
Editorial Board of Experts
The series is supported by 

an international editorial board of 
52 members, providing expertise 

in the Frontiers, Practice and 
Educational aspects of systems.

Proposals for publications can 
be submitted to any of the editors.

Harold “Bud” Lawson (bud@lawson.se) 
coordinates the series.

Jon P. Wade (jon.wade@stevens.edu) 
coordinates the Stevens Institute of 

Technology participation.

Wolfgang Hofkirchner 
(wolfgang.hofkirchner@tuwien.ac.at) 

coordinates the BCSSS participation as 
representative for the Exploring Unity 

Through Diversity editorial board.

College Publications 
Systems Series

Systems Science, 
Systems Thinking, Systems 
and Software Engineering

Addressing Transdisciplinary 
Frontiers, Practice and Education

http://www.collegepublications.co.uk/systems/

The College Publications Systems Series is a 
cooperative enterprise between College Publications, 

the School of Systems and Enterprises at 
Stevens Institute of Technology and the Bertalanffy 
Center for the Study of Systems Science (BCSSS). 

Information concerning College Publications and 
bulk orders can be addressed to 
Jane Spurr (jane.spurr@kcl.ac.uk), 

See also www.collegepublications.co.uk

DISCOVER THE ADVANTAGES OF PUBLISHING WITH
COLLEGE PUBLICATIONS

AVAILABLE FROM AMAZON AND OTHER 
WEB BOOK PROVIDERS



Harold ‘Bud’ Lawson 

Systems are everywhere and affect us daily in our
private and professional lives.   We all use the word
“system” to describe something that is essential but
often abstract, complex and even mysterious.
However, learning to utilize system concepts as first
class objects, as well as methodologies for systems
thinking and systems engineering, provides a basis
for removing the mystery and moving towards
mastery even for complex systems.

This journey through the Systems Landscape has
been developed to promote learning to “think” and
“act” in terms of systems. A unique aspect is the
introduction of concrete system semantics provided
as a “system survival kit” and based upon a limited
number of concepts and principles as well as a
mental model called the system-coupling diagram.
This discipline independent presentation assists
individuals and is essential for building a learning
organization that can utilize a systems approach to
achieving its enterprise goals.

The eight chapters are presented as stops along a
journey that successively build system knowledge.
Each chapter terminates with a Knowledge
Verification section that provides questions and
exercises for individuals and groups.  Case studies
reflecting the utilization of the system related
concepts, principles and methodologies are provided
as chapter interludes.

A Journey Through the
Systems Landscape
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The mathematization of the sciences, of engineering, and 
of economics has been an outstandingly successful 
intellectual enterprise, enabling the modern world. As 
the operations of the world become more and more 
dependent on highly interconnected, massively complex, 
networked systems of computational devices, the need 
to develop a mathematical understanding of their 
properties and behaviours is increasingly pressing.

Our approach, described in this monograph, is to combine 
the compositionality of formal specifi cation – using 
techniques from algebra, computation theory, logic, and 
probability theory – with the control  of level of 
abstraction afforded by the classical mathematical 
modelling method.

The fi rst chapter provides a complete high-level view of 
the approach to systems modelling that is developed 
in the monograph. It provides both conceptual and 
philosophical background and introductions to the technical 
development. The remaining chapters develop the 
mathematical and computational aspects of our 
approach. Each chapter develops a specifi c mathematical 
or computational component, clearly integrated into the 
overall development. Examples, including ones based 
on industrial and commercial applications, are 
provided throughout. An implementation of a simulation 
engine (Core Gnosis) for executing models is available.

