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Flow Control at Transport Layer: 

 In communication at the transport layer, we are dealing with four entities: sender process, 

sender transport layer, receiver tr

 The sending process at the application layer is only a producer. It produces message chunks and 

pushes them to the transport layer. The sending transport layer has a double role: it is both a 

consumer and a producer.  

 It consumes the messages pushed by the producer. It encapsulates the messages in packets and 

pushes them to the receiving transport layer. 

 The receiving transport layer also has a double role: it is the consumer for the packets received 

from the sender and the producer that decapsulates the messages and delivers them to the 

application layer. 

 

Fig: Flow control at the transport layer.

 

Buffers: 

 Although flow control can be implemented in several ways, one of the solutions is normallyto 

use two buffers: one at the sending transport layer and the other at the receivingtransport layer. 

 A buffer is a set of memory locations that can hold packets at thesender and receiver.

Error Control: 

 Error control at the transport layer is responsible for
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1. Detecting and discarding corrupted packets. 

2. Keeping track of lost and discarded packets and resending them. 

3. Recognizing duplicate packets and discarding them. 

4. Buffering out-of-order packets until the missing packets arrive. 

 

Sequence Numbers 

 Error control requires that the sending transport layer knows which packet is to be resent and 

the receiving transport layer knows which packet is a duplicate, or which packet has arrived out 

of order. This can be done if the packets are numbered.  

 We can add a field to the transport-layer packet to hold the sequence number of the packet. 

When a packet is corrupted or lost, the receiving transport layer can somehow inform the 

sending transport layer to resend that packet using the sequence number.  

 The receiving transport layer can also detect duplicate packets if two received packets have the 

same sequence number.  

 The out-of-order packets can be recognized by observing gaps in the sequence numbers. 

 

Acknowledgment: 

 The receiver side can send an acknowledgment (ACK) for each of a collection of packets that 

have arrived safe and sound. 

If an ACK does 

 not arrive before the timer expires, the sender resends the packet. 

 

Combination of Flow and Error Control: 

 Flow control requires the use of two buffers, one at the sender site and the other at the receiver 

site. We have also discussed that error control requires the use of sequence and 

acknowledgment numbers by both sides.  

 These two requirements can be combined if we use two numbered buffers, one at the sender, 

one at the receiver. 

Sliding Window: 

 The buffer is represented as a set of slices, called the sliding window, that occupies part of the 

circle at any time. At the sender site, when a packet is sent, the corresponding slice is marked.  
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 When all the slices are marked, it means that the buffer is full and no further messages can be 

accepted from the application layer. When an acknowledgment arrives. 

 

Fig: Sliding window in circular format. 

 Most protocols show the sliding window using linear representation. The idea is the same.  

 

 

 

Fig: Sliding window in linear format. 

 

Congestion Control: 
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 Important issue in a packet-switched network, such as the Internet, is congestion. Congestion in 

a network may occur if the load on the network—the number of packets sent to the network—

is greater than the capacity of the network—the number of packets a network can handle.  

 Congestion control refers to the mechanisms and techniques that control the congestion and 

keep the load below the capacity. 

Connectionless and Connection-Oriented Protocols: 

 A transport-layer protocol, like a network-layer protocol, can provide two types of services: 

connectionless and connection-oriented.  

Connectionless Service: 

 In a connectionless service, the source process (application program) needs to divide its 

message into chunks of data of the size acceptable by the transport layer and deliver them to 

the transport layer one by one.  

 The transport layer treats each chunk as a single unit without any relation between the chunks. 

When a chunk arrives from the application layer, the transport layer encapsulates it in a packet 

and sends it.  

 To show the independency of packets, assume that a client process has three chunks of 

messages to send to a server process. 

 The packets may arrive out of order at the destination and will be delivered out oforder to the 

server process. 

 

 

Fig: Connectionless service: 



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY  

CS8591 COMPUTER NETWORKS  

 

 If these three chunks of data belong to the same message, the server process may have received 

a strange message. The situation would be worse if one of the packets were lost.  

 Since there is no numbering on the packets, the receiving transport layer has no idea that one of 

the messages has been lost. It just delivers two chunks of data to the server process. 

 Two problems arise from the fact that the two transport layers do not coordinate with each 

other. 

 No flow control, error control, or congestion control can be effectively implemented in a 

connectionless service. 

 

 


