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. n Methods 
tecfrO 

pro I counter or reduce the security threats . 
o sed These protection method bre_ce1ved under this category, many protection methods 

are u . s are emg cLs d b . 
. . cusse nefly in the corning Lines. 

]. Authonzahon 

. uthorization determines whether the ser . . . 
A t B · II . vice provider has granted access to the web service to 
ht' reques or. as1ca y, authonzation t· . I 

t . •f h . con mns the service requestor's credenbals. t 
detennmes I t e servJCe requester is entitl d t f 

h 
b . e O perform the operation whjch can range rom 

. woking t e we service to executing a ce t . . ' 
11 • . r am part of its functionality. 

thorizat10n 1s performed by askin th · 
AU . . d h / h . . g e user a legal login-id. If the user is able to provide a 
legal Iogm-1 , e s e 1s considered an authorized user. 

2. Authentication 

Auth.entication ensures tha.t each e~tity involved in using a web service - the requestor, the 

provider, and ~he broker ~1f there is one) - is what it actually clajms to be. Authentication 

involves accephng credentials from the entity and validating them against an authority. 

Authentication is also termed as password-protection as the authorized user is asked to provide a 

valid password, and if he/she is able to do trus, he/she is considered to be an authentic user. 

3. Encrypted Smart Cards 

Passwords in a remote log-in session generally pass over the network in unencrypted form, any 

hacker (or cracker) can simply record it and can use it later maliciously to corrupt data/files or to 

harm anyone etc. To counter such threats, newer approaches are suggested such as encrypted 

smart cards. 

An encrypted smart card is a hand-held smart card that can generate a token that a computer 

system can recognise. Everytime a new and different token is generated, which even-though 

cracked or hacked, can not be used later. 

4. Biometric Systems 

The biometric systems form the most secure level of authorization. The biometric systems 

involve some unique aspect of a person's body such as finger-prints, retinal patterns etc. to 

establish his/her identity. 

5. Firewall 

A system designed to prevent unauthorized access to or from a private network ~s called 

Firewall. Firewalls can be implemented in both hardware and software, or a combination of both. 

Firewalls are frequently used to prevent unauthorized Internet users from accessing private 

networks connected to the Internet, especially intranets. All 

messages entering or leaving the intranet pass through the 
f irewall, which examines each message and blocks those 
that do not meet the specified security criteria. 

There are several types of firewall techniques : 

FIREWALL 

The system designed to prevent 

unauthorized access to or from a 

private network is called Firewall . 

¢) Packet filter. Looks as each packet entering or leaving the network and accepts or rejects it 

based on user-defined rules. Packet hltering is fairly effective and transpa rent to users, 

but it is difficult to configure. In addition, it is susceptile to IP spo~fing. 
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 c
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 d
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 c
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 b
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ra
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 t
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p
ar

at
e 

an
d

 t
h

u
s 

ar
e 

re
p

ea
te

rs
 t

h
at

 r
el

ay
 a

 f
ra

m
e 

o
nl

y 
th

e 
si

de
 o

f 1 ~
 

se
g

m
en

t 
co

n
ta

in
in

g
 t

h
e 

in
te

n
d

ed
 r

ec
ip

en
t 

an
d

 c
on

tr
ol

 c
o

n
g

es
ti

o
n

. 
t 

· 

0 
R

ou
te

rs
. T

h
ey

 r
el

ay
 p

ac
k

et
s 

am
o

n
g

 m
u

lt
ip

le
 i

n
te

rc
o

n
n

ec
te

d
 n

et
w

o
rk

s 
(i.

e.
, 

L
A

N
s 

of
 d

iff
er

e 

ty
pe

).
 T

he
y 

op
er

at
e 

in
 t

he
 p

hy
si

ca
l,

 d
at

a 
lin

k 
an

d
 n

et
w

o
rk

 la
ye

rs
. 

T
he

y 
co

nt
ai

n 
so

ft
w

ar
e 

th
at

 en
a~

 
th

em
 t

o
 d

et
er

m
in

e 
w

h
ic

h
 o

f 
th

e 
se

ve
ra

l 
p

o
ss

ib
le

 p
at

h
s 

is
 t

h
e 

b
es

t 
fo

r 
a 

p
ar

ti
cu

la
r 

tr
an

sm
is

sio
n.

 

~
 G

at
ew

ay
s. 

T
h

ey
 r

el
ay

 p
ac

ke
ts

 a
m

o
n

g
 n

et
w

o
rk

s 
th

at
 h

av
e 

di
ff

er
en

t 
pr

ot
oc

ol
s 

(e
.g

., 
be

tw
ee

n 
a 

LA
N

 

an
d

 a
 W

A
N

).
 T

he
y 

ac
ce

pt
 a

 p
ac

ke
t f

or
m

at
te

d 
fo

r 
on

e 
pr

ot
oc

ol
 a

n
d

 c
on

ve
rt

 i
t 

to
 a

 p
ac

ke
t f

or
m

att
ed

 

fo
r 

an
o

th
er

 p
ro

to
co

l 
b

ef
o

re
 f

o
rw

ar
d

in
g

 it
. 

T
h

ey
 o

p
er

at
e 

in
 a

ll
 s

ev
en

 l
ay

er
s 

o
f 

th
e 

O
SI

 m
od

el
. 

10
. 

G
ov

t. 
of

 D
el

hi
 h

as
 c

om
pu

te
r 

ne
tw

or
ks

 i
ns

id
e 

ea
ch

 o
f i

ts
 b

ui
ld

in
gs

. 
It 

ha
s 

no
w

 i
nt

er
co

nn
ec

te
d 

th
e 

ne
tw

or
ks

 of
 

A
dm

in
is

tr
at

io
n 

bu
ild

in
g 

an
d 

o
f 

St
ud

en
t 

ce
nt

er
 b

ui
ld

in
g.

 
Th

e 
ne

tw
or

ks
 s

o 
fo

rm
ed

 a
re

 m
ar

ke
d 

be
low

 II
! 

nu
m

be
rs

. 
M

en
tio

n 
w

hi
ch

 t
yp

es
 o

f n
et

w
or

ks
 i

s 
ea

ch
 o

f t
he

se
 ?

 

S
tu

de
nt

 c
en

te
r 

H
ig

h
w

a
y 

S
ci

en
ce

 b
ui

ld
in

g 
4 

A
dm

in
is

tr
at

io
n 

bu
ild

in
g 

S
o

lu
ti

o
n

 N
et

w
or

k
 n

u
m

b
er

 
T

yp
e 

of
 n

et
w

o
rk

 

1 
2,

 3
 

L
A

N
 

4 
W

A
N

 (
it 

is
 c

on
ne

ct
in

e:
 o

nl
v 

n
et

w
o

rk
s 

2 
an

d
 3

) 

11
. 

W
ha

t 
is 

th
e 

di
ffe

re
nc

e 
be

tw
ee

n 
H

ub
, 

Sw
itc

h,
 a

nd
 R

ou
te

r?
 

S
o

lu
ti

o
n

 H
ub

 

H
u

b
 i

s 
th

e 
le

as
t 

ex
pe

ns
iv

e,
 l

ea
st

 
in

te
ll

ig
en

t 
an

d
 

le
as

t 
co

m
pl

ic
at

ed
 

of
 t

he
 t

hr
ee

. 
It

 b
ro

ad
ca

st
s 

al
l 

d
at

a 
to

 e
ve

ry
 p

o
rt

 w
hi

ch
 m

ay
 c

au
se

 
se

ri
o

u
s 

se
cu

ri
ty

 a
n

d
 

re
li

ab
il

it
y

 
co

nc
er

n.
 

In
 a

 N
et

w
o~

~
-

H
u

b
 i

s 
a 

co
m

m
on

 
co

n
n

ec
ti

o
n

 
p

o
in

t 
fo

r 
d

ev
ic

es
 

co
nn

ec
te

d 
to

 
th

e 
ne

tw
or

k.
 

H
u

b
 

Sw
itc

h 

S
w

it
ch

es
 w

or
k 

si
m

il
ar

ly
 li

ke
 H

u
b

s 
b

u
t 

in
 a

 m
or

e 
ef

fi
ci

en
t 

m
an

ne
r.

 I
t 

cr
ea

te
s 

co
nn

ec
ti

on
s 

d
y

n
am

ic
al

ly
 

an
d

 p
ro

vi
de

s 
in

fo
rm

at
io

n 
on

ly
 t

o 
th

e 
re

qu
es

ti
ng

 p
or

t.
 

S
w

it
ch

 i
s 

a 
de

vi
ce

 i
n 

a 
n

et
w

o
rk

 
w

h
ic

h
 

fo
rw

a
rd

s 
p

a
c
k

e
ts

 
in

 
a 

ne
tw

or
k.

 

R
ou

te
r 

T
he

 r
ou

te
r 

is
 s

m
ar

te
st

 a
nd

 
m

os
t 

co
m

pl
ic

at
ed

 o
u

t 
of

 t
h

es
e 

th
rt'

t'·
 I

t :
 

co
m

es
 

in
 a

ll
 

sh
ap

es
 a

nd
 s

iz
es

. 
R

o
u

te
rs

 a
re

 s
im

il
ar

 l
ik

t' 
lit

tlr
 

co
m

p
u

te
rs

 d
ed

ii
:a

te
d 

fo
r 

n>
ut

in
i; 

n
et

w
o

rk
 t

ra
ff

ic
. 

R
o

u
te

rs
 a

re
 l

oi
:a

te
d 

nt
 ~

il
tr

11
·a1 · 

an
d 

fo
rw

ar
ds

 d
,1

ta
 p

,1
l·k

et
~

. 

co
n

ta
in

s 
m

u
lt

ip
le

 
p

o
rt

s 
an

d
 

is
 

~
 

/ 
us

ed
 t

o 
co

nn
ec

t s
eg

m
en

ts
 o

f 
LA

N
. 

/ 
I 

I 

__
__

J 



10
 : 

C
O

M
M

U
N

IC
A

T
IO

N
 A

N
D

 
N

E
T

W
O

R
K

 C
O

N
C

E
P

T
S

 
[h

O
Pt

er
 

. 
·-t

 
\ 

' 
.~

I 
i 

4
6

3
 

.J 
W

ha
t 

is 
a 

H
u

b
 ?

 

1Z
· 

(a
) 

E
 p

an
d 

th
e 

fo
ll

ow
in

g 
te

rm
s 

w
it

h 
re

sp
ec

t 
to

 N
et

w
or

ki
ng

 .
 

(b
) 

., 
. 

. 
(i

) 
M

O
D

E
M

 
(1

1)
 W

L
L

 
(i

ii
) 

F
T

P
 

(i
v)

 T
C

P
/I

P
 

. 
H

ow
 i

s 
C

oa
xi

al
 c

ab
le

 d
if

fe
re

nt
 fr

om
 O

pt
ic

al
 F

ib
re

 ?
 

