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Aiding compiler/library selection for functional
safety in KUKA’s advanced robots

Headquartered in Augsburg, Germany, KUKA is one

of the world’s leading suppliers of intelligent auto-
mation solutions, ranging from robots, mobile robots,
and manufacturing cells to fully automated networked
robotic systems for industries as diverse as automotive,
electronics, metal & plastic, consumer goods, e-com-
merce/retail and healthcare. That means the company
has a large number of development teams working on
different projects, each project having its own unique
hardware/software and functional safety requirements.
Helping the company’s development teams decide on
which C or C++ language version, compiler, and library
combination to use is one of the tasks of KUKA’s
Competence Center for Functional Safety.

“If you change the CPU architecture, there is the
problem that you may have to do a lot in software
regarding the new compiler backends to support it,”
says Robert Bertossi, Team Lead for KUKA’s Safety
Platform. “We think SuperTest can assist us with that,
by helping us assess the available compilers.” Part of
that assessment has to do with ensuring functional
safety, which is important for all kinds of robots and
critical in the development of collaborative robots
that interact with humans.

“We need to comply with standards such as IEC 62061
and IEC 61508 for the functional safety of machinery
and safety-related systems, which, although different
to those in the automotive industry, are similar in terms
of the required quality measures and tool qualification,”
says Dr. Giulio Milighetti, Manager of KUKA’'s Competence
Center for Functional Safety.

Among other things, meeting these standards for a
specific project means KUKA needs to qualify the
selected compilers.

“If a new GCC or Clang version is released that has
some features the project team would like to use, we
can run it with SuperTest to discover if it has disadvantages
as well as test the new features. When it comes to evalu-
ating a new standard library, we can use SuperTest to see
if the new library’s behavior is similar to the library we
used before.” KUKA also uses SuperTest to make
recommendations on which C or C++ language version
a project should use with the selected compiler.

“We can use SuperTest to check whether there are any
problems moving to a newer language standard - for
example, moving from an older version of C++ with a
given compiler to a newer version that includes more
functions,” says Robert Bertossi. “It allows us to see
how well the compiler fares with the new standard to
determine whether there are any problems we need

to fix beforehand.” SuperTest is one of many different
tools KUKA has integrated into its compiler qualifi-
cation tool chain. “l was satisfied with the ability to
integrate SuperTest, because you can just script around
it and call all the executables from the command line.
All you need to supply is the configuration data,” says
Robert. “As a result, the process itself is heavily
automated. Most of the manual labor is in analyzing
the results.”

Solid Sands offers support to their customers and
Robert adds: “In the beginning we did need some
support, but they were always very quick to help
and their answers were very on-point. With other
companies you sometimes have to deal with a
representative who doesn’t know anything about
technical issues, but with Solid Sands we always had
the impression we were talking to people who know
their product, and that’s a real time-saver.”
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KUIKA

KUKA Group is shaping the next era of automation — a future where intelligent
machines seamlessly understand, adapt, and collaborate with their environment.

As a global leader in automation solutions with EUR 3.9 billion in sales and around
14,500 employees, KUKA Group combines more than a century of innovation with
technologies that help customers increase efficiency, scale automation with ease, and
stay resilient in a fast-changing world. KUKA Group’s portfolio spans industrial automation,
intralogistics, and warehouse automation, offering products, solutions, services, and

software & Al that empower customers across diverse sectors — from automotive and
electronics to metal processing, manufacturing, retail & ecommerce, FMCG & CPG,
healthcare & life sciences, aerospace and education. KUKA Group is operating globally
in more than 50 countries and headquartered in Augsburg, Germany.

A world built on code needs Confidence by Design

Since Amsterdam’s earliest days, its buildings have stood on deep foundation piles -
driven through clay and peat to reach solid sand. At Solid Sands, we take the same
approach to software reliability. Our mission is to ensure that safety-critical software is
built on a solid foundation. Our world runs on code, powering everything from medical
robotics and autonomous vehicles to aerospace systems and railway networks.

But software is only as strong as the trust behind it. That’s why we created SuperTest™
and SuperGuard™, the world’s most rigorous compiler validation and library test suites.
By eliminating uncertainty and ensuring quality, we give our clients more than just
testing tools; we give them Confidence by Design.

A complete validation environment

Our SuperTest Compiler Test and Validation Suite provides a complete validation
environment which enables customers to achieve the software quality level demanded
by the ISO language and functional safety standards. Meanwhile, our SuperGuard C
Library Safety Qualification Suite is a requirements-based test suite for the C standard
library with full traceability between the requirements derived from the ISO C language
definition and the individual library tests.

A world built on code needs Confidence by Design™
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