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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
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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
systenps, programming languages, middleware and networking infrastructures, and software development gnvironments.
OMG€ specifications include: UML® (Unified Modeling Language™); CORBA® (Common Object Reqilest Broker
Archifecture); 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 $pecifications
are avhilable from this URL: https.//www.omg.org/spec

Specifiications are organized by the following categories:
Businss 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 (PEM) - Platform Specific Model (PSM) - Interface Specifications
= CORBAServices

= CORBAF4cilities

=  OMG.Baomain 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) —

Par

t1:

Domain Metamodel (DMM)

1.1

Therelare 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 définition of concepts, relatio
viewpoints for the framework. The UAF DMM is the basis for anydmplementation of UAF including
UML/SysML implementations.

2. The UAF Profile (UAFP) (see document dtc/19-06-15) is & UML/SysML implementation of the UAF

The infformative parts are:

3. The UAF Traceability, Annex A (see document’dte/19-06-17), which details the mappings between th
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 @

1.2

UAF ¢
and gg
standa
approd

The ¢
datae
Frame

Scope

Introduction

UAF Background

volved from the Unified Profile for DODAF and MODAF (UPDM), version 2.1. UAF extends the sg
neralizes it to make(it applicable to commercial as well as military architectures. The intent of UAF
rd representation for describing enterprise architectures using a Model Based Systems Engineering (
ch.

re concepts’in the UAF are based upon the DoDAF 2.0.2 Domain Metamodel (DM2) and the MOD/
kchamgenmechanism (MODEM), Security Views from Canada's Department of National Defense Ard
work (DNDAF) and the North Atlantic Treaty Organization (NATO) Architecture Framework (NAH

nships and
non-

DMM

e UAF and the

f UAF.

ope of UPDM
s to provide a
MBSE)

\F ontological
hitecture
) 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

extens

ions 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
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The UAFP can be used to develop architectures compliant with:

Minis

North

UAF v 1.1 sup

Department of Defense Architecture Framework (DoDAF) version 2.02

try of Defence Architecture Framework (MODAF) version 1.3

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

Atlantic Treaty Organization (NATO) Architecture Framework (NAF) version 4

ports the capability to:

model architectures for a broad range of complex systems, which may include hardware, software, data,

personnel, and facility elements,

mode

suppo
imprg

1.3 Intern

The UAF enab
projects, stand
abstractions. I

e Syste
inforr]
DoD'
UK M
Hum4g
Further, The U
terms: architec
concern, envirg
constraints on

1.4 Rela

The specificati

separate documents. The table belowsprovides a listing of these documents:

consistent architectures for system-of-systems (SoS) down to lower levels of design and implemeént|
rt the analysis, specification, design, and verification of complex systems; and

ve the ability to exchange architecture information among related tools that are SysML baséed.

ded Usage

les the modeling of strategic capabilities, operational scenarios, services, resources, personnel, secur
hrds, measures and requirements; which supports best practices through, separation of concerns and
addition, the UAF enables the modeling of related architecture concepts\such as:

m of Systems (SoS),

hation exchanges consistent with the National Information Exchange Model (NIEM),
doctrine, organization, training material, leadership & education, personnel, and facilities (DOTML
[inistry of Defence Lines of Development (DLOD) elemefts,
n Computer Interfaces (HCI).

AF conforms to terms defined in the ISO/IEC/IEEE 42010 standard for architecture description, whg
ture, architecture description (AD), architecture-framework, architecture view, architecture viewpoin
pnment, model kind, stakeholder [[SO/IECAEEE 42010:2011] form correspondence rules specified a
UAF.

ted Documents

pon includes a metatmodel and description as separate documents. Other appendices are also provided

Table 1:1 - Table of Related Documents

htion,

ty,

PF)

re the
B
S

as

dtc/19-06416 The UAF Domain MetaModel (DMM)
dtc/19-06415 The UAF Profile (UAFP)
dtc/19-06417 Appendix A that contains a separate traceability subsection from UAFP to

each of the frameworks listed in Section 1.2 of this cpnnifinnfinn

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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UAF specifies four types of conformance.

-1:2022(E)

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
consis
Syntaj

Type 3

UAF |

Type 4
impor
Confo

tent with the concepts, relationships and constraints defined in the UAF DMM (this document)~UAH
t Conformance implies Type 1 Conformance.

Conformance: - UAF Formal Syntax Conformance. A tool demonstrating formal syntax conforman

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

Formal Syntax Conformance implies Type 2 Conformance.

Conformance: - UAF Model interchange conformance. A tool demonstrating model interchange co
and export conformant XMI for all valid UAFP medels. Model interchange conformance implies T’
mance.

