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This content explores the advanced methodology of architecting spacecraft through a robust SysML 
model-based approach, demonstrating how complex systems engineering challenges are effectively 
managed to ensure successful and efficient space mission development.
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Architecting Spacecraft With Sysml

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 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 intend-
ed 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.

SysML Distilled

The Systems Modeling Language (SysML) extends UML with powerful systems engineering capabili-
ties 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 easy-to-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 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, 
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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

Systems Engineering with SysML/UML

UML, the Universal Modeling Language, was the first programming language designed to fulfill the re-
quirement 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

Handbook of Model-Based Systems Engineering

This handbook brings together diverse domains and technical competences of Model Based Systems 
Engineering (MBSE) into a single, comprehensive publication. It is intended for researchers, prac-
titioners, and students/educators who require a wide-ranging and authoritative reference on MBSE 
with a multidisciplinary, global perspective. It is also meant for those who want to develop a sound 
understanding of the practice of systems engineering and MBSE, and/or who wish to teach both 
introductory and advanced graduate courses in systems engineering. It is specifically focused on 
individuals who want to understand what MBSE is, the deficiencies in current practice that MBSE 
overcomes, where and how it has been successfully applied, its benefits and payoffs, and how it is 
being deployed in different industries and across multiple applications. MBSE engineering practitioners 
and educators with expertise in different domains have contributed chapters that address various uses 
of MBSE and related technologies such as simulation and digital twin in the systems lifecycle. The 
introductory chapter reviews the current state of practice, discusses the genesis of MBSE and makes 
the business case. Subsequent chapters present the role of ontologies and meta-models in capturing 
system interdependencies, reasoning about system behavior with design and operational constraints; 
the use of formal modeling in system (model) verification and validation; ontology-enabled integration 
of systems and system-of-systems; digital twin-enabled model-based testing; system model design 
synthesis; model-based tradespace exploration; design for reuse; human-system integration; and role 
of simulation and Internet-of-Things (IoT) within MBSE.

A Practical Guide to SysML

A Practical Guide to SysML: The Systems Modeling Language is a comprehensive guide to SysML for 
systems and software engineers. It provides an advanced and practical resource for modeling systems 
with SysML. The source describes the modeling language and offers information about employing 
SysML in transitioning an organization or project to model-based systems engineering. The book also 
presents various examples to help readers understand the OMG Systems Modeling Professional (OC-
SMP) Certification Program. The text is organized into four parts. The first part provides an overview of 
systems engineering. It explains the model-based approach by comparing it with the document-based 
approach and providing the modeling principles. The overview of SYsML is also discussed. The second 
part of the book covers a comprehensive description of the language. It discusses the main concepts 
of model organization, parametrics, blocks, use cases, interactions, requirements, allocations, and 
profiles. The third part presents examples that illustrate how SysML supports different model-based 
procedures. The last part discusses how to transition and deploy SysML into an organization or project. 
It explains the integration of SysML into a systems development environment. Furthermore, it describes 



the category of data that are exchanged between a SysML tool and other types of tools, and the 
types of exchange mechanisms that can be used. It also covers the criteria that must be considered 
when selecting a SysML. Software and systems engineers, programmers, IT practitioners, experts, 
and non-experts will find this book useful. *The authoritative guide for understanding and applying 
SysML *Authored by the foremost experts on the language *Language description, examples, and 
quick reference guide included

Proceedings of the Eighth Asia International Symposium on Mechatronics

The book presents high-quality papers from the Eighth Asia International Symposium on Mechatronics 
(AISM 2021). It discusses the latest technological trends and advances in electromechanical coupling 
and environmental adaptability design of electronic equipment, sensing and measurement, mechatron-
ics in manufacturing and automations, energy harvesting & storage, robotics, automation and control 
systems. It includes papers based on original theoretical, practical and experimental simulations, 
development, applications, measurements, and testing. The applications and solutions discussed in 
the book provide excellent reference material for future product development.

Effective Model-Based Systems Engineering

This textbook presents a proven, mature Model-Based 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 Ser-
vice-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 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.

