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The Handbook summarizes the baseline knowledge of systems engineering (SE). it is used in the KA to help identify
how general systems ideas apply to SE. it is used in the KA to help identify how general systems ideas apply to SE.

It only seems like yesterday that I was writing an introduction for the Spring Preview. I have been heavily
involved in the Defence Growth Partnership and the development of a post-graduate apprenticeship in
Systems Engineering. Not my natural forum as I have said BUT in an organisation of similarly minded
systems engineers we need a mechanism where we can have robust internal discussion about all aspects of
Systems Engineering. However, good engineers need to apply good Systems Engineering, and so there is a
significant overlap. We must continue to celebrate and develop our unique systems skills. We need to
welcome and assist all those who need or use systems skills. We should be bringing Systems Engineering and
General Engineering together to create a whole that is greater than the sum of its parts. I thought the event was
a great success and I was very pleased to see the large contribution made by UK Chapter members at the
symposium. A subject that was neither straightforward nor easy! You will find a more detailed report on the
Symposium on pages 4, 5, and 6 of this edition. This leads to a continuing issue around the understanding and
explanation of Systems Engineering. It is difficult to engage if we cannot tell a simple and compelling story.
Still on the subject of events I hope you have not forgotten that in the International Symposium is taking place
in Scotland in the city of Edinburgh. Of course, there is another conundrum here - Systems Engineering is
needed to help with difficult and complex situations. Whilst at the core there is a simple idea, the application
and practice of Systems Engineering is not simple. We must work much harder on explaining it simply. This is
a subtle but important difference. I would like to take this opportunity to thank Kirsty for all her hard work
and in particular her passionate and active leadership of the UKAB. How long have you been a Systems
Architect, and how did you get started? It was the Cold War: Like many systems engineers of my vintage, I
had no first degree, but an HND instead. And lots of practiceâ€¦ Q. What it is about Systems Engineering that
you find so compelling? As applied systems thinking, Systems Engineering has enormous potential for
conceiving and creating small-, large- and global-scale viable systems i. I find that utterly compelling. Has
Systems Engineering changed much since you started out? And that solution need not be technological;
instead, it could be a process, reorganisation, or a social system: Sadly, we are in danger of losing the
enormous potential of Systems Engineering, while adhering to it in name only. What interesting projects have
you undertaken throughout you career? And too many defence programmes to mention. I held two chairs:
Want a worthy career? Be a systems engineer! The debate, involving approximately delegates, was on moving
INCOSE forward by setting clear targets to help it achieve its vision. This report is broken down into three
parts: He will be commencing the President role in January This is a highly deserved and a very welcome
award. This important award was further enhanced by the announcement that our Chapter had the highest
points score of any Chapter. It was announced that next year there will be a new higher award â€” the
Platinum Award. Complete our plans and we could be the first winners of a Platinum award in Edinburgh next
year. The keynote speeches were of a very high quality. Presentations included a range of complementary
issues such as the need, especially in complex situations, for effective peer-to-peer, rather than hierarchical
communication, agility and innovation in product, and excellence in maintaining a focus on the prime goal.
Out of the total of ninety papers presented at the Symposium, the other papers with UK Chapter contribution
included: Taking a systems approach to Asset Management. There was detailed discussion on tailoring
systems approaches, some broad debates about the link between systems thinking and Systems Engineering,
details of architecture and MBSE practice, discussions regarding teaching and training of Systems
Engineering, details of requirements practice, the forgotten role of design in Systems Engineering, the benefits
of learning Systems Engineering by teaching it to other people, and more besides. What was most noticeable
was the range of domains from which input was received. It was far broader than the usual Defence and
Aerospace, although they were there as well! It included a significant input from Health, Built Environment
and Transport. There is plenty of time for UK Members to consider enrolling for the second intake, with
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applications required at the end of the year. Patrick Godfrey describing the skills of a competent Systems
Engineering Leader. The lectures were packed with standing room only. I was one of several invited to speak
and as a presenter, the challenge of trying to keep to the basics and explain it simply was extremely useful. As
usual, there was meaningful discussion and networking among old and new friends outside the lectures. This
is one of the main benefits of the event. The highlight of the social activities was a Symposium banquet at the
impressive Museum of Flight in Seattle. Eating dinner under the wing of a SR Blackbird was an interesting
experience, especially for one whose previous life included being an aircraft engine intake aerodynamicist!
