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Testing Times
Announcing Cantata++ v2.1
IPL is pleased to announce the release 
of Cantata++ v2.1 which is available on 
a full range of host and target testing 
environments. This is a free upgrade to 
al l  customers with Cantata++ 
maintained licences. 

New Features
Cantata++ v2.1 provides a range of new 
features including: full support for 
embedded system developers using the 
new Embedded C++ subset, support for 
DOS style lines in Unix and support for 
some embedded assembler language 
constructs. New options have been 
added to suppress individual compiler 
warnings and to assist with debugging. 
A Static Analysis data checking facility 
has been provided which supplements 
the existing spreadsheet analysis 
output. For Windows users there is a 
new C++ template test script generator 
in the Cantata++ GUI integration with 
Microsoft Visual Studio IDE, further 
reducing the time to create test scripts.

Improvements
The C++ parser has been upgraded, 
improving ISO C++ syntax standards 
c h e c k i n g  s u p p o r t .  S p e e d  o f  
i n s t r u m e n t a t i o n  a n d  s o u r c e  
modification for white-box testing is 
significantly improved, as is the output 
format of code coverage reports. Users 
will also be pleased to know that 
licensing has been upgraded to enable 
faster licence 'check-in' and licence 
'check-out'. The new Cantata++ GUI 
integration with Microsoft Visual 
Studio IDE now makes it even easier to 
perform comprehensive C++ testing in 
one easy to use integrated environment. 
Users can launch Cantata++ Static 
Analysis tools from within the 
Developer Studio IDE, as well as have 
full access to the usual powerful 
dynamic testing and coverage facilities.

Testers now have access to Cantata++ 
on a full range of host and target testing 
environments. For PC users the 

Windows 9x/NT/2000, Linux and 
FreeBSD operating systems are 
supported with Microsoft Visual C++ or 
GCC compilers. For Unix users the 
Solaris, HP-UX, AIX, and Compaq 
True 64 platforms are available with the 
native, GCC or KAI compilers. Target 
system support, for either C++ or 
Embedded C++, includes LynxOS, 
GCC, Diab Data, Green Hills MULTI 
and CAD-UL cross-compilers for 
PowerPC and M68K targets. Check 
with your supplier for more details of 
embedded system support.

Bugs Bunny
A new column devoted to examples of 
the misery, expense and disappointment 
caused by avoidable software faults, as 
reported in the press from the last year.

Sea Launch, a US-Russian space 
l aunch  company ,  su f fe red  an  
embarrassing and expensive loss 
(estimated at $200m) when it failed to 
launch the ICO F-1 satellite. The cause 
was tracked down to a 'logic error' in 
some (Russian) software. Aviation 
Week, March 2000.

British Telecom suffered a 24 hour 
failure of its freephone and local rate 
number service after a vital network 
switch crashed because of faulty 
software. This affected many high 
profile customers, and is causing some 
of them to consider compensation 
claims. Computer Weekly, March 2000.

The London Stock Exchange was out 
of action on the last trading day of the 
financial year. The cause was found to 
be a software bug, compounded by 
failure of procedures to react 
appropriately when the first bug was 
detected. Computer Weekly, April 2000.

The UK National Air Traffic Service 
laid on a weekend of travel misery for 
air passengers when a key air traffic 
control system failed. The cause was a 

Inside: Avionics & Defence Systems, 
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software glitch in an upgrade. This led 
to manual systems having to be used 
while the previous version was re-
installed. Computing, June 2000.

Sydney Airport suffered major 
disruption when a new baggage 
handling system broke down. This led 
to approximately 2000 bags being
mislaid and 61 international flights 
being delayed for up to five hours. The 
fault was traced to a 'software glitch'. 
Aviation Week, July 2000.

The Scottish Qualifications Agency 
caused exam results misery for 
thousands of Scottish school children 
when its new system for collecting and 
reporting results failed to deliver. The 
Guardian, August 2000.

Ford Motor Company had to recall 
110,000 Explorer and Mountaineer 
sport utility vehicles because a 
programming glitch in the car's cruise 
control equipment had caused a number 
of Explorers to accelerate suddenly 
without warning. The fault was traced 
to the programming of a chip in the 
powertrain control module. The 
Register, December 2000.

If you hear any more examples of such 
software stories please send them in to 
bugs.bunny@iplbath.com.

New Papers 
We have recently published three new 
papers: A Strategy for Testing C++ is 
an introduction to the topic, and gives 
an overview of the many language 
specific testing issues that need to be 
planned for and managed.

T e s t i n g  C O M / D C O M  w i t h  
Cantata++ and Static Analysis 
Metrics with Cantata++, are specialist 
papers dealing in more depth with these 
subjects, and are available only to 
Cantata++ customers. Please contact us 
for a copy or access them via the support 
website.
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bed aircraft. PEC was certified in April 
1999, the aircraft in June 1999 and both 
are now in full active service. 

