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In Brief

Spring Conference 2007
In Full Swing!

By now you should all have
received your copies of the
Spring Conference flyer and
brochure. The brochure
explains what is happening
during the Conference, and
includes your registration

form. There is a lot going on over the three
days, including tutorials, two days of original
papers, an exhibition, and a workshop looking at
the value of systems engineering. The social
side is invariably popular, and we have an

icebreaker reception and a conference dinner to
look forwards to. This will be a popular event,
and you are encouraged to register early,
specially for the tutorials as places are limited!

You should also be aware that hotel
accommodation is going fast. Should you want
accommodation at the Marriott conference rate
we suggest that you book now as number of
rooms are limited. Mention INCOSE and Code
A15.

For the all the latest detail and news, look on
our web site – www.incose.org.uk/sc07.htm.

Don’t Delay – Direct Debit Today!

Membership subscriptions are due shortly! Make this annual event as painless for you and
for us by setting up a Direct Debit. John Mead explains the benefits of paying by Direct
Debit, and explains how, on Page 15.

Don’t leave it too late to renew your membership!

It’s a lot like fishing!

I’ve come to the conclusion that writing the
Newsletter is a lot
like fishing. Lots of
bait and lures to
tempt you, but only
a few will get a
bite! Hopefully this
edition of Preview
will keep you all
interested and
amused, and

maybe contains something that tempts you to
contribute to the next newsletter.

The photograph, by the way, is proof that I do
occasionally get it right – but you should have
seen the one that got away!

It’s been a busy start to 2007! Spring Conference
flyers and brochures to prepare, followed by this
bumper edition of Preview. You will find lots of
information on the activities planned for the
Conference inside, including more on the tutorials
to whet your appetites further. Hazel Woodcock
has pulled together a fine selection of nine
tutorials covering a range of topics – as space
limits us to six on the day you are encouraged to
register early for your preferred tutorial to ensure
it makes the cut. An INCOSE version of the X-
Factor, although our Hazel is better than their
Sharon Osbourne!

The Conference is our biggest event of the year,
but this edition also shows that the local groups
are flourishing. Ian Gibson provides us with
feedback from the Competences workshop run by
the Bristol Group, and the Midlands Group has
been just as busy. Do support the local groups by
attending the organised events – they are listed in
the calendar on the back cover.

You will also be aware that Andrew Daw took over
as the Chapter President at last year’s AGM.
Andrew introduces himself in this edition, and
shares his ideas on how the Chapter could develop
over the next few years. This is your Chapter, and
I know Andrew is keen to hear your views. If you
have any thoughts, do take up his invitation to
discuss them with him.

In spite of the busy start to the year, I thought I
would give you all an opportunity to join in with
the case study on Page 13. I am hoping to see lots
of good ideas that I can print in the Summer
Edition, and help us share our knowledge and
experiences ‘little and often’. Let me know if this
is a useful feature to include, and if there is
anything else you would like to see in your
quarterly newsletter. Within reason, of course!

And now – I’m off fishing!

Simon Hutton
Editor
INCOSE UK

Spring 2007
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A Welcome From the President

In September last year, at the conclusion of the European Systems
Engineering Conference EuSEC06 in Edinburgh, I had the honour and
privilege of taking on the Presidency of the UK Chapter of INCOSE –
and the months seemed to have raced past since then. It seems to
me that the early part of the calendar year is always a most hectic
time for INCOSE volunteers, whether they be working internationally
or nationally and more of both those perspectives later.

First some introductions as I’m sure that at least 95% of the UK
membership haven’t a clue who I am or what
I do! Well, I’m 52 this year, employed by BAE
Systems Insyte (ex GEC MES and the Italian
Joint Venture AMS) but seconded to the Head
Office Strategic Business Development,
Capability Development group, as that groups’
Chief Systems Engineer. I’m married (28
years this April) to Anne with two teenage
children, Caroline (18) and Michael (15), so
the issues of growing up are observed and
experienced everyday! Interests (other than
the family) include classic cars, photography,
sport and travel. Work plays an important
role – some would say too important – in my
routine and at the heart of that is Systems
Engineering for the MoD and BAE Systems,
particularly in the arena of the Defence
Industrial Strategy and Through Life Capability
Management (for both the military and
industrial parties).

So 4 - 5 months on in this role what do I find? INCOSE UK is a
successful organisation, with increasing influence, increasing
membership, increasing participation through events, papers etc. and
every sign that INCOSE UK is punching above its weight in the overall
international organisation, led by a well organised and structured
(inherited) Board, a supportive Industrial Advisory Group (UKAB) and
an interested membership. For a voluntary organisation there is much
to celebrate.

These months have seen much activity, involved many meetings and
moved forward several initiatives. Within the UK environment,
INCOSE UK left EuSEC06 with another successful and profitable
conference behind it. Delegates came from many countries to
contribute, listen and debate to the event and that assembly was
typical of INCOSE events in that it stimulated, gave cause and pause
for thought and brought a wide range of people together. The
organising team moved on in November to a co-sponsored event in
London at the IET. In this instance, this meeting had significant
Government / Military overtones being part of a long standing
international collaboration between the UK, US Canada and Australia;
again much stimulating debate, interesting conversation and new
perspectives. In amongst all this the local groups continue to meet
and provide an essential forum of communication, networking and
community.

In January this year (as in all years) INCOSE held its International
Workshop to gather the multitude of Working Groups (>35), the
international regions and chapter representatives, the operational
Boards et al to report back on work done, activities in play and
strategies for the future. Organising committees for the forthcoming
International Symposia convened and resolved programme, tutorial,
speaker issues as well as confirming domestic arrangements for
dinners, supporting events, etc. All in all a hive of activity but also,
just beneath the surface, evidence that the forthcoming year(s) will
see change, significant issues to be resolved and essential new
structures developed. Through an established reputation within the
organisation, the UK and Region 3 could have significant roles to play
in shaping the future organisation.

The UK Chapter recognised the need / opportunity for change early
last year and convened a Strategy workshop for members of the UK

Board and Advisory Board to gather and debate the issues and to
determine what if anything needed to be changed, adjusted, modified
within the organisation. The results of that debate are now published
in draft form and will be ‘launched’ at the close of the UK Spring
Conference in April this year. Full support of the overall INCOSE
global objective of promotion, dissemination, support etc. to the
discipline and practitioners of Systems Engineering remains
paramount.

At a national level however we have identified 3 activities of relevance
–To Consolidate, To Establish and To Develop – with a fundamental
underpinning based upon member benefit. INCOSE is a member
organisation, for the members (at all levels in society, corporate and
individual and at all stages of career development) and our activities
must be assessed and reviewed by the membership.

The Strategy and supporting activity has been developed on the back
of national success rather than in response to perceived failure – a
positive position to start from for a change – and I’d like to take this
opportunity to reflect on several issues that we in the UK have initiated
and a couple of areas in which opportunities for major divisions in the
international organisation could arise and which, unless we are careful
could have major repercussions.

In the UK we have a long-standing and established tradition
of professional recognition through the Professional societies and
learned bodies. We are currently awaiting the response from the
Engineering Council regarding our submission to join that
organisation as an affiliate member with the benefit of insight
and support regarding the processes and activities necessary to
confer Chartered Status in Systems Engineering – a long-term
goal of the UK organisation. In addition we have also arranged
discussions with other bodies that now confer chartered status
for their members through the Science Council. These are new
initiatives and structured alternatives to current US-led
certification processes to reflect more closely UK perceptions and
desires, but it is clear that much has to be done to reconcile and
integrate the certification process with the UK chartered status
routes to recognition. The certification concept and process has
much to like and dislike about it – we need to monitor closely the
ongoing US-led debate and be able to react quickly and with
clarity at all decision points.

National outreach is achieved primarily through our
publications, our Local Groups and the national events – the
Spring Conference in April is in all our diaries isn’t it? – but it is
becoming increasingly difficult to achieve conference / event
success in an environment where it is possible to identify a
separate, accessible Systems Engineering conference for every
month of the year. I’ve just completed the joint hosting of the
BAE Systems Engineering R&T conference (2 day, 160+
delegates, 25 papers and keynotes, exhibition and INCOSE Panel
session), and looking forward next month the Stevens Research
conference, June the INCOSE International in San Diego,
Shrivenham Defence Systems Engineering in November plus
iQPC, SMi etc. all form a body of events which call on our time
and resources. To compete in this world INCOSE UK are
adopting a different strategy – we are looking at different types,
styles, formats and locations of events and need member input to
confirm a route ahead. For a variety of reasons we have a two-
year window of experimentation opportunity in our UK events in
which to do something different. Membership thoughts, ideas,
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contributions etc are more than welcomed, your support
essential.

