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Notices 
 

 

Meet the Presidents 
 

Pat Hale, the INCOSE 
President, will be attending our 
Networking Dinner in October 
and looks forward to meeting 
as many of you as possible.    

 
The President-Elect of 
INCOSE, Mrs Samantha 
Brown and the President-Elect 
of INCOSE UK, Mr Doug 
Cowper will also be there. 
 
This networking event provides an excellent 
opportunity to meet not only the Presidents 
but also other members.   This working 
dinner will be held in Hangar1 at the Royal 

Air Force Museum Cosford on Friday 31st 
October 2008.   Hangar 1 contains many 
interesting displays including the Transport 
& Training Aircraft Collection, Missile 
Collection and Aero Engine Collection and 
you will have the chance to explore at will. 
 
More information about the event is 
available at www.incoseonline.org.uk 
 
 
I do hope you will be 
able to join us. 
 
Andrew Daw 
INCOSE UK President 

 

 
 

 
Events Volunteers 

 
We currently have a small 
and dedicated team who 
help us to organise and 
run the various INCOSE 
UK events.  Getting 
involved in this aspect of 

INCOSE can be a rewarding, and even 
enjoyable experience.  It is also the kind of 
thing which looks good on career 
development reviews or your CV.  
 
We are currently looking for volunteers to 
help us with the 2009 Spring Conference.  
We need help with the promotion of the 

event; with the technical programme and 
paper review and help during the event 
with bag stuffing, marshalling etc.  We are 
also keen to expand the coverage of UK 
local groups and events.  If anyone would 
like to help, or requires more information 
please contact Rick Adcock on 
r.d.adcock@incose.org.   
 

The current events team will be on hand at 
the Autumn Assembly, 24-25 November to 
provide information on these or any other 
event related topics. 

 
 
 
    
 
 

Editorial 
A nice mixed bag this autumn. 
 
The event reports show the interesting 
thinking that continues within our midst.  
Having been to Utrecht myself, I enjoyed 
reading the articles that IS08 inspired, if 
any more of you have reflections on the 
symposium please send them in. 
 

This edition has a good blend of the serious 
and more light-hearted, which sets the 
mood nicely for the forthcoming autumn 
assembly…  

… and with our “glorious” summer nearly 
over and the nights drawing in, these 
articles give you something to huddle up 
next to a nice warm fire with. 
 
As ever please write and express your 
opinions! 
 

Malcolm Gardner 
Editor 
INCOSE UK 
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Event Report: Technology Lifecycle Management by Ayman El-Fatatry 

INCOSE UK 1-Day Event; 22nd May 2008, 9:30 – 17:00; The Systems Engineering Innovation Centre, Loughborough 

 
INCOSE UK has successfully hosted a 1-day event at Loughborough in 
the East Midlands focused on technology lifecycle management. The 
event took place on the 22nd of May 2008, attracting attendance from 
across different sectors of industry and academic disciplines. The 
event was presented by INCOSE UK in association with the UK’s 
Integrated Products Manufacturing Knowledge Transfer Network 
(IPMKTN), the Centre of Excellence in Metrology for Micro and Nano 
Technologies (CEMMNT) and the Systems Engineering Innovation 
Centre (SEIC). 
 
The participation of these organisations helped attract a multi-sector 
and multi-disciplinary audience which was key to the theme of the 
day. This theme focused the presentations on management of 
technology transfer, where the successful integration of technologies – 
old, new and emerging – is a challenge faced by many industries from 
across all sectors. To this end, the development of processes and 
methodologies capable of enabling technology 
transition is vital to the successful development 
of systems capable of evolving in functionality 
and adapting to changing requirements.  
 

Aims and Achievements 

The event attempted to establish how systems 
engineering provides the basis for such 
processes, methodologies and toolsets. These 
will enable the development of best practice that 
will allow industries to enhance their forecasting 
capabilities as well as their respective technology 
insertion planning process.  
 
In this context, this one-day event helped initiate a debate on how, 
with systems engineering, organisations: 

• will be better placed to identify emerging technologies and 
facilitate their insertion into products and services in a way that 
is minimally disruptive and optimally beneficial. 
• can determine the probable life cycles of emerging 
technologies and explore ways to: 

• utilize maturing technologies effectively and efficiently over 
their useful life cycle; 
• disengage from or replace obsolescing technologies at an 
optimal point for a given service or product instantiation or 
aspect of a system, and; 
• dispose of obsolescent technologies in a manner beneficial 
to all stakeholders. 

 

Presentations 

The day commenced with a presentation by Prof Tony Gillespie - a 
distinguished DSTL Fellow - on how technology transition is managed 
within the defence arena over the very long lifecycles that are 
characteristic of military platforms. Dr Gillespie furnished his 
presentation with excellent examples to illustrate best practice as well 
as the pitfalls.  
 
Nick Appleyard, Lead Technologist for Electronics/Photonics/Electrical 
Systems at the Technology Strategy Board, outlined the UK’s national 
strategy for technology programmes and how these aim to focus on 
national priorities that sustain capabilities and generate wealth. Key to 
this strategy are technology roadmaps that are being evolved by 
industry in collaboration with government and academia by enhancing 
the relationship between the TSB and the Research Councils, 
particularly the EPSRC. These roadmaps are underpinned by a holistic, 
systems-centric, approach to global product commercialisation and 

integration. In essence, Nick emphasised that the TSB are there to 
encourage the progress of emerging technologies along their lifecycle, 
and to help cross the “valley of death” in Innovation funding. This is 
further articulated in the TSB’s recent document entitled; “Connect 
and Catalyse”, http://www.innovateuk.org/content/news/connect-and-
catalyse.ashx. 
 