Beyond the technical content, the UK contingent was noticeable on the social scene and contributed to revenue
of the hotel bar significantly. This location should enable those who normally have difficulty with
international travel to attend this event. If you intend to contribute a paper, panel or tutorial, then please
remember that the closing date for submissions is 8 November so if you intend to present start writing now!
See the IS website for more details www. This is a significant step forward as the handbook is a key resource
for the application of Systems Engineering. INCOSE UK Members participate in an influential, invitation only
international Cybersystemic inquiry Recent global environmental changes suggest that Earth has entered a
new, human-dominated, geological epoch: The contention of commentators is the Anthropocene represents the
ascendance of the human species over the rest of the Earth System Malm and Hornborg, However the
literature is not consensual and significant issues exist in attempts to understand in order to make positive
interventions. They included luminaries such as: Umberta Telfner of systemics. A more detailed account of the
proceedings will be made available in e-Preview later in the autumn. The objective of the International
Council on Systems Engineering INCOSE Systems Engineering Handbook is to describe key process
activities performed by systems engineers and other engineering professionals throughout the life cycle of a
system. Edited by David D. Pre-order now on www. This includes the experienced systems engineer who
needs a convenient reference, a product engineer or engineer in another discipline who needs to perform
systems engineering, a new systems engineer, or anyone interested in learning more about systems
engineering. There are currently 30 members at various stages in the process. The new system continues to be
reviewed and updated with lots of really useful feedback from those UK members in the process. Applications
can be made via the UK website by visiting the Professional Development area. This means that candidates
will have the choice of both exams until 31 December after which time the Systems Engineering Handbook
Edition 4 will be fully adopted for Here are our latest CSEPs clockwise from top left: Ricky Clayton, Graeme
Cant, the knowledge exam. Alexandru Toth and Bruce Elliot. Nicholas achieved CEng on 1 June We are
currently looking at how we can improve the experience of our members undergoing Professional
Registration. Nicholas Reynolds This will be advertised to the membership later in the year, any member
wishing to book a place should contact Lynn. Lynn Davis or profdev incoseonline. This framework was later
made an official INCOSE product and is now in common use in many UK and international companies
supporting the competencebased assessment of systems engineers. Whilst competence-based assessment has
grown significantly in the UK and Europe in recent years, in the US the technique was and remains less
common. Work is still on-going to generate the new framework, but this on-going activity has increased
interest in determining how competence-based assessment might be included in the wider INCOSE SEP
programme. There is still much work to be done to get the pilot up and running. However, the key requirement
is that whatever process is eventually defined, it will need to ensure that candidates awarded the
competence-based accreditation are as a minimum meeting the levels of SE technical skills and knowledge
required to achieve CSEP through the existing SEP programme. We believe all these accreditations have value
and will continue to appeal to our members, depending on their circumstances. We will be reporting progress
on this exciting programme development in the coming months. Firstly, we have moved the paper selection
process back onto a more academic footing, requiring entrants to provide fully referenced six page papers to
the judging process, where each paper has been assessed by judges with recognised expertise in the relevant
fields. The aim of this is to improve the quality of presentations at the conference by making sure that the
content is building upon the extant body of Systems Engineering knowledge, captured as a set of papers which
can be referenced after the conference. Early indications from the judging process are that the quality of the

Page 2

INCOSE SYSTEMS ENGINEERING HANDBOOK 2015 pdf
papers is much improved compared to the average level of previous years, so we are hoping that this will
translate into a high quality plenary paper track at the conference. Secondly, the event itself now contains a
number of new side elements, taking advantage of the extra room available at Heythrop Park. Working Groups
will have the opportunity to bid for up to four sessions each day to conduct working group business or engage
with delegates who may not normally be able to attend their meetings. The aim of the Fringe is to provide a
space where delegates can explore and unpack aspects of Systems Engineering theory and practice, engaging
with each other through facilitated discussions. If this goes well then expect to see it repeated at International
Symposium in July next year! In those days the tutorial day was tacked on to the two day conference copying
the model for the International Symposium. Some years ago we decided to run the tutorial day as a separate
event and now it is firmly established in the calendar for the month of June. We have continually tweaked the
arrangements based on customer feedback, analysis of attendance patterns and pure guesswork. Until this year
we have always put out a call for tutorials and selected from the proposals offered.
