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Model Based Systems Engineering
With Opm And Sysml
This practical book describes a number of systems-level
'patterns' that may be applied using the systems modelling
language SysML for the development of any number of
different applications and as the foundations for a system
model.
Control systems are an integral aspect of modern society and
exist across numerous domains and applications. As
technology advances more and more, the complexity of such
systems continues to increase exponentially. Model-Based
Design for Effective Control System Development is a critical
source of scholarly information on model-centric approaches
and implementations for control and other similar dynamic
systems. Highlighting innovative topics such as configuration
management, controllability analysis, and modeling
requirements, this book is ideally designed for engineers,
researchers, academics, project managers, and professionals
interested in the design of embedded control systems.
This comprehensive resource provides systems engineers
and practitioners with the analytic, design and modeling tools
of the Model-Based Systems Engineering (MBSE)
methodology of Integrated Systems Engineering (ISE) and
Pipelines of Processes in Object Oriented Architectures
(PPOOA) methodology. This methodology integrates model
based systems and software engineering approaches for the
development of complex products, including aerospace,
robotics and energy domains applications. Readers learn how
to synthesize physical architectures using design heuristics
and trade-off analysis. The book provides information about
how to identify, classify and specify the system requirements
of a new product or service. Using Systems Modeling
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Language (SysML) constructs, readers will be able to apply
ISE & PPOOA methodology in the engineering activities of
their own systems.
In areas such as military, security, aerospace, and disaster
management, the need for performance optimization and
interoperability among heterogeneous systems is increasingly
important. Model-driven engineering, a paradigm in which the
model becomes the actual software, offers a promising
approach toward systems of systems (SoS) engineering.
However, model-driven engineering has largely been
unachieved in complex dynamical systems and netcentric
SoS, partly because modeling and simulation (M&S)
frameworks are stove-piped and not designed for SoS
composability. Addressing this gap, Netcentric System of
Systems Engineering with DEVS Unified Process presents a
methodology for realizing the model-driven engineering vision
and netcentric SoS using DEVS Unified Process (DUNIP).
The authors draw on their experience with Discrete Event
Systems Specification (DEVS) formalism, System Entity
Structure (SES) theory, and applying model-driven
engineering in the context of a netcentric SoS. They describe
formal model-driven engineering methods for netcentric M&S
using standards-based approaches to develop and test
complex dynamic models with DUNIP. The book is organized
into five sections: Section I introduces undergraduate
students and novices to the world of DEVS. It covers systems
and SoS M&S as well as DEVS formalism, software,
modeling language, and DUNIP. It also assesses DUNIP with
the requirements of the Department of Defense’s (DoD)
Open Unified Technical Framework (OpenUTF) for netcentric
Test and Evaluation (T&E). Section II delves into M&S-based
systems engineering for graduate students, advanced
practitioners, and industry professionals. It provides
methodologies to apply M&S principles to SoS design and
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reviews the development of executable architectures based
on a framework such as the Department of Defense
Architecture Framework (DoDAF). It also describes an
approach for building netcentric knowledge-based
contingency-driven systems. Section III guides graduate
students, advanced DEVS users, and industry professionals
who are interested in building DEVS virtual machines and
netcentric SoS. It discusses modeling standardization, the
deployment of models and simulators in a netcentric
environment, event-driven architectures, and more. Section
IV explores real-world case studies that realize many of the
concepts defined in the previous chapters. Section V outlines
the next steps and looks at how the modeling of netcentric
complex adaptive systems can be attempted using DEVS
concepts. It touches on the boundaries of DEVS formalism
and the future work needed to utilize advanced concepts like
weak and strong emergence, self-organization, scale-free
systems, run-time modularity, and event interoperability. This
groundbreaking work details how DUNIP offers a wellstructured, platform-independent methodology for the
modeling and simulation of netcentric system of systems.
This easy to read text provides a broad introduction to the
fundamental concepts of modeling and simulation (M&S) and
systems engineering, highlighting how M&S is used across
the entire systems engineering lifecycle. Features: reviews
the full breadth of technologies, methodologies and uses of
M&S, rather than just focusing on a specific aspect of the
field; presents contributions from specialists in each topic
covered; introduces the foundational elements and processes
that serve as the groundwork for understanding M&S;
explores common methods and methodologies used in M&S;
discusses how best to design and execute experiments,
covering the use of Monte Carlo techniques, surrogate
modeling and distributed simulation; explores the use of M&S
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throughout the systems development lifecycle, describing a
number of methods, techniques, and tools available to
support systems engineering processes; provides a selection
of case studies illustrating the use of M&S in systems
engineering across a variety of domains.
