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Workload Requirements
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Workload Requirements
• Modern HPC, AI/ML training, and GPU clusters require fine-grained, 

concurrent LBA access within a single namespace to ensure efficient parallel 
I/O​

• This shift to finer-grained accesses boosts concurrent throughput. As a result, 
highly parallel, GPU-initiated access becomes more practical.

• GPU-based LBA access is inherently user-level and should be selectively isolated 
from protected metadata​. (More on this later)

• LBA access patterns within a namespace evolve over time, driven by:

• Dynamic workload behavior.

• Shifting application demands​.



4

Workload Requirements
• Traditional apps make a modest number of predictable, coarse-grained 

(dense) accesses. CPUs can easily saturate connections to storage.

• A subset of emerging AI apps dominate large number of dynamic, fine-
grained (sparse) accesses. For those apps only GPUs have enough threads 
to saturate connections to storage.

• Data set size is trending well beyond what fits in memory of many nodes.
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Workload Requirements: Applications

Graph Neural Networks / Relational Graphs 
for Predictive AI / eCommerce applications

Each thread traverses to the next node based on its own access to 
fine-grained node embedding data.

Vector Database Search Index

Each thread performs an independent access to fine-grained data.*
(*Unless temporal and spatial locality within coarse-grained IVF 

indexes is very strong, RAF/WAF will be prohibitive,     outside of 
this scope.)
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LBA Range Characteristics

Size : MBs to TBs (Never in KBs).

Latency : Acquire/Release Microsecond.

Duration : Seconds to months (workload-dependent).

Scale : Active range count varies by deployment.                                       

Dynamism : Rapid reallocation for starting GPU job.



7

Access Control Gap
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Access Control Gap
OS-provided protections vs what SCADA* bypasses

* SCADA (Scaled Accelerated Data Access) :- See Appendix A for more information.

https://www.google.com/search?q=Scaled+Accelerated+Data+Access&oq=NVIDIA+SCADA+&gs_lcrp=EgZjaHJvbWUyCggAEEUYFhgeGDkyBggBECMYJzIHCAIQABiABDIHCAMQABiABDIHCAQQABiABDIICAUQABgWGB4yBggGEEUYPDIGCAcQRRg80gEIMjA5NWowajeoAgiwAgHxBewAPgHfDrCS&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiLuMGlpu6SAxWZN0QIHVKTJL0QgK4QegYIAQgAEAM
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Access Control must be enforced at the storage level.
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LBA Range Access Control Timeline
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• Multi-Host LBA Range Access Control

• Multi-Host LBA Range Access Control enables precise and coordinated access 
to distinct LBA ranges within a single Namespace. 

• Key Benefits:
• Maximizes parallel host access by eliminating namespace-level bottlenecks.
• Enables addressable and range-specific access enforcement.
• Provides guaranteed, native multi-host synchronization directly at the storage 

protocol level—without external orchestration.

Proposed Solution
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USECASE : Database Partitioning
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USECASE : LBA Range Aware pNFS layout for 
NVMe® Technology
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Each pNFS layout includes one or 
more LBA-range locks.
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Questions ?
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APPENDIX
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APPENDIX A

NVIDIA SCADA :-
Scaled Accelerated Data Access
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NVIDIA SCADA

NVIDIA SCADA — Scaled Accelerated Data Access

SCADA stands for Scaled Accelerated Data Access and is a storage data I/O 
scheme in which GPUs directly initiate and control storage I/O. It is part of 
NVIDIA's "Storage-Next" architecture.

The Problem It Solves

New applications like GNNs and vector databases make fine-grained requests 
from every GPU thread to more data than can fit in the memory of many 
nodes. For AI inference workloads, the GPU is working on over one 
thousand data-intensive parallel threads, which typically requires smaller 
data sets. Not being able to get these data sets at the required speed leads 
to underutilization of expensive GPU cycles.
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