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Capability Engineering Definition and Characteristics of Systems of Systems There are several definitions of
system s of systems SoS , some of which are dependent on the particularity of an application area. Maier
postulated five key characteristics not criteria of SoS: In the Maier characterization, emergence is noted as a
common characteristic of SoS particularly in SoS composed of multiple large existing systems, based on the
challenge in time and resources of subjecting all possible logical threads across the myriad functions,
capabilities, and data of the systems in an SoS. As introduced in the article Emergence , there are risks
associated with unexpected or unintended behavior resulting from combining systems that have individually
complex behavior. These become serious in cases which safety, for example, is threatened through unintended
interactions among the functions provided by multiple constituent systems in a SoS. System of Systems SoS
â€” A system of systems SoS brings together a set of systems for a task that none of the systems can
accomplish on its own. Each constituent system keeps its own management, goals, and resources while
coordinating within the SoS and adapting to meet SoS goals. It should be noted that according to this
definition, formation of a SoS is not necessarily a permanent phenomenon, but rather a matter of necessity for
integrating and networking systems in a coordinated way for specific goals such as robustness, cost,
efficiency, etc. Because of the independence of the constituent systems, these processes are in most cases
implemented for engineering both the systems and the system of systems, and need to be tailored to support
the characteristics of SoS. These processes are shown in the table below highlighting the fact that these
processes are implemented at both the system and SoS levels, with SoSE often constrained by the systems.
Organizational project enabling processes SoSE develops and maintains those processes which are critical for
the SoS within the constraints of the system level processes. Technical management processes SoSE
implements technical management processes applied to the particular considerations of SoS engineering planning, analyzing, organizing, and integrating the capabilities of a mix of existing and new systems into a
system-of-systems capability while systems continue to be responsible for technical management of their
systems. SoS architecture and design frame the planning, organization and integration of the constituent
systems, constrained by system architectures. Development, integration, verification, transition and validation
are implemented by the systems. SoSE integration, verification, transition and validation applies when
constituent systems are integrated into the SoS and performance is verified and validated. As a result, the type
of organizational structure assumed for most traditional systems engineering under a single authority
responsible for the entire system is absent from most SoS. In a SoS, SE relies on cross-cutting analysis and on
composition and integration of constituent systems which, in turn, depend on an agreed common purpose and
motivation for these systems to work together towards collective objectives which may or may not coincide
with those of the individual constituent systems. Recognizing that the lack of common authorities and funding
pose challenges for SoS, a related issue is the challenge of leadership in the multiple organizational
environment of a SoS. This question of leadership is experienced where a lack of structured control normally
present in SE of systems requires alternatives to provide coherence and direction, such as influence and
incentives. Systems of systems are typically comprised, at least in part, of in-service systems, which were
often developed for other purposes and are now being leveraged to meet a new or different application with
new objectives. This is the basis for a major issue facing SoS SE; that is, how to technically address issues
which arise from the fact that the systems identified for the SoS may be limited in the degree to which they
can support the SoS. Traditionally and ideally the SE process begins with a clear, complete set of user
requirements and provides a disciplined approach to develop a system to meet these requirements. Typically,
SoS are comprised of multiple independent systems with their own requirements, working towards broader
capability objectives. In the best case the SoS capability needs are met by the constituent systems as they meet
their own local requirements. However, in many cases the SoS needs may not be consistent with the
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requirements for the constituent systems. In these cases, the SoS SE needs to identify alternative approaches to
meeting those needs through changes to the constituent systems or additions of other systems to the SoS.