UML, the Universal Modeling Language, was the first
programming language designed to fulfill the requirement for
"universality." However, it is a software-specific language,
and does not support the needs of engineers designing from
the broader systems-based perspective. Therefore, SysML
was created. It has been steadily gaining popularity, and
many companies, especially in the heavily-regulated Defense,
Automotive, Aerospace, Medical Device and Telecomms
industries, are already using SysML, or are plannning to
switch over to it in the near future. However, little information
is currently available on the market regarding SysML. Its use
is just on the crest of becoming a widespread phenomenon,
and so thousands of software engineers are now beginning to
look for training and resources. This book will serve as the
one-stop, definitive guide that provide an introduction to
SysML, and instruction on how to implement it, for all these
new users. *SysML is the latest emerging programming
language--250,000 estimated software systems engineers are
using it in the US alone! *The first available book on SysML in
English *Insider information! The author is a member of the
SysML working group and has written sections of the
specification *Special focus comparing SysML and UML, and
explaining how both can work together
This book presents a comprehensive compilation of practical
systems engineering models. The application and recognition
of systems engineering is spreading rapidly, however there is
no book that addresses the availability and usability of
systems engineering models. Notable among the models to
be included are the V-Model, DEJI Model, and Waterfall
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Model. There are other models developed for specific
organizational needs, which will be identified and presented
in a practical template so that other organizations can learn
and use them. A better understanding of the models, through
a comprehensive book, will make these models more visible,
embraced, and applied across the spectrum. Visit
www.DEJImodel.com for model details. Features Covers
applications to both small and large problems Displays
decomposition of complex problems into smaller manageable
chunks Discusses direct considerations of the pertinent
constraints that exist in the problem domain Presents
systematic linking of inputs to goals and outputs
The collection of papers in this book comprises the
proceedings of the 23rd CIRP Design Conference held
between March 11th and March 13th 2013 at the RuhrUniversität Bochum in Germany. The event was organized in
cooperation with the German Academic Society for Product
Development – WiGeP. The focus of the conference was on
»Smart Product Engineering«, covering two major aspects of
modern product creation: the development of intelligent
(“smart”) products as well as the new (“smart”) approach of
engineering, explicitly taking into account consistent systems
integration. Throughout the 97 papers contained in these
proceedings, a range of topics are covered, amongst them
the different facets and aspects of what makes a product or
an engineering solution “smart”. In addition, the conference
papers investigate new ways of engineering for production
planning and collaboration towards Smart Product
Engineering. The publications provide a solid insight into the
pressing issues of modern digital product creation facing
increasing challenges in a rapidly changing industrial
environment. They also give implicit advice how a “smart”
product or engineering solution (processes, methods and
tools) needs to be designed and implemented in order to
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become successful.

The capability modeling and simulation (M&S) supplies
for managing systems complexity and investigating
systems behaviors has made it a central activity in the
development of new and existing systems. However, a
handbook that provides established M&S practices has
not been available. Until now. Modeling and SimulationBased Systems Engineering Handbook details the M&S
practices for supporting systems engineering in diverse
domains. It discusses how you can identify systems
engineering needs and adapt these practices to suit
specific application domains, thus avoiding redefining
practices from scratch. Although M&S practices are used
and embedded within individual disciplines, they are
often developed in isolation. However, they address
recurring problems common to all disciplines. The editors
of this book tackled the challenge by recruiting key
representatives from several communities, harmonizing
the different perspectives derived from individual
backgrounds, and lining them up with the book’s vision.
The result is a collection of M&S systems engineering
examples that offer an initial means for cross-domain
capitalization of the knowledge, methodologies, and
technologies developed in several communities. These
examples provide the pros and cons of the methods and
techniques available, lessons learned, and pitfalls to
avoid. As our society moves further in the information
era, knowledge and M&S capabilities become key
enablers for the engineering of complex systems and
systems of systems. Therefore, knowledge and M&S
methodologies and technologies become valuable output
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in an engineering activity, and their cross-domain
capitalization is key to further advance the future
practices in systems engineering. This book collates
information across disciplines to provide you with the
tools to more efficiently design and manage complex
systems that achieve their goals.
This book introduces the technical foundations and tools
for estimating the power consumption of internet
networks and services, including a detailed description of
how these models are constructed and applied. Modeling
the Power Consumption and Energy Efficiency of
Telecommunications Networks can be used to gain
insight into the construction of mathematical models that
provide realistic estimates of the power consumption of
internet networks and services. This knowledge enables
forecasting the energy footprint of future networks and
services to integrate sustainability and environmental
considerations into network planning and design.
FEATURES Provides the motivation for developing
mathematical models for telecommunications network
and service power consumption and energy efficiency
modeling Presents factors impacting overall network and
service power consumption Discusses the types of
network equipment and their power consumption profiles
Reviews the basics of power modeling, including network
segmentation, traffic forecasting, top-down and bottomup models, wired and wireless networks, data centers
and servers Explores the application of energy efficiency
metrics for equipment, networks, and services This book
is aimed at students and technologists as well as
technology managers and policy makers. This book will
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be of value to any organization that wishes to estimate
the energy footprint of the use of information and
communications technologies. This book can also be
integrated into a course on the sustainability of
information and communications technologies.
