
We live in an increasingly “Systems World” where the solutions to complex problems are modular, flexible,
open, networked, etc. There is a need for Systems Professionals to specify, develop, integrate and use such
solutions, and for this to be synchronised to maximise benefit to the enterprise. These systems professionals
may come from Management, Engineering or Operational disciplines. To work effectively together they need
shared principles, approaches and techniques.

During the event we will consider how applicable and relevant some of the classical and more modern System
Thinking and Lifecycle Approaches are to the current practice of Systems Engineering; whether small to
medium organisations do things differently and why; the challenges of analysing the safety and resilience of
networks of systems and how to use Progressive Assurance to gain confidence in them through life; and the
relationships and overlaps between Capability focussed acquisition, Enterprise Architecture techniques, and
Systems Engineering. 

Included in the event programme are world class tutorials:

For the latest information visit our conference web site: www.incoseonline.org.uk
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Theme
The theme of the 2009 INCOSE Autumn Assembly
(AA09) is “Approaching New Horizons in a 
Systems World”.  
More and more of the challenges facing UK Industry
and Government are systems challenges.  To deal with
these challenges, problem owners, solution suppliers
and end users are increasingly working together to
explore the full scope of problems; produce strategic
investment plans to manage problems and solutions
through life; develop solutions based upon flexible,
open and modular technologies; and configure,
operate, sustain and evolve integrated end-to-end
solutions.  This requires a number of disciplines to work
together as part of a Systems Approach and presents a
unique challenge to the Systems Engineering
community, both in domains with a tradition of
Systems Engineering  and in domains which tackle
similar problems but which do not have a history of
Systems Engineering.

Content
The AA09 programme covers the big questions facing
Systems Engineering.  We will be attempting to
demystify some of the current hot topics and consider
how Systems Engineering can play a full role in these.
We will look at some of the critical principles and
practices of Systems Engineering and discuss how they
need to change to face future challenges.
The event includes topics currently under investigation
by INCOSE UK and International Working Groups. This
is your opportunity to find out what these working
groups are up to and maybe to get more involved.  

Programme
There will be two types of session at AA09. Quarter-day
theatre sessions offer insight and discussion on four
selected topics each day. Half-day tutorials allow more
time for exploration with a choice of two subjects each
afternoon. We are particularly pleased to be offering
tutorials from both UK and internationally renowned
presenters. Further details on the theatre sessions and
tutorials are given in the following pages.
Tutorials and theatre sessions will run in parallel on the
afternoon of each day and you will need to nominate
your choice for each afternoon when registering for the
event. Tutorial numbers will be limited to a maximum
of 30 to avoid overcrowding, so be sure to book early if
you want to secure a place on one of them.

Benefits
Anyone involved or interested in Systems Engineering
will benefit from this event, but we are particularly keen
to gather the practitioner community to tackle these key
issues.  We hope that over the course of the two days,
those attending will be able to find an opportunity to
add their expertise to a discussion, take part in practical
applications and exercises, and learn more about
advanced techniques from another part of the
community, so benefiting them and their organisations.
Please join us at AA09, and help us to make this a
stimulating and exciting event, which offers real value
to UK INCOSE members.

Rick Adcock, UK INCOSE Events Director
Andrew Farncombe, UK INCOSE Technical Director

Welcome to the Autumn Assembly 2009
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“Tornado” a Steam Locomotive for the 21st Century
A1 Steam Locomotive Trust
The A1 Trust has spent three million pounds building a
completely new Peppercorn A1 Pacific to the original
design, as seen on BBC Top Gear.
The A1 Pacific class locomotives were built just after the
Second World War for express travel between London
and Scotland.  They are named after Arthur Peppercorn,
the last Chief Mechanical Engineer of the London North 
Eastern Railway.

All 49 of the Peppercorn A1 locomotives were scrapped
under the British Railways Modernisation Plan. The A1
Steam Locomotive Trust is thus effectively creating the
50th member of the class.
Find out more at http://www.a1steam.com.

