An OMG Systems Modeling LanguageT'\’I Publication

=
mowmo

==

™

0
SYSTE
MODELI
LANGUA

==

OMG Systems Modeling Language (OMG SysML™)
Version 1.7

OMG Document Number: ptc/2022-08-02

Date: August 2022

Standard document URL: https://www.omg.org/spec/SysML/1.7/
Machine Readable File(s):

Normative:
https://www.omg.org/spec/SysML/20220801/SysML.xmi
Non-normative:
https://www.omg.org/spec/SysML/20220801/SysMLDI.xmi
https://www.omg.org/spec/SysML/20220801/QUDV.xmi
https://www.omg.org/spec/SysML/20220801/1ISO80000.xmi

Refer to the Roadmap located in the Preface for a list of documents that were generated as part of the

adoption, finalization, and revision process.


www.princexml.com
Prince - Non-commercial License
This document was created with Prince, a great way of getting web content onto paper.

https://www.omg.org/spec/SysML/1.7/
https://www.omg.org/spec/SysML/20220801/SysML.xmi
https://www.omg.org/spec/SysML/20220801/SysMLDI.xmi
https://www.omg.org/spec/SysML/20220801/QUDV.xmi
https://www.omg.org/spec/SysML/20220801/ISO80000.xmi




Copyright © 2003-2022, American Systems Corporation
Copyright © 2003-2022, PTC Inc.

Copyright © 2003-2022, BAE SYSTEMS

Copyright © 2003-2022, The Boeing Company

Copyright © 2003-2022, Ceira Technologies

Copyright © 2022, Dassault Systemes

Copyright © 2003-2022, Deere & Company

Copyright © 2003-2022, Airbus

Copyright © 2003-2022, EmbeddedPlus Engineering
Copyright © 2007-2022, European Aeronautic Defence and Space Company N.V.
Copyright © 2003-2022, Eurostep Group AB

Copyright © 2003-2022, Gentleware AG

Copyright © 2003-2022, I-Logix, Inc.

Copyright © 2022, INCOSE

Copyright © 2003-2022, International Business Machines
Copyright © 2003-2022, International Council on Systems Engineering
Copyright © 2003-2022, Israel Aircraft Industries

Copyright © 2003-2022, Lockheed Martin Corporation
Copyright © 2003-2022, Mentor Graphics

Copyright © 2003-2022, Motorola, Inc.

Copyright © 2007-2022, National Aeronautics and Space Administration
Copyright © 2007-2022, No Magic, Inc.

Copyright © 2003-2022, Northrop Grumman

Copyright © 1997-2022, Object Management Group
Copyright © 2003-2022, oose Innovative Informatik eG
Copyright © 2003-2022, PivotPoint Technology Corporation
Copyright © 2003-2022, Raytheon Company

Copyright © 2022, Ronnie Gill

Copyright © 2003-2022, Sparx Systems

Copyright © 2003-2022, Telelogic AB

Copyright © 2003-2022, THALES

Copyright © 2022, Thematix Partners LLC

Copyright © 2022, Universidad de Cantabria

Copyright © 2022, Webel IT Australia
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PATENTS
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GENERAL USE RESTRICTIONS

Any unauthorized use of this specification may violate copyright laws, trademark laws, and
communications regulations and statutes. This document contains information which is protected by
copyright. All Rights Reserved. No part of this work covered by copyright herein may be reproduced or
used in any form or by any means--graphic, electronic, or mechanical, including photocopying, recording,
taping, or information storage and retrieval systems--without permission of the copyright owner.

DISCLAIMER OF WARRANTY
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LISTED ABOVE MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO
THIS PUBLICATION, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF TITLE OR
OWNERSHIP, IMPLIED WARRANTY OF MERCHANTABILITY OR WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE OR USE. IN NO EVENT SHALL THE OBJECT MANAGEMENT GROUP OR
ANY OF THE COMPANIES LISTED ABOVE BE LIABLE FOR ERRORS CONTAINED HEREIN OR FOR



DIRECT, INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL, RELIANCE OR COVER DAMAGES,
INCLUDING LOSS OF PROFITS, REVENUE, DATA OR USE, INCURRED BY ANY USER OR ANY
THIRD PARTY IN CONNECTION WITH THE FURNISHING, PERFORMANCE, OR USE OF THIS
MATERIAL, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

The entire risk as to the quality and performance of software developed using this specification is borne
by you. This disclaimer of warranty constitutes an essential part of the license granted to you to use this
specification.

