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R2

R1

H4

H5

H3H2H1

Network 2 (Ethernet)

Network 1 (Ethernet)

H6

Network 3 (FDDI)

Network 4
(point-to-point)

H7 R3 H8

R1

ETH FDDI

IPIP

ETH

TCP R2

FDDI PPP

IP

R3

PPP ETH

IP

H1

IP

ETH

TCP

H8
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'�� Version HLen TOS Length

Ident Flags Offset

TTL Protocol Checksum

SourceAddr

DestinationAddr

Options (variable) Pad
(variable)

0 4 8 16 19 31
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$7�'&���

H1 R1 R2 R3 H8

ETH IP (1400) FDDI IP (1400) PPP IP (512)

PPP IP (376)

PPP IP (512)

ETH IP (512)

ETH IP (376)

ETH IP (512)

Ident= x Offset= 0

Start of header

0

Rest of header

1400 data bytes

Ident= x Offset= 0

Start of header

1

Rest of header

512 data bytes

Ident= x Offset= 512

Start of header

1

Rest of header

512 data bytes

Ident= x Offset= 1024

Start of header

0

Rest of header

376 data bytes
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Network Host

7 24

0A:

Network Host

14 16

1 0B:

Network Host

21 8

1 1 0C:

Group

28

1 1 1D:
Multicast
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TargetHardwareAddr (bytes 2 – 5)

TargetProtocolAddr (bytes 0 – 3)

SourceProtocolAddr (bytes 2 – 3)

Hardware type = 1 ProtocolType = 0x0800

SourceHardwareAddr (bytes 4 – 5)

TargetHardwareAddr (bytes 0 – 1)

SourceProtocolAddr (bytes 0 – 1)

HLen = 48 PLen = 32 Operation

SourceHardwareAddr (bytes 0 – 3)

0 8 16 31
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111111111111111111111111 00000000
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� >�96�(*�A�������� 00� 00� 00�� >������
	����A

� >�96�(*�� >���� 00� 00� 00�� >������
	�����

� >�96�((�A�������� 00� 00� 00�A������� 

Subnet mask: 255.255.255.128
Subnet number: 128.96.34.0

128.96.34.15 128.96.34.1
H1

R1

128.96.34.130
Subnet mask: 255.255.255.128
Subnet number: 128.96.34.128

128.96.34.129
128.96.34.139

R2
H2

128.96.33.1
128.96.33.14

Subnet mask: 255.255.255.0
Subnet number: 128.96.33.0

H3
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D = dest i nat i on I P addr ess
f or  each ent r y ( Subnet Num,  Subnet Mask,  Next Hop)

D1 = Subnet Mask & D
i f  D1 = Subnet Num

i f  Next Hop i s an i nt er f ace
del i ver  dat agr am di r ect l y t o D

el se
del i ver  dat agr am t o Next Hop

n ��������	�����
����
��	�������"�'������
n �����������
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/�;�)���������
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( f i r st _net wor k_addr ess,  count )

n ����
������������E������&���
���	� 
n $�"�<��9 �*��6�M �9 �*�(�;�D A

n ����������'����,)
/��'���-����������	��������
��E�

n ����
����
��'��������
������)
/�����
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NSFNET backboneStanford

BARRNET
regional

Berkeley
PARC

NCAR

UA

UNM

Westnet
regional

UNL KU

ISU

MidNet
regional…
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N����
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Backbone service provider

Peering
point

Peering
point

Large corporation

Large corporation

Small
corporation

“Consumer ” ISP

“Consumer”ISP

“Consumer” ISP
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TIME_WAIT

FIN_WAIT_2

FIN_WAIT_1

Passive open Close

Send/SYN
SYN/SYN + ACK
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( c i t . pr i ncet on. edu,  128. 196. 128. 233,  A,  I N)

( c i sco. com,  t humper . c i sco. com,  NS,  I N)
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( cs. pr i ncet on. edu,  opt i ma. cs. pr i ncet on. edu,  NS,  I N)

( opt i ma. cs. pr i ncet on. edu,  192. 12. 69. 5,  A,  I N)

( ee. pr i ncet on. edu,  hel i os. ee. pr i ncet on. edu,  NS,  I N)

( hel i os. ee. pr i ncet on. edu,  128. 196. 28. 166,  A,  I N)

( j upi t er . physi cs. pr i ncet on. edu,  128. 196. 4. 1,  A,  I N)

( sat ur n. physi cs. pr i ncet on. edu,  128. 196. 4. 2,  A,  I N)

( mar s. physi cs. pr i ncet on. edu,  128. 196. 4. 3,  A,  I N)
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( cs. pr i ncet on. edu,  opt i ma. cs. pr i ncet on. edu,  MX,  I N)

( chel t enham. cs. pr i ncet on. edu,  192. 12. 69. 60,  A,  I N)

( che. cs. pr i ncet on. edu,  chel t enham. cs. pr i ncet on. edu,  
CNAME,  I N)

( opt i ma. cs. pr i ncet on. edu,  192. 12. 69. 5,  A,  I N)
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CNAME,  I N)
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