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26.1 introduction

previous chapters describe the connectionless packet delivery service provided by
ip and the User Datagram Prot‘ocol that runs over IP. This chapter considers transport
cotocols 10 general, and examines TCP, the major transport protocol used in the Inter-
oot The chapter explains how the TCP protocol provides reliable delivery.

TCP achieves a seemingly impossible task: it uses the unreliable datagram service
sffered by 1P when sending across the Internet, but provides a reliable data delivery ser-
vice 10 application programs. TCP must compensate for loss, delay, duplication, and
wof-order delivery, and it must do so without overloading the underlying networks
ad routers.  After reviewing the service that TCP provides to applications, the chapter
ewamines the techniques TCP uses to achieve reliability.

2.2 The Transmission Control Protocol

Programmers are trained to think that reliability is fundamental in a computer sys-
tm. For example, when writing an application that sends data to an /O device such as
uprinter, a programmer assumes the data will arrive correctly or the operating system
Wil inform the application that an error has occurred. That is, a programmer assumes
e underlying system guarantees that data will be delivered reliably.
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To summarize: |
In the Iemet, the Transmission Control Frotocol (TCP) is
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transport-layer protocol that provides re ltability.
26.3 The Service TCP Provides To Applications
The service offered by TCP has seven major fcatures:
® Connection Orientation. TCP provides connection-oriented Service

in which an application must first request a connection to a destina.
tion, and then use the connection to transfer data.

o Point-To-Point Communication. Each TCP connection has exactly
two endpoints.

e Complete Reliability. TCP guarantees that the data sent acrogs 5
connection will be delivered exactly as sent, complete and in order.

o Full Duplex Communication. A TCP connection allows data to
flow in either direction, and allows either application program to
send data at any time.

e Stream Interface. TCP provides a stream interface in which an ap-
plication sends a continuous sequence of octets across a connec-
tion. TCP does not group data into records or messages, and does
not guarantee to deliver data in the same size pieces that were
transferred by the sending application.

* Reliable Connection Startup. TCP allows two applications to reli-
ably start communication.

* Graceful Connection Shutdown. Before closing a connection, T?P
insures that all data has been delivered and that both sides ha¥e
agreed to shut down the connection.
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