Autonomy, Interdependencies and Emergence. The fact that a constituent system may continue to change
independently of the SoS, along with interdependencies between that constituent system and other constituent
systems, add to the complexity of the SoS and further challenges SE at the SoS level. In particular, these
dynamics can lead to unanticipated effects at the SoS level leading to unexpected or unpredictable behavior in
a SoS even if the behavior of constituent systems is well understood. Testing, Validation, and Learning. The
fact that SoS are typically composed of constituent systems which are independent of the SoS poses
challenges in conducting end-to-end SoS testing as is typically done with systems. Firstly, unless there is a
clear understanding of the SoS-level expectations and measures of these expectations, it can be very difficult
to assess level of performance as the basis for determining areas which need attention, or to assure users of the
capabilities and limitations of the SoS. Even when there is a clear understanding of SoS objectives and
metrics, testing in a traditional sense can be difficult. Depending on the SoS context, there may not be funding
or authority for SoS testing. Often the development cycles of the constituent systems are tied to the needs of
their owners and original ongoing user base. With multiple constituent systems subject to asynchronous
development cycles, finding ways to conduct traditional end-to-end testing across the SoS can be difficult if
not impossible. In addition, many SoS are large and diverse making traditional full end-to-end testing with
every change in a constituent system prohibitively costly. Often the only way to get a good measure of SoS
performance is from data collected from actual operations or through estimates based on modeling, simulation
and analysis. Nonetheless the SoS SE team needs to enable continuity of operation and performance of the
SoS despite these challenges. SoS is a relatively new area, with the result that there has been limited attention
given to ways to extend systems thinking to the issues particular to SoS. Work is needed to identify and
articulate the cross cutting principles that apply to SoS in general, and to developing working examples of the
application of these principles. There is a major learning curve for the average systems engineer moving to a
SoS environment, and a problem with SoS knowledge transfer within or across organizations. In those
situations where the SoS is recognized and treated as a system in its right, an SoS can be described as one of
four types Maier ; Dahmann and Baldwin Directed - The SoS is created and managed to fulfill specific
purposes and the constituent systems are subordinated to the SoS. The component systems maintain an ability
to operate independently; however, their normal operational mode is subordinated to the central managed
purpose; Acknowledged - The SoS has recognized objectives, a designated manager, and resources for the
SoS; however, the constituent systems retain their independent ownership, objectives, funding, and
development and sustainment approaches. Changes in the systems are based on cooperative agreements
between the SoS and the system; Collaborative - The component systems interact more or less voluntarily to
fulfill agreed upon central purposes. The central players collectively decide how to provide or deny service,
thereby providing some means of enforcing and maintaining standards; and Virtual - The SoS lacks a central
management authority and a centrally agreed upon purpose for the SoS. Large-scale behavior emergesâ€”and
may be desirableâ€”but this type of SoS must rely on relatively invisible mechanisms to maintain it. This
taxonomy is based on the degree of independence of constituents and it offers a framework for understanding
SoS based on the origin of the SoS objectives and the relationships among the stakeholders for both the SoS
and its constituent systems. In most actual cases, an SoS will reflect a combination of SoS types. This
taxonomy is in general use. Cook As noted above, many SoS exist in an unrecognized state; this is
increasingly true as the levels of interconnectivity between modern systems keeps increasing. This could range
from an SoS which responds to a particular trigger and is put immediately in place when needs are expressed.
An example of such an SoS would be a crisis management SoS. This type of SoS is updated dynamically
during the operation. At the other end of the spectrum there are well-specified and stable SoS developed to
answer to specified ongoing needs. An example of such a persistent SoS is an air traffic management system.
