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Nasa Systems Engineering Handbook
This handbook provides a consolidated, comprehensive information resource for
engineers working with mission and safety critical systems. Principles, regulations, and
processes common to all critical design projects are introduced in the opening chapters.
Expert contributors then offer development models, process templates, and
documentation guidelines from their own core critical applications fields: medical,
aerospace, and military. Readers will gain in-depth knowledge of how to avoid common
pitfalls and meet even the strictest certification standards. Particular emphasis is placed
on best practices, design tradeoffs, and testing procedures. *Comprehensive coverage
of all key concerns for designers of critical systems including standards compliance,
verification and validation, and design tradeoffs *Real-world case studies contained
within these pages provide insight from experience
The NASA Systems Engineering Handbook provides top-level guidelines for good
systems engineering practices. It consists of six core chapters: Fundamentals of
Systems Engineering NASA program/project life cycles From a Concept to a Design
From a Design to a Final Product Crosscutting Management Processes Special Topics
in Systems Engineering The SEMP Content Outline in Appendix J provides guidance
for constructing a Systems Engineering Management Plan. The topics in Appendix J
can be used as a checklist for constructing a SEMP. The NASA Systems Engineering
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Handbook provides general guidance on systems engineering and best practices and
pitfalls to avoid. This handbook describes systems engineering as it should be applied
to the development and implementation of large and small NASA programs and
projects. NASA has defined different life cycles that specifically address the major
project categories, or product lines, which are: Flight Systems and Ground Support
(FS&GS), Research and Technology (R&T), Construction of Facilities (CoF), and
Environmental Compliance and Restoration (ECR). The technical content of the
handbook provides systems engineering best practices that should be incorporated into
all NASA product lines. For simplicity this handbook uses the FS&GS product line as an
example. The specifics of FS&GS can be seen in the description of the life cycle and
the details of the milestone reviews. The engineering of NASA systems requires a
systematic and disciplined set of processes that are applied recursively and iteratively
for the design, development, operation, maintenance, and closeout of systems
throughout the life cycle of the programs and projects. This edition is printed on high
quality paper with an attractive, durable cover.
Systems Engineering Demystified helps you to adopt a model-based 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.
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This is a FULL-COLOR (other variations are in grayscale) reproduction of the National
Aeronautics and Space Administration (NASA) Systems Engineering Handbook
(NASA/SP-2007-6105 Rev1). This handbook consists of six core chapters: (1) systems
engineering fundamentals discussion, (2) the NASA program/project life cycles, (3)
systems engineering processes to get from a concept to a design, (4) systems
engineering processes to get from a design to a final product, (5) crosscutting
management processes in systems engineering, and (6) special topics relative to
systems engineering. These core chapters are supplemented by appendices that
provide outlines, examples, and further information to illustrate topics in the core
chapters. The handbook makes extensive use of boxes and figures to define, refine,
illustrate, and extend concepts in the core chapters without diverting the reader from
the main information. The handbook provides top-level guidelines for good systems
engineering practices; it is not intended in any way to be a directive.
NASA/SP-2007-6105 Rev1 supersedes SP-6105, dated June 1995.
This handbook, "NASA Systems Engineering Handbook," is intended to provide general
guidance and information on systems engineering that will be useful to the NASA
community. It provides a generic description of Systems Engineering (SE) as it should
be applied throughout NASA. A goal of the handbook is to increase awareness and
consis¬tency across the Agency and advance the practice of SE. This handbook
provides perspectives relevant to NASA and data particular to NASA. This handbook
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describes systems engineering best practices that should be incorporated in the
development and implementation of large and small NASA programs and projects. The
engineering of NASA systems requires a systematic and disciplined set of processes
that are applied recursively and iteratively for the design, development, operation,
maintenance, and closeout of systems throughout the life cycle of the programs and
projects. The scope of this handbook includes systems engineering functions
regardless of whether they are performed by a manager or an engineer, in-house or by
a contractor.