Outreach from INCOSE to the greater world community is
essential. Currently the geographical representation of the 6500
INCOSE members is biased and central initiatives are planned for
the Indian sub-continent, Pacific rim countries and China. In
some cases, and for a variety of reasons, US led initiatives here
may not be successful and alternative strategies will be required.
Region 3 spans Europe, Israel and South Africa and it is clear that
with appropriate support and commitment, this combination of
countries, cultures and styles may have improved opportunities
fro establishing INCOSE and Systems Engineering in those areas.

INCOSE UK is not immune to the pressures and challenges facing all of
us today and we are likely to continue to need new perspectives and
ideas to keep pace with and manage the complexity of today’s
problems and solution systems. I’d be delighted to discuss any aspect
of the organisation further and if you have something to offer, get
involved.

Andrew Daw
President
INCOSE UK Chapter

Andrew.daw@baesystems.com
andrewjdaw@tiscali.co.uk

INCOSE UK Spring Conference 2007
16th to 18th April 2007, Marriott Hotel, Swindon

The Future of Systems Engineering -
Is Systems Engineering evolving to meet its new challenges?

The annual INCOSE UK Spring Conference is the essential event for all
those interested in or actively practising Systems Engineering. This
three-day conference will be at the Swindon Marriott Hotel, and
features tutorials, presentations, discussions, exhibits, demonstrations
and social events. It offers a unique experience to sample some of
the world class Systems Engineering expertise available in the UK.

Details of the Conference Programme and registration details have
been published in the Conference Brochure, and are available on the
INCOSE UK website at www.incose.org.uk/sc07.htm. All current
INCOSE UK members have been sent a copy of the Conference
Brochure - if you are not a member, register your interest with John
Mead at john.mead@incose.org to receive a copy, or download a copy
at http://www.incose.org.uk/Downloads/SC07_brochure_LQ.pdf.

The theme of the INCOSE UK Spring Conference 2007 is “The Future
of Systems Engineering”. In looking at the challenges facing
Systems Engineering now and in the future we might consider the
following questions:

 What is the value of Systems Engineering to my enterprise
or domain, and how can it help to tackle the future
challenges we face?

 What does it mean to be a Systems Engineer or to do
Systems Engineering, and how does this relate to
recruitment, education and career progression?

 What best practice currently exists or is being researched,
to help us solve today’s Systems Engineering challenges?

Our programme will address these questions in ways relevant to
individuals and organisations new to the discipline and practitioners
and experts facing complex system challenges, or with potential
solutions to offer.

If you only do one Systems Engineering event this
year make it the

INCOSE UK Spring Conference!

Not a Member Yet?

Join INCOSE To-day!

What would I be joining?
By joining the UK Chapter you also obtain full membership of
INCOSE – The International Council on Systems Engineering.

How do I join?
Download the application form and direct debit form from our
web-site at www.incose.org.uk/joining.htm or contact John
Mead at john.mead@incose.org.

What are the benefits?

 A UK and world-wide forum for systems engineering.

 UK and International Interest groups,
Working Groups and Conferences.

 A chance to influence the way Systems
Engineering develops.

 The opportunity to network and learn from
other Systems Engineers.

 Regular newsletters and Journal from INCOSE and
the UK Chapter

What does it cost?
Full members pay £72 per annum (reducing to £68 if paying
for a full year by direct debit). Students pay £20 per annum.
Membership subscriptions are allowed for tax relief. The UK
Chapter has been approved by the Board of Inland Revenue
under Section 201 Income and Corporation Taxes Act 1988.
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Conference Programme - Day 1, Tuesday 17
th

April 2007

08:00 - 09:00 Registration

09:00 - 9:10 Opening Remarks - Andrew Farncombe, INCOSE UK Technical Director

09:10 - 12:30 A Vision for the Future of Systems Engineering

09:10 The Future of Systems Engineering involves the past, Allen Fairbairn, John Boardman Associates Ltd
Systems Engineering has achieved a great deal in 50 odd years of history. However, this paper asserts that its development has been skewed, focusing
too much on the “Engineering” side, and that the discipline is now struggling with challenges of greater complexity, increasing stakeholder demands and
incremental, whole life performance. The controversial answer explored by the paper is to revisit the “Systems” side and synergise new
“Systems+Engineering” techniques. “Never forget where you came from”

09:50 Systems Engineering for the 21st Century, Professor Derek Hitchins
A broad overview of Systems Engineering developments to date, peaks, troughs, and deviations, leading to a projection into the future, looking not only
at Systems Engineering in the 21st Century but at who will need it, want it and use it - and for what. The future, it seems, can be quite rosy, but only if
we widen out horizons and raise our game!

11:00 Where is standardisation guiding us? Stuart Arnold, QinetiQ
From the point of view of standardisation this paper addresses how Systems Engineering is evolving to meet future challenges. It considers why
standards have contributed to the advancement of Systems Engineering and why they are likely to remain influential. It outlines the role that INCOSE is
playing in the standards arena, and look at the benefits this brings to Systems Engineering and INCOSE members. Finally, it presents a prognosis of
how standards are likely to evolve over the next one and a half decades – the period that INCOSE’s Systems Engineering Vision 2020 is considering –
and explores what the effects of this may be on the practice.

11:45 Identifying and Developing 'Systems People', Barbara Busby and Louise Martingale, DSTL
To deliver the military capabilities the UK needs for the 21st century, MOD will need more complex, more highly integrated, and more affordable
systems. This will present testing intellectual and technical systems design challenges and growing scientists, technologists and engineers capable of
meeting these challenges will be critical to success. Barbara will talk about the steps the Defence Science and Technology Laboratory has taken to
prepare itself in terms of identifying and developing "systems people" with the right "systems skills" in the numbers needed.

13:30 - 17:00 Best Practice Part 1: Systems Engineering Applications

13:30 Mitigating Risk on the East London Line Project through the Management of Technical Requirements and Interfaces, Richard Hickman
and Roger Moorey, Transport for London and Parsons Brinckerhof
The East London Railway will form a vital part of the London Overground network, linking the existing North London Railway with the Network Rail line
from New Cross Gate to Crystal Palace and West Croydon, which will require extensive modification of the existing London Underground East London
Line that runs through Brunel's Thames Tunnel. In this paper we will explain some of the innovative system engineering practices being used to manage
the complex technical and organisational challenges, with particular focus on the way we have managed the progressive development of a
comprehensive set of requirements and interface definitions to mitigate the technical risk.

14:15 Making light work of dark science by incorporation of Systems Engineering within Astronomy Telescope and Science Instrument
Projects, Dr Hermine Schnetler, UK Astronomy Technology Centre
This paper explores the current status of Systems Engineering in Astronomy. It gives an illustrated overview of how Systems Engineering, the advances
in technology and the globalisation of our scientific resources are technically managed to build the telescopes and instrumentation required to assist in
answering the big scientific questions about the universe. The paper also shows how innovation and creativity can be promoted and highlights the
synergy between Systems Engineering and innovation.

15:30 Cooling the Tube - Taking the heat out of the London Underground network, Mark Gilbey, Jonathan Harding and Derek Price, Parsons
Brinckerhoff
The Tunnel Cooling Programme (TCP) has been instigated to provide solutions to improve thermal conditions on the London Underground network. The
TCP goal is to improve passenger comfort and safety by maintaining 29°C station temperatures in time for the line upgrade programme between 2012
and 2019. This presentation looks at the interconnected nature of heat flow across the underground network and its stations. It then describes the TCP
approach to understanding and defining the cooling requirements, translating cooling requirements into delivery projects, and the various types of
solutions under consideration.

16:10 Combining Innovation Management and Systems Engineering in the Concept Phase, Andrew Crolla, Andy Nidd and Dr Mike Wilkinson,
Advantage Technical Consulting Limited
Systems are becoming broader and complexity is increasing. At the same time, there is increasing pressure for solutions to be innovative and to deliver
tangible business benefits. This paper describes how innovation management and Systems Engineering can be combined by building on an
‘architecting’ paradigm for the early stages of the system lifecycle.