Safety and Security of Cyber-Physical Systems

Cyber-physical systems (CPSs) consist of software-controlled computing devices communicating with 
each other and interacting with the physical world through sensors and actuators. Because most of 
the functionality of a CPS is implemented in software, the software is of crucial importance for the 
safety and security of the CPS. This book presents principle-based engineering for the development 
and operation of dependable software. The knowledge in this book addresses organizations that want 
to strengthen their methodologies to build safe and secure software for mission-critical cyber-physical 
systems. The book: • Presents a successful strategy for the management of vulnerabilities, threats, and 
failures in mission-critical cyber-physical systems; • Offers deep practical insight into principle-based 
software development (62 principles are introduced and cataloged into five categories: Business & 
organization, general principles, safety, security, and risk management principles); • Provides direct 
guidance on architecting and operating dependable cyber-physical systems for software managers 
and architects.

Future-Proof Software-Systems

This book focuses on software architecture and the value of architecture in the development of 
long-lived, mission-critical, trustworthy software-systems. The author introduces and demonstrates 
the powerful strategy of “Managed Evolution,” along with the engineering best practice known as 
“Principle-based Architecting.” The book examines in detail architecture principles for e.g., Business 
Value, Changeability, Resilience, and Dependability. The author argues that the software development 
community has a strong responsibility to produce and operate useful, dependable, and trustworthy 
software. Software should at the same time provide business value and guarantee many quality-of-ser-
vice properties, including security, safety, performance, and integrity. As Dr. Furrer states, “Producing 
dependable software is a balancing act between investing in the implementation of business func-
tionality and investing in the quality-of-service properties of the software-systems.” The book presents 



extensive coverage of such concepts as: Principle-Based Architecting Managed Evolution Strategy The 
Future Principles for Business Value Legacy Software Modernization/Migration Architecture Principles 
for Changeability Architecture Principles for Resilience Architecture Principles for Dependability The 
text is supplemented with numerous figures, tables, examples and illustrative quotations. Future-Proof 
Software-Systems provides a set of good engineering practices, devised for integration into most 
software development processes dedicated to the creation of software-systems that incorporate 
Managed Evolution.

A Primer for Model-Based Systems Engineering

This primer addresses the basic concepts of model-based systems engineering. It covers the Model, 
Language, Behavior, Process, Architecture, and Verification and Validation. It is a call to consider the 
foundational principles behind those concepts. It is not designed to present novel insights into MBSE so 
much as to provide a guided tour of the touchstones of systems design. It is a guide to the new MBSE 
acolyte and a reminder to the experienced practitioner. It is our hope that you find this primer valuable. 
We welcome your comments and suggestions about improving it. Much of what we have learned about 
how it should be organized and presented has come from thoughtful contributions from the readers of 
the 1st edition.

SysML in Action with Cameo Systems Modeler

System engineering (SE) using models (MBSE) is currently in vogue in the community of SE practi-
tioners, 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 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

System Engineering Analysis, Design, and Development

Praise for the first edition: “This excellent text will be useful to everysystem engineer (SE) regardless 
of the domain. It covers ALLrelevant SE material and does so in a very clear, methodicalfashion. The 
breadth and depth of the author's presentation ofSE principles and practices is outstanding.” –Philip 
Allen This textbook presents a comprehensive, step-by-step guide toSystem Engineering analysis, 
design, and development via anintegrated set of concepts, principles, practices, andmethodologies. 
The methods presented in this text apply to any typeof human system -- small, medium, and large 
organizational systemsand system development projects delivering engineered systems orservices 
across multiple business sectors such as medical,transportation, financial, educational, governmental, 
aerospace anddefense, utilities, political, and charity, among others. Provides a common focal point 
for “bridgingthe gap” between and unifying System Users, System Acquirers,multi-discipline System 
Engineering, and Project, Functional, andExecutive Management education, knowledge, and deci-
sion-making fordeveloping systems, products, or services Each chapter provides definitions of key 
terms,guiding principles, examples, author’s notes, real-worldexamples, and exercises, which highlight 
and reinforce key SE&Dconcepts and practices Addresses concepts employed in Model-BasedSys-
tems Engineering (MBSE), Model-Driven Design (MDD), UnifiedModeling Language (UMLTM) / Sys-
tems Modeling Language(SysMLTM), and Agile/Spiral/V-Model Development such asuser needs, sto-
ries, and use cases analysis; specificationdevelopment; system architecture development; User-Cen-
tric SystemDesign (UCSD); interface definition & control; systemintegration & test; and Verification 
& Validation(V&V) Highlights/introduces a new 21st Century SystemsEngineering & Development 
(SE&D) paradigm that is easy tounderstand and implement. Provides practices that are critical staging-



