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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 ma¥ 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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Outline

* Background
* Objective

e Modules Introduction (rse/spark NLP-DTCB-FV/TAM)

Functional Flow
* Coverage Report (arv/a)

* Conclusion
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Background

* Testing multiple Firmware builds including incremental features across different products is a challenging task

* Manual “Test Plan/Priority” Creation is not scalable and industry more often goes with a static test plan

Autopilot (AFV) is a Plug-n-Play Solution that can prepare dynamic test plans in CI/CD and report test gaps
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Objective

e Automated Test Plan Creation(pynamic)

Test Gap ldentification

Reduce Test Execution Time (Target Testing)

Reduce TAT for Defect Detection

Reference: Open Source
* Firmware: QEMU \ NVMe Spec
* Test Suite: PyNVMe
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Modules Introduction

Autopilot is an Al/ML-powered tool that can be integrated in CI/CD to automate Test Plan/Priority

* Firmware Binary Extractor (rse): Creates a database with all firmware, Controller Capabilities and Change Points

« Spark NLP-DTCB-FV: Identifies keywords and map test cases as per each command enabled/disabled or modified in firmware
(Spark NLP Based Dynamic Test Case Bundling for Firmware Validation)

* Test Assessment Module (1am): Processes the FBE vs Test Suite Database and dynamically prepares priority test list and

reports errors for test gaps using Spark NLP-DTCB-FV
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FiIrmware Binary Extractor

* FBE extracts all Firmware/Controller properties and creates a database

* FBE tracks change points from source code repo linked based on code diff and maps respective
opcodes affected using SPARK NLP-DTCB-FV

AFV Test Plan
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Controller Type Controller Supported Changed 2 1 2 F B E M at rlX
Identify Controller Structure OACS Unchanged 0 0 0
Identify Controller Structure ACL Changed 64 32 32
600
Identify Controller Structure ACWU Changed 65532 0 0 400
Identify Controller Structure AERL Changed 16 8 16 200 164
Identify Controller Structure APSTA Unchanged 0 0 0 0 3 -
Identify Controller Structure NPSS Unchanged 1 1 1 Total Number of Total Unchanged  Total Changed Features
Identify Controller Structure AvscC Unchanged 0 0 0 Firmware Analysed Features Count Count
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S pa rk N LP- DTC B- FV(Spark NLP Based Dynamic Test Case Bundling for Firmware Validation)

Spark NLP is an open-source library maintained by John Snow Labs built on top of Apache Spark and Spark ML
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* Spark NLP processes the data using Pipelines and structures

e Each annotator has input(s) annotation(s) and outputs new annotation

DocumentaAssembler() SentenceDetector() Tokenizer() Normalizer() WordEmbeddings()
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https://nlp.johnsnowlabs.com/docs/en/concepts#annotation
https://www.johnsnowlabs.com/

Test Assessment Module

Test Gap VWarnings

i

AFV Test Plan

Priority-1 Test List

 TAM Module using SPARK NLP extracts keywords from Firmware/Test Suite Database
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Priority-2 Test List

“AFV Coverage Report
Firmware Feature List

Test Suite Feature List




Coverage Report

Reference: Opensource

* Firmware: QEMU - Features Count extracted from NVMe Spec fields (IDFY,
PEL, LID, FID, PCle Registers) A FV/TG I COV E RAG E M AT R I X

* Test Suite: Data Extracted from PyNVMe

EFW E Test Suite

AFV/TGI Coverage Report Firmware Test Suite 450
Coverage Available in Firmware/Test[228 308 400
Suite 350 308
Coverage Available in 86 To Be Developed 300 =—
Firmware/Missing in Test Script igg
Coverage Available in Test 28 40 150
Script/Disabled in Firmware (Skip) 100 86
Coverage Not Available in 50 = % 0 [ —
Firmware/Test Suite 0 — ==
: ; Coverage Available in Coverage Available in Coverage Available in Coverage Not
';ot.al Firmware Feature's / Test 766 348 Firmware/Test Suite Firmware/Missing in Test Script/Disabled in Available in
NI Test Script Firmware (Skip) Firmware/Test Suite
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Conclusion

* Test Coverage
* Target Testing - prioritizing Firmware Change points coverage
» Supports Test Case Identification/Test Gap Identification

* Test Execution
* Dynamic Test Plan improves TAT for Defect Detection
* Reduces Test Execution Time and SKIP analysis effort

 Automated Solution
* Plug-n-Play Solution over any Test Suites/Firmware
* End-to-End Automation Solution

—MS
\ / ©2024 Conference Concepts, Inc.
All Rights Reserved

11



©2024 Conference Concepts, Inc.
All Rights Reserved

12



THANK YOU
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