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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of document should be noted (see www.iso.org/directives or
www.iec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. Details
of any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list of patent
declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),see
www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared bythe Object Management Group (OMG) (as Unified Architecture
Framework [UAF] Domain Metamodel, Version 1.1) and drafted in accordance with its editorial rules. It
was adopted, under the JTC 1 PAS procedure, by Joint Technical Committee ISO/IEC ]JTC 1, Information
technology.

Alist of all parts in the ISO/IEC 19540 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-

committees.
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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 Attps.//www.omg.org/.

OMG Specifications

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

Specifications are organized by the following categories:
Business Modeling Specificationsise;

Middleware Specifications
= CORBA/IOP
= Data Distribution Services

= Specialized CORBA IDL/Language Mapping Specifications

Modeling and Metadata Specifications

=  UML, MOF, CWM, XMI
= UML Profile Specifications

Platform Independent Model (PIM) - Platform Specific Model (PSM) - Interface Specifications

= CORBAServices

= CORBAFacilities

=  OMG Domain Specifications

= CORBA Embedded Intelligence Specifications

=  CORBA Security Specifications
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 109 Highland Avenue, Needham, MA 02494 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 Attp.//www.iso.org
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Information technology — Object Management Group
Unified Architecture Framework (OMG UAF) —

Part 1:
Domain Metamodel (DMM)

1 Scope

1.1 Introduction

There are four parts to this specification, two are normative and two informative. The normative parts are:

1. The UAF Domain Metamodel (DMM) (this document) that provides the definition of concepts, relationships and
viewpoints for the framework. The UAF DMM is the basis for any implementation of UAF including non-
UML/SysML implementations.

2. The UAF Profile (UAFP) (see document dtc/19-06-15) is a UML/SysML implementation of the UAF DMM
The informative parts are:

3. The UAF Traceability, Annex A (see document dtc/19-06-17), which details the mappings between the UAF and the
various frameworks and languages that contribute to the UAF.

4. The UAF Example Model, Annex B (see document dtc/19-06-18), which illustrates a practical usage of UAF.

1.2 UAF Background

UAF evolved from the Unified Profile for DoODAF and MODAF (UPDM), version 2.1. UAF extends the scope of UPDM
and generalizes it to make it applicable to commercial as well as military architectures. The intent of UAF is to provide a
standard representation for describing enterprise architectures using a Model Based Systems Engineering (MBSE)
approach.

The core concepts in the UAF are based upon the DoDAF 2.0.2 Domain Metamodel (DM2) and the MODAF ontological
data exchange mechanism (MODEM), Security Views from Canada's Department of National Defense Architecture
Framework (DNDAF) and the North Atlantic Treaty Organization (NATO) Architecture Framework (NAF) v 4.

UAF models describe a system! from a set of stakeholders’ concerns such as security or information through a set of
predefined viewpoints. Developed models can also reflect custom viewpoints or users can develop more formal
extensions for new viewpoints.

! The term system is used from: “Systems and software engineering -- Architecture description,”
http://www.iso.org/iso/catalogue detail.htm?csnumber=50508 DOC um ents
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The UAFP can be used to develop architectures compliant with:

e Department of Defense Architecture Framework (DoDAF) version 2.02

e  Ministry of Defence Architecture Framework (MODAF) version 1.3

e North Atlantic Treaty Organization (NATO) Architecture Framework (NAF) version 3.1
e North Atlantic Treaty Organization (NATO) Architecture Framework (NAF) version 4

UAF v 1.1 supports the capability to:

e model architectures for a broad range of complex systems, which may include hardware, software, data,
personnel, and facility elements,

e model consistent architectures for system-of-systems (SoS) down to lower levels of design and implementation,
e support the analysis, specification, design, and verification of complex systems; and

e improve the ability to exchange architecture information among related tools that are SysML based.

1.3 Intended Usage

The UAF enables the modeling of strategic capabilities, operational scenarios, services, resources, personnel, security,
projects, standards, measures and requirements; which supports best practices through, separation of concerns and
abstractions. In addition, the UAF enables the modeling of related architecture concepts such as:

e System of Systems (SoS),

e information exchanges consistent with the National Information Exchange Model (NIEM),

e DoD's doctrine, organization, training material, leadership & education, personnel, and facilities (DOTMLPF)
e UK Ministry of Defence Lines of Development (DLOD) elements,

e  Human Computer Interfaces (HCI).

Further, The UAF conforms to terms defined in the ISO/IEC/IEEE 42010 standard for architecture description, where the
terms: architecture, architecture description (AD), architecture framework, architecture view, architecture viewpoint,
concern, environment, model kind, stakeholder [ISO/IEC/IEEE 42010:2011] form correspondence rules specified as
constraints on UAF.