AdaTEST has since been ported to the 
Controls Division DEC Alpha Open 
VMS host environment and was used 
for testing the flight critical software of 
the Landing Gear Control for the Airbus 
A340-500/600 aircraft. The project has 
now successfully moved into Rig 
Testing with Airbus.

Paul Leonard, Test Systems Manager 
and his team at the Sonar and 
Communication Systems division on 
the Submarine Acoustic Warfare 
Control System (SAWCS) project are 
also successfully employing AdaTEST. 
For this Mil Std 00-55 project, Ultra 
Electronics are using AdaTEST on 
Windows NT host and x386 target 
processor with the DACS DDCi host 
and target compilers.

Easy, flexible, very well supported
Peter Devlin explained Ultra's positive 
views on using AdaTEST: “The Test 
Case Definition (TCD) system makes it 
very easy to produce tests". The 
flexibility to customise AdaTEST also 
benefited their automated testing 
approach. Changes were made to the 
AdaTEST source code to focus results 
output and to embed test results directly 

This Case Study features Ultra 
Electronics, who specialise in the 
design, manufacture and support of 
electronic and electromechanical 
products and software systems for 
aerospace and defence markets 
worldwide. The de Havilland Dash 8 Q 
400's Propeller Electronic Controller 
(PEC), was developed by the Controls 
Division of Ultra Electronics for the 
Dowty R408 Propeller System. The 
PEC is the critical interface between the 
engine electronic control and the 
propellers’ pitch actuation system. We 
examine how Ultra Electronics selected 
and used AdaTEST on the PEC project, 
and how their software testing with IPL 
tools has developed since then.

Critical Software Testing 
Requirements
The Ada 83 software for PEC which 
was to run on a 68332 microprocessor, 
had been assigned a risk-class of 'flight 
critical' for obvious reasons, and was 
therefore subject to the most stringent 
testing requirements in level A of the 
DO-178B standard for civil avionics 
software. This mandates the unit testing 
of all code on the embedded target 
board and the achievement of 100% 
code coverage on Statements,  
Decisions, and the independent 
outcomes of Boolean expressions 
(MC/DC).

Ultra Electronics first started looking at 
possible software test tools for use on 
DO-178B projects in 1994. Their 
requirements at that early stage were 
summed up by Peter Devlin in the 
Controls Division in just one word - 
“confidence". He explained “Ultra did 
not want to be the first company to use a 
tool, the supplier had to be a reputable 
firm. The criterion was ‘do we have 
confidence in this company?’” 

Selection
In 1995 Ultra Electronics won the new 
PEC project. Peter Williams and 
Mansur Dewshi,  the Software 
Engineering Manager, came to IPL to 
discuss in detail  their testing 
requirements for DO-178B Level A. 
They came away impressed with what 
they saw of the AdaTEST development. 
Ultra's initial confidence in IPL led to an 
evaluation carried out in late 1995, with 
AdaTEST supplied in source code 

form. This proved particularly helpful 
to Ultra Electronics who installed the 
tool without difficulty and proceeded to 
integrate it into their fully automated 
testing and build management 
environment. The evaluation was 
completed quickly with the intended 
development platform for PEC and was 
a success for AdaTEST. In April 1996 
Zulfi Fazal and Basil Collins from Ultra 
Electronics carried out a successful 
audit of AdaTEST in preparation for 
DO-178B level A certification for the 
PEC project. On his return Basil Collins 
reported “we could learn from these 
people". AdaTEST was purchased later 
that month and put straight to work on 
the PEC project. 

AdaTEST in action
The design environment for PEC was 
new and challenging. Ultra Electronics 
was the first UK company to obtain 
CAA approval to the JAR-21 JB 
standard. The software environment 
was a 68332 microprocessor using the 
XD Ada cross-compiler for on-target 
testing. Both the development and 
testing with AdaTEST on the project 
proceeded to schedule. By August 1996 
Ultra Electronics made the first delivery 
for the Engine Test Cell and in January 
1997 PEC was tested on the flying test 

AdaTEST at Ultra Electronics
“It’s All About Confidence”
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The Propeller Electronic Controller (PEC) in flight on the de Havilland Dash 8 Q 400
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into their automated configuration 
management system. Peter commented 
“we were not forced to use AdaTEST in 
exactly the IPL way". In addition, 
flexibility over development platforms 
has been important to Ultra Electronics. 
Peter noted that the migration of 
AdaTEST from Vax to DEC Alpha 
caused no problems to the project, as all 
tests created on the VAX ran without 
modification on the Alpha. On the 
quality and reliability of AdaTEST he 
said “we have had only two problems in 
over five years using AdaTEST, both 
relating to a static analysis metric, 
neither enough to stop a programme". 
Peter's highest praise however goes to 
the support team, “AdaTEST technical 
support has been excellent, and 
response times were often within the 
hour".

