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5. 114 SCORE(D,R,)

6. end if

7. end for

8. if Candidates 7 7 then
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Communication-aware gang scheduling for online

real-time power grid simulations

YUAN Yuxin® ™, TANG Hongwei” , ZHAO Xiaofang* , YAN Jianfeng ™ , ZHOU Erzhuan ™
(" Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
( ™ China Electric Power Research Institute, Beijing 100192)
Abstract

Real-time simulations of power grid are modeled as a collection of multi-process parallel tasks running in coop-
eration. The result of task scheduling and resource allocation is one of the key factors deciding whether a task can
achieve its real-time goal. In this paper, a communication-aware gang scheduling framework (CGS) is proposed for
the application scenario of large-scale grid electromechanical-electromagnetic hybrid simulation. CGS is based on
task profiling and the resource utilization summary. CGS builds a centralized two-stage scheduling architecture to
proactively sample and schedule tasks without interrupting online streaming process to predict accurate require-
ments; it proposes a CGS scheduling algorithm that combines a communication-based graph partitioning strategy
with a model-based matching strategy to achieve gang scheduling and reduce the communication overhead of tasks
on multi-nodes. Experiments are conducted to test five baseline algorithms against the algorithm with CGS applied
in terms of five metrics; the average number of task partition, the average cost of edge-cut, the number of workload
bearing nodes, the cluster resource utilization and the resource fragmentation rate. The experimental results conclu-
sively demonstrate that CGS reduces the inter-process communication overhead by at least 37% and reduces the re-
source fragmentation by 19% , and also improves the cluster resource utilization by 34% on average compared to
the baseline algorithms.

Key words: process gang scheduling, online real-time power grid simulation, communication-aware, multi-

resource allocation
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