Recreation not Restoration
The after dinner speaker on Monday will present a brief
history of the A1 Pacific and the creation and
fundraising of the A1 Trust. The original members of the
Trust donated the price of a pint of beer per month to
get the work started.
The construction so far will be described using original
engineering drawings; illustrating the engineering
behind the creation of the new parts and comparing 
the resources to hand today with those for the 
original engines.  The Trust’s base in Darlington where
the locomotive has been assembled will be shown, and
the challenges of testing the locomotive on the Great
Central at Loughborough and subsequent mainline
testing will be discussed.
The presentation will conclude with a view of the future
hopes and aspirations of the A1 Trust. 
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Day 1 : 26th October : Morning
Time Conference Theatre
08:50 – 09:00 Introduction to Day 1

09:00 – 10:30 Reviewing System Concepts against the challenges of a Systems World

10:30 – 11:00 Coffee

11:00 – 12:30 A Review of Model-Based Methods for Systems Engineering

12:30 – 13:30 Lunch

Day 1 : 26th October : Afternoon
Times Conference Theatre
13:30 – 15:00 Life-cycles – are our life-cycle 

approaches up to current and 

future needs?

15:00 – 15:30 Coffee

15:30 – 17:00 Systems Engineering for the 

smaller organisation: a question 

of scale or a different approach?

17:00 – 17:30 INCOSE UK Annual General Meeting 2009

18:30 Pre-Dinner drinks

19:30 Dinner

Day 2 : 27th October : Morning

Time Conference Theatre
08:50 – 09:00 Introduction to Day 2

09:00 – 10:30 Unlocking the value of Enterprise Architecture

10:30 – 11:00 Coffee

11:00 – 12:30 Understanding Capability – Concepts and Application

12:30 – 13:30 Lunch

Day 2 : 27th October : Afternoon

Time Conference Theatre

13:30 – 15:00 Resilient, Dependable Systems-

of-Systems

15:00 – 15:30 Coffee

15:30 – 17:00 Using Progressive Assurance to 

gain confidence in the 

Properties of Complex Systems

17:00 Close

AA09 Programme
Please note: each morning there will be plenary sessions in the Conference Theatre. 
Each afternoon you have a choice of either attending the Conference Theatre sessions, or selecting one of two
parallel tutorials. Tutorials are limited to a maximum of 30 delegates each.  
Registration is open on each day from 8:00 am.

Registration is available per day or at a discounted rate for both days – see back pages for member, non-member and student
rates.  Tutorials are included in the price and places will be allocated strictly on a first come, first served basis – so you would be
wise to book early!

While INCOSE UK will make every effort to provide the programme as advertised it may become necessary, for reasons beyond
our control, to make changes to speakers and/or to the timings and content of the programme. INCOSE will not be liable for any
costs incurred by delegates in relation to such changes.

Full registration details and prices are included in this brochure. Go to www.incoseonline.org.uk for online registration, full
information and any last-minute changes.

Tutorial 1

Soft Systems Methodology

(SSM)

Tutorial 2

Advanced Systems Concepts

for Systems Engineering
OR OR

Tutorial 1

System Dynamics

Tutorial 2

How Architecture is

advancing Systems

Engineering practice

OR OR
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One of the foundations of Systems Engineering is a set of
system concepts, many of which we share with other
engineering, management and scientific disciplines.  Over
time these concepts have led to the assumptions and
principles upon which Systems Engineering is based, even
though many of those practising or involved with it are not
explicitly aware of them.  The concepts have been developed
and refined over time by researchers from a number of
disciplines, often by abstracting or generalising our
understanding of current engineered artefacts, human activity
systems, social organisations or systems in nature.  However,
do these concepts, built up over the last 60 years, give us the

foundations needed to deal with the challenges of the future
Systems World?

In this session John Davis and Theo Tryfonas (University of
Bristol) will present their view of the system concepts critical to
Systems Engineering, produced as an input to a guide to
System Thinking they are developing with Professor Patrick
Godfrey (Bristol) for the INCOSE UK Chapter. Sarah Sheard
(Third Millennium Systems) will consider some of the
advanced system concepts emerging from the world of
complex adaptive systems and network theory and ask how
these might be of use to Systems Engineering.

