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3.
 

Fra
me

s 3,
 

4,
 

and 

5 
are sen
t; 

NAK
4 is

 
rec

eiv
ed,

 

req
uir

ing
 -.

 
Fra

mes
 l 

and 
2 

are sen
t; both

 are 
ack

now
led

ged
. 

1.
 

Fra
me

 0 is
 

sen
t and 

ac
kn

ow
led

ge
d. Sen

der
 and 

rec
eiv

er 

win
dow

s in
 

the 
fol

low
ing

 

time
 and 

thr
ou

gh
pu

t in
 

pure
 

AL
OH

A and 

slo
tted

 

AL
OH

A. 

(6
 

ma
rks

) 

Le
ner

ate
s 900 

fram
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 all 
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ive

 

use
rs 

Ca
lcu

lat
e 

vu
lne

rab
le 

Ira
nsm

its 

50
0-b

it 

fra
me
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a 
300 kbp

s 

cha
nn

el. The 

net
wo

rk 

co
lle

cti
ve

ly 

mu
llip

le use
rs 

tra
ns

mi
ttin

g data
 

ove
r a 

sha
red

 

wi
rel

ess
 

cha
nn

el. The 

sys
tem

 

(a) 

A
 

sa
tel

lite
 

co
m

m
un

ica
tio

n 

sys
tem

 

use
s 

AL
OH

A 

pro
toc

ols
 to

 
ma

nag
e 

10
 

Ma
rks

) dis
cus

s its 
eff

ici
en

cy
 in

 
rea

l-ti
me

 

log
ist

ics
 and 

na
vig

ati
on

 

ap
pli

ca
tio

ns
. (2

 (b) 
Ex

pla
in why 

Di
jks

tra
's 

alg
ori

thm
 is

 
sui

tab
le for this

 

type
 of

 
pro

ble
m and 

tim
e 

from
 the 

wa
reh

ou
se

 

(N
od

e A
) 

to
 

all 
oth

er 

in
ter

se
cti

on
s. (8

 
Ma

rks
) 

(a) 

E’
F(

5 min
) 

D
’F

(3
 min
) 

2 4 

D
’E

(2
 min) tho

us
an

ds
 of

 
sim

ul
tan

eo
us

 

vie
we

rs (2
 

ma
rks

). 

) 
Liv

e 

br
oa

dc
as

tin
g of

 a 
ma

jor 

spo
rts

 

eve
nt ove

r 

a 
mo

bil
e 

ne
tw

ork
 

with
 

FDM 

in
 a 

sm
art city

 (2
 

ma
rks

). 

i)
 

Au
ton

om
ou

s 

veh
icl

e 

co
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un
ica

tio
n and 

rea
l-ti
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ma
na

ge
me
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C’
E(
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) 

C
’D
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) 

B
’D

(5
 min)

 
B’

C(
3 min

) 
A

 
’C

(2
 min)

 

for the 
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low
ing

 

rea
l-ti
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cel
lul

ar 

net
wo

rk 

ap
pli

ca
tio

ns
 and 

exp
lain

 

why
: 

(b) 
De

ter
mi

ne
 

wh
ich

 

mu
ltip

lex
ing

 

tec
hn

iqu
e 

(FD
M or

 
TD

M) 

is
 

mor
e 

eff
ec

tiv
e 

A
 

’ B
 

(6
 

min
) Ro

ads
 and 

tra
ve

l 

tim
es 

(Ed
ges

 

with
 

we
igh

ts)
: 

you
r 

ans
we

r. (6
 

Ma
rks

) 

ba
nd

wi
dth

 

ef
fic

ien
cy

 and 

dy
na

mi
c 

ad
ap

tab
ili

ty 

in
 

mo
bil

e 

ne
tw

or
ks

? 

Jus
tify

 

tec
hn

iqu
e 

(FD
M 

or
 

TDM
) 

wo
uld

 

pro
vid

e 

bet
ter 

pe
rfo

rm
an

ce
 in

 
ter

ms
 of

 

tra
ffi

c 
ce

llu
la

r 

In
ter

se
cti

on
s 

(N
od

es)
: A

, 
B

, 
C

, 
D

, 
E

, F 

10
 

ne
tw

ork
 is

 
pro

vid
ed

: 
wa

reh
ou

se 

(No
de 

A
) 

to
 

all 
oth

er 

de
liv

ery
 

loc
ati

on
s. The 

fol
low

ing
 

road
 

The 

co
mp

an
y 

wa
nts

 to
 

de
ter

m
ine

 the 
fas

tes
t 

de
liv

ery
 

rou
te 

from
 

the
ir 

mai
n 

M
ult

ipl
ex

ing
 

(TD
M)

. 
sug

ges
ts 

Fre
qu

en
cy

 

Di
vis

ion
 

M
ult

ipl
ex

ing
 

(FD
M)

 and Tim
e 

Di
vis

ion
 

mi
nin

al 

lat
en

cy
, and 

sea
ml

ess
 

co
nn

ec
tiv

ity
. T

o 

ach
iev

e this
, 

you
r 

team
 mus

t 

sup
po

rt 

tho
us

an
ds

 of
 

sim
ult

an
eo

us
 

use
rs, 

en
su

rin
g high

 

data
 

thr
ou

gh
pu

t, 4 

hav
e 

tra
vel

 

tim
es 

(w
eig

hts
) in

 
mi

nu
tes

. 

we
igh

ted
 

gra
ph

, 

wh
ere

 

in
ter

se
cti

on
s are 

no
des

, and 

roa
ds 

co
nn

ec
tin

g 

them
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Ma
rks

) 
(b) 

De
ter

mi
ne

 the 

Q
. 

