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Presentation Outline

• Motivation and Problem Statement

• Fault Tolerance and Recovery Service

• Qualitative Performance Analysis Service

• Integration for Workflow QoS

• Demonstration
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Scientific Workflows & Distributed Environments

• Large, complex workflows are sensitive to failures

• Faults are the norm, rather than exceptions

• distributed systems, services and resources

• Completion “guarantees” are problematic

• Workflow completion is probabilistic in the presence of faults

• Many time-critical workflows are deadline driven

• Severe weather events, disaster response, ...
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• Need

- Fault-tolerant scientific workflows

• Approach

- Qualitative performance analysis over time

• Behavioral validation

• Behavioral diagnosis

- Fault-tolerance & recovery policies

• Triggered as directed by qualitative analysis engine

• Over-provisioning, simple restart or migration
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Fault Tolerance & Recovery (FTR) Service
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Qualitative Performance Analysis (QPA) Service
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Qualitative Performance Analysis (QPA) Service
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Performance Monitoring of Workflows
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Performance Monitoring of Workflows
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Workflow Behavioral Validation
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Workflow Behavioral Diagnosis
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Unexpected Possible Diagnosis: 
* NFS Overload: 253 Tasks



Policies for Triggering Fault-tolerance & Recovery
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Policies for Triggering Fault-tolerance & Recovery
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Dynamic Job Migration
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Dynamic Job Migration
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Dynamic Job Migration
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Job running

on Tungsten

FTR rescheduling when 
unexpected state detected

Job has unexpected state
on Tungsten, restarted on UC



T h a n k  y o u  f o r  y o u r  a t t e n t i o n !
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