points for technical decision making such as Technical StrategyDevelopment; Life Cycle requirements; 
Phases, Modes, & States;SE Process; Requirements Derivation; System ArchitectureDevelopment, 
User-Centric System Design (UCSD); EngineeringStandards, Coordinate Systems, and Conventions; 
et al. Thoroughly illustrated, with end-of-chapter exercises andnumerous case studies and examples, 
Systems EngineeringAnalysis, Design, and Development, Second Edition is a primarytextbook for 
multi-discipline, engineering, system analysis, andproject management undergraduate/graduate level 
students and avaluable reference for professionals.

Model-Based System Architecture

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 frame-
works; and 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 Physikalisch-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.

Simulating Spacecraft Systems

Satellite development worldwide has significantly changed within the last decade and has been 
accelerated and optimized by modern simulation tools. The classic method of developing and testing 
several models of a satellite and its subsystems with the aim to build a pre-flight and finally a flight 
model is being replaced more and more by a considerably faster and more inexpensive method. 
The new approach no longer includes functional test models on entire spacecraft level but a system 
simulation. Thus overall project runtimes can be shortened. But also significantly more complex 
systems can be managed and success oriented tests on integration and software level can be realized 
before the launch. Applying modern simulation infrastructures already during spacecraft development 
phase, enables the consistent functionality checking of all systems both in detail and concerning 
their interaction. Furthermore, they enable checks of the system's proper functionality, their reliability 
and safety / redundancy. But also analysis regarding aging and lifetime issues can be performed 
by simulation. Project-related simulations of operational scenarios, for example with remote sensing 
satellites, and the checking of different operational modes are of similar importance. On the whole, risk 
is reduced significantly and the satellite can be produced in a considerably more cost efficient way, 
with higher quality and in shorter periods of time. Therefore "Simulating Spacecraft Systems" - the title 
of the present book - is an important domain of modern system engineering, which meanwhile has 
successfully established a position in many other sectors of industry and research, too.



SysML for Systems Engineering

This book provides a pragmatic introduction to the systems engineering modelling language, the 
SysML, aimed at systems engineering practitioners at any level of ability, ranging from students to 
experts. The theoretical aspects and syntax of SysML are covered and each concept is explained 
through a number of example applications.

Systems Engineering Demystified

Get to grips with systems engineering life cycles, processes, and best practices and discover tech-
niques to successfully develop complex systems Key Features Discover how to manage increased 
complexity and understand systems better via effective communication Adopt a proven model-based 
approach for systems engineering in your organization Apply proven techniques for requirements, 
design, validation and verification, and systems engineering management Book DescriptionSystems 
engineering helps us to understand, specify, and develop complex systems, and is applied across a 
wide set of disciplines. As systems and their associated problems become increasingly complex in this 
evermore connected world, the need for more rigorous, demonstrable, and repeatable techniques also 
increases. Written by Professor Jon Holt – an internationally recognized systems engineering expert – 
this book provides a blend of technical and business aspects you need to understand in order to develop 
successful systems. You'll start with systems engineering basics and understand the complexity, com-
munication, and different stakeholders' views of the system. The book then covers essential aspects 
of model-based systems engineering, systems, life cycles, and processes, along with techniques to 
develop systems. Moving on, you'll explore system models and visualization techniques, focusing on the 
SysML, and discover how solutions can be defined by developing effective system design, verification, 
and validation techniques. The book concludes by taking you through key management processes 
and systems engineering best practices and guidelines. By the end of this systems engineering book, 
you'll be able to confidently apply modern model-based systems engineering techniques to your 
own systems and projects.What you will learn Understand the three evils of systems engineering - 
complexity, ambiguous communication, and lack of understanding Realize successful systems using 
model-based systems engineering Understand the concept of life cycles and how they control the 
evolution of a system Explore processes and related concepts such as activities, stakeholders, and 
resources Discover how needs fit into the systems life cycle and which processes are relevant and how 
to comply with them Find out how design, verification, and validation fit into the life cycle and processes 
Who this book is for This book is for aspiring systems engineers, engineering managers, or anyone 
looking to apply systems engineering practices to their systems and projects. While a well-structured, 
model-based approach to systems engineering is an essential skill for engineers of all disciplines, many 
companies are finding that new graduates have little understanding of systems engineering. This book 
helps you acquire this skill with the help of a simple and practical approach to developing successful 
systems. No prior knowledge of systems engineering or modeling is required to get started with this 
book.

