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! Perform impact analyses and 'what if?' 
scenario testing. 

Klocwork's patented core technology 
was developed and used for five years 
within Nortel Networks and has been 
used to great effect on some of the most 
demanding software development 
environments in the world
Seminar
As part of this launch IPL is holding a 
seminar in Bath on 26 Oct and in 
Munich on 28 Oct. We can also offer a 
free demonstration of the product on 
customers' own source code. By 
submitting a code sample to us for 
analysis by our team of Klocwork 
consultants, we think you will be able to 
quickly realize the power and benefits 
of Klocwork during a live defect citing 
session.
More details on Klocwork are available 
at www.iplbath.com/tools or email 
klocwork@ipl.com

IPL is pleased to announce that we 
have agreed a distribution deal with 
Klocwork, the leading supplier of 
static defect detection tools. We are 
impr essed by these products’ ability 
to detect potential sources of error 
within code, and we view them as a 
perfect complement to our existing 
testing products.
Working with the C, C++ and Java 
languages, Klocwork's automated static 
analysis products:
! Detect software defects and security 

vulnerabilities.  
! Provide architectural visualization and 

modelling tools, allowing users to see 
p o t e n t i a l  s i m p l i f i c a t i o n  a n d  
improvements in their code. 

! Identify areas of complex code and re-
factor 'spaghetti' code.

! Reduce compile and application build 
times by: optimizing include structure, 
and removing unused entities and dead 
code from the source. 

IPL t o Dis t r ibu t e K loc w ork  
Defec t  Det ec t ion  Produc t s

Bugz Bunny 
Software timing errors on Mars Rover 
'Spirit' are causing problems for 
operation of scientific instruments. 
Aviation Week and Space Technology 
(AWST), August 2004
Launch of NASA's Deep Impact 
mission delayed by the need to 
complete critical software. AWST, 
November 2004
The UK health service Electronic 
Patient Records system  - which needs 
'more testing' - has been delayed by 6-9 
months. Computing, March 2005
Software faults seriously affected 1000 
flights at Los Angeles airport  in Sept 
2004, when they caused disruption to 
ATC comms. AWST, September 2004
Software faults are causing problems on 
Honeywell Primus Epic avionics units 
on Embraer aircraft. AWST, January  
2005.
Complex software glitches cause 
delays to deliveries of Eurocopter 
Tiger attack helicopters to French 
armed forces. Penalties are to be 
imposed. AWST, January 2005.
Faults in SIMS software supplied to 
UK schools is causing loss of pupil 
records and related sensitive data. 
Guardian, March 2005
Tower Bridge in London failed to close 
properly causing significant traffic 
problems. A 'software malfunction' has 
been blamed. Guardian, June 2005
Failure to properly test a piece of 
software called 'Dr Evil' led to Citibank  
in London selling bonds at a price of 
€12.9 billion instead of the intended €8 
billion. Although the situation was 
hastily recovered, a fine of £14m was 
levied, and the bank has suffered 
'unquantified reputational damage'. 
Guardian,  June 2005

Inside: Cantata ++ in Medical Systems 

The Klocwork Web Portal - this interface allows you to browse, inspect and automatically manage  
detected defects and security vulnerabilities in your code base

AdaTEST 95  in Critical Space Role
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Since the advent of the micro-processor 
controlled ventilator in the mid 1980's, 
Hamilton Medical has been the leading 
force in providing intel l igent 
ventilation systems for intensive care 
patients. The company develops and 
manufactures products and accessories 
for ventilated patients in hospitals and 
sub-acute care facilities worldwide. 
Hamilton Medical combines the quality 
of Swiss manufacturing systems with 
global resources and the reliability of a 
focused organization. 
Hamilton Medical's latest state-of-the-
art ventilator product is called Galileo, 
which has proved highly effective with 
hard-to-ventilate patients. Adaptive 
Support Ventilation (ASV), invented by 
Hamilton Medical, guarantees that the 
patient receives set minute ventilation, 
automatically fine-tuning settings to the 
patient's needs. Central to Galileo's 
success is the integrated software used 
to control its systems.
The Galileo software needed to be 
tested to the highest standards. 
Research and Development Director 
Urs Reidt was given the task of 
identifying suitable tools. He identified 
IPL's Cantata testing tool as the front 
runner.  He remarks,  “Cantata 
impressed us with its track record in 
testing high integrity software such as 
avionics and military applications, and 
of course in medicine. It was the natural 
choice for us.” 
Adaptability
Firstly, there were some technical 
issues that needed to be considered. 
Hamilton Medical used their own 
proprietary system, built for their 
applications. “We were unsure that we 
could get tool support for this platform, 
as it is a unique environment”, said 
Christian Frehner, lead software 
developer on the project. “An out-of-
the-box solution would not be possible. 
We were very impressed therefore 
when IPL said they could provide a 
custom port of Cantata, specifically for 
this environment. IPL had a very 
professional approach to meeting our 
particular needs.”
Embedded unit and integration 
testing
Hamilton Medical's development on 
this platform was in the C language, 
using functional decomposition 
techniques. Cantata was used first to 
test the system calls at unit and 