Model-Based Systems Engineering (MBSE), which
tackles architecting and design of complex systems
through the use of formal models, is emerging as the
most critical component of systems engineering. This
textbook specifies the two leading conceptual modeling
languages, OPM--the new ISO 19450, composed
primarily by the author of this book, and OMG SysML. It
provides essential insights into a domain-independent,
discipline-crossing methodology of developing or
researching complex systems of any conceivable kind
and size. Combining theory with a host of industrial,
biological, and daily life examples, the book explains
principles and provides guidelines for architecting
complex, multidisciplinary systems, making it an
indispensable resource for systems architects and
designers, engineers of any discipline, executives at all
levels, project managers, IT professionals, systems
scientists, and engineering students. Professor Dov Dori
is Harry Lebensfeld Chair in Industrial Engineering and
Head of the Enterprise System Modeling Laboratory at
the Faculty of Industrial Engineering and Management,
Technion, Israel Institute of Technology. Since 2000 he
has been intermittently Visiting Professor at MIT's
Engineering Systems Division, where he is currently
Lecturer. He received his PhD in Computer Science in
1988 from Weizmann Institute of Science, MSc in
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Operations Research from Tel Aviv University in 1981,
and BSc in Industrial Engineering and Management from
Technion in 1975. Professor Dov Dori invented and
developed Object-Process Methodology (OPM), recently
adopted as ISO 19450. He has authored over 300
publications, including journal and conference papers,
books, and book chapters. Prof. Dori has mentored over
50 graduate students. He chaired or was co-chair of nine
international conferences and workshops. Among his
many editorial duties, Prof. Dori was Associate Editor of
IEEE Transaction on Pattern Analysis and Machine
Intelligence, and currently he is Associate Editor of
Systems Engineering. He is Fellow of INCOSE International Council on Systems Engineering, Fellow of
IAPR - International Association for Pattern Recognition,
Member of Omega Alpha Association - International
Honor Society for Systems Engineering, and Senior
Member of IEEE and of ACM. His research interests
include model-based systems engineering, conceptual
modeling of complex systems, systems architecture and
design, software and systems engineering, and systems
biology.
This Open Access book presents the results of the
"Collaborative Embedded Systems" (CrESt) project,
aimed at adapting and complementing the methodology
underlying modeling techniques developed to cope with
the challenges of the dynamic structures of collaborative
embedded systems (CESs) based on the SPES
development methodology. In order to manage the high
complexity of the individual systems and the dynamically
formed interaction structures at runtime, advanced and
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powerful development methods are required that extend
the current state of the art in the development of
embedded systems and cyber-physical systems. The
methodological contributions of the project support the
effective and efficient development of CESs in dynamic
and uncertain contexts, with special emphasis on the
reliability and variability of individual systems and the
creation of networks of such systems at runtime. The
project was funded by the German Federal Ministry of
Education and Research (BMBF), and the case studies
are therefore selected from areas that are highly relevant
for Germany’s economy (automotive, industrial
production, power generation, and robotics). It also
supports the digitalization of complex and transformable
industrial plants in the context of the German
government's "Industry 4.0" initiative, and the project
results provide a solid foundation for implementing the
German government's high-tech strategy "Innovations for
Germany" in the coming years.
Object-Process Methodology (OPM) is an intuitive
approach to systems engineering. This book presents
the theory and practice of OPM with examples from
various industry segments and engineering disciplines,
as well as daily life. OPM is a generic, domain
independent approach that is applicable almost
anywhere in systems engineering.
Model-Based Systems Engineering explains the
fundamental theories behind model-based systems and
the considerations involved in applying theory to the
design of real systems. The book begins by presenting
terms used in systems engineering and introducing the
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discrete system and its components. The remainder of
the text explains topics such as the mathematical theory
of system coupling, the homomorphic relationship
between systems, the concept of system mode, the
mathematical structure of T3SD system requirements,
and the implications of that structure for T3SD system
design. Appendices include a short bibliography, detailed
definitions of all examples discussed in the text, a list of
all notations used, and an index. Model-Based Systems
Engineering is an excellent text for engineering students,
and an invaluable reference for engineers and scientists.
