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Encyclopaedia INCOSE
Ladies and gentlemen this is a bumper issue. Apparently
people are responding to my cajoling and threats. I’ve
had plenty of material including event reports,
forthcoming events and news items in general. This
makes me happy, keep it up, the more items you send me
the more power I have to inform.

In the interests of brevity on my part I’ll stop here so that
you can get on with the newsletter. Firstly a word or two
from our president Paul Davies.

Guy Tugwell CMC Chairman

President’s Corner
A new year, and a new President of INCOSE UK. First of
all, I must thank Peter Lister for his excellent work in
putting the UK Chapter back on its feet, it’s going to be a
hard act to follow. I also have to thank Thales, my
employers, for continuing to give me a bit of time and
money to do the job.

Which brings me on to my first topic – employer
involvement. Some of you may have heard me speak on
this subject at the Autumn Assembly – there is currently a
missing link in our model of operations. At the moment
there is little opportunity for employers to have a say in
the running of INCOSE, nor for feedback on what they
expect to get in return for funding the time and effort of
their engineers (that’s you!) in contributing to INCOSE.
One of my goals for the next two years will be to bridge
that gap, and get the employers involved. I hope to
encourage them to commit to improving the Systems
Engineering of UK plc, by allowing their engineers to
participate in Working Groups to further the common
good. I have a set of topics and objectives in mind which
is currently being debated by the Board and the SEPDC.

But all ideas, especially on how to ‘pitch’ to the corporate
fundholders, will be gratefully received.

In order to make it work, and keep it running, we will also
need ‘Ambassadors’ within each company, to act as point
of contact and to carry the good word of Systems
Engineering throughout your organisation. Feel free to
self-nominate!

The key questions that the employers will ask are: “What
do you do that’s different to what we already do?”; and
“How can you prove that doing it will save me money?”
This has been a topic of some debate on the ‘INCOSE
Discuss’ list server recently. Systems Engineering means
different things to different businesses, there cannot be a
‘one size fits all’ definition. However, I came upon this
description of a Systems Engineering process that I
rather liked, and you might like to comment on how it
does or does not apply to your business. Here it is, with
thanks to Sten Dahlberg:

“The typical developmental functions to be accomplished
by SE (except as indicated) in implementing the scientific
method are:

1 Define Problem

2 Define Objective Function

3 Propose Hypotheses (Candidate Architectures)
[sometimes not SE]

4 Select Preferred Hypothesis (this architecture is
more cost effective than the others considered)

5 Test Under Controlled Conditions [sometimes not
SE]

6 Confirm, Deny, or Modify Hypothesis

7 Specify Architecture and Requirements

8 Reduction to Practice (Detailed Design) [almost
never SE]

9 Integration & Verification Of Cost Effectiveness

10 Delivery [sometimes not SE]
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This is a plain vanilla version. Even at this level, there are
variations among projects. At lower levels, there are
increasing implementation specific variations. For
example, sometimes man-machine interface must be
defined very early, sometimes it is quite late and we just
regulate triggers and flows until the architecture is
selected.”

If you can’t find something you can relate to in here, then
try looking at Sarah Sheard’s excellent papers on ‘Twelve
Systems Engineering Roles’ and ‘Three Types of
Systems Engineer’, in the CD-ROM’s of the International
Symposia, or perhaps easier from the Software
Productivity Consortium website, http://
www.software.org/pub/externalpapers.

Cost-effectiveness measures are a similarly thorny
problem, also attracting much argument on the Discuss
list recently. How do you quantify the impact of mistakes
you haven’t made yet? The original Foresight Report to
the DTI attempted to explain this with the aid of examples
of bad and good Systems Engineering in the UK. If you’re
interested in following where this is going (perhaps for the
more strategically-minded amongst you), try looking at
http://www.foresight.gov.uk/default1024.htm. At a more
practical level, the key to answering the cost-
effectiveness question may lie in SE Metrics. There is an
active Measurement Working Group within INCOSE, with
a few good publications and an ongoing FAQ list,
published both in Insight and on their webpage (follow the
links from http://www.incose.org/cmtes/mwg.html ).

Is that enough light reading for one month? If not, then try
looking at Nic Plum’s excellent SE bibliography on http://
www.eclectica-systems.co.uk/se_resrc/allbooks.php. Nic,
an active UK member, is soliciting extra entries, so send
him your favourites at nic@eclectica-systems.co.uk!

Paul Davies, President INCOSE UK

Spring Symposium 2002
After the Four Pillars at Abingdon for the Autumn
Assembly, we have the Five Lakes at Tolleshunt D'Arcy
(Essex) for the Spring Symposium 2002. In response to
suggestions from previous events, we have moved
‘upmarket’ in the event venue, but have still managed to
negotiate competitive room rates (around £85 per night).