Conformance: - UAF Conceptual Syntax Conformance. A tool demonstrating conceptual syntax co]]formance is

Conceptual

hformance can
pe 3
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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 OMG Documents (Normative References)
Unified Modeling Language (UML), 2.5.1, December 2017, https://www.omg.org/spec/UML

Objed
Syste
Diagr
UML
https:

t Constraint Language (OCL), 2.4, February 2014, https://www.omg.org/spec/OCL

m Modeling Language (SysML),1.5, May 2017, https://www.omg.org/spec/SysML
hm Definition (DD), 1.1, June 2015, https://www.omg.org/spec/DD

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

Unifig
UML
Ontol

Infory

Othe

Depat
http:/

d Profile for DODAF and MODAF (UPDM), 2.1, August 2013, https://www.omg,.org/spec/UPDM
Profile for BPMN Processes, 1.0, July 2014, https://www.omg.org/spec/BPMNProfile
bgy Definition Metamodel (ODM), 1.1, September 2014, https://www.emg.org/spec/ODM

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

r Normative References

tment of Defense Architecture Framework (DoDAF), Vetsion 2.02, August 2010,
dodcio.defense.gov/Library/DoDArchitectureFramework.aspx

DM2

The O
http:/

- DoDAF Meta-Model,

M2 Conceptual Data Model,
dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20_conceptual.aspx

DM2

DM2
http:/

[Logical Data Model, http://dodctodefense.gov/Library/DoDArchitectureFramework/dodaf20 logicd

l.aspx

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

Depat
1.8.1,

Intern
http:/

tment National Defénce and Canadian Forces (DND/ CF) Architecture Framework (DNDAF), Versi
25 January 2013

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

IDEAS Foundation, hip//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

MOD

AF 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

A Javan) on

dustrial-Au > Systems—Reguirementsfor EnterpriseReference-Arehitectures and
http://www.iso.org/iso/home/store/catalogue_tc/catalogue detail.htm?csnumber28777

Methodologies,”
o[ ISO 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&ids3=30&csnum
ber=40874

o[ ISO/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-(]
https://www.omg.org/cgi-bin/doc?ad/12-02-01 (Requires OMG Membet Access)

o| OASIS SOA-RAF, Reference Architecture Foundation for Service'®riented Architecture Version|1.0, OASIS
SOA Reference Model TC, 04 December 2012. http://docs.oasis-open.org/soa-rm/soa-ra/v1.0/cs(1/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

¢| 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, 2p15,
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.

6 © ISO/IEC 2022 - All rights reserved
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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

C4I§R Command, Control, Communications, Computers, Intelligence, Surveillance,and Reconnajssance
CaT Capability Team

COIl Communities of Interest

CV- Capability View

DIVi* Data and Information Views

DLQD Defence Lines of Development

DM2 DoDAF Meta Model

DMM Domain Meta Model

DNIAF 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 Internatjonial Council Of Systems Engineering

JCIOS Joint:€apabilities Integration and Development System
MISIG Mopdel Interchange Special Interest Group
MOID United Kingdom Ministry of Defence

MOIDAF 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

© ISO/IEC 2022 - All rights reserved 7
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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-* Qtrqtpgir\ iews

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

8 © ISO/IEC 2022 - All rights reserved
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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

-1:2022(E)

The UAE qppr‘iﬁrnfinn reuses a subset of TIMT 2 5 1 and SysMT .15 and prnvidpc additional extensions needed to

addred
specif]
specif]
langus

6.3

The U

s requirements in the UPDM 3.0 RFP Mandatory Requirements. Those requirements form the basis

cation. This specification documents the language architecture in terms of UML 2.5.1 and SysML-1

es how to implement UAF. This clause explains design principles and how they are applied ‘to defing
ge architecture.

AF development uses a model-driven approach. A simple description of the werk process is:

Philosophy

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

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

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

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

The Unified Architeetiire Framework Profile (UAFP) is the standard implementation of the UAF

created by mapping/the UAF concepts and relationships to corresponding stereotypes in the UAFK.

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

The specification is generated from the UML model used to describe the UAF DMM and UAFP.
dllows the team to concentrate on architecture issues rather than documentation production. The U

For this
5 and
the UAF

that aggregate

he for each
point is the
evant
Unified

sentation
erview of the

rs who may

DMM. It was

[his approach
ML tool

6.4

automatically maimtaimns consisiency. 1'he UML tool improves mainienance and enables traceabilt

y between the

UAF and the UAFP where every stereotype is linkable to the UAF element using UML Abstraction relationship.

Core Principles

The fundamental design principles for UAF DMM are:

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

Requirements.

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

© ISO/IEC 2022 - All rights reserved
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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.

