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Renesas Synergy™ Platform R11ANO338EU0100
Software Quality Summary for SSP v1.5.0 T
Introduction

This document presents a summary ofthe results collected by the Software Quality Assurance (SQA) activities
performed during final qualification of version 1.5.0 of the Renesas Synergy ™ Software Package (SSP). The SQA
process itself is documented in the Synergy™ Software Quality Handbook available on renesassynergy.convssp.
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Renesas Synergy™ Platform Software Quality Summary for SSP v1.5.0

1. Scope

One ofthe unique values of the Renesas Synergy™ Platformin the MCU industry is that the Synergy Software Package
(SSP) is warranted by Renesas to operate within the specifications ofa published software datasheet. To achieve this,
each minorrelease ofthe SSPis qualified accordingto a documented Software Quality Assurance (SQA) process that
was developed based on ISO/IEC/IEEE 12207 international standards, that is also used as a basis for significantsafety,
control, medicaland industrial standards such as IEC 61508. The 12207 standard is used by NASA, the US Dept. of

Defense, and other organizations that rely on high quality software.
2. How to Read the Synergy Software Quality Summary Report

Synergy Software Package Quality Matrices Quality Data Functional Test
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Figure 1 Synergy Software Quality Summary report excerpt

2.1 SSP Module Name and Total Quality Index

The SSP Modules Name column of the Quality Summary Report indicates thenames of all the individual SSP modules
—each module contains many individual software functions and sometimes software frameworks. Each SSP module has
an overall Quality Indexthat is calculated based onthe combined results fromthe five quality metrics — 20% foreach
metric score of 5with 100% as best possible score (five metrics with each ascore of5).

In addition, Backward Compatible (in Quality Data) indicates whether the SSP module passes the requirements for
API compatibility between theversionunder test, and the previous minor SSP release (1 indicates pass, 0 indicates a
failure).

2.2 Quality Metrics, Quality Data, and Functional Tests

The Synergy Software SQA Process defines a set of five key quality metrics that are usedto quantify thequality ofthe
SSP modules thatmake up the SSP. These metrics are as follows:

1. Clean Build index
Coverage index
Complexity index
Coding Standard index
Verification index

o~ wnN

Each of thesesoftware metrics are scored onascale from0 to 5, where a score of 5indicates a fully successful result,
accordingto aset of defined requirement criteria.

Formore details on the way the metrics are scored, as well as howthe overall quality indexis computed, referto the
Synergy" Software Quality Handbook.

221 Clean Build Index
The Clean BuildIndex (in Quality Metrices) is computed based on the number of warnings that occur duringcompile
and build time — a condition of zero warnings (and zero errors) is reflected as a full score of 5.

The Warning (in Quality Data) indicates the clean build score foreach SSP module.

2.2.2 Coverage Index
The Cowerage Index (in Quality Metrices) is computed based on how much code in a SSP module is tested. A score of
5 indicates that all functions, statements, branches/conditions within a SSP module are covered by the test.

Note that Automated Test Coverage (Statement/Decision) (in Functional Test) provides results of automated tests run
of each SSP module. It is impossible to achieve 100% automated test coverage, manual testing and inspectionare

R11AN0338EU0100 Rev.1.00 Page 2 of 9
Oct 3, 2018 RENESAS




Renesas Synergy™ Platform Software Quality Summary for SSP v1.5.0

performed to achievefulltest coverage thatis providedin the Test Cowverage (Statement/Decision) (in Quality Data).
The test coverage consists of conditional statements in the code being testedandall possible conditional outcomes.

2.2.3 Complexity Index

The Complexity Index (in Quality Metrices) indicates a derived normalized score of 0to 5 that represents the
cyclomatic complexity - an industry-recognized metric to indicatethe structuredness ofa program, developed by
Thomas McCabe in 1976, where a5 is most favorable. The complexity of each module is calculated using a static
analysistoolto measure cyclomatic complexity. Code with lower cyclomatic complexity typically possess attributes of
being well structured, modularized, and having a lower number of independent paths through the code. Benefits of
favorable cyclonic complexity ratings for code include higher quality and robustness, easier maintenance, and efficient
documentation.

The Max Complexity (in Quality Data) indicates the cyclomatic complexity measured foreach SSP module.

224 Coding Standard Index

The Coding Standard Index (in Quality Metrices) is acomposite score from0 to 5 to represent howwell each SSP
module complies with the coding standards where 5means no violations. The Coding Standard indexreflects adherence
to standards developed by Renesas for bestcoding practices that include guidance fromthe industry-recognized Barr
Group, and include rules fromMISRA C:2012 guidelines (100% of MISRA mandatory rules plus many MISRA
Required rules). These coding standards and guidelines include criteria for SSP module size, naming and numbering,
headercommentary, in-line commentary, local/global data access, parameter passing, and code formatting. Meeting
these standards will improve quality, maintenance, and documentation.