RESTRICTED RIGHTS LEGEND

Use, duplication or disclosure by the U.S. Government is subject to the restrictions set forth in
subparagraph (c) (1) (ii) of The Rights in Technical Data and Computer Software Clause at DFARS
252.227-7013 or in subparagraph (c)(1) and (2) of the Commercial Computer Software - Restricted Rights
clauses at 48 C.F.R. 52.227-19 or as specified in 48 C.F.R. 227-7202-2 of the DoD F.A.R. Supplement
and its successors, or as specified in 48 C.F.R. 12.212 of the Federal Acquisition Regulations and its
successors, as applicable. The specification copyright owners are as indicated above and may be
contacted through the Object Management Group, 109 Highland Avenue, Needham, MA 02494, U.S.A.

TRADEMARKS

CORBA®, CORBA logos®, FIBO®, Financial Industry Business Ontology®, FINANCIAL INSTRUMENT
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company names mentioned are used for identification purposes only, and may be trademarks of their
respective owners.

COMPLIANCE

The copyright holders listed above acknowledge that the Object Management Group (acting itself or
through its designees) is and shall at all times be the sole entity that may authorize developers, suppliers
and sellers of computer software to use certification marks, trademarks or other special designations to
indicate compliance with these materials.
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0 Preface

OMG

Founded in 1989, the Object Management Group, Inc. (OMG) is an open membership, not-for-profit computer
industry standards consortium that produces and maintains computer industry specifications for interoperable,
portable, and reusable enterprise applications in distributed, heterogeneous environments. Membership includes
Information Technology vendors, end users, government agencies, and academia.

OMG member companies write, adopt, and maintain its specifications following a mature, open process. OMG’s
specifications implement the Model Driven Architecture® (MDA®), maximizing ROI through a full-lifecycle
approach to enterprise integration that covers multiple operating systems, programming languages, middleware and
networking infrastructures, and software development environments. OMG’s specifications include: UML®
(Unified Modeling Language™); CORBA® (Common Object Request Broker Architecture); CWM™ (Common
Warehouse Metamodel); and industry-specific standards for dozens of vertical markets.

More information on the OMG is available at https://www.omg.org/.

OMG Specifications

As noted, OMG specifications address middleware, modeling, and vertical domain frameworks. All OMG
Specifications are available from the OMG website at: https://www.omg.org/spec

All of OMG’s formal specifications may be downloaded without charge from our website. (Products implementing
OMG specifications are available from individual suppliers.) Copies of specifications, available in PostScript and
PDF format, may be obtained from the Specifications Catalog cited above or by contacting the Object Management
Group, Inc. at:

OMG Headquarters

9C Medway Road, PMB 274
Milford, MA 01757

USA

Tel: +1-781-444-0404

Fax: +1-781-444-0320

Email: pubs@omg.org

Certain OMG specifications are also available as ISO standards. Please consult https://www.iso.org

Issues

All OMG specifications are subject to continuous review and improvement. As part of this process we encourage
readers to report any ambiguities, inconsistencies, or inaccuracies they may find by completing the Issue Reporting
Form listed on the main web page https://www.omg.org, under Specifications, Report an Issue.

SysML Roadmap

Requirements for SysML were originally specified by: ad/2003-03-41 (UML for Systems Engineering RFP)
The source documents for this specification include:
Alpha:
* ad/2006-03-01 (submission)
» ad/2006-04-07 (errata)
+ ad/2006-03-04 (glossary)
» Associated Schema files: ad/2006-03-02 (XMI)
The Finalization Task Force (FTF) process generated the following documents:
* Beta I: ptc/2006-05-04 (a.k.a. Final Adopted Specification)
* Beta 2: ptc/2007-03-19 (FTF Report - full record of FTF votes and issue resolutions
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* ptc/2007-02-03, ptc/2007-03-04 (a.k.a. convenience document, with and without change bars)
* ptc/2007-02-05 (XMI)
* ptc/2007-03-09 (Annex E - Requirements Traceability)
» Version 1.0 Formal Specification: formal/2007-09-01