This type of SoS is acquired and qualified in a well-defined environment and any need for evolution will
imply a formal SE evolution and re-qualification. Originally identified in the defense environment, SoSE
application is now much broader and still expanding. The early work in the defense sector has provided the
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initial basis for SoSE, including its intellectual foundation, technical approaches, and practical experience. In
addition, parallel developments in information services and rail have helped to develop SoSE practice Kemp
and Daw, Now, SoSE concepts and principles apply across other governmental, civil and commercial
domains. Increased networking and interconnectedness of systems today contributes to growth in the number
and domains where SoS are becoming the norm, particularly with the considerable converge among systems
of systems, cyber-physical systems and the internet of things. Difference between System of Systems
Engineering and Systems Engineering Observations regarding differences between individual or constituent
systems and SoS are listed in Table 1. These differences are not as black and white as the table might suggest
and in each case, the degree of difference varies in practice. Modern systems tend to be highly
inter-connected, so that the assumptions that lead to the characteristics of Systems Engineering in Table 2 are
less frequently met.
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Overview There is an acknowledged shortage of engineers in the UK and, with the continuous growth of
Systems Engineering, a significant dearth of systems engineers. Professional bodies and groups address this by
promoting STEM activities Science, Technology, Engineering and Mathematics to the general public,
primarily aimed at school children. I was one of four participants who were invited to perform a short,
ten-minute piece to the audience to introduce and promote Systems Engineering. The audience was limited to
people and all tickets were sold out prior to the event. I also performed a one-man show at the Cardiff Science
Festival in July, where there were tickets available, yet we managed to squeeze in people in total! Just the
numbers alone and the fact that both events sold out before the event show that there is an interest in STEM,
specifically engineering, and that there is definitive hunger for people to know more. All of the magic is
developed and based on Science and Engineering techniques. Other performers have used various topics to
promote STEM including: We had a fantastic turnout of 25 people who watched a short performance, listened
to a presentation and, much to the surprise of many delegates who were hoping for a quiet afternoon, fully
participated in a workshop to develop future ideas for INCOSE UK STEM activities. In the workshop, we
used a methodology known as TeamStorming, that uses brain-storming and team-building exercises in order
to answer a specific problem. Unlike other approaches, the TeamStorming methodology was developed using
best-practice Systems Engineering techniques and, underpinned by a systems model, produces an output that
can be used for other Systems Engineering activities. A typical TeamStorming workshop consists of a number
of well-proven brainstorming exercises that allow a group of people to work in small teams in order to answer
a specific key question that relates to their business. The exercises include defining factors such as ideas,
stakeholders, products, services, actions, etc. These factors are then grouped into affinities common themes
that link a number of factors , which are then voted upon by the participants in order to prioritise the most
important affinities. The picture here shows some of the factors, on sticky-notes, grouped into affinities. The
key roles are then explored by developing a number of empathy maps that put the delegates in the shoes of
these roles, and the different perceptions of each are then explored.. Based on a combination of these affinities
and empathy maps, each team develops a number of storyboards that define how the affinities may be
achieved. Each group is then split into one of two broad categories: Each story board is then executed with
rival teams of beavers and monkeys playing their respective positive and negative actions. In this way, it is
possible to identify a number of actions based on both positive actions and also new positive actions that are
aimed at pre-empting or mitigating against the negative actions. The same story board, but this time with the
actions and monkey wrenches represented by small sticky-notes. All of these outputs are then collated into the
landscape that provides the way forwards for the business. Some of the conclusive actions included: Get
involved There is a need to inspire the next generation of systems engineers, and STEM is a good route to
address this. Jon Holt Technical Director My first involvement with STEM outreach work came early on in
my first job, around 10 years ago, where we were asked to support the Institute of Physics in delivering their
Lab in a Lorry programme at a local school. An articulated lorry parked up in the school car park and, over the
course of three days, excited groups of students were invited out of lessons to spend some time performing a
series of interesting experiments that were set up in the lorry. Since then I have been involved in a wide range
of different activities and programmes, all related, or linked, to the STEM Ambassadors scheme. Throughout
these experiences I have noted a few things that I think are worth sharing: Teachers have a difficult and
rewarding job, but do not always have a great deal of experience of careers outside teaching. I have made
throwaway comments in the staff room about my job, to be told later that something I mentioned in passing
has later formed an example in the classroom! Given the current and predicted shortfall in qualified engineers
in the UK, there has never been a better time for practising engineers to be educating the teachers and the
workforce of tomorrow about what engineering jobs entail and what future careers are out there for pupils.