System safety is the application of engineering and management principles, criteria,
and techniques to optimize safety within the constraints of operational effectiveness,
time, and cost throughout all phases of the system life cycle. System safety is to safety
as systems engineering is to engineering. When performing appropriate analysis, the
evaluation is performed holistically by tying into systems engineering practices and
ensuring that system safety has an integrated system-level perspective.The NASA
System Safety Handbook presents the overall framework for System Safety and
provides the general concepts needed to implement the framework. The treatment
addresses activities throughout the system life cycle to assure that the system meets
safety performance requirements and is as safe as reasonably practicable.This
handbook is intended for project management and engineering teams and for those
with review and oversight responsibilities. It can be used both in a forward-thinking
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mode to promote the development of safe systems, and in a retrospective mode to
determine whether desired safety objectives have been achieved.The topics covered in
this volume include general approaches for formulating a hierarchy of safety objectives,
generating a corresponding hierarchical set of safety claims, characterizing the system
safety activities needed to provide supporting evidence, and presenting a risk-informed
safety case that validates the claims. Volume 2, to be completed in 2012, will provide
specific guidance on the conduct of the major system safety activities and the
development of the evidence.
The NASA Systems Engineering Handbook Rev 2 An updated edition of NASA's
original engineering manual SP-2007-6105 with extensive use of boxes and figures to
define, illustrate, and extend concepts in the chapters. This handbook provides toplevel guidance for good systems engineering practices. Fundamentals of Systems
Engineering NASA program/project life cycles System Design Processes Product
Realization Crosscutting Technical Management Special Topics in Systems
Engineering Outlines, examples, and further information 17 Processes Defined This
handbook continues the methodology of the previous revision: a top-down compatibility
with higher level Agency policy and a bottom-up infusion of guidance from the NASA
practitioners in the field. This approach provides the opportunity to obtain best practices
from across NASA and bridge the information to the established NASA systems
engineering processes and to communicate principles of good practice as well as
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alternative approaches rather than specify a particular way to accomplish a task. The
result embodied in this handbook is a top-level implementation approach on the
practice of systems engineering unique to NASA. Material used for updating this
handbook has been drawn from many sources, including NPRs, Center systems
engineering handbooks and processes, other Agency best practices, and external
systems engineering guides.

This handbook is a companion to NPR 7120.5E, NASA Space Flight Program
and Project Management Requirements and supports the implementation of the
requirements by which NASA formulates and implements space flight programs
and projects. Its focus is on what the program or project manager needs to know
to accomplish the mission, but it also contains guidance that enhances the
understanding of the high-level procedural requirements. (See Appendix C for
NPR 7120.5E requirements with rationale.) As such, it starts with the same basic
concepts but provides context, rationale, guidance, and a greater depth of detail
for the fundamental principles of program and project management. This
handbook also explores some of the nuances and implications of applying the
procedural requirements, for example, how the Agency Baseline Commitment
agreement evolves over time as a program or project moves through its life cycle.
Following on from the hugely successful previous editions, the third edition of
Page 6/26

Read Book Nasa Systems Engineering Handbook
Spacecraft Systems Engineering incorporates the most recent technological
advances in spacecraft and satellite engineering. With emphasis on recent
developments in space activities, this new edition has been completely revised.
Every chapter has been updated and rewritten by an expert engineer in the field,
with emphasis on the bus rather than the payload. Encompassing the
fundamentals of spacecraft engineering, the book begins with front-end systemlevel issues, such as environment, mission analysis and system engineering, and
progresses to a detailed examination of subsystem elements which represent the
core of spacecraft design - mechanical, electrical, propulsion, thermal, control
etc. This quantitative treatment is supplemented by an appreciation of the
interactions between the elements, which deeply influence the process of
spacecraft systems design. In particular the revised text includes * A new chapter
on small satellites engineering and applications which has been contributed by
two internationally-recognised experts, with insights into small satellite systems
engineering. * Additions to the mission analysis chapter, treating issues of aeromanouevring, constellation design and small body missions. In summary, this is
an outstanding textbook for aerospace engineering and design students, and
offers essential reading for spacecraft engineers, designers and research
scientists. The comprehensive approach provides an invaluable resource to
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spacecraft manufacturers and agencies across the world.