The SysML 1.1 Revision Task Force (RTF) process generated the following documents:
* ptc/2008-05-15 (RTF Report - full record of RTF votes and issue resolutions)
* ptc/2008-05-16, ptc/2008-05-17 (a.k.a. convenience document, with and without change bars)
* ptc/2008-05-18 (XMI)
* Version 1.1 Formal Specification: formal/2008-11-01, formal/2008-11-02

Associated schema files for this specification, at https://www.omg.org/spec/SysML/1.1/, include the following files:
» SysML-profile.xmi XMI 2.1 serialization of the SysML Profile

* Activities-model.xmi XMI 2.1 serialization of the Activities model library
* Blocks-model.xmi XMI 2.1 serialization of the Blocks model library

+ UMLA4SysML-metamodel.xmi XMI 2.1 serialization of the merged UML4SysML subset of UML 2 (used to
define the SysML Profile)

The SysML 1.2 Revision Task Force (RTF) process generated the following documents:
* ptc/2008-05-15 (RTF Report - full record of RTF votes and issue resolutions)
* ptc/2008-05-16, ptc/2008-05-17 (a.k.a. convenience document, with and without change bars)
* ptc/2008-05-18 (XMI)
* Version 1.2 Formal Specification: formal/2010-06-01, formal/2010-06-02
Associated schema file for this specification, at https://www.omg.org/spec/SysML/1.2, include the following files:
» SysML-profile.uml XMI 2.1 serialization of the SysML Profile

+ UMLA4SysML-metamodel.uml XMI 2.1 serialization of the merged UML4SysML subset of UML 2 (used to
define the SysML Profile)

* Activities-model.xmi XMI 2.1 serialization of the Activities model library

* Blocks-model.xmi XMI 2.1 serialization of the Blocks model library
The SysML 1.3 Revision Task Force (RTF) process generated the following documents:
* ptc/2011-08-08 (RTF Report - full record of RTF votes and issue resolutions)

ptc/2011-08-07 (Submission inventory document)

ptc/2011-08-09, ptc/2011-08-10 (Beta “convenience document,” with and without change bars)
ptc/2011-08-11, ptc/2011-08-12 (Normative and non-normative XMI)
ptc/2012-04-07, ptc/2012-04-08 (Normative and non-normative XMI)
* Version 1.3 Formal Specification: formal/2012-06-01, formal/2012-06-02
Associated schema files for this specification, at https://www.omg.org/spec/SysML/1.3/, include the following files:

* SysML.xmi (Normative)
* ISO-80000-1-QUDV.xmi (Non-normative)
+ ISO-80000-1-SysML.xmi (Non-normative)
* QUDV.xmi (Non-normative)
The SysML 1.4 Revision Task Force (RTF) process generated the following documents:
* ptc/2013-12-08 (RTF Report - full record of RTF votes and issue resolutions)
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* ptc/2013-12-10, ptc/2013-12-09 (Beta “convenience document,” with and without change bars)
* ptc/2013-12-11, ptc/2013-12-12 (Normative and non-normative XMI)
* Version 1.4 Formal Specification: formal/2015-06-03, formal/2015-06-04

Associated schema files for this specification, at https://www.omg.org/spec/SysML/1.4/, include the following files:

* SysML.xmi (Normative)
* SysMLDIL.xmi (Normative)
* ISO-80000-1-QUDV.xmi (Non-normative)
+ ISO-80000-1-SysML.xmi (Non-normative)
* QUDV.xmi (Non-normative)
The SysML 1.5 Revision Task Force (RTF) process generated the following documents:
o ptc/2016-11-01 (RTF Report - full record of RTF votes and issue resolutions)
o ptc/2016-11-02, ptc/2016-11-03 (Beta “convenience document,” with and without change bars)
* ptc/2016-11-05, ptc/2016-11-06, pte/16-11-07, ptc/16-11-08 (Normative and non-normative XMI)

Associated schema files for this specification, at https://www.omg.org/spec/SysML/1.5/, include the following files:

* SysML.xmi (Normative)
* SysMLDI.xmi (Normative)
+ ISO-80000-1-QUDV.xmi (Non-normative)
+ ISO-80000-1-SysML.xmi (Non-normative)
* QUDV.xmi (Non-normative)
The SysML 1.6 Revision Task Force (RTF) process generated the following documents:
* ptc/2018-10-01 (RTF Report - full record of RTF votes and issue resolutions)
* ptc/2018-10-02, ptc/2018-10-03 (Beta “convenience document,” with and without change bars)

