TESTING FOR SUCCESS
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One of the current projects at Saab Aerosystems is the re-implementation
of the Stores Management Unit (SMU) for the JAS39 Gripen fighter aircraft.
The SMU is responsible for the controlled and safe loading, release and
unloading of the major weapons (bombs and missiles) carried by an
aircraft. The software is being developed to the RTCA/DO-178B standard
at criticality level A, using Ada95 as the implementation language. The
SMU’s hardware is also being upgraded as part of the re-implementation.
As a result of the safety-critical nature of the software, it was decided to
adopt the Ravenscar profile of the language, which has various restrictions
all aimed at promoting safe and reliable code.

CUSTOMISATION

To meet the stringent testing requirements AdaTEST 95 was evaluated in
early 2002, and selected for both unit and integration testing. Testing was
to take place on both the host-native development platform and also on the
target. The restrictions of Ravenscar meant that initial testing with coverage
analysis had to be done on the host-native platform. The same tests were
then repeated on the target, to ensure that the airborne code executed in
exactly the same fashion as it had on the development platform. The stan-
dard AdaTEST 95 product was used for the host-native work (using the
Aonix ObjectAda compiler) but for target use with the Raven version of the
compiler, IPL produced a customized version of the tool. After evaluation
of the product, the order was placed in May 2002 and real work started in
autumn of the same year.

LOW-LEVEL AND INTEGRATION TESTING

Integration tests involving complex hardware interactions were developed
and run on the host, using AdaTEST 95'’s ‘intelligent stubs’ to simulate the
behavior of the real hardware. This included simulating timers, interrupts,
communication links, and memory units. When testing the low-level
hardware-dependent code, tests were run directly on the target. Given the
differences in the environments, it was a great advantage to be able to use
the same tool in both: all the engineers involved in code testing were able
to understand the testing approach, and could easily read and interpret the
test results.

PRODUCTIVITY

One key factor in the successful use of AdaTEST 95 was the short start-up
time for an inexperienced tester to become productive. The SMU team put
some early effort into developing a test strategy and produced a “Test Style
Guide”. This had the beneficial effect of increasing consistency within the
project, and also boosted productivity when new staff were introduced. IPL
was very helpful in responding when technical issues were raised, and it is
no exaggeration to say that most problems were responded to within one
day. The project team’s experience is that IPL’s is the most professional
technical support they have ever come across.



TESTING ISSUES — LESSONS LEARNT

Sharing of stubs was used to increase productivity and minimize
maintenance. However, where stubs contained significant ‘functionality’ they
were not shared for reasons of safety and maintainability.

Because the target system did not support Ada exceptions, their use was
also restricted in host testing. A modification to the Ada run-time system
allowed checking of raised exceptions and the recovery of control before test
execution terminated.

Since coverage at the source code level was performed by AdaTEST 95 only
during host testing, it was still necessary to do a minimum of code coverage
measurement on the target. So as well as the stringent MC/DC coverage
reporting provided by AdaTEST 95, the DO-178B Level A standard requires
object code coverage to be proved on the target. Conveniently, a facility to do
this came with the compiler. Thus, the complete coverage requirements of
the standard were provided in complementary fashion by the test tool and the
compiler.

AUTOMATION AND ‘TEST- ON- DEMAND’

It was important for us to be able to develop each test suite independently,
and then run from a main script which served to manage all the others. A
high degree of test automation, for both host and target testing was
achieved. The main feature here was the ability to analyze the results from
both host and target runs, and merge the test results, source code coverage
and object coverage into a single overview which was visible to and under-
standable by everyone in the team.

However, since the target testing facilities were a limited resource, the
automation was limited here to the ability to build the tests, but only execute
when the resource was free. A ‘Test-on-Demand’ feature was developed,
integrated with the project Configuration Management system, to force all
available tests to be run.

A convincing demonstration of the value of the automated test system came
when the target compiler and run-time system needed to be upgraded.
Normally this is a nerve-wracking business but in our case it took only three
hours to install the compiler, carry out a complete regression run of all low-
level and integration tests, and identify the small number of bugs in the new
compiler. This is a fantastic result, and easily justifies all the effort that was
put into creating the framework and then writing the tests with AdaTEST 95.

TEST ARCHITECTURE

The test automation architecture that was developed for the SMU project has
been found to work well on another project at Saab Aerosystems. The scope
of the testing, safety criticality, and the host and target environments are all
different, but nevertheless the principles are all perfectly reusable, and are
now giving major productivity benefits to the new work. It is expected that
AdaTEST 95 will continue to be used at Saab for a long time to come.

Hakan Anderwall is a software test engineer at Saab Aerosystems,
specializing in test automation, especially for embedded safety-
critical systems. He has managed and also played a practical role in the
testing of large and small projects. Hakan can be contacted at
hakan.anderwall@saab.se

Since this article was written IPL have produced a new version of
AdaTEST 95 which can be used with the Raven compiler to do full coverage
analysis on the target. For further information on this please contact IPL.
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