The event is being held earlier than usual to avoid
clashing with EuSEC 2002 in Toulouse. This has made
the event planning rather more hectic than usual, but that
we are now on top of things. Be sure to make a note in

your diary of the dates – 8th to 10th of April 2002. The
full brochure and registration form will be circulated soon,
but if you are impatient for details then keep an eye on
the UK Chapter website www.incose.org.uk.

We are repeating the successful formula from past
Symposia, with the first day being devoted to Tutorials
and the second two to the paper tracks. There is also an
exhibition running in parallel with the paper sessions on
the second and third days. If you are interested in
exhibiting at the Spring Symposium, then please contact
Martin Testo at MTesto@aol.com. As last year, we will be
engineering fairly leisurely lunch breaks to ensure that
there is ample time for delegates to discuss their needs
with the exhibitors.

A new feature is being introduced where tool vendors are
being challenged to give a presentation to show how a
real life SE problem (set by the INCOSE UK Board
specially for the Spring Symposium) would be handled by
their product. We don’t yet know how many vendors will
take up the challenge, but we hope to see some
interesting presentations. Handling this and the more
conventional paper sessions id Colonel David Wright
(SEPDC Chair). Contact David at
david.wright@gtnet.gov.uk if you have any queries about
technical papers.

The theme of the event this year is “Triple SE” – Safe
and Secure Systems Engineering. The following indicate
the kind of subjects that we plan to address.

• Transport safety – air and rail in recent memory, but
also road and sea

• Equipment safety – increasing awareness of safety
issues at work and in domestic settings, MOD
equipment safety cases

• Environmental safety – oil and gas exploration,
nuclear waste, foot and mouth cattle disposal

• Electronic security – electronic banking, e-business
and the internet, encryption, electronic signatures,
information warfare, viruses

• Balance between freedom and openness, and
security – cheap, accessible travel versus safety and
security, open access to information versus
information security and need-to-know protection

• Inter-connectivity and its vulnerabilities – lean supply
chains, the petrol strikes, supermarket supply
systems.

We have selected a number of quality papers that directly
address aspects of this theme, as well as others that are
of more general interest.

There are four Tutorials on the stocks at present, with
contributions from Matthew Hause of Artisan Tools, Jon
Holt of Brass Bullet, Praxis and Jeremy Dick and Ken
Jackson of Telelogic. There is still room for a couple
more, but we need to know soon. If you have a subject in
mind then please contact Peter Lister at
listerp@plcsun.siemens.co.uk. Tutorials in line with the
Symposium theme would be very welcome.
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As usual there will be an event dinner on the Tuesday
night, complete with invited guest speaker. There will be
ample opportunity to discuss the issues of the day with
other Systems Engineers at the dinner and during the
lunch and refreshment breaks. If that is not enough, then
the conversation usually continues in the bar into the
small hours.

If your company wants to demonstrate its commitment to
Systems Engineering in the UK, why not sponsor some
aspect of the Spring Symposium? There are many
opportunities to raise awareness of your company, from
sponsoring the brochure (mailed to around 3,000 people)
to providing refreshments for a day. All sponsors will be
recognised in the documentation and signage provided
for the event. Contact John Mead at
John.Mead9@hemscott.net if you want more details.

There is a slight downside to the up-market venue, and
that is a small rise in prices from previous years.

The rise also reflects another initiative first trialled at the
Autumn Assembly 2001; we will be offering a significant
discount to presenters of technical papers in order to
encourage their involvement. The details of the package
have still to be finalized, but if the scheme is successful
then it will become a feature of future UK national events.
The prices are still highly competitive with respect to
commercial symposia, and are on a par with the per diem
prices for IEE colloquia.

So its all systems go for the Spring Symposium 2002. I
hope to see plenty of you there to enjoy the best of
Systems Engineering in the UK.

Pete Lister

Membership Renewal
Thank you to all of those who have replied to our recent
mailing reminding those who are registered on the
membership database as "Lapsed", i.e. not paid, that
payment is overdue. We also asked those who left
INCOSE why they wished to leave. There are still several
replies to come in and perhaps we can remind you to fill
in your form and post it in the reply paid envelope which
was provided.

If payment has not been made within two or three months
of the due date i.e 1st June each year INCOSE Central
Office removes you from the address list for delivery of
INSIGHT and other products, no access to the web site
etc. Once you have missed the print run on these there is
no facility to receive back copies.

Apologies also to the small number who had paid yet it
had not yet fed its way back to the UK database. We
would like them to reply as well as it helps us to correct
any errors and keep the membership information up to
date.

