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No benchmark for multimedia retrieval on cloud storage!
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What is a "Storage Layout"?

- Every layout manages two things:
- Metadata — class, size, width, height 

(used to select)
- Sample data — raw image bytes (what 

we retrieve)

- Layouts differ in how they co-locate 
or separate these
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The Three Layouts (Architecture Overview)

- L1: One sample → one S3 object
- L2: Samples packed into tar 

archives (byte-range GETs)
- L3: Samples as BLOBs in Parquet 

columns (DuckDB queries)
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Experimental Setup

- Dataset: ImageNet-1K (mini / medium / full — 1%, 10%, 100%)
- 11 queries: atomic (Q1–Q6) + composite (Q7–Q11)
- 6 EC2 instances: 3 bandwidth tiers + 3 memory tiers
- Metrics: retrieval time T, data transferred D, cost C
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Finding #1: Latency Crossover (L1 vs L2); L3's Baseline 
Overhead

- Small retrievals: L1 ≈ L2 (L2 slightly faster)
- Mid retrievals: L1 wins (fewer connections dominate)
- Large retrievals: L2 wins via connection reuse

- L3 is slow for small & mid retrievals (DuckDB init overhead)
- L3 is fastest for very large retrievals (row-group reads win)
- L3 cannot run on small instances at full scale (✗ marks)
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Finding #2: Data Transfer Story

- L1 ≈ L2: fetch close to minimum bytes needed
- L3: fetches entire row groups → big overhead on selective queries
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Layout Bottleneck Fixed by

L1 Per-request latency and 
network bandwidth

Can't easily fix

L2 Network bandwidth More bandwidth

L3 Memory Bigger instance (💰)
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Finding #4: The Cost Story

- Cost breakdown on t3.medium
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Summary: Characterization Table

Recommendation: L2 for images – best latency-cost balance for image workloads
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