Dr Neil Stainton from Smith and Nephew provided a view on 
technology transition and incubation from the perspective of a health 
care industry, focusing on wound care, healing and orthopaedic 
biomaterials as examples for his presentation.  
 
The aerospace sector’s perspective was well presented by Richard 
Beasley, a Systems Engineering Specialist and Company Skill Owner at 
Rolls Royce, basing his views on the aero gas turbine engines for the 
Harrier, Eurofighter and the Boeing 747/767. His examples were used 

to exemplify how systems engineering principles 
are used to simplify the process of technology 
insertion by reducing cost, timescale of 
development and qualification to make change 
easier.  
 
A technology-driven perspective was presented 
by Prof Hugh Clare from Liverpool University and 
Emente Ltd. His presentation was given in the 
context of the micro & nanotechnology 
developments in the UK and the national / 
regional programmes he helped champion. 
Examples emphasising the disruptive nature and 
evolving complexities associated with these multi-
disciplinary technologies were provided by Dr 

Mark Begbie the Technology Group Director at the Institute of Systems 
Level Integration (iSLI). Both presentations helped set the 
requirements for the processes and methodologies necessary to 
mitigate against disruption, minimise time to exploitation and 
maximise functionality.  
 
Prof Andrew Richardson from Lancaster University described a process 
that is specifically meant to manage such multi-functional complexity, 
referred to as “design-for-x” whereby x implies testability, reliability, 
yield, packaging, disposal, assembly….etc. More generic examples of 
other systems engineering processes and best practice were provided 
by Prof Paul Davies, Innovation Manager at Thales UK, who shared 
with the audience his models and processes for capturing and 
managing innovation. 
 

Conclusions 

Finally, the event concluded with some comments by Samantha 
Brown, from BAE Systems, relating to the day’s main discussions. 
Samantha, in her capacity as the INCOSE President-elect, summarised 
the main activities undertaken by INCOSE (International and UK) that 
address this theme of technology lifecycle management. This final 
presentation paved the way for a short panel discussion allowing the 
speakers and the audience to deliberate over some of the main issues 
raised during the day. 
 

“It was a really good day, highly worthwhile, and 

you may quote me.” – Paul Davies, Head of 
Innovations Group, Thales Aerospace Division 
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Further Information 

For further information on INCOSE and a copy of the complete set of 
the presentations please refer to the INCOSE UK website: 
http://www.incoseonline.org.uk/Default.asp  
 
For information on the supporting organisations, please refer to: 
• The UK’s Integrated Products Manufacturing Knowledge Transfer 
Network (IPMKTN), http://www.integratedproductsktn.org.uk/ 
 

• The Centre of Excellence in Metrology for Micro and Nano 
Technologies (CEMMNT) http://www.cemmnt.co.uk/ 
 
• The Systems Engineering Innovation Centre (SEIC) 
http://www.seic-loughborough.com/AllPages.html?Page=1 
 
Dr Ayman El-Fatatry 
Business Development Manager 
The Systems Engineering Innovation Centre 
Loughborough 

 
 

Event Report: INCOSE IS08 – a Newbie’s View by Tony Hardy 
 
For my first exposure to the world of INCOSE, I attended the 2008 
International Symposium in Utrecht in the Netherlands on 15-18 June. 
This year’s theme was “Systems Engineering for the Planet” and was 
attended by around 500 delegates from 27 countries, including a large 
UK contingent. 

About Utrecht 

Utrecht is a delightful city, situated on a canal about half an hour out 
of Amsterdam. Our hotel and the conference centre were located on 
the “modern” side of town, but if you went through the railway 
station, you emerged, Narnia-like, into a magical world of cobbled 
streets, bikes, dykes, canal side cafes and bars. It even boasts a Miffy 
museum, creator Dick Bruin being Utrecht’s most famous resident. 
 

 
This normally sedate Dutch city was, however, transformed into a 
boisterous sea of orange on the Tuesday night as the national team 
took on Romania in their final Euro 2008 group match. It seemed 
Utrecht’s entire population had turned out to cheer on their side. 
Space in the bars was at a premium, but I was amazed at the 
friendliness and hospitality of the locals as they took time out from the 
match to enquire what this strange gaggle of British systems 
engineers was doing in their midst. 

The Banquet 

Wednesday night saw the Symposium banquet 
in the Nederlands Spoorwegmuseum – that’s 
the railway museum to you and me. As can be 
seen (left) my colleague and new INCOSE UK 
Communications Director, Ian Gibson, got well 
into character. Tables were laid out in the 
courtyard, surrounded by marvellous examples 
of railway engineering through the decades, and 
we were treated to a fine display of local clog 
dancing prior to the meal! 

The Conference 
The conference itself boasted some excellent papers, workshops and 
tutorials. Highlights from my own perspective included:  

• “Design Principles for Survivable Systems Architecture” (MIT) – a 
set of 12 design principles for survivability, and empirical tests to 
validate and measure adherence to them. 

• The “Cyclone Process for Dealing with Vague Requirements” 
(Bone) – a kind of spiral development version of the “cone of 
confidence” that we use at Sula to describe the requirements 
refinement process. 

• “A Systems Approach to the Transition of Emergent Technologies 
into Operational Systems – Herding the Cats, the Road to 
Euphoria and Planning for Success” (Austin et al) – quite a 
mouthful but actually a new slant on the subject of SRLs.  

• “Technology Readiness Assessment: a Systems Engineering 
Process to Ensure All Your Pegs and Holes are Round Before 
Beginning Development” (Walker) – we’re all familiar with TRLs, 
but what TRL do you assign to a 1,000,000 slice toaster?  

• A frightening vision of “Security in the 22nd Century” (de Spain) 
where the world is overrun by nanoscopic robots and terrorists 
wearing invisibility cloaks! 

 

…2009? 