Message From the Technical Chairs
The 3rd European Systems Engineering Conference is
the major event of the European Region INCOSE
chapters this year. An absorbing technical program has
been built around the Conference theme “Systems
Engineering: a focus on European expertise”.

Did you know that systems engineering could be used to
deal with problems in railway projects? Or that a
consortium of eight European companies, research
institutes and organizations has been formed to develop
a methodology for system verification, validation and
testing? These are examples of just two of the papers in
the tracks which you can look forward to in Toulouse.
Together with the other papers they cover the widest
range of subjects we have yet seen in European Systems
Engineering, and are strongly representative of the
theme “A focus on European expertise“, of interest to all
practitioners of our profession. We think you will also
enjoy ‘networking’ with the diverse European
participation at the Conference, which continues a trend
started at the first European Symposium in 1997.

We offer solid coverage of the traditional areas of
systems engineering:

• Process and Methods,

Half day Tutorial £90.00
Full Day Tutorial £175.00
One Day Attendance £175.00
Two Day Attendance £300.00

Advertise in INCOSE UK Newsletter

Do you want to contact over 300 Systems Engineers
in the UK and Europe?

Place an advertisement in the INCOSE UK
Newsletter. At £100 for a full page, £50 for a half
page (using your copy) it costs less than the postage
for your own mail shot.

We can also stuff your flyers with our Newsletter
(charges dependent on impact on postage costs).
We can negotiate reduced rates for educational or
non-profit making bodies.

Remember that we will publish a listing of your
forthcoming event absolutely free.

Contact the Editor (Guy Tugwell) or INCOSE UK
Administrator (John Mead) with your
requirements.
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• SE Management and Measurement,

• Modelling and Tools,

• Applications,

• Standards and Norms,

• Risk Management,

• System Analysis,

• Education and Research.

The preliminary technical program consists of 2 parallel
tracks, each containing 6 sessions . In total, 36 papers
will be presented by contributors from France, Germany,
UK, Israel, The Netherlands, US and Sweden. In
addition, there will be 8 tutorials to choose from. For the
most up-to-date information visit the web-site at
www.afis.fr. We hope you will find the Conference both
stimulating and challenging. We look forward to seeing
you in Toulouse.

Back in 1992 I wrote a book on Systems Engineering
called Putting Systems to Work, Wiley & Sons,
Chichester. It was, and is, a book on practical methods
for undertaking a wide variety of systems engineering
tasks.

The book sold well in Australia, where it is still in use as a
text book, and S. Africa, New Zealand and parts of
Europe, but for reasons best known to themselves, Wiley
never published in the US – which would have offered by
far the largest market.

The book is now out of print, and I get several requests
every month for copies. As the copyright has now
reverted to me, I have decided to make the book
available as a free down load from my website, address
below. You will also find there a more advanced book on
Systems Complexity, also free to any one interested. I am
just starting work on a new book on systems engineering,
tentatively entitled Systems Science, Systems
Engineering. Don’t hold the presses!

Putting Systems to Work is in Portable Document Format
and is copy and print protected. Should any recognized
educational establishment wish to print copies off for
educational purposes only, then I would be happy to
forward an unprotected copy.

Prof. Derek Hitchins
A–STEM
www.hitchins.org/prof

UCL's Centre for Systems Engineering
Wins EPSRC-INTErSECT Faraday
Partnership Flagship Grant
UCL's Centre for Systems Engineering has recently been
awarded an EPSRC-INTErSECT Faraday Partnership
Flagship Grant to investigate the systems issues
associated with the instrumentation supply chain. The

project was launched on Monday 8th October at a
stakeholders meeting held at UCL. The stakeholders in
this project include GlaxoSmithKline, Syngeta, NPL and
Sira Ltd and the SME's who make up the Pharmaceutical
Industry's supply chain.

The Project’s aim according to Prof Alan Smith (Director
of UCL's Centre for Systems Engineering and Principal
Investigator on the project) is to address the situation in
which an organisation depends upon instrumentation to
deliver its business process but whose core business is
not in the development of instrumentation.

While the project will ultimately develop a generic
process for developing workable technology plans in this
domain, it will initially focus on the Pharmaceutical and
Agrochemical industry. These industries, like many
others, rely heavily on instrumentation to develop new
products, control their production processes and
determine product quality. However, the technology and
development of instrumentation is not a core competence
of these companies and as they outsource more non-
core activities they become more reliant on innovation
that is not under their control. Thus, the project must build
an understanding of their instrumentation supply chain
and to analyse the sensitivity of this on their output that is
the bottom line.