Contents

- Mathematical Systems Modelling
- A Calculus of Resources and Processes
- A Modal Logic of Resources and Processes
- The (Stochastic) Environment
- Adding Location to the Calculus
- Adding Location to the Logic
- Core Gnosis and Its Semantics
- Model Checking the Modal Logic

A Discipline of 
Mathematical 
Systems Modelling
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What do the Wall Street “Flash Crash”, the 2003 
invasion of Iraq, and the community on the remote 
Scottish island of St Kilda, have in common? They’re 
all complex systems that failed in unexpected 
ways because critical interdependencies weren’t 
properly understood?

Why do so many big projects overspend and over-
run? They’re managed as if they were merely 
complicated when in fact they are complex. They’re 
planned as if everything was known at the start 
when in fact they involve high levels of uncertainty 
and risk.

In a rapidly changing world, how do you plan for 
success and create adaptable, resilient, sustainable 
systems that will achieve their purpose without 
adverse unintended consequences?

Based on the author’s extensive experience 
as a practical engineer and thought-leader in 
the systems business, this book provides a 
highly readable synthesis of the foundations for 
architecting systems. Starting from a clear set 
of systems principles and insights into the nature 
of complexity, the “six step architecting process” 
will help you to unravel complexity and to architect 
systems of any type, scale and socio-technical mix. 
It’s illustrated with numerous examples ranging 
from familiar domestic situations through software-
dependent products and services to ultra-large-
scale sociotechnical networks spanning the planet.

This book is required reading for engineers, 
managers, clients and leaders of change faced 
with the challenges of developing systems for the 
21st Century. It gives architecting teams and their 
stakeholders a common understanding of the why, 
the what, and the how of architecting systems fi t 
for the future.

Architecting Systems
 Concepts, Principles and Practice
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This book has been created to provide various 
perspectives concerning the problems and 
opportunities presented by the increasing central 
role of software in the world’s systems. In 
particular, the role of and relationship between 
Software Engineering and Systems Engineering 
in the provisioning of software systems and their 
integration into system environments.   The 
perspectives shed light on such aspects as driving 
concepts and principles, guidance on selecting 
development approaches, issues of complexity, 
stakeholder concerns and requirements, the 
vital role of architecture, agility, governance, 
resilience, trust, risk, acquisition, supply chains, 
technical debt, socio-technical aspects, standards, 
as well as the fundamental aspects of improving 
communication and understanding.

Of particular importance is the presentation of OMG 
Essence Kernel and its utilization that are aimed at 
re-founding Software Engineering.  In order to deal 
with software in the systems context, ideas for 
providing a complementary Systems Engineering 
Essence are introduced and a Call to Action to work 
on this endeavor is issued. The endeavor will lead 
to a new level of understanding and communication 
amongst Software and Systems Engineers and 
provide a common basis for constructing their 
Methods and Practices based upon the application 
of the Kernel. 

The editors are pleased to be able to present 
the perspectives of international experts on the 
issues related to unifying Software and Systems 
Engineering. Ilia Bider, Barry Boehm, Lindsey 
Brodie, Francois Coallier, Tom Gilb, Rich Hilliard, 
Ivar Jacobson, Harold “Bud” Lawson, Anatoly 
Levenchuk, Svante Lidman, Paul E. McMahon,  
Moacyr de Mello,  Barry Myburgh, Pan-Wei Ng, 
Don O’Neill, June Sung Park, Sarah Sheard, Ian 
Sommerville, Ian Spence.

A MUST READ FOR ALL SOFTWARE AND 
SYSTEMS ENGINEERS!!!

Software Engineering  
in the Systems Context
Addressing Frontiers, Practice 
and Education
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Beyond Alignment: Applying Systems Thinking 
in Architecting Enterprises is a comprehensive 
collection about how enterprises can apply 
systems thinking in their enterprise architecture 
practice, for business transformation and for 
strategic execution. The book’s contributors 
fi nd that systems thinking is a valuable way 
of thinking about the viable enterprise and how 
to architect it.

Edited by John Gøtze and Anders Jensen-
Waud, the book features contributions from 
32 international experts in the fi elds of systems 
thinking and enterprise architecture.