The Systems Modeling Language (SysML) extends UML
with powerful systems engineering capabilities for
modeling a wider spectrum of systems and capturing all
aspects of a system's design. SysML Distilled is the first
clear, concise guide for everyone who wants to start
creating effective SysML models. (Drawing on his
pioneering experience at Lockheed Martin and NASA,
Lenny Delligatti illuminates SysML's core components
and provides practical advice to help you create good
models and good designs. Delligatti begins with an easyto-understand overview of Model-Based Systems
Engineering (MBSE) and an explanation of how SysML
enables effective system specification, analysis, design,
optimization, verification, and validation. Next, he shows
how to use all nine types of SysML diagrams, even if you
have no previous experience with modeling languages. A
case study running through the text demonstrates the
use of SysML in modeling a complex, real-world
sociotechnical system. Modeled after Martin Fowler's
classic UML Distilled, Delligatti's indispensable guide
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quickly teaches you what you need to know to get
started and helps you deepen your knowledge
incrementally as the need arises. Like SysML itself, the
book is method independent and is designed to support
whatever processes, procedures, and tools you already
use. Coverage Includes Why SysML was created and
the business case for using it Quickly putting SysML to
practical use What to know before you start a SysML
modeling project Essential concepts that apply to all
SysML diagrams SysML diagram elements and
relationships Diagramming block definitions, internal
structures, use cases, activities, interactions, state
machines, constraints, requirements, and packages
Using allocations to define mappings among elements
across a model SysML notation tables, version changes,
and sources for more information
This book is a contribution to the definition of a model
based system engineering (MBSE) approach, designed
to meet the objectives laid out by the INCOSE. After
pointing out the complexity that jeopardizes a lot of
system developments, the book examines fundamental
aspects of systems under consideration. It goes on to
address methodological issues and proposes a methodic
approach of MBSE that provides, unlike current
practices, systematic and integrated model-based
engineering processes. An annex describes relevant
features of the VHDL-AMS language supporting the
methodological issues described in the book.
A Guide to Apply a Model-based Systems Engineering
Approach with SysML to Specify and Architect Systems. This
book provides a straightforward guide to develop an
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architecture model of aSmall Satellite using the Systems
Modeling Language (SysML(r)). SysML is a general-purpose
modeling language used to specify and architect systems.
Model-based Systems Engineering (MBSE) is intended to
produce an integratedsystem model using SysML which
reflects multiple views of the system to specify theinteraction
and interconnection of its components, and their functions,
states,interfaces, and performance and physical
characteristics. The system model canenhance quality, reuse,
and shared understanding of the system. This book can be
used by instructors and students to learn how to apply MBSE
with SysML, as wellas practitioners of MBSE and
organizations as a reference approach for their application.
The Must-have Reference Guide for SAFe® Practitioners
“There are a lot of methods of scale out there, but the Scaled
Agile Framework is the one lighting up the world.” –Steve
Elliot, Founder/CEO AgileCraft “You don’t have to be perfect
to start SAFe because you learn as you go–learning is built
in. Before SAFe, I would not know how to help my teams but
now I have many tools to enable the teams. My job is really
fun and the bottom line is I have never enjoyed my job more!”
–Product Manager, Fortune 500 Enterprise Captured for the
first time in print, the SAFe body of knowledge is now
available as a handy desktop reference to help you
accomplish your mission of building better software and
systems. Inside, you’ll find complete coverage of what has,
until now, only been available online at
scaledagileframework.com. The SAFe knowledge base was
developed from real-world field experience and provides
proven success patterns for implementing Lean-Agile
software and systems development at enterprise scale. This
book provides comprehensive guidance for work at the
enterprise Portfolio, Value Stream, Program, and Team
levels, including the various roles, activities, and artifacts that
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constitute the Framework, along with the foundational
elements of values, mindset, principles, and practices.
Education & Training Key to Success The practice of SAFe is
spreading rapidly throughout the world. The majority of
Fortune 100 U.S. companies have certified SAFe
practitioners and consultants, as do an increasing percentage
of the Global 1000 enterprises. Case study results–visit
scaledagileframework.com/case-studies–typically include:
20—50% increase in productivity 50%+ increases in quality
30—75% faster time to market Measurable increases in
employee engagement and job satisfaction With results like
these, the demand from enterprises seeking SAFe expertise
is accelerating at a dramatic rate. Successful implementations
may vary in context, but share a common attribute: a
workforce well trained and educated in SAFe practices. This
book–along with authorized training and certification–will help
you understand how to maximize the value of your role within
a SAFe organization. The result is greater alignment, visibility,
improved performance throughout the enterprise, and
ultimately better outcomes for the business.
This book presents ARCADIA—a tooled method devoted to
systems and architecture engineering, especially for those
dealing with strong constraints to be reconciled (cost,
performance, safety, security, reuse, consumption, weight).
The book describes the detailed reasoning necessary to:
understand the real customer need; define and share the
product architecture among all engineering stakeholders;
early validate its design and justify it; and ease and master
integration, validation, verification and qualification (IVVQ).
Offers a comprehensive examination of systems engineering,
including the use of models to support it Not only yet another
book on modeling, but rather a journey in systems
engineering, enlightening the use of models to support it.