This handbook consists of six core chapters: (1) systems engineering
fundamentals discussion, (2) the NASA program/project life cycles, (3) systems
engineering processes to get from a concept to a design, (4) systems
engineeringprocesses to get from a design to a final product, (5) crosscutting
management processes in systems engineering, and (6) special topics relative to
systems engineering. These core chapters are supplemented by appendices that
provide outlines, examples, and further information to illustrate topics in the core
chapters. The handbook makes extensive use of boxes and figures to define,
refine, illustrate, and extend concepts in the core chapters without diverting the
reader from the main information. The handbook provides top-level guidelines for
good systems engineering practices; it is not intended in any way to be a
directive. NASA/SP-2007-6105 Rev1 supersedes SP-6105, dated June 1995
This is a reproduction of a book published before 1923. This book may have
occasional imperfections such as missing or blurred pages, poor pictures, errant
marks, etc. that were either part of the original artifact, or were introduced by the
scanning process. We believe this work is culturally important, and despite the
imperfections, have elected to bring it back into print as part of our continuing
commitment to the preservation of printed works worldwide. We appreciate your
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understanding of the imperfections in the preservation process, and hope you
enjoy this valuable book.
This book is based on class notes for a course in the MS program in Systems
Engineering at Johns Hopkins University. The program was a cooperative effort
between senior systems engineers from the Johns Hopkins University Applied
Physics Laboratory and the Westinghouse Electric Company. The authors were
part of the curriculum design team as well as members of the faculty.
"The papers in this book are collected from SAE publications from 2000 to
2010."--Pref.
This handbook is intended to provide information on systems engineering that will
be useful to NASA system engineers, especially new ones. Its primary objective
is to provide a generic description of systems engineering as it should be applied
throughout NASA. Field Center Handbooks are encouraged to provide centerspecific details of implementation. For NASA system engineers to choose to keep
a copy of this handbook at their elbows, it must provide answers that cannot be
easily found elsewhere. Consequently, it provides NASA-relevant perspectives
and NASA-particular data. NASA management instructions (NMI's) are
referenced when applicable. This handbook's secondary objective is to serve as
a useful companion to all of the various courses in systems engineering that are
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being offered under NASA's auspices. The coverage of systems engineering is
general to techniques, concepts, and generic descriptions of processes, tools,
and techniques. It provides good systems engineering practices, and pitfalls to
avoid. This handbook describes systems engineering as it should be applied to
the development of major NASA product and producing systems. Shishko,
Robert and Chamberlain, Robert G. and Aster, Robert and Bilardo, Vincent and
Forsberg, Kevin and Hammond, Walter E. and Mooz, Harold and Polaski, Lou
and Wade, Ron and Cassingham, Randy (Editor) Ames Research Center; Jet
Propulsion Laboratory BIOLOGICAL DIVERSITY; HANDBOOKS; NASA
PROGRAMS; PROCEDURES; STANDARDIZATION; STANDARDS; SYSTEMS
ENGINEERING; MANAGEMENT INFORMATION SYSTEMS; PROJECT
MANAGEMENT; RESEARCH FACILITIES; RESEARCH MANAGEMENT; TEST
FACILITIES...
Since the writing of NASA/SP-6105 in 1995, systems engineering at the National
Aeronautics and Space Ad-ministration (NASA), within national and international
standard bodies, and as a discipline has undergone rapid evolution. Changes
include implementing standards in the International Organization for
Standardization (ISO) 9000, the use of Carnegie Mellon Software Engi-neering
Institute's Capability Maturity Model(R) Integration (CMMI(R)) to improve
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development and delivery of products, and the impactsof mission failures.
