Embedded Realtime
System Testing

Embedded Realtime Systems
run in a variety of hardware
and operating environments.
POSIX 1003.13 defines four
different profiles for realtime
applications. Some of these
need not support a file-
system or multiple processes.

A testing strategy for systems
conforming to the .13 Profiles
needs to reflect real products.
TETware cannot be used in
the more restrictive profiles,
since it makes certain
assumptions about its
operating environment that
are not valid in these profiles.
Modifications have been made
to TETware in order to enable
it to control the execution of
tests on embedded Realtime
Systems. This enhanced
product is called TETware RT.
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TETware RT

TETware Realtime (TETware RT) is an extension to TETware, which enables
TETware to control the execution of tests on Embedded POSIX Realtime Systems
that cannot support TETware directly.

TETware is designed to operate on systems that support at least the
functionality described in POSIX 1003.1 (1990). The POSIX standard for
Embedded Realtime Systems (POSIX 1003.13) defines four profiles for realtime
systems, three of which do not include all the functionality described in P1003.1.
Therefore, TETware cannot be used to execute test cases directly on these
systems.

POSIX 1003.13 Profiles

The POSIX 1003.13 Profiles 51 to 54 provide four levels of functionality to which
realtime environments can conform. The profiles are based on a study of
existing commercial practice, though most vendors have products that fall in a
continuum covering the range of functionality that the profiles describe in
snapshots.

All Profiles include some or all of POSIX .1, .1b and .1c, and some parts of
POSIX .2 and .2a for the development platform (which is likely to be on a host
system for Profiles 51-53).

The only one of these profiles that TETware can be used to support tests on is
Profile 54.

To support testing under Profiles 51 to 53 The Open Group has developed
TETware RT.
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System Architecture

In a “normal” non-distributed testing setup, both TETware, and the test cases
that it processes, run on the same system. The whole process is driven by a
list of test cases contained in the scenario file. A Test Case Manager (TCM)
module is linked into each test case executable. The TCM calls each Test
Purpose (TP) function in turn. Each TP completes whatever processing is
necessary to perform the test, and then calls an API function to record a
result. When all the TP functions have been called, the Test Case Manager
exits. Finally, TETware gathers the results of each TP, writes them to the
journal and moves on to the next test case (Figure 1).
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Figure 1: TETware non-distributed testing

When testing embedded realtime systems, this model needs to be modified.
This is mainly for the following reasons:

e TETware cannot run on the realtime system. All the control operations
must be performed on a host system.

e  Operating system facilities on the realtime system may be limited. If a
test case malfunctions on the realtime system, it may be necessary to
reset the system in order to regain control.

The required modification is accomplished by using TETware’'s exec tool
facility to run the TETware RT Test Manager on the host system (that is: the
system on which TETware runs). The Test Manager acts as an agent for the
test case that is running on the realtime system (Figure 2).
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