* ptc/2018-10-04, ptc/2018-10-05, ptc/2018-10-06, ptc/2018-10-07, ptc/2018-10-08 (Normative and non-
normative XMI)

Associated schema files for this specification, at https://www.omg.org/spec/SysML/1.6/, include the following files:

* SysML.xmi (Normative)
* ISO-80000-1-QUDV.xmi (Non-normative)
+ ISO-80000-1-SysML.xmi (Non-normative)
* QUDV.xmi (Non-normative)
The SysML 1.7 Revision Task Force (RTF) process generated the following documents:
* ptc/2022-08-01: RTF Report - full record of RTF votes and issue resolutions
* ptc/2022-08-02: SysML v1.7 convenience document without change bars
* ptc/2022-08-03: SysML v1.7 convenience document with change bars

* ptc/2022-08-04, ptc/2022-08-05, ptc/2022-08-06, ptc/2022-08-07, ptc/2022-08-08, ptc/2022-08-09 (Normative
and non- normative XMI and files)

Associated schema files for this specification, at https:/www.omg.org/spec/SysML/1.7, include the following files:

* SysML.xmi (Normative)
+ ISO-80000.xmi (Non-normative)
* QUDV.xmi (Non-normative)

* SysML 1.7 Precise Semantic model (Non-normative)
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» Ancillary attachment file (Non-normative)
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1 Scope

The purpose of this International Standard is to specify the Systems Modeling Language (SysML), a general-
purpose modeling language for systems engineering. Its intent is to specify the language so that systems engineering
modelers may learn to apply and use SysML; modeling tool vendors may implement and support SysML; and both
can provide feedback to improve future versions. Note that a definition of “system” and “systems engineering” can
be found inISO/IEC 15288.

SysML reuses a subset of UML 2.5.1 and provides additional extensions to address the requirements in UML for
SE. SysML uses the UML 2.5.1 extension mechanisms as further elaborated in Clause 17 as the primary mechanism
to specify the extensions to UML 2.5.1. This revision of SysML relies on several new features incorporated into
UML 2.5.1. Any use of the term “UML 2” or “UML” in this specification, unless otherwise noted, will refer to
UML 2.5.1 in general and the UML 2.5.1 specification in particular.

Since SysML uses UML 2.5.1 as its foundation, systems engineers modeling with SysML and software engineers
modeling with UML 2.5.1 will be able to collaborate on models of software-intensive systems. This will improve
communication among the various stakeholders who participate in the systems development process and promote
interoperability among modeling tools. It is anticipated that SysML will be customized to model domain-specific
applications, such as automotive, acrospace, communication, and information systems.

SysML is designed to provide simple but powerful constructs for modeling a wide range of systems engineering
problems. It is particularly effective in specifying requirements, structure, behavior, allocations, and constraints on
system properties to support engineering analysis. The language is intended to support multiple processes and
methods such as structured, object-oriented, and others, but each methodology may impose additional constraints on
how a construct or diagram kind may be used. This version of the language supports most, but not all, of the
requirements of the UML for Systems Engineering RFP, as shown in the Requirements Traceability referenced by
Annex F. These gaps are intended to be addressed in future versions of SysML as indicated in the matrix.

The following sub clauses provide background information about this International Standard. Instructions for both
systems engineers and tool vendors who read this International Standard are provided in “How to Read this
International Standard.” The main body of this International Standard describes the normative technical content. The
annexes include additional information to aid in understanding and implementation of this International Standard.
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2 Normative References

The following normative documents contain provisions, which through reference in this text, constitute provisions
of this International Standard. Subsequent amendments to, or revisions of, any of these publications do not apply.

» ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards, 7th Edition 2016

« ISO/IEC 10303-233:2012, STEP AP233, Product data representation and exchange: application protocol:
Systems engineering

» ISO/IEC IEEE 15288:2015, Systems and software engineering - System life cycle process

* OMG Specification formal/2017-12-01, Unified Modeling Language, (UML) v2.5.1 (https://www.omg.org/spec/
UML/2.5.1/)

* OMG Specification formal/2014-02-03, Object Constraint Language (OCL), v2.4 (https://www.omg.org/spec/
OCL/2.4/)

* OMG Specification formal/2015-06-05, Meta Object Facility (MOF), v2.5 (https://www.omg.org/spec/MOF/
2.5/)