The project will involve modelling companies business
processes, instrument supply chain process and provide
a technology planning process model. These models will
be validated and refined for use in analysing the
instrumentation supply chain sensitivities within the
business model. The analysis will also be used to
develop the technology-planning model.

It is envisaged that the project will ultimately underpin a
technology planning service that can be offered through
to other companies through the INTErSECT Faraday
Partnership – hence the strong support of the
INTErSECT co-hosts, Sira and NPL.

For more information please contact:

Mr Douglas Cowper
Business Development Manager
UCL Business
University College London
2-16 Torrington Place
London WC1E 7HN

T: 020 7679 6825
F: 020 7679 6825
E: d.cowper@ucl.ac.uk
W: www.ucl.com
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Systems Experts And NHS Health
Care Professionals Join Forces To
Examine The Hospital Drug
Distribution System
Systems experts and health care professionals joined
forces recently to examine the hospital drug distribution
system and consider how process improvements could
reduce medication errors. Asking systems engineers to
examine the drug distribution system was an idea initially
proposed by Douglas Cowper, Business Development
Manager at University College London, after reading the
documents ‘An Organisation With A Memory’ published
last year and ‘Building a safer NHS for patients’
(www.doh.gov.uk/buildsafenhs) published in April. At the

resulting meeting held on 1 October, Principal
Pharmacist Bryony Dean and Senior Sister Karen
Hodson, both from Hammersmith Hospitals NHS Trust,
walked Douglas Cowper, Alan Smith and Mark Jurgens,
all from University College London, through the entire
drug use system for hospital inpatients, from
procurement, through prescribing to administration. Also
in attendance was physician Graham Neale from
University College London’s clinical risk unit. The group
then considered different strategies for preventing
medication errors.

The team, who felt that the present system depended too
heavily on the diligence of staff and were surprised that
serious medication errors were not more common, noted
an number of specific area that should be considered for
improvement. The group was particularly concerned
about the similarity between packages of very different
drugs obtained from the same manufacturer, and that
generic names are printed on some manufacturers’
packaging in a much small and less prominent way than
their own brand names. The use of two sets of names
was confusing. Since prudent hospital procurement
policy requires that drugs are prescribed according to
their generic name the possibility of confusion existed. It
was suggested that over-labelling packs with generic
names might be one solution however a better approach
would be to ensure a standard, generic labelling by the
manufacturer. The group was also concerned that for
most tablets and capsules supplied in patient packs, it is
difficult to read the name on the back of the blister strip
once the tablets or capsules have been removed. Nurse
Karen Hodson was concerned that nursing staff might
put blister strips back into the wrong boxes during a drug
round, and that such mistakes might not be identified.
While this was not an issue when tablets were supplied in
medicine bottles, it was often impossible to identify white
tablets merely by their appearance.

While improving standards of packaging and labelling
was considered to be the most logical place to start in the

prevention of administration errors, computerised
prescribing was thought to be the way forwards for the
prevention of prescribing errors. It was anticipated that
this would be particularly helpful in the prevention of
errors involving the prescribing of drugs to which the
patient is allergic, contra-indications and drug
interactions. However it was also agreed that
computerised prescribing systems would need to be very
carefully validated and tested, as it would be very easy to
introduce new and potentially serious error types.

The team identified a number of ad-hoc parts of the
existing process, potential areas for single point failures
and the difficulty in introducing non-arduous measures
for process improvement. The team believe that to
improve this process, it needs to formalise those parts,
which are ad-hoc, put in place safeguards for the areas of
potential single point failure and design suitable process
improvement measures. Such process improvements
would build upon experience in other domains within UCL
and also industry best practice.

The group now plans to put together proposals to test the
impact of some of these and other suggestions. One of
the problems will be that measuring error rates is fraught
with methodological problems, and it can be difficult to
measure the impact of any changes made. Only a small
percentage of medication errors are reported by health
care professionals, often because they are unaware that
errors have occurred. Studies to measure impact of
changes on error rates would therefore have to use more
robust methods.

Dr Broyny Dean, Hammersmith Hospitals NHS Trust.

Prof Alan Smith & Doug Cowper, University College London.

EPSRC Rail Systems Research
Centre Workshop
On the 23rd and 24th October 2001, EPSRC held a
workshop at South Normanton, Derbyshire, to explore
ideas for a Rail Systems Research Centre. EPSRC
invited those academic and industrial organisations that
expressed an interest in being involved with a centre for
research into the holistic systems view of the rail network,
to attend the event.

