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Fault tolerance in HPC scientific workflow application
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(1. Institute of Computer Application, Chinese Academy of Engineering Physics, Mianyang 621900, China;

2. Institute of Applied Physics and Computational Mathematics, Beijing 100094, China)

Abstract; Scientific workflow technologies in HPC are extensively applied in scientific research and engineering simulation domain.

Application such as numerical simulation in complex multi-physics problems and multi-stages data process need software to compose an automatic

executable workflow to increase the efficiency. There are lots of exceptions such as resource failure, task configurations errors which may cause the

workflow execution to be ceased, therefore robust and continuous execution is important for workflow application. A taxonomy of fault tolerance in

workflow was made and some fault tolerance techniques in typical workflow systems were reviewed. A decision-tree based event-condition-action

fault tolerance model was proposed, and a non-intrusive extendable framework which was implemented in our HPC scientific workflow system

HSWAP was designed. Runtime configurable error recovery strategies were also implemented in our fault tolerance software module. In order to

validate our new model and framework, the fault tolerance functions were tested in real engineering simulation project. Results show that fault

tolerance plays an important role in increasing workflow execution efficiency.
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Fig.1 Taxonomy of fault tolerance
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Fig.2  Full period management of fault tolerance
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2 ### event: {condition: [actions], not_condition: [actions]}
3 ### nested “if-else” binary tree syntax

4 ###t when parsing app s failure conditions,

5 ### check xxx_failure first, then the other

6 run_failure:

7 resource_failure:

8 - alternate_resource

9 - task_retry

10 resource_success:

11 process_failure:
12 - task_retry

13 process_success:
14 data_failure:

15 - task_restart
16 data_success:

17 - task_retry

19 data_failure:
20 - task_restart
21 ...
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