(d
 

d 
1 

· 
" 

· 
1 

· 
· 

· 
· 

· 
I 

di
a 

to
 

"B
ia

s 
M

et
ho

 
o 

og
,e

s 
is 

P
 a

nn
m

g 
to

 e
xp

an
d 

th
ei

r 
ne

tw
or

k 
in

Jn
di

a,
 s

ta
rt

in
g 

w
it

h 
th

re
e 

c,
t,e

s 
11

1 
n 

(J
) 

bu
ild

 i
11

fr
as

tr
uc

lu
re

 fo
r 

re
se

ar
ch

 a
nd

 d
ev

el
op

m
en

t 
o

f t
he

ir
 c

he
m

ic
al

 p
ro

du
ct

s.
 T

he
 c

nm
pa

ny
 h

as
 p

la
n~

~d
 t

o 
· 

· 
,/

:h
 

· 
P

 
d'

 h
 

· 
,a

; 
as

 
B

ac
k 

se
tu

p 
th

el
l' 

m
am

 0 ;;
,c

e 
m

 
on

 
zc

 e
rr

y 
-

at
 t

hr
ee

 d
iff

er
en

t 
lo

ca
tio

ns
 a

nd
 h

av
e 

na
m

ed
 t

he
ir

 0
1;

,c
es

 
O

ffi
ce

",
 "

R
es

ea
rc

h 
L

ab
" 

an
d 

"D
ev

el
op

m
en

t 
U

ni
t"

. 
Th

e 
co

m
pa

ny
 h

as
 o

ne
 m

or
e 

R
es

ea
rc

h 
of

fic
e 

na
m

el
y 

"C
or

po
ra

te
 O

ff
ic

e"
 i

n 
"M

um
ba

i"
. 

A
 r

ou
gh

 l
ay

ou
t 

o
f t

he
 s

am
e 

is
 a

s 
fo

llo
w

s 
: 

IN
D

IA
 

A
pp

ro
xi

m
at

e 
di

st
an

ce
 b

et
w

ee
n 

th
es

e 
of

fic
es

 i
s 

as
 f

ol
lo

w
s 

: 

F
ro

m
 

To
 

D
is

ta
n

ce
 

R
es

ea
rc

h 
L

ab
 

B
ac

k 
O

ff
ic

e 
11

0 
M

tr
 

R
es

ea
rc

h 
L

ab
 

D
ev

el
op

m
en

t 
U

ni
t 

16
 K

M
 

R
es

ea
rc

h 
L

ab
 

C
or

po
ra

te
 U

ni
t 

18
00

 K
M

 

B
ac

k 
O

ff
ic

e 
D

ev
el

op
m

en
t 

U
ni

t 
1

3
K

M
 

In
 c

on
tin

ua
tio

n 
of

 th
e 

ab
ov

e,
 t

he
 c

om
pa

ny
 e

xp
er

ts
 h

av
e 

pl
an

ne
d 

to
 i

ns
ta

ll 
th

e 
fo

llo
w

in
g 

nu
m

be
r 

of
 

co
m

pu
te

rs
 i

n 
ea

ch
 o

f t
he

ir
 o

ffi
ce

s 
: 

R
es

ea
rc

h 
L

ab
 

15
8 

B
ac

k 
O

ff
ic

e 
79

 

D
ev

el
op

m
en

t 
U

ni
t 

90
 

C
or

po
ra

te
 U

ni
t 

51
 

(i)
 

Su
gg

es
t 

th
e 

ki
nd

 o
f n

et
w

or
k 

re
qu

ir
ed

 (
ou

t o
f L

A
N

, M
A

N
, 

W
A

N
) 

fo
r 

co
nn

ec
tin

g 
ea

ch
 o

f t
he

 fo
llo

w
in

g 

of
fic

e 
un

it
s 

: 
~
 R

es
ea

rc
h 

L
ab

 a
n

d
 B

ac
k 

O
ff

ic
e 

~
 R

es
ea

rc
h

 L
ab

 a
n

d
 D

ev
el

o
p

m
en

t 
U

ni
t 

(ii
) 

W
hi

ch
 o

ne
 o

f t
he

 fo
llo

w
in

g 
de

vi
ce

s 
w

ill
 y

ou
 s

ug
ge

st
 fo

r 
co

nn
ec

tin
g 

al
l 

tli
e 

co
m

pu
te

rs
 w

ith
 i

n 
ea

ch
 o

f 

th
ei

r 
of

fic
e 

un
it

s 
? 

~
 

S
w

it
ch

/H
u

b
 

~
 

M
o

d
em

 

~
 

T
el

ep
h

o
n

e 



46
4 

-., 
C

O
M

P
U

TE
R

 
SC

IE
N

C
E

 
W

IT
H

 
PY

TH
O

N
 _

 X
ii 

(ii
i) 

W
!,i

cl
, 

of
 /

/w
 fo

llo
w

i11
g 

co
11

11
11

11
11

icn
l'io

n 
m

ed
ia

, 
yo

u 
w

ill
 s

ug
ge

st
 to

 b
e 

pr
oc

ur
ed

 b
y 

th
e 

co
m

pa
ny

 fo
r 

rn
11

m·
ct

i11
,~

 th
ei

r 
lo

ca
l o

ffi
ce

 u
ni

ts
 in

 P
vn

di
ch

er
ry

 fo
r 

ve
ry

 e
ff

ec
tiv

e 
(H

ig
h 

Sp
ee

d)
 c

om
m

un
ic

at
io

n?
 

1.o
"'i 

T
el

ep
h

o
ne

 C
ab

le
 

.r.~
 O

pt
ic

al
 F

ib
re

 

@
 

E
th

e
rn

e
t 

C
ab

le
 

(i
v)

 
Su

gg
es

t a
 ca

bl
e/

w
ir

in
g 

la
yo

ut
 fo

r 
co

nn
ec

tin
g 

th
e 

co
m

pa
ny

's 
lo

ca
l o

ffi
ce

 u
ni

ts
 lo

ca
te

d 
in

 P
on

di
ch

er
ry

. 

A
ls

o,
 s

ug
ge

st
 a

n 
ef

fe
ct

iv
e 

m
et

ho
d/

te
ch

no
lo

gy
 f

or
 c

on
ne

ct
in

g 
th

e 
co

m
pa

ny
's 

of
fic

e 
un

it 
lo

ca
ted

 i
n 

M
um

ba
i.

 
(D

el
hi

 2
00

8)
 

S
o

lu
ti

o
n

. 

(a
) 

A
 h

ub
 i

s 
a 

h
ar

d
w

ar
e 

d
ev

ic
e 

u
se

d
 t

o 
co

n
n

ec
t 

se
ve

ra
l 

co
m

p
u

te
rs

 t
o

g
et

h
er

. 

(b
) 

(i)
 

M
O

D
E

M
 -

M
O

d
u

la
to

r 
D

E
M

o
d

u
la

to
r 

(i
i)

 
W

L
L

 -
W

ir
e

le
ss

 i
n 

L
oc

al
 L

oo
p 

(ii
i) 

F
T

P
 -

F
il

e 
T

ra
n

sf
er

 P
ro

to
co

l 

(i
v)

 
T

C
P

/I
P

 -
T

ra
n

sf
er

 C
on

tr
ol

 P
ro

to
co

l/
In

te
rn

et
 P

ro
to

co
l.

 

(c
) 

C
oa

xi
al

 c
ab

le
s 

h
av

e 
so

li
d 

w
ir

e 
co

re
 s

u
rr

o
u

n
d

ed
 b

y
 o

n
e 

o
r 

m
o

re
 f

oi
l 

o
r 

w
ir

e 
sh

ie
ld

s 
w

he
re

as
 

op
ti

ca
l 

fi
br

es
 c

on
si

st
 o

f 
th

in
 s

tr
an

d
s 

o
f 

gl
as

s 
o

r 
gl

as
s 

li
ke

 m
at

er
ia

ls
. 

C
oa

xi
al

 c
ab

le
s 

tr
an

sm
it

 e
le

ct
ri

ca
l 

si
gn

al
s 

w
he

re
as

 O
pt

ic
al

 f
ib

re
s 

tr
an

sm
it

 l
ig

ht
 s

ig
na

ls
 o

r 
la

se
r 

si
gn

al
s.

 

(d
) 

(i)
 

B
et

w
ee

n
 R

es
ea

rc
h 

L
ab

 a
n

d
 B

ac
k 

of
fi

ce
 -

L
A

N
 

B
et

w
ee

n
 R

es
ea

rc
h 

L
ab

 a
n

d
 D

ev
el

o
p

m
en

t 
u

n
it

 -
M

A
N

 

(i
i)

 
S

w
it

ch
/h

u
b

 
(ii

i) 
O

pt
ic

al
 f

ib
re

 

(iv
) 

S
u

g
g

es
te

d
 l

ay
o

u
t 

is
 s

h
o

w
n

 i
n 

ad
ja

ce
nt

 f
ig

ur
e.

 

T
ec

h
n

o
lo

g
y

 
fo

r 
co

n
n

ec
ti

n
g

 
to

 
M

u
m

b
ai

 o
ff

ic
e 

-

Sa
tte

lli
te

. 

13
. 

So
ftw

ar
e 

D
ev

el
op

m
en

t 
C

om
pa

ny
 h

as
 s

et
 u

p 
its

 n
ew

 c
en

te
r 

at
 R

ai
pu

r f
or

 i
ts

 o
ffi

ce
 a

nd
 w

eb
 b

as
ed

 a
ct

iv
iti

es
. I

t 

ha
s 

4 
bl

oc
ks

 o
f b

ui
ld

in
gs

 n
am

ed
 B

lo
ck

 A
, 

Bl
oc

k 
B,

 B
lo

ck
 C

, 
Bl

oc
k 

D
. 

[C
B

SE
 S

am
pl

e 
P

ap
er

 2
01

9-
20

] 

N
u

m
b

er
 o

f 
C

o
m

p
u

te
rs

 

B
lo

ck
 A

 
25

 

Bl
oc

k 
B

 
50

 

Bl
oc

k 
C

 
12

5 

B
lo

ck
 D

 
10

 

S
h

o
rt

es
t 

d
is

ta
n

ce
s 

b
et

w
ee

n
 v

a
ri

o
u

s 
B

lo
ck

s 
in

 m
et

er
s 

B
lo

ck
 A

 to
 B

lo
ck

 B
 

B
lo

ck
 B

 to
 B

lo
ck

 C
 

Bl
oc

k 
C

 to
 B

lo
ck

 A
 

B
lo

ck
 D

 to
 B

lo
ck

 C
 

60
 m

 

40
 m

 

30
 m

 

50
 m

 

(i)
 

Su
gg

es
t t

he
 m

os
t s

ui
ta

bl
e 

pl
ac

e 
(i.

e.,
 b

lo
ck

) t
o 

ho
us

e 
th

e 
se

rv
er

 o
f t

hi
s 

co
m

pa
ny

 w
ith

 a
 su

ita
bl

e r
ea

so
n. 

(ii
) 

Su
gg

es
t 

th
e 

ty
pe

 o
f n

et
w

or
k 

to
 c

on
ne

ct
 a

ll 
th

e 
bl

oc
ks

 w
ith

 s
ui

ta
bl

e 
re

as
on

. 

(ii
i) 

Th
e 

co
m

pa
ny

 is
 p

la
nn

in
g 

to
 li

nk
 a

ll 
th

e b
lo

ck
s 

th
ro

ug
h 

a 
se

cu
re

 a
nd

 h
ig

h 
sp

ee
d 

w
ir

ed
 m

ed
iu

m
. S

ug
ge

st
 

a 
w

ay
 t

o 
co

nn
ec

t 
al

l 
th

e 
bl

oc
ks

. 

