
1 | ©2022 Flash Memory Summit. All Rights Reserved. 

Computational Storage 
for the Masses
Mats Öberg

Associate Vice President, Marvell Technology



2 | ©2022 Flash Memory Summit. All Rights Reserved. 

Compute where the data is

▪ Increase value of data

▪Avoid major data movements

▪Efficiency

‒ Power

‒ Performance

‒ Cost

NVMe SSDs with flexible CPUs for data processing
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▪Offloads program execution 

from host to NVM subsystem

▪Programs compute on data in 

Subsystem Local Memory 

(SLM)

▪New command set (TP4131) 

is being developed to copy 

data between

‒ SLM and host 

‒ SLM and NVM namespaces

NVMe TP4091 computational programs overview
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Computational programs

▪Standardized usage 

‒ Called with parameters

‒ Runs to completion

‒ Orchestrated by host

▪Operates only on data in SLM

▪Hardware or Software

‒ HW accelerator

‒ FPGA

‒ CPU
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Device defined and downloadable programs

▪Device defined programs

‒ Functionality defined by manufacturer

‒ Hardware or software

‒ Common functions: Encryption, 

compression

▪Downloadable programs

‒ Loaded by the host

‒ Software running on CPU

• eBPF

‒ FPGA programs
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Compute inside SSD

▪Computational storage drive

‒ Compute power vs cost

• FPGA 

• Hardware accelerator

• CPU cores for compute 

• Memory

▪Niche applications vs General 

purpose
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Flexible controller

▪Workload balancing

▪ Flexible CPU usage

▪ Storage vs Compute

▪Background processing
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Types of offline compute operation

▪Deduplication

▪ Filtering

▪Aggregation

▪Classification
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NVME Controller

Compute Namespaces Subsystem Local Memory

Compute Namespace 1

Programs
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Four score and seven years ago our fathers 

brought forth on this continent, a new nation, 

conceived in Liberty, and dedicated to the 

proposition that all men are created equal. 

Now we are engaged in a great civil war, 

testing whether that nation, or any nation so 

conceived and so dedicated, can long 

endure. We are met

Simple offline deduplication example
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Summary

1

2

3

4

NVMe TP4091 computational programs command set is under development

Standardization can propel adoption – CS for the masses

Flexible implementation with CPUs – storage centric vs compute centric

Heavy duty computational storage via dedicated CSPs