integration level. 
The tool's batch-
mode facility was 
very useful, helping 
to automate the 
Galileo tests by 
us ing command 
files. “Once the first 
test had been run, we 
d e v e l o p e d  a  
framework based 
around Cantata that 
allowed developers 
to use templates. 
Soon all developers 
were test ing to 
exactly the same 
s t a n d a r d .  
Maintaining each 
other's test scripts 
became much easier as a result of this 
standardization,” said Rolf Keller, 
software engineer on Galileo.
IPL's technical support and training was 
crucial in these early days to help 
establish this framework effectively. 
“IPL's technical support capability is 
fast and efficient. Responses to difficult 
problems were often received within 1 
hour. The fact that support and training 
was available in German too was an 
added bonus for us”, said Christian.
Process Integration
For the new generation of ventilators, 
Hamilton Medical upgraded their 
p r o p r i e t a r y  s o l u t i o n  t o  t h e  
Tornado/VxWorks environment from 
Windriver Systems, and upgraded 
seamlessly from Cantata to Cantata++ 
at the same time. Hamilton Medical 
needed to port existing software from 
their older system to the new 
environment. “Once again Cantata's 
flexibility and extensive platform 
support really helped us”, says Gion 
Durisch, the project leader for the 
introduction of VxWorks. “We ported 
our existing tests, and used Cantata to 
verify that our software still behaved as 
expected. In doing so, we found several 
bugs in third party libraries”.  Hamilton 
Medical used fault injection methods to 
deliberately stress-test their functions, 
and used Risk Analysis techniques to 
determine which operating system 
functions should be avoided. 
Coverage & FDA Guidelines
Hamilton Medical also used Cantata's 
cove rage  ana l ys i s  f ac i l i t i e s .  
Encouraged by both the FDA 
Guidelines on Software Development, 

and their own rigorous internal 
standards Hamilton Medical elected to 
check for 100% decision coverage on 
all code, using Cantata++'s stubs and 
wrappers to increase coverage, and to 
simulate difficult-to-test conditions. 
“Using coverage helped us to really 
think about whether certain functions 
and blocks were needed”, says Rolf 
Keller. “We optimized our code, 
eliminated unnecessary code, and 
refactored parts of the application to 
make them more efficient. We 
confirmed the great confidence in our 
software that everything had been 
tested to 100% decision coverage.”
Futur e Plans
And the future? Hamilton Medical is 
now using the UML tool Rhapsody 
from I-Logix with which Cantata++ has 
a powerful integration. IPL's very close 
technical partnership with Windriver is 
also important to Hamilton Medical. 
“We are pleased that these market-
leading tools are working together, and 
that the vendors have such close co-
operation. We are looking forward to 
using Cantata++ directly within 
Rhapsody, and within the Eclipse-based 
Workbench from Windriver when this 
becomes available”, said Rolf. “We 
have standardized now on IPL's testing 
tools,” concluded Gion. “Cantata++ 
will be used for all new C or C++ 
developments.”

IPL would like to say “vielen Dank” to 
Hamilton Medical in Bonaduz for 
agreeing to publish this case study. We 
wish them well in their future projects. 
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AdaCore Technologies is a leading 
supplier in the field of Ada software 
products, particularly well known for 
the GNAT compiler and the GPS 
development environment. AdaCore 
also specialise in customised client-
driven software development. The 
European Space Agency (ESA) 
required a new high integrity software 
development kit for the production of 
mission and safety critical systems, for 
thei r  onboard sate l l i tes.  This 
environment would be used by primary 
space contractors such as Astrium and 
Alcatel, and many subcontractors to 
these companies. It was to the Paris 
office of AdaCore that ESA turned to 
provide this environment.
Ada is often regarded as the natural 
computer language to use for safety-
critical software, but for the highest 
safety levels to be reached, further 
refinements of the Ada language have 
been developed. One such refinement is 
the Ravenscar profile, which came into 
being after a conference held in 1998 in 
Ravenscar, England. This defined a 
subset of Ada which would permit the 
real-time features of Ada to be used in a 
demonstrably safe way. ESA wanted to 
use the new software development 
environment to support this Ravenscar 
profile.
Test Criticality
The most critical feature of the new 
environment was the run-time system, 
which is located on the target and 
controls every aspect of the application 
as it runs. To satisfy ESA's stringent 
quality needs this had to be tested 
thoroughly by AdaCore. The software 
would only be accepted if evidence of 
testing, including coverage analysis, 
could be provided. To meet the 100% 
Sta temen t  cove rage  ana l ys i s  
requirement, AdaCore turned to IPL's 
AdaTEST 95 testing tool. 
Technical difficulties needed to be 
addressed before AdaTEST 95 could be 
deployed in this environment. 
AdaCore's Senior Software Engineer, 
Jose Ruiz, comments “AdaTEST 95 
needed dynamic memory to store raw 
coverage data, which is then analysed at 
the end of the test. However, the 
Ravenscar profile specifies that 
dynamic memory allocation is not 
allowed, and so other solutions needed 
to be developed”.
IPL Finds a Solution
IPL agreed to look for solutions to this 
problem, and in August 2004 the 