All-in-all the event was definitely well worth attending – I’ve already 
started putting together the business case for the 2009 symposium – 
East Meets West in Singapore!  
 
 
 
Tony Hardy 
Sula Systems Ltd, Wotton-under-Edge, Glos. 
thardy@sula.co.uk
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Event Report: INCOSE IS08 – CAB Forum Debate chair Ayman El-Fatatry 

14th June 2008 – Utrecht; Accelerating the Pace at Which Systems Engineers are "Grown" in Industry 

The Context 

The skill base of systems engineering is increasingly in demand by 
manufacturing industries, service providers, infrastructure developers 
and integrators alike.  
 
This demand, it is believed, far exceeds the supply delivered through 
either the existing "seasoned" resource or that of freshly trained 
graduates.  
 
Indeed, the scarce availability of experienced systems engineers is 
proving to become increasingly a critical bottleneck in pursuing and 
delivering the requirements associated with complex systems. 
 

The Challenge 

Industry and service providers (private & government sectors) are 
seeking to enhance their systems engineering skills base by orders of 
magnitude within as short a time as is possible (a few years).  
 
Although this skills base may, indeed, vary in competency levels 
(practitioners through to professionals/specialists) it will need to start 
from a common base of awareness and appreciation of the holistic 
perspective that systems engineering envelops.  
 

o Attaining this level of awareness across the entire resource 
is the first challenge.  

o Progressing the competency level of the practitioners to that 
of professionals is the second challenge.  

o The third challenge is to significantly enhance the numbers 
of systems engineers across the enterprise. 

 

The Barriers 

o Good systems engineering practices evolve from experience 
(learning on the job).  

o Projects (the job) must deliver successful outcomes to all 
stakeholders (performance and financial) and tend to be 
intolerant to errors, trials and mistakes.  

o In this context, experience is difficult to secure for the 
"many" and alternative strategies for developing the 
resource are proving necessary. 

o Professional training is one potential route for "growing" 
systems engineering, but this option provides limited 
"hands-on" experience. Such barriers need to be overcome 
and addressed. 

 
 

 

The Debate 

The CAB members were invited to deliberate over the following points 
in the context of the above: 
 

1. An articulation of the challenge (fact or fiction) 
2. Potential solution(s) 
3. View points and perspectives (industry, service, government, 

academia). 
 

Main Outcomes from the Debate 

 
o 80% of the attendees agreed with the requirement (need 

for enhancing the pace at which systems engineers are 
“grown”). 

 
o This requirement does, however, need to be corroborated 

with evidence (still not fully convincing). 
 

o Most organisations tend to hire / recruit “seasoned” systems 
engineers (usually working for competitors!). 

 
o Alternatively, organisations tend to recruit domain specialists 

with specific systems engineering skills (particularly in: 
Architecture, Integration, Multi-disciplinary competencies 
and Soft Sciences). 

 
o Training at organisations takes the form of: 

o Tailored courses (delivered by academia) 
o Training on the job 
o Company-wide initiatives (passport recognition of 

systems engineering) 
o Mentoring 
o Integrated practical courses (industry and 

academia). 
 

Recommendations for INCOSE 

 
The following three recommendations are put forward by the CAB to 
the INCOSE Board of Directors for consideration: 
 
 

1. All relevant INCOSE products should include a focus on (i) 
soft skills integrated within (ii) processes and (iii) hard skills. 
(e.g. via the CSEP content). 

 
2. INCOSE should continue with its effort in enhancing the 

systems engineering skills base at undergraduate levels and 
below (schools). Positive engagement with professional 
associations would help in this context (e.g. PMI and PDMA). 

 
3. INCOSE could help coordinate and champion a workshop 

aimed at addressing this specific challenge with the 
objective of developing a roadmap for the way forward. 
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Article:  Systems Optimisation Process Applied to Railways by Larry Fawkner 
 
As engineers we have many ideas on how to do things differently and 
better.  However, too often our ideas are thwarted by financial and 
commercial departments, sometimes rightly, sometimes wrongly. 
 
In my company we specialise in systems optimisation and asset 
management. We have developed a methodology for optimising 
complex engineering systems, called the Systems Optimisation 
Process (SOP).  
 
The SOP provides a metric to sell and justify change and ideas so that 
they can be implemented and also restrains the engineering 
imagination where it is not (yet) viable. It marries systems engineering 
with economics, and combines performance, asset management, cost 
and risk modelling to determine the most 
profitable investment decision for either the 
public or private sector. 
 
Engineering provides the options and 
determines performance.  Economics 
determines the relative value of each 
option and which is best for the business. 

SOP applied to London Underground 

We have applied the SOP to help London 
Underground reduce its whole-life system 
costs by more than £0.5 billion and energy 
consumption by more than 20 per cent. 
 
Typically, 80 per cent of life-cycle costs are 
determined at the concept design stage, 
demonstrating the importance of getting it 
right early on. SOP helped to explore how 
plans for new trains, signalling, operating 
solutions and power infrastructure could 
best improve performance and revenue, 
and reduce energy consumption and 
costs. This led to a cut in energy usage for 
the Victoria, District and Metropolitan line 
upgrades by 20 per cent and brought 
overall system costs down by £0.4 billion, 
while reducing Capital costs by £250 
million. SOP is currently being applied to 
study similar improvements for all London 
Underground line upgrades and help 
value-manage the tendering process for 
major projects and verify that tender 
performance is delivered. 

How does it work?  

Using a complete system approach, SOP 
helps look at the bigger picture and work 
out what will benefit the system as a whole. The evaluation can be at 
any level of complexity depending on the data, simulators and 
modelling tools available.  
 
Systems Optimisation Phases: 
 
Phase 1: Define options. This phase involves significant stakeholder 
consultation to ensure the feasible system options are captured. The 
challenge is to identify the system options when most of the experts 
are knowledgeable about individual elements of the system and not 
the system as a whole. 