Conference Programme - Day 2, Wednesday 18
th

April 2007

09:00 - 09:10 Opening Remarks, Andrew Farncombe, INCOSE UK Technical Director

09:10 - 11:00 The role of Architecture in Systems Engineering

09:10 What does a System Architect do (that a Systems Engineer doesn’t)?, Paul Davies, Thales
What constitutes System Architecting, over and above the art and science of mapping a design solution to a set of equipment requirements? This has
been the subject of many an evening discussion at Systems Engineering events, and here is a capture of some of the views and rationale. In particular,
it covers the extension of the Systems Engineering toolbox necessary to cope with multiple Lines of Development, and the ‘soft’ issues where the true
requirements are unknown, incompletely formulated, or tradable.
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09:50 MODAF - Recent Developments, Mike Phipps and Dr Peter Bryant, LogicaCMG
MODAF is the MOD's Enterprise Architecture Framework that will be re-baselined in March or April 2007. This paper will provide an insight into the
drivers for recent changes to MODAF from one of those directly involved.

11:00 - 12:30 Extending the Reach of Systems Engineering

11:00 The brontosaurus of complexity - teaching Systems Engineering at an undergraduate level, Dr Jon Holt, Brass Bullet Ltd and University
of Wales, Swansea
Teaching Systems Engineering to people with little or no real-life experience such as students can be problematic. Not only is it difficult to impart several
key concepts, it is also very difficult to find examples of projects that students can relate to and understand fully. This paper presents a case study of
current teaching methods that are employed to teach undergraduate and Masters-level students, including the nature of complexity, learning by linking
systems, life cycles and processes with an underlying dinosaur theme.

11:45 Systems Engineering in non-traditional domains. What works and what is challenging to implement., Dr Barbara L Jones, ConsultantQ
Large organisations like defence and aerospace are arguably mature in their system engineering processes. It is assumed that many Small and Medium
Enterprises (SMEs) do not practise Systems Engineering. However, results indicate that some of them do have quite mature processes in place within
part of the Systems Engineering life-cycle. By analysing which are the mature processes in these successful industries it is possible to see where further
development is required and what if any could be ported to the more traditional Systems Engineering organisations. It can also be seen from these
results what process models are likely to be affected by introducing new and improved processes within the life cycle.

13:30 - 16:55 Best Practice part 2: Systems Engineering Processes

13:30 Acquiring Adaptable Systems Ted Dowling, QinetiQ
Systems that are adaptable over an extended period are of interest in many fields. This paper describes the work done in MOD's TIMPA (Technology
Insertion Major Programme Area) research project to understand the issues and to develop appropriate processes, metrics, etc, supporting the
principles of Through Life Capability Management.

14:15 Trade Space Method for Capability and Lines of Development Rosie Oliver, QinetiQ
This novel method was developed and used in response to the Defence Industrial Strategy. It considers whole life and whole system aspects of
equipment projects at their outset. Its basis is a structural analytical framework to support decisions about all Defence Lines of Development such as
personnel and infrastructure. This framework extends naturally to more contextual constraints and enablers like safety/environment and research.

15:30 'Left-shift' v. The Time Value of Money Dr Michael Emes, Professor Alan Smith and Dr Ady James, University College London Centre for
Systems Engineering
Systems Engineers know the value of planning ahead. We know that spending a bit more in the early stages of a project will reduce the cost incurred
due to unanticipated problems later on. So why don't project managers understand this? In fact, their scepticism may be well-founded. We have
developed a model that explains the conditions under which 'leftshifting' the effort in a project adds value, and exposes circumstances when Systems
Engineering may be impractical or poor value for money.

16:10 Putting the User Back Into SysML and MoDAF Matthew Hause and Francis Thom, ARTiSAN
Specifying the appropriate characteristics of the Human Computer Interface (HCI) is crucial to the correct implementation of the system. Unfortunately,
the definition of the user interface, functional requirements and the system structure are tasks that are often done in parallel and are disconnected from
one another resulting in unusable systems. By integrating these activities into a single model, a clear view of the task, environment and personnel can
be created, thus ensuring that the HCI is fit for purpose. This paper will look at SysML and DoDAF/MoDAF (MAF) and how they contribute towards
defining the parameters in which the HCI will take place.

16:55 President’s Closing Remarks, Andrew Daw, President INCOSE UK

Spring Conference Tutorials -
Cost-Effective Professional Development

Tutorials form an essential element of our Spring Conferences. They
offer an excellent and cost-effective opportunity to improve your
professional knowledge and to meet fellow systems engineers with
similar issues to address.

This year Hazel Woodcock has
organised the tutorial programme.
Hazel has been a member of INCOSE
since 2003, and a practising systems
engineer for some time longer than
that. She is currently employed by
Telelogic as a Consultant, primarily
focussed on the DOORS Requirements
Management tool, but also with a more
general systems engineering
involvement with several customers.
Here Hazel shares some of her ideas
and the details of all the tutorials on
offer:

For Spring this year we are offering a selection of tutorials. The call
for tutorials went far and wide and if you feel that you were wrongly

missed from this I can only apologise and ask that you let me know so
that we can include you for the next event. We have tutorials on offer
from regular providers and some new ones too. Some are aimed at
those who are new to Systems Engineering and some are more
advanced for those who are a little set in their ways. Hopefully there
is something in the list for everyone.

The practical limitations mean that we will only be running a maximum
of six tutorials, but the more observant readers will notice that there
are more than that listed here. We are using the most democratic
way we can to reduce this number to six; you, the members, get to
vote. The voting process is very simple and merely involves you
registering to attend a tutorial – and hopefully the rest of the Spring
Conference. The tutorials with the most ‘votes’ are the ones that will
run. People often leave it late to register, but if you leave it too late,
the final list of tutorials will be decided, and some may even be fully
booked, so please sign up early, put the paperwork on the desk of the
person who needs to sign it off and remind them about it regularly
and often until it is done.

So what are these tutorials?
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Systems Thinking for Systems Engineers
The general theme of this tutorial is to plug the (w)holes in the
techniques and practices of systems engineering with a range of
concepts and practical techniques drawn from Systems Thinking,
General Systems Theory and SSM. The tutorial will be a very specific
one day condensation of a five day Masters course module aimed at
beginners and practitioners alike, and will constitute a very challenging
day with a real emphasis on tutoring a different way of understanding
systems and how to put them together.
Allen Fairbairn of John Boardman Associates will deliver this tutorial.

Managing Uncertainty in Technical Information
Systems Engineering is about the management of technical
information concerning complex products and services. Inherent in
this information is an element of uncertainty: uncertainty in the problem
needing to be solved, in the solution itself and in the communications
defining each of these. This tutorial describes a model of why
uncertainty arises, how the uncertainty changes with the actions you
take and how the development environment influences your
programme and the impact of your decisions. Recommended
practices are suggested against each part of the model to show their
effects on uncertainty as a unifying factor that can be actively
managed.

The objectives are:

To overcome the natural paralysis induced by being
uncertain about the information one is being asked to deal with.

To have an alternative way of looking at how activities help
to mature the definition of a product when information is
uncertain, so helping to plan one’s work.

To understand when and when not to highlight one’s
uncertainty in the specifications one writes.

To have a model to improve ones understanding of how
one’s actions and decisions might affect longer-term progress on
a development programme.

Bob Dale will deliver this tutorial. Bob has presented around 15
papers at National and International level, including to the Royal
Aeronautical Society in the UK, to NATO’s Advisory Group for
Aerospace Research and Development and to INCOSE (two at UK
symposia, one at IS2004 and one at EuSEC2006, on which this tutorial
is based). He is also a visiting lecturer in SE at the University of the
West of England.

Writing Requirements
In this tutorial the key principles behind improved requirements writing
are taught and applied. It is aimed at all those who have to write or
work with requirements, whether beginner or already with some
experience and looking to improve methods. The workshop derives
quality criteria for requierments, and provides measures to help
improve the quality of requirements. A model for successful stepwise
introduction of improvements is given. In this training the key
principles behind improved requirements writing are taught and
applied. This one-day workshop provides the foundations your
organisation needs to write and use requirements. Learning is
achieved through exercises and discussion.
The successful use of natural language requirements as the
foundation of product development requires the observance of certain
guidelines. This training provides some techniques for the successful
specification of requirements and the following questions are
answered: ·

How can I describe requirements? ·

Which templates can I use to gather requirements?·

Which different kinds of requirements are there?

Colin Hood has worked in Engineering since 1977 and as a
consultant in this field since 1987. He has a BSc(Hons) in Electrical
Engineering and Electronics from Brunel, and an MBA from Henley.
Colin is owner, Director, and Principal Consultant of the HOOD Group.