Agile Systems Engineering

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 speci-
fications. Dr. Douglass covers the lifecycle of systems development, including requirements, analysis, 
design, and the handoff to specific engineering 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

Model-Based Engineering with AADL

Conventional build-then-test practices are making today’s embedded, software-reliant systems un-
affordable 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 Lan-
guage (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 real-time factors such as performance, 
dependability, security, and data integrity. You can integrate additional established and custom analy-
sis/specification techniques into your engineering environment, developing a fully unified architecture 
model that makes it easier to build reliable systems that meet customer expectations. Model-Based 
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 self-directed learning or classroom instruction, 
and is an excellent reference for practitioners, including architects, 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, model-based 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 
Model-Based 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.

Agile Model-Based Systems Engineering Cookbook

Worried about the growing complexity of systems in your organization? Manage it with recipes for 
applying agile methodologies and techniques in model-based systems engineering (MBSE) Key 
Features Learn how Agile and MBSE can work iteratively and collaborate to overcome system com-
plexity Develop essential systems engineering products and achieve crucial enterprise objectives with 
easy-to-follow recipes Build efficient system engineering models using tried and trusted best practices 
Book DescriptionAgile MBSE can help organizations manage constant change and uncertainty while 
continuously ensuring system correctness and meeting customers’ needs. But deploying it isn’t easy. 
Agile Model-Based Systems Engineering Cookbook is a little different from other MBSE books out 
there. This book focuses on workflows – or recipes, as the author calls them – that will help MBSE practi-
tioners and team leaders address practical situations that are part of deploying MBSE as part of an agile 
development process across the enterprise. Written by Dr. Bruce Powel Douglass, a world-renowned 
expert in MBSE, this book will take you through important systems engineering workflows and show 
you how they can be performed effectively with an agile and model-based approach. You’ll start with 
the key concepts of agile methods for systems engineering, but we won’t linger on the theory for 
too long. Each of the recipes will take you through initiating a project, defining stakeholder needs, 
defining and analyzing system requirements, designing system architecture, performing model-based 
engineering trade studies, all the way to handling systems specifications off to downstream engineering. 
By the end of this MBSE book, you’ll have learned how to implement critical systems engineering 
workflows and create verifiably correct systems engineering models.What you will learn Apply agile 
methods to develop systems engineering specifications Perform functional analysis with SysML Derive 
and model systems architectures from key requirements Model crucial engineering data to clarify 
systems requirements Communicate decisions with downstream subsystem implementation teams 
Verify specifications with model reviews and simulations Ensure the accuracy of systems models 
through model-based testing Who this book is for If you are a systems engineer who wants to pursue 
model-based systems engineering in an agile setting, this book will show you how you can do that 
without breaking a sweat. Fundamental knowledge of SysML is necessary; the book will teach you the 
rest.



Simple SysML for Beginners

Simple SysML for Beginners Using Sparx Enterprise Architect is for beginners. The book assumes that 
you have just purchased a copy of Enterprise Architect and are anxious to get started, but otherwise 
don't know too much about SysML and don't have much experience using Enterprise Architect or 
any other similar tool. There are several good books on the market about SysML. However, these 
books show only finished diagrams. They don't cover the steps needed to construct the models and the 
diagrams. These steps can be remarkably complicated; the sequence of steps needed to construct the 
underlying model for a diagram is often less than obvious when using a real SysML tool. The purpose 
of this book is to help you get through the initial learning curve and get you on your way to becoming 
proficient at SysML modeling.