EPSRC’s aspiration for the Centre is that “it should
become a world-class research centre that will work with
the industry to help create a world-class rail system for
the UK” by:

• Creating a strategic vision for the railway network

• Help achieve the vision through a scientifically
excellent, multidisciplinary, fundamental and strategic
research programme

• Establishing a network of rail research providers both
in the UK and overseas
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• Strengthen collaborative links with all parts of the rail
industry in order to provide technology transfer

• Attracting additional funding from other sources of
public and industrial funds

The event was attended by 28 leading academics from
various Universities, EPSRC, Government and
Passenger Bodies (for example, the Strategic Rail
Authority) and a representation from the rail industry,
including; Railtrack, London Underground, WS Atkins
and QinetiQ. The specific aims of the workshop were:

• To ensure all participants fully understand the aims
and aspirations of the proposed EPSRC-funded
Centre for Rail Systems Research

• To provide a forum for discussion on the potential
priority research themes to be developed within the
Centre.

• To explore the options for the shape and mode of
operation of an effective “virtual” research Centre to
deliver these research themes, including inter-
actions with industry.

• To act as an informal networking event for potential
Centre members

The main areas of research interest discussed included:

• Human Factors

• Whole System Performance (optimising network
safety, reliability and capacity)

• Engineering Interfaces (wheel-rail, track-signalling,
noise etc)

• Transport Integration (including intermodal and
modal change demand modelling, organisation and
system integration, and integration appraisal)

• Permanent way maintenance and renewal

• Environment (noise, vibration, land use etc.)

The whole event was very successful and provided a
good forum for the rail research community to network
with each other. The workshop also provided EPSRC
with a wide range of ideas and they will now consider
them and establish way forward for how such a centre will
be developed.

Douglas Cowper

University College London

INCOSE UK Chapter Autumn
Assembly (12th to 13th November
2001)
Session 3 Systems Modelling –
Requirements are Never Enough
The discussions of Session 3 of the INCOSE UK Chapter
Autumn Assembly have been summarised as follows.

Please note that the accompanying presentations can
also be found on the INCOSE UK Chapter website.

WHY REQUIREMENTS ON THEIR OWN ARE NOT ENOUGH

Paul Hicks, of Callisto Consulting Ltd, presented an
interesting insight into why requirements on their own are
not always enough, using amusing examples of how
ambiguous the English language can be. Paul
demonstrated how requirements understanding could be
assisted through the use of models.

The Assembly discussed the issues associated with
modelling; for example, one question raised was “Is
modelling enough? – Are we just swapping where the
error is, that is, from the written requirement to the
model”. Models can provide some insight into how one
would like their system to behave. This raised other
questions like can the model provide transformation from
logical behaviour to a constrained physical one?

The issue of defining a system in open and non-
constraining sense was explored and it was
acknowledged that this system might end up not being
technically feasible to produce. Also debated was the use
of pictures. Care needed to be taken in the use of
pictures as they tend to give a visualisation of the present
view and can therefore be potentially constraining. For
example, the discussion focused around the procurement
vision and that pictures can lead back to doing what is
already known and not exploring new and innovative
ways of doing things.

The Assembly briefly concerned itself with the break
down of requirements, in terms of looking at the words
themselves in their constituent parts, for example, nouns
and verbs, etc. to try to be more precise about what is
meant by a particular requirement.

MODELLING MYTHS

Graham Bleakley, of I-Logix, thrust modelling into the
discussion melting pot by presenting the myths and
assumptions surrounding the generation and use of
models. Using a case example of a system involving
relays, he explored the issue between models and
diagrammatic representation, and how models can
provide different views of the same system.

A question was raised about the physical, behavioural
and state views of a model and how these would fit with
or conflict with the logical functional design and physical
building blocks. The Assembly explored the merits of
integrating the views by citing an example from General
Motors (GM). GM use reusable feature models, which
model functional/physical and behavioural blocks for
example a window or seat model. These individual
models form components, which can be built up into
overall vehicle architecture based upon how they interact.
An added advantage of this model is that it can generate
test vectors for verification purposes. The Assembly also
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discussed issues surrounding an integrated database of
such component models.

One person from the floor stated that a colleague of
theirs believes that the only good model uses “crayons
and a sketchpad”, referring to the importance of a model
to provide a method of communication. Also discussed
were the down stream benefits of models in operations
and maintenance as it allows communication from a past
generation to a future generation of engineers. There
was general consensus with this view and that on long
lifecycle projects models can be used to train personnel
up on the system.