Lessons learned on systems engineering were documented in re-ports such as
those by the NASA Integrated Action Team (NIAT), the Columbia Accident
Investigation Board (CAIB), and the follow-on Diaz Report. Out of these efforts
came the NASA Office of the Chief Engineer (OCE) initiative to improve the
overall Agency systems engineering infrastructure and capability for the efficient
and effective engineering of NASA systems, to produce quality products, and to
achieve mission success. In addition, Agency policy and requirements for
systems engineering have been established. This handbook update is a part of
the OCE-sponsored Agencywide systems engineering initiative. Black and white
print.
Every day in the United States, over two million men, women, and children step
onto an aircraft and place their lives in the hands of strangers. As anyone who
has ever flown knows, modern flight offers unparalleled advantages in travel and
freedom, but it also comes with grave responsibility and risk. For the first time in
its history, the Federal Aviation Administration has put together a set of easy-tounderstand guidelines and principles that will help pilots of any skill level
minimize risk and maximize safety while in the air. The Risk Management
Handbook offers full-color diagrams and illustrations to help students and pilots
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visualize the science of flight, while providing straightforward information on
decision-making and the risk-management process.
The challenge of communication in planetary exploration has been unusual. The
guidance and control of spacecraft depend on reliable communication. Scientific
data returned to earth are irreplaceable, or replaceable only at the cost of another
mission. In deep space, communications propagation is good, relative to
terrestrial communications, and there is an opportunity to press toward the
mathematical limit of microwave communication. Yet the limits must be
approached warily, with reliability as well as channel capacity in mind. Further,
the effects of small changes in the earth's atmosphere and the interplanetary
plasma have small but important effects on propagation time and hence on the
measurement of distance. Advances are almost incredible. Communication
capability measured in 18 bits per second at a given range rose by a factor of 10
in the 19 years from Explorer I of 1958 to Voyager of 1977. This improvement
was attained through ingenious design based on the sort of penetrating analysis
set forth in this book by engineers who took part in a highly detailed and
amazingly successful pro gram. Careful observation and analysis have told us
much about limitations on the accurate measurement of distance. It is not easy to
get busy people to tell others clearly and in detail how they have solved important
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problems. Joseph H. Yuen and the other contribu tors to this book are to be
commended for the time and care they have devoted to explicating one vital
aspect of a great adventure of mankind.
As its name implies, the aim of Systems Design and Engineering: Facilitating
Multidisciplinary Development Projects is to help systems engineers develop the
skills and thought processes needed to successfully develop and implement
engineered systems. Such expertise typically does not come through study but
from action, hard work, and cooperation. To that end, the authors have chosen a
"hands-on" approach for presenting material rather than concentrating on theory,
as so often is the case in a classroom setting. This attractive and accessible text
is a mix of theory and practical approach, illustrated with examples that have
enough richness and variability to hold your attention. Models are presented for
controlling the design, change, and engineering processes. Various aspects of
systems engineering and methods providing the big picture at system level are
discussed. In some ways, you can think of the book as a compact "starter’s kit"
for systems engineers. Although the authors are recognized experts in academic
settings, they attribute much of their success in systems engineering to their own
hands-on experiences and want to show you how to achieve that same level of
expertise. Simply reading this book or any other book will not suffice for the
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learning process to become a systems engineer - no book will do that. However,
by following the principles laid out in this book, you can develop the necessary
skills and expertise to help you start an interesting, challenging, and rewarding
career as a systems engineer.
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 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
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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
Provides general guidance and information on systems engineering that will be
useful to the NASA community. It provides a generic description of Systems
Engineering (SE) as it should be applied throughout NASA. The handbook will
increase awareness and consistency across the Agency and advance the
practice of SE. This handbook provides perspectives relevant to NASA and data
particular to NASA. Covers general concepts and generic descriptions of
processes, tools, and techniques. It provides information on systems engineering
best practices and pitfalls to avoid. Describes systems engineering as it should
be applied to the development and implementation of large and small NASA
programs and projects. Charts and tables.
Since the initial writing of NASA/SP-6105 in 1995 and the following revision (Rev
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1) in 2007, systems engineering as a discipline at the National Aeronautics and
Space Administration (NASA) has undergone rapid and continued evolution.
