Technical Article
Simplify Your Functionally Safe System Development
With the TI Arm® Clang Compiler

Wi} TEXAS INSTRUMENTS

Greg Miller

Developing functional safety systems in a streamlined and simplified manner calls for robust functional safety
support. Part of this includes having the resources to validate that the development tools used in the system
design process meet functional safety requirements.

The new TI Arm® Clang compiler’s available Tl compiler qualification kit helps simplify system design
development efforts. The Tl compiler qualification kit allows you to validate that your use of the TI Arm®
Clang compiler is compliant with industrial, automotive and railway functional safety standards. Unlike certified
compilers that limit your use cases to those validated during certification, using the qualification kit gives you
flexibility to use all compiler options and features of the TI Arm® Clang compiler to maximize the functionality
and performance of your functionally safe applications.

Functional safety standards require evaluation, classification and qualification of all tools used in mass
production of functionally safe systems. The TI Arm® Clang compiler qualification kit provides the collateral
needed to help you with both tool classification and tool qualification. It provides an added benefit in that you can
use any combination of features and options to address your specific application needs.

The free TI Arm Clang compiler qualification kit includes:

* User guide
* Qualification documentation templates
— Tool qualification plan
— Tool qualification report
— Tool safety manual
» Tool definition report
* Tool validation report
» Tool process compliance report
» Functional safety standards compliance reports
* Instrumented version of the TI C/C++ compiler
+  TUV NORD assessment report
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You can easily apply the TI Arm Clang compiler qualification kit using the steps as shown in the flowchart in
Figure 1:
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Determine the qualification mode (process or validation mode).

Fill out provided templates.

For process-based qualification, perform confidence from use check.
For validation-based qualification, perform code coverage check.
Use the tool safety manual.
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Figure 1. TI Compiler Qualification Kit Application Flow

For more details on applying the Tl compiler qualification kit, download the QKIT and see the user guide.

In addition to simplifying the development of functionally safe systems, the TI Arm® Clang compiler also
includes support for dynamically generated source-based code coverage for your functional safety embedded
applications. This feature supports branch coverage and could be used for generating unit test coverage data of
your functional safety application as may be required by functional safety standards. Learn more details about Tl
Arm® Clang’s dynamic code coverage capabilities.

Additional Resources:

Download the Tl Arm Clang compiler.
Download the Tl Arm Clang compiler qualification kit.
Read the QKIT overview and features for more details.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.
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