
Motivation

Solution

Architecture

Exception Specification Language

Contribution

Operational View

➔ Without our solution

➔ Job detects unresponsive node during communication

➔ Flux detects through heartbeat timeout

➔ Workflow manager detects if job fails 

➔ Independent recovery → conflicts such as duplicate task

➔ With our solution

➔ Peer node detects node failure, notifies job

➔ Job

➔ Option 1: Recovers node and restarts task

➔ Option 2: Request node from workflow manager

➔ Dependent jobs get notified -> throttle 

Case Study (Node Failure)
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Approach Continues

➔ Scientific workflows suffer greatly from faults/exceptions

➔ Complexity

➔ Dependency

➔ Existing solutions

➔ Resource over-provisioning and checkpoint/restart 

➔ Not scalable

➔ Resource wastage

➔ Applicable to individual components in workflows

➔ Lack of coordination

➔ Holistic approach

➔ Requirements for an efficient fault tolerance system

➔ Detection (both temporal and spatial exceptions)

➔ Propagation (notification to relevant workflow entities)

➔ Recovery without conflicts (coordination among entities)

➔ WHESL: Workflow Hierarchy-aware Exception 

Specification Language

➔ Specify and handle faults among disparate components 

in a coordinated and programmable manner

Approach

➔ Flux

➔ Scalable, hierarchical resource and job manager

➔ High job submission and scheduling throughput

➔ Implemented as a module within Flux

➔ Exception specification language

➔ Exception-component relationship

➔ Detection method

➔ Handling/recovery method

➔ Dependencies within a workflow

➔ Detection

➔ Componentization of vulnerable node-local features

➔ HWLOC library: CPU, GPU, RAM etc.

➔ pre-defined components: VM, process, files etc.

➔ Node-local log parsing → temporal exception patterns

➔ Exception transformation → spatial exceptions

➔ Propagation

➔ Based on dependencies within workflow

➔ Using Flux’s pub-sub APIs

➔ Depth first search to find exception source and 

dependents

➔ View (grouping) of components at source node or job 

level

➔ Recovery

➔ Role-based recovery paradigm

➔ Each notified entity performs a series of actions

➔ Example: PUBLISH, WAIT, KILLTASK


