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Recap: Research Focus & Proposed Approach

Research Focus

Goal: Identify the best-performing DRL family for HPC 
scheduling across heterogeneous workloads, with 
rigorous statistical evidence.

• Six DRL algorithms (PPO, DQN, A2C + maskable variants)
• Two real Slurm traces (CPU + GPU workloads)
• Fixed allocator (best_fit) and time-aware splits

Proposed Approach

Pipeline: smoke -> train -> evaluate -> 
aggregate -> stats -> plots

• Deterministic evaluation per seed
• Aggregated summaries across seeds
• Statistical comparisons per metric

Snakemake + Nix + Apptainer 
for reproducibility [4, 6]
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Methodology: From Concept to Executable Pipeline

What’s New vs Intro/Lit Review
• Formalized train/eval/aggregate contracts (files + 

metadata)
• Time-aware split policy with holdout isolation
• Reproducibility stack: Nix + Snakemake + manifest 

hashes
• Explicit treatment_id schema for masked/unmasked 

variants

Experimental Scope

Full Snakemake pipeline (dev split -> stats; holdout isolated).

• 6 DRL algorithms × 5 seeds × 2 traces
• Deterministic eval per seed
• Baselines reported separately (descriptive)
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Statistical Framework (Carrasco-Aligned) [1]

Core Tests (Per Metric)

Shapiro-Wilk (diagnostics)

Friedman (omnibus)

Nemenyi (pairwise) [2]

Kendall’s W (effect size) [5]

New Additions vs Intro/Lit Review
• Wilcoxon non-parametric CI (paired differences) 

[1]
• Confidence curves (delta vs p-value)
• Page trend test (ordered treatments) [3]
• CD diagram input for rank visualizations

All tests are run per metric with seeds as blocks.
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Future Steps (Submission 2 → Results)

Cluster Execution

• Apptainer export of Nix environment
• Slurm-backed Snakemake runs
• Full seed sweep on dev splits

Best Algorithm Evaluation

• Pareto selection (primaries + secondaries)
• Tie-breakers: avg_waiting → avg_slowdown → 

cpu_utilization
• Holdout evaluation across all seeds

Interpretation & Reporting

• PNG plots + CSV tables for Typst
• Combined DRL vs baseline visuals (descriptive)
• Final discussion of algorithm choice + masking 

impact
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