1.4 Related Documents

The specification includes a metatmodel and description as separate documents. Other appendices are also provided as
separate documents. The table below provides a listing of these documents:

Table 1:1 - Table of Related Documents

dtc/19-06-16 The UAF Domain MetaModel (DMM)
dtc/19-06-15 The UAF Profile (UAFP)
dtc/19-06-17 Appendix A that contains a separate traceability subsection from UAFP to
each of the frameworks listed in Section 1.2 of this specification
dtc/19-06-18 Appendix B: An example of how the language can be used to represent a
UAFP architecture
dtc/19-06-19 UAF XMl file
dtc/19-06-20 UAF XMI Measurements library
dtc/19-05-14 Attachments
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2 Conformance

UAF specifies four types of conformance.

Type 1 Conformance: - UAF View specification conformance. A tool demonstrating view specification conformance shall
implement a version of all the view specifications defined in the UAF Grid, with the exception of the view specifications
in the Metadata Domain. Optionally the tool vendor can implement other donor framework viewpoints, for instance
DoDAF, MODAF or NAF based upon the mapping between them and UAF provided in Appendix A (dtc/19-06-17)

Type 2 Conformance: - UAF Conceptual Syntax Conformance. A tool demonstrating conceptual syntax conformance is
consistent with the concepts, relationships and constraints defined in the UAF DMM (this document). UAF Conceptual
Syntax Conformance implies Type 1 Conformance.

Type 3 Conformance: - UAF Formal Syntax Conformance. A tool demonstrating formal syntax conformance:

e enables instances of concrete UAFP stereotypes defined in the UAFP (dtc/19-06-15)
e complies with the constraints defined in the UAFP (dtc/19-06-15)
e complies with the SysML version 1.5 Concrete Syntax Conformance (formal/17-05-01)

UAF Formal Syntax Conformance implies Type 2 Conformance.

Type 4 Conformance: - UAF Model interchange conformance. A tool demonstrating model interchange conformance can
import and export conformant XMI for all valid UAFP models. Model interchange conformance implies Type 3
Conformance.
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3 References

3.1

Normative References

The following normative documents contain provisions which, through reference in this text, constitute provisions of this
specification. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.

3.2

4

OMG Documents (Normative References)

Unified Modeling Language (UML), 2.5.1, December 2017, https://www.omg.org/spec/UML
Object Constraint Language (OCL), 2.4, February 2014, https://www.omg.org/spec/OCL
System Modeling Language (SysML) ,1.5, May 2017, https://www.omg.org/spec/SysML
Diagram Definition (DD), 1.1, June 2015, https://www.omg.org/spec/DD

UML Profile for the National Information Exchange Model (NIEM UML), 3.0, April 2017,
https://www.omg.org/spec/NIEM-UML

Unified Profile for DODAF and MODAF (UPDM), 2.1, August 2013, https://www.omg.org/spec/UPDM

UML Profile for BPMN Processes, 1.0, July 2014, https://www.omg.org/spec/BPMNProfile

Ontology Definition Metamodel (ODM), 1.1, September 2014, https://www.omg.org/spec/ODM

Information Exchange Packaging Policy Vocabulary (IEPPV) 1.0, May 2015, https://www.omg.org/spec/IEPPV

Other Normative References

Department of Defense Architecture Framework (DoDAF), Version 2.02, August 2010,
http://dodcio.defense.gov/Library/DoDArchitectureFramework.aspx

DM2 - DoDAF Meta-Model,

The DM2 Conceptual Data Model,
http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20_conceptual.aspx

DM2 Logical Data Model, http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20_logical.aspx

DM2 Formal Ontology.
http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20 ontologyl.aspx

Department National Defence and Canadian Forces (DND/ CF) Architecture Framework (DNDAF), Version
1.8.1, 25 January 2013

International Defence Enterprise Architecture Specification for Exchange (IDEAS) Group,
http://www.ideasgroup.org/

IDEAS Foundation, http://www.ideasgroup.org/foundation/

IDEAS Foundation v1.0 as XMI File (zipped), http://www.ideasgroup.org/7Documents/

ISO/IEC/IEEE 42010:2011, Systems and software engineering — Architecture Description,
http://www.iso.org/iso/catalogue_detail.htm?csnumber=50508

Ministry of Defence Architecture Framework (MODAF), https://www.gov.uk/mod-architecture-framework

MODAF Ontological Data Exchange Mechanism (MODEM)

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/63980/20130117 MODAF MO
DEM.pdf
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e NATO Architecture Framework (NAF),

e Version 3, NATO C3 BOARD (AC/322-D(2007)0048), http://www.nhqc3s.nato.int/HomePage.asp (no longer
publicly available online as of 3 November 2015)

e NATO Architecture Framework v4.0 Documentation.

