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Research Question Methods Case Study Analysis
- GPU power is highly variable and transient
- Traditional averages hide important spikes
- Understanding power behavior is important:
               - Energy efficiency
     - System stability

How can we model GPU power behavior to 
better understand AI workloads and improve 

data center efficiency?

Dataset

- Process large-scale GPU data using Python
- Extract features:
      - Duty cycle
   - Peak-to-idle ratio
  - Variability
- Compare power behavior patterns
- Apply frequency analysis (FFT)

- MIT Supercloud GPU dataset (~2TB)
- High resolution (~100 ms)
- Most jobs use only 1 GPU (~85%)

Workload Types
Training → steady high power (70-80%)
Fine-tuning → moderate fluctuations (30-70%)
Inference → short, bursty spikes (<30%)

Behavior matches inference workloads

Frequency Analysis (FFT)

Progress & Future Work
Currently analyzing individual jobs

Expanding to BERT and other models
Improving workload classification

Exploring ML-based prediction
Goal: optimize energy usage in data centers
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