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Disclaimer
This presentation and/or accompanying oral statements by Samsung representatives collectively, the “Presentation” 
is intended to provide information concerning the SSD and memory industry and Samsung Electronics Co., Ltd. and 
certain affiliates (collectively, “Samsung”).While Samsung strives to provide information that is accurate and up-to-
date, this Presentation may nonetheless contain inaccuracies or omissions. As a consequence, Samsung does not in 
any way guarantee the accuracy or completeness of the information provided in this Presentation. 

This Presentation may include forward-looking statements, including, but not limited to, statements about any 
matter that is not a historical fact; statements regarding Samsung’s intentions, beliefs or current expectations 
concerning, among other things, market prospects, technological developments, growth, strategies, and the industry 
in which Samsung operates; and statements regarding products or features that are still in development. By their 
nature, forward-looking statements involve risks and uncertainties, because they relate to events and depend on 
circumstances that may or may not occur in the future. Samsung cautions you that forward looking statements are 
not guarantees of future performance and that the actual developments of Samsung, the market, or industry in 
which Samsung operates may differ materially from those made or suggested by the forward-looking statements in 
this Presentation. In addition, even if such forward-looking statements are shown to be accurate, those 
developments may not be indicative of developments in future periods.
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Samsung SmartSSD®

• Samsung 2nd Gen SmartSSD based on NVMe standards in development 
(TP4091)

Computational Storage Architecture
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Software Stack for Computation Storage Drive 
(CSD)

Application

SNIA CS API Lib NVMe CLI

CS Plugin

NVMe Device Driver (*TP-4091)

PCIe Device Driver NVMe Controller

OS & Management SW

Compute 
(*CSF)

Storage

CS SW Stack 
CSD

*TP-4091

• Computational Storage Drive (CSD) is capable of offloading Host processing 
to achieve near-storage Compute

TP-4091

* TP-4091,4031  : NVMe Technical proposals
* CSF : Computational Storage Function

Host SSD 

*TP-4031



Python Interface with CSD
• Python CS Library is realized using Ctypes module

Applications

Computational Storage Device

NVMe Driver

Python CS Library 
plugin

SNIA CS API Library

Kernal Space

User Space

Python CS library plugin

DLL Shared Objects

Cdll Load Library

ctypes Data Structures
C fundamental Data types C Structure C Union 



Python CS Library Plugin

• Validate/verify CSx function through SNIA CS APIs

• Implemented using pytest Framework

CSx : Computational 
Storage Device
CSP : Computational 

Storage Processor
CSA : Computational 
Storage Array 
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CSD Test Coverage

CSD

Device Driver

SNIA CS API Library

CS Plugin

Csapi_lib.py Definitions.py

Helper.py Logger.py

History.pySubproc.py

NVMe CLI

FIO

Test Suite
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CS Python Framework

System Under Test

• E2E automated CSD Test Coverage



SmartSSD® Compute Engine

Python Based CSD Monitoring

• JSON based real-time statistics for CS and NVMe Controller

• Easily integrable with applications/use cases

Application

Python CS Library

NVMe CLI

JSON Based Monitoring

Sample output
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Flash Storage Device Memory

NVMe Controller
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Encrypt

Deep Learning sort

Search

Snapshots

decompress

Common CSD Use cases ..
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• Near storage compute operations are suitable to offload to computational storage



SmartSSD®: Geo Locator Using PostgreSQL

Application

Python CS Library

NVMe Driver

Compute

NVMe Storage

OS CPU

SNIA CS API

FPGA

SLM

PostgreDB * SLM: Subsystem Local Memory Sample data source : https://simplemaps.com/data/world-cities

Data

Find cities near earth equator having population more than 2000000 Calculate point-point distance between Los Angeles and near cities in meters 

• PostGIS and spatial database extender enabled in PostgreSQL for 
geo location features

SmartSSD®

(41694 rows)



Summary

Python CS API Library Enables
• E2E qualification of  Computational storage devices

• Provides CSD real time metrics

• Enables applications to be integrated with CSDs easily



What’s Next ?..

• More use-case analysis on CSD using python

• 100% test coverage for CSx
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