(iv
) 

Su
gg

es
t 

th
e 

m
os

t s
ui

ta
bl

e 
w

ir
ed

 m
ed

iu
m

 fo
r 

eff
ic

ie
nt

ly
 c

on
ne

ct
in

g 
ea

ch
 c

om
pu

te
r 

in
st

al
le

d 
in

 e
ve

n; 

bl
oc

k 
ou

t 
of

 th
e f

ol
lo

w
in

g 
ne

tw
or

k 
ca

bl
es

 :
 

~
 C

oa
xi

al
 C

ab
le

 
~
 E

th
er

n
et

 C
ab

le
 

~
 S

in
gl

e 
P

ai
r 

T
el

ep
h

o
n

e 
C

ab
le

. 

So
lu

ti
on

. 
(i)

 B
lo

ck
 C

, 
It 

h
as

 m
ax

im
u

m
 n

u
m

b
er

 o
f 

co
m

p
u

te
rs

. 

(i
i)

 L
A

N
 

(ii
i) 

S
ta

r 
to

p
o

lo
g

y
 

(i
v)

 E
th

er
n

et
 c

ab
le

 

~
 



" 
IO

 :
 C

O
M

M
U

N
IC

A
T

IO
N

 A
N

D
 

N
ET

W
O

R
K 

C
O

N
C

E
PT

S 
(h

op
re

r 

14
. 

(a
) 

46
5 

W
ha

l 
is

 ti
re

 d
ifj

~r
t'i

ir
c 

ht
'tw

t>c
11 

M
es

sa
ge

 S
wi

tch
i1

1g
 f

ec
/11

1iq
11

c 
an

d 
Pa

ck
et

 S
w

itc
hi

ng
 t

ec
hn

iq
ue

? 

O
r 

(C
B

S
E

 D
 2

01
6C

) 

D
!ff

i•r
m

tia
lt'

 h
et

w
ec

n 
pa

ck
et

 s
w

itc
hi

ng
 a

nd
 m

es
sa

ge
 sw

itc
hi

ng
 t

ec
hn

iq
ue

 in
 n

et
w

or
k 

co
m

m
un

ic
at

io
n.

 

(/J
) 

£.
rp

t11
1d

 tl
rt'

 fo
llo

w
in

g 
te

rm
in

ol
og

ie
s 

: 
(i)

 T
C

P/
IP

 

(c
) 

W
ri

te
 t

wo
 a

pp
li~

at
io

ns
 o

f C
yb

er
 L

aw
. 

(d
) 

Ti
re

 
G

re
at

 
Br

ai
n 

O
rg

an
is

at
io

n 

ha
s 

se
t 

up
 

its
 

ne
w

 
Br

an
ch

 
at

 

Sr
in

ag
ar

 f
or

 i
ts

 o
ffi

ce
 a

nd
 w

eb
 

0
r 

bu
ild

in
gs

 
as

 
sh

ow
n 

in
 

th
e 

w·
 

[la
se

d 
ac

tiv
iti

es
. 

It
 h

as
 4

 W
in

gs
 
[!)

 
'J 

m
g 

~
~

ra
m

: 
X

 

(D
el

h
i 

20
11

) 

(ii
) 

X
M

L 
(ii

i) 
C

D
M

A
 

(iv
) 

W
LL

 

r?l
 

691
 

G:l
 

C
en

te
r 

to
 c

en
te

r 
di

st
an

ce
s 

b
et

w
ee

n
 v

ar
io

us
 b

lo
ck

s 
N

um
be

r 
of

 C
om

pu
te

rs
 .

 

W
in

g 
X

 to
 W

in
g 

Z
 

50
 m

 
W

in
g

 X
 

50
 

W
in

g 
Z

 t
o 

W
in

g 
Y

 
70

 m
 

W
in

g
 Z

 
30

 

W
in

g 
Y

 to
 W

in
g 

X
 

12
5 

m
 

W
in

g
 Y

 
15

0 

W
in

g 
Y

 to
 W

in
g 

U
 

80
 m

 
W

in
g 

U
 

15
 

W
in

g 
X

 to
 W

in
g 

U
 

17
5 

m
 

W
in

g 
Z

 t
o 

W
in

g 
U

 
90

 m
 

(i)
 

Su
gg

es
t 

th
e 

m
os

t 
su

ita
bl

e 
ca

bl
e 

la
yo

ut
 o

f c
on

ne
ct

io
ns

 b
et

w
ee

n 
th

e 
W

in
gs

, 
an

d 
to

po
lo

gy
. 

(ii
) 

Su
gg

es
t 

th
e 

m
os

t 
su

ita
bl

e 
pl

ac
e 

(i.
e.,

 W
in

g)
 t

o 
ho

us
e 

th
e 

se
rv

er
 o

f t
hi

s 
or

ga
ni

sa
tio

n 
w

ith
 a

 su
ita

bl
e 

re
as

on
, 

w
ith

 j
us

tif
ic

at
io

n.
 

(ii
i) 

Su
gg

es
t t

he
 p

la
ce

m
en

t o
f th

e f
ol

lo
w

in
g 

de
vi

ce
s 

w
ith

 ju
st

ifi
ca

tio
n

: 
(1

) 
Re

pe
at

er
 

(2
) 

H
ub

/S
w

itc
h 

(iv
) 

Th
e 

or
ga

ni
za

tio
n 

is 
pl

an
ni

ng
 t

o 
lin

k 
its

 h
ea

d 
of

fic
e 

si
tu

at
ed

 i
n 

D
el

hi
 w

ith
 t

he
 o

ffi
ce

s 
at

 S
rin

ag
ar

. 

Su
gg

es
t 

an
 e

co
no

m
ic

 w
ay

 t
o 

co
nn

ec
t 

it 
; 

th
e 

co
m

pa
ny

 i
s 

re
ad

y 
to

 c
om

pr
om

ise
 o

n 
th

e 
sp

ee
d 

of
 

co
nn

ec
tiv

ity
. 

Ju
st

ify
 y

ou
r 

an
sw

er
. 

(D
el

hi
 2

00
5)

 

So
lu

ti
on

. 

(a
) 

M
es

sa
ge

 S
w

it
ch

in
g.

 I
n 

th
is

 f
or

m
 o

f 
sw

it
ch

in
g 

no
 p

hy
si

ca
l 

co
pp

er
 p

at
h 

is
 e

st
ab

li
sh

ed
 i

n 

ad
va

nc
e 

be
tw

ee
n 

se
nd

er
 a

nd
 r

ec
ei

ve
r.

 In
st

ea
d 

w
he

n 
th

e 
se

nd
er

 h
as

 a
 b

lo
ck

 o
f 

da
ta

 to
 b

e 
se

nt
, 

it 
is

 s
to

re
d 

in
 f

ir
st

 s
w

it
ch

in
g 

of
fic

e,
 t

he
n 

fo
rw

ar
de

d 
la

te
r, 

on
e 

ju
m

p 
at

 a
 t

im
e.

 

P
ac

ke
t 

S
w

it
ch

in
g.

 W
it

h 
m

es
sa

ge
 s

w
it

ch
in

g 
th

er
e 

is
 n

o 
li

m
it

 o
n 

bl
oc

k 
si

ze
, i

n 
co

nt
ra

st
 p

ac
ke

t 

sw
it

ch
in

g 
pl

ac
es

 a
 t

ig
ht

 u
p

p
er

 l
im

it
 o

n 
bl

oc
k 

si
ze

. 

(b
) 

(i)
 T

ra
ns

m
is

si
on

 C
on

tr
ol

 P
ro

to
co

l/
In

te
rn

et
 P

ro
to

co
l 

(ii
) 

eX
en

te
ns

ib
le

 M
ar

ku
p 

L
an

gu
ag

e 

(ii
i) 

C
od

e-
D

iv
is

io
n 

M
ul

ti
pl

e 
A

cc
es

s 

(iv
) 

W
ir

el
es

s 
in

 L
oc

al
 L

oo
p.

 

(c
) 

T
w

o 
ap

pl
ic

at
io

ns
 o

f 
cy

be
r 

la
w

 a
re

 :
 

(i)
 D

ig
it

al
 t

ra
ns

ac
ti

on
s 

(ii
) 

A
ct

iv
it

ie
s 

on
 I

nt
er

ne
t.

 

~
 



~
 

46
6 

(J
J

//
1P

U
TE

P
 :,

(
/E

ll
([

 
w

Ir
11

 P
Y

fW
J1

1 
l/

1 

(d
) 

(i
) 

B
us

 T
op

ol
og

y 

W
in

g 
X

 

W
in

g 
z 

W
in

g 
y "' 

W
in

g 
u 

(ii
) 

T
he

 m
os

t 
su

it
ab

le
 p

la
ce

 t
o 

h
o

us
e 

th
e 

se
rv

e
r 

is
 W

in
g

 Y
 a

s 
it 

ha
s 

th
e 

m
os

t 
nu

m
be

r 
of

 

co
m

pu
te

rs
 t

hu
s 

ca
bl

in
g 

co
st

 w
ill

 b
e 

re
d

u
ce

d 
an

d 
m

os
t 

tr
af

fi
c 

w
il

l 
be

 l
uc

al
. 

(ii
i) 

(1
) 

A
s 

p
er

 
su

gg
es

te
d 

la
yo

ut
 

se
p

ar
at

e 
re

p
ea

te
rs

 
ne

ed
 

no
t 

be
 

in
st

al
lr

d
 

as
 

ea
ch

 

bu
il

di
ng

/w
in

g 
w

il
l 

be
 h

av
in

g 
a 

hu
b 

th
at

 a
ct

s 
as

 a
 r

e
p

e
a

te
r. 

(2
) 

O
ne

 h
u

b
 p

er
 w

in
g

. 

W
in

g 
X

 

W
in

g 
y 

W
in

g 
u 

(iv
) 

A
n

 e
co

no
m

ic
 w

ay
 o

f 
co

nn
ec

ti
ng

 is
 D

ia
l-

up
 o

r 
br

oa
db

an
d 

as
 i

t c
an

 c
o

nn
ec

t t
w

o 
co

m
pu

lc
rs

 

at
 a

n 
ec

on
om

ic
 r

at
e 

th
ou

gh
 i

t 
pr

ov
id

es
 l

es
se

r 
sp

ee
d 

th
an

 o
th

er
 e

x
pe

ns
iv

e 
m

rl
ho

d
s. 

15
. 

W
ha

t 
ar

e 
th

e 
di

ffe
re

nt
 t

yp
es

 o
f n

et
w

or
ks

 ?
 W

ha
t 

is
 th

e 
ge

og
ra

ph
ic

al
 s

co
pe

 o
f L

II
N

, 
M

II
N

 n
11

J 
W

/I
N

? 

S
ol

ut
io

n.
 N

et
w

o
rk

s 
va

ry
 w

id
el

y 
in

 t
he

ir
 s

iz
e,

 c
om

pl
ex

it
y 

an
d 

ge
og

ra
ph

ic
a

l 
~p

re
ad

. 
O

n 
th

e 
ba

si
~ 

of
 

ge
og

ra
ph

ic
al

 s
pr

ea
d,

 n
et

w
or

ks
 c

an
 b

e 
cl

as
si

fi
ed

 i
nt

o 
th

re
e 

ca
te

go
ri

es
 :

 

(i)
 

Lo
ca

l A
re

a 
N

et
w

or
ks

 (
LA

N
s)

. 
T

he
se

 a
re

 c
o

m
p

u
te

r 
ne

tw
or

k
s 

co
nf

in
ed

 I
n 

a 
lo

ca
li:

-.e
d 

.:ir
v,1

 s
uc

h 
.t

\ 

an
 o

ff
ic

e 
o

r 
a 

fa
ct

or
y

. 

(ii
) 

M
et

ro
po

lit
an

 A
re

a 
N

et
w

or
ks

 (
M

A
N

s)
. 