N
o 

Qu
est
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 M

 

C
 

(8
 

Ma
rks

) 
(a) 

De
sig

n the 
sub

net
 

all
oc

ati
on

s and 

spe
cif

y the 
sub

net
 

ma
sks

 for eac
h 

gro
up.

 

rou
tin

g 
pr

oto
co

ls.
 CO

4. 

De
sig

n 

su
ble

ttin
g and 

an
aly

ses
 the 

pe
rfo

rm
an

ce
 of

 
net

wo
rk 

lay
er,

 

Co
ns

tru
ct and 

ex
am

ine
 

var
iou

s 

Re
sea

rch
 

Lab
s 

req
uir

e 20
 

su
bn

ets
, 

eac
h 

ne
ed

ing
 

1,0
24 

ad
dre

sse
s. Stu

de
nt 

Do
rm

ito
rie

s 

req
uir

e 10
 

su
bn

ets
, 

eac
h 

ne
ed

ing
 128 

ad
dre

sse
s. 

va
rio

us 
rou

tin
g 

pr
oto

co
ls.

 CO
3. 

Im
ple

me
nt 

va
rio

us err
or 

de
tec

tio
n and 

co
rre

cti
on

 

m
ec

ha
nis

m
s, flow

 

co
ntr

ol 

me
ch

an
ism

s and 

ad
dr

es
se

s. 

Ac
ad

em
ic 

De
pa
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en

ts 

req
uir

e 40
 

sub
ne

ts, eac
h 

nee
din

g 256 10
 

ad
dr

es
se

s. 

CO2
. 

Co
ntr
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m

ini
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ati
on

 

Of
fic

es 

req
uir

e 20
 

Co
ur

se
 

O
ut

co
m

es
: 

An
sw

er All 

The 

un
iv

er
sit

y's
 IP

 
all

oc
ati

on
 

req
uir

em
en

ts are as
 

fol
low

s: 

3 

and 
de

pa
rtm

en
ts.

 
and 

nee
ds 

to
 

su
bn

et the 

ne
tw

or
k to

 
ac

co
m

m
od

ate
 

di
ffe

re
nt

 

ca
mp

us
 

fa
cil

iti
es

 

A
 

un
ive

rsi
ty 

ne
tw

ork
 

ad
m

ini
str

ato
r has bee
n 

ass
ign

ed
 the 

17
2.2

0.0
.0/

16
 

blo
ck 

4 4 

Ex
am

 

D
ur

at
io

n:
 90

 
m

in
ut

es
 

M
ax

im
um

 
M

ar
ks

: 5
0 Da

te o
f 

E
xa

m
in

at
io

n Cla
ss 

N
um

be
r(s

) Fa
cul

ty 
Na

mc
(s)

 

18
/0

3/
20

25
 

9.3
0 t

o 
11A

M 

CB
S3

00
1 

Co
m

pu
ter

 

Ne
tw

or
ks

 

ret
ran

sm
iss

ion
s. (4

 
ma

rks
) 

sho
wi

ng
 how 

Se
lec

tiv
e 

Re
pea

t 

ARQ
 

ha
nd

les
 

ac
kn

ow
led

gm
en

ts and Dra
w the 

sen
der

 and 

rec
eiv

er 

wi
nd

ow
s for each

 of
 

the 

abo
ve 

sce
na

rio
s. 

4.
 

Fra
me

s 4,
 

5,
 

6,
 

and 

7 
are sen
t; 

fra
me

s 

4 
thr

ou
gh

 7 
are 

ac
kn

ow
led

ge
d. 

ret
ran

sm
iss

ion
 of

 
Fra

me
 4.