Programme : Day 1

The term Model Based Systems Engineering (MBSE) has
become part of the language of Systems Engineering over the
past few years. What is MBSE and why should the Systems
Engineering community be interested in it?

To answer these questions we must look at system modelling
languages and approaches. The Unified Modelling
Language (UML) is specified and managed by the Object
Management Group (OMG) and used for modelling software
systems. The Systems Modelling Language (SysML)
introduced extensions to the UML for the purpose of Systems
Engineering. Over the past decade a new systems practice in

software development called Model Driven Architecture
(MDATM) has emerged and is now entering its second
generation of specification by the OMG.

This session will look at the principles of MBSE and MDATM and
what they bring to Systems Engineering. It will review the
latest MDATM ideas and look at how they might help us to tackle
some of the future Systems Engineering challenges.

The session will conclude with an open discussion of how
MBSE and MDATM fit into the evolution of Systems
Engineering. The session will be led by Professor Charles
Dickerson (Loughborough University).

09:00 - 10:30 : Plenary Session 
‘Reviewing System Concepts against the challenges of a Systems World’

11:00 - 12:30 : Plenary Session 
‘A Review of Model-Based Methods for Systems Engineering’
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1 The term ‘life-cycle’ is a way of describing the engineering
activity, ownership and use a system will go through during its
life, from cradle to grave. Over the years a number of life-cycle
approaches have been proposed and many organisations take
a particular life-cycle model as a standard and then tailor it to
their own needs. Their choice of life-cycle model is usually
influenced by which industry they belong to, and the tailoring
they do reflects the characteristics of the systems they 
work with. 

This session will identify the main life-cycle approaches and
models and discuss the differences between them. It will
address the following questions: When should each one be
used? How do you select a life-cycle? What are the
implications of using the wrong one? Are our life-cycle
approaches up to current and future needs? What guidelines
can be given for tailoring life-cycles? 

The session will be given by Rick Adcock (Cranfield
University) and Andrew Farncombe (John Boardman
Associates Ltd).

13:30 -15:00 : Conference Theatre Session
‘Life-cycles – are our life-cycle approaches up to current and future needs?’

How important is Systems Engineering to a Small/Medium
Enterprise (SME)? There is a recurring observation among
those working for smaller organisations that much of Systems
Engineering seems too bureaucratic and long-winded to be
appropriate outside large organisations involved in very large
projects. 

This session will ask the questions: “Is there some form of
Systems Engineering lite for SMEs?” Does the difference
between the Systems Engineering needed by an SME and that

for a larger organisation lie in the nature of the Systems
Engineering carried out, or simply in the scale with which it is
applied?  Is the difference to do with company size or is it about
the transition from being a niche product supplier (albeit an
excellent one) to an organisation that wants to mature/grow
into a company that thinks systemically?

This session will be led by Doug Cowper (Cleave Systems
Ltd), Ian Gibson (Sula Systems Ltd) and Professor Alan
Smith (University College London).

15:30 - 17:00 : Conference Theatre Session
‘Systems Engineering for the smaller organisation: a question of scale or a different approach?

Professor Peter Checkland
INCOSE Pioneer
[ See Page 6 for details ]

Sarah Sheard
Principal at Third Millennium Systems and INCOSE Fellow
[ See Page 6 for details ]

13:30  - 17:00 : Parallel tutorials
Soft Systems Methodology Advanced Systems Concepts
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Enterprise Architecture (EA) has long been regarded as a key
enabler for aligning business and IT change. However, given
current economic pressures and the challenge of proving
business benefit from EA approaches Gartner has predicted
that by year end 55% of EA programs will be stopped. 
So what’s next for EA? 

In this session Anthony Golledge and Nick Rhodes from
business and technology consultancy Detica will give an
overview of EA, summarise its current health and outline a
pragmatic “change architecture" approach to realising

benefits through EA. They will assert that by applying System
Engineering disciplines and embedding architects at the heart
of change EA will continue to yield short-term and strategic
benefits for public and private sector clients alike. 