T
he

se
 a

re
 t

h
e 

ne
tw

or
ks

 t
h

at
 l

in
k 

co
rn

p
ul

l'r
 f

oc
ili

li(
•s

 w
ilh

in
 

a 
ci

ty
. 

(ii
i) 

W
id

e 
A

re
a 

N
et

w
or

ks
 (

W
A

N
s)

. T
he

se
 a

re
 t

h
e 

ne
tw

o
rk

s 
sp

re
a

d 
ov

er
 li

Jr
gl

' J
bl

<1
n

o
·s,

 s
,1y

 il
U

U
!'l~

 

co
un

tr
ie

s 
o

r 
ev

en
 c

on
ti

ne
nt

s.
 I

t 
ca

n 
ev

en
 i

nc
lu

d
e 

a 
g

ro
u

p
 o

f 
L

A
N

s 
co

nr
w

cl
l'd

 t
og

,'
lh

t·r
. 

16
. 

W
ha

t 
ar

e 
th

e 
im

po
rt

an
t 

to
po

lo
gi

es
 fo

r 
ne

tw
or

ks
 ?

 

S
ol

ut
io

n.
 I

m
po

rt
an

t 
ne

tw
or

k 
to

po
lo

gi
es

 a
re

 :
 

~
 B

U
S 

to
p

ol
og

y.
 I

n 
th

is
 e

ac
h 

co
m

p
u

te
r 

is
 d

ir
ec

tl
y 

co
nn

ec
te

d 
lo

 p
ri

m
,1

ry
 i

w
tw

or
k 

,,
if,

I,
• i

n"
 

si
ng

le
 l

in
e.

 

A
dv

an
ta

ge
. I

ne
xp

en
si

ve
, 

ea
sy

 t
o 

in
st

al
l, 

si
m

pl
e 

to
 u

nd
('

rs
ta

nd
, 

e:
i.,

y 
lo

 1
•x

lt·
11

d
. 

~
 S

T
A

R
 t

op
ol

og
y.

 I
n 

th
is

 a
ll 

co
m

pu
te

rs
 a

re
 c

o
nn

ec
te

d 
w

,i
n

g 
,1

 
em

ir
.ii

 h
11

I,
. 

A
dv

an
t 

C
 

b 
. 

. 
. 

I 
I 

,h
it•

 ,,h
1H

!I 

ag
e.

 
an

 
e 

m
ex

pc
ns

,v
c,

 e
as

y 
to

 i
n

st
al

l 
an

d 
n·

cu
nf

ig
un

· 
,I

IH
 

1•,
11,

y 
'"

 
rr

,, 

ph
y

si
ca

l 
pr

ob
le

m
s.

 

~
 R

IN
G

 t
op

ol
og

y.
 I

n 
th

is
 a

ll 
co

m
p

ul
·C'

r1-
i 

an
· 

ro
nn

c·
rl

l'd
 i

ri
 l

rn
>p

. 

ll
dv

an
ta

:,:e
. A

ll 
co

m
p

u
te

rs
 h

av
e 

eq
u

a
l a

cc
es

.., 
to

 n
et

w
or

k 
n

w
d

i.i
, 

irn
.1

,il
l.,

ri,
11

1 
(,

1
1

, 
lw

 1 •
11

11
1'11

'1 

an
d

 s
ig

na
l 

~
oe

s 
no

t 
de

gr
ad

e 
a1

, 
m

u
ch

 t
l'

l 
in

 
ot

lw
r 

l(
lp

ol
11

1~;
,.,

, 
lw

, ,
11

1
•.

1·
 

1
·,

u
 11

 11
11

11
/!111

1'1
 

re
ge

ne
ra

te
s 

it.
 

~ 



,,...
...-

C
hO

P 

: 
C

O
M

M
U

N
IC

A
T

IO
N

 A
N

D
 

N
E

T
W

O
R

K
 C

O
N

C
EP

T 
4

6
7

 
,e

r 
IO

 
S

 

/1
/·,,

 1
11 

[11
·it

f 
th

e 
rn

pn
l1 i

li
ti

es
 n

11
d 

se
rv

ic
es

 s
,, 1,,_,

 
·/··

 f
 1 

U
J' 

I 
0

1 
c,

 
1y

 
L

A
N

. 
11

-
ti

on
-S

m
al

l c
o

m
p

u
te

r 
n

et
w

o
rk

s 
th

at
 a

re
 c

 
f 

. 
. 

So
lu

 r
 ,)

 a
re

 k
n

o
w

n 
as

 L
oc

al
 A

re
n 

N
et

w
or

ks
 (

L
11 ~

in
ed

 to
 a

 lo
ca

li
se

d 
ar

ea
 (

e.
g

., 
an

 o
ff

ic
e,

 a
 b

~
1l

di
ng

 o
r_

 a 
t.1

ct
o 

)c
e 

sh
ar

in
g

. 
T

h
e 

h
ar

d
w

ar
e 

as
 

w
el

l 
s)

. 
T

he
 k

ey
 p

u
rp

o
se

 o
f 

a 
L

A
N

 i
s 

to
 s

er
v

e 
it

s 
u

se
rs

 r
n

 

.-c
:;o

ur
_,

 
LA

N
 u

se
rs

 c
an

 s
h

ar
e 

d
at

a 
. 

as
 _s

of
tw

ar
e 

re
so

ur
ce

s 
ar

e 
sh

ar
ed

 
th

ro
u

g
h

 
L

A
N

s.
 

F
or

 
jn

:;
ti

lO
C

e,
 

ri
n

te
r 

co
n

n
ec

te
d

 t
 

. 
, 

in
fo

rm
at

io
n,

 p
ro

gr
am

s,
 p

ri
nt

er
, 

h
ar

d
-d

is
k

s,
 m

o
d

em
s 

et
c.

 O
n

e 
no

de
 h

as
 a

 P
d

 h
 

11
 

. 
0 

It
 a

n
d

 0
th

er
 n

od
es

 o
n

 t
he

 L
A

N
 c

an
 c

o
m

m
u

n
ic

at
e 

w
it

h
 i

t 
in

 o
rd

er
 t

o
 

. 
f' 

te
s 

an
 

en
ce

 a
 

o
w

m
g

 e
xp

en
si

 
· 

h 
· 

pr
in

t 
I 

ve
 p

en
p

 e
ra

ls
 t

o 
be

 s
ha

re
d 

am
o

n
g

 n
u

m
b

er
 o

f 
u

se
rs

. 

IS
-

W
/,n

t 
is

 t
he

 p
ur

po
se

 o
f u

s_
in

g 
ro

~t
er

 ?
 

(C
B

SE
 O

u
ts

id
e 

D
e

lr
u 

19
9

9
) 

S
ol

ut
io

~-
A

 _
ro

ut
er

 c
~

 w
o

rk
 h

k
e 
~ 

b
ri

d
g

e 
an

d
 c

an
 a

ls
o 

ha
nd

le
 d

if
fe

re
nt

 p
ro

to
co

ls
. A

 r
o

u
te

r 
ca

n
 l

o
ca

te
 

th
e 

d
es

h
n

at
io

n
 r

eq
m

re
d

 b
y

 s
en

d
m

g
 t

he
 t

ra
ff

ic
 t

o 
an

ot
he

r 
ro

ut
er

 
if

 t
he

 d
es

ti
n

at
io

n
 i

s 
u

n
k

n
o

w
n

 t
o

 
, 

its
el

f. 

19
_ 

(n
) 

G
iv

e 
tw

o 
ex

am
pl

es
 o

f P
A

N
 a

nd
 L

A
N

 t
yp

e 
of

 n
et

w
or

ks
. 

(C
B

S
E

 D
el

h
i 

2
0

16
) 

(/J
) 

D
iff

er
en

tia
te

 b
et

w
ee

n 
P

A
N

 a
nd

 L
A

N
 ty

pe
s 

of
 n

et
w

or
ks

. 
(C

B
S

E
 O

u
ts

id
e 

D
e

lh
i 

2
0

1
6

) 

S
ol

ut
io

n.
 

(a
) 

P
A

N
: 

E
xa

m
pl

es
 

(i)
 

N
et

w
o

rk
 f

o
rm

ed
 b

y
 c

on
ne

ct
in

g 
sm

ar
tp

ho
ne

s 
of

 f
am

il
y 

m
em

b
er

s 
to

 l
ap

to
p

 v
ia

 b
lu

et
o

o
th

. 

(ii
) 

N
et

w
o

rk
 f

o
rm

ed
 b

y
 c

on
ne

ct
in

g 
de

vi
ce

s 
li

ke
 p

ri
nt

er
, l

ap
to

p,
 s

m
ar

tp
h

o
n

e,
 d

ig
it

al
 r

ec
o

rd
er

 e
tc

. 

L
A

N
 :

 E
xa

m
pl

es
 

(i
) 

N
et

w
o

rk
 f

o
rm

ed
 b

y
 c

o
m

p
u

te
rs

 i
n 

an
 o

ff
ic

e.
 

(i
i)

 
N

et
w

o
rk

 f
o

rm
ed

 b
y

 c
o

m
p

u
te

rs
 i

n 
a 

b
an

k
. 

(b
) 

P
A

N
 e

x
p

an
d

s 
to

 P
er

so
na

l 
A

re
a 

N
et

w
or

k.
 

L
A

N
 e

x
p

an
d

s 
to

 L
oc

al
 A

re
a 

N
et

w
or

k.
 

A
 P

A
N

 
is

 a
 c

o
m

p
u

te
r 

n
et

w
o

rk
 o

rg
an

iz
ed

 a
ro

u
n

d
 a

n
 i

n
d

iv
id

u
al

 p
er

so
n

 w
h

er
e 

a 
sm

al
l 

n
e
tw

o
rk

 i
s 

fo
rm

ed
 b

y
 c

o
n

n
ec

ti
n

g
 v

ar
io

u
s 

de
vi

ce
s 

o
f 

th
e 

in
d

iv
id

u
al

 e
.g

., 
a 

la
p

to
p

, 
a 

p
ri

n
te

r,
 a

 s
m

ar
tp

h
o

n
e,

 d
ig

it
al

 

re
co

rd
er

 e
tc

. 

L
A

N
 i

n
te

rc
o

n
n

ec
ts

 s
o

m
e 

st
an

d
-a

lo
n

e 
co

m
p

u
te

rs
 w

it
h

in
 a

 c
o

n
fi

n
ed

 p
h

y
si

ca
l 

ar
ea

 u
p

to
 a

 k
il

o
m

et
er

, 

e.g
., 

a 
L

A
N

 i
n

si
d

e 
a 

u
n

iv
er

si
ty

 o
r 

a 
L

A
N

 i
ns

id
e 

a 
h

o
sp

it
al

 e
tc

. 

20
. 

W
ha

t 
ar

e 
tw

o 
ty

pe
s 

o
f m

od
em

s 
? 

S
ol

ut
io

n
. 

M
o

d
em

s 
co

m
e 

in
 t

w
o 

v
ar

ie
ti

es
 :

 

l.
 

In
te

rn
al

 m
od

em
s 

ar
e 

th
e 

m
o

d
em

s 
th

at
 a

re
 f

ix
ed

 w
it

h
in

 t
h

e 
co

m
p

u
te

r.
 

2.
 