Introduction to The Systems Modelling language
This one-day tutorial for Systems Engineers introduces the Systems
Modelling Language (SysML) and how it can address the needs of
systems engineers. The course addresses key issues relating to
Systems Engineers such as modelling requirements, physical and
logical architectures, parametric equations, behavioural modelling, and
continuous systems. It includes the 9 SysML diagrams and 3 cross-
cutting notations. The tutorial is appropriate for systems engineers and
others involved in modelling systems, which include software,
hardware, and test engineers, as well as procedural systems.
Examples and exercises are all based on technical examples and the
current SysML specification.

This course will be delivered by Matthew Hause and Francis Thom of
Artisan, and is ideal for anyone contemplating system modelling for the
first time, transferring from a functional modelling background or
seeking to understand how to apply the SysML from a management
perspective.

How to Run an Efficient Requirements Review
The aim of the tutorial is for each delegate to leave knowing that they
need never (well, hardly ever) sit through an ineffective 3-day
requirements review again. They will be armed with a set of techniques
to ensure it for themselves. The tutorial will be of interest to all those
involved in requirements-related activities interested in improving the
efficiency of their current practices. The techniques are independent of
application domain and software tools. The tutorial includes full
attendant participation, and, real-life examples will be used for
illustration. Content includes:

What are the ideal and/or expected outputs?

Requirements review principles

Requirements as an opportunity for test

Defect discovery models, theoretical efficiency, metrics

Reviewing often and early

Fagan inspection roles

High impact reviewing

Barriers to implementation

Negotiation and trade-off

Monitoring statistics and metrics– how much is enough?

Stage, project and industry specifics

Reviewing exercises including feedback and critique

Key issues to take away

The tutorial will be delivered by three experts in the field:

Paul Davies is Head of Innovation at Thales in Leicester, having
held a number of positions there including Head of Systems
Engineering and Chief Engineer on a variety of Programmes. He
has recently been appointed RAEng Visiting Professor in
Systems Design at Loughborough University, and is a guest
lecturer in requirements at the Ecole Polytechnique in Paris.

Dr Barbara Jones is both practitioner and trainer, with over 28
years managing New Product Research and Development in a
number of sectors. Barbara has strengthened her interest in
‘enabling professional development’ by working in Academia as
a lecturer and developing student-centred materials. Her
courses on Systems Thinking and Systems Engineering have
been well received around the world.

Hazel Woodcock is a Senior Consultant at Telelogic. She
works with clients in many industries with projects of various
sizes, and assists organisations with process improvement,
focussing on requirements management, but extending to many
other systems engineering activities across the product lifecycle.
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Systems Engineering, Engineering Systems &
Complex Adaptive Systems
Initiatives have been established within INCOSE both in the UK and
internationally to create a Systems Science with the objective of
creating a theoretical foundation to Systems Engineering. Current work
in the USA is attempting to align this foundation with Complexity
Science, which in itself is recognised as a disparate grouping of
techniques, methods and tools, rather than a single unified theory
which can be directly applied. Complexity Science draws upon insights
from the biological sciences, evolutionary systems, simulation and
agent based modelling that demonstrates for example, adaptation and
the generation of emergent behaviour. However, within the context of
Systems Engineering, we have not yet considered the “So What”
question. What does Complexity Science have to offer the processes
and lifecycle management model of Systems Engineering?, and
importantly if it can, how does Complexity Science interact and display
relationships with Systems Engineering?, and what does this offer the
practitioner.
This tutorial will examine the concepts of Complexity Science through
the plurality (multiple lenses) of Complex Adaptive Systems and the
relationships with Systems Engineering and Engineering Systems,
through, amongst others, the generic principles of CAS introduced by
Mittleton-Kelly. 2003, Complex Systems and Evolutionary Perspectives
on Organisations.

Value Management for Systems Engineering
Value management is an important issue for Business, Organisations,
Project Managers, and – of course – for Systems Engineers, whose
task is to ensure that a system returns high value to all of its
stakeholders throughout the lifecycle. Value cannot be managed
unless it is measurable: only then can value be managed by attending
to the value-adding performing assets and allocating resources and
effort appropriately. This tutorial aims to:

 Understand what ‘Value’ means in terms of a system’s complete
lifecycle.

 Realise what ‘Value Management’ means to the many
stakeholders linked to the different phases of a major system.

 Outline suitable methodology that will deal with Value
Management up to Delivery, and thence on to Performance
Value during operations.

The morning will be conducted as a senior-level seminar, while the
afternoon will engage on more detailed methodology.

Systematic Problem Solving with TRIZ,
TRIZ is a unique and amazing toolkit which helps anyone solve
problems faster and better – but particularly works well for engineers.
Engineers enjoy and appreciate TRIZ as it is systematic, powerful and
makes good use of their experience and brain power to find relevant
and good solutions to any problem – even if those solutions were
previously unknown to them. The TRIZ Problem Solving process

shows us how to identify problems and once we have identified our
problems, how to solve. Like many creativity toolkits TRIZ often leads

us to access solutions which we already knew but were eluding us;
more importantly it also guides us to all the world’s recorded solutions
so we can locate and use solutions which we don’t know but may solve
our problem. TRIZ takes us to all the solutions to a problem. Many
companies rely on brainstorming for solving problems and finding new
concepts. There is a view that if you find the right people and put them
in room together then, by thinking about the problem, they can come
up with many solutions. This is a somewhat random process especially
when searching for new products and processes that may be critical to
future success.
TRIZ offers processes to supplement brainstorming with systematic,
step-by-step methods and access to the distilled knowledge lists of all
the solutions in the world to technical problems. TRIZ helps individuals
and teams solve any problem. This is a big claim but TRIZ creativity
tools not only help us think up good solutions by getting the most out of
our brains, experience, education to get as many ideas as possible
from the concepts we know, but also TRIZ helps us to find knowledge
beyond our own experience taking us to relevant concepts we don’t
necessarily know from which we can build solutions.

Understanding the Effective Management of Aging
Systems.
It is well understood that as time passes, the rate of failure of a
mechanical system, or any system, will change and usually increase.
Various management techniques, such as preventive maintenance,
are used to discipline a system’s behaviour but the issue always
becomes, when is the most effective time to apply these techniques?
This workshop will explore some of the root causes of these failure
rate changes and will introduce a robust technique for not only
modelling and optimising the management of these ageing systems,
but also quantifying the expected uncertainties and, hence, risks.

Topics under discussion will include:

 What causes failure and why?
 When is management intervention, specifically preventive
maintenance, justified?
 Why is availability such a critical measure for Systems
Engineers?
 How do we understand, and therefore control, long term
evolutions of uncertainty?

It is aimed at Engineers, Managers, & Procurers involved in the
through life contracting of complex systems.

The tutorial will be delivered by Jonathan Rees of BMT Reliability
Consultants. Jon is a Principal Engineer specialising in System
Modelling for Cost, Risk, & Reliability Issues. His portfolio includes
work in the Aviation, Energy, and Rail sectors, as well as web
marketing and lecturing. Jon is currently working towards Chartership
and already holds an Aeronautical Engineering MEng.

For any questions regarding the tutorials please contact Hazel by email at hazel.woodcock@incose.org
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The Contributions of Systems Engineering Practice to Systems Engineering Value

During this year’s conference we will be initiating an experiment.
Professor Philip M’Pherson will be conducting the first session of a
rolling programme on “The Contributions of Systems Engineering
Practice to Systems Engineering Value”.

How important are the contributions of the many
Elements of SE Practice to the Value of SE?The

answer will allow us to balance resources applied to SE
Effort in proportion to their relative value.

The intention of the experiment is to discover the relative influence of
elements of SE Practice on the overall value of SE. It will answer the
question: which of the many activities that lie under the heading of SE
Practice are the most influential in enhancing SE Value? This has
probably not been (published) before and will lead to a new body of
SE Knowledge.

The first session will be held at the Spring Conference 2007 and will
involve identifying the activities of SE practice whose value to SE we
wish to assess. Conference delegates will be invited to assist in this
during an interactive session on Tuesday, 17th April. This will be
followed up by an Electronic Questionnaire EQ1 sent to all participants
in order to acquire more detail.

The second session of the rolling programme will probably take place
in the autumn of 2007. Again, this will be followed up by a
questionnaire EQ2 to acquire estimates of key parameters. (Prof.
M’Pherson will undertake all the backroom analysis.)

The results of the exercise will then be validated by (i) the UK Board,
and (ii) the participants, via email.

The experiment will culminate in a presentation of the results to the
International Symposium of 2008 to be held in Utrecht.