Contributors:
Adrian Campell, Alex Conn, Dennis Sherwood, 
Don deGuerre, Erik Perjons, Gene Bellinger, 
Harold “Bud” Lawson, Ilia Bider, Jack Ring, 
James Lapalme, James Martin, Jan Dietz, 
Jan Hoogervorst, Janne J. Korhonen, John 
Morecroft, Leo Laverdure, Linda Clod 
Præstholm, Mesbah Khan, Mikkel Stokbro 
Holst, Namkyu Park, Olov Östberg, Olusola 
O. Oduntan, Patrick Hoverstadt, Per 
Johannisson, Per-Arne Persson, Peter Sjølin, 
Rasmus Fischer Frost, Sally Bean, Tom 
Graves, and Tue Westmark Steensen.

Beyond Alignment
Applying Systems Thinking 
in Architecting Enterprises
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According to many social thinkers it is not possible 
to quantify the performance of organizations on 
the basis of the values produced. One initial reply 
to this critique is that the axiological approach in 
systems theory aims to fulfi l a dual function. On 
one side, it takes a whole set of universal reference 
values into consideration which in the end spur 
human motivation and action justifying life in society, 
among them the own survival of Homo sapiens which 
could be in danger today, On the other side, this 
book proposes to measure this axiological effi ciency 
in operational statistical terms and consequently 
looking for verifi able results.

Therefore, the fi rst aim of this book is to present, 
defi ne and measure a new concept of “organisational 
effi ciency” which is not limited to known economic 
aspects or related to neoliberal premises or other 
ideological misconceptions. On the contrary, for the 
authors organisational effi ciency must address the 
entire system of values, projected or attained. Duly 
substantiated criticism can and must be levelled 
only against any society’s or organisation’s system 
of values. More specifi cally, the texts hereunder the 
seven works in this book constitute a preliminary 
attempt to set up an operational quantitative 
methodology for that purpose. The second aim is to 
introduce different approaches to measure effi ciency 
applied to specifi c problems within organisations. On 
the whole, all the articles identify a number of ways 
of addressing organisational effi ciency, providing a 
better understanding and critique of this concept.

Measuring Organisational 
Effi ciency
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Francisco Parra-Luna
Eva Kasparova

In collaboration with Micael Frenck
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Systems Science having its contemporary roots in the 
fi rst half of the 20th century is today made up of a 
diversity of approaches that have entered different fi elds 
of investigation. Systems Science explores how common 
features manifest in natural and social systems of varying 
complexity in order to provide scientifi c foundations for 
describing, understanding and designing systems.

Systems Thinking has grown during the latter part of 
the 20th century into highly useful discipline independent 
methods, languages and practices. Systems Thinking 
focuses upon applying concepts, principles, and 
paradigms in the analysis of the holistic structural and 
behavioral properties of complex systems. In particular 
the patterns of relationships that arise in the interactions 
of multiple systems.

Systems and Software Engineering Systems Engineering 
has gained momentum during the latter part of the 20th 
century and has led to engineering related practices and 
standards that can be used in the life cycle management 
of complex systems. Software Engineering has continued 
to grow in importance as the software content of most 
complex systems has steadily increased and in many cases 
have become the dominant elements. Both Systems and 
Software Engineering focus upon transforming the need 
for a system into products and services that meet the 
need in an effective, reliable and cost effective manner. 
While there are similarities between Systems and 
Software Engineering, the unique properties of software 
often requires special expertise and approaches to life 
cycle management.

Systems Science, Systems Thinking, Systems and 
Software Engineering can, and need to, be considered 
complementary in establishing the capability to individually 
and collectively “think” and “act” in terms of systems 
in order to the face of the complex multi-disciplinary 
challenges of modern systems. Publications providing 
perspectives on the Frontiers of all aspects of Systems 
as well as publications advancing the state of Practice 
and Education are provided in this Systems Series.