 

SCO
PE 

W
IN

TE
R 

SE
M

ES
TE

R 
20

24
-2

02
5 

C
O

N
TI

N
U

O
U

S 

A
SS

ES
SM

EN
T 

TE
ST

 

- II
 

SL
OT

: C
2 

W
IN

TE
R 

SE
M

ES
TE

R 
20

24
-2

02
5 

CO
N

TI
N

U
O

U
S 

A
SS

ES
SM

EN
T 

TE
ST

 

- II
 

SC
OP

E 

SL
OT

: C
2 

V¢
llo

re 

ln
sti

tu
te of

 
Te

ch
no

log
y 

S 
(D

ene
l io

 
he

 

VIT
 Ve
llo

re 

In
sti

tu
te

 of
 

Te
ch

no
lo

gy
 RE

G.
NO

.: 

VIT
 RE

G.
NO

.: 

cas
es:

 (0) For 
a 

sys
tem

 

usin
g 

Sel
ect

ive
 

Rep
eat

 

ARQ
, draw

 the 
tim

ing
 

dia
gra

m for the 

Ap
ply

 

Di
jks

tra
's 

alg
ori

thm
 

step
 by

 
step

 to
 

de
ter

mi
ne

 the 

sho
rte

st 
trav

el 

ne
tw

or
k wit
h 

th
ou

sa
nd

s of
 

si
m

ul
ta

ne
ou

s 
us

ers
. 

W
hic

h 

(a) 
Co

mp
are

 the 
ad

va
nta

ge
s and 

dis
ad

va
nta

ge
s of

 
FDM

 and TDM
 in

 a 
high

 

ge
ne

rat
ion

 
cel

lul
ar 

net
wo

rk for 
a 

hig
h-

de
ns

ity
 

me
tro

po
lita

n city
. The 

sys
tem

 

A
s a 

te
le

co
m

m
un

ic
at

io
ns

 

en
gin

ce
r, you are 

ass
ign

ed
 for 

de
sig

nin
g 

a 
next

 

Di
jks

tra
's 

sho
rte

st path
 

alg
ori

thm
. The 

cit
y's

 

road
 

net
wo

rk 

is
 

rep
res

en
ted

 as
 a 

A
 

de
liv

ery
 

ser
vic

e 

co
mp

an
y i

s 

op
tim

izi
ng

 its 
rou

te 

pla
nn

ing
 

sys
tem

 

usi
ng 

num
ber

 of
 

all
oc

ate
d and 

rem
ain

ing
 IP

 
ad

dre
sse

s. (2
 

Ma
rks

) 

B
L

 

dif
fer

en
t 

typ
es of

 
sw

itc
hin

g 

net
wo

rks
 and 

ana
lys

es the 

pe
rfo

rm
an

ce
 of

 
net

wo
rk.

 

sub
ne

ts, eac
h 

ne
ed

ing
 512 Qu
est

ion
s Ge
ner

al 
in

str
uc

tio
n(

s):
 

Co
ur

se
 

Co
de and 

Co
ur

se
 

Na
me

 

Pr
og

ram
me

 

Nam
e 

&
 

Br
an

ch
 

Dr. 

Ja
is

an
ka

r and Dr. 

C
ha

nd
ra

 

M
oh

an
 

B.T
ech

 

CSE with
 

Bu
sin

ess
 

Sy
ste

ms
 

eiv
esi

ry vle sect
inn 
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VIT VIT 

Router 2 ’ 12 ms 
Router 3 ’ 15 ms 
Router 4 ’ 8 ms 

Vellore Institute of Technology 

CONTINUOUS ASSESSMENT TEST - 1l 
WINTER SEMESTER 2024-2025 

Router5 ’ 18 ms 

(DeTned to be Univrsiy unkr setion J of UOCAd, 19%6) 

Router 6 ’ 20 ms 

SCOPE 

(a) A cloud storage provider is transmitting five data packets from its primary 
data center to a backup data center. The path length of the packetl is496OKm 
and visited Routers 1, 3, 4, 6. The path length of the packet2 is 10500km and 
visited Routers 1, 2, 5, 6. The path length of the packet3 is 1800Km and it is 
visited Routers 1, 2, 3, 6. The path length of the packet4 is 9700Km and it iS 
visited Routers 1, 4, 6. The path length of the packet5 is 10200Km and it is 
visited Routers 1, 4, 5, 6. 

The delay at each router (including waiting and processing) is as follows: 
Router ] ’4 ms 

REG.NO.: 

SLOT: C2 

The propagation speed of the network is 2x10 m/s. 
Calculate the total delay for each packet, considering propagation delay, 
waiting delay and router processing delay. Determine the order in which the 
packets arrive at the backup data center. (7 marks) 

(b) A global stock exchange company needs to transmit real-time financial 
data between its offices in Mumbai, Delhi, and Bengaluru. The company relies 
on a high-speed fibre-optic network connecting these finaneial hubs. 

Network Setup: 
Mumbai to Delhi: Transmission Rate = 100 Gbps, Cable Distance = 
1,400 Km 

Delhi to Bengaluru: Transmission Rate = 50 Gbps, Cable Distance = 
2,000 Km 
Bengaluru to Mumbai: Transmission Rate = 200 Gbps, Cable Distance 
= 1,500 Km 

The propagation speed of light in fibre-optic cables is 2 x 10 m/sec. 
Compute the network latency (transmission delay + propagation delay) for 
fnancial data traveling from Mumbai to Bengaluru via Delhi. Ignore queuino 

and processing delays. (3 Marks) 
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