The Assembly questioned itself on how good we are at
modelling and one response compared this question to
asking about sex and driving – nobody wants to admit
they are bad at it!! The discussion went on to note that
everyone models to some extent, for example a baby
uses things like building blocks to make sense of the
world around it. However, the issue of how formal and
accurate to make a model is where guidance is required.
In addition there is also confusion by modellers on the
purpose of the model and what the model is exploring
and representing. Also agreed was the role of a Systems
Engineer to look at what the “world is going to be” as
opposed to just making sense of the “world as it is”.

It was generally agreed that not every Systems Engineer
can build a good executable model and this was re-
enforced by an example from Ken Jackson of Telelogic.
When he holds training on the DOORs requirements
management tool, he doesn’t expect too much from the
course delegates.

WHERE DOES MODELLING FIT IN SYSTEMS ENGINEERING?

Steve Whittle, of BAE SYSTEMS, presentation explored
the general acceptance of models and referred to a
research programme which has been conducted
between BAE SYSTEMS, York, Loughborough and
Newcastle universities. However, details of these
examples were not widely available due to confidential
nature of the material.

The discussion focused on what the future criteria would
be for general acceptance of models. For example,
Aircraft Certification bodies were now accepting
modelling in place of testing. However, the legal
profession is much slower in responding to the use of
modelling due to the ability of a jury to understand the
models. The Assembly went on to discuss testing versus
modelling and an example of crash testing was cited to
demonstrate the use of modelling to improve the degree
of confidence before conducting the one-off test itself.
The Assembly discussed the emphasis on reductions of
cost, time and improvements in quality, and the mitigation
of risk as potential benefits from using models. Again the
down stream benefits of modelling were discussed.

BEHAVIOUR MODELLING – THE MISSING LINK

Bob Briggs, of Robert Briggs & Associates Ltd,
presentation explored the possibility that behaviour
modelling can form the bridge for those missing aspects
of system description using words. Bob also
demonstrated the understanding drawbacks of multiple
level models using a Yordon example. However, a
question was raised regarding the “better” modelling
example cited in that it too could suffer the same multiple
level issues that the Yordon model had. Bob agreed and
stated that every level of his example has a context and
therefore an educated guess can be made about what
lays outside the model’s detail. Also discussed was the
understanding of such models and there was general
agreement with the issue of the level of skill of the
modeller and their ability to use sensible names for the
elements on the diagram.

A question was raised regarding whether the example
was any different to process chain modelling. The
example was not different to process chain modelling
except that it had the advantage of an environment in
which the model can be executed.

THE MOVE TOWARDS OBJECT ORIENTATED APPROACHES

Jon Holt, of Brass Bullet Ltd, gave an entertaining case
for the use of Object Oriented approaches for use in
thinking about and understanding systems requirements.
The Assembly discussed the use of unified modelling
language (UML) and a question was raised about the
origins of UML – was it a language engineered against
requirements or just a fragmented set of diagrams which
evolved? The answer was YES and its approach was to
use easy to draw symbols with the result not being
perfect but useful in certain domains. Jon highlighted that
UML was not useful when heavy mathematical models
are required. A committee created UML however it is
under continuous improvement and has a wide range of
tool and information support.

The robustness of UML was questioned and Jon
highlighted the consistency between the 9 UML
diagrams, which provides useful and strong cross
checking. A delegate wanted to know how the effect of
the preciseness of UML would aid its use. Jon guessed
that the amount of the language generally used is about
10% and related it to the English language. Jon made the
mistake of asking the audience how many had read the
English dictionary in his analogy. Paul Hicks of Callisto
Consulting Ltd immediately raised his hand, which was
inevitable, as he had already expressed his passion for
words in his earlier presentation!!
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The use of UML in reliability and fault tree type
applications was discussed, with generally a mixed
opinion as to its usefulness.

Douglas Cowper

University College London

FIRST SCOTTISH SYSTEMS
ENGINEERING CONVENTION
H.Sillitto, hillary.sillito@uk.thalesgroup.com

The FIRST SCOTTISH SYSTEMS ENGINEERING

CONVENTION took place on 29th November 2001 in
Glasgow, sponsored by THALES, BAE SYSTEMS and
Nickleby. Speakers included Professor John Roulston
OBE, FRSE, technical director of BAE SYSTEMS in
Edinburgh; CAB members Andy Low, the deputy Group
Technical Director of Thales; James Kirby, head of the
QinetiQ (formerly DERA) Systems and Software
Engineering Centre; and two established experts of the
UK Systems Engineering scene, Professors Derek
Hitchins and Philip McPherson.

Though targeted at all Scottish industry and government,
predictably 50% of the attendance was from the main
defence and aerospace contractors, BAE SYSTEMS and
Thales. We had 68 attendees including speakers and
organisers. 25 came from BAE systems, 13 from Thales,
6 from the Astronomical Technology Centre in Edinburgh,
and 3 from Agilent. There were one or two each from
about a dozen other organisations including Scottish
Enterprise, Institute for System Level Integration and the
Scottish Embedded Software Centre, manufacturing
companies, and several self-employed consultants.