Changes include using Model-Based Systems Engineering to improve the
development and delivery of products, and accommodating updates to NASA
Procedural Requirements (NPR) 7123.1. Lessons learned onsystems
engineeringwere documented in reports such as those by the NASA Integrated
Action Team (NIAT), the Columbia Accident Investigation Board (CAIB), and the
follow-on Diaz Report. Other lessons learned were garnered from the robotic
missions such as Genesis and the Mars Reconnaissance Orbiter as well as from
mishaps from ground operations and the commercial space flight industry. Out of
these reports came the NASA Office of the Chief Engineer (OCE) initiative to
improve the overall Agency systems engineer-ing infrastructure and capability for
the efficient and effective engineering of NASA systems, to produce quality
products, and to achieve mission success. This handbook update is a part of that
OCE-sponsored Agency-wide systems engineering initiative. Black and white
print.
Notice: This versions is in grayscale.In 1995, the NASA Systems Engineering
Handbook (NASA/SP-6105) was initially published to bring the fundamental
concepts and techniques of systems engineering to the National Aeronautics and
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Space Administration (NASA) personnel in a way that recognized the nature of
NASA systems and the NASA environment. Since its initial writing and its
revision in 2007 (Rev 1), systems engineering as a discipline at NASA has
undergone rapid and continued evolution. This revision (Rev 2) of the Handbook
maintains that original philosophy while updating the Agency's systems
engineering body of knowledge, providing guidance for insight into current best
Agency practices, and maintaining the alignment of the Handbook with the
Agency's systems engineering policy. The update of this Handbook continues the
methodology of the previous revision: a top-down compatibility with higher-level
Agency policy and a bottom-up infusion of guidance from the NASA practitioners
in the field. This approach provides the opportunity to obtain best practices from
across NASA and bridge the information to the established NASA systems
engineering processes and to communicate principles of good practice as well as
alternative approaches rather than specify a particular way to accomplish a task.
The result embodied in this Handbook is a top-level implementation approach on
the practice of systems engineering unique to NASA.
This handbook brings the fundamental concepts and techniques of systems
engineering to NASA personnel in a way that recognizes the nature of NASA
systems and environment. It is intended to accompany formal NASA training
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courses on systems engineering and project management when appropriate, and
is designed to be a top-level overview. The concepts were drawn from NASA
field center handbooks, NMI's/NHB's, the work of the NASA-wide Systems
Engineering Working Group and the Systems Engineering Process Improvement
Task team, several non-NASA textbooks and guides, and material from
independent systems engineering courses taught to NASA personnel. Five core
chapters cover systems engineering fundamentals, the NASA Project Cycle,
management issues in systems engineering, systems analysis and modeling,
and specialty engineering integration. It is not intended as a directive.
Superseded by: NASA/SP-2007-6105 Rev 1 (20080008301). Shishko, Robert
and Aster, Robert and Chamberlain, Robert G. and Mcduffee, Patrick and
Pieniazek, Les and Rowell, Tom and Bain, Beth and Cox, Renee I. and Mooz,
Harold and Polaski, Lou Jet Propulsion Laboratory ENGINEERING
MANAGEMENT; HANDBOOKS; MANAGEMENT METHODS; NASA
PROGRAMS; PROJECT MANAGEMENT; SPACE MISSIONS; SYSTEMS
ANALYSIS; SYSTEMS ENGINEERING; ACCEPTABILITY; CONFIGURATION
MANAGEMENT; COST ANALYSIS; LOGISTICS; MAINTAINABILITY; QUALITY
CONTROL; RELIABILITY ENGINEERING; SCHEDULING; SYSTEM
EFFECTIVENESS...