E
xt

er
n

al
 m

od
em

s 
ar

e 
th

e 
m

o
d

em
s 

th
at

 a
re

 c
o

n
n

ec
te

d
 e

x
te

rn
al

ly
 t

o
 a

 
c
o

m
p

u
te

r 
as

 o
th

e
r 

p
er

ip
h

er
al

s 
ar

e 
co

n
n

ec
te

d
. 

2 1. 
W

ri
te

 tw
o 

ad
va

nt
ag

es
 o

f 4
G

 o
ve

r 
3G

 M
ob

ile
 T

el
ec

om
m

un
ic

at
io

n 
Te

ch
no

lo
gi

es
 in

 t
en

ns
 o

f s
pe

ed
 a

nd
 s

er
vi

ce
s.

 
(C

B
S

E
 D

el
hi

 2
01

6)
 

22
. 

~o
lu

ti
on

. 
S

p
ee

d
. 

4G
 o

ff
er

s 
p

ea
k

 d
o

w
n

lo
ad

 s
p

ee
d

s 
o

f 
m

o
re

 t
h

em
 1

0 
M

b
p

s 
w

h
il

e 
3G

 o
ff

er
s 

p
e
a
k

 
0

w
nJ

oa
d 

sp
ee

d
s 

ar
o

u
n

d
 3

.1
 M

b
p

s.
 

Se
rv

ic
es

. 
U

si
n

g
 Q

oS
, 

Q
u

al
it

y
 o

f 
se

rv
ic

e 
te

ch
n

o
lo

g
y

, 
4G

 c
an

 p
ri

o
ri

ti
ze

 s
er

v
ic

es
 t

o
 o

ff
er

 f
la

w
le

ss
 

pe
rf

or
m

an
ce

, 
e.

g
., 

V
o

IP
 i

s 
p

ri
o

ri
ti

ze
d

 o
v

er
 o

th
er

 d
at

a 
to

 o
ff

er
 f

la
w

le
ss

 c
al

li
n

g
 e

x
p

e
ri

en
ce

. 

W
ha

t 
do

 y
ou

 m
ea

n 
by

 n
et

w
or

k 
to

po
lo

gy
 ?

 W
'1

at
 a

re
 t

h
e 

m
os

t 
po

11 1
ila

r 
lo

po
la

gi
t·~

 ?
 

(C
B

S
E

 Q
u

e
sh

o
n 

B
a

n
k

) 

~o
lu

ti
on

. 
T

o
p

o
lo

g
y

 
re

fe
rs

 
to

 
th

e 
w

ay
 

in
 

w
h

k
h

 
th

e 
w

o
rk

st
at

io
n

s 
at

ta
ch

ed
 

to
 

th
e 

n
e
tw

o
rk

 
a
re

 
tn

te
rc

on
n 

. 
ec

te
d.

 T
h

e 
m

o
st

 p
o

p
u

la
r 

to
p

o
lo

g1
es

 a
re

 :
 

4 
B

us
 o

r 
L

in
ea

r 
.4

. 
R

in
g 

4 
St

ar
 

4 
T

re
e 

T"
' 



~
 

46
8 

C
O

M
P

U
TE

R
 

SC
IE

N
C

E
 

W
IT

H
 

P
Y

TH
O

N
 

_ 
XI

I 

1.
 

B,
,.~

 o
r 

Li
nt

'a
r 

To
pa

la
sy

. 
In

 t
hi

s 
to

po
lo

gy
, 

al
l 

d
ev

ic
es

 o
n 

n_
et

w
or

k 
ar

e 
co

nn
ec

te
d 

to
 a

 s
in

gl
e 

co
nt

in
uo

us
 c

ab
le

 c
al

le
d 

a 
bu

s.
 T

ra
ns

m
is

si
on

 f
ro

m
 a

ny
 s

ta
t!

on
 t

ra
ve

ls
 t

he
 l_

en
g_

th
 o

f 
th

e 
bu

s 
in 

bo
th

 
di

re
ct

io
n

s 
an

d 
ca

n 
be

 
re

ce
iv

ed
 

by
 

al
l 

ot
he

r 
st

at
io

n~
. 

~
e
 d

es
ti

na
ti

on
 

de
vi

ce
, 

on
 

id
en

ti
fy

in
g 

th
e 

ad
dr

es
s 

on
 d

at
a 

pa
ck

et
 c

op
ie

s 
th

e 
da

ta
 o

nt
~

 i
ts

 d
is

k.
 W

~
en

 t
he

 d
at

a 
pa

ck
et

 

re
d

ch
es

 a
t e

it
he

r e
nd

 t
he

 t
er

m
in

at
or

 o
n 

th
at

 e
nd

 a
bs

or
bs

 th
e 

si
gn

al
, 

re
m

ov
m

g 
fr

om
 t

he
 b

us
. 

T
hi

s 
to

po
lo

gy
 c

an
 b

e 
us

ed
 f

or
 s

m
al

le
r 

ne
tw

or
ks

. 

2.
 

R
in

g 
To

po
lo

gy
. 

A
 L

A
N

 u
si

ng
 t

he
 r

in
g 

to
po

lo
gy

 i
s 

co
nn

ec
te

d 
in

 t
he

 c
lo

se
d 

lo
op

. 
T

he
 d

at
a 

pa
ck

et
s 

tr
an

sm
it

te
d,

 c
ir

cu
la

te
 a

lo
ng

 t
he

 r
in

g,
 T

he
 d

es
ti

na
ti

on
 s

ta
ti

on
 c

op
ie

s 
th

e 
pa

ck
et

 

co
nt

en
t 

on
 r

ec
og

ni
zi

ng
 i

ts
 a

dd
re

ss
 o

n 
th

e 
pa

ck
et

. 
A

ft
er

 a
 p

ac
ke

t 
tr

av
el

s 
a 

fu
ll 

ci
rc

le
, 

it 
is 

re
m

ov
ed

 a
t 

th
e 

so
ur

ce
 s

ta
ti

on
. 

3.
 

St
ar

 T
op

ol
of

51
J·

 I
n 

th
is

 t
op

ol
og

y 
ea

ch
 w

or
ks

ta
ti

on
 is

 d
ir

ec
tl

y 
li

nk
ed

 t
o 

a 
ce

nt
ra

l 
no

de
. 

D
ev

ic
es

 

ca
n 

be
 

ea
si

ly
 

pl
ug

ge
d 

or
 

un
pl

ug
ge

d 
to

 
th

e 
ce

nt
ra

l 
no

de
, 

as
 

ne
ed

 
di

ct
at

es
. 

A
ny

 

co
m

m
un

ic
at

io
n 

be
tw

ee
n 

th
e 

st
at

io
ns

 m
us

t 
pa

ss
 t

hr
ou

gh
 t

he
 c

en
tr

al
 n

o
d

e.
 

4.
 

Tr
ee

 T
op

ol
og

y.
 In

 th
is

 t
op

ol
og

y 
th

e 
ne

tw
or

k 
is

 s
ha

pe
d 

as
 a

n
 i

nv
er

te
d 

tr
ee

 w
it

h
 t

he
 c

en
tr

al
 r

oo
t 

br
an

ch
in

g 
an

d
 

su
b-

br
an

ch
in

g 
to

 
th

e 
ex

tr
em

it
ie

s 
of

 t
he

 
ne

tw
or

k.
 

T
ra

ns
m

is
si

on
 

in
 

th
is 

to
po

lo
gy

 t
ak

es
 p

la
ce

 i
n 

th
e 

sa
m

e 
w

ay
 a

s 
in

 b
us

 t
op

ol
og

y.
 

23
. 

W
ha

t 
is

 a
 m

od
em

 ?
 W

ha
t 

is 
its

 fu
nc

tio
n 

? 

S
ol

ut
io

n
. A

 m
o

d
em

 is
 a

 c
om

pu
te

r 
pe

ri
ph

er
al

 t
ha

t c
on

ne
ct

s 
a 

w
or

ks
ta

ti
on

 t
o 

ot
he

r 
w

or
k-

st
at

io
ns

 v
ia

 

te
le

ph
on

e 
li

ne
s 

an
d 

fa
ci

lit
at

es
 c

om
m

un
ic

at
io

ns
. 

It 
is

 s
ho

rt
 f

or
m

 f
or

 M
od

ul
at

io
n 

/ 
D

em
od

ul
at

io
n.

 

M
od

em
 c

on
ve

rt
s 

di
gi

ta
l 

si
gn

al
s 

to
 A

/F
 (

A
ud

io
 F

re
qu

en
cy

) 
to

ne
s 

w
hi

ch
 a

re
 i

n 
th

e 
fr

eq
ue

nc
y 

ra
ng

e 

th
at

 t
he

 t
el

ep
ho

ne
 l

in
es

 c
an

 t
ra

ns
m

it
 a

nd
 a

ls
o 

it
 c

an
 c

on
ve

rt
 t

ra
ns

m
it

te
d 

to
ne

s 
ba

ck
 t

o 
di

gi
ta

l 

in
fo

rm
at

io
n.

 

24
. 

(a
) 

D
iff

er
en

tia
te

 b
et

w
ee

n 
In

te
rn

et
 a

nd
 I

nt
ra

ne
t. 

(D
el

hi
 2

00
6)

 

(b
) 

E
xp

an
d 

th
e 

fo
llo

w
in

g 
te

rm
s 

: 
(i

) 
C

D
M

A
 

(i
i)

 U
R

L
 

(i
ii

) 
H

T
T

P
 

(iv
) 

W
A

N
 

(c
) 

W
ri

te
 o

ne
 a

dv
an

ta
ge

 o
f S

T
A

R
 t

op
ol

og
y 

as
 c

om
pa

re
d 

to
 B

U
S 

to
po

lo
gy

. 

(d
) 

U
N

IV
E

R
SI

T
Y

 O
F 

C
O

R
R

E
SP

O
N

D
E

N
C

E
 in

 A
lla

ha
ba

d 
is 

se
tti

ng
 u

p 
th

e 
ne

tw
or

k 
be

tio
ee

n 
its

 d
iff

er
en

t 

w
in

gs
. 

Th
er

e 
ar

e 
4 

w
in

gs
 n

am
ed

 a
s 

Sc
ie

nc
e 

(S
),

 J
ou

rn
al

is
m

 (
])

, 
A

R
T

S 
(A

) 
an

d 
H

om
e 

Sc
ie

nc
e 

(H
).

 

D
is

ta
nc

e 
b

et
w

ee
n

 v
ar

io
us

 w
in

gs
 

N
u

m
b

er
 o

f 
C

om
pu

te
rs

 

W
in

g 
A

 t
o 

W
in

g 
S 

10
0 

m
 

W
in

g 
A

 

W
in

g 
A

 t
o 

W
in

g 
J 

20
0 

m
 

W
in

g 
S 

W
in

g 
A

 t
o 

W
in

g 
H

 
40

0 
m

 
W

in
g 

J 

W
in

g 
S 

to
 W

in
g 

J 
30

0 
m

 
W

in
g 

H
 

W
in

g 
S 

to
 W

in
g 

H
 

10
0 

m
 

W
in

g 
J 

to
 W

in
g 

H
 

45
0 

m
 

(i
) 

Su
gg

es
t a

 s
ui

ta
bl

e 
To

po
lo

f5
1J

 fo
r 

ne
tw

or
ki

ng
 t

he
 c

om
pu

te
r 

of
 al

l 
w

in
gs

. 

(i
i)

 
N

am
e 

th
e 

w
in

g 
w

he
re

 t
he

 S
er

ve
r 

to
 b

e 
in

st
al

le
d.

 J
us

tif
iJ

 y
ou

r 
an

sw
er

. 