Confident Outsourcing
In 1998 Ultra decided that with the 
controlled testing environment offered 
by AdaTEST, they could outsource unit 
testing maintenance work, and began 
discussions with the Chinese National 
Aero-Technology International Supply 
Corporation (CATIC) as part of their 
expansion into Chinese markets. By 
early 2000 CATIC were undertaking 
code and test maintenance on the PEC 
project, having purchased AdaTEST 
under the direction of Ultra Electronics. 
Peter Devlin summed up AdaTEST 
benefits for this type of outsourcing as 
“the AdaTEST script syntax is easy to 
write, so they don't have to be expert 
Ada programmers; tests are easily 
repeatable between sites; our total 
test ing methodology could be 
outsourced because of AdaTEST's 
flexibility.” 

Beyond AdaTEST
Although AdaTEST is now a central 
pa r t  o f  t he  so f twa re  t e s t i ng  
methodology at Ultra Electronics, not 
all of their software developments are in 
Ada. They have also successfully used 
IPL's Cantata++ for testing C++ under 
Windows NT for the first line test set 
used with their Digital Automotive 
System Control Unit (DACSU) for the 
Challenger Armoured Repair and 
Response Vehicle (CrARRV), and 
Challenger 2 battle tank. Ultra 
Electronics are looking to use 
AdaTEST, AdaTEST 95 or possibly 
Cantata later this year on their 
innovative Hub Integrated Power and 
Switching System (HIPPS) for 
generating independent electrical 
power for propeller ice protection 
locally in the propeller hub.

Conclusions
Ultra Electronics knew what they 
wanted for testing high integrity 
software. They wanted confidence in 
the vendor and confidence in the 
product. Peter Devlin remarked that 
their customers have been fully 
satisfied with Ultra's testing approach. 
Peter concludes “our experience of their 
use and audits undertaken have borne 
out our original confidence in IPL's 
tools".

IPL would like to thank Ultra 
Electronics for permission to report on 
their experiences with AdaTEST, and 
take this opportunity to wish them well 
with the new HIPSS programme and 
with all other projects.

Quotes
As usual we are including a few of the 
comments made by our users in recent 
months.

"My impression about Cantata++ is, 
that it will be the tool of choice for us. It 
can handle our code with reasonable 
performance and the technical support 
is excellent! Really. Just tell me the e-
mail of your boss to address my 
compliments ;-) “. MeVis, Bremen.

"I look forward to propagating 
Cantata++ through this organisation as I 
think it is a remarkable testing tool.” 
TAB, Queensland.

"I used a tool called Cantata++ by IPL in 
a strict real-time safety-critical 
environment on a very large & complex 
project. I found it to be very useful and 
IPL very helpful (that might have had 
something to do with the multi billion $ 
client I was working for ;-) ). It's worth a 
look.” Bryan Jones (Comp.Software.
Testing).
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“I must say that I am having a good time 
testing out your product (Cantata++), 
which I think is great.” ABB Robotics, 
Sweden.

Target Testing 
Benefits
We thought it might be useful to look at 
a user's experience with target testing 
and see what benefits they have derived 
from it. The user in this case is a 'large 
manufacturer of military aircraft' in the 
USA. The quotes below come from an 
unsolicited email.

“We have been rehearsing scenarios/tests 
on the target processor. We can schedule 
time on the target processor with the 
confidence that the time won't be wasted 
because of minor errors. Test time on the 
target processor is much scarcer than 
CPU time on our host system, so this 
ability makes our use of the target 
processor much more efficient."

In embedded systems development access 
to a target environment is frequently the 
scarcest resource, so it does indeed make a 
lot of sense to 'rehearse' the tests on the 
host first before taking them to the target. 

“Almost all test failures that we 
experience on the target processor are due 
to reasons specific to the target processor 
itself and thus could be discovered ONLY 
on the target processor, for instance, 
timing problems or tasking problems.”

Top marks for the realisation that just 
because code works OK on the host, that 
does not guarantee it will work OK on the 
target. Timing and tasking problems are 
only two aspects of this; another important 
factor is trapping cross-compiler bugs. 

“We have also been using the TCD to 
generate binary files to be used in the tests 
on the target processor … This procedure 
removes human errors, speeds up the 
process (a lot), and reduces the drudgery 
(a lot).”

We like the endorsements about removing 
human error, reducing drudgery and 
speeding up the process (a lot!). 

“The bottom line is that our Formal 
Qualification Test (FQT) is coming along 
nicely--with a lot of the credit due to 
AdaTEST.”  Thanks!