3.4 Informative References

e Business Process Model & Notation (BPMN), Version 2.0.2, January 2014 https:/www.omg.org/spec/BPMN

e ISO 15704:2000, Industrial Automation Systems — “Requirements for Enterprise-Reference Architectures and
Methodologies,” http://www.iso.org/iso/home/store/catalogue _tc/catalogue detail.htm?csnumber=28777

e IS0 8601:2004 Data elements and interchange formats — Information interchange — Representation of dates and
times,
http://www.iso.org/iso/home/store/catalogue ics/catalogue detail ics.htm?ics1=01&ics2=140&ics3=30&csnum
ber=40874

e [SO/IEC 15288:2015, "Systems Engineering - Systems Life Cycle Processes,"
http://www.iso.org/iso/home/store/catalogue tc/catalogue detail.htm?csnumber=63711

e  Object Management Group (OMG), Metamodel Extension Facility, Initial submission, ad/12-02-01,
https://www.omg.org/cgi-bin/doc?ad/12-02-01 (Requires OMG Member Access)

e  OASIS SOA-RAF, Reference Architecture Foundation for Service Oriented Architecture Version 1.0, OASIS
SOA Reference Model TC, 04 December 2012. http://docs.oasis-open.org/soa-rm/soa-ra/v1.0/cs01/soa-ra-v1.0-
cs01.pdf (Authoritative)

e  Object Management Group (OMG), Semantics of Business Vocabulary and Business Rules (SBVR), Version
1.3, May 2015, https://www.omg.org/spec/SBVR

e Business Motivation Model (BMM), Version 1.3, http://www.omg.org/spec/BMM/1.3/

e International Council On Systems Engineering (INCOSE), Systems Engineering Handbook V4, 2015,
http://www.incose.org/ProductsPublications/sehandbook
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4 Terms and Definitions

No new terms and definitions have been required to create this specification. All terms are available in the normative
references or bibliographic citations for detailed explanation.
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5 Symbols

For the purposes of this specification, the following List of symbols/abbreviations apply.

Table 5:1 - Description of acronyms used in this specification

AcV-*2 Acquisition View
AD Architecture Description
AV-* All View
BMM Business Motivation Model
BPMN Business Process Modeling Notation
C4ISR Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance
CaT Capability Team
COIl Communities of Interest
CV-* Capability View
DIV-* Data and Information Views
DLOD Defence Lines of Development
DM2 DoDAF Meta Model
DMM Domain Meta Model
DNDAF Department National Defence and Canadian Forces (DND/ CF) Architecture Framework
DoD United States Department of Defense
DoDAF Department of Defense Architecture Framework
DOTMLP Doctrine, Organization, Training, Material, Leadership, Personnel, Facilities
EIE Enterprise Information Environment
IDEAS International Defense Enterprise Architecture Specification for Exchange
IDEF Integrated DEFinition Methods
INCOSE International Council Of Systems Engineering
JCIDS Joint Capabilities Integration and Development System
MISIG Model Interchange Special Interest Group
MOD United Kingdom Ministry of Defence
MODAF Ministry of Defence Architecture Framework
MODEM MODAF Ontological Data Exchange Mechanism
NAF NATO Architecture Framework
OASIS Organization for the Advancement of Structured Information Standards
OSLC Open Services for Lifecycle Collaboration
OV-* Operational View
PES DoDAF Physical Exchange Specification
2 * denotes a wildcard Documents
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POC Proof of Concept

PV-* Project View

RDF Resource Description Framework

SoaML Service orientated architecture Modeling Language

SoS System of Systems

SOV-* Service Oriented View

Stdv-* Standards View in DoDAF 2.02 compare TV-* in UAF

STV-* Strategic View

SV-* System View

SveV-* Service View

TEPID Training, Equipment, Personnel, Information, Concepts and Doctrine, Organisation, Infrastructure,

OIL Logistics

TOGAF The Open Group Architectural Framework©

TPPU Task, Post, Process, and Use

TV-* Technical View

UAF Unified Architecture Framework

UAFP Unified Architecture Framework Profile

UPDM Unified Profile for DODAF/MODAF
Documents
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6 Additional Information

6.1 Changes to Adopted OMG Specifications

This specification completely replaces Unified Architecture Framework (UAF), version 1.0
https://www.omg.org/spec/UAF/About-UAF/

6.2 Language Architecture

The UAF specification reuses a subset of UML 2.5.1 and SysML 1.5 and provides additional extensions needed to
address requirements in the UPDM 3.0 RFP Mandatory Requirements. Those requirements form the basis for this
specification. This specification documents the language architecture in terms of UML 2.5.1 and SysML 1.5 and
specifies how to implement UAF. This clause explains design principles and how they are applied to define the UAF
language architecture.

