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A job management system for utilization of idle
supercomputer resources
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We propose a system for executing low-priority non-parallel jobs on idle supercomputer resources to increase
the effective load of the resources. The jobs are executed inside containers so the checkpoint mechanism can
be used to save the state of the jobs during the execution and resume it on a different node. Thanks to splitting
the execution of the low-priority jobs into separate shorter intervals, the system can utilize idle computational
nodes with little impact on performance with respect to the regular jobs.

The system consists of two components. The first component is a control program that maintains a queue of
low-priority non-parallel jobs, assigns both the new jobs and the jobs saved as checkpoints to computational
nodes, tracks their status, and manages the checkpoints. It also interacts with the supercomputer scheduler.
The second component is an agent program that is executed on computational nodes and interacts with con-
tainer software by starting the assigned jobs inside containers and saving the progress as checkpoints before
the allotted time is over.

Based on our estimates, under varying assumptions 40% to 89% of the idle resources can be effectively utilized
with the proposed system.

Authors: FEDOTOVA, Elena (SINP MSU); POLYAKOV, Stanislav (SINP MSU); DUBENSKAYA, Julia (SINP
MSU); NGUYEN, Minh-Duc

Presenter: FEDOTOVA, Elena (SINP MSU)

Session Classification: Session 5