Focuses on solitary modeling tasks while also covering prime
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collaborations between engineering stakeholders Examines
modeling techniques to capture and share architecture and to
early verify it against need and non-functional constraints
Addresses subjects not usually covered by model-based
system engineering (MBSE) methods, such as coengineering with specialties, system/sub-system coengineering, integration verification and validation Features a
powerful, dedicated tool (Capella) Covers a range of topics,
including an introduction to system engineering issues, an
introduction to MBSE, a presentation of the method for
beginners and a handy reference manual for advanced users
This comprehensive resource provides systems engineers
and practitioners with the analytic, design and modeling tools
of the Model Based Systems Engineering (MBSE)
methodology of Integrated Systems Engineering (ISE) and
Pipelines of Processes in Object Oriented Architectures
(PPOOA) methodology. This methodology integrates model
based systems and software engineering approaches for the
development of complex products, including aerospace,
robotics and energy.
Systems Engineering Demystified helps you to adopt a modelbased approach to systems engineering in a concise, clear,
and consistent way. This easy-to-follow guide covers a range
of concepts and techniques for modern systems engineering
that will enable a significant transformation within your
organization by realizing complex systems.
System engineering (SE) using models (MBSE) is currently in
vogue in the community of SE practitioners, whether they are
analysts, architects, developers or testers. INCOSE has
contributed greatly to the definition of a language for the
community, henceforth standardized under ISO-19514:
SysML. However, this language is not associated by default
with any particular MBSE procedure. This is a major difficulty
hampering its implementation. In order to overcome this
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difficulty, this book describes, in addition to the SysML
notation, a generic approach based on the main principles of
SE and relative standards, serving as the basis for a specific
MBSE approach to be built. This is in order to respond to the
specificities of the field of projects in which the practitioners
evolve. In order to carry out the procedure in a pragmatic
way, a simplified but realistic example serves as a guideline
from the initial requirements to the validation of the system,
putting into action the SysML modeling tool Cameo Systems
Modeler by No Magic. Based on a realistic example and
simplified, yet still useful for professionals (no ATM or traffic
lights) Explores everything from requirements to validation to
cover the classical V cycle Utilizes a generic approach, fully
suitable to SysML, to apply major system engineering
principles and standards Helps users learn to make their own
model by transcribing their needs and taking advantage of the
tool features, Conserves time by using recommended
workarounds to develop custom processes for this tool,
before deploying successfully on real industrial projects
Leadership, Ethics, and Project Execution provides a
masterclass in the project and people management skills that
set apart the most accomplished design and construction
professionals. This textbook for graduate and advanced
undergraduate students distils the insights gleaned over the
authors’ decades of experience in academia and industry
into actionable principles for success in a notoriously
demanding field. Combining real life case studies with original
research, Leadership, Ethics, and Project Execution points
the way from the classroom to the jobsite. Interactive
exercises allow readers to take the role of junior project
managers and other emerging professionals and reason
through the ethical dilemmas surrounding building projects
from the initial bid to completion. Chapters on stakeholder
alignment, productivity, and project success ensure that
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aspiring leaders’ business decisions are as economically
sound as they are ethically correct. From its accessible,
conversational tone to the lifetime’s worth of construction
wisdom it shares, Leadership, Ethics, and Project Execution
offers an extended mentoring session with three giants of the
building industry.
The four-volume set LNCS 11244, 11245, 11246, and 11247
constitutes the refereed proceedings of the 8th International
Symposium on Leveraging Applications of Formal Methods,
Verification and Validation, ISoLA 2018, held in Limassol,
Cyprus, in October/November 2018. The papers presented
were carefully reviewed and selected for inclusion in the
proceedings. Each volume focusses on an individual topic
with topical section headings within the volume: Part I,
Modeling: Towards a unified view of modeling and
programming; X-by-construction, STRESS 2018. Part II,
Verification: A broader view on verification: from static to
runtime and back; evaluating tools for software verification;
statistical model checking; RERS 2018; doctoral symposium.
Part III, Distributed Systems: rigorous engineering of
collective adaptive systems; verification and validation of
distributed systems; and cyber-physical systems engineering.
Part IV, Industrial Practice: runtime verification from the
theory to the industry practice; formal methods in industrial
practice - bridging the gap; reliable smart contracts: state-ofthe-art, applications, challenges and future directions; and
industrial day.

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
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professionals throughout the life cycle of a system.
The book covers a wide range of fundamental
system concepts that broaden the thinking of the
systems engineering practitioner, such as system
thinking, system science, life cycle management,
specialty engineering, system of systems, and agile
and iterative methods. This book also defines the
discipline and practice of systems engineering for
students and practicing professionals alike, providing
an authoritative reference that is acknowledged
worldwide. The latest edition of the INCOSE
Systems Engineering Handbook: Is consistent with
ISO/IEC/IEEE 15288:2015 Systems and software
engineering—System life cycle processes and the
Guide to the Systems Engineering Body of
Knowledge (SEBoK) Has been updated to include
the latest concepts of the INCOSE working groups Is
the body of knowledge for the INCOSE Certification
Process This book is ideal for any engineering
professional who has an interest in or needs to apply
systems engineering practices. 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.