6.3 Philosophy

The UAF development uses a model-driven approach. A simple description of the work process is:

e A Domain Metamodel (DMM) uses UML Class models to represent individuals, types and tuples that aggregate
the concepts defined in DoDAF, MODEM, NAF, DNDAF and other frameworks.

e The aligned and renamed viewpoints from the various frameworks provide a common generic name for each
viewpoint. It should be noted that the term viewpoint is in the context of ISO 42010 where a viewpoint is the
specification of a view. The UAF viewpoints are mapped to the corresponding viewpoint in the relevant
contributing framework. It is the viewpoints described in the DMM that provides the basis for the Unified
Architecture Framework (UAF).

e The UAF provides an abstraction layer that separates the underlying UAF metamodel from the presentation
layer. The results of this mapping are given in Appendix A (see document dtc/19-06-17 and an overview of the
viewpoints in a grid format are given in this document.

e The intent of the UAF is to provide a Domain MetaModel usable by non-UML/SysML tool vendors who may
wish to implement the UAF within their own tool and metalanguage.

e  The Unified Architecture Framework Profile (UAFP) is the standard implementation of the UAF DMM. It was
created by mapping the UAF concepts and relationships to corresponding stereotypes in the UAFP.

e The UAFP analysis and refactoring reflects language architecture, tool implementation, and reuse
considerations.

e The specification is generated from the UML model used to describe the UAF DMM and UAFP. This approach
allows the team to concentrate on architecture issues rather than documentation production. The UML tool
automatically maintains consistency. The UML tool improves maintenance and enables traceability between the
UAF and the UAFP where every stereotype is linkable to the UAF element using UML Abstraction relationship.

6.4 Core Principles

The fundamental design principles for UAF DMM are:

e Requirements-driven: UAF is intended to satisfy the requirements of the UPDM 3.0 RFP Mandatory
Requirements.

e Influence from donor Frameworks: The DMM was based upon an aggregation of concepts and relationships
from the donor frameworks.

Documents

Document Sharing Hub
© ISO/IEC 2022 - All rights reserved

Full document details: BS ISO/IEC 19540-1:2022


https://www.omg.org/spec/UAF/About-UAF/
http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022
http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022

BS ISO/IEC 19540-1:2022
ISO/IEC 19540-1:2022(E)

o IDEAS Ontology driven: The DMM was based upon a simplified version of the IDEAS ontology, see chapter
8.

¢ DMM Notation: The DMM was expressed using UML class diagram notation.

e Reusability of UML Metamodel concepts: The UAF DMM reuses a number of concepts from the UML
Metamodel, such as Statemachines, Activities and Interactions. The explicit relationship to these concepts
enables the UAF DMM to reuse UML semantics instead of reinventing its own semantics.

¢ Reusability of BPMN concepts: The UAF DMM reuses a number of concepts from BPMN, such as processes.
The explicit relationship to these concepts enables the UAF DMM to reuse BPMN semantics instead of
reinventing its own semantics.
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7 UAF Grid

Due to the complexity of managing the multiple viewpoints with overlapping concerns and metamodels, the standard
viewpoints are refactored as described in the donor frameworks into a more manageable format. This decision led to the
development of the UAF grid which is described below.

The grid is a way of showing how the various viewpoints (known as view specifications in the rest of document)
correspond to domains (horizontal rows) and the model kinds (the columns) that describe the view specification. The
intent of the grid is not to be complete, but to capture the information that is present in the frameworks that contributes to
the UAF, consequently, some gaps are evident.
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Figure 7:1- UAF Grid

Notes related to suffixes in the grid:

a. The view specifications in the Metadata Domain are not modeled as part of the UAF but are architectural
artifacts that contribute to the success in defining and developing an architecture.

b. To be able to evaluate architecture behavior and constraints (i.e., non-functional requirements) it is necessary to
define actual instances of the architectural elements. The expectation is that tool vendors intending to implement
the UAF have capabilities native to their tools to enable behavioral simulation and the evaluation of measures
and constraints through parametric diagrams or a proprietary equivalent.

c. The information model is a column across the domains and can be defined in any of its forms, i.e., Conceptual,
Logical or Physical. The expectation is that most developers of the information model will use the Conceptual or
Logical forms of the data model when using an abstract modeling tool.
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d. The parameters column captures the measures and environments across the architecture in all the different
domains.

e. The expectation is that the physical schema model would not be defined in the UAF. Any tool implementing the
framework provides a means to import or link-to representations of the physical model.

f. The Metadata Taxonomy view specification provides a means to extend the framework to other domains.

The detailed mapping between the view specifications of the UAF shown in the grid and the viewpoints from the donor
frameworks is described in dtc\2019-06-17. A definition for each view specification in the grid is described in the
following chapters.

7.1 Descriptions of Domains and Model Kinds

Table 7:1 - Definitions for the Domains

Domain | Acronym Description
Metadata Md Identifies the metadata required to develop a suitable architecture that is fit for its
purpose.
Strategic St Capability management process. Describes the capability taxonomy, composition,
dependencies and evolution.
Operational | Op Ilustrates the Logical Architecture of the enterprise. Describes the requirements,

operational behavior, structure, and exchanges required to support (exhibit) capabilities.
Defines all operational elements in an implementation/solution independent manner.
Services Sv The Service-Orientated View (SOV) is a description of services needed to directly
support the operational domain as described in the Operational View. A service within
MODAF is understood in its broadest sense, as a unit of work through which a provider
provides a useful result to a consumer.