 
Phase 2: Analysis. This starts with a mix of Operational and 
Engineering Simulation studies with commercial or bespoke simulation 
packages to derive a set of simulation reference scenarios to represent 
the options. Simulation can be data hungry and time consuming.  The 

secret is to simulate a limited number of scenarios from which the 
results for all options can be interpolated/extrapolated.  The reference 
case simulation scenarios and additional operational inputs and 
parameters feed into the Systems Optimisation Modelling which 
calculates the whole-life costs and benefits for each option and outputs 
cashflows, NPVs (Net Present Values) and business case ratios.  
 

o The best option optimises the trade-off between the whole-life 
costs, and revenues/benefits. 
 
o The systems optimisation modelling automatically performs a 
sensitivity analysis on its inputs and determines the robustness 
of the answer and the associated risk. 

 
o The systems optimisation modelling 
automatically optimises combinations of 
key inputs.  For a railway this could be 
operational system parameters such as 
service levels and operating speeds to 
answer the question: At what point is the 
service no longer worth improving due to 
the negative impacts on costs and society 
such as increased energy consumption? 

 
Phase 3: Specification. The simulation and 
systems optimisation modelling produces an 
optimised ‘Conceptual Solution’ for the whole 
system and/or assets within the system. For 
a rail infrastructure project this would typically 
comprise a specification for the cost (the 
engineering – trains, signalling and control 
etc.) and the benefits (the services and 
speeds at which to operate).  Often in the UK 
expected train service levels are fixed and 
the optimisation process is used to find the 
lowest whole-life cost solution to provide a 
specified level of performance. 

How can SOP be applied? 

The SOP is relevant to many industries – 
from transport networks to health and utilities 
services, facilities management and building 
design. Typical applications include: 
 

• Designing new infrastructure, major 
upgrades and extensions. 

• Value-management of the supply chain 
– development of tenders, tender 
evaluation, validation of performance 
delivered, development of 
performance-based contracts. 

• Managing existing assets - finding the most efficient combination 
of maintenance, refurbishment and replacement. 

• Optimising business processes and government services. 

• Design and implementation of decision-making tools including 
models and IT data solutions. 

• Facilitating public–private partnerships. 

• Devising and implementing incentive structures. 

• Risk assessment and cost-benefit analysis. 

• Change management, partnership working and conflict 
resolution. 

 
 
 
Larry Fawlkner 
Cogitare 
 info@cogitare.biz  
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Article:  Let’s Play “Spot the System!” by David Hawken 
 
My job is to raise the systems engineering skills level in the Defence 
Equipment & Support (DE&S) organisation, which is responsible for 

equipping and supporting the UK’s armed forces for current and future 
operations. The organisation has over 20,000 people, around half of 
which will be involved in systems engineering in some way (although 
many do not realise it).  
 
In 2006, I conducted a baseline study, which identified the need for 
some awareness-level training (as defined by the competency set 
developed by UKAB members). I set in place a three-day awareness 
course run by Rick Adcock of Cranfield University that has proved very 
popular. I also wanted to introduce a series of half-day briefings, 
whose aim was to give people an appreciation of systems engineering 
and how to find out more. 
 

The half-day briefing proved more problematic in determining both the 
content and mode of delivery. I first tried a ‘briefing to the masses’ 
approach, but that did not seem to be very effective, mainly, I believe, 
because people went to listen rather than to interact. I now deliver the 
half-day briefing to smaller groups of up to fifteen, typically from a 
single team, which tends to generate greater interaction and interest. 
The rest of this article describes the approach I take to introduce 
people to system concepts – I play “spot the system”! 
 
“Spot the system” is an easy game to play. I start by saying that we all 
use the word ‘system’ in everyday language, which suggests we know 
about systems. The audience agrees. I then state, to their horror, that 
I’m going to test their understanding. To do this, I show the audience 
five pictures and their job is to tell me whether they believe that what 
they are looking at is a system… or not. The five pictures are shown 
below… feel free to play along! 

   
   
   
   

   
Metal whisk Engine Potato-peeling machine 

   
   
   

  
Flock of birds Military capability 

 
 
 

  

The first picture shows a metal whisk in use. The audience is 
generally convinced this is a system and on being asked why, the 
following are typical responses: there’s interacting parts, there’s an 
overall purpose and there’s a person involved. All these are useful as 
they occur later in the presentation and it allows me to refer back to the 
person who originally offered the suggestion when we reach that point. 
However, there’s usually one person brave enough to argue that it is 
not a system, usually on the basis that ‘there must be more to it than 
that’. 
 
 
The second is an engine. This is usually met with the reaction that ‘if 
it’s not a system, it should be’! Some people go to great lengths to 
explain its systems properties, although someone will shyly suggest it 
is not a system, but a subsystem. Undeterred, the audience usually 
settles for it to be a system. 
 
 
The third is the Professor’s Potato-peeling machine, which usually 
raises a smile but by now the audience is confident and it is declared a 

system without too much debate. However, some will now question 
their response to the metal whisk as we now have two people in the 
picture and the significance of the interaction of people starts to enter 
the debate: does a system need to have more than one person? This 
is useful later, when I introduce the idea of socio-technical systems. 
Nevertheless, it is usually declared to be a system. 
 
 
The fourth, the flock of birds, is met by stunned silence: it must be a 
system, but why? No hardware, no ‘wiggly amps’ (ie networks), no 
people. Maybe systems engineering is not so straightforward after all. 
 
