12)= 0.5~
Oulput(3/12)= \
Qutput(5/12)= 0.3
Output(6/12)=

L+ O =R33% =

ﬁ(g\) '{’@) i'w(lz) 7.5 s808 4333 _ Y pen
M“) 5 (%) =
) 5 () L) = §-.534 a3 = ol
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Alyssa p
s cker has c :
technlque ever Ome up with what she calls the most efficient byte stuffing

* Suppose th :
€ fram 3
code the datg 108 Character is the zero byte (which we denote by O). We want to

to
the data into bIOCIl.(esn(l)Ofv: all occurences of Q. Alyssa’s idea is as follows. We divide
t())ytes and ends with 3 0 D 10 254 bytes such that: EITHER each block is less W
* OR the b ; ! o
Vel I;C_;iis 254 bytes in length and does not contain a 0 byte. luh 24@ 2500 251 sy
the bytes 0 theeb(leaclké block by placing thg length of the block at the start, followed by
of the zerg s bOC > but without the trailing O byte, if any. Notice that we can get rid
Vibiduting. do d(_icause the length of each block tells us where to place the zero
DOES NOT COCOt ng. Thp_ €xception 15 i1 the lengih 1s m which case the bloc
e ntain a trailing 0 and we use a length field of 255 to encode this case.
< use 254 because that is reserved for a block of 253 bytes followed by a
trailing 0). This last exception allows us to encode long sequences that do not contain a
0O byte. As.an example if the input is XYOOLO, where X,Y, L are arbitrary bytes, the
first block is XYO, the second block is 0, the third block is LO. The first block encoded
becomes 3 X Y, the second block encoded becomes 1, the third block encoded becomes
: XYool = Yzl
* a) The problem does not specify how one encodes the data if the last block is less than
254 bytes in length and does not end in a O. Obviously, one could try to pad the last
block. What is the minimal amount of padding necessary to make sure we can use
Alyssa’ s rules and yet decode correctly. (2 points)
* b.) If the input data contains all Q' s, what is the length of the coded data? Zn-gemeral;
Mmde@ataj;@ztban’gﬁ&e@ﬁﬂl imput-data?. (3 points) %
* ¢). What is the worst case overhead for a very large packet of length L >> 2547 What is -
the worst case overhead of your scheme for a very small packet L. << 254? Overhead is i
the worst case number of non-data bytes divided by the number of data bytes. (5
points)
+ d. Describe the receiver decoding algorithm briefly in words incorporating whatever
padding scheme you used in Part a. (5 points)
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il;:tl:zs: Onsider a CRC generator x*+ 1 and a message  110. i
: Mpute the me ; . Show your wor
SO We can give yoyu Partia] crag. $8age together with the CRC
UDPpose i
COMmupted, Whar oot We wish 1o ¢

at onsider all error patterns in W}}lllqch the Sth bit is
ints) S - must o] 5 1als start with?. u
5 Points) ¢) We w uch error polynomi

: : : ted but the error is

not dctected by the i t0. fxlg iarilltl(’elngI)_rI%/sgl C?h;hligf 11ts 5tc;Sucs(e):rrrﬁﬁltiplication. ertl;cl
Qneal] DOlynomjg]g the generator must be multiplied  with to orsiisaa Be §fta
1t is Corrupted ang yet the result ig undetectable. Note that unlike the case o

burst in your HW, e do not need th

Since we only want

€ last term in the error polynomial to be 1
: Bit 5 to be corrupted.
(S points) g) Multip]

¥ each of these polynomials by the generator to ﬁtﬁital\:lggisg’gz
undetectable CITOr patterns with the Sth bit corrupted. Remember T, TRET R
Multiply yoy yge mod 2 addition unlike ordinary algebra. For exa;?é)métic D
XAl is % X"+ 1in ordinary algebra but is x* + 1 in Mod 2 ari
mod 2 = 0

t Bit 5 have a
(1 point) &) How many of these undetectable error patterns that corrup . _
total of 3 bit errors?

(A XU = 1012600
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- 5. 8 ART Retransmissio
Strategy jgq are 1

/ n Strategy, OOt - 7 m%sﬁiort
ansmissiop Strategy thay tries t6.do as wely as selective rejecd withou
the OVerhead of adding 5 bitmap (or a list of sequencs NUMbETS). The idea is that the
Tecelver sendg the same Cumulatjye ack as before
* the NUmber of i frame ty

that caugeq the ack to be sent. To see hoWOthli wgrk;
€r sends f; ames (see figure below) with sequence numbgrsk T (1”0);
> S bu;f €land4 gCt lost, QOp eceiving 0, the receiver will send SaCthe e
On receiving 2, the feceiver wijy Send back Ack (1, 2); on receiving 3,
Sends back (1, 3); an On receiving 5 1y, i
A - en

€N sender Ieceivers Ac
) p

to retransmit
kH(198) Why does the sender know e?otgl%g ;%E action at this
at informatjop does the sender need to maintain to no

bomt? (6 Dointg)

fter
i ks that are sent a

" Write domn s the picture (in Dlace of the question number) the ac

Ireceiver gets D(1) and D@). (4 Doints)

to
sender know not
hen the ack to the retransmitteq D(1) arrives, how does the

retransmit D4#)? 4 points)

2
‘ by TCP) where
t scheme (done
=. ¥ 18 this scheme better than the fa(zt rgit;%gsml el by A ""l"“)'
duplicate acks trigger a retransmission. (4 p Ly AcK e de B
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