DoDAF: The Service Views within the Services Viewpoint describe the design for
service-based solutions to support operational development processes (JCIDS) and
Defense Acquisition System or capability development within the Joint Capability

Areas.
Personnel Pr Defines and explores organizational resource types. Shows the taxonomy of types of
organizational resources as well as connections, interaction and growth over time.
Resources Rs Captures a solution architecture consisting of resources, e.g., organizational, software,

artifacts, capability configurations, and natural resources that implement the operational
requirements. Further design of a resource is typically detailed in SysML or UML.
Security Sc Security assets and security enclaves. Defines the hierarchy of security assets and asset
owners, security constraints (policy, laws, and guidance) and details where they are
located (security enclaves).

Projects Pj Describes projects and project milestones, how those projects deliver capabilities, the
organizations contributing to the projects and dependencies between projects.
Standards Sd MODAF: Technical Standards Views are extended from the core DoDAF views to

include non-technical standards such as operational doctrine, industry process
standards, etc.

DoDAF: The Standards Views within the Standards Viewpoint are the set of rules
governing the arrangement, interaction, and interdependence of solution parts or

elements.
Actual Ar The analysis, e.g., evaluation of different alternatives, what-if, trade-offs, V&V on the
Resources actual resource configurations. [llustrates the expected or achieved actual resource
configurations.
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Table 7:2 - Definitions of the Model Kinds

Model Kind Acronym Description
Taxonomy Tx Presents all the elements as a standalone structure. Presents all the elements
as a specialization hierarchy, provides a text definition for each one and
references the source of the element

Structure Sr Describes the definitions of the dependencies, connections, and relationships
between the different elements.

Connectivity Cn Describes the connections, relationships, and interactions between the
different elements.

Processes Pr Captures activity based behavior and flows. It describes activities, their
Inputs/Outputs, activity actions and flows between them.

States St Captures state-based behavior of an element. It is a graphical representation
of states of a structural element and how it responds to various events and
actions.

Interaction Is Expresses a time ordered examination of the exchanges as a result of a

Scenarios particular scenario. Provides a time-ordered examination of the exchanges
between participating elements as a result of a particular scenario.

Information If Address the information perspective on operational, service, and resource

architectures. Allows analysis of an architecture’s information and data
definition aspect, without consideration of implementation specific issues.

Constraints Ct Details the measurements that set performance requirements constraining
capabilities. Also defines the rules governing behavior and structure.

Roadmap Rm Addresses how elements in the architecture change over time. Also, how at
different points in time or different periods of time.

Traceability Tr Describes the mapping between elements in the architecture. This can be

between different viewpoints within domains as well as between domains. It
can also be between structure and behaviors.

7.2 Domain Interrelationships

Although the gird is the primary means of expressing the relationship between the Domains, Model Kinds and View
Specifications, because of it is two-dimensional nature it is not adequate to explain the abstract interrelationships that
exist between the domains. The following diagram is an indication of how the domains are interrelated.

/
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w00 MY o
gl o | 3 :
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Actual Resources
Projects
Figure 7:2 - Domain Interrelationships
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Where a Domain is shown vertically the intent is to show that the Domain is a cross cutting concern that goes across the
levels of abstraction in the architecture.

Where a Domain is shown horizontally the intent is to show that the Domain exists in a layer of abstraction between the
Domains above and below it and there is an interrelationship with the Domains either side of it.

7.3 Domain Metamodel Diagram Legend

This Annex comprises of various diagrams that document the Domain Metamodel (DMM) that document the MoDAF
1.5 and MoDAF 1.2 integrated model. This model was used as a basis for creating the UPDM profile.

Note that the diagrams rely on color to aid the reader in understanding the model. Please refer to the legend below to
understand the diagrams.

The following is the legend of element colors used in the DMM and what they denote.

Individual

Type

Tuple

Abstract

Enumeration

External Type

Figure 7:3 - Legend of color codes for element types defined in UAF

The meaning of the element types in the UAF are based upon concepts put forth in the International Defence Enterprise
Architecture Specification (IDEAS).

e An Individual denotes a single instance of an element.

e A Type denotes a set of Individuals.

e A Tuple denotes a relationship that exists between elements.

e An Abstract denotes that the element has no direct use but is a means of construction.
e An Enumeration is a complete, ordered listing of all the items in a collection.

e An External Type is an element that exists outside of the core DMM but is referenceable by elements in the
DMM.
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8 Domain Metamodel Diagrams

Note that the diagrams rely on color to aid the reader in understanding the model. Please refer to the legend in the various
diagrams to understand the specific definitions.

8.1 View Specifications

This section documents each of the view specifications of UAF.

8.1.1 View Specifications::Metadata

Stakeholders: Enterprise Architects, Technical Managers.

Concerns: architecture development process, architecture traceability, metamodel and its extensions, architecture
versioning.

Definition: Identifies the metadata required to develop a suitable architecture that is fit for its purpose.