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The Aerospace Project Management Handbook focuses on space systems,
exploring intricacies rarely seen in land-based projects. These range from
additional compliance requirements from Earned Value Management
requirements and regulations (ESA, NASA, FAA), to criticality and risk factors for
systems where repair is impossible. Aerospace project management has become
a pathway for success in harsh space environments, as the Handbook
demonstrates. With chapters written by experts, this comprehensive book offers
a step-by-step approach emphasizing the applied techniques and tools, and is a
prime resource for program managers, technical leads, systems engineers, and
principle payload leads.
Since its founding, the National Aeronautics and Space Administration (NASA)
has been dedicated to the advancement of aeronautics and space science. The
NASA Scientific and Technical Information (STI) program plays a key part in
helping NASA maintain this important role.
Since the initial writing of NASA/SP-6105 in 1995and the following revision (Rev
1) in 2007, systemsengineering as a discipline at the National Aeronauticsand
Space Administration (NASA) has undergonerapid and continued evolution.
Changes includeusing Model-Based Systems Engineering to
improvedevelopment and delivery of products, and accommodatingupdates to
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NASA Procedural Requirements(NPR) 7123.1. Lessons learned on systems
engineeringwere documented in reports such as thoseby the NASA Integrated
Action Team (NIAT), theColumbia Accident Investigation Board (CAIB), andthe
follow-on Diaz Report. Other lessons learned weregarnered from the robotic
missions such as Genesisand the Mars Reconnaissance Orbiter as well as
frommishaps from ground operations and the commercialspace flight industry.
Out of these reports came theNASA Office of the Chief Engineer (OCE)
initiativeto improve the overall Agency systems engineeringinfrastructure and
capability for the efficient andeffective engineering of NASA systems, to
producequality products, and to achieve mission success. Thishandbook update
is a part of that OCE-sponsoredAgency-wide systems engineering initiative.
This handbook consists of six core chapters: (1) systems engineering
fundamentals discussion, (2) the NASA program/project life cycles, (3) systems
engineering processes to get from a concept to a design, (4) systems
engineering processes to get from a design to a final product,(5) crosscutting
management processes in systems engineering,and (6) special topics relative to
systems engineering. These core chapters are supplemented by appendices that
provide outlines, examples, and further information to illustrate topics in the core
chapters. The handbook makes extensive use of boxes and figures to define,
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refine, illustrate, and extend concepts in the core chapters without diverting the
reader from the main information. The handbook provides top-level guidelines for
good systems engineering practices; it is not intended in any way to be a
directive. NASA/SP-2007-6105 Rev1 supersedes SP-6105, dated June 1995.
Since the initial writing of NASA/SP-6105 in 1995 and the following revision (Rev
1) in 2007, systems engineering as a discipline at the National Aeronautics and
Space Administration (NASA) has undergone rapid and continued evolution.
Changes include using Model-Based Systems Engineering to improve
development and delivery of products, and accommodating updates to NASA
Procedural Requirements (NPR) 7123.1. Lessons learned on systems
engineering were documented in reports such as those by the NASA Integrated
Action Team (NIAT), the Columbia Accident Investigation Board (CAIB), and the
follow-on Diaz Report. Other lessons learned were garnered from the robotic
missions such as Genesis and the Mars Reconnaissance Orbiter as well as from
mishaps from ground operations and the commercial spaceflight industry. Out of
these reports came the NASA Office of the Chief Engineer (OCE) initiative to
improve the overall Agency systems engineering infrastructure and capability for
the efficient and effective engineering of NASA systems, to produce quality
products, and to achieve mission success. This handbook update is a part of that
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OCE-sponsored Agency-wide systems engineering initiative. In 1995, SP-6105
was initially published to bring the fundamental concepts and techniques of
systems engineering to NASA personnel in a way that recognized the nature of
NASA systems and the NASA environment. This revision (Rev 2) of SP-6105
maintains that original philosophy while updating the Agency's systems
engineering body of knowledge, providing guidance for insight into current best
Agency practices, and maintaining the alignment of the handbook with the
Agency's systems engineering policy. The update of this handbook continues the
methodology of the previous revision: a top-down compatibility with higher level
Agency policy and a bottom-up infusion of guidance from the NASA practitioners
in the field. This approach provides the opportunity to obtain best practices from
across NASA and bridge the information to the established NASA systems
engineering processes and to communicate principles of good practice as well as
alternative approaches rather than specify a particular way to accomplish a task.