The Agile Model-Based Systems Engineering
Cookbook distills the most relevant MBSE workflows
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and work products into a set of easy-to-follow
recipes, complete with examples of their application.
This book serves as a quick and reliable practical
reference for systems engineers looking to apply
agile MBSE to real-world projects.
This textbook presents a proven, mature ModelBased Systems Engineering (MBSE) methodology
that has delivered success in a wide range of system
and enterprise programs. The authors introduce
MBSE as the state of the practice in the vital
Systems Engineering discipline that manages
complexity and integrates technologies and design
approaches to achieve effective, affordable, and
balanced system solutions to the needs of a
customer organization and its personnel. The book
begins with a summary of the background and
nature of MBSE. It summarizes the theory behind
Object-Oriented Design applied to complex system
architectures. It then walks through the phases of the
MBSE methodology, using system examples to
illustrate key points. Subsequent chapters broaden
the application of MBSE in Service-Oriented
Architectures (SOA), real-time systems,
cybersecurity, networked enterprises, system
simulations, and prototyping. The vital subject of
system and architecture governance completes the
discussion. The book features exercises at the end
of each chapter intended to help readers/students
focus on key points, as well as extensive appendices
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that furnish additional detail in particular areas. The
self-contained text is ideal for students in a range of
courses in systems architecture and MBSE as well
as for practitioners seeking a highly practical
presentation of MBSE principles and techniques.
Systems Modelling Language (SysML) is a tailored
version of the unified modelling language (UML) that
meets the needs of today's systems engineering
professionals and engineers. It supports the
specification, analysis, design, verification and
validation of a broad range of systems and systemsof-systems, including hardware, software,
information, personnel, procedures, and facilities in a
graphical notation. SysML for Systems Engineering:
A model-based approach provides a comprehensive
overview on how to implement SysML and Modelbased Systems Engineering (MBSE) in an
organisation in order to model real projects
effectively and efficiently. Topics covered include
approach and concepts; SysML notation;
diagramming guidelines; process and requirements
modelling with MBSE; architectures and architectural
frameworks with MBSE; value chain modelling;
deploying MBSE; the benefits of MBSE; the 'people',
the 'process' and the 'tool'; model structure and
management; and model maturity. A detailed case
study is included to illustrate the key concepts. Fully
updated and revised to reflect the latest version of
the standard (SysML 1.5, released in May 2017), this
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new edition also includes new chapters on the
benefits of MBSE, model management, model
maturity and value chain modelling.
Model-Based Systems Engineering (MBSE), which
tackles architecting and design of complex systems
through the use of formal models, is emerging as the
most critical component of systems engineering.
This textbook specifies the two leading conceptual
modeling languages, OPM—the new ISO 19450,
composed primarily by the author of this book, and
OMG SysML. It provides essential insights into a
domain-independent, discipline-crossing
methodology of developing or researching complex
systems of any conceivable kind and size.
Combining theory with a host of industrial, biological,
and daily life examples, the book explains principles
and provides guidelines for architecting complex,
multidisciplinary systems, making it an indispensable
resource for systems architects and designers,
engineers of any discipline, executives at all levels,
project managers, IT professional, systems
scientists, and engineering students.
SYSMOD is an MBSE toolbox for pragmatic
modeling of systems. It is well-suited to be used with
SysML. The book provides a set of methods with
roles and outputs. Concrete guidances and
examples show how to apply the methods with
SysML. * Requirements modeling * System Context
* Use Cases * Functional, Physical, Logical and
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Product Architectures * Guidances how to create a
SysML model * Full-fledged SysML example *
Complete definition of a profile for SYSMOD This
book is also available as an eBook at
leanpub.com/sysmod.
Embedded systems have long become essential in
application areas in which human control is
impossible or infeasible. The development of modern
embedded systems is becoming increasingly difficult
and challenging because of their overall system
complexity, their tighter and cross-functional
integration, the increasing requirements concerning
safety and real-time behavior, and the need to
reduce development and operation costs. This book
provides a comprehensive overview of the Software
Platform Embedded Systems (SPES) modeling
framework and demonstrates its applicability in
embedded system development in various industry
domains such as automation, automotive, avionics,
energy, and healthcare. In SPES 2020, twenty-one
partners from academia and industry have joined
forces in order to develop and evaluate in different
industrial domains a modeling framework that
reflects the current state of the art in embedded
systems engineering. The content of this book is
structured in four parts. Part I “Starting Point”
discusses the status quo of embedded systems
development and model-based engineering, and
summarizes the key requirements faced when
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developing embedded systems in different
application domains. Part II “The SPES Modeling
Framework” describes the SPES modeling
framework. Part III “Application and Evaluation of
the SPES Modeling Framework” reports on the
validation steps taken to ensure that the framework
met the requirements discussed in Part I. Finally,
Part IV “Impact of the SPES Modeling Framework”
summarizes the results achieved and provides an
outlook on future work. The book is mainly aimed at
professionals and practitioners who deal with the
development of embedded systems on a daily basis.