By attending this session you will gain an understanding of
EA’s past, present and future and recognise the System
Engineering principles that are key to EA success.  You will also
learn about the tight correlation between dynamic EA and
increased shareholder value by linking what you do
(engineering and change) to why you’re doing it (benefits).

The UK Ministry of Defence talk about capability, the
commercial world talks about outcome-based contracts. 
Are these similar concepts and if so what have they to do with
Systems Engineering? If we can apply Systems Engineering
principles to deliver outcomes as well as delivering products,
are new techniques and approaches required or is it just a
question of applying existing systems knowledge? In this
session Hillary Sillitto (Thales) and Duncan Russell
(University of Leeds) will explain how the concept of capability
applies to both military and civil applications, and give their

views on the part that Systems Engineering has to play in
understanding capability and controlling its delivery.

The recent call for expressions of interest in the INCOSE UK
Capability Working Group has elicited over 50 replies, which
indicates that this is currently a very hot topic and that we are
some way from an established position. The session chair,
Peter Lister (Harmonic Ltd), will provide feedback from the
first meeting of the Capability Working Group that is to be held
in September.  Ample time will be allowed for questions and
debate on this challenging topic.

09:00 - 10:30 : Plenary Session 
‘Unlocking the value of Enterprise Architecture’

11:00 - 12:30 : Plenary Session 
‘Understanding Capability – Concepts and Application’

Systems-of-Systems (SoS) comprise dispersed, diverse and
independent products and equipments. However, performing
resilience and safety analyses on a SoS using component
summation is difficult, and system federation methods are
costly and tend not to address emergent properties. Current
best practice defined by the US DoD suggests that once the
SoS boundary is defined, the approach is to treat this as a
system in its own right. However, this does not consider
potentially harmful emergent properties, nor does it address
the potential difficulties of managing the complexity of large
distributed systems with fuzzy and changing boundaries (both
internal and external to the SoS).

This session will be led by Andy German, Glen Wilkinson
and Peter Symons (Atkins) and will: (1) Assess a small
number of recent battlefield accidents involving fratricide,
collateral damage, collision and unintentional entry into a
hostile zone. (2) Establish common hazard types and likely
causes. (3) Consider potential system resilience and safety
engineering approaches to elicit and manage potential
emergent unsafe properties. (4) Review various analysis
techniques. (5) See how these techniques can be applied to the
related problem of resilience and safety in the context of Rapid
Incremental Upgrade of In-Service Systems.

13:30 -15:00 : Conference Theatre Session
‘Resilient, Dependable Systems-of-Systems’

Assurance is freedom from doubt. In achieving that we strive
to gain reasonable confidence that desired level of system
safety, reliability, maintainability, operability and performance
will be achieved.  As systems become more complex, flexible,
modular and networked, our ability to use traditional test and
evaluation methods to gain this confidence is reduced, as is
our ability to develop an early understanding of assurance
issues and to influence design/implementation decisions.

One possible way to overcome these issues is to consider
assurance issues and evidence progressively through life.

This session aims to provide an insight into methods and
benefits of structured and progressive assurance on some of
the most recent examples of complex projects in different
industries such as Transportation and Defence.

The session will be chaired by Ivan Lucic (Principal Systems
Engineer, London Underground) with contributions from
Atkins: John Pearce (a Defence view), Amer Saeed
(a Construction view), Roger Short (a Complexity and 
Safety view) and MetroNet: Lucy Regan (a Victoria Line
Upgrade view).