* OMG Specification formal/2015-06-01, Diagram Definition, v1.1 (http://www.omg.org/spec/DD/1.1/)

* OMG Document ad/03-03-41, UML for Systems Engineering RFP (https://www.omg.org/cgi-bin/doc?ad/
2003-03-41)

* OMG Document ormsc/2014-06-01, Model Driven Architecture (MDA) Guide rev. 2.0 (https:/www.omg.org/
cgi-bin/doc?ormsc/2014-06-01)

+ VIM Edition 3 (VIM3), “International vocabulary of metrology - Basic and general concepts and associated
terms (VIM)”, JCGM 200:2012 (JCGM 200:2008 with minor corrections)

* [Dybkaer-2010] Rene Dybkaer, “ISO terminological analysis of the VIM3 concepts of ‘quantity’ and ‘kind-of-
quantity’”, Metrologia 47, (2010) 127-143
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3 Additional Information

3.1 Relationships to Other Standards
SysML is defined as an extension of the OMG UML 2 standard. See Clause 2 for the current version of the UML 2
standard.

SysML is intended to be supported by two evolving interoperability standards including the OMG XMI 2 model
interchange standard for UML 2 modeling tools and the ISO 10303 STEP AP233 data interchange standard for
systems engineering tools. Overviews of the approach to model interchange and relevant references are included in
Annex G.

SysML supports the OMG’s Model Driven Architecture (MDA) initiative by its reuse of UML and related standards.
See OMG MDA Guide rev 2.0.

3.2 How to Read this International Standard

This International Standard is intended to be read by systems engineers so they may learn and apply SysML, and by
modeling tool vendors so they may implement and support SysML.

Although the clauses are organized into logical groupings that can be read sequentially, this International Standard
can be used for reference and may be read in a non-sequential manner.

3.2.1 Organization

This International Standard is organized as follows:
Preface

INTRODUCTION

1 Scope

2 Normative References

3 Additional Information - includes Relationships to Other Standards, How to Read this International Standard, and
Acknowledgments

4 Language Architecture - General Information, Design Principles, Architecture, and SsyML Diagrams
5 Conformance - General Information and Conformance Types
6 Language Formalism -
* Levels of Formalism
+  Clause Structure
*  Conventions and Typography
STRUCTURAL CONSTRUCTS

7 Model Elements - Refactors the kernel package from UML 2 and includes some extensions to provide some
foundation capabilities for model management.

8 Blocks - Reuses and extends structured classes from UML 2 composite structures to provide the fundamental
capability for describing system decomposition and interconnection, and to define different types of system
properties including value properties with optional units of measure.

9 Ports and Flows - Provides the semantics for defining how blocks and parts interact through ports and how items
flow across connectors.

10 Constraint Blocks - Defines how blocks are extended to be used on parametric diagrams. Parametric diagrams
model a network of constraints on system properties to support engineering analysis, such as performance,
reliability, and mass properties analysis.

BEHAVIORAL CONSTRUCTS
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11 Activities - Defines the extensions to UML 2 activities, which represent the basic unit of behavior that is used in
activity, sequence, and state machine diagrams. The activity diagram is used to describe the slow of control and flow

of inputs and outputs among actions.

12 Interactions - Defines the constructs for describing message based behavior used in sequence diagrams.

13 State Machines - Describes the constructs used to specify state based behavior in terms of system states and their

transitions.

14 Use Cases - Describes behavior in terms of the high level functionality and uses of a system, that are further

specified in the other behavioral disgrams referred to above.

CROSSCUTTING CONSTRUCTS
15 Allocations

16 Requirements

17 Profiles & Model Libraries
ANNEXES

Annex A - Diagrams

Annex B - SysML Diagram Interchange
Annex C - Deprecated Elements
Annex D - Sample Problem

Annex E - Non-normative Extensions
Annex F - Requirements Traceability

Annex G - Model Interchange
3.3 Acknowledgments

The following companies and organizations submitted or supported parts of the original version of this International

Standard:
Industry
. American Systems Corporation
. BAE SYSTEMS
. Boeing
. Deere & Company
. EADS Astrium
. Eurostep
. Israel Aircraft Industries

. Lockheed Martin Corporation

. Motorola
. Northrop Grumman
. oose Innovative Informatik eG

. PivotPoint Technology
. Raytheon
. THALES

US Government

. NASA/Jet Propulsion Laboratory
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. National Institute of Standards and Technology (NIST)
. DoD/Office of the Secretary of Defense (OSD)