When publicising the conference, we found an interesting
and revealing lack of suitable briefing material to interest,
as I put it, “CEOs, politicians and senior high school kids”
in systems engineering. Can INCOSE prepare a set of
briefing sheets, maximum of two sides, on the key issues
and aspects of systems engineering? The style must lose
no intellectual rigour yet get the message through to
someone “with the attention span of a gnat – only
interested in votes, jobs and economic growth”.

In the opening session, Philip M’Pherson gave a
rigorously argued justification for the value of systems
engineering. “Taking all the definitions of SE produced
over the last 50 years it seems that the practice of SE is
intended to ensure that the right system is built and
supported, and that the wrong system is not even
started.” Derek Hitchin then gave one of his usual,
delightfully thought provoking, presentations showing
how the system boundary should be extended to enclose
all aspects of interest to the stakeholders before the
architecting process carves it into manageable chunks.
Then, as a warning against ill-considered partitioning, he

showed how the catastrophic onset of chaos can
destabilise even a deceptively simple system – the
complexity arises from the interactions. Continuing this
theme, John Williams related the entire management and
physical architecture of the British railway system to the
apparently trivial interface between track and wheel.

Scotland, with a population of 5 million, does 1% of the
world’s science. Measured in publications per head of
population, Scotland is the third most scientifically
productive nation on earth. Scotland’s economic future is
inextricably bound up with high technology, and that
means risk. John Roulston, Technical Director of BAE
SYSTEMS in Edinburgh, gave us the benefit of his many
years’ experience developing state-of-the-art airborne
radar systems – high risk systems developed under fixed
price contracts. “Apply all your engineering knowledge to
project problems you encounter. The systems
engineering skill needed to accomplish design definition
in the equipment sector is based on Mathematics and
Physics aided by engineering knowledge in hardware
and software. Successful projects spend more time and
less (but higher quality) effort in the definition phase. Our
people take on very hard tasks. They are due the respect
of employer, purchaser and customer.”

James Kirby presented a vision of embedded software in
everything, and Steve Beaumont presented a vision of
everything in one piece of silicon! They outlined the new
capabilities being established in Scotland, to make
embedded software and system level integration,
respectively, available to local engineering businesses,
and to aid transition from the science base to commercial
success.

Effective use of the emerging hardware opportunities
requires systematic large scale re-use. This in turn
demands adherence to effective processes and interface
standards. Andy Low gave an introduction to capability
maturity models, described the considerable benefits
Thales has already achieved from them, and outlined the
reasons for selecting CMMI to underpin the company’s
(literally) global improvement initiative and the experience
to date of the transition. Stuart Arnold described progress
on the now-imminent ISO/IEC 15288 lifecycle standard,
and introduced the concept of the human in and affected
by the system. Brian Sherwood Jones brought people
into centre stage by explaining the emerging human
factors standards and how they are designed to tie into
15288.

In the final session, Ron McLeod of Nickleby showed how
improved HCI design needs to “put technology in its
place” (i.e. inside robust and dependable systems, and
behind clear and intuitive human interfaces!). Simon
Harris, a business studies lecturer from Stirling
University, pulled us back to the “big picture” with a
fascinating, almost anthropological, study of the “systems
engineering animal”. Simon’s study of the cultural
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imperatives driving the different management decision
making styles in the major European nations gave many
a lot to think about – not least those of us developing
common processes for European multi-nationals!

The new President elect of the UK chapter, John
Maclean, finished the formal proceedings by outlining
INCOSE’s activities worldwide and in the UK, and the
developing collaboration with the IEE.

The Thales drinks reception allowed delegates to enjoy
the French national drink and plan future systems
engineering collaboration in Scotland. Many thanks to
our sponsors, Thales, BAE SYSTEMS and Nickleby; and
to the supporting institutions IEE, IoP and ScotlandIS,
and to John Mead and the UK chapter committee for their
support.

H.Sillitto

Introduce a Friend to INCOSE

Included with this issue of the Newsletter is a "flyer" with
a special offer for new joiners. Because of the way that
INCOSE subscriptions are synchronised to the beginning
of June, the cheapest time to join is in the third quarter of
the year. (If you join in the 4th quarter you are charged for
5 quarters (£75)). To make this even more attractive we
are offering a free copy of the Spring Symposium 2001
proceedings on CD-ROM.