15:30 - 17:00 : Conference Theatre Session
‘Using Progressive Assurance to gain confidence in the Properties of Complex Systems’

Kim Warren
London Business School and Strategy Dynamics Ltd 
[ See Page 6 for details ]

Stuart Arnold, Paul King and Matthew Hause
University of Hertfordshire, Detica, and Artisan respectively
[ See Page 6 for details ]

13:30  - 17:00 : Parallel tutorials
System Dynamics How Architecture is advancing SE practice
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Tutorial Summaries

Soft Systems Methodology (SSM) is a well-tested organised
way of tackling real-world problematical situations in order to
take ‘action to improve’. It was developed at Lancaster
University in a 30-year programme of practical action research
led by Peter Checkland, during which more than 300 projects
were carried out in organisations outside the university. The
initial research strategy was to take Hall’s 1960s ‘Methodology
for Systems Engineering’ as given, and apply it to
management problems outside the technical area for which it
had been developed. As the 1960s approach was found to be
not rich enough to cope with the capricious vagaries of human
situations, an experimentally-derived alternative, SSM,
emerged and was tested in organisations large and small in
both private and public sectors. SSM is the source of the
distinction now commonly made between ‘hard’ and ‘soft’
systems thinking. The tutorial will describe and illustrate SSM
in action, assuming no prior knowledge. It will be relevant to
anyone interested in this extension to the logic-based thinking
of Classic Systems Engineering. 

This tutorial will be given by Professor Peter Checkland.
Peter was a research manager in ICI for 15 years before a
second career in university teaching at Masters and Doctoral
level. His work has attracted four Honorary Doctorates, the
gold medal of the UK Systems Society, and recent honours
from INCOSE and the recently formed Systems Engineering
Honor Society.

This tutorial provides an overview of how the new sciences of
chaos and complexity theory relate to Systems Engineering.
Within the last ten years, the sciences of complex adaptive
systems, networks, small world theory, and even cognitive
science have moved out of laboratories into the popular press,
but Systems Engineering has been slow to make
improvements based on this knowledge. This session
represents a step toward making this information known to
INCOSE UK members so that we will have better ways to
understand our problem spaces and to devise effective
solutions. It will review assumptions made in standard
Systems Engineering and then show different assumptions
and when they can be used. Examples of different
assumptions include networks rather than hierarchies and
markets instead of independent systems. The tutorial
concludes with a look at some of the improvements that can
come from using these concepts within Systems Engineering,
from management and technical standpoints.

The tutorial will be given by Sarah Sheard, Principal at Third
Millennium Systems. An INCOSE Fellow since 2006 and a
recipient of the 2002 INCOSE Founder’s Award, Sarah has
published over 40 INCOSE papers, led the Communications
Committee and the Measurement Technical Committee, and
currently leads the Complex Systems Working Group. She is
an adjunct professor at George Washington University.

Soft Systems Methodology Advanced Systems Concepts

System Dynamics is a method for studying and managing
systems characterised by the dynamic feedback relationships
between their elements. This hands-on session will explain the
key ideas underlying the method and its uses. The tutorial will
introduce the critical issue of managing the performance of
organisations, functions and teams continually over time and
explain why System Dynamics is such an essential tool for this
purpose. Participants will be given the opportunity to run a
simple problem on their own laptops (we will provide access
to the small application you need in advance of the event). It
will then go on to explain how you can go further with System
Dynamics, and end with a discussion on the implications of
System Dynamics for Systems Engineering.

This tutorial will be given by Kim Warren of the London
Business School and Strategy Dynamics Ltd.  Kim has an
engineering background, an MBA and PhD from the London
Business School where he teaches Strategic Management on
MBA and Executive programmes. He is author of the prize-
winning 'Competitive Strategy Dynamics' (Wiley: July 2002)
and recently launched a major strategy textbook ‘Strategic
Management Dynamics’. Kim currently heads Strategy
Dynamics Ltd in addition to his London Business 
School interests.

Architecture, its analysis and its synthesis, has long been at the
core of Systems Engineering.  Architecture frameworks
govern the description and guide understanding of systems’
architecture, and are introducing new formalisms and
methods for Systems Engineering practitioners.  This tutorial
will present current thinking on why and how we conceive of
and communicate architecture, and how this is beginning to
influence Systems Engineering practice.

Stuart Arnold (University of Hertfordshire) will describe the
architecture scene by considering the consensus meaning of
architecture and how we describe it.  Architecture frameworks
have evolved to organise system descriptions and these are
set to become a cardinal feature of Systems Engineering .
INCOSE is closely involved in development of this through its
engagement with ISO.  