View Specifications::Metadata::Taxonomy

Stakeholders: Enterprise Architects, Technical Managers.
Concerns: metamodel and its extensions.
Definition: captures user defined metamodel extensions

Recommended Implementation: UML Profile Diagram, SysML Block Definition Diagram

View Specifications::Metadata::Structure
Stakeholders: Enterprise Architects, Technical Managers.

Concerns: domains, model kinds, and view specifications that are used to describe the architecture.

Definition: (i) lists predefined and custom domains, model kinds, and view specifications (ii) and identify the key
stakeholders and their concerns.

Recommended Implementation: SysML Block Definition Diagram, SysML Package Diagram.

View Specifications::Metadata::Connectivity

Stakeholders: Enterprise Architects, people who want to understand relationships to related architectural descriptions,
Technical Managers.

Concerns: high-level dependencies between architectural descriptions.

Definition: depicts and analyzes all relevant dependencies between architectural descriptions, e.g., reference
architectures, as-is to to-be architectures.

Recommended Implementation: SysML Block Definition Diagram, SysML Package Diagram, matrix format.

View Specifications::Metadata::Processes

Stakeholders: Enterprise Architects, people who want to understand the architecture development process, Technical
Managers.

Concerns: methodology used.
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Definition: methodology used in developing the architecture.

Recommended Implementation: SysML Activity Diagram, text.

View Specifications::Metadata::States

Stakeholders: Enterprise Architects, people who want to understand the architecture governance, Technical Managers.
Concerns: architecture status.
Definition: captures version number and approval workflow of the architecture.

Recommended Implementation: SysML State Machine Diagram, state table, text.

View Specifications::Metadata::Constraints

Stakeholders: Enterprise Architects, people who want to understand constraints for the architecture, Technical Managers.
Concerns: architectural constraints.
Definition: captures assumptions and constraints on the architecture.

Recommended Implementation: tabular format, text.

View Specifications::Metadata::Roadmap

Stakeholders: Enterprise Architects, people who want to understand the architecture development plan, Technical
Managers.

Concerns: architecture release schedule.
Definition: captures project timeline for the architecture.

Recommended Implementation: timeline, text.

View Specifications::Metadata::Traceability

Stakeholders: Enterprise Architects, people who want to understand impact of change across the architecture supporting
assets, Technical Managers.

Concerns: reuse of architectures.
Definition: shows references to asset libraries, legacy architectures, and external sources, e.g., documents.

Recommended Implementation: SysML Block Definition Diagram, SysML Package Diagram, tabular format.

8.1.2 View Specifications::Strategic

Stakeholders: Capability Portfolio Managers.
Concerns: capability management process.
Definition: describe capability taxonomy, composition, dependencies and evolution.

View Specifications::Strategic::Taxonomy

Contains the diagrams that document the Strategic Taxonomy Viewpoint.

Documents

Document Sharing Hub
16 © ISO/IEC 2022 - All rights reserved

Full document details: BS ISO/IEC 19540-1:2022


http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022
http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022

BS ISO/IEC 19540-1:2022
ISO/IEC 19540-1:2022(E)

View Specifications::Strategic::Taxonomy::Strategic Taxonomy

Stakeholders: PMs, Enterprise Architects, Executives.

Concerns: capability needs.

Definition: shows the taxonomy of capabilities.

Recommended Implementation: SysML Block Definition Diagram.

generalCapability| 1

definition

Figure 8:1 - Strategic Taxonomy

Elements

e Capability
e  CapabilityGeneralization

e CapabilityRole

View Specifications::Strategic::Structure

Contains the diagrams that document the Strategic Structure Viewpoint.

View Specifications::Strategic::Structure::Strategic Structure

Stakeholders: PMs, Enterprise Architects, Executives.

Concerns: capability needs.

Definition: shows the relationship between EnterprisePhases and the Capabilities that are intended to be developed
during the enterprise phases, and the organizations involved in the enterprise.

Recommended Implementation: SysML Block Definition Diagram.
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View Specifications::Strategic::Connectivity

Contains the diagrams that document the Strategic Connectivity Viewpoint.

View Specifications::Strategic::Connectivity::Strategic Connectivity

Stakeholders: PMs, Executives, Enterprise Architects.

Concerns: capability dependencies.

Definition: describes the dependencies between planned capabilities.

Recommended Implementation: SysML Block Definition Diagram. SysML Internal Block Diagram.

definition  usage
1 *

dependentCapability
1

dependentCapabilityRole
1

type

independentCapability| 1 independentCapabilityRole 1

Figure 8:3 - Strategic Connectivity

Elements

Capability
CapabilityDependency

CapabilityRole
CapabilityRoleDependency

View Specifications::Strategic::States

Contains the diagrams that document the Strategic States Viewpoint.

View Specifications::Strategic::States::Strategic States

Stakeholders: PMs, Enterprise Architects.

Concerns: effects that the implementation(s) of capabilities are expected to deliver.

Definition: captures the relationships between capability(ies) and desired effect(s) that implementation(s) of
capability(ies) should achieve.

