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An Internet According to TCP/IP
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Internet

a. An actual internet b. An internet seen by TCP/IP



TCP/IP and the OSI Model
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IP Datagram

20—65536 bytes

< >
20-60 bytes
< >
h Header Data
/ _
VER HLEN Service type Total length
4 bits 4 bits 8 bits 16 bits
Identification Flags Fragmentation offset
16 bits 3 bits 13 bits
Time to live Protocol Header checksum
8 bits 8 bits 16 bits

Source IP address

Destination IP address

Option




Internet Address

An Internet address is made of four bytes

(32 bits) that define a host’s connection
to a network.

Netid Hostid




Class A

Class B

Class C

Class D

Class E

Internet Classes

L byte 1 =i< byte 2 44 byte 3 ’i‘ byte 4 >i
0 Netid Hostid
10 Netid Hostid
110 Netid Hostid
1110 Multicast address
1111 Reserved for future use




IP Addresses in Decimal Notation

10000@1011 00000011 00011111
~. . _—
128.11.3.31




Class Ranges of Internet Addresses

From To
Class A 0.0.0.0 127.255.255.255
Netid  Hostid Netid Hostid
Class B | 128.0.0.0 191.255.255.255
Netid Hostid Netid Hostid
Class C | 192.0.0.0 223.255.255.255
Netid  Hostid Netid Hostid
ClassD | 224.0.0.0 239.255.255.255
Group address Group address
Class E | 240.0.0.0 255.255.255.255

Undefined Undefined



Network and Host Addresses

134.18.10.88

=N 129.8.45.13

134.18.0.0

134.18.68.44

129.8.0.0
. 222.13.16.40 222.13.16.41 i
* 8 222.13.16.0
220.3.6.1 Q 2> . — =
l ! o0
] —
207.42.56.1 o0 s
———————————— ﬂ' —
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To the rest of the Internet

207.42.56.0

207.42.56.2

124.100.33.77

124.0.0.0

124.42.5.45 124.4.51.66



A Network with Two Levels of Hierarchy

141.14.2.105

14114221
141.14220 . % 141.14.7.96

141.14.7.95
[

Network

141.14.0.0

To the rest of
the Internet

e O = 141.14.7.44
141.1422.9 141.1422.8
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A Network with Three Levels of Hierarchy

To the rest of
the Internet

141.14.7.96 141.14.77.45

[ 141.14.7.44

Subnetwork

141.14.7.0

Subnetwork

Subnetwork

‘ Site
141.14.22.9 141.14.22.64 141.14.0.0



Addresses with and without Subnetting

141 - 14][2 - 21

Netid b Hostid
Network access P Host access
e R >

a. Without subnetting

141 14-[ 2 | 21

Netid Subnetid : i Hostid
, Subnetwork access EHost accessi

b. With subnetting
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141.14.2.21

>
IP address

141.14.2.21

IP address

>

Masking

Mask

255.255.0.0

a. Without subnetting

141.14.0.0

).

Mask

255.255.255.0

b. With subnetting

Network address

141.14.2.0

Subnetwork address
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ARP

I am looking for the physical
address of a node whose IP
address is: 141.23.56.23

N\

ARP REQUEST

Router or host

a. ARP request

I am the node you are looking

for and my physical address is:
A46EF45983AB

£

ARP RESPONSE

Router or host

b. ARP response
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Port Addresses

TELNET TELNET
(client) (server)
(51001) (23)
TCP or UDP A TCP or UDP
1P IP
Data link Data link
Physical Physical
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UDP Datagram Format
Variable

< >

8 bytes
<

Header Data

— B —————
Source port address Destination port address
16 bits 16 bits
Total length Checksum

16 bits 16 bits




TCP Segment Format

H Header

Source port address Destination port address
16 bits 16 bits
Sequence number
32 bits
Acknowledgment number
32 bits
HLEN |Reserved| b | 2| S (S5 [F Window size
4 bits 6bits |GIKIHITININ 16 bits
Checksum Urgent pointer
16 bits 16 bits




