Task Scheduling Analysis:
Strategic Task Duplication Integrated in SAGA

The Task Scheduling Problem

SAGA: Scheduling Algorithms Gathered

Results: Tests on CPoP and HEFT
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» Duplication Factor: Maximum number of times a task is allowed to duplicate
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Task Out-Edges: Number of successor tasks for each given node

A Motivating Example -

* Average Inter-node Link: Average communication speed between two
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Computation-Heavy Workflow: Processors

Figure 2: Makespan across different duplication factors and changes in

e TJask execution dominates total time . CCR

Average Computation Time: Task Cost c(t;) / Node Speed s(v,)

* Inter-processor communication s(v,) is fast in » Average Communication Time: Data Size c(t4, t3) / Inter-node Link

Conclusions & Future Work

Contrary to our thesis, task duplication is increasing the makespan by
duplicating even when there's no communication benefit.

Our should_duplicate heuristic seems to be incompatible with the previously
developed schedulers in SAGA like HEFT and CPoP.

» Related work shows duplication directly optimizes the schedulers, and we're
researching for ways to adapt it to our framework to see similar results.
Future work includes refinining the should_duplicate heuristic to see positive

results and extending the implementation to all the available schedulers in
SAGA.
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* Average Computation Cost > Average

o 1. Get the task object from the task graph
Communication Cost *

. Low Communication-to-Computation Ratio (CCR) 2. Compute average computation time across all nodes

3. If task has no out-edges, return False (duplication only makes sense if

a node has multiple “children” that access data locally) o
Communication-Heavy Workflow:

L . | 4. Compute average inter-node link speed
« Communication dominates total time

L . . 5. If inter-node link speed = O, return False (no additional processors to
* |nter-processor communication s(v,) is slow in

relation to task size c(t;) allow duplication)
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. Average Communication Cost > Average 6. Compute the average communication time over all outgoing

Computation Cost dependencies.

« High Communication-to-Computation Ratio (CCR) 7. If Average communication time > Average computation time, return

True (only duplicate on communication-heavy instances)
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