If you have an interest in understanding how the different elements of
SE practice contribute towards the overall value of SE and wish to
contribute, you should attend Professor M’Pherson’s session. Use the
brochure registration form to register. People will be admitted to this
strictly on a first come, first served basis, so book early! If numbers
wishing to attend exceed the capacity of the session, a second one will
be run on Wednesday, 18th April.

£50,000 + Excellent Benefits - Basingstoke / Bristol /
South of England

Quintec Associates Ltd is a Systems Engineering
consultancy that provides technical support and
solutions to defence and commercial organisations in
the development of high value complex systems.

We are currently seeking applications from Systems
Engineers with a proven track record in setting up and
implement systems of systems engineering processes
as well as having a track record in provision of specialist
systems engineering support and solutions through
capture of systems requirements, system design,
integration, verification, validation, qualification,
certification & acceptance of complex real-time systems.

For further information please visit www.quintec.com or contact Human Resources on 01256 376607.

SYSTEMS ENGINEERS
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What is a Systems Engineer and how do we make them?
What the INCOSE Bristol Local Group came up with

What is a systems engineer and
how do we make them, and what is
a systems engineer anyway?

This was the question that emerged by
a roundabout route on a late summer
evening at the University of the West
of England (UWE). It was August and
the five of us who make up the
steering group for the INCOSE Bristol
Local Group were meeting up to
discuss the programme of events for
autumn 2006 to summer 2007. Of the

various ideas that were aired on that evening, this topic seemed
particularly promising as a counterpoint to the more focussed “show
and tell” evenings. As was suggested by feedback from one of the
attendees, this search for identity probably never occurs amongst
mechanical engineers or aerodynamicists, but seemed highly
appropriate for discussion by an engineering community that professes
to bridge all manner of gaps between specialist disciplines,
management and a wide range of other organisational areas.

The Bristol Local Group restarted in 2004, following encouragement
bordering on coercion(!) at the INCOSE UK Spring Conference at
Tewkesbury from members of the UK board. The previous incarnation
of the Bristol Group probably suffered from being run from within a
single organisation, and certainly some of the staying power of the
current team has probably been derived from being based upon a
diverse mix of individuals from different organisations and different
backgrounds. The new BLG has been running now for three years, with
our events based at UWE in Bristol, which seems to be a convenient
location for most of our attendees (covering a range of over 50
organisations across the region).

For the 2006/2007 season, we have set out to go beyond the traditional
format of having two or three guest speakers with questions at the end,
and so have aimed for mixture of single speaker, multiple speakers in
the same theme, and interactive events where attendees are
encouraged to participate and air their views on a particular topic. Of
course, there is a danger of interactive events drifting off into
unstructured “talking shops” so for each of these events we have been
keen to establish reference points and structured discussion points to
keep everything on track. We were also keen to avoid having the
syndicate discussions just being a rehash of whatever had been
presented beforehand, so for this event we decided to have
presentations from practitioners sandwiched between syndicate
discussions and a general group discussion at the end.

With the INCOSE UK competency
framework seeing its public release of
version 2, this seemed like the ideal
reference point for our attendees to use
for self assessment before the event.
The sharper eyed reader will notice the
word “before” in the previous sentence,
and with good reason. Not only did we
effectively set our attendees some
“homework”, but many of them actually
completed the assessment forms
(albeit on the evening whilst getting
refreshments in the bar in some
cases), which certainly aided the
quality of the discussions during the
event. We would like to take the
opportunity to thank all of our
attendees for putting some of their own
time and effort into the event, which
makes it all feel all the more worthwhile.

The competency framework is freely available on the INCOSE UK
website http://www.incose.org.uk/Downloads/SE-Competencies-
Framework-v2-200611.doc and is the product of a collaborative effort
between 8 organisations, with additional input from the wider UK
systems engineering community. The framework identifies three key
areas, and then further decomposes these further into a set of
competencies, with the intention being that all systems engineers
should possess all of these to some degree:

 Systems Thinking
o Systems concepts
o Super-system capability issues
o Enterprise and technology environment

 Holistic Lifecycle view
o Determine and manage stakeholder requirements
o System Design:

 Architectural design
 Concept generation
 Design for …
 Functional analysis
 Interface Management
 Maintaining Design Integrity
 Modelling and Simulation
 Select Preferred Solution
 System Robustness

o Integration & Verification
o Validation
o Transition to Operation

 Systems Engineering Management
o Concurrent engineering
o Enterprise Integration
o Integration of specialisms
o Lifecycle process definition
o Planning, monitoring and controlling

For each competency there is a description, an explanation of “why it
matters”, and a set of characteristics that support an assessment on a
four level scale from “Awareness” through “Supervised Practitioner” and
“Practitioner” up to “Expert”. The intention for this event was for
attendees to assess themselves against the competencies using the
four level scale, and then form syndicate groups to discuss how they
got on and how they found the framework as an assessment tool.

The three questions put to the syndicate group sessions were:

1. How did you find the framework? Is it a good representation
of what systems engineers do?
2. How would we use this to get better systems engineers?
3. What would you do to make the framework better?

The consolidated feedback from the syndicate groups and from
individual assessment forms handed in at the event is elaborated
below.

How did you find the framework? Is it a good representation of
what systems engineers do?

As you would expect from an audience who were in the main seeing the
framework for the first time, there were many comments identifying
issues with relating to the competencies such as:

 We all found it difficult to fill out the framework;
 The competencies are quite specific in places;
 These competencies seem biased towards large projects;
 Too complex;
 Breadth and depth are in conflict in places;
 The context is unclear (large project versus small company

etc).

However, several opportunities for improvement were identified:
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 Framework is useful but it needs domain specific examples
for the rating bullets;

 Systems theory should be more explicit within the framework,
including aspects of complexity theory;

 Systems design is too detailed, the focus should be more on
systems architecting;

 More coverage should be given to the later lifecycle phases;
 Domain knowledge issues need to be related to context;
 Concentrates on the technical rather than the soft skills.

There were also some more general thoughts and observations that
emerged from the syndicate group discussions about the nature and
applicability of these skills:

 These skills are done by more than just systems engineers –
awareness is needed at all levels of the enterprise;

 Systems engineering is as much a philosophy as a technical
discipline;

 No individual systems engineer does all of this at the same
time;

 Systems thinking and requirements are probably key
competencies;

o Need experience of doing it too;
o Systems engineers need to be able to apply

themselves to new domains and be useful from day
one;

 Different trajectories as one progresses – acquiring depth of
knowledge, developing a wider appreciation, and then moving
on to managing others.

How would we use this to get better systems engineers?

The responses to this question tended to fall into three main themes,
covering personal development issues, use of the framework to support
development of systems engineering capabilities within an organisation,
and identification of those aspects of the framework which are key to
development of a systems thinking mindset.
The responses fitting into a personal development were:

 The framework should be used to steer a career path through
the more “technical” skills and competencies;

 Given identification of level, skills can be raised by:
o Job activity;
o Peer/expert support;
o Training.

 Could be used to foster a broader awareness for other
engineers;

 Use to drive career development
o Describe job need;
o Measure training needs;
o Relate to reward.

 Use this for self assessment, peer assessment and
yardsticks;

 Might be useful to plan career development;
 This would give novice engineers an idea of expectations

inherent within the role.

Many of the responses supported the use of the framework for
organisational improvement of a systems engineering capability, and its
potential use in training and staff evaluation:

 Use this within an organisation to move people around
different aspects of the systems engineering “competency
spectrum” and see who “sinks or swims” when they are out of
their comfort zone;

 Relate to other competencies;
 Map to CMMi organisation competency;
 Use this framework as basis for training;
 Reward breadth of knowledge;
 Benchmark across industry establishing the distribution of

skill levels across each of the competencies, and potentially
between organisations;

 Need to make sure training and opportunities for relevant
experience are available;

 Matching profile for the job to the profile of the job;
 The self assessment evaluation forms could be a basis for

interviews or career development.

Reinforcing the some of the points from the previous question about the
breadth of the framework, their were several responses that sought to
pare down the framework to its fundamental concepts, and then see
whether there was something in there that could be distilled out as the
essence of what an organisation should look for in a systems engineer:

 The fundamental competencies related to systems thinking
are probably innate.

 Systems engineering is as much a philosophy as a skill set;
 We want to see facilitation of maverick thinking:

o Ideas people;
o Lateral thinkers.

 However, this needs more of an evidence base specific to
industries;

 Need for abstract thinking – more of a mindset.

What would you do to make the framework better?

