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From the

Network

Program 1

Program 2

• Here we see a LAN frame heading towards a PC from the network.  MAC 

and Network Layer addressing have got the frame this far, but now there’s 

a problem.

• There are two possible communication programs running in the PC -

Program 1 and Program 2.

• The MAC and IP addresses on the PC only identify the machine itself, not 

the program to which the packet should be sent.                                                      

* To differentiate between these programs, we use Transport Layer 

addressing.
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Figure 24-16

TCP Segment Format
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Source Port Dest. Port

Sequence Number

Acknowledgment

Hlen/Flags Window

D. Checksum Urgent Pointer

Options..

0                          16                      31
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connection
(128.2.254.139, 1184) (128.10.2.3, 53)
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current window

Bytes through 2 have been sent and acknowledged (and thus can be discarded)

Bytes 3 -- 6 have been sent but not acknowledged (and thus must be buffered)

Bytes 7 -- 9 have been not been sent but will be sent without delay.

Bytes 10 and higher cannot be sent until the right edge of window moves.

byte stream1  2  3  4  5  6  7  8  9  10  11 ...

left rightcurr
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Sender Receiver

Application 

does 2K write

Application

does 3K write

Sender

is blocked

Sender may 

send up to 2K 

2K, SEQ = 0

ACK=2K, WIN = 2K

Receiver’s buffer

empty

0 4K

2K

2K, SEQ =2K

4K
ACK=4K, WIN = 0

Application

reads 2K
ACK=4K, WIN = 2K

2K

1K, SEQ =4K

2K1K
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Reliable 

byte stream

delivery

(process-

process)

Unreliable

best effort 

datagram

delivery

(host-host)

Unreliable

best effort

datagram

delivery

(process-

process)

User application program (FTP, Telnet, WWW, email)

User datagram protocol

(UDP)

Transmission control 

protocol (TCP)

Internet Protocol (IP)

Network interface (ethernet)

hardware Physical 

connection

Berkeley sockets interface
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Figure 24-15

UDP Datagram Format
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SrcPort DstPort 

CheckSum Length

Data
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LOREM IPSUM 
DOLOR SIT AMET, 
CONSECTETUER 
ADIPISCING ELIT. 
MAECENAS

01
NUNC VIVERRA
IMPERDIET ENIM. 
FUSCE EST. VIVAMUS
A TELLUS.

02
PELLENTESQUE
HABITANT MORBI
TRISTIQUE
SENECTUS ET 
NETUS ET 
MALESUADA FAMES.

03
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