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Motivation

3A Diagnostic Tool for Phase-Aware Resource Allocation in Malleable HPC Workloads | FlexiAlloc



Problems
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Proposed solution

§ FlexiAlloc 

§ Diagnostic Tool

§ Feedback + Tuning
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• Dynamic resource management 
framework

• Compute encapsulation

• Fast and flexible prototyping

• Studying scheduling strategies
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Flexible Allocation (FlexiAlloc)
Background
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Leader-Follower Programming Model (LFPM)
Background
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§ Restructure SPMD to support 

dynamic allocations

§ LFPM introduces new abstract roles

§ Leader

§ Follower
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LFPM Comparison with MPI
Background
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FlexiAlloc Workflow
Background
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Scheduler scalingApplication scaling



§ Linking domains

§ Correlation on shared timeline

§ Diagnosis

§ Output options

§ Actionable suggestion
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Requirements
Approach
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Architecture  
Overview
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Annotation and Scenario
Implementation
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Workflow
Implementation
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Initial request placement
Diagnosis + Feedback
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Feedback Loop: after improvement
Diagnosis
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Which and How much
Diagnosis + Feedback
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Dashboard
Visualisation
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§ Malleability's benefit is real but conditional

§ Tool correlates requests, reveals timing 

misalignments

§ Review + Realigning requests, larger gains

§ Integration of FlexiAlloc

§ LLM-agent-driven + scheduler-automated 

§ Measured redistribution marker
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Summary Future Work
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