development environment was 
assembled at IPL's Bath office. In 
charge of the project was IPL engineer 
Richard Miskin. “I had a few ideas that I 
thought would work.” says Miskin, 
“though it took a further 2 months to 
solve all the technical problems and 
complete the necessary validations”. 
IPL delivered a new version of 
AdaTEST 95 to Adacore in October 
2004, customised for the Ravenscar 
profile.
Jose Ruiz resumes the story. “We had a 
validation suite ready to run, so we 
rebuilt the run-time using code 
instrumented by AdaTEST 95. By mid-
November the facility was running 
smoothly and we had developed, with 
IPL, the optimal solution. The results 
were very interesting,” Jose continued. 
“Coverage showed us two things: firstly 
that about 8% of our code was not being 
exercised by the original validation 
suite. This was a small surprise because 
we had thought our validation tests 
were fairly complete. The other more 
surprising fact that AdaTEST showed 
us was that certain areas of our code 
were not reachable! This was in spite of 
the fact that the code had been through 
visual inspection, and certainly looked 
good. However, the coverage evidence 
was conclusive; those parts of the 
software had to be redesigned and 
rewritten to ensure that the intended 
f u n c t i o n a l i t y  w a s  c o r r e c t l y  
implemented.”
Happy Conclusion
It took approximately four months to 
run the tests with coverage, supplement 
the original tests, and refactor the code 
so that it was all reachable. The return 
on investment from AdaTEST 95 was 
immediately apparent. Ruiz says, “We 
found AdaTEST 95 to be extremely 
powerful in what it could do, and 
exceptionally clear in the way it 
presented the data. There was never too 
much or too little information; it always 
showed just what we wanted to know 

and no more.” With the help of some 
home-made utilities processing the 
results data, AdaCore were able to 
deliver their product to ESA in March 
this year, with all supporting evidence 
as requested.
Ruiz reflects on his experiences with 
AdaTEST and IPL over the last year. 
“The first point I would make about IPL 
is that it is a good company to deal with. 
You get an honest, accurate response to 
every query, and you get it quickly. In 
most cases the turnaround on problem 
reports was under 24 hours, in many 
cases better than this. IPL were 
extremely obliging, and went beyond 
what they were asked in order to give us 
what we needed.”
IPL wishes to thank AdaCore 
Technologies for their participation in 
this case study. We wish them well in 
future projects.

Motor ola Agrees 
Enterprise-Wide 
Deal for Cantata++ 
IPL is pleased to have concluded an 
initial agreement with Motorola for use 
of Cantata++ on Solaris allowing use of 
the product at any Motorola site, world-
wide. This agreement builds upon the 
many years of successful use of  
Cantata++ within Motorola. The 
product has been used on a variety of 
platforms and projects.

Cantata++ and 
DO-178B
IPL  is pleased to announce that 
Cantata++ has successfully completed 
a customer audit for use on a DO-178B 
(Civil Avionics Software Safety 
standard) project. The customer in 
question is ESW of Wedel, Germany. 
ESW’s customer is Airbus, and the 
intended system is a mechanical 
handling system for the A380.

Support Engineers 
IPL’s most recent support team 
members are Ben Braine (left) and 
Chris Sharpe (right).