Vendors
. ARTiISAN Software Tools
. Ceira Technologies

. EmbeddedPlus Engineering

. Gentleware
. IBM
. I-Logix

. Mentor Graphics
. Telelogic

. Structured Software Systems Limited
. Sparx Systems
. Vitech

Academia

. Georgia Institute of Technology

Liaisons
. Consultative Committee for Space Data Systems (CCSDS)
. Embedded Architecture and Software Technologies (EAST)
. International Council on Systems Engineering (INCOSE)
. ISO STEP AP233
. Systems Level Design Language (SLDL) and Rosetta
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Friedenthal, Eran Gery, Hal Hamilton, Dwayne Hardy, James Hummel, Cris Kobryn, Michael Latta, John Low,
Robert Long, Kumar Marimuthu, Alan Moore, Véronique Normand, Salah Obeid, Eldad Palachi, David Price, Bran
Selic, Chris Sibbald, Joseph Skipper, Rick Steiner, Robert Thompson, Jim U’Ren, Thomas Weigert, Tim Weilkiens
and Brian Willard.
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OpenMBEE community and Dassault, whose support made it possible to generate this specification from a model.
Special thanks go to Chris Delp, Charles Galey, Ivan Gomes, Jason Han, Robert Karban, Erik Karlsson, and Doris
Lam.
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completed by Finalization and Revision Task Forces listed under the OMG SysML Roadmap in the Preface above.
Besides those already acknowledged above for their contributions to the original International Standard, the
following additional persons have contributed to the Finalization or Revision Task Forces: Awele Anyanhum, Dave
Banham, Yves Bernard, Graham Bleakley, Emilee Bovre, Fraser Chadburn, Amanda Crawford, Chris Delp, Hans
Peter de Koning, Sébastien Demathieu, Peter Denno, Huascar Espinoza, Allison Barnard Feeney, Sébastien Gérard,
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Karban, Darren Kelly, Andreas Korff, Emily Lambert, Myra Lattimore, Leah De Laurell, Frédéric Mallet, Sam
Mancarella, Julio Medina, Jishnu Mukerji, Chris Paredis, Axel Reichwein, Pete Rivett, Tanner Rosenberg, Nicolas
Rouquette, George Sawyer, Axel Scheithauer, Andrius Strazdauskas, Kritsana Uttamang, John Watson, Bernd
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already listed for the original submission above, include 88solutions, Adaptive, Atego, EADS, CEA LIST, European
Southern Observatory, European Space Agency, Fachhochschule Vorarlberg, INRIA, Mathworks, Tecnalia Research
and Innovation, No Magic, and Universidad de Cantabria.
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4 Language Architecture

4.1 General

SysML reuses a subset of UML 2 and provides additional extensions needed to address requirements in the UML for
Systems Engineering RFP. This International Standard documents the language architecture in terms of the parts of
UML 2 that are reused and the extensions to UML 2. This clause explains design principles and how they are
applied to define the SysML language architecture.

To visualize the relationship between the UML and SysML languages, consider the Venn diagram shown in Fig. 4.1,
where the sets of language constructs that comprise the UML and SysML languages are shown as the circles marked
“UML” and “SysML,” respectively. The intersection of the two circles, shown by the region marked “UML reused
by SysML,” indicates the UML modeling constructs that SysML reuses, called the UML4SysML subset. The region
marked “SysML extensions to UML” in Fig. 4.1 indicates the new modeling constructs defined for SysML that have
no counterparts in UML, or which replace UML constructs. Note that there is also a part of UML 2 that is not
required to implement SysML, which is shown by the region marked “UML not required by SysML.”