(i
ii

) 
Su

gg
es

t 
th

e 
pl

ac
em

en
t 

of
 1

-/u
b/

Sw
it

ch
 in

 t
he

 n
et

w
or

k.
 

(i
v)

 
M

en
tio

n 
in

 e
co

no
m

ic
 te

ch
no

lo
gy

 t
o 

pr
nv

id
c 

in
tr

m
ct

 11
cc

cs
si

/,i
lit

y 
tv

 n
il 

1u
i1

1s
s.

 
S

ol
ut

io
n

. 

15
0 10
 5 50
 

b 
I 

te
rn

et
 u

se
s 

a 
(a

) 
T

he
 I

nt
er

ne
t i

s 
a 

w
or

ld
w

id
e 

ne
tw

or
k 

of
 c

o
m

p
u

te
r 

ne
tw

or
k

s 
ar

o
u

n
d

 t
he

 g
lo

 e
. 

n 

se
t 

of
 p

ro
to

co
ls

 c
al

le
d 

T
C

P
/ 

IP
. 

In
te

rn
et

 i
s 

no
t 

o
w

n
ed

 b
y 

an
yb

od
y.

 
t 

es
 s

am
e 

se
 

O
n 

th
e 

ot
he

r 
ha

nd
 I

nt
ra

ne
t 

is
 n

et
w

or
k,

 w
hi

ch
 i

s 
pr

iv
at

el
y 

ow
ne

d.
 I

nt
ra

ne
t 

al
so

 u
s 

of
 p

ro
to

co
ls

 a
s 

In
te

rn
et

. 

... 



X
11 

ig
ie

 
S

in
 

on
 

"k
et

 

a
ta

 
ke

t 
: 

IS
 

:e
s 

n
y
 

•o
t 

ti
s 

i a
 

~e
 

aJ
 

6)
 

rt
 

t. 
~
 ~ 

IO
 

• 
C

O
M

M
U

N
IC

A
T

IO
N

 
A

N
D

 
N

ET
w

 
[h

ap
te

r 
O

R
K

 
C

O
N

C
E

PT
S

 

(b
) 

(i
) 

C
D

M
A

 -
C

o
d

e-
D

iv
is

io
n

 M
ul

ti
 

I 
46

9 

~s.
 

· "
) 

H
T

T
P

 
H

 
P 

e 
A

cc
es

s 
( .

. 
(I

ll 
-

Y
pe

r 
T

ex
, 

T
ra

ns
fe

r 
p 

")
 U

R
L

 -
U

n;
fo

rm
 R

es
ou

«e
 L

oc
at

m
 

. 
. 

. 
. 

ro
to

co
l 

. 
. 

( c)
 

F
au

lt
 D

1a
g
n

o
s1

s 
ts

 r
el

at
iv

e!
),

 e
 

. 
(iv

) 
W

A
N

 -
W

id
e

 A
re

a 
N

et
w

or
k 

as
y 

tn
 S

TA
R

 t
o 

I 
(d

) 
(i

) 
S

ta
r 

T
op

ol
og

y 
ca

n 
be

 u
se

d 
t 

po
 o

gy
 a

s 
co

m
pa

re
d 

to
 B

U
S 

to
po

lo
gy

 
o 

ne
tw

or
k 

th
e 

co
 

. 
(i

i)
 

T
h

e 
S

ev
er

 s
h

o
u

ld
 b

e 
in

st
 I

I 
d 

. 
. 

m
pu

te
r 

of
 a

ll 
w

in
gs

. 
a 

e 
m

 W
in

g 
A

 
w·

 
an

d
 i

ns
ta

ll
in

g 
th

e 
se

rv
er

 i
n 

th
is

 w
· 

. 
'a

s 
m

g 
A

 h
as

 m
ax

;m
um

 n
um

be
, o

f c
om

pu
te

r 
. 

. 
. 

m
g 

W
ill

 h
el

p 
to

 r
ed

uc
e 

th
e 

ne
tw

or
k 

tra
ff

ic
. 

(1
11

) 
H

u
b

/S
w

it
ch

 w
il

l 
be

 r
eq

ui
re

d 
in

 a
ll

 t
he

 W
in

gs
 

(i
u

) 
T

h
e 

ec
o

n
o

m
ic

 w
ay

 to
 p

ro
 

·d
 

· 
..

. 

. 
A

 
d 

V
I 

e 
In

te
rn

et
 a

cc
es

s1
b1

ht
y 

to
 a

ll 
w

in
gs

 is
 t

o 
us

e 
th

e 
pr

ox
y 

se
rv

er
 

at
 w

m
g

 
an

 
co

nn
ec

t 
to

 t
he

 i
nt

er
ne

t 
th

ro
ug

h 
a 

di
al

-u
p 

ne
tw

or
k.

 

(a
) 

N
am

e 
tw

o 
tr

an
sm

is
si

on
 m

ed
ia

 fo
r 

ne
tw

or
ki

ng
. 

1
0"

"
''
'
 D

el
hi

 2
00

6)
 

(b
) 

E
xp

an
d 

th
e 

fo
ll

ow
in

g 
te

rm
s 

: (
i) 

X
M

L 
(ii

) 
G

SM
 

(ii
i) 

SM
S 

(iv
) 

:M
A

N
 

(c
) 

D
if

fe
re

n
tia

te
 b

et
w

ee
n 

H
ac

ke
rs

 a
nd

 C
ra

ck
er

s?
 

(d
) 

IN
D

IA
N

 P
U

B
L

IC
 S

C
H

O
O

L
 i

n 
D

ar
je

el
in

g 
is 

se
tti

ng
 u

p 
th

e 
ne

tw
or

k 
be

tw
ee

n 
its

 d
iff

er
en

t 
w

in
gs

. 
TI

1e
re

 
ar

e 
4 

w
in

gs
 n

am
ed

 a
s 

SE
N

IO
R

(S
),

 J
U

N
IO

R
(/)

, 
A

D
M

IN
(A

) 
an

d 
H

O
ST

E
U

H
).

 

D
is

ta
n

ce
 b

et
w

ee
n

 v
ar

L
_ 

. 
__ 

...
.. 

_ 
N

um
be

r 
of

 C
om

pu
te

rs
 

·o
-

W
in

g 
A

 t
o

 W
in

g 
S 

10
0 

m
 

W
in

g 
A

 t
o 

W
in

g 
J 

20
0 

m
 

W
in

g 
A

 

W
in

g 
S 

W
in

g 
A

 t
o 

W
in

g 
H

 
40

0 
m

 
W

in
g 

J 
W

in
g 

S 
to

 W
in

g 
J 

30
0 

m
 

W
in

g
H

 

W
in

g 
S 

to
 W

in
g 

H
 

10
0 

m
 

W
in

g 
J 

to
 W

in
g 

H
 

45
0 

m
 

(~? 
Su

gg
es

t 
a 

su
it

ab
le

 T
op

ol
og

y 
fo

r 
ne

tw
or

ki
ng

 t
he

 c
om

pu
te

r 
or

al
/ 

. 
u)

 
N

a 
th

 
• 

'J 
w

in
gs

. 
m

e 
e 

w
zn

g 
w

he
re

 t
he

 s
er

ve
r 

is 
to

 b
e 

in
st

al
le

d 
Ju

stz
,r.

y 
(
"
')

 
· 

J~
 

yo
ur

 a
ns

w
er

 
w

 S
ug

ge
st

 t
he

 p
la

ce
m

en
t 

o
f H

ub
/S

w
itc

h 
in

 t
he

 n
et

w
or

k.
 

(1
v)

 
M

en
ti

on
 a

n 
ec

on
om

ic
 t

ec
hn

ol
og

y 
to

 p
ro

vi
de

 i
nt

er
ne

t 
ac

ce
ss

ib
ili

hy
 to

 a
ll 

. 
So

lu
ti

o
n

. 
w

m
gs

. 

(a
) 

(i)
 C

o
ax

ia
l 

C
ab

le
 

(ii
) 

M
ic

ro
w

av
e 

(b
) 

(i
) 

X
M

L
 -

E
x

te
n

si
b

le
 M

ar
k

u
p

 L
an

g
u

ag
e 

(i
i)

 G
S

M
 -

G
lo

b
al

 S
y

st
em

 f
or

 M
ob

il
e 

(i
ii

) 
S

M
S

 -
S

h
o

rt
 M

es
sa

g
e 

S
er

vi
ce

 

10
 

20
0 

10
0 so
 

(i
v)

 M
A

N
 -

M
et

ro
p

o
li

ta
n

 A
re

a 
N

et
w

o
rk

 
(c

) 
P

ro
g

ra
m

m
e
rs

 w
h

o
 g

ai
n

 k
n

o
w

le
d

g
e 

ab
o

u
t 

co
m

p
u

te
r 

sy
st

em
 f

or
 p

la
yf

ul
 p

ra
nk

s 
ar

e 
k

n
o

v
m

 a
s 

H
ac

k
er

s 
w

h
e
re

 a
s 

C
ra

ck
er

s 
ar

e 
m

al
ic

io
u

s 
p

ro
g

ra
m

m
er

s 
w

h
o

 b
re

ak
 i

nt
o 

se
cu

re
 s

ys
te

m
s.

 

(d
) 

(i)
 

S
ta

r 
T

o
p

o
lo

g
y

 c
an

 b
e 

u
se

d
 t

o
 n

et
w

o
rk

 t
he

 c
o

m
p

u
te

r 
of

 a
ll 

w
in

gs
. 

(ii
) 

T
h

e 
S

ev
er

 s
h

o
u

ld
 b

e 
in

st
al

le
d 

in
 W

in
g

 S
, a

s 
W

in
g 

S 
h

as
 m

ax
im

u
m

 n
u

m
b

er
 o

f 
co

m
-

p
u

te
r 

a
n

d
 i

n
st

al
li

n
g

 t
h

e 
se

rv
er

 i
n 

th
is

 w
in

g
 w

il
l 

he
lp

 t
o 

re
du

ce
 t

he
 n

et
w

o
rk

 t
ra

ff
ic

. 

(i
ii

) 
H

u
b

/ 
S

w
it

ch
 w

il
l 

b
e 

re
q

u
ir

ed
 i

n 
al

l 
th

e 
W

in
gs

 
(i

v)
 T

h
e 

ec
o

n
o

m
ic

 w
ay

 t
o 

p
ro

v
; d

e 
in

 te
rn

 et
 a

cc
es

si
bi

li
ty

. to
 a

ll 
w

in
gs

 is
 t

o 
us

e 
th

e 
pr

ox
y 

se
rv

er
 

. 
S 

d 
t 

to
 t

h
e 

in
te

rn
e

t 
th

ro
u

g
h

 a
 d

ia
l-

up
 n

et
w

or
k.

 
at

 w
m

g
 

a
n

 
co

n
n

ec
 

: 
! 

I 
'I ,, l'.'1

'· 
..

 
,1

. 
I 

.r, 
·l 

,1i
il 

1, 
I 

1\1
11

,1 
,11

,! 
i\;1

 
1 

iiP
1 ;'
 

CJ
 

~
 



30
. 

l 
4 

70
 

C
O

M
P

U
TE

R
 

SC
IE

N
C

E 
W

IT
H

 
PY

TH
O

N
 -

Xi
i 

2
6

. 
O

i/t
i'r

c1
1

/1·
,1

t,·
 h

'l1
1•

ct'
11

 
X

t\ 
IL 

11
1u

l 
I-I

T
M

I ·
 

(O
u

t.s
id

e 
D

el
hi

 2
0t

J 
. 

