
Class of Service Enabled Stable Scheduling  
for IQ Switch or CIOQ switch 

EE384Y Project proposal  
Feng Wang    fwang@cs.stanford.edu 

Siu Hong Yuen shaohong@stanford.edu 
 

Background 
It’s proven that Maximum Weigh Matching (MWM) scheduling algorithms for IQ switch 
or Maximal Matching scheduling algorithm for CIOQ switch with speedup 2 can achieve 
100% throughput for admissible traffic that satisfies the strong law of large numbers. 
However, there is no enough study for the scheduling algorithms to support different 
classes of services (CoS) with 100% throughput for the IQ or CIOQ switch. 

Motivation 
Take a look at two ports switch with two CoS. As shown in the figure, VOQ11 has low 
priority packet, VOQ21 has high priority packet, and VOQ22 has low priority packet. Since 
VOQ21 has high priority packet, it shall be served first. However, either LQF, OCF 
MWM algorithm for IQ switch or Maximal Matching algorithm for CIOQ switch may 
choose to server VOQ11 and VOQ22 first.  
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Therefore we see from the example that neither LQF, OCF MWM algorithm for IQ nor 
Maximal Matching algorithm for CIOQ switch are ready to provide different CoS. 
 
One easy way to implement CoS in the IQ switch is to use LQF or OCF MWM algorithm 
to schedule the input ports to connect to output ports. In the mean time, inside each VOQ, 
the cells for different classes of service are stored in different queues with different 
weight. In a time slot, when input i is scheduled to connect to output j, the cells in the 
CoS queues will be selected to be sent based on weighted fair queuing algorithm. 
However, this algorithm can only provide the CoS service inside one VOQ. It still does 
not solve the problem we present in the example. The same problem exists for CIOQ 
switch using Maximal Matching algorithm. The problem with the existing algorithms is 
that two users using different ports to compete for the same output cannot get the fair 
output bandwidth for the classes of services they are using. 
 
Since it’s proven that any Maximal Matching algorithms for CIOQ switch with speedup 
of 2 can provide 100% throughput. If we can provide a Maximal Matching algorithm 
supporting CoS, by putting it in a CIOQ switch with speedup 2, it will guarantee 100% 
throughput. To support CoS for Maximal Matching algorithm is probably easier than 



support it for MWM algorithm with 100% throughput. So in this project we want to 
investigate the solution for both. 

Objective 
In this project, we want to investigate a variation of MWM algorithm or a simple 
Maximal Matching algorithm to find out a stable scheduling that provides the fairness on 
the utilization of the output rather than input output pair for different CoS. 
 
The fairness for utilizing the output link for different CoS can be defined in different 
ways. Here we consider two ways. One way is to define absolute priority for different 
CoS, in other words, the service with higher priority will always bypass the service with 
lower priority for the same output. Another way is to define the weighted priority for 
different CoS. Similar to the WFQ for OQ switch, each class of service is assigned a 
weight for the percentage time to use the output bandwidth. The approach will be to 

embed the weight for sharing output bandwidth to scheduling algorithm. So j
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for k∀ , where k denotes the type of service. Switch scheduling algorithms that provide 
this definition of fairness must schedule matchings such that for each output, the 
proportion of packets departing belonging to a certain class is equal to the weight 
assigned to that class.  
 

Project Schedule 
1. Read the related papers:  (4/15 – 4/22) 

• "Achieving 100% Throughput in an Input-Queued Switch (Extended Version)"  
Nick McKeown, Adisak Mekkittikul, Venkat Anantharam and Jean Walrand  
IEEE Transactions on Communications, Vol.47, No.8, August 1999. 

• "Enable Quality of Service in Input Queued Packet Switches"  
Peter Homan, Janez Bester  

• “Scheduling with Dynamic Bandwidth Allocation for DiffServ Classes” 
Mei Yang, Enyue Lu, S.Q.Zheng 

• “High-Speed Switch Scheduling for Local-Area Networks” 
Thomas Anderson, Susan Owicki, James Saxe and Charles Thacker 

2. Design the algorithm, prove the stability and the fairness (4/23-5/24) 
• Design new algorithm (4/23-5/7): Feng will focus on the work for MWM for IQ, 

while Siu Hong will focus the work for Maximal Matching for CIOQ. But in the 
mean time, each person will also spend some time to think the other algorithms. If 
we cannot solve both, we will both focus on one problem. The decision will be 
made by 5/7. 

• Prove the stability of the algorithms (5/7-5/17) 
• Prove the fairness of the algorithms (5/17-5/24) 

3. Final presentation and final report (5/24-6/3) 
• Finish final draft (5/24-5/28) 
• Finish final presentation (5/28-6/1) 
• Finish final report (6/1-6/3) 


