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Transmission Control ProtocolTransmission Control Protocol
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Introduction

� TCP is a connection-oriented protocol; it 

creates a virtual connection between two 

TCPs to send data. 

� TCP uses flow and error control mechanisms 

at the transport level. 
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TCP Services

� Process to Process Communication

� Stream Delivery Service

� Sending and Receiving Buffers

� Segments

� Full Duplex communication

� Connection oriented service

� Reliable Service
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Process to Process Communication
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Stream Delivery Service

Writes to                                   reads from



21-Sep-10 Unit IV 6

Sending and Receiving Buffers
� Reading and writing are not at the same speed.
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Segments
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Full Duplex communication

� Data flows in both direction at the same 

time.

� ie segments can move in both directions at 

the same time
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Segment
� 20 or 60 byte header
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Control Fields
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Numbering System

� Byte Number

� Sequence Number 

� Acknowledgment Number
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Byte Number

� Each byte should be numbered

� 0 –6 Random number – 1057

� Data contains 6000 bytes

� 1057 – 7056
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Sequence Number

� Sequence number for each segment is the 
number of the first byte carried in that 
segment

� Imagine a TCP connection is transferring a 
file of 6000 bytes. The first byte is 
numbered 10010. What are the sequence 
numbers for each segment if data are sent 
in five segments with the first four 
segments carrying 1000 bytes and the last 
segment carrying 2000 bytes?
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Sequence Number

� The following shows the sequence number for 

each segment:

Segment 1 ==>  sequence number: 10,010 (range: 10,010 to 11,009)

Segment 2 ==>  sequence number: 11,010 (range: 11,010 to 12,009)

Segment 3 ==>  sequence number: 12,010 (range: 12,010 to 13,009)

Segment 4 ==>  sequence number: 13,010 (range: 13,010 to 14,009)

Segment 5 ==>  sequence number: 14,010 (range: 14,010 to 16,009)
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Acknowledgment Number

� The value of the acknowledgment field in a 

segment defines the number of the next 

byte a party expects to receive.

� The acknowledgment number is 

cumulative.
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TCP Features

� Numbering system

� Flow control

� Error Control

� Congestion Control
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TCP Connection

� 3 phases

• Connection Establishment 

• Data transfer

• Connection Termination
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Connection Establishment 

3 way handshaking
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Connection Establishment

� A SYN segment cannot carry data, but it 

consumes one sequence number.

� A SYN + ACK segment cannot carry data, 

but does consume one  sequence number.

� An ACK segment, if carrying no data, 

consumes no sequence number
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Data Transfer
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Connection Termination