New Web Support 
Page Password
Existing customers should be well 
aware that the IPL Technical Support 
Website (at www.iplbath.com/p70.htm) 
offers a host of useful tips and ideas for 
getting the most out of our products. 
This page has a NEW password. If you 
wish to access it please contact your 
supplier to learn the new code.

Airbus A340 Landing Gear
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Testing Ted Gilchrist & Downing

New Support 
Engineers
Richard Miskin and Ross Terry have 
recently joined the Technical Support 
Team. They will be specialising in 
AdaTEST and Cantata/++ respectively, 
and are looking forward to continuing 
the tradition of top-class support. 
Welcome aboard Richard and Ross!

Statistical Unit Testing 
with Cantata
The Safety Systems Research Centre at 
Bristol University has been carrying out 
research into 'statistical' methods of unit 
testing. The aim is to gain some idea of 
the benefit of this activity in terms of 
improving the overall software 
reliability and saving time at system 
testing. They have been using Cantata 
specially extended by themselves in 
order to do this. After two years work 
some initial results are now available. If 
you would like to know more please 
con tac t  Ian  Gi lchr i s t  ( emai l :  
iang@iplbath.com).

Ports 
Some new product ports over the last 
twelve months include:
! Texas Instruments Code Composer 

Studio on TMS320 (Cantata)

! Green Hills MULTI 2000 on NT and 
PowerPC (AdaTEST 95 and Cantata++)

! OCS PowerAda on AIX (AdaTEST 95)

! GCC on FreeBSD (Cantata++)

! LynxOS on PowerPC (Cantata++)

! Diab Data C++ on PowerPC and 
M680x0 (Cantata++)

For the full current list of available 
platforms see the IPL products website.

Quali f icat ion in  
Software Testing
The British Computer Society now 
offers a qualification in Software 
Testing, under the Information Systems 
E x a m i n a t i o n  B o a r d  s c h e m e .  
Apparently 2000 people have already 
undertaken this. To find out more see 
www.bcs.org/iseb/st.htm

Meet Us
Here are some events we intend to be at 
where you can meet us:
! April 4-6 ICSTEST 2001 (Bonn)

! May 29-31 Nohau Embedded Shows 
(Copenhagen, Aarhus, Stockholm)

! June 19, 21 Aonix Safety Critical 
seminars (UK)

! September 20 QBIT Testing Tools Fair 
(Dublin)

! November 19-23 EuroSTAR 2001 
(Stockholm)

Contact us at tools@iplbath.com for 
more information on any of these 
events.

Training 
A new 'advanced' Cantata training 
course is available for users who want 
to delve more deeply  into Cantata's rich 
functionality. The course is particularly 
recommended for those who already 
have some experience of testing C. 
Issues covered include advanced C 

testing, advanced coverage gathering 
and reporting, testing structures and 
arrays, integration testing, `testing the 
impossible`, and `designing for 
testability`. 

For more details, please contact us at 
tools@iplbath.com.

Training Dates
Product training courses are intended to 
teach new users enough about Cantata, 
Cantata++ and AdaTEST to become 
productive with the tools. The following are 
the currently scheduled dates for courses in 
Bath:

Introduction to Cantata: 
2001: May 15, July 17, October 16, 
December 11. 

Introduction to Testing C++ with 
Cantata++ *: 
2001: May 16, July 18, October 17, 
December 12. 

Using Cantata++ *: 
2001: May 17, July 19, October 18, 
December 13. 

Introduction to AdaTEST: 
2001: May 18, July 20, October 19, 
December 14. 

* These courses are also available as multi-media 
CD-ROMs.

The above courses are of one day duration and are 
presented at our offices. If you are interested in 
any of the above, AdaTEST 95 training or on-site 
training courses, please contact us for further 
details. Please also see our web site for further 
training course information.

Further Information
An information request sheet is enclosed 
with this newsletter. Also remember that 
most of our literature is available for 
immediate access at the web address given 
below.

IPL Software Products Group, 
Eveleigh House, Grove Street, Bath, 
BA1 5LR, UK
Tel: +44 (0)1225 475000
Fax: +44 (0)1225 444400
email: tools@iplbath.com
WWW: http://www.iplbath.com/tools

Distributors
North America: Quality Checked Software
Contact: Scott Thomas, cst@qcsltd.com
Tel: +1 503 646 9991, Fax: +1 503 646 8783

Italy: Instrumatic 2000
Contact: Salvatore De Luca, sdl@instrumatic.it
Tel: +39 02 9379 9321, Fax: +39 02 9379 9195

China: Watertek
Contact: Cai Houfu, caihoufu@watertek.com

Tel: +86 10 8288 3933, Fax +86 10 8288 3858
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