If you know anyone who would benefit from membership
of INCOSE pass it on to them. If you know lots of likely
candidates, then feel free to photocopy the sheet or put it
on a company noticeboard. The only reward for you will
be another Systems Engineer gaining the benefits of
INCOSE, but they might let you have a go of their CD!

Forthcoming Events

International Workshop Mesa February 3 - 7 2002

TV Regional event 27 March 2002

SS2002 (location to be advised) April 8 - 10 2002

EuSEC 2002 Toulouse May 21 - 24 2002

International Symposium, Las Vegas July 2002

AA2002 and AGM (location to be advised) November 11/
12 2002

'Don't Just Sit There In Splendid
Isolation...

We preach about integration. We also recognise that
communication is essential to good system engineering.
Have you ever tried looking for sites on system
engineering recently - how many search categories did
you have to use?

If you have a site related to system engineering/thinking
why not integrate it into a ring of related sites. It costs
nothing other than a few minutes of your time. All you do
is sign up at http://f.webring.com/
hub?ring=systemengineers, register one of your web
pages and then paste the fragment provided that links
your page into the System Engineering Web Ring.

It may not make you more attractive to the opposite sex
but it will help all our sites and increase the chances of
hapless surfers falling into our collective evil clutches.

Go on - do something to show that the whole is more
than the sum of the parts!

Nic Plum
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Web Access, Extended UML and Dynamic Verification

3SL
Craven House

Michaelson Road
Barrow-in-Furness

Cumbria LA14 2RJ, UK
Tel: +44 (0) 1229 838867
Fax: +44 (0) 1229 870096
e-mail: sales@threesl.com
Website http://www.threesl.com

Cradle-4
Visit our NEW website:
www.threesl.com

3SL

Cradle-4 is the scalable, integrated solution for your systems engineering 
projects. It supports small or large, distributed or local, simple or complex 
developments in a single framework that blends with your existing desktop 
and SE tools, and links to corporate PDM / EDM / documentation systems.

Built on redesigned UIs and new analysis tools, Cradle is an incremental 
solution that grows with you. Start with requirements management, and add 
system modelling, architecture definition, performance assessment, timeline 
simulation, metrics, interface and test / acceptance management as needed.

• Capture requirements, fast, with programmable parser and Word / Excel plug-ins
• Engineer the requirements and generate URD / SRD / ORD documents
• Built acceptance test cases and publish RTMs and PVMs
• Build UML and functional models and allocate requirements into them
• Evaluate alternative architectures and run performance assessments on them
• Build test plans and test specifications and publish for distributed comments
• Allocate requirements and models to the architecture and simulate behaviour
• Characterise system interfaces, and model and simulate protocol transfers
• Generate SDS / SSDS documents and interface control documentation
• Conduct software / hardware allocation and generate implementation specs
• Build UML / structured software models, code generate / reverse engineer code
• Manage test definition and execution, integration test and acceptance
• Manage the process with metrics, built-in CM, electronic / distributed reviews, 

alerts, annotations and e-mail links

Support stakeholders with customised tool 
interfaces, queries, views, forms, documents - all 
built by point-and click tools, no scripting!

Publish requirements and models to website or 
document, or provide interactive view/edit access 
to them from users’ web browsers.

Build product and system breakdown 
structures and link to corporate PDM 
/ EDM systems.

From concept to creation...

WRKWRK

WEBPWEBP

REQREQ

WEBAWEBA

SYSSYS

PERFPERF

DOCDOC

SWESWE

PDMPDM
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Phone:
Fax:
e-mail:

0116 259 4174
0116 287 6677
paul.davies@rdel.co.uk
paul.davies6@dtn.ntl.com

Past President of the UK Chapter

Pete Lister Siemens Transportation Systems Limited
4 Highlands Court
Cranmore Avenue
Shirley
Solihull
B90 4LE

Phone:
Fax:
e-mail:

0121 713 4311
0121 713 4360
listerp@plcsun.siemens.co.uk, or
pete@lister.globalnet.co.uk

INCOSE UK Administrator

John Mead 20 Beehive Lane
Binfield
Berks, RG12 8TU

Phone:
e-mail:

01344 422325
John.Mead9@hemscott.net
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Mike Prince BAE Systems
Grange Road
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Phone:
e-mail:

01202 404840
michael.prince@bae.co.uk

Editor of the INCOSE Newsletter and Chairman of the
CMC (Communication issues within and outside
INCOSE UK and membership strategy)

Guy Tugwell Brass Bullet Ltd
Pemchurch Chambers
30-32 Cradock Street
Swansea
SA1 3EP

Phone:
Fax:
e-mail:

01792-417227
01792-558729
guy@brass-bullet.co.uk