Recommended Implementation: SysML Block Definition Diagram.

Documents

Document Sharinlg Hub
© ISO/IEC 2022 - All rights reserved 9

Full document details: BS ISO/IEC 19540-1:2022


http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022
http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022

BS ISO/IEC 19540-1:2022
ISO/IEC 19540-1:2022(E)

Achiever

achiever actualResourceFutureState
1 = * 1
achievedEffect | *

desiredResourceFutureState J

desiredEffect

OperationalAgent

ResourcePerformer

s

T

PhysicalResource

OrganizationalResource

Iﬁ

Elements

AchievedEffect
Achiever
ActualOrganization
ActualOrganizationalResource
ActualPerson
ActualPost
ActualResource
ActualResponsibleResource
ActualState

Capability
CapabilityConfiguration
DesiredEffect

Desirer
FieldedCapability
NaturalResource
Operational Agent
OperationalPerformer
Organization
OrganizationalResource
Person
PhysicalResource

Post
ResourceArchitecture
ResourceArtifact
ResourceMitigation
ResourcePerformer
Software

Technology

20

Full document details: BS ISO/IEC 19540-1:2022

Figure 8:4 - Strategic States

Documents

Document Sharing Hub
© ISO/IEC 2022 - All rights reserved


http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022
http://www.avadocuments.com/doc/bs-iso-iec-19540-1-2022

View Specifications::Strategic::Constraints

Contains the diagrams that document the Strategic Constraints Viewpoint.

BS ISO/IEC 19540-1:2022
ISO/IEC 19540-1:2022(E)

View Specifications::Strategic::Constraints::Strategic Constraints

Stakeholders: PMs, Enterprise Architects.

Concerns: capability constraints.
Definition: details the measurements that set performance requirements constraining capabilities.
Recommended Implementation: tabular format, SysML Block Definition Diagram.

Capability

PropertySet

set

Measurement

Elements

e (Capability
e  Measurement

e PropertySet

property

1.%

Figure 8:5 - Strategic Constraints

View Specifications::Strategic::Roadmap

Contains the diagrams that document the Strategic Roadmap Viewpoint.

View Specifications::Strategic::Roadmap::Deployment

View Specifications::Strategic::Roadmap::Deployment::Strategic Roadmap:

Deployment

Stakeholders: PMs, Executives, Enterprise Architects.
Concerns: capability deployment to organizations over time.
Definition: addresses the deployment of capability(ies) to actual organizations over time.
Recommended Implementation: timeline, tabular format, SysML Block Definition Diagram.
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Figure 8:6 - Strategic Roadmap: Deployment
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View Specifications::Strategic::Roadmap::Phasing
View Specifications::Strategic::Roadmap::Phasing::Strategic Roadmap: Phasing

Stakeholders: PMs, Executives, Enterprise Architects.

Concerns: capability(ies) achievement over time.

Definition: the planned achievement of capability(ies) at different points in time or during specific periods of time.
Recommended Implementation: timeline, tabular format, SysML Block Definition Diagram.
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Figure 8:7 - Strategic Roadmap: Phasing
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View Specifications::Strategic::Traceability

Contains the diagrams that document the Strategic Traceability Viewpoint.

View Specifications::Strategic::Traceability::Strategic Traceability

Stakeholders: PMs, Enterprise Architects, Business Architects.
Concerns: traceability between capabilities and operational activities.
Definition: describes the mapping between the capabilities required by an Enterprise and the supporting operational

activities.

Recommended Implementation: matrix format, SysML Block Definition Diagram.
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Figure 8:8 - Strategic Traceability
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8.1.3 View Specifications::Operational

Stakeholders: Business Architects, Executives.

Concerns: illustrate the Logical Architecture of the enterprise.

Definition: describe the requirements, operational behavior, structure, and exchanges required to support (exhibit)
capabilities. Defines all operational elements in an implementation/solution independent manner.

View Specifications::Operational::Taxonomy

Contains the diagrams that document the Operational Taxonomy Viewpoint.

View Specifications::Operational::Taxonomy::Operational Taxonomy

Stakeholders: Business Architects, Systems Engineers, Enterprise Architects, Owners responsible for Operational
Agents.

Concerns: OperationalAgent types.
Definition: shows the taxonomy of types of OperationalAgents.

Recommended Implementation: SysML Block Definition Diagram, SysML Internal Block Diagram.
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View Specifications::Operational::Structure
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Figure 8:9 - Operational Taxonomy

Contains the diagrams that document the Operational Structure Viewpoint.

View Specifications::Operational::Structure::Operational Structure

Stakeholders: Business Architects, Systems Engineers, Enterprise Architects, Owners responsible for Operational

Agents.

Concerns: identifies the operational exchange requirements between nodes.
Definition: defines operational architecture and exchange requirements necessary to support a specific set of

Capability(ies).

Recommended Implementation: SysML Block Definition Diagram, SysML Internal Block DiagramDoc uments
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Figure 8:10 - Operational Structure
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View Specifications::Operational::Connectivity

Contains the diagrams that document the Operational Connectivity Viewpoint.