SYSMOD - The Systems Modeling Toolbox - Pragmatic MBSE with SysML

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 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.

The The Complete Edition – Software Engineering for Real-Time Systems

Adopt a diagrammatic approach to creating robust real-time embedded systems Key FeaturesExplore 
the impact of real-time systems on software designUnderstand the role of diagramming in the software 
development processLearn why software performance is a key element in real-time systemsBook 
Description From air traffic control systems to network multimedia systems, real-time systems are 
everywhere. The correctness of the real-time system depends on the physical instant and the logical 
results of the computations. This book provides an elaborate introduction to software engineering for 
real-time systems, including a range of activities and methods required to produce a great real-time 
system. The book kicks off by describing real-time systems, their applications, and their impact on 
software design. You will learn the concepts of software and program design, as well as the different 
types of programming, software errors, and software life cycles, and how a multitasking structure 
benefits a system design. Moving ahead, you will learn why diagrams and diagramming plays a critical 
role in the software development process. You will practice documenting code-related work using 
Unified Modeling Language (UML), and analyze and test source code in both host and target systems 
to understand why performance is a key design-driver in applications. Next, you will develop a design 
strategy to overcome critical and fault-tolerant systems, and learn the importance of documentation 
in system design. By the end of this book, you will have sound knowledge and skills for developing 
real-time embedded systems. What you will learnDifferentiate between correct, reliable, and safe 
softwareDiscover modern design methodologies for designing a real-time systemUse interrupts to 
implement concurrency in the systemTest, integrate, and debug the codeDemonstrate test issues for 
OOP constructsOvercome software faults with hardware-based techniquesWho this book is for If you 
are interested in developing a real-time embedded system, this is the ideal book for you. With a basic 
understanding of programming, microprocessor systems, and elementary digital logic, you will achieve 
the maximum with this book. Knowledge of assembly language would be an added advantage.

Math Toolkit for Real-Time Programming

Do big math on small machines Write fast and accurate library functions Master analytical and 
numerical calculus Perform numerical integration to any order Implement z-transform formulas Need 
to learn the ins and outs of the fundamental math functions in

INCOSE Systems Engineering Handbook

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. 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.

Model-based System and Architecture Engineering with the Arcadia Method

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 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 co-engineering 
with specialties, system/sub-system co-engineering, 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

JOURNAL OF SCIENCE AND ENGINEERING

The capability modeling and simulation (M&S) supplies for managing systems complexity and investi-
gating 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 Simulation-Based Systems Engineering Handbook details the M&S practices for sup-
porting 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 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.

Modeling and Simulation-Based Systems Engineering Handbook

This volume comprises papers from the 18th Conference on Systems Engineering Research (CSER). 
The theme of this volume, “Recent Trends and Advances in Model-Based Systems Engineering,” 
reflects the fact that systems engineering is undergoing a transformation motivated by mission and 
system complexity and enabled by technological advances such as model-based systems engineering, 
digital engineering, and the convergence of systems engineering with other disciplines. This conference 
is focused on exploring recent trends and advances in model-based systems engineering (MBSE) 
and the synergy of MBSE with simulation technology and digital engineering. Contributors have 



submitted papers on MBSE methods, modeling approaches, integration of digital engineering with 
MBSE, standards, modeling languages, ontologies and metamodels, and economics analysis of MBSE 
to respond to the challenges posed by 21st century systems. What distinguishes this volume are the 
latest advances in MBSE research, the convergence of MBSE with digital engineering, and recent 
advances in applied research in MBSE, including growing convergence with systems science and 
decision science. This volume is appropriate as a reference text in graduate engineering courses in 
Model-Based Systems Engineering.

Recent Trends and Advances in Model Based Systems Engineering

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, multidiscipli-
nary 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.

