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IP Routing/Forwarding
Used in hosts as well as routers
Conceptual mapping: table driven

f(datagram, routing table) -> (next hop, interface)

IP routing/forwarding table
One entry per destination
Entry contains

32-bit IP address of destination
32-bit address mask
32-bit next-hop address
N-bit interface number
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Example IP Routing/forwarding 
Table

Values stored in binary
Interface number is for internal use only
Zero mask produces default route
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IP Forwarding Algorithm
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IP Fragmentation
Needed when datagram larger than network 
MTU
Divides IP datagram into fragments
Uses FLAGS bits in datagram header
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Fragmentation

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 = 64

Start of header

1

Rest of header

512 data bytes

Ident = x Offset = 128

Start of header

0

Rest of header

376 data bytes
Offset specifies 8-byte 
chucks of data rather 
than individual bytes

Version HLen TOS Length

Ident Flags Offset

TTL Protocol Checksum

SourceAddr

DestinationAddr

Options (variable) Pad
(variable)

0 4 8 16 19 31

Data
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IP Fragmentation Algorithm
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Reassembly
Complement of fragmentation
Uses IP SOURCE ADDRESS and IDENTIFICATION fields 
in datagram header to group related fragments
Joins fragments to form original datagram
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Data Structure For Reassembly

Two parts
Buffer large enough to hold original datagram
Linked list of pieces that have arrived
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TCP Connection
Involves a pair of endpoints
Started with SYN segment
Terminated with FIN or RESET segment
Identified by 4-tuple (src addr, dest addr, src
port, dest port)
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TCP Connection Recognition 
Algorithm (partially shown)

Problem 11 
of Chapter 5 
(Page 64).
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TCP Splicing
Join two TCP 
connections
Allow data to pass 
between them
To avoid termination 
overhead translate 
segment header fields

Acknowledgement 
number
Sequence number
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TCP Splicing Algorithm
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Homework (due on 02/14)

HW5.1 and HW5.2 are posted at the 
Blackboard System, which are due on 
02/14. No need to hand in the following 
two questions. However, we will discuss 
them in the class.

Problem 11 of Chapter 5 (Page 64).
Scenarios that “do not fragment”.


