Communication and Computer Networks             The Lecturer: Ahmed Badri


4-The Transport Layer :

            Transport layer in encapsulating application data for use by the   Network layer. The Transport layer also encompasses these functions: 

• Enables multiple applications to communicate over the network at the same time on a single device ( by Multiplexing) .

• Ensures that, if required, all the data is received reliably and in order by the correct application (by resending the lost data)

• Employs error handling mechanisms 

4-1 Purposes of Transport layer :

 The Transport layer provides for the segmentation of data and the control necessary to reassemble these pieces into the various communication streams. Its primary responsibilities to accomplish this are:

1-Tracking Individual Conversations 
     Any host may have multiple applications that are communicating across the network. Each of these applications will be communicating with one or more applications on remote hosts. It is the responsibility of the Transport layer to maintain the multiple communication streams between these applications.

2-Segmenting Data 
       As each application creates a stream data to be sent to a remote application, this data must be prepared to be sent across the media in manageable pieces. The Transport layer protocols describe services that segment this data from the Application layer. This includes the encapsulation required on each piece of data. Each piece of application data requires headers to be added at the Transport layer to indicate to which remote application it is associated.
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3-Identifying the Applications 
    In order to pass data streams to the proper applications, the Transport layer must identify the target application. To accomplish this, the Transport layer assigns an application an identifier. The TCP/IP protocols call this identifier a port number. Each software process that needs to access the network is assigned a port number unique in that host. This port number is used in the transport layer header to indicate to which application that piece of data is associated.

Note : transport layer its main responsibility to transmit the data to appropriate application but the lower layers its responsibility to transmit the data to appropriate devise .
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4- Separating Multiple Communications 
Consider a computer connected to a network that is simultaneously receiving and sending e-mail and instant messages, viewing websites, and conducting a VoIP phone call. Each of these applications is sending and receiving data over the network at the same time.

4-2 Controlling Conversation :

The primary functions specified by all Transport layer protocols include: 

1-Segmentation and Reassembly - Most networks have a limitation on the amount of data that can be included in a single PDU. The Transport layer divides application data into blocks of data that are an appropriate size. At the destination, the Transport layer reassembles the data before sending it to the destination application or service. 

2-Conversation Multiplexing - There may be many applications or services running on each host in the network. Each of these applications or services is assigned an address known as a port so that the Transport layer can determine with which application or service the data is identified. 

In addition to using the information contained in the headers, for the basic functions of data segmentation and reassembly, some protocols at the Transport layer provide: 

• Connection-oriented conversations , The Transport layer can provide this connection orientation by creating a sessions between the applications. These connections prepare the applications to communicate with each other before any data is transmitted

• Reliable delivery , The Transport layer can ensure that all pieces reach    

         their destination by having the source device to retransmit any data that  

           is lost.(this by  acknowledging received data and retransmitting any

         unacknowledged data )

• Ordered data reconstruction , By numbering and sequencing the  

   segments, the Transport layer can ensure that these segments are 

        reassembled into the proper order. 
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• Flow control , Network hosts have limited resources, such as memory or bandwidth therefore Transport layer regulating the amount of data the source transmits as a group. Flow control can prevent the loss of segments on the network and avoid the need for retransmission.
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