The result embodied in this handbook is a top-level implementation approach on
the practice of systems engineering unique to NASA. Material used for updating
this handbook has been drawn from many sources, including NPRs, Center
systems engineering handbooks and processes, other Agency best practices,
and external systems engineering textbooks and guides. This handbook consists
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of six chapters: (1) an introduction, (2) a systems engineering fundamentals
discussion, (3) the NASA program/project life cycles, (4) systems engineering
processes to get from a concept to a design, (5) systems engineering processes
to get from a design to a final product, and (6) crosscutting management
processes in systems engineering. The chapters are supplemented by
appendices that provide outlines, examples, and further information to illustrate
topics in the chapters. The handbook makes extensive use of boxes and figures
to define, refine, illustrate, and extend concepts in the chapters. Finally, it should
be noted that this handbook provides top-level guidance for good systems
engineering practices; it is not intended in any way to be a directive.
NASA/SP-2016-6105 Rev2 supersedes SP-2007-6105 Rev 1 dated December,
2007.
The update of this handbook continues the methodology of the previous revision: a top-down
compatibility with higher level Agency policy and a bottom-up infusion of guidance from the
NASA practitioners in the field. This approach provides the opportunity to obtain best practices
from across NASA and bridge the information to the established NASA systems engineering
processes and to communicate principles of good practice as well as alternative approaches
rather than specify a particular way to accomplish a task. The result embodied in this
handbook is a top-level implementation approach on the practice of systems engineering
unique to NASA.
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Since the writing of NASA/SP-6105 in 1995, systems engineering at the National Aeronautics
and Space Administration (NASA), within national and international standard bodies, and as a
discipline has undergone rapid evolution. Changes include implementing standards in the
International Organization for Standardization (ISO) 9000, the use of Carnegie Mellon Software
Engineering Institute's Capability Maturity Model(r) Integration (CMMI(r)) to improve
development and delivery of products, and the impacts of mission failures. Lessons learned on
systems engineering were documented in reports such as those by the NASA Integrated
Action Team (NIAT), the Columbia Accident Investigation Board (CAIB), and the follow-on Diaz
Report. Out of these efforts came the NASA Office of the Chief Engineer (OCE) initiative to
improve the overall Agency systems engineering infrastructure and capability for the efficient
and effective engineering of NASA systems, to produce quality products, and to achieve
mission success. In addition, Agency policy and requirements for systems engineering have
been established. This handbook update is a part of the OCE-sponsored Agency wide systems
engineering initiative. In 1995, SP-6105 was initially published to bring the fundamental
concepts and techniques of systems engineering to NASA personnel in a way that recognizes
the nature of NASA systems and the NASA environment. This revision of SP-6105 maintains
that original philosophy while updating the Agency's systems engineering body of knowledge,
providing guidance for insight into current best Agency practices, and aligning the handbook
with the new Agency systems engineering policy. The update of this handbook was twofold: a
top-down compatibility with higher level Agency policy and a bottom-up infusion of guidance
from the NASA practitioners in the field. The approach provided the opportunity to obtain best
practices from across NASA and bridge the information to the established NASA systems
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engineering process. The attempt is to communicate principles of good practice as well as
alternative approaches rather than specify a particular way to accomplish a task. The result
embodied in this handbook is a top-level implementation approach on the practice of systems
engineering unique to NASA. The material for updating this handbook was drawn from many
different sources, including NASA procedural requirements, field center systems engineering
handbooks and processes, as well as non-NASA systems engineering textbooks and guides.
In 1995, the NASA Systems Engineering Handbook (NASA/SP-6105) was initially published to
bring the fundamental concepts and techniques of systems engineering to the National
Aeronautics and Space Administration (NASA) personnel in a way that recognized the nature
of NASA systems and the NASA environment.
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
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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.
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