. 
) 

S.
)l

ul
io

n
. 

111
 

l l
T

~
IL

 (
H

)'
f.J

L'r
Tl

•x
t 

M
ar

ku
p 

L
an

gu
ag

e)
, 

bo
th

 t
ag

 s
em

an
ti

cs
 ~
n~
 t

he
 t

ag
 s

et
 a

re
 f

ix
ed

 

\,
·h

e
n.

',l
~,

 \
~

IL
 (L

'A
ll'

ns
ib

lc
 M

ar
ku

p 
L

an
gu

ag
e)

 is
 a

 m
et

a-
la

~
gu

ag
: 

fo
r 

de
sc

ri
bi

ng
 m

ar
ku

p 
la

ng
ua

ge
s, 

\
~

 IL
 p

nJ
,·

id
e

s 
ic

ic
ili

ty
 t·o

 d
ef

in
e 

ta
gs

 a
nd

 t
he

 s
tr

uc
tu

ra
l 

re
la

ho
ns

h1
ps

 b
et

w
ee

n 
th

em
. 

A
ll
 th

e 
se

m
an

ti
cs

 

c,
f .

ll
l 
\;

\ 
IL

 d
oc

um
en

t \
•v

iii
 e

it
he

r 
be

 d
ef

in
ed

 b
y 

th
e 

ap
pl

ic
at

io
ns

 t
ha

t p
ro

ce
ss

 th
em

 o
r b

y 
st

y
le

sh
ee

ts
 

,.
,-

;,
11

 
i., 

11
11

 
IT

 e
xp

er
t 

an
d 

a 
fr

ee
la

nc
er

. H
e 

re
ce

n
tly

 u
se

d 
hi

s 
sk

ill
s 

to
 a

cc
es

s 
th

e 
A

dm
in

is
tr

at
or

 p
as

sw
or

d 
fo

r 
th

e 

,,t"
t 1,,

0
rk

 sc
ru

er
 o

f M
eg

a 
te

ch
 C

or
po

ra
tio

n 
Lt

d.
 a

nd
 p

ro
vi

de
d 

co
,~

fid
en

tia
l d

at
a 

o
f t

he
 o

rg
an

is
at

io
n 

to
 it

s 
D

ir
ec

to
r, 

i11
fi

m
11

i11
g 

hi
m

 a
bo

ut
 t

he
 v

ul
ne

ra
bi

lit
y 

o
f t

he
ir

 n
eh

uo
rk

 s
ec

u
ri

ty
. O

ut
 o

f t
he

 fo
llo

w
in

g 
op

tio
ns

 (
i) 

to
 (

iv
), 

wh
ich

 

(ll
le

 m
os

t 
ap

pr
op

ri
at

el
y 

de
fi

ne
s 

Ja
i 

? 
(C

B
SE

 o
 20

17
) 

Ju
st

ify
 t

he
 r

ea
so

n 
fo

r 
yo

ur
 c

ho
se

n 
op

tio
n 

: 

(i)
 H

ac
ke

r 
(ii

) 
C

ra
ck

er
 

(ii
i) 

O
pe

ra
to

r 
(iv

) 
N

et
w

or
k 

A
dm

in
 

S
ol

ut
io

n
. H

ac
ke

r.
 A

 c
om

pu
te

r 
ha

ck
er

 b
re

ak
s 

in
to

 c
om

pu
te

r 
sy

st
em

 f
or

 g
ai

ni
ng

 k
no

w
le

dg
e 

ab
ou

t 

po
ss

ib
le

 v
ul

ne
ra

bi
li

ti
es

 a
nd

 f
in

di
ng

 p
os

si
bl

e 
so

lu
ti

on
s.

 

28
. 

D
ef

in
e 

th
e 

fo
ll

ow
in

g:
 

(i
) 

D
at

a 
ch

an
ne

l 
(i

i)
 B

au
d 

(ii
i) 

bp
s 

(i
v)

 B
ps

 (
v)

 B
an

dw
id

th
. 

So
lu

ti
on

. 
(i

) 
A

 d
at

a 
ch

an
ne

l i
s 

th
e 

m
ed

iu
m

 u
se

d 
to

 c
ar

ry
 in

fo
rm

at
io

n 
or

 d
at

a 
fr

om
 o

ne
 p

oi
nt

 to
 a

no
th

er
. 

(i
i)

 
B

au
d

 i
s 

th
e 

un
it

 o
f 

m
ea

su
re

m
en

t 
fo

r 
th

e 
in

fo
rm

at
io

n 
ca

rr
yi

ng
 c

ap
ac

it
y 

of
 a

 c
om

m
un

ic
at

io
n 

ch
an

ne
l.

 I
t 

is
 s

yn
on

ym
ou

s 
w

it
h 

bp
s 

(b
it

s 
p

er
 s

ec
on

d)
. 

(i
ii)

 
b

ps
 -

bi
ts

 p
er

 s
ec

on
d

. I
t 

re
fe

rs
 t

o 
a 

th
ou

sa
nd

 b
it

s 
tr

an
sm

it
te

d 
p

er
 s

ec
on

d.
 

(i
v)

 
B

ps
 -

B
yt

es
 p

er
 s

ec
on

d.
 I

t 
re

fe
rs

 t
o 

a 
th

ou
sa

nd
 b

yt
es

 t
ra

ns
m

it
te

d 
p

er
 s

ec
on

d.
 

(v
) 

B
an

d
w

id
th

 -
It

 r
ef

er
s 

to
 t

he
 d

if
fe

re
nc

e 
be

tw
ee

n 
th

e 
hi

gh
es

t 
an

d
 l

ow
es

t 
fr

eq
ue

nc
ie

s 
of

 a
 

tr
an

sm
is

si
on

 c
ha

nn
el

. 
T

hi
s 

te
rm

 is
 a

ls
o 

so
m

et
im

es
 u

se
d 

to
 r

ef
er

 to
 t

he
 a

m
o

u
n

t o
f 

in
fo

rm
at

io
n 

tr
av

el
li

ng
 t

h
ro

u
g

h
 a

 s
in

gl
e 

ch
an

ne
l 

at
 a

ny
 o

ne
 p

oi
nt

 o
f 

ti
m

e.
 

29
. 

W
ha

t 
ar

e 
re

pe
at

er
s 

an
d 

ro
ut

er
s 

? 
(C

BS
E 

Q
u

es
tio

n 
Ba

nk
 1

99
8)

 

So
lu

ti
on

. R
E

P
E

A
T

E
R

. A
 r

ep
ea

te
r 

is
 a

 d
ev

ic
e 

th
at

 a
m

pl
if

ie
s 

a 
si

gn
al

 b
ei

ng
 t

ra
ns

m
it

te
d 

on
 th

e 
ne

tw
or

k.
 

It
 i

s 
us

ed
 i

n 
lo

n
g

 n
et

w
o

rk
 l

in
es

, 
w

hi
ch

 e
xc

ee
d 

th
e 

m
ax

im
u

m
 r

at
ed

 d
is

ta
nc

e 
fo

r 
a 

si
ng

le
 r

un
. 

O
v

er
 d

is
ta

nc
e,

 t
he

 c
ab

le
s 

co
nn

ec
ti

ng
 a

 n
et

w
o

rk
 lo

se
 t

he
 s

ig
na

l 
tr

an
sm

it
te

d.
 I

f 
th

e 
si

gn
al

 d
eg

ra
de

s 
to

o 

m
uc

h,
 i

t 
fa

il
s 

to
 r

ea
ch

 t
he

 d
es

ti
na

ti
on

. 
O

r 
if

 i
t 

do
es

 a
rr

iv
e,

 t
he

 d
eg

ra
d

at
io

n
 o

f 
th

e 
m

es
sa

ge
 m

ak
es

 it
 

us
el

es
s.

 R
ep

ea
te

rs
 c

an
 b

e 
in

st
al

le
d 

al
on

g 
th

a 
w

ay
 t

o 
en

su
re

 t
ha

t 
d

at
a 

pa
ck

et
s 

re
ac

h 
th

ei
r 

de
st

in
at

io
n

. 

R
ep

ea
te

rs
 a

re
 o

f 
tw

o 
ki

nd
s 

-
am

pl
ifi

er
 a

n
d

 s
ig

na
l 

re
pe

at
er

. 

T
he

 f
ir

st
 m

er
el

y 
am

pl
if

ie
s 

al
l 

in
co

m
in

g 
si

gn
al

s 
o

v
er

 t
he

 n
et

w
or

k.
 H

ow
ev

er
, 

it 
am

pl
if

ie
s 

bo
th

 t
he

 

si
gn

al
 a

nd
 a

n
y

 c
on

cu
rr

en
t 

no
is

e.
 T

he
 s

ec
on

d 
ty

pe
 c

ol
le

ct
s 

th
e 

in
b

o
u

n
d

 p
ac

ke
t 

an
d

 t
he

n 
re

tr
an

sm
its

 

th
e 

pa
ck

et
 a

s 
if

 i
t 

w
er

e 
st

ar
ti

n
g

 f
ro

m
 t

he
 s

ou
rc

e 
st

at
io

n.
 

R
O

U
T

E
R

. A
 d

ev
ic

e 
th

at
 w

or
ks

 li
ke

 a
 b

ri
d

g
e 

b
u

t 
ca

n 
h

an
d

le
 d

if
fe

re
nt

 p
ro

to
co

ls
, 

is
 k

no
,v

n 
as

 J
 n

.11
1
/a

. 

F
or

 e
xa

m
pl

e,
 a

 r
ou

te
r 

ca
n 

li
nk

 E
th

er
ne

t 
(e

th
em

et
 is

 a
 v

er
y 

p
o

p
u

la
r 

an
d

 w
id

el
y 

ac
ce

pt
ed

 n
w

tlH
)d

 l
it

 

li
nk

in
g 

lo
ca

l 
st

at
io

ns
 t

o 
o

n
e 

an
o

th
er

 (
i.

e.
, 

a 
L

A
N

) 
fo

r 
sh

ar
in

g
 d

at
a,

 
p

ro
g

ra
m

 a
nd

 e
qu

ip
nw

nt
 

re
so

ur
ce

<;
.) 

to
 a

 m
ai

nf
ra

m
e.

 

H
 th

e 
d

es
ti

na
ti

on
 i

s 
u

n
k

n
o

w
n

 t
o 

a 
ro

u
te

r 
it

 s
en

d
s 

th
e 

tr
af

fi
c 

(b
o

u
n

d
 t

o 
u

n
k

n
o

w
n

 c
ks

tin
at

io
n

) 
to

 

an
ot

he
r 

ro
ul

C'r
 (

w
,i

ng
 l

og
ic

a
l 

ad
dr

es
se

s)
 w

hi
ch

 k
n

o
w

s 
th

e 
d

es
ti

na
l'i

on
. 

A
 r

ou
te

r 
di

ff
t•

rs
 f

ro
m

 a
 b

 ·
 j 

, 
· 

I 
f 

, 
,h

vs
icJ

I 

dd
 

· 
n

c 
gl

 m
 a

 w
tty

 t
 1

at
 

o
rm

er
 u

s(
's 

lo
gi

ca
l n

dd
rc

'S
SL

'S
 a

nd
 t

he
 l

ilt
te

r 
us

e~
 f

 
, 

a 
re

s'
>e

~.
 

. 
,, 

. 
. 

