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Workflow Clusters We model execution as a lifecycle of a workflow task:
INPUT (WORKFLOW) ORCHESTRATOR OUTPUT 1. A task is created as part of a workflow graph

(Dependency Graph)

2. After dependencies are resolved, the task becomes ready
% % 3. The orchestrator assigns:
e executable binary
e execution parameters (CPU, nodes, queue, walltime)
% % 4. The task is transformed into a job script
» Configuration + Q » 5. The job is submitted via Remote Machine interface to HPC
% scheduler
6. Execution is monitored and results are collected
% The orchestrator acts as a central decision-making module,

connecting workflow definition with execution.
Different execution configurations (CPU, nodes, walltime)
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It integrates:

 Dependency Graph (structure)

* Remote Machine (execution)
 Optimizer (optional strategy selection)

The module Is generic and extensible,
allowing integration of different execution strategies.

°Conc|usion And Future Work

We designed a modular orchestrator
for HPC workflow execution,
bridging workflow definition and execution.

Benefits: Orchestrator Different us’lers
* flexible execution configuration OPTIMALIZATION
* modular and extensible design STRATEGY .
. rt for int ti timizati trategi
support for integrating optimization strategies o Key Features
Future work: OF guaed®” Ak » Separation of workflow logic and execution logic
- advanced optimization strategies e L * Modular design (multiple orchestrator implementations)
 priority-based scheduling STRATEGY * Support for different execution configurations
« evaluation on complex workflows * Integration point for optimization strategies

e Easy extensibility without modifying core system
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