Not surprisingly, this question provoked several responses suggesting
updates to the competency framework:

 Provide examples of lifecycle stages, system complexity
levels, breadth of knowledge needed;

 Simplify, by aggregation, technical specialities;
 Work out how you assess against it;
 Better integration with other competency frameworks.
 There were also several responses suggesting ideas for new

competencies:
 Add new competencies:

o Dealing with uncertainty;
o Knowing when to stop (but being able to move on -

pragmatism).
 Relate the framework to people skills as well as technical

skills;
 Soft skills essential for SE are negotiation and integration.

Finally, there were some suggestions on how the framework could be
augmented by relating the competencies into some kind of structure,
and on tailoring and mapping the competencies to suit particular
domains:

 Identify a set of natural progressions within the competencies
to enable an individual to make the break from “technician/project
engineer” to systems engineer (the “lightbulb” moment).
 Identify a natural hierarchy within the framework.
 Map competency to career stream (across industry)
 Relate to domain knowledge and provide guidance on how to
do this.
 Specialise it for particular applications via tailoring.

Invited speakers

Following on from the syndicate group feedback, there were three
presentations from practitioners who have been using the INCOSE UK
competency framework within their organisations. These presentations
covered the use of the framework for organisational assessment within
DSTL, MBDA and the DPA, with each one providing a slightly different
slant.

David Oxenham (DSTL) presented some interesting findings about an
exercise within DSTL aimed at identifying critical systems thinking
attributes based upon assessment of staff in various systems
engineering (and related) positions. A key finding from this was that, on
the whole, systems thinkers are “grown not made” primarily through
work experience, and that furthermore, not only are some systems
thinkers grown more quickly than others, but for some people it may not
be worthwhile even starting the journey if they lack the innate aptitude.
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He presented some findings to support this view based upon an
analysis carried out by a professional psychologist of some of the
leading lights of the DSTL systems community.

In terms of the journey from fresh faced graduate to systems guru, it
was felt that a period of around 25 years was average, with that coming
down to a best figure around 10 years for someone with high innate
aptitude being actively managed. Looking to the wider organisation, the
suggestion was that a “bulging” pyramid of levels of competence was a
natural distribution, with a majority of staff sitting at “practitioner” or
“supervised practitioner” level.

Christine Thomas (MBDA) presented on how the framework has been
used as a jumping off point for use in assessment of staff
competencies, initially on a pilot study (including some known “grumpy”
individuals) and subsequently on a whole department. She explained
that whilst the same four level assessment system had been used, the
competency categories had undergone some tailoring to suit the
organisation (including the addition of a category labelled “knowing
when to stop”).

In particular, there had been a drive to identify the key basic attributes
that are required of a systems engineer working in a primarily design
oriented environment, as opposed to domain based competencies
which, though crucial to particular jobs, did not truly represent the core
of systems engineering behaviours. Of course, the real test of this
tailored framework will come when it is transitioned to the French part of
the business where there is no direct analogue of the systems
engineering department!

David Hawken (Integration Authority, DPA) presented on how the
competency framework has been used within the DPA in support of a
set of assessment workshops. The workshops were open to attendees
from all across the DPA, but without any direct incentivisation or
coercion involved, the attendees were somewhat self selecting.
However, that being said, there were some very interesting results that
emerged from the self assessments. For example, super-system
thinking was very highly valued, but concurrent engineering and
enterprise integration were seen as far less important. In an age of
network enabled collaborative capabilities, it seems that people are
more interested in talking about it then actually implementing it!

The intention within DPA, led by the Integration Authority, is to
invigorate the establishment of a critical mass of systems engineers
(described as “the flock”) following a career path that will provide MoD
with the skills necessary to procure systems of systems for the short
term and for the foreseeable future. INCOSE is seen as a key agent in
enabling this transformation, and there have even been suggestions
that the INCOSE Certification Scheme may have merit as recognised
qualification within such a career structure.

Concluding remarks from the group discussions after the
presentations

Key to systems engineering is conceptual (lateral) thinking, and ability
to capture requirements and constraints at the start of a project. This
provides the basis for all future activities. However, systems engineers
need to know when to stop, as analysis paralysis can easily set in.
Once the project is underway, an ability to effectively manage and deal
with uncertainty is key throughout the entire lifecycle. Within a project
lifecycle, it is essential that all stakeholders in the enterprise have an
appropriate level of awareness of systems engineering concepts and
competencies.

Anecdotal evidence suggests that good systems engineers will tend to
move from job to job to job… Slightly tongue-in-cheek responses to this
were that they either got bored easily, moved on before being found
out, or were sacked often!

There is probably a need to cross calibrate and benchmark across
organisations, both industry and government, however it was
recognised that this may be problematic due to commercial constraints.
There is also a need to aggregate the technical skills as they dominate
the competency framework too much – one of the common themes to
emerge from all of the groups was the need to emphasise those
aspects that are fundamental to identifying and nurturing effective
systems engineers.

Event wind up

All in all, this was an excellent event with insightful feedback from the
attendees, and three instructive and illuminating presentations. Most of
the attendees expressed favourable opinions towards the competency
framework, although there was a common emergent theme that “more
could be less” when identifying the core competencies of successful
systems engineers. This probably hits a key issue with the framework
and its intended use as whilst systems engineering encompasses the
full range of activities from concept to disposal, all systems engineers
do not necessarily need to be experts across in all competencies.
However, they do need to be systems engineers by nature, rather than
by job title.

Being heavily involved in putting on local group events has been a
rewarding experience over the last three years, thanks not least to the
willingness of presenters to come along and share interesting insights,
and the willingness of attendees to come along and voice their opinions
(as if we could stop some of them!). To paraphrase a current advert for
cable television – “Local groups: if you can, you should.”

Ian Gibson
Bristol Local Group
INCOSE UK

Wanted – Assistant Editor with Enthusiasm!

ePreview is an e-mail bulletin issued every
3 weeks or so to bridge the gap between
each quarterly edition of Preview. This
ensures INCOSE UK members are kept up-
to-date with events and topical news, and
have a relatively quick route to share news
and opportunities. ePreview also gives us a
way of raising advertising revenue for the
Chapter.

There is an opportunity to join the INCOSE
UK Editorial Team (currently one - me!) to
primarily compile ePreview. This simply
means keeping track of events and
gathering items of interest from the
INCOSE and other web sites. Once

compiled, our Administrator John Mead circulates ePreview, so there is
no need to get involved in maintaining membership lists and e-mail
addresses.

I would also hope that the willing volunteer will be able to help with
‘proof-reading’ Preview, look at ways of improving the presentation and
content of ePreview and perhaps grow the revenue generating
potential. It is just over a year since I introduced ePreview, and it is
probably about time someone else helped it to improve and mature.

This is a real opportunity for someone to take a pro-active role in taking
INCOSE UK forwards, and to take a lead in developing this tangible
benefit of membership. Don’t all rush at once, but if you are interested
and want to find out more e-mail me at simon.hutton@headmark-
analysis.co.uk.

Simon Hutton
Editor
INCOSE UK
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UK Advisory Board - UKAB

Incose UK is supported by the following organisations that make up the UK Advisory Board. The UKAB advises the
Board on aims and strategy, and co-ordinates working group activities with the technical director.

The UK Advisory Board – Your Route into the Heart of INCOSE

The INCOSE UK Advisory Board (UKAB) was established in 2002 to
provide advice to the INCOSE UK Chapter Board in matters related to
Systems Engineering within the UK; its practice, dissemination,
training, accreditation and advancement.

It comprises organisations within the UK from both industry &
academia that consider systems engineering an important element of
their business. There are currently eleven member organisations,
which are listed in the table below, together with contact information
of the individuals who represent the organisations.

Please forward comments and suggestions for topics to discuss to your
organisation’s UKAB member. If your organisation is not a member of
UKAB, you are very welcome to forward comments & suggestion to
any UKAB member. Please use the UKAB as your route to the heart of
INCOSE – we want to know what topics are important to you.

UKAB meetings are held every 3 months, with discussion on topics
such as:

 Priority issues related to Systems Engineering in the UK
 The practice (and best practice) of Systems Engineering

both in the UK and abroad
 Teaching and training of Systems Engineering
 Promotion of Systems Engineering within the UK
 INCOSE UK national and regional activities including national

events, their content and organisation
 The development of Systems Engineering within the UK
 The relationships between INCOSE UK and other, related

national and international bodies
 The set-up and support of Working Groups
 Systems Engineering Research and the role of academia

Working Groups

Working Groups are an ideal way to become actively involved in
INCOSE. Working group topics may be suggested by anyone and if
there is enough interest they will be sponsored by either the UKAB or
the INCOSE Board.