· 
, 

;r,
 

tlt
c 

U
RL

 a
llr

l 
A

 t
ea

ch
er

 p
ro

v,
d,

•s
 

lit1
11

:l
/w

w
w

.X
IS

c/1
00

/.c
o1

11
/d1

fu
11

/t.
,1s

11
x
' 

to
 l

11
sl

l,
a

 s
t1

1d
c1

1/
 

to
 1

dr
nf

11Y
 

17

_ 18
1 

do
m

ai
n 

11a
111

c.
 

(C
BS

E 
S1

1m
pl

e 
Pa

pe
r 

20
 

S
o
lu

ti
o

n
. U

R
L

: 
ht

tp
:/

/w
w

w
.X

tS
ch

o
o

l.
co

m
/d

da
ul

t.
as

px
 

D
om

ai
n

 n
am

e 
: 

X
tS

ch
oo

l.c
om

 

~
 



.. 

.,,,.
,. 

' 
O

M
M

U
N

IC
A

T
IO

N
 A

N
D

 N
E

T
W

O
R

K
 C

O
N

C
EP

TS
 

/0
 

• 
C

 
Ch

oP
1e

r 
. 

. .
 

L
' 

. 
47

1 

. 
TE

L
N

E
T

 s
cr

vr
ce

 o
j 

11
1tc

m
et

 u
st

ju
l 

? 

H
 ·1

1 
IS

 

oc
 

-
'd

 
I 

d 
t t

he
 r

aw
 

31
. 

. 
T

el
n

et
, 

th
e 

m
oS

I 
W

t 
e 

Y
 u

se
 

re
m

ot
e 

lo
gi

c 
pr

og
ra

m
 in

 t
he

 w
or

ld
, 

is
 u

se
d 

to
 e

xt
ra

c 

S0
Ju

t1
on

-
u· 

. 
t =

-I 
't

 
t 

d 
. 

D
 

. 
. 

A
 

. 
r 

ch
u

n
k

 o
f 

. o
f 

In
te

rn
e

t.
 

sm
g

 
e 

11
• 

a 
5 

u 
en

t 
m

 
el

hi
 c

an
 a

cc
es

s 
a 

se
rv

er
 a

t 
A

m
en

ca
. 

m
a1

o 
. 

po
""

e'.
 _

_ 
"1n

 t
h

e 
in

te
rn

e
t 

ar
e 

ac
ce

ss
in

g 
an

d 
ut

il
iz

in
g 

th
e 

po
w

er
 o

f 
su

pe
r 

co
m

pu
te

rs
 b

y 
te

ln
et

m
g 

. 

.· 
,n

t1
:,,t

:,, 
t 

q
,l

t:
 

-
J..·,

·,,s
 ?

 
I 

ar
c·

 c
oo

 
· 

l".
'/1

11
 

,,, J#
,-·

 
O

r 

(O
u

ts
id

e 
D

el
h

i 
20

11
) 

1 \
l/t

t1
f 

;~
 t

he
 s

ig
n

ifi
ca

n
ce

 o
f c

oo
ki

es
 s

to
re

d 
on

 a
 c

om
p 

t 
7 

. 
U

 
er

 ·
 

(C
B

SE
 S

am
p

le
 P

ap
er

 2
0

17
-1

8
) 

5 
1 

tio
n 

C
oo

ki
es

 a
re

 m
es

sa
g

es
 t

h
at

 a
 w

 
b 

0 
u 

· 
k 

f 
ti.

 
. 

e 
se

rv
er

 t
ra

ns
m

it
s 

to
 a

 w
eb

 b
ro

w
se

r 
so

 t
ha

t 
th

e 
w

eb
 s

er
v

er
 

ca
n 

ke
ep

 t
ra

c 
o 

u
se

rs
 a

c 
v1

ty
 o

n
 a

 s
pe

ci
fi

c 
w

eb
 s

ite
. 

J3
. 

G
i11

e 
tir

e.
ad

va
nt

ag
es

 o
f E

-m
ai

l 
an

d 
W

or
ld

 W
id

e 
W

eb
 s

er
vi

ce
s 

pr
ov

id
ed

 b
y 

IN
T

E
R

N
E

T
. 

So
lu

ti
on

. A
d

va
n

ta
ge

s 
o

f 
E

-M
A

IL
 

-

(i)
 

L
ow

 ~
ost

. 
E

le
ct

~
on

ic
 m

ai
l 

is
 a

n
 e

xt
re

m
el

y 
co

st
-e

ff
ec

ti
ve

 w
ay

 t
o 

m
o

v
e 

in
fo

rm
at

io
n

 a
ro

u
n

d
, 

es
pe

~i
al

ly
 w

h
en

 1
t m

u
st

 b
e 

m
ov

ed
 q

ui
ck

ly
. A

 th
re

e 
pa

ge
 le

tt
er

 to
 U

.S
.A

. 
ca

n 
co

st
 R

s.
 2

00
 t

h
ro

u
g

h
 

co
un

er
, o

r 
ab

o
u

t R
s.

 1
00

 to
 fa

x.
 T

he
 s

am
e 

le
tt

er
 c

an
 b

e 
se

nt
 b

y 
e-

m
ai

l f
or

 t
he

 c
os

t o
f o

n
e 

lo
ca

l c
al

l.
 

(ii
) 

S
p

ee
d

. 
E

le
{:

tr
on

ic
 m

ai
l 

ca
n 

be
 d

el
iv

er
ed

 a
lm

os
t 

as
 f

as
t 

as
 t

he
 w

ir
e 

ca
n 

ca
rr

y 
it.

 

(ii
i) 

W
as

te
 r

ed
u

ct
io

n
. E

-m
ai

l 
go

es
 a

 l
on

g 
w

ay
 to

w
ar

d 
re

du
ci

ng
 t

he
 c

lu
tt

er
 o

f 
p

ap
er

 i
n 

th
e 

m
o

d
e
m

 

of
fi

ce
, 

n
o

t 
to

 m
en

ti
o

n
 s

av
in

g
 m

an
y

 t
re

es
. 

(i
v)

 
E

as
e 

o
f 

u
se

. 
It

 i
s 

ea
sy

 t
o 

se
n

d
 a

n
 e

-m
ai

l. 
Y

ou
 d

o
n

't
 h

av
e 

to
 r

et
yp

e 
it

 t
hr

ee
 t

im
es

, 
fi

n
d

 a
n

 

en
ve

lo
pe

, 
g

o
 t

o 
th

e 
co

m
er

 t
o 

b
u

y
 a

 s
ta

m
p,

 a
nd

 t
he

n 
fi

nd
 a

 m
ai

l 
bo

x.
 

(v
) 

R
ec

or
d 

m
ai

n
te

n
an

ce
. B

ec
au

se
 a

ll
 m

es
sa

ge
s 

ar
e 

fi
le

s,
 y

ou
 c

an
 a

ut
om

at
ic

al
ly

 m
ai

n
ta

in
 a

 r
ec

o
rd

 

o
f 

co
m

m
u

n
ic

at
io

n
s 

w
it

h
 s

o
m

eo
n

e 
el

se
. 

(v
i) 

P
at

ie
nc

e.
 E

-m
ai

l 
w

ai
ts

 u
nt

il
 y

o
u

 r
ea

d 
it.

 I
t 

do
es

n'
t 

ha
ve

 t
he

 j
an

gl
in

g 
ur

ge
nc

y 
o

f 
a 

p
h

o
n

e 
ca

ll
. 

34
. 

W
ha

t 
ar

e 
pr

ot
oc

ol
s 

? 
G

iv
e 

so
m

e 
ex

am
pl

es
 o

f d
if

fe
re

nt
 t

yp
es

 o
f p

ro
to

co
ls

 u
se

d
. 

S
ol

ut
io

n
. A

 p
ro

to
co

l m
ea

n
s 

th
e 

ru
le

s 
th

at
 a

re
 a

pp
li

ca
bl

e 
fo

r 
a 

n
et

w
o

rk
 o

r 
w

e 
ca

n
 s

ay
 t

h
at

 t
h

e 
co

m
m

o
n

 

se
t 

of
 r

ul
es

 u
se

d
 f

or
 c

o
m

m
u

n
ic

at
io

n
 i

n
 a

 n
et

w
or

k.
 D

if
fe

re
nt

 t
yp

es
 o

f 
pr

ot
oc

ol
s 

ar
e 

: 

(i)
 

H
T

T
P

: H
y

p
er

 T
ex

t 
T

ra
n

sf
er

 P
ro

to
co

l 

(ii
) 

F
T

P
: F

il
e 

T
ra

n
sf

er
 P

ro
to

co
l.

 

(ii
i) 

S
L

IP
 :

 S
er

ia
l 

L
in

e 
In

te
rn

et
 P

ro
to

co
l.

 

(iv
) 

P
P

P
 :

 P
o

in
t 

to
 P

o
in

t 
P

ro
to

co
l.

 

(v
) 

T
C

P
/I

P
: 

T
ra

n
sm

is
si

o
n

 C
o

n
tr

o
l 

P
ro

to
co

l/
In

te
rn

et
 P

ro
to

co
l.

 

(v
i) 

N
T

P
: 

N
et

w
o

rk
 T

im
e 

P
ro

to
co

l.
 

(v
ii)

 
S

M
T

P
 :

 S
im

p
le

 M
ai

l 
T

ra
n

sf
er

 P
ro

to
co

l.
 

(v
iii

) 
P

O
P

 :
 P

o
st

 O
ff

ic
e 

P
ro

to
co

l.
 

(ix
) 

IM
A

P
: 

In
te

rn
et

 M
ai

l 
A

cc
es

s 
P

ro
to

co
l.

 

35
· 

W
ha

t 
is

 V
oI

P 
? 

(D
e

lh
i 

20
11

) 

So
lu

ti
on

. 
V

o
IP

 (
V

o
ic

e 
o

ve
r 

JP
) 

re
fe

rs
 t

o 
a 

w
ay

 t
o 

ca
rr

y 
te

le
p

h
o

n
~ 

ca
lls

 o
y

er
 a

n
 l

P
_d

at
~

 ~
et

w
o

rk
. 

It
 

0
ffe

rs
 a

 s
et

 
ff

 
•i·

t·
 

ti 
d

eJ
i'v

er
y 

o
f 

vo
ic

e 
in

fo
rm

a
ti

on
 o

ve
r 

In
te

rn
et

 m
 d

1g
1t

al
 f

o
rm

 

o 
ac

1 
1 ·

1e
s 

to
 m

an
ag

e 
1e

 
· 

36
· 

(a
) 

G
iv

e 
0

11
 

d 
I 

d 
d'

 
d 

In
ge

 o
if

op
ti

cn
l f

ib
re

 c
nb

/L
' 0

11
11

 c
oa

x
in

l r
n

b
lc

 u
se

d 
i1

1 
co

11
11

11
11

ni
ca

tio
n 

ea
 v

an
 a

ge
 a

n 
on

e 
1s

a
,v

11
n 

-
-

J
' 

· 

(b
) 

D
if

fer
en

tia
te

 b
et

w
ee

n 
Tr

ee
 a

nd
 B

us
 l

op
o

lo
g

ic
s 

of
 1

1 e
lw

or
k.

 

(c
) 

W
h 

. 
at

 d
o 

em
az

l 
an

d 
F

TP
 m

ea
n 

? 

(d
) 

W
ha

t 
is

 t
he

 d
if

fe
re

nc
e 

be
tw

ee
n 

a 
re

pe
at

er
 n

n
d 

n 
br

id
ge

 ?
 

(C
B

S
E

 2
00

0
) 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