 
Finally, I show a military capability in the form of Skynet 5. Relieved, 
the audience immediately pronounces it to be a system. Some brave 
members will push the boundary and say it’s a system-of-systems 
without really understanding what they are talking about, but I cover 
that distinction later in the presentation. Inadvertently, the audience 
has also admitted that systems engineering is an essential part of their 
day job. 
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I then introduce a system model, a simplified and slightly modified 
version of that developed by Derek Hitchins (see 
http://www.hitchins.net/SysMods.html#topic%201). On the feedback 
forms, this model (coupled with the seven samurai model of James 
Martin, http://www.incose.org.uk/Downloads/7%20Samurai-Martin-
v040316.doc ) frequently gets a mention in ‘what did you like most’ 
part of the presentation.  
 
In summary, the model considers a system consisting of three 
attributes: form, function and behaviour: 
 

• Function (what a system does), consisting of its: 
o Mission: the primary purpose of the system  
o Resources: what the system needs to enable it to 

complete its mission or to maintain itself within its 
environment (for example, information or data but 
equally power or cooling). This also covers the systems 
needed to store, convert, distribute and manage 
resources. 

o Viability: for a system to maintain itself within its 
environment it must be able to exert control over its 
internal components to achieve its mission and survive. 

 

• Form (what a system is), consisting of its: 
o Structure: the boundary of the system, its 

interconnections with the outside world and the 
interconnections between its sub-systems. 

o Influence: the influence the system has (or takes from) 
its environment with which it resides. 

o Potential: what the system can achieve given its 
internal features. 

 

• Behaviour (which describes how the system responds to change 
and how it is perceived by others), consisting of: 

o Stability: how well the system withstands change, 
including ‘misuse’ such as invalid inputs. 

o Responsiveness: how quickly a system responds to 
change. 

o Adaptation: how well a system adapts to enduring 
change. 

 
I introduce some other system concepts such as emergence and 
complexity and then take the audience through the pictures again to 
see whether they have changed their minds. 
 
With a little creative thinking, most of system attributes above can be 
identified in the metal whisk… until I come to viability. My claim is that 
the metal whisk is not a system as it does not exhibit viability: in other 
words, without cleaning the blades the whisk would eventually stop 
working. At this stage, the audience usually cries foul play and protests 
that they have been misled. I let such protests run for a while and 
thankfully someone in the audience usually comes to my defence. I 
then stop the argument, as that is what it becomes, to explain that all 
we are arguing about is whether the kitchen sink is considered to be 
inside the kitchen boundary or not (it’s not shown in the picture). If it is, 
we probably have a system: if it is not, we probably don’t. This 
emphasises the importance of where the system boundary is set and 
recording any assumptions made… and communicating them. 
Otherwise, we can end up with some very heated, irresolvable 
arguments as everyone is correct given their assumptions. 
 
The engine is easier. I have the person who thought it was a system to 
run through the model and very quickly we see it has form, but little 
else. What is missing here is context: it is technically known as a ‘bag 
of bits’. This is also a useful point to make reference to the idea of 
technology readiness levels  
(http://www.aof.mod.uk/aofcontent/tactical/techman/content/trl_whatar
ethey.htm ). 
 
The potato-peeling machine presents a new challenge. Running 
through the model gives the audience a warm feeling that it is a 
system (note the small oil can to assist with viability). I then point to 
one of the wheels in the mechanism and ask what would happen if I 

removed it and how could the machine be made to work again. People 
can mentally rebuild the machine. Likewise, the purpose of the bell can 
be understood easily. So, from one well-chosen viewpoint, we can 
understand (and simplify) the machine. This is an example of 
something that is complicated but not complex and so we would not 
apply systems engineering to it: this introduces the idea that systems 
engineering is about the management of complexity. I usually joke that 
is what happens when systems engineering goes wrong! By the end, 
the poor Professor is usually made redundant by the audience! 
 
I then move to the flock of birds: this is the opposite case to the potato-
peeling machine. I suggest to the audience that we ask a bird why it 
flocks. I suggest the bird would say it doesn’t, it simply flies. When we 
describe the patterns we can see, the bird would reply that all it is 
doing is flying so it stays close to its fellow birds (for security), tries not 
to hit a fellow bird (that’s dangerous) and tries to fly in the middle of the 
surrounding birds (where it is easiest to fly). Unfortunately, all the birds 
are trying to do the same thing at the same time and the resulting 
emergent behaviour is what we see as flocking. In contrast to the 
potato-peeling machine, which we can understand from a single 
viewpoint, here we can only understand this situation from the 
viewpoint of all the birds combined. This is a complex system. I also 
note that unlike the other examples, this system does not have a fixed 
form, its history cannot be repeated and its future cannot be predicted 
with a high degree of certainty. 
 
By now the audience is pleased to see Skynet 5 again, it is a system 
(probably a system-of-systems, but that’s another story) and it gives 
me an excuse to show a MODAF architectural view OV-1 (see 
www.modaf.com) and hence introduce the role of architectures. 
 
The above approach has several advantages: it encourages audience 
interaction that continues throughout the presentation; it introduces 
many of the system concepts in a fun way that can otherwise appear 
dry and theoretical; it allows people to appreciate that they do develop 
systems and systems engineering is important to them. Most 
importantly, there is always someone in the audience who will expose 
a new perspective to one of the pictures, so I learn as much as the 
audience. 
 
 
 
 

Dr David Hawken is the Systems Engineering Upskilling 
Team Leader working for Defence Equipment and Support, 
part of the UK MoD. 
 
He can be contacted on david.hawken670@mod.uk. 
 

 
____________________________________________________ 
 
Authors Note: 
The above content has been shaped and influenced through 
discussions with numerous people: Hillary Sillitto, Phil Davis, Les 
Oliver, Rick Adcock, David Oxenham and Sarah Sheard (from her 
workshop at EUSEC06).  
 