UML not required
by SysML
(UML -
UML4SysML)

UML reused by
SysML
(UML4SysML)

SysML
extensions to
UML
(SysML Profile)

Figure 4.1. Overview of SysML/UML Interrelationship

Table 4.1 lists the metaclasses excluded from the UML4SysML subset. Table 4.2 lists the metaclasses and datatypes

included in the UML4SysML subset. Table 4.3 lists the stereotypes, blocks, valuetypes, and datatypes included in
SysML.
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Table 4.1. UML 2 metaclasses excluded from the UML4SysML subset
UML 2 metaclasses excluded from the UML4SysML subset

Artifact, ClassifierTemplateParameter, Collaboration, CollaborationUse, CommunicationPath, Component,
ComponentRealization, ConnectableElementTemplateParameter, Deployment, DeploymentSpecification, Device,
ExecutionEnvironment, ExpansionNode, ExpansionRegion, Manifestation, Node, OperationTemplateParameter,
ProtocolConformance, ProtocolStateMachine, Protocol Transition, QualifierValue,
ReadLinkObjectEndQualifierAction, RedefinableTemplateSignature, StringExpression, TemplateBinding,
TemplateParameter, TemplateParameterSubstitution, TemplateSignature, UMLActivityDiagram,
UMLAssociationEndLabel, UMLAssociationOrConnectorOrLinkShape,
UMLAssociationOrConnectorOrLinkShapeKind, UMLBehaviorDiagram, UMLClassDiagram,
UMLClassifierShape, UMLCompartment, UMLCompartmentableShape, UMLComponentDiagram,
UMLCompositeStructureDiagram, UMLDeploymentDiagram, UMLDiagram, UMLDiagramElement,
UMLDiagramWithAssociations, UMLEdge, UMLInteractionDiagram, UMLInteractionDiagramKind,
UMLInteractionTableLabel, UMLKeywordLabel, UMLLabel, UMLMultiplicityLabel, UMLNameLabel,
UMLNavigabilityNotationKind, UMLObjectDiagram, UMLPackageDiagram, UMLProfileDiagram,
UMLRedefinesLabel, UMLShape, UMLStateMachineDiagram, UMLStateShape,

UMLStereotypeProperty ValueLabel, UMLStructureDiagram, UMLStyle, UMLTypedElementLabel,
UMLUseCaseDiagram
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Table 4.2. UML 2 metaclasses and datatypes included in the UML4SysML subset
UML 2 metaclasses and datatypes included in the UML4SysML subset

Abstraction, AcceptCallAction, AcceptEventAction, Action, ActionExecutionSpecification, ActionlnputPin,
Activity, ActivityEdge, ActivityFinalNode, ActivityGroup, ActivityNode, ActivityParameterNode,
ActivityPartition, Actor, AddStructuralFeatureValueAction, AddVariableValueAction, AggregationKind,
AnyReceiveEvent, Association, AssociationClass, Behavior, BehaviorExecutionSpecification, BehavioralFeature,
BehavioredClassifier, BroadcastSignal Action, CallAction, CallBehaviorAction, CallConcurrencyKind, CallEvent,
CallOperationAction, CentralBufferNode, ChangeEvent, Class, Classifier, Clause, ClearAssociationAction,
ClearStructuralFeatureAction, ClearVariableAction, CombinedFragment, Comment, ConditionalNode,
ConnectableElement, ConnectionPointReference, Connector, ConnectorEnd, ConnectorKind,
ConsiderIgnoreFragment, Constraint, Continuation, ControlFlow, ControlNode, CreateLinkAction,
CreateLinkObjectAction, CreateObjectAction, DataStoreNode, DataType, DecisionNode, Dependency,
DeployedArtifact, DeploymentTarget, DestroyLinkAction, DestroyObjectAction,
DestructionOccurrenceSpecification, DirectedRelationship, Duration, DurationConstraint, DurationInterval,
DurationObservation, Element, ElementImport, EncapsulatedClassifier, Enumeration, EnumerationLiteral, Event,
ExceptionHandler, ExecutableNode, ExecutionOccurrenceSpecification, ExecutionSpecification, Expression,
Extend, Extension, ExtensionEnd, ExtensionPoint, Feature, FinalNode, FinalState, FlowFinalNode, ForkNode,
FunctionBehavior, Gate, GeneralOrdering, Generalization, GeneralizationSet, Image, Include, InformationFlow,
Informationltem, InitialNode, InputPin, InstanceSpecification, InstanceValue, Interaction, InteractionConstraint,
InteractionFragment, InteractionOperand, InteractionOperatorKind, InteractionUse, Interface,
InterfaceRealization, InterruptibleActivityRegion, Interval, IntervalConstraint, InvocationAction, JoinNode,
Lifeline, LinkAction, LinkEndCreationData, LinkEndData, LinkEndDestructionData, LiteralBoolean,
Literallnteger, LiteralNull, LiteralReal, LiteralSpecification, LiteralString, LiteralUnlimitedNatural, LoopNode,
MergeNode, Message, MessageEnd, MessageEvent, MessageKind, MessageOccurrenceSpecification,
MessageSort, Model, MultiplicityElement, NamedElement, Namespace, ObjectFlow, ObjectNode,
ObjectNodeOrderingKind, Observation, OccurrenceSpecification, OpaqueAction, OpaqueBehavior,
OpaqueExpression, Operation, OutputPin, Package, Packagelmport, PackageMerge, PackageableElement,
Parameter, ParameterDirectionKind, ParameterEffectKind, ParameterSet, ParameterableElement,
PartDecomposition, Pin, Port, PrimitiveType, PrimitiveTypes::Boolean, PrimitiveTypes::Integer,
PrimitiveTypes::Real, PrimitiveTypes::String, PrimitiveTypes::UnlimitedNatural, PrimitiveValueTypes::Boolean,
Profile, ProfileApplication, Property, Pseudostate, PseudostateKind, RaiseExceptionAction, ReadExtentAction,
ReadlsClassifiedObjectAction, ReadLinkAction, ReadLinkObjectEndAction, ReadSelfAction,
ReadStructuralFeatureAction, ReadVariableAction, Realization, Reception, ReclassifyObjectAction,
RedefinableElement, ReduceAction, Region, Relationship, RemoveStructuralFeatureValueAction,
RemoveVariableValueAction, ReplyAction, SendObjectAction, SendSignalAction, SequenceNode, Signal,
SignalEvent, Slot, StartClassifierBehaviorAction, StartObjectBehaviorAction, State, StateInvariant, StateMachine,
Stereotype, StructuralFeature, StructuralFeatureAction, StructuredActivityNode, StructuredClassifier,
Substitution, Testldentity Action, TimeConstraint, TimeEvent, TimeExpression, Timelnterval, TimeObservation,
Transition, TransitionKind, Type, TypedElement, UnmarshallAction, Usage, UseCase, ValuePin,
ValueSpecification, ValueSpecificationAction, Variable, VariableAction, Vertex, VisibilityKind, WriteLinkAction,
WriteStructuralFeatureAction, WriteVariableAction
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Table 4.3. SysML stereotypes, blocks, valuetypes, and datatypes
SysML stereotypes, blocks, valuetypes, and datatypes