Systems Engineering Competencies Working Group
A major working group sponsored by the UKAB, which has been active
since 2004, is the Systems Engineering Competencies Working Group.
There have been two phases to the working group:
Phase 1 – Definition of a set of systems engineering competencies that
will facilitate a common understanding of systems engineering across

the UK and aid development of a common language. The output of
this phase is the ‘Systems Engineering Competency Framework’,
currently at issue 2 and available to INCOSE members via the INCOSE
UK website.

Phase 2 – A guide for using the Systems Engineering Competency
Framework with suggestions on how to assess an engineer against the
framework together with expected evidence. The output of this phase
is the ‘Guide to Competency Evaluation’, currently in draft and being
reviewed by the working group members. Publication is expected
early 2007.

The ‘Systems Engineering Competency Framework’ is being used
within many UKAB member organisations.

The chair of this working group is Sandra Hudson.

Architecture Working Group
The UKAB also provides ad hoc advice to the UK Chapter Board on
areas of interest to UK members. For example, the UKAB was asked
to provide the Board with advice on the need for and potential
objectives of a UK Architecture Working Group. In response, a short
series of workshops occurred to provide guidance to the Board. The
meetings were well attended by a wide cross-section of UKAB, Board
and ordinary UK Chapter members, indicating the high levels of
interest in the architecture topic. The recommendations from the
workshops were accepted by the Board and UKAB members are now
supporting the fledgling INCOSE UK Architecture Working Group,
whose first formal meeting was held in February.

The joint chairs of this working group are Mike Wilkinson (contact
details above) and Dave Mawby (PA Consulting).

Evolving Working Groups
In addition, a number of new working groups are evolving on topics
such as disruptive technology and issues of applying the systems
engineering process to in-service systems.

Sandra Hudson
UKAB Chair
INCOSE UK
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UKAB Contacts

Company Contact Name Email Address Telephone

Advantage Michael Wilkinson michael.wilkinson@advantage-business.co.uk 01252 738574

Atkins Rail Bruce Elliott bruce.elliott@atkinsglobal.com 01793 516923

BAE Systems Ayman El-Fatatry a.el-fatatry@lboro.ac.uk 01509 63 5203

Detica Tony Klein tony.klein@detica.com 01483 816121

EADS Astrium Andy Hoyle andyj.hoyle@astrium.eads.uk 012392 705657

General Dynamics United Kingdom Limited Sandra Hudson sandra.hudson@generaldynamics.uk.com 01424 798099

Loughborough University John Hooper J.G.Hooper@lboro.ac.uk 01509 227024

MOD (IA2) David Hawken IA2@dpa.mod.uk 0117 91 35028

Thales Jocelyn Stoves jo.stoves@thalesgroup.com 0118 923 8238

Ultra Electronics Ltd Shane Bennison shane.bennison@ultra-ccs.com 01628 538464

University College London Ady James amj@mssl.ucl.ac.uk 01483 204115

Problem Solving for Systems Engineers!
Ever wondered how everyone else seems to be able to apply systems
engineering in the real world – or is it only me who sometimes
struggles to turn the good ideas into reality! I thought I would try to
encourage you to share your experiences by using a simple case study
to highlight a common problem or scenario, and invite you to offer
suggestions or coping strategies for the benefit of our members.

E-mail me with your contributions and I’ll publish the best responses in
the next edition of Preview. I would also be grateful for your ideas for
future problems!

The first problem relates to requirements
being used throughout the life cycle, and
not just at the start of a project. Brian is
the chief systems engineer for a large
manufacturing company, looking after
internal projects. It is a relatively new
post, as the company recently decided to
implement PRINCE2 as a project
management methodology, supported by
a systems life cycle and engineering
process based on ISO 15288, with formal

review gates. Brian has had some success in ensuring the Senior User
assigned to each project develops a Stakeholder Requirements
Document. This document is an integral part of the first review gate.

However, Brian has noticed that the stakeholder requirements don’t
seem to be used to drive the design after this gate. The documents
are written, but the benefits are not being realised. Acceptance
continues to throw up issues that were identified by the Stakeholders
early in the life cycle, and design driven trade-offs seem to be done ad
hoc, without tracing back to the original requirements. As a result,
there remains the need for costly re-work and re-test to deliver
something that meets user needs, with a noticeable lack of customer
confidence that the developed systems will deliver real benefits. Brian
is under pressure from the Operations Director to explain why his
operational staff is spending valuable time defining requirements that
don’t seem to make any difference to the end results.

So, what should Brian do to ensure projects don’t see the Stakeholder
Requirements Document as shelf-ware, simply there to tick an
inconvenient box at a review gate? How does he realise the benefits
of early definition of stakeholder requirements, and justify the
involvement of the operational users?

I look forwards to your suggestions – although shooting project
managers at random does not count, even if it often seems to be the
best option!

Simon Hutton
Editor
INCOSE UK

INCOSE UK Proceedings For Sale

We have proceedings from past conferences for sale, including:

o INCOSE International Symposium 1999 – Brighton
o UK Spring Conference 2006 – “The Best of British”
o UK Spring Conference 2005 – “Interoperability”
o UK Spring Conference 2004 – “Moving the Profession Forwards”
o UK Spring Conference 2003

We also have a limited number of the
unique 10th Anniversary Mugs left

over from the 2004 conference.

Contact Gordon Woods (Gordon.woods@incose.org) for
details or to buy a CD or Anniversary Mug.
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Around the Regions

Midlands Local Group
“Chip Fryer Event” – 11 November 2006

The meeting was convened to demonstrate the Chip Fryer prototype
which uses UML models to develop embedded hardware and software
systems design. The meeting was well attended by 16 attendees
representing the SEIC (5), BAE SYSTEMS (2), Loughborough University
(7), Artisan (1) and SELEX-SAS (1).

In brief, the Chip Fryer prototype (which is in its early stages of
development) is a design tool for embedded systems. It allows a co-
design environment for both hardware and software and uses UML to
provide a common understanding of design need. The prototype
interprets those needs, and drives more conventional tools and
techniques to arrive at a more balanced and cohesive system design.

The patent for this approach was filed in August 2006, a spin out
company will be formed early next year to develop the prototype
further and move toward a production version by the end of 2007.

Some of the benefits of this approach are:

 Reduced time to market
 Maintenance of design integrity
 An opportunity for software reuse and performance
improvement
 A truly integrated approach to design of hardware and
software

Following the presentation, a demonstration was given on how Chip
Fryer converted a UML model of an FIR filter into design files. The
response of the design solution was then shown as a simulation. All
attending thoroughly enjoyed this event, demonstrating a practical
application of UML.

Ken Astley
Midlands Local Group

Find out more about the Midlands Local Group and future
events on our web site www.incose.org.uk/Midlands.htm.

Bristol Local Group

MODAF Event
31 January 2007

This event was billed as an attempt to
“provide a mixture of retrospective case
study material, and attempt to define
the place of MODAF within the

architectural frameworks community.” 37 attendees were treated to an
overview of MODAF as it is currently applied, followed by an overview
of the future of MODAF. Experts in their fields delivered both
presentations, so we were treated to a real inside view.

James Fielder of the MOD Integration Authority introduced the work of
the IA, and explained the MOD aspiration to create a definitive and
authoritative architecture repository that will provide a coherent and
consistent view of the enterprise.

James was supported by Phil Saviides of the Malvern Modelling Lab.
Phil explained the detail of the MODAF Metamodel, and the views used
to represent the underlying model.

To reinforce these concepts, Phil and Adrian, a fellow modeller,
demonstrated MODAF using a representative example based on a

Search and Rescue Helicopter case study. We were fortunate to have
time to encourage a discussion, ranging from coping with changes
over time, interfaces and encapsulation, at all levels of the OSI stack.

Once comfortable with the current state of play, Dr Peter Bryant of
LogicaCMG outlined the future of MODAF. Peter covered the drivers
for on-going development, including the relationship with UML and
SysML standards. It was interesting to have the thoughts behind the
layered architecture elements linked vertically to support options
analysis explained so well. Even the quick foray into the world of
services and SOA made sense!

It is clear that MODAF is under continual improvement, based on
evolving best practice and the real experiences of the IA Modellers at
Malvern and in Industry. All presentations were extremely well
delivered, and the Bristol Local Group must be congratulated once
again for providing a stimulating and entertaining evening.