The illustrations have been taken from the Internet and are only used 
for non-profitmaking, education purposes. The originals can be found 
at: 
 
Metal Whisk, Photo by Chaloner Woods/Getty Images,  
URL: www.viewimages.com  
Air-powered car engine developed by Guy Nègre.  
URL: www.product-reviews.net  
Potato-peeling machine by William Heath Robinson.  
URL: www.brassgoggles.co.uk  
Flock of birds:  
URL: www.johnsonbanks.co.uk  
Skynet 5:  
URL: www.mod.uk  
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Article: Heathrow Terminal? by Allen Fairbairn 
 
Andrew Daw briefly mentioned in the last Preview that I had appeared 
on a Friday evening Newsnight programme, having been asked to 
comment on the Heathrow Terminal 5 debacle, which was one of the 
prominent news items at that time.  
 
Getting There 
Normally, I wouldn’t remember the date of something that happened 
so long ago, but a bus lane camera operated by London Transport has 
faithfully recorded my late night drive up to London on the evening of 
the 28th March and sent me a bill for £120 - which is not claimable on 
INCOSE expenses in case you’re wondering. Since I must have spoken 
for all of 2 minutes, that’s a good consultant’s rate – in a manner of 
speaking! 
 
So.  How did I get there in my INCOSE capacity and what did it all 
achieve? Well, the first thing to say is that the Newsnight researchers 
do use Google. Whether they only use Google, I haven’t found out, 
but the business editor for that evening had connected “large projects 
failures” with “Systems 
Engineering” and ended up at our 
chapter website quite rapidly earlier 
that day. He contacted Gordon 
Woods, our website point of contact 
at that time and Gordon rang me at 
about midday on the 28th, since 
one of my INCOSE duties turns out 
to be Press Officer! So I rang the 
BBC back and having mentioned 
the CT word (Channel Tunnel) it 
seemed to have the desired effect – 
eminently qualified to comment on 
large project failures – I agreed to 
turn up at 10pm or thereabouts for 
an ostensible 6 minute stint on the 
Newsnight programme which went 
out at 10.40.  Not much time for a 
briefing, I thought and rightly so, 
since we didn’t have one.  
 
My fellow “expert” turned out to be Professor Heinz Woolf, someone at 
“the more benign end of the Germanic & nutty spectrum” as a current 
blog I found on Google attempts to describe him. The question which 
was clearly forming in the Newsnight editor’s mind that day as we 
discussed attempts to explain the failure of Terminal 5 to be 
commissioned on time – or at all, as of that evening – was whether 
the projects we were handling were simply too complex. Heinz, I 
discovered during the interview (and not before), was minded to say 
that certain types of complexity were irreducible and we could 
continue to expect problems with such large projects. I had thought I 
was there to be a pot calling a kettle black and fully expected to be 
savaged by Mr Paxman for daring to have anything to say on the 
subject. Fortunately for me, the conspiracy theory for the evening was 
not correct; I got the other one – the nice interviewer (Gavin Esler) 
who actually listened to what his “experts” said and moulded his 
questions accordingly.  
 
Reduction, Complexity and Humility 
“Complexity was reducible”, I heard myself saying, having been fully 
prepared for the interview with a brief powder puff around the gills at 
about 10.30pm and the use of a BBC steel comb to straighten out the 
locks. Heinz didn’t bother – as you can see from the picture above – 
and he’d been there before. “There was also something called 
incremental commissioning”, I went on to say, “which did not seem to 
have been tried at Heathrow, and meant that you didn’t try to deliver 
it all at once in one big bang, with fare paying passengers from day 
1.” Then I heard myself talking about humility; “We need to recognise 
the high complexity of the things we are creating (so many things are 

just taken for granted) and expect to have problems – unintended 
consequences – which usually need time to resolve”. Suddenly it was 
all over. I briefly met the Newsnight editor after the programme 
finished and then I drove home for two hours replaying the four or 
five minute slot over and over again and thinking up all of the things I 
could have said - and didn’t!  
 
I was grateful to Andrew Farncombe for chatting over the issues and 
certain tactics beforehand – we both assumed a Paxman interrogation, 
thumb screws and all, so it was a pleasant surprise to discover that he 
was actually on a long weekend or something. 
 
…what’s in it for us?  
So, at the end of the day: what use to INCOSE? I didn’t even get 
around to mentioning the organisation by name, although I did get a 
few SE’s in here and there. I had thought of the obvious “Well, I’m 
glad you asked me that question, let me tell you about INCOSE  . . . “ 
but, since I so despise politicians and the like who do such things, I 

couldn’t have done it myself and 
kept a straight face! 
 
I think I can now approach at least 
one BBC editor on SE type issues 
and offer a view. In this vein, any 
thoughts on making an approach to 
the Beeb on a topic of relevance to 
the Chapter would be welcomed.     
 
And Finally 
I was very surprised when I watched 
a recording of the interview the 
following day at home. I could just 
about relate to what I was saying, 
which seemed much more cogent 
than at the time. I think this was due 
to the torrent of thoughts and ideas 
that were rushing through my head 
at the time of the transmission and 
my recollections were based on a 

muddle of what I said and what I only thought. It’s definitely a skill to 
be acquired, this TV personality business. I’m happy to have dipped 
my toe once. As a good systems thinker I know that is not a 
repeatable experience. 
 