Model-Based Systems Engineering with OPM and SysML

A practical, step-by-step guide to total systems management Systems Engineering Management, Fifth 
Edition is a practical guide to the tools and methodologies used in the field. Using a "total systems 
management" approach, this book covers everything from initial establishment to system retirement, 
including design and development, testing, production, operations, maintenance, and support. This new 
edition has been fully updated to reflect the latest tools and best practices, and includes rich discussion 
on computer-based modeling and hardware and software systems integration. New case studies 
illustrate real-world application on both large- and small-scale systems in a variety of industries, and the 
companion website provides access to bonus case studies and helpful review checklists. The provided 
instructor's manual eases classroom integration, and updated end-of-chapter questions help reinforce 
the material. The challenges faced by system engineers are candidly addressed, with full guidance to-
ward the tools they use daily to reduce costs and increase efficiency. System Engineering Management 
integrates industrial engineering, project management, and leadership skills into a unique emerging 
field. This book unifies these different skill sets into a single step-by-step approach that produces 
a well-rounded systems engineering management framework. Learn the total systems lifecycle with 
real-world applications Explore cutting edge design methods and technology Integrate software and 
hardware systems for total SEM Learn the critical IT principles that lead to robust systems Successful 
systems engineering managers must be capable of leading teams to produce systems that are robust, 
high-quality, supportable, cost effective, and responsive. Skilled, knowledgeable professionals are in 
demand across engineering fields, but also in industries as diverse as healthcare and communications. 
Systems Engineering Management, Fifth Edition provides practical, invaluable guidance for a nuanced 
field.

System Engineering Management

The capability modeling and simulation (M&S) supplies for managing systems complexity and investi-
gating 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 Simulation-Based Systems Engineering Handbook details the M&S practices for sup-
porting 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 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.

Modeling and Simulation-Based Systems Engineering Handbook

This book collects selected papers from the 10th Conference on Signal and Information Processing, 
Networking and Computers held in Xi’Ning, China held in July, 2022. The book focuses on the current 
works of information theory, communication system, computer science, aerospace technologies and 
big data and other related technologies. People from both academia and industry of this field can 
contribute and find their interests from the book.

Signal and Information Processing, Networking and Computers

In this Book the following topics are covered: Model-based Systems Engineering; Domain-specific lan-
guages; MBSE Ontologies ; Systems Modelling; SysML; Requirements Modelling; Process Modelling 
;and Value Chain modelling.

SysML for Systems Engineering

New for the third edition, chapters on: Complete Exercise of the SE Process, System Science and 
Analytics and The Value of Systems Engineering The book takes a model-based approach to key 
systems engineering design activities and introduces methods and models used in the real world. This 
book is divided into three major parts: (1) Introduction, Overview and Basic Knowledge, (2) Design 
and Integration Topics, (3) Supplemental Topics. The first part provides an introduction to the issues 
associated with the engineering of a system. The second part covers the critical material required 
to understand the major elements needed in the engineering design of any system: requirements, 
architectures (functional, physical, and allocated), interfaces, and qualification. The final part reviews 
methods for data, process, and behavior modeling, decision analysis, system science and analytics, 
and the value of systems engineering. Chapter 1 has been rewritten to integrate the new chapters 
and updates were made throughout the original chapters. Provides an overview of modeling, modeling 
methods associated with SysML, and IDEF0 Includes a new Chapter 12 that provides a comprehensive 
review of the topics discussed in Chapters 6 through 11 via a simple system – an automated soda 
machine Features a new Chapter 15 that reviews General System Theory, systems science, natural 
systems, cybernetics, systems thinking, quantitative characterization of systems, system dynamics, 
constraint theory, and Fermi problems and guesstimation Includes a new Chapter 16 on the value 
of systems engineering with five primary value propositions: systems as a goal-seeking system, 
systems engineering as a communications interface, systems engineering to avert showstoppers, 
systems engineering to find and fix errors, and systems engineering as risk mitigation The Engineering 
Design of Systems: Models and Methods, Third Edition is designed to be an introductory reference 
for professionals as well as a textbook for senior undergraduate and graduate students in systems 
engineering.