Simon Hutton
Editor
INCOSE UK
Find out more about the Bristol Local Group and future events

at: www.incose.org.uk/bristol.htm
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Midland Local Group UML Interest Group
SysML Workshop - 8th February 2007

The INCOSE Midland group SysML/ UML practitioners group hosted a
SysML workshop at the SEIC, Loughborough, on 8th February 2007.
This 2 hour event was facilitated by Francis Thom of Artisan, and
attended by a grand total of 11. Around 30 had registered but it was
unfortunate that the 8th Feb turned out be the day the snows came to
the Midlands! Credit must go to the organiser, Ken Astley, for
managing to keep what turned out to be a worthwhile event on track.

The workshop provided a general overview of SysML. The benefits of
the model based approach of SysML were discussed, and Francis
described the various types of SysML diagrams. This gave the
workshop sufficient knowledge to explore the cross cutting principles
of elements across each of the SysML diagram types, including the use
of illustrative examples. Finally, some of the advantages of SysML
over UML were described. Artisan also provided CD’s of the
presentation to all that attended

A reminder that our next meeting will take place on Thursday 22nd
March 2007 from 2pm - 4pm at the SEIC. The main business of the
meeting will be a presentation given by Mike Gould, Systems
Engineering Manager, BAE SYSTEMS, Land Systems on the topic of 'A
practical introduction to UML for system designers'. Can I also take
this opportunity to ask all group members to suggest additional topics
related to the use and application of SysML and UML that they wish to
debate with other group members at this meeting.

The summary aims of the group are to:

 Develop a body of knowledge with respect to the use of the
SysML and UML languages and the tools used to support those
languages in order to:

 Provide advice and recommendations on problem solving;
 Provide advice and recommendations on which tool it is

appropriate to use and when to use it;
 Develop and exchange views on good practice which inform the

aims mentioned above;
 Provide an open discussion forum for tool manufacturers and

practitioners regarding tool use;
 Develop a view on data and tool integration in the context of the

design life cycle (e.g. establish a view on verification and
validation best practice);

 Periodically disseminate information;
 Develop links with similar groups both in the UK and world wide;

Consider the interaction with existing and new frameworks as and
when they come along.

If anyone has any comment or suggestions regarding how the group
can move forward on any of these topics, I would be interested in
hearing from them in time for the next meeting. Please register with
me if you wish to attend, I will try to arrange catering for the event.

Ken Astley
Midlands Local Group

Membership renewal -
Doing it in Dribs and Drabs!

Thank you very much to just over half of INCOSE UK members who
pay by Direct Debit. It saves you
money, it saves INCOSE effort and
money and more importantly it
encourages you to receive the full
benefit of INCOSE membership for a
whole 12 months rather than letting
it lapse and join again at some time
later during the year.

Central Office deletes you if you have not renewed by about end of
July and we spend the ensuing months reinstating you right up to the
next Spring Conference. Does that ring a bell?

Our membership continues to grow –it is above 450 at the time of
writing and if this continues together with the usual number of new
members joining at the Spring Conference we should top the 500 in

the near future. It would be very good to keep it there and continue to
grow. Now would be a good time to complete a Direct Debit form for
your forthcoming renewal on 1st June, and send it to me reducing the
number of renewal reminders that I have to do.

Retrieve a Direct Debit form from the website, complete it –indicating
if you need a receipt - and send to me now – the address is on the
form and the rest will just happen.

Or we can spend months doing it in dribs and drabs like we do every
other year!

John Mead
Administrator
INCOSE UK

Preview and ePreview are sent regularly to every INCOSE UK Member. Copies are
often made available at local group events to non-members, and electronic copies can be downloaded
by visitors to our web site. Each edition will be read by over 500 systems engineering professionals,
giving a unique path to a clearly defined market segment. Your organisation can benefit from this
exposure by advertising your company, product or service in Preview and ePreview, for as little as £250
for a full page colour advertisement in Preview, or £300 for a paragraph and link in ePreview. For further
details, and special member rates, contact our Administrator, John Mead, at john.mead@incose.org.

Reach Out to the UK Systems Engineering
Community with INCOSE Preview!
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Events Calendar

Using MODAF - 20 March 2007
This IET organised event in Winchester on Tuesday 20 Mar 07 comprises two lectures. Eugene
McSheffrey of Telelogic will look at the MOD Architecture Framework, followed by a case study on the
practical application of MODAF within the Air Traffic Domain, presented by Peter Hotham and Steve Winter
of NATS. For registration details: http://www.iee.org/events/event/0216FC55-D5F1-DC99-
9D030BC2B8DC7241&i=1

A practical introduction to UML for system designers – 22 March 2007
The next scheduled meeting of the INCOSE Midland SysML/ UML practitioners group meeting will be on
Thursday 22nd March 2007 at the SEIC, Loughborough, starting at 2pm. The subject of the meeting will be
‘A practical introduction to UML for system designers’ by Mike Gould of BAE SYSTEMS – Land Systems.
Details: http://www.incose.org.uk/Midlands.htm.

Requirements Elicitation Techniques – 28 March 2007
In a slight departure from usual Bristol Local Group event, this session will be split into two linked elements.
In the afternoon there will be a tutorial on various popular requirements elicitation techniques (e.g. problem
frames, SSM, and use cases). In the evening there will be an opportunity to try these out on a range of
problems, with the performance of each technique being assessed for suitability at the end of the event.
Details: http://www.incose.org.uk/Downloads/BLG%20poster%2006-07%20programme%20v0_1.doc.

INCOSE UK Spring Conference – 16 to 18 April 2007
The INCOSE UK Spring Conference 2007 will be held at The Marriot Hotel, Swindon between 16 and 18
April 2007. Details: http://www.incose.org.uk/sc07.htm.

Code Generation 2007 – 18
th

to 20
th

May 2007
Code Generation 2007 will bring together leading practitioners in the fields of model-based engineering,
domain-specific languages and software system families. With its practical focus, this event will give
engineers the knowledge to apply these approaches in their own organisations. Code Generation 2007 is
supported by The IET, OMG and IASA. Visit the Code Generation 2007 web site for more information.

Systemic Issues in Major Projects – 23
rd

May 2007
Every big project tends to sufferfrom systemic issues that Systems Engineering would seem well suited to
address. This Bristol Local Group event looks to bring out some of the issues that have emerged from
National Audit Office reports into major projects.

INCOSE International Symposium 2007 – 24 to 28 June 2007
Mark your calendar for the INCOSE 2007 International Symposium, 24-28 June 2007 in San Diego,
California, USA. The theme is Systems Engineering: Key to Intelligent Enterprises. Details:
http://www.incose.org/symp2007/

Simulation and Operational Analysis – 11
th

July 2007
Simulation or operational analysis is an important tool in the system engineer’s toolbox. This Bristol Local
Group event will feature invited speakers explaining how they have used various techniques. Further
details are available on the BLG web site www.incose.org.uk/bristol.htm.

INCOSE International Symposium 2008 – 15 to 19 June 2008
An early heads-up for the 2008 International Symposium, to be held in the Netherlands. The theme of the
eighteenth INCOSE International Conference is Systems Engineering: the Planet. Details:
http://www.incose.org/symp2008/

Preview is the Quarterly Newsletter of the UK Chapter of INCOSE, the
International Council on Systems Engineering. All INCOSE UK members
receive a copy of Preview, in addition to the 3-weekly e-mail bulletin
ePreview. INCOSE Members also receive the quarterly Systems
Engineering Journal, and INSIGHT, the INCOSE Newsletter.

Original articles, letters, thoughts or views on Systems Engineering or related
events in the UK are welcomed. The Summer Edition of Preview will appear
during June 2007. Contributions should be sent to the Editor at
simon.hutton@headmark-analysis.co.uk before 15

th
May 2007.

Alternatively write to Headmark Analysis, 8 Inglewood, Barrow-in-Furness,
Cumbria LA13 9UN.

The deadline for the Summer Edition is 15
th

May 2007.

If you have an event you
would like to have publicised
to the UK Systems Engineering
Community through Preview or
ePreview, or wish to contribute
an article, please contact:

Newsletter Editor
Simon Hutton

E-Mail:
Simon.Hutton@incose.org

Or write to:
Headmark Analysis
8 Inglewood
Barrow-in-Furness
Cumbria LA13 9UN

Communications Director
Gordon Woods

E-Mail:
Gordon.woods@incose.org

UK Administrator
John Mead

E-Mail:
John.mead@incose.org


