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Motivation : 

We have learnt 3 very important results for switch scheduling algorithms in the course: 

1. Without speedup, maximum weight matching can achieve 100% throughput for IQ 
switches (weight denotes VOQ sizes).

2. With speedup 2, any maximal matching can achieve 100% throughput for CIOQ (due 
to speedup)) switches.

3. With speedup 2, a CIOQ switch can emulate a OQ switch. 

Results 2 and 3 motivate us to look for speedup s < 2, such that 100% throughput (stabil-
ity) can be achieved for CIOQ switches. Since one of the main goals in designing a switch 
scheduling algorithm is to pick a simple algorithm, results 1 and 2 motivate us to look for 
maximal matching algorithms, which are k-approximation to the maximum weight match-
ing (eg. iLQF gives a 2-approximation maximal matching). 

The idea of k-approximation matching algorithms, alongwith result 2, motivate us further 
to look at modifying iterative algorithms like PIM, iLQF etc. As we know from practice, 
these algorithms need to be stopped after c iterations, which result in sub-maximal match-
ings. A closer look at result 2 reveals that even the maximal matching with the minimum 
size (or weight) amongst all maximal matchings is stable at speedup 2. We wonder if sta-
bility can be guaranteed by sub-maximal matchings of size (or weight) atleast k times 
larger than the maximal matching with minimum size (or weight). If so, at what speedup 
(s) and with how many iterations (c). Note that these algorithms have to guarantee fairness 
(includes preventing starvation) as sub-maximal matches are being used. 

We further note to get a better (larger size or heavier weight) matching in lesser iterations 
with iterative matchign algorithms like PIM, we need to increase the chances of better 
requests to be accepted in every iteration. This can be achieved by changing the criterion 
for request grants and acceptance. 

Goals : 

1. We want to explore the possibilities of achieving 100% throughput using k-approxima-
tion maximal matchings, with speedup s < 2. This will involve exploring new 
Lyapunov functions to account for the weight of the matchings. We also intend to look 
at such Lyapunov functions (accounting weight of matchings) to work our way back-
wards and design the matching algorithm, which may or may not be a maximal match-
ing. 
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2. We want to explore fair iterative algorithms producing sub-maximal matchings in c 
iterations, which account for the weight (or size) of the matching and guarantee stabil-
ity at speedup s. 

3. We will also like to get some more insight into the exisiting iterative algorithms like 
PIM to understand their interaction with VOQ sizes and packet arrivals. We believe this 
will lead us to designing better matching algorithms and will affect the previous goal 
mentioned. 

Timeline : 

• 4/23: Literature survey, Simulator set up and Brain-storming

• 4/30: Simulation runs and Algorithm brain-storming

• 5/07 : Develop and evaluate algorithms, analysis etc. 

• 5/12 : Intermediate report

• 2-3 weeks: Final plans and results
EE384Y Project Proposal April 15, 2004 2