View Specifications::Operational::Connectivity::Operational Connectivity

Stakeholders: Systems Engineers, Architects, Solution Providers.
Concerns: capture the interfaces between OperationalPerformers.

capability | 1

Definition: summarizes logical exchanges between OperationalPerformers of information, systems, personnel, energy

etc. and the logical activities that produce and consume them. Measurements can optionally be included.
Recommended Implementation: SysML Internal Block Diagram, tabular format.
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View Specifications::Operational::Processes

Contains the diagrams that document the Operational Processes Viewpoint.

View Specifications::Operational::Processes::Operational Processes

Stakeholders: Business Architect, Systems Engineers, Enterprise Architects
Concerns: captures activity based behavior and flows.

Definition: describes the activities that are normally conducted in the course of achieving business goals that support a
capability. It describes operational activities, their Inputs/Outputs, operational activity actions and flows between them.
Recommended Implementation: SysML Activity Diagram, SysML Block Definition Diagram.
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Figure 8:12 - Operational Processes
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View Specifications::Operational::Processes::Operational Processes BPMN
Semantics

Stakeholders: Business Architect, Enterprise Architects.

Concerns: captures activity based behavior and flows using BPMN notation.

Definition: describes the BPMN processes that are normally conducted in the course of achieving business goals that
support a capability. It describes operational activities, their Inputs/Outputs, operational activity actions and flows
between them using BPMN notation.

Recommended Implementation: BPMN Process Diagram.
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Figure 8:13 - Operational Processes BPMN Semantics
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View Specifications::Operational::States

Contains the diagrams that document the Operational States Viewpoint.

View Specifications::Operational::States::Operational States

Stakeholders: Systems Engineers, Software Engineers.

Concerns: capture state-based behavior of an operational OperationalPerformer.

Definition: it is a graphical representation of states of an operational OperationalPerformer and how that operational
OperationalPerformer responds to various events and actions.

Recommended Implementation: SysML State Machine Diagram.
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Figure 8:14 - Operational States

Elements
e  Operational Agent
e  OperationalStateDescription
e StateDescription
e UML2.5Metamodel::StateMachine

View Specifications::Operational::Interaction Scenarios

Contains the diagrams that document the Operational Interaction Scenarios Viewpoint.

View Specifications::Operational::Interaction Scenarios::Operational Interaction
Scenarios

Stakeholders: Systems Engineers, Business Architects.

Concerns: express a time ordered examination of the operational exchanges as a result of a particular operational
scenario.

Definition: provides a time-ordered examination of the operational exchanges between participating nodes
(OperationalPerformer roles) as a result of a particular operational scenario.

Recommended Implementation: SysML Sequence Diagram, BPMN Collaboration Diagram.
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Figure 8:15 - Operational Interaction Scenarios
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View Specifications::Operational::Constraints

Contains the diagrams that document the Operational Constraints Viewpoint.

View Specifications::Operational::Constraints::Operational Constraints

Stakeholders: Systems Engineers, Architects, Program Sponsors

Concerns: define operational limitations, constraints and performance parameters for the enterprise.

Definition: specifies traditional textual operational or business rules that are constraints on the way that business is done
in the enterprise. The addition of SysML parametrics provides a computational means of defining operational constraints
across the enterprise or within a specific operational context.

Recommended Implementation: tabular format, SysML Block Definition Diagram, SysML Parametric Diagram.
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Figure 8:16 - Operational Constraints
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View Specifications::Operational::Traceability

Contains the diagrams that document the Operational Traceability Viewpoint.

View Specifications::Operational::Traceability::Operational Traceability

Stakeholders: PMs, Enterprise Architects, Business Architects.

Concerns: traceability between capabilities and operational activities and capabilities and operational agents.
Definition: describes the mapping between the capabilities required by an Enterprise and the supporting operational
activities and operational agents.

Recommended Implementation: matrix format, SysML Block Definition Diagram.
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Figure 8:17 - Operational Traceability
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e Process

8.1.4 View Specifications::Services

Stakeholders: Enterprise Architects, Solution Providers, Systems Engineers, Software Architects, Business Architects.
Concerns: specifications of services required to exhibit a Capability.

Definition: shows Service Specifications and required and provided service levels of these specifications required to
exhibit a Capability or to support an Operational Activity.

View Specifications::Services::Taxonomy

Contains the diagrams that document the Services Taxonomy Viewpoint.

View Specifications::Services::Taxonomy::Services Taxonomy

Stakeholders: Enterprise Architects, Solution Providers, Systems Engineers, Software Architects, Business Architects.
Concerns: service specification types and required and provided service levels of these types.

Definition: shows the taxonomy of types of services and the level of service that they are expected to provide or are
required to meet through the display of ActualMeasurements associated with the Provided and Required Service Level.
Recommended Implementation: SysML Block Definition Diagram.
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