Postscript 
One of the things I completely overlooked saying was what we 
actually did on the Channel Tunnel during commissioning. Having 
commissioned the various parts, we then ran the whole thing on an 
increasingly timetabled basis using customers’ HGV vehicles at first, 
but without charge. It was an inspired idea – got the operators, big 
and otherwise, away from the ferries to at least have a look at the 
Tunnel and, since they weren’t paying, there was a strong spirit of co-
operation, everybody mucking in to make it all work. I could have 
suggested this on the box, as I did to a British Airways check-in person 
months later in Terminal 5 when I was travelling to the US and 
everything was working as it should. “Oh, that would have been a 
good idea”, she said, recognising straightaway, without any prompting 
from me, how good a PR exercise it would have been to get travellers 
on free or heavily discounted tickets testing out the terminal systems 
with users and staff all in a positive frame of mind, instead of testing 
to destruction the patience of fare paying passengers who ended up 
getting financially compensated anyway. Since we now know the 
downside of the Terminal 5 debacle was the wrong side of £50m (not 
counting the loss of good will and migration to other airlines), running 
all of its T5 services free for two months or so would have been a 
bargain and a great PR stunt to boot. But then, what do I know about 
users and their requirements – I’m just a simple SE!       
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Letters to the Editor   
 
Brain Drain 
Please have a look at the attachment that someone sent me Efforts to 
Slow Defense Industry’s Brain Drain (from the New York Times, By 
Philip Taubman, 25 June 2008) – rather interesting.  
http://www.nytimes.com/2008/06/25/us/25engineercnd.html    
 
“Over the last decade, even as spending on new defense projects has 
reached its highest level since the Reagan years, the Pentagon has 
increasingly been losing the people most skilled at managing them. 
That brain drain, defense experts like Mr. Kaminski say, is a big factor 
in a breakdown in engineering management that has made huge cost 
overruns and long delays the maddening norm.”  
 

 

 
I’m absolutely certain we have the same problems in the UK; and also 
in France. Over a lunch recently, I heard various Dons at the Toulouse 
Aerospace University bemoaning the same thing. Except for them it’s 
worse; because they insist that students continue a 2nd language to 
Masters level, they go and work in the City in Stuttgart or London, not 
even Paris! 
 
I’m not sure what this means for INCOSE, but it’s worthy of some 
debate. 
 
Regards, 
Paul Davies 
 

Local Groups   
 
Successful Launch Event for the Scottish Local Group 

The Scottish Local Group held a successful launch event on Tuesday 
2nd September, on the theme of "Systems Engineering for Business 
Success" at the Institute for System Level Integration, Livingston.  
This well attended event featured a range of guest speakers from 
industry and academia, covering a diverse set of topics extending from 
implementing systems engineering in small companies, to an analysis 
of learning points from mega projects such as Heathrow Terminal 5, 
and the role of systems engineering within large organisational 
initiatives such as UK MoD's Through Life Capability Management 

initiative.  The next Scottish INCOSE event is on Tuesday 21st October 
and will be an all day tutorial on the intriguing topic of TRIZ - a 
methodology for rapid innovation and problem solving. 
  
New Programme of Events for the Bristol Local Group  

The Bristol Local Group is currently finalising its programme for 2008-
2009, sticking to the familiar style of six diverse events spread across 
Autumn, Winter and Spring.  The first event will be in mid October, 
but exact details were yet to be confirmed at the time of going to 
press. 

 
From the corner…  by our regular contributor 
 
Protecting the Sum of the Parts – Patent Madness 
 

I don’t know about you, but I enjoy 
my food. And so did the Sybarites of 
ancient Great Greece. Living as they 
did on a fertile plain in Southern Italy, 
they took the time to invent new 
dishes for citizens to try. Of course as 
soon as one chef came up with a good 
dish, it was copied by all other 
restaurants to attract customers.  
 

End result? The chefs stopped inventing recipes because it was not 
worth their while. This left the Sybarites very unhappy. Then someone 
came up with a bright idea. Any chef who came up with a good new 
recipe would be the only one allowed to serve that dish for a year. 
This was made law in Sybaris. The chefs went back to inventing 
recipes and the Sybarites to enjoying their luxury.   
 
And so began what became the monopoly and patent laws. The first 
Royal Patent was given by Edward II in 1311 granting John Kempe (a 
Dutchman) and his company a monopoly on a method of weaving. 
Why? England considered itself lagging behind mainland Europe 
technologically. (Yes, even back then…) As with any decent 
bureaucracy, the patenting system got very complicated. In fact it got 
so complicated that Charles Dickens wrote a not so short story 
showing up the idiocies of what inventors had to go through! Needless 
to say we have since had a bout of streamlining and efficiency savings, 
thank goodness.  
 
So What for Systems Engineering? 
So what effect do patents, and monopolies for that matter, have on 
systems engineering?  
 
Undoubtedly if it wasn’t for the patents laws, investors would be less 
willing to put their money into inventions and getting them into 

production. This is all well and good for developing single technologies 
like steam boiler technology for steam engines.  
What about if you want to merge one technology with another? If 
either technology is protected by patent, then any inventor has to 
negotiate and agree its use in his system invention. Now if a 
technology is being added to a system that has several, or indeed 
many, patents associated with it, the inventor would have to agree the 
use of every patent with its inventor... This sounds like a money-
making machine for patent lawyers.  
 
Such numerous negotiations and multiple payments would put 
inventors off from even trying to develop their patent into a product. 
So we now have the opposite effect of what patents were designed to 
do, which could be why progress in systems engineering developments 
are so lagging behind single technology developments. More 
importantly, this may be partly why the understanding of systems 
engineering is in its infancy compared with single technologies.  
 
When you consider that about half of all inventions these days are of a 
systems development nature, something extraordinary is going on 
despite the hindrances of the patent system. We are now very much 
into the era of invention by system. If only we could change the 
patent process to be more streamlined for systems. 
 
I’m sure the editor would welcome your ideas. But you could also 
write to your MP…   
  
…and what happened to the Sybarites and their wonderful life? Well, 
they attacked a neighbouring city called Crotona. Only the Crotonians 
were better fighters than them. After defeating the Sybarites, they 
diverted the river Crathis to destroy Sybaris to prevent any further 
attacks. Now that’s what I called engineering! 

