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Preview

SuperTest is the test and validation suite for

C and C++ compilers and libraries that has
tracked the (ISO) language specifications for
more than 40 years. It is a complete validation
environment with:

A huge suite of hand-crafted and generated
test files for all versions of C and C++, including
the standard library

Coverage of all compiler internals, such as
the front-end, back-end, optimizations and
code generation

An easily configurable test driver to run
validations for any compiler and any target
platform

Report generators that provide comprehensive
overviews of validation results in multiple
formats, including HTML and XML

Test Suite Organization

SuperTest’s test suites are systematically
structured following the ISO C and C++ language
specifications, such that it is clear what section
of which specification is tested by each test.
Therefore, it is also easy to configure which
language version should be tested when
executing the test suite.

The suite consists of both positive and
negative tests. Positive tests contain correct
programs that should compile and execute
successfully. Negative tests cover cases where
the language specification requires the compiler
to diagnose the program as ill-formed, and fail
compilation.

On top of thousands of hand written test files,
SuperTest has test generators to extensively
test specific parts of C and C++. The Depth-
Suite is a collection of generated tests that
exhaustively verifies arithmetic correctness
relative to any target machine’s data model.

Our optimization test suite extensively verifies
the implementation of loop optimizations.
Based on a large collection of loop templates,
it contains thousands of generated test variants
for different data types, different iteration
counter ranges, expressions using pointer
versus array based access, and other properties.
The Calling Convention Tester verifies that
functions correctly receive parameters from
the functions that called them and that their
result is correctly returned to the calling
function. Tempest is a production rule-based
generator that creates a large number of
different test variants out of a single template.
Together with the hand written test files,

the test generators ensure that all testable
requirements and constraints of the

language are covered by SuperTest.




Functional Safety

Functional safety standards including

ISO 26262, IEC 61508 and EN 50128 describe
how software tools must be qualified if they
are used in safety critical applications.

A compiler is typically qualified by validating
it against the (ISO) language specification of
the compiler. With a qualified compiler, the
application developer can trust that
malfunctions of the compiler are detected in
the qualification process. This means that a
compiler does not have to be free of defects
(few compilers are), but that the defects are
known to the application developer so they
can be avoided.

Compiler qualification is independent of

the application that is being developed, but
depends on the “use case” of the compiler:
how the compiler is used to compile the
application. For example, this includes the
specific option settings and optimization level
of the compiler. SuperTest provides everything
that is needed to set up, execute and
document the compiler qualification process.
SuperTest has been used for numerous
qualification projects following a variety of
functional safety standards. The resulting
reports were certified by independent
assessors such as TUV.

Standard Library Tests

While SuperTest is traditionally positioned as
a tool for compiler validation, the C and C++
language specifications define both the
compiler language and the standard library.
SuperTest validates both! SuperTest’s library
suites are a complete solution for C and C++
standard library validation with tests for all
library headers and support for freestanding
implementations. Out of the box, the tests are
built to achieve high structural code coverage
of the target library implementation.

If you want to do library qualification of a
standard library implementation for safety crit-
ical applications, you may also want to look at
our product SuperGuard. Library qualification
is different from compiler qualification because
the library code becomes part of the applica-
tion code that runs on the safety critical com-
ponent. When qualifying a library,

functional safety standards require you to
provide requirement level traceability from

the ISO language specification to the individual
tests. SuperGuard has all the library tests

of SuperTest and adds this detailed
requirements traceability on top of that.

Using both products together, you have
everything you need to qualify your compiler
and standard library for use in safety critical
application development.
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Easy to Use for Any
Compiler and Target

SuperTest is easy to install on Linux, Mac OS X
and Windows, 32 and 64-bit hosts. You are up
and running in minutes. SuperTest’s straight-
forward scripts for compilation and execution
make it easy to adapt to the most complicated
compiler and execution environment setup.

Do you have a simulator? No problem. Do you
have a processor board at the other end of

an RS-232 cable? No problem. SuperTest can
be configured to qualify any C or C++ compiler
toolchain for any execution environment.

We provide example configurations for many

of them.
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More Than 40 Years
in the Making

When SuperTest started in 1984, there was
only K&R C. As ISO standardization progressed,
SuperTest was extended to track the latest
developments. We plugged holes in the suite
by adding tests for errors not initially found.
We created generators to add systematic
testing for complex parameter spaces.

We built report generators to enable the use
of SuperTest for compiler qualification in the
context of functional safety. SuperTest is now
the most complete validation suite for C and C++
available.
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