Researchers in academia and industry may use it as
a compendium for the requirements and state-of-theart solution concepts for embedded systems
development.
Model Based Systems EngineeringFundamentals
and MethodsJohn Wiley & Sons
Agile Systems Engineering presents a vision of systems
engineering where precise specification of requirements,
structure, and behavior meet larger concerns as such as
safety, security, reliability, and performance in an agile
engineering context. World-renown author and speaker
Dr. Bruce Powel Douglass incorporates agile methods
and model-based systems engineering (MBSE) to define
the properties of entire systems while avoiding errors
that can occur when using traditional textual
specifications. Dr. Douglass covers the lifecycle of
systems development, including requirements, analysis,
design, and the handoff to specific engineering
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disciplines. Throughout, Dr. Douglass couples agile
methods with SysML and MBSE to arm system
engineers with the conceptual and methodological tools
they need to avoid specification defects and improve
system quality while simultaneously reducing the effort
and cost of systems engineering. Identifies how the
concepts and techniques of agile methods can be
effectively applied in systems engineering context Shows
how to perform model-based functional analysis and tie
these analyses back to system requirements and
stakeholder needs, and forward to system architecture
and interface definition Provides a means by which the
quality and correctness of systems engineering data can
be assured (before the entire system is built!) Explains
agile system architectural specification and allocation of
functionality to system components Details how to
transition engineering specification data to downstream
engineers with no loss of fidelity Includes detailed
examples from across industries taken through their
stages, including the "Waldo" industrial exoskeleton as a
complex system
In the electronics industry today consumer demand for
devices with hyper-connectivity and mobility has resulted
in the development of a complete system on a chip
(SoC). Using the old ‘rule of thumb’ design methods of
the past is no longer feasible for these new complex
electronic systems. To develop highly successful
systems that meet the requirements and quality
expectations of customers, engineers now need to use a
rigorous, model-based approach in their designs. This
book provides the definitive guide to the techniques,
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methods and technologies for electronic systems
engineers, embedded systems engineers, and hardware
and software engineers to carry out model- based
electronic system design, as well as for students of IC
systems design. Based on the authors’ considerable
industrial experience, the book shows how to implement
the methods in the context of integrated circuit design
flows. Complete guide to methods, techniques and
technologies of model-based engineering design for
developing robust electronic systems Written by world
experts in model-based design who have considerable
industrial experience Shows how to adopt the methods
using numerous industrial examples in the context of
integrated circuit design
Presents modeling approaches that can be performed in
SysML and other modeling languages This book
combines the emerging discipline of systems architecting
with model-based approaches using SysML. The early
chapters of the book provide the fundamentals of
systems architecting; discussing what systems
architecting entails and how it benefits systems
engineering. Model-based systems engineering is then
defined, and its capabilities to develop complex systems
on time and in a feasible quality are discussed. The
remainder of the book covers important topics such as:
architecture descriptions; architecture patterns;
perspectives, viewpoints, views and their relation to
system architecture; the roles of a system architect, their
team, and stakeholders; systems architecting processes;
agile approaches to systems architecting; variant
modeling techniques; architecture frameworks; and
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architecture assessment. The book's organization allows
experts to read the chapters out of sequence. Novices
can read the chapters sequentially to gain a systematic
introduction to system architecting. Model-Based System
Architecture: Provides comprehensive coverage of the
Functional Architecture for Systems (FAS) method
created by the authors and based on common MBSE
practices Covers architecture frameworks, including the
System of Systems, Zachman Frameworks, TOGAF®,
and more Includes a consistent example system, the
“Virtual Museum Tour” system, that allows the authors
to demonstrate the systems architecting concepts
covered in the book Model-Based System Architecture is
a comprehensive reference for system architects and
systems engineers in technology companies. This book
will also serve as a reference to students and
researchers interested in functional architectures. Tim
Weilkiens is the CEO at the German consultancy oose
Innovative Informatik and co-author of the SysML
specification. He has introduced model-based systems
engineering to a variety of industry sectors. He is author
of several books about modeling and the MBSE
methodology SYSMOD. Jesko G. Lamm is a Senior
Systems Engineer at Bernafon, a Swiss manufacturer for
hearing instruments. With Tim Weilkiens, Jesko G.