The Coding Standard (in Quality Data) contains supporting information that indicates the actualnumber of coding
standard violations— zero is best.

2.2.5 Verification Index
The Verification Index (in Quality Metrices) indicates howwell all the tests were performed by Renesas and is
computedbased on many test cases thatare:

¢ Built using two separate compilers/Clibraries, GCC and IAR.
e BExecuted onseveral Synergy MCU groups.
o Verified as traceable backto thespecification of the SSP module.

A verification indexwith a score of 5means: All planned tests were executed, there were no failures, all tests are
traceable backto requirements, andall requirements were fully tested. For more information on thescoring, referto the
Synergy" Software Quality Handbook.

2.3 Software Unit Tests

Software Unit Tests indicate thenumber of tests that were executed for each Synergy MCU Group. In the event ofa
failure, the Synergy SQA review board candecide to not take corrective action if the failure is deemed to not have an
impact to the functionality of the software. If it has been decided thatthe corrective action is notnecessary or can be
deferred, then the issue is included in the SSP Release Notes (available on renesassynergy.com/ssp) and capturedin the
problemreport systemas a known issue. Suchissues would be corrected in a future SSP release and reflected in the
Synergy" Software Quality Summary.

2.4 Verification Index Score

Verification indexscores are usedto indicate that all tests were executed. Testedon HW provides informationwhether
the testspassedon allMCU Groups. Tests Traceable, Tests Passedand Test Matrix Complete indicate that the tests
are traceable backto the specification, and that the test matrixfor the SSP module is complete.

3. Additional Information

Note that the testreport included in this document only summarizes a subset of all tests thatare used to qualify SSP.
Additional documentation for specific releases may be available under NDA fromRenesas. Contact your local sales

office for additional details.
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4. Synergy Software Quality Summary for SSP version 1.5.0

Synergy Software Package Quality Matrices Quality Data Functional Test
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Synergy Software Package Quality Matrices Quality Data Functional Test
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Synergy Software Package Quality Matrices Quality Data Functional Test
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5. Quality Summary Notes
* Module verified by inspection when it could not be tested using the automated testroutines.

Notes 1and 2: Synergy SQA review board waived requirements that module complexity shallbe no more than 10,
provided thatany module exceedingthat level of complexity is testedto achieve 100% decision coverage for this
release.

Note 3: Some SSP modules have notyet beenupdatedto fully comply with allupdated coding standard rules. Because
of this, the Synergy SQA review board agreedto waive the coding standard compliance requirementfor this release.

Note 4: Software unit test coverage for this module could notbe completed, due to a lack of compatible hardware. This
will be correctedin upcoming SSP releases.

- The SSP module in question uses hardware features thatdo notapply forthis MCU group.

6. References
Synergy" Software Quality Handbook (renesassynergy.com/ssp)

Synergy Software Package Release Notes (renesassynergy.convssp)
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Website and Support

Visit the following vanity URLs to learn about key elements of the Synergy Platform, download componentsand

related documentation, and getsupport.

Synergy Software

Synergy Software Package

Software add-ons
Software glossary
Developmenttools

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Applicationprojects

Self-service supportresources:

Documentation
Knowledgebase
Forums

Training

Videos

Chat and web ticket

renesassynergy.com/software

renesassynergy.convssp

renesassynergy.com/addons

renesassynergy.convsoftwareglossary

renesassynergy.com/tools

renesassynergy.convhardware

renesassynergy.com/mecus

renesassynergy.com/mecuglossary

renesassynergy.convparametric

renesassynergy.convkits

renesassynergy.convsolutionsgallery
renesassynergy.comv/partnerprojects
renesassynergy.com/applicationprojects

renesassynergy.com/docs
renesassynergy.conmvknowledgebase
renesassynergy.com/forum
renesassynergy.com/training
renesassynergy.com/videos
renesassynergy.conmysupport
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; industrial robots; etc.

“High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

10.

o

It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) *“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

LENESANS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics Corporation
TOYOSU FORESIA, 3-2-24 Toyosu, Koto-ku, Tokyo 135-0061, Japan

Renesas Electronics America Inc.
1001 Murphy Ranch Road, Milpitas, CA 95035, U.S.A.
Tel: +1-408-432-8888, Fax: +1-408-434-5351

Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-651-700

Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Dusseldorf, Germany
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