A  Provides Test Assurance

An impression of a Galileo satellite
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Test ing Ted Gilc hrist  & Dow ning

Wind River Selects 
IPL as Testing 
Partner 
Wind River will be partnering with IPL 
to provide its Wind River Workbench 
tools and Platform customers with 
technology for automated unit and code 
integration testing. IPL is delighted to 
be collaborating with Wind River in the 
software development and testing arena 
to provide customers with leading-edge 
software test solutions. IPL technology 
enables a dramatic increase in overall 
software quality and reduces the risk 
and cost associated with development 
and maintenance of device software. 
IPL is also a preferred Platform Ready 
Partner Solution Provider for unit 
testing, supporting Wind River 
customers using Tornado tools, 
VxWorks 5.4 RTOS and other RTOS's 
not available under Workbench. 
Look out for more information from 
IPL and Wind River in November.

News In Brief
! Cantata++ V4.1.1 was released in 

August 2005. It features performance 
enhancements and also incorporates the 
latest EDG parser. The previous release 
(4.0.1) of Cantata++ provided an option 
to output test reports in XML format. 
This makes it easy for users to create test 
reports in whatever physical format they 
wish.

! IPL is integrating Cantata++ into the 
Eclipse 3.1 IDE including support for 
CDT.

Meet Us
Here are some of the events at which 
you can meet us:
October 19-20. Embedded Systems 
Show. NEC, Birmingham, UK
November 15. Embedded Masterclass - 
Automotive. Cambridge, UK
November 14-18. STARWest. Los 
Angeles, USA
November 28 to December 1. 
EuroSTAR. Copenhagen, Denmark

New Domain and 
Website
Note that ipl’s main internet domain for 
both web and email has changed to 
‘ipl.com’. After prolonged negotiation 
we finally acquired the prestigious 
three-letter domain name.
We’ve also just released our new web 
site. As well as being better looking than 
the old site, the new site is more 
accessible and easier to navigate. 

Ports
! AdaTEST 95 has been ported to GHS 

GMART run-time for PowerPC
! Cantata++ has been (re-)ported for 

LynxOS (V4)
! AdaTEST 95 has been ported to MacOS 

X, for use with the Gnat compiler.
! Cantata++ has been ported to the TI 

TMS320 C2818 and C2812 chips

Training
We continue to regularly run our one-
day courses on:
! Cantata++ for C++
! Cantata++ for C
! AdaTEST 95

F o r  f u r t h e r  d e t a i l s  s e e :   
.

Contacts
IPL Software Products Group
Eveleigh House, Grove Str eet, Bath
BA1 5LR, UK
Tel: +44 (0) 1225 475000
Fax: +44 (0) 1225 444400
Email: tools@ipl.com

Distributors
North America: Quality Checked Software
Contact: Scott Thomas, cst@qcsltd.com
Tel: +1 503 645 5610, Fax: +1 801 729 1063
China: Watertek
Contact: Cai Houfu, softtest@watertek.com
Tel: +86 10 8288 3933, Fax: +86 10 8288 3858
Italy: SalesTeam
Contact: Mr M Meneghini
 marco.meneghini@salesteam.it
Tel: +39-02-244-25205, Fax: +39-02-743543
India: TechTrust
Contact: A E Saravanan, 
saravanan@techtrust.firm.in
Tel: +91-80-5115-2112, Fax: +91-90-2527-4587
Japan: AIC
Contact: Hiroshi Ueda, ueda@aicp.co.jp 
Tel: +81 3 3493 7981, Fax: +81 3 3493 7993

www.ipl.com/tools/training

www.ipl.com/tools
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New Customers
Over recent months we have been 
pleased to accept business from the 
following new customers:
Alcatel CIT
Austrian Research Centre
Beijing Institute of Automatic Control
China Aerospace Science and 
Technology Corporation
Concurrent Technologies Corp
DaimlerChrysler Research
DNP Information Systems
Do Systems Co
EADS
ESW Wedel
Giesecke and Devrient GmbH
Hitachi Communication Technologies
Hörmann Funkwerk Kölleda GmbH
Indra Sistemas
Instituto de Astrofisica de Canarias
ISART
ISL (Ingegneria dei Sistemi Logistici)
Lanzhou Flight Control Instruments
Mars Center
Mermec S.p.a.
NEC mobiling
Panasonic ITS
Sagem
SELTA S.p.a.
Shangha i  Computer  Sof tware  
Technology Centre
Siemens AG
Technosystem
Toyota Motor Corporation
Wapice

Customer Quotes
“We've actually finished the project, so 
Cantata has filled its role successfully - 
the testing all passed, with acceptable 
metrics. So once again, it's thanks to IPL 
for their test tools.” Astrium UK, 
January 2005
“Personally, I was very satisfied with 
Cantata++ and would be happy to be a 
reference to other L-3 engineering 
teams.” L-3 Canada, February  2005

IPL News Reminder
A newspage updated quarterly can be 
found  at www.ipl.com/tools. 