Regarding point 2, I have started to describe engineering to students in terms of the science lessons that they
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are all familiar with. My view is that where science seeks to test and understand the world around us,
capturing that knowledge in an abstract form; engineering goes the other way, using the abstract knowledge of
science to produce real tangible products and changes in the world. In that sense you could say that: This
allows students to take all the questioning and problem solving skills that they have learnt in science lessons,
and apply them to find out how everyday products are engineered. We have given out a range of old or broken
household objects, the kind of thing you probably have lying around at home, and started out with a discussion
about what each item is designed to do. This gives plenty of opportunity to bring up all manner of good
Systems Engineering topics such as modelling, interfaces and systems-of-systems. We also talk through
important engineering considerations like cost and safety. Then we break out the screwdrivers and pliers to
really get into the internals of things. A student finding the right screwdriver bit to open up a hard drive
Simple electronics, complicated mechanics â€” students get inside a computer keyboard From here it can be a
challenge to keep the focus on understanding, rather than a competition to create the largest number of small
pieces, but with some careful prompting there is an awful lot for students to look at. Everything we have taken
apart has prompted a discussion on mechanics, electronics, software, power or thermodynamics â€” usually
some combination of all of these. With the emphasis placed on them working it out for themselves, there has
thankfully been no need for me to be an expert in every possible appliance. The final sting in the tail is that I
expect each group of students to give a presentation on their device to the rest of the class at the end of the
session. The idea is that they are now experts on how their chosen devices work, and they need to be able to
explain them to everyone else. I have run this a few times now and taken apart everything from an iPhone to a
hedge trimmer. Usually the presentations at the end are reasonably coherent and I think 18 preview Winter
everyone goes away with a greater appreciation of how things work and the engineering that goes into them
â€” teachers, students and professional engineers alike! Who knew the insides of an old VCR were so difficult
to explain? I have had some really great feedback from the sessions so far and I hope to run more of them in I
enjoy getting out into schools and promoting what I feel is an interesting but underappreciated career choice.
Even if none of the students in a class go on to pursue an engineering career, hopefully they will at least
understand a little more of what it involves and what they are missing out on. John Welford Parsons
Brinckerhoff john.
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SE Jr. Handbook , version 6 | P a g e System Modelling and Tools The Systems approach shown in Figure 2 is a way of
tackling real world problems using the.

5: INCOSE Systems Engineering Handbook (ebook) by INCOSE |
Description. A detailed and thorough reference on the discipline and practice of systems engineering The objective of
the International Council on Systems Engineering (INCOSE) Systems Engineering Handbook is to describe key process
activities performed by systems engineers and other engineering professionals throughout the life cycle of a system.

6: INCOSE Systems Engineering Handbook - SEBoK
This handbook defines the discipline and practice of systems engineering for students and practicing professionals alike,
providing an authoritative reference that is acknowledged world-wide. This paper provides an overview of the SEH
Version 4 that was released in

7: June | | INCOSE Southern Maryland Chapter
My time at International Council of Systems Engineering (INCOSE) International Workshop (IW) was well spent. The
Requirement Working Group (RWG) was well attended. We had full agenda. Our focus was to update the INCOSE
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Guide to Writing Requirements as well as developing as set of.
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the new SE Handbook v4, briefings and working sessions for INCOSE UK Working Groups, and a new "Fringe" element
designed to create a space in the programme for delegates to explore Systems Engineering issues through facilitated
discussions.

9: International Council on Systems Engineering - Wikipedia
A detailed and thorough reference on the discipline and practice of systems engineering The objective of the
International Council on Systems Engineering (INCOSE) Systems Engineering Handbook is to describe key process
activities performed by systems engineers and other engineering professionals throughout the life cycle of a system.
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