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Al Performance Bottlenecks
Rarely Start Where You Think

How data movement and storage design are becoming
the dominant constraints in enterprise Al

When Al performance lags, attention often turns to models, GPUs, and tooling. Yet many limitations
originate deeper in the infrastructure stack. As Al workloads expand across preparation, training, = .4
inference, and continuous refinement, the way data is stored, accessed, and moved mcreasmgly\\\ W
determines pipeline speed, infrastructure efficiency, and scalability.
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Where Al Pipelines Commonly Break

Small-object proliferation creates hidden overhead
Al workflows generate millions to billions of files, introducing metadata pressure and 1/0 contention that
quietly slows pipelines.

Performance and cost requirements conflict
Affordable capacity storage cannot sustain GPU-driven throughput, while high-performance storage becomes
difficult to scale economically across the full data footprint.

Hybrid environments introduce data gravity
Moving datasets across cloud, edge, and on-premises environments increases latency, transfer costs, and
governance complexity.

Compute investment alone doesn’t guarantee performance
When data movement becomes the bottleneck, GPU utilization drops, and iteration cycles lengthen. Storage
constraints can slow the entire pipeline.
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Compute investment alone doesn’t guarantee performance
When data movement becomes the bottleneck, GPU utilization drops, and iteration cycles lengthen. Storage
constraints can slow the entire pipeline.

Steps in an Al Workflow
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Lessons for Designing Al-Ready Infrastructure

Recognize storage-driven bottlenecks early
Identify when data architecture — not compute — is limiting experimentation and model performance.

Balance performance, scale, and cost around real Al workflows

Understand why traditional storage trade-offs are increasingly incompatible with Al workload behavior.
Lakehouse and tiered storage models enable governed access to massive datasets while maintaining
performance for training and inference.

Leverage disaggregated infrastructure for scalability
Separating compute and storage enables independent growth, reduces contention, and accelerates
experimentation.

Design storage for continuous Al evolution
Build flexible data foundations that support retraining, growth in inference, and expanded data diversity
without disruption.

Organizations that realign storage architecture with Al
The workloads can accelerate experimentation, improve GPU

Ta ke away utilization, scale without disruptive redesign, and maintain
stronger control over cost, security, and data sovereignty.

Explore architectural guidance and practical strategies for building
an Al-ready object storage foundation: Al Object Storage in Enterprise Al

© 2026 Copyright Super Micro Computer, Inc. All Rights Reserved. March 2026 SUPERMICRO
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