
It is interesting to consider how our scheme performs

when faced with the popular paridigm of “loosly syn-

chronous” programs and a multiprogrammed environ-

ment. Here, each program consists of a set of tasks

that execute in a loosely synchronous fashion. That is,

each task executed for a period of time and then partic-

ipates in a communication or information exchange step

with all the other tasks in the program. It is expected

that the execution periods of the tasks are about equal.

Now suppose there are several of these programs run-

ning concurrently. If there are enough processors for all

the tasks, then our scheme will quickly approach that

mapping. If the total number of tasks is much larger

than the number of processors, then our scheme will

cluster together tasks belonging to the same program

since there tasks were initially placed on the same task

queue.

Our experimental results showed that there is hardly

any difference between the two schemes in terms of the

distribution of work among the processors. Thus, ar-

chitectures that encourage local state, would be better

served with the local workpile scheme.

The key insight in the analysis is to demand that

the system begin in a balanced state. It can be shown

that the random selection is necessary to get our result.

It each processor had chosen to balance only with a

small set of neighbors, the it is possible to form little

mountains or heaps with the peak located at a processor

that continues to generate new tasks and the size of the

workpiles decreasing as one gets further from the peak

processor.

One of the weaknesses of the scheme is that the load-

balancing tasks are executed with the same frequency

whether the system is balanced or not. A possible im-

provement is in the dynamically setting the threshold

value.

The scheme should be investigated for non-fully con-

nected topologies such as the hypercube. It is our belief

that it is nevertheless worthwhile to treat the hypercube

as a completely interconnected network and to simply

pay the extra cost when sampling or moving tasks be-

tween non-adj scent processors.

Another extention to this work involves treating

newly created tssks differently from already executing

ones. If is cheaper to move a task before it has exe-

cuted. One should move such tasks first and only when

that does not provided a good enough balance should

other tasks be moved. Of course both types of migra-

tion can be based on the same load balancing scheme,

only using different probabilities.
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Figure 3: Quicksort application of size of 500. The scheduling strategy clearly affects the performance and there

are times when the global workpile does not yield the best performance. Even without the local memory access

advantages, we see that the load balancing scheme yields good performance.
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Figure 4: This data shows that when memory access costs are the same and the number of tasks is a little more than

the number of processors, then our load balancing gives better results than then global workpile.
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master-slave (size 64); nonuniform memory costs
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Figure 5: A memory access to local memory is charged 1 unit and to remote meory is charged 3 units. Shared

memory access are charged 2 units. After a task migrates, its 10 access are charged at the highest rate of 3 units.

Each task executes a total of 64 accesses. In this application, the master task spawns 64 slave tasks. After all these

slaves finish, another batch is started. The results shows that the global workpile is about twice as bad due to the

fact that each memory access time is twice as expensive, Thus we see that very few of the accesses are remote.

Without load balancing performance degrades due to the poor scheduling even though all the accesses are charged

1 unit.

multiple master-slave; variance of queue lengths
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Figure 6: We ran 10 master-slave applications together and measured how the local workpile lengths differed from

the global average. We plotted the following ~ zic~ ~ ~ie~ (b,t– -4)2)where T ranges over all time values, n. is

the number of processors, Li,t is the length of workpile at processor i at time t,and At is the average number of

tasks in the system at time t.We see that the load balancing keeps the size of the workpiles very near the average.
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