Paul King (Detica) will then explain ISO/IEC 42010’s
formalisation of architecture descriptions and their
organisation according to frameworks.  He will show how
these architecture description principles are being put into
practice in a current military C3I system.  

To conclude, Matthew Hause (Artisan) will present the UPDM
(Unified profile for DoDAF and MODAF) initiative that was
started by members of INCOSE and the OMG in order to
provide a UML profile for architectural frameworks. 
He will look at the current direction of UPDM, the additional
viewpoints it contains, and how these will improve
architectural practice and enable interchange of 
architectural information.

System Dynamics How Architecture is advancing SE practice
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Prices
We hope that you will want to attend both days of the
event, but for those short of time either day can be
booked individually at £230 per day. Alternatively,
you can take advantage of the special price of £430 for
both days, a £30 discount.  Non-members are
welcome, but you will be charged an additional £72
that will give you the benefits of INCOSE membership
for one calendar year. 

The student rate is £125 per day (or £225 for both
days). Student membership for non-members is an
additional £20. Delegates must be enrolled in full
time education on a course where at least three-
quarters of their time is spent on engineering or related
fields to qualify for the student rate.

Tutorials are included in the price, but must be
booked at the time of registration. Numbers on
each tutorial are limited to a maximum of 30 and
will be allocated on a first come first served basis.  
All prices quoted here are inclusive of VAT, lunch and
morning and afternoon coffee.

Registration
The event registration will be managed for INCOSE UK
by Dot The Eye Ltd. To register for the event visit our
new online registration facility at
www.incoseonline.org.uk .
Here you can register for the event (including
accommodation) and pay by card through a secure
payment facility with Lloyds TSB Cardnet via Sage Pay.
Options to pay by cheque or company order are also
available.  
If you are unable to take advantage of our on-line
registration facilities please contact Dot The Eye Ltd for
a hard copy registration form either by email at
enquiries@incoseonline.org.uk or by 
Telephone (01460 298217) or Fax (0845 2805304).

Accommodation
Overnight accommodation (including dinner and
breakfast) at the event venue is available at £100 per
night and must be booked with the event registration.
Accommodation is charged at cost so there are no
discounts or concessions.
Non-residents who wish to attend the Monday evening
Dinner, will be charged an additional £35.00

Venue and Travel Information
Scarman Training and Conference Centre is a purpose-
built conference centre.  The main auditorium has
tiered seating in a semi circle for up to 120 delegates.

There is a purpose-built accommodation wing with en-
suite bedrooms which have been designed with your
comfort in mind and all have: spacious desk area with
power and telephone socket, free internet access via
network point, direct dial telephones, television, double
or twin beds, radio alarm, wake-up calls, refrigerator,
tea and coffee making facilities, mineral water,
hairdryer, iron and ironing board, trouser press and are
fully equipped with towels and toiletries.

Car Parking
Free car parking is accessible via a barrier operated
system. Disabled parking spaces are available at the
front of the car park.

Directions
Getting here couldn’t be easier. Scarman is located at
the University of Warwick on the outskirts of Coventry
and is easily accessible by road, rail and air.
You can download the map as a pdf from the venue
website at www.warwickconferences.com, following
the link ‘getting here’.

Event Prices and Registration R
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Please use the on line facility at www.incoseonline.org.uk to register and pay for your attendance. 

The International Council of Systems Engineering (INCOSE) is a not-for-profit membership organisation founded to
develop and disseminate the interdisciplinary principles and practices that enable the realisation of successful
systems. INCOSE has grown significantly since its formation in 1990.

Today, there are over six thousand members representing a broad spectrum – from student to senior practitioner,
from technical engineer to program and corporate management, from science and engineering to business
development. Members work together to advance their technical knowledge, exchange ideas with colleagues, and
collaborate to advance systems engineering.

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

INCOSE UK Limited is registered in England under no. 3641046
Registered address: 3 Trinity Road, Folkestone, CT20 2RQ

Registration now open - please book early