The Engineering Design of Systems

This two-volume set LNICST 357-358 constitutes the post-conference proceedings of the 11th EAI 
International Conference on Wireless and Satellite Services, WiSATS 2020, held in Nanjing, China, 
in September 2020. The 91 full papers and workshop papers were carefully reviewed and selected 
from 200 submissions. Part I - LNICST 357 - details original research and results of wireless and 
satellite technology for a smarter global communication architecture. The theme of WISATS 2020 is 
“Intelligent Wireless and Satellite Communications for Beyond 5G”. Part II – LNICST 358 - presents 6 
workshop papers: High Speed Space Communication and Space Information Networks (HSSCSIN); 
Integrated Space and Onboard Networks (ISON); Intelligent Satellite Operations, Managements, and 
Applications (ISOMA); Intelligent Satellites in Future Space Networked System (ISFSNS); Satellite 
Communications, Networking and Applications (SCNA); Satellite Internet of Things; Trusted Data 
Sharing, Secure Communication (SIOTTDSSC).

MITRE Systems Engineering Guide



This book is a compilation of peer-reviewed papers from the 2018 Asia-Pacific International Symposium 
on Aerospace Technology (APISAT 2018). The symposium is a common endeavour between the four 
national aerospace societies in China, Australia, Korea and Japan, namely, the Chinese Society of 
Aeronautics and Astronautics (CSAA), Royal Aeronautical Society Australian Division (RAeS Australian 
Division), the Korean Society for Aeronautical and Space Sciences (KSAS) and the Japan Society for 
Aeronautical and Space Sciences (JSASS). APISAT is an annual event initiated in 2009 to provide an 
opportunity for researchers and engineers from Asia-Pacific countries to discuss current and future 
advanced topics in aeronautical and space engineering.

Wireless and Satellite Systems

A self training guide that reviews systems engineering fundamentals and introduces modern methods 
that are proven to reduce the time and cost of systems engineering. This guide complements the DoD 
"Systems Engineering Fundamentals\

The Proceedings of the 2018 Asia-Pacific International Symposium on Aerospace Technology 
(APISAT 2018)

OCUP 2 Certification Guide: Preparing for the OMG Certified UML 2.5 Professional 2 Foundation Exam 
both teaches UML® 2.5 and prepares candidates to become certified. UML® (Unified Modeling Lan-
guage) is the most popular graphical language used by software analysts, designers, and developers 
to model, visualize, communicate, test, and document systems under development. UML® 2.5 has 
recently been released, and with it a new certification program for practitioners to enhance their current 
or future career opportunities. There are three exam levels: Foundation, Intermediate, and Advanced. 
The exam covered in this book, Foundation, is a prerequisite for the higher levels. Author Michael 
Jesse Chonoles is a lead participant in the current OCUP 2 program—not only in writing and reviewing 
all the questions, but also in designing the goals of the program. This book distills his experience 
in modeling, mentoring, and training. Because UML® is a sophisticated language, with 13 diagram 
types, capable of modeling any type of modern software system, it takes users some time to become 
proficient. This effective resource will explain the material in the Foundation exam and includes many 
practice questions for the candidate, including sample problems similar to those found in the exam, and 
detailed explanations of why correct answers are correct and why wrong answers are wrong. Written 
to prepare candidates for the OCUP 2 Foundation level exam while they learn UML® Illustrated with 
UML® diagrams to clarify every concept and technique Offers hints for studying and test-taking based 
on the specific nature and structure of the Foundation Level exam Includes practice exam material, 
sample questions and exercises, warnings, tips, and points to remember throughout

Modern Methods of Systems Engineering

The theme of this volume on systems engineering research is disciplinary convergence: bringing 
together concepts, thinking, approaches, and technologies from diverse disciplines to solve complex 
problems. Papers presented at the Conference on Systems Engineering Research (CSER), March 
23-25, 2017 at Redondo Beach, CA, are included in this volume. This collection provides researchers 
in academia, industry, and government forward-looking research from across the globe, written by 
renowned academic, industry and government researchers.

OCUP 2 Certification Guide

Disciplinary Convergence in Systems Engineering Research
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