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Agenda

Samsung SmartSSD®

Software Stack for Computation Storage Drive (CSD)
Python Interface to CSD
Python CS Library
A Python Based Unit Test Framework for CSx
SmartSSD®: Geo Locator Using PostgreSQL
What’s Next ..?
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Samsung SmartSSD®

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

* SLM: Subsystem Local Memory

PCIe Gen4

Computational Storage Architecture

DRAM CPU

PCIe

Application Performance Boost

1.0x

3x

SSD

FPGA Accelerator

SSD Controller

NAND Flash

SSD

FPGA Accelerator

SSD Controller

NAND Flash

SSD

FPGA Accelerator

SSD Controller

NAND Flash

moving compute 
to the data



4 | © SNIA. All Rights Reserved. 

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 capable of offloading host processing and achieve near-memory Computing

TP-4091

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

Host SSD 

*TP-4031
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Applications

Python Interface with CSD

 Python leads on popularity
 Top rated by demand/usage
 Most desired by job listings
 Ease of debug

Computational Storage Device

NVMe Driver

Python CS Library 
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Python CS Library Plugin

Class diagram Tree diagram

 Python CS Library realized using Ctypes module

Implementation
Python CS library plugin

DLL Shared Objects

Cdll Load Library

ctypes Data Structures
C fundamental Data types C Structure C Union 
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Python Based Unit Test Framework for CS
 Python based unit test suite to validate and verify functionality of CSx through SNIA CS API
 Implemented using python unit test framework
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Python CS Library plugin
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CSx : Computational Storage Device
CSP : Computational Storage Processor
CSA : Computational Storage Array 
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SmartSSD®: Geo Locator Using PostgreSQL

Application

Python CS Library

NVMe Driver

Compute

NVMe Storage

OS CPU

SNIA CS API

FPGA

SLM

PostgreDB

DB table “citynames” : (41694 rows)

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

DataMonitoring

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®
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What’s Next ?..

Python CS Library performance tuning
Unit test case coverage for all CSx workflow
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Please take a moment to rate this session. 
Your feedback is important to us.
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