AcceptChangeStructuralFeatureEventAction, AdjunctProperty, Allocate, AllocateActivityPartition,
BindingConnector, Block, BoundReference, ChangeStructuralFeatureEvent, ClassifierBehaviorProperty,
Conform, ConstraintBlock, Continuous, ControlOperator, ControlValue, Copy, DeriveReqt, DirectedFeature,
DirectedRelationshipPropertyPath, Discrete, DistributedProperty, ElementGroup, ElementPropertyPath,
EndPathMultiplicity, Expose, FeatureDirection, FlowProperty, FullPort, InterfaceBlock,
InvocationOnNestedPortAction, [temFlow, NestedConnectorEnd, NoBuffer, Optional, Overwrite,
ParticipantProperty, PrimitiveValueTypes::Boolean, Primitive ValueTypes::Complex,
PrimitiveValueTypes::Integer, PrimitiveValueTypes::Number, PrimitiveValueTypes::Real,
PrimitiveValueTypes::String, Probability, Problem, PropertySpecificType, ProxyPort, Rate, Rationale, Refine,
Requirement, Satisfy, Stakeholder, TestCase, Trace, TriggerOnNestedPort, ValueType, VerdictKind, Verify, View,
Viewpoint

4.2 Design Principles

The fundamental design principles for SysML are:
* Requirements-driven - SysML is intended to satisfy the requirements of the UML for SE RFP.

* UML reuse - SysML reuses UML wherever practical to satisfy the requirements of the RFP, and when
modifications are required, they are done in a manner that strives to minimize changes to the underlying
language. Consequently, SysML is intended to be relatively easy to implement for vendors who support UML 2.

* UML extensions - SysML extends UML as needed to satisfy the requirements of the RFP. The primary extension
mechanism is the UML 2 profile mechanism as further refined in Section 17

+ Partitioning - The package is the basic unit of partitioning in this International Standard. The packages partition
the model elements into logical groupings that minimize circular dependencies among them.

» Layering - SysML packages are specified as a