 O. B. Server 
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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 is chaired by Ayman El-Fatatry, of BAE 
Systems, and advises the Board on aims and strategy, and co-ordinates working group activities with the Technical Director, Andrew Farncombe. 

 
   

  
 
 
 
 
 
 
   

  
 
 
 
 
 
 
 
 
 
 

 
   

  
   

 
 
 
 
 
 
 
 
 
  

  

 

UKAB Contacts 
 

Company Contact Name Email Address Telephone  

Atkins Michael Wilkinson mike.wilkinson@atkinsglobal.com 01252 738574 

AWE Kerry Barker kerry.barker@awe.co.uk 0118 981 4111 

BAE Systems Ayman El-Fatatry a.el-fatatry@lboro.ac.uk 01509 635203 

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

DSTL David Oxenham daoxenham@dstl.gov.uk 01980 614609 

EADS Astrium Peter Gilder peter.gilder@astrium.eads.net 0230270 4539 

GCHQ Robert Stevens rgsteve@gchq.gsi.gov.uk 01242 221491 

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

Halcrow Steve West wests@halcrow.com 020 7602 7282 

Harmonic Ltd Dave Keep dave.keep@harmonicltd.co.uk 01460 256500 

HMGCC Eric Maycraft ericm@hmgcc.gov.uk 01908 510970 ext 7230 

Loughborough University John Hooper j.g.hooper@lboro.ac.uk 01509 227024 

MOD DE&S David Hawken david.hawken670@mod.uk 0117 913 5028 

QinetiQ David Venn dvenn@qinetiq.com  01305 212399 

Rolls Royce Richard Beasley richard.beasley@rolls-royce.com 0117 9068054 

Selex Sensors & Airborne Systems Kevin Littler kevin.littler@selex-sas.com 01268 883983 

Telelogic UK Ltd Hazel Woodcock hazel.woodcock@telelogic.com 01865 784285 

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

The Salamander Organisation Ltd. Robert Eyre bob.eyre@tsorg.com 0870 161 1700 

UCL Ady James amj@mssl.ucl.ac.uk 01483 204115 

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

University of Bristol Patrick Godfrey patrick.godfrey@bristol.ac.uk 0117 33 17061 

Vega Group PLC Paul King paul.king@vega.co.uk 01707 391999 
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Events 
 
The next national INCOSE UK event will be our annual Autumn Assembly on the 24th and 25th November 
2008. It will be held at the Heythrop Park Hotel and Country Club near Chipping Norton in Oxfordshire 
(visit: http://www.heythroppark.co.uk). This year’s Assembly will have the theme of ‘Best Practice in 
Systems Engineering’.  
 
Traditionally, Autumn Assemblies have an interactive and ‘delegate involvement’ emphasis and this year’s 
event will be no exception. There will be a variety of formats with ‘master class’ type sessions run by 
acknowledged experts in their fields, combined with ‘hands on’ syndicates and workshops. 
 
 

Planned Events 
An updated INCOSE UK events calendar is shown below.   
 

Date Event Location Theme 

21 Oct 
2008 

TRIZ – Rapid 
Innovation Problem 
Solving 

Institute for System 
Level Integration 
(iSLI), Livingston, 
Scotland 

Systems Engineering for Business 
Success’ 

31 Oct 
2008 

Meet with 
Presidents 

Royal Air Force 
Museum Cosford, 
Shropshire 

A Networking Dinner beneath the wings 
of the magnificent Comet and Varsity at 
the Royal Air Force Museum 

24-25 Nov 
2008 

INCOSE UK 
Autumn Assembly 

Heythrop Park 

Systems Engineering Best practice,  
(includes INCOSE UK AGM). To find out 
more about this event, including an 
AA08 brochure available for download, 
or to register for this event visit 
http://www.incoseonline.org.uk/  

Jan/Feb 
2009 

1-Day Symposium 
Opportunity for local communities to help run a 1 day event, 
with support from UK events committee 

30 Mar -  
01 Apr 
2009 

INCOSE UK Annual 
Spring Conference 

East Midland 
Conference Centre 

tbc 

April 2009 
Conference on Systems Engineering Research (CSER) at Loughborough 
http://cser.lboro.ac.uk/   

May/June 
2009 

1-Day Symposium 

19-23 Jul 
2009 

2009 International Symposium: East meets West - The Human Dimension to Systems 
Engineering, in Singapore. 

Sept/Oct 
2009 

1-Day Symposium 

Nov 2009 INCOSE UK Autumn Assembly and AGM 

 

 

Events Notices 
The proposed joint seminar with the IET in October has been postponed.  The forthcoming Autumn 
Assembly will include a session by the INCOSE UK Architectures Working Group. 
 
A full programme of events for the Bristol Local Group is currently being finalised, starting in mid October 
2008 and running through to July 2009." 
 
Note: we would like to continue the 1-day events into 2009.  Local members in Bristol and Loughborough 
have already taken up the challenge of helping to organise a national 1-day event in their area.  These 
events are run under the UK events team, with full support given in budgeting, organisation and on-line 
registration.  Local organisers are asked to come up with a theme and content and local organising 
support to help run the event.  If you think you might be interested, contact me at r.d.adcock@incose.org 
for more details.  
 
Rick Adcock 
Events Director 
INCOSE UK 

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 

Malcolm Gardner 
 

malcolmg@obsgroup.uk.com 
 

or call 01582 713737 

 
 

UK Administrator 

John Mead 
 

john.mead@incose.org 
 

 

________________ 
 

 

 
Not an INCOSE Member? 

Join INCOSE UK To-day! 
 

What  would I be joining? 
By joining the UK Chapter you also 
obtain full membership of INCOSE .  
 

How  do I join? 
Fill in the on-line application at 
www.incoseonline.org.uk 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. 

 

 

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

 


