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Review Questions 

13.1. When a node experiences saturation with respect to incoming packets, what general strategies 
may be used? 
Two general strategies can be adopted: 

� The first such strategy is to discard any incoming packet for which there is no available buffer 
space.  

� The alternative is for the node that is experiencing these problems to exercise some sort of 
flow control over its neighbors so that the traffic flow remains manageable. 

 
13.2. Why is it that when the load exceeds the network capacity, delay tends to infinity? 
Here is a simple intuitive explanation of why delay must go to infinity: 
 Suppose that each node in the network is equipped with buffers of infinite size and suppose that the 
input load exceeds network capacity. Under ideal conditions, the network will continue to sustain a 
normalized throughput of 1.0. Therefore, the rate of packets leaving the network is 1.0. Because the 
rate of packets entering the network is greater than 1.0, internal queue sizes grow. In the steady 
state, with input greater than output, these queue sizes grow without bound and therefore queuing 
delays grow without bound. 
 
13.3. Give a brief explanation of each of the congestion control techniques illustrated in Figure 13.5. 
Backpressure: This technique produces an effect similar to backpressure in fluids flowing down a 
pipe. It involves link-by-link use of flow control in a direction toward the source.  
Choke packet: A choke packet is a control packet generated at a congested node and transmitted 
back to a source node to restrict traffic flow. 
Implicit congestion signaling: If a source is able to detect increased delays and packet discards, then 
it has implicit evidence of network congestion. 
Explicit congestion signaling: In general terms, for explicit congestion avoidance, the network 
alerts end systems to growing congestion within the network and the end systems take steps to reduce 
the offered load to the network. 
Policing: A node in the network, typically the node to which the end system attaches, monitors the 
traffic flow and compares it to the traffic contract. Excess traffic is either discarded or marked to 
indicate that it is liable to discard or delay. 
 
13.4. What is the difference between backward and forward explicit congestion signaling? 
Backward: Notifies the source that congestion avoidance procedures should be initiated where 
applicable for traffic in the opposite direction of the received notification. It indicates that the packets 
that the user transmits on this logical connection may encounter congested resources. 
Forward: Notifies the user that congestion avoidance procedures should be initiated where 
applicable for traffic in the same direction as the received notification. It indicates that this packet, on 
this logical connection, has encountered congested resources. 
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13.5. Briefly explain the three general approaches to explicit congestion signaling. 
Binary: A bit is set in a data packet as it is forwarded by the congested node. When a source receives 
a binary indication of congestion on a logical connection, it may reduce its traffic flow. 
Credit based: These schemes are based on providing an explicit credit to a source over a logical 
connection. The credit indicates how many octets or how many packets the source may transmit. 
When the credit is exhausted, the source must await additional credit before sending additional data. 
Rate based: These schemes are based on providing an explicit data rate limit to the source over a 
logical connection. The source may transmit data at a rate up to the set limit. To control congestion, 
any node along the path of the connection can reduce the data rate limit in a control message to the 
source. 
 
13.6. Explain the concept of committed information rate (CIR) in frame relay networks 
This is a rate, in bits per second, that the network agrees to support for a particular frame-mode 
connection. Any data transmitted in excess of the CIR are vulnerable to discard in the event of 
congestion. 

 


