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Course O
bjectives 

U
pon com

pletion of this course, you  
w

ill be able to perform
 the follow

ing tasks: 
–

Determ
ine w

hen to use a hub, Ethernet sw
itch,  

or m
ultiprotocol router  

–
U

se Cisco softw
are to identify interfaces,  

protocols, addresses, and connectivity   
–

Interconnect sw
itches and routers according to  

a specification 
–

Configure sw
itches and routers to support LAN

  
and W

AN
 services  
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Course O
bjectives (cont.) 

–
Set up IP subnet addressing and address utilities for 
effective netw

ork adm
inistration 

–
Configure access lists to control access to devices or 
netw

ork segm
ents 

–
Verify that sw

itches, routers, and their configured 
netw

ork services operate as intended 
–

Recognize a netw
ork problem

, identify the source of 
the problem

, and resolve it 
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•
Know

 com
m

only used 
netw

ork term
s and topologies 

•
Know

 the basic function of a netw
ork 

protocol 

•
U

se W
indow

s 95/N
T to run 

m
ultiple applications 

•
Exposure to the Internet or  
an intranet 

•
Basic ability w

ith binary and 
hexadecim

al num
bering 
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Sources of Inform
ation 

• Student kit 

• w
w

w
.cisco.com

 

• CD-RO
M

 

• Cisco Press 
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Lecture 2 

N
etw

ork types  

Dr.Eng.M
oham

ed.I.Shujaa 



N
etw

ork type 

1.
LAN

: local area netw
ork ‘single organization 
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N
etw

ork type 

2. W
ide Area N

etw
ork W

AN
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 IN
TERN

ET A global m
esh of interconnected netw

orks 
(internetw

orks) 
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N
etw

ork Representation 
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Lecture 3 

Connections 
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Packet sw
itching versus circuit sw

itching 

•
1 M

b/s link 
•

each user:  
–

100 kb/s w
hen “active” 

–
active 10%

 of tim
e 

 

•
circuit-sw

itching:  
–

10 users 

•
packet sw

itching:  
–

w
ith 35 users, probability > 

10 active at sam
e tim

e is 

 

Packet sw
itching allow

s m
ore users to use netw

ork! 

N
 users 

1 M
bps link 



Lecture 4 

 Internet delay Dellay 
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N
odal delay 

•
d

proc  = processing delay 
       dependes on tim

e checking error, packet forw
arding algorithem

.  

•
d

queue  = queuing delay 
–

depends on congestion and packet on the link. 

•
d

trans  = transm
ission delay 

–
= L/R, significant for low

-speed links 

•
d

prop  = propagation delay 
–

The propagation speed depends on the physical m
edium

 of the 
link (that is, fibre optics, tw

isted-pair copper w
ire, and so on =  d/s 

p
ro

p
tran

s
q

u
eu

e
p

ro
c

n
o

d
al

d
d

d
d

d









TTL1,TTL2,TTL3 
RTT,RTD   (RO

U
N

D TRIP TIM
E, DELAY) 
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U
sb,bluetooth,binary trans. 
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N
etBios  

d d d se 

Pa 

Fr 

bit 

Host 
layers 

M
edia 

layers 
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Addressing 
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IP addressing 

•
IP address: 32-bit 
(identifier for host, 
router interface)  

•
interface: connection 
betw

een host/router and 
physical link 
–

router’s typically have 
m

ultiple interfaces 
–

host typically has one or 
tw

o interfaces (e.g., w
ired 

Ethernet, w
ireless 802.11) 

•
IP addresses associated 
w

ith each interface 

223.1.1.1 

223.1.1.2 

223.1.1.3 

223.1.1.4 
223.1.2.9 

223.1.2.2 

223.1.2.1 

223.1.3.2 
223.1.3.1 

223.1.3.27 

223.1.1.1 = 11011111  00000001    00000001   00000001 

223 
1 

1 
1 
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IP addressing: introduction 

Q
: how

 are interfaces 
actually connected? 
A: w

e’ll learn about that 
in. PRACTICAL 

223.1.1.1 

223.1.1.2 

223.1.1.3 

223.1.1.4 
223.1.2.9 

223.1.2.2 

223.1.2.1 

223.1.3.2 
223.1.3.1 

223.1.3.27 

A: w
ired Ethernet interfaces connected 

by Ethernet sw
itches 

A: w
ireless W

iFi interfaces connected 
by W

iFi base station 



IP Address as a 32-Bit Binary N
um

ber 

Internet IP
 A

ddresses 
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Decim
al To Binary 

Decim
al Equivalents of 8-Bit Patterns 
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Binary and Decim
al Conversion 
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IP Address Classes 
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IP Address Classes 
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