Lamm founded the Functional Architectures working
group of the German chapter of INCOSE. Stephan Roth
is a coach, consultant, and trainer for systems and
software engineering at the German consultancy oose
Innovative Informatik. He is a state-certified technical
assistant for computer science from PhysikalischPage 26/30
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Technische Lehranstalt (PTL) Wedel and a certified
systems engineer (GfSE)®- Level C. Markus Walker
works at Schindler Elevator in the research and
development division as elevator system architect. He is
an INCOSE Certified Systems Engineering Professional
(CSEP) and is engaged in the committee of the Swiss
chapter of INCOSE.
Conventional build-then-test practices are making
today’s embedded, software-reliant systems
unaffordable to build. In response, more than thirty
leading industrial organizations have joined SAE
(formerly, the Society of Automotive Engineers) to define
the SAE Architecture Analysis & Design Language
(AADL) AS-5506 Standard, a rigorous and extensible
foundation for model-based engineering analysis
practices that encompass software system design,
integration, and assurance. Using AADL, you can
conduct lightweight and rigorous analyses of critical realtime factors such as performance, dependability,
security, and data integrity. You can integrate additional
established and custom analysis/specification techniques
into your engineering environment, developing a fully
unified architecture model that makes it easier to build
reliable systems that meet customer expectations. ModelBased Engineering with AADL is the first guide to using
this new international standard to optimize your
development processes. Coauthored by Peter H. Feiler,
the standard’s author and technical lead, this
introductory reference and tutorial is ideal for selfdirected learning or classroom instruction, and is an
excellent reference for practitioners, including architects,
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developers, integrators, validators, certifiers, first-level
technical leaders, and project managers. Packed with
real-world examples, it introduces all aspects of the
AADL notation as part of an architecture-centric, modelbased engineering approach to discovering embedded
software systems problems earlier, when they cost less
to solve. Throughout, the authors compare AADL to
other modeling notations and approaches, while
presenting the language via a complete case study: the
development and analysis of a realistic example system
through repeated refinement and analysis. Part One
introduces both the AADL language and core ModelBased Engineering (MBE) practices, explaining basic
software systems modeling and analysis in the context of
an example system, and offering practical guidelines for
effectively applying AADL. Part Two describes the
characteristics of each AADL element, including their
representations, applicability, and constraints. The
Appendix includes comprehensive listings of AADL
language elements, properties incorporated in the AADL
standard, and a description of the book’s example
system.
The Must-have Reference Guide for SAFe®
Professionals “There are a lot of methods of scale out
there, but the Scaled Agile Framework is the one lighting
up the world.” –Steve Elliot, Founder/CEO AgileCraft
“Since beginning our Lean-Agile journey with SAFe,
Vantiv has focused its strategic efforts and its execution.
We have improved the predictability of product delivery
while maintaining high quality, and have become even
more responsive to customers–resulting in higher
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customer satisfaction. And just as important, employee
engagement went up over the past year.” –Dave Kent,
Enterprise Agile Coach, Vantiv Fully updated to include
the new innovations in SAFe 4.5, the SAFe® 4.5
Reference Guide is ideal for anyone serious about
learning and implementing the world’s leading
framework for enterprise agility. Inside, you’ll find
complete coverage of the scaledagileframework.com
knowledge base, the website that thousands of the
world’s largest brands turn to for building better software
and systems. SAFe was developed from real-world field
experience and provides proven success patterns for
implementing Lean-Agile software and systems
development at enterprise scale. This book provides
comprehensive guidance for work at the enterprise
Portfolio, Large Solution, Program, and Team levels,
including the various roles, activities, and artifacts that
constitute the Framework. Education & Training Key to
Success The practice of SAFe is spreading rapidly
throughout the world. The majority of Fortune 100
companies have certified SAFe professionals and
consultants, as do an increasing percentage of the
Global 2000. Case study results–visit
scaledagileframework.com/case-studies–typically
include: 30 — 75% faster time-to-market 25 — 75%
increase in productivity 20 — 50% improvements in
quality 10 — 50% increased employee engagement
Successful implementations may vary in context but
share a common attribute: a workforce well trained and
educated in SAFe practices. This book–along with
authorized training and certification–will help you
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understand how to maximize the value of your role within
a SAFe organization. The result is greater alignment and
visibility, improved performance throughout the
enterprise, and ultimately better outcomes for the
business.
Information Visualization is a relatively young field that is
acquiring more and more concensus in both academic
and industrial environments. 'Information Visualization'
explores the use of computer-supported interactive
graphical representations to explain data and amplify
cognition. It provides a means to comunicate ideas or
facts about the data, to validate hypotheses, and
facilitates the discovery of new facts via exploration. This
book introduces the concepts and methods of
Information Visualization in an easy-to-understand way,
illustrating how to pictorially represent structured and
unstructured data, making it easier to comprehend and
interpret. Riccardo Mazza focuses on the human aspects
of the process of visualization rather than the algorithmic
or graphic design aspects.
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