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

reinvgating-is-owin-semantics

© ISO/IEC 2022 - All rights reserved
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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.

Structure Conmactiv Processes States Imteraction Informa Comstraints Roadm: p Traceability
Sr Cn Pr L & 3 t Rm Tr

P Metadata Metadata Metadata Metadata Metadata Metads Metadaba Metadata
Taxonomy Structure Connectivity Processes States Constraints’ Roadmdp Traceability
Md Md-T«f M-5r Md-Cn Md-Pr M-St VA Md-Rr Md-Tr
~ " Strateglc
Strategic Strategic Strategic X Strategic Deploym¢nt, Strategic
stra;: eic Taxonomy Structure Connectivity Stlalrggll_cstsmtes ( Constraints 5t-Rm| Traceability
St-Tx St-5r 5+-Cn St-Ct i N S5t-Tr
Strategic PHasing
5t-Rm|
o Operational 0 i 0 ional o | O i ‘:1':'”::' Operational Operational
0 Taxonomy Structure Connectivity Processes States ria Constraints. - Traceability
P Op-Tx Op-Sr Op-Cn Op-Pr Op-5t SDE'Q:E & op-Ct Op-Tr
v \
servides Service Senice Sanice Service Senvice \ntometian Senvica e e Service
Taxonomy Structure Connectivity Processes States . Constraints. B Traceability
S Scenarias Conigegtual Data Sw-Rmy
Su-Tx Sw-Sr Sv-Cn Sw-Pr Sw-5t Suls L Wodel, Su-Ct Su-Tr
> Persanrjel
Availabilfty,
P 1 T tence, !
Persofnel Personnel Personnel Personnel Personnel Personnel Ini:::t::n ogﬁser:ce Personnel
Taxonomy Structure Connectivity Processes States . . ! Personnel Evglution,  Traceability
Pr| Seeharios Logical Data Maodel, Performance
Pr-Tx Pr-5r Pr-Cn Pr-Pr Pr-5t Pr-Tr
Pr-Is Pr-Ct
Personnel Frecast
Pr-Rmf
O -
Resoulces Resource Resource Resource Resource Re: IntEsr:II-:I::::n Resource Resource evdlution, Resource
Re| Taxonomy Structure Connectivity Processes Sta Ceinn Physical e Canstraints. Resource fofecast Traceability
Rs-Ti Rs-5r Rs-Cn Rs-Pr $s-5t o P g Rs-Ct Rs-Rif Rs-Tr
5 rezl world res
5 . 3
Securfty Security Security Security Security \‘a Security Security
scl Taxonomy Structure Connectivity Process - Constraints. - Traceability
Sc-Tx Sc-Sr Sc-Cn Sc-Ct Sc-Tr
Projefts Project Project Project 4 Projec] Project
P Taxonomy Structure Connectivity CES585 s = s Roadmdp Traceability
i Pj-Tx Pj-Sr Pj-c.\’\C) Pj-Pr Pj-Rmj Pi-Tr
N
Standard Standards » Standarfs Standards
sd Taxonomy Structure = Roadmdp Traceability
5d-Tx 5d-Tr

Parametric
Execution/

Actual Actual Resc s
Resoul ces d Simulation
Ar Ar- Evaluation

Figure 7:1- UAF Grid

Notes Tetated o 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 Desgriptions-of Domains—and-ModelKinds

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 [llustrates the Logical Architecture of the enterprise. Describes the requirements,

operational behavior, structure, and exchanges required to support (exhibit) capabiljties.
Defines all operational elements in an implementation/solution independent mannef.
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 sens€, as a unit of work through which a proyider
provides a useful result to a consumer:

DoDAF: The Service Views within'the Services Viewpoint describe the design for
service-based solutions to suppdrb 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 ¢f
organizational(@esources as well as connections, interaction and growth over time.
Resources Rs Captures 4 solution architecture consisting of resources, e.g., organizational, softwgre,

artifacts, capability configurations, and natural resources that implement the operatjonal
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, ctc.

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.

Btates St Captures state-based behavior of an element. It is a graphical repres¢ntation
of states of a structural element and how it responds to various €venfs and
actions.

nteraction Is Expresses a time ordered examination of the exchanges as.a résult of a

Bcenarios particular scenario. Provides a time-ordered examination‘of the excanges
between participating elements as a result of a particular scenario.

nformation If Address the information perspective on operationalyService, and respurce
architectures. Allows analysis of an architecture’s information and data
definition aspect, without consideration ofimplementation specific fssues.

Constraints Ct Details the measurements that set performarice requirements constrafining
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 diffegent periods of time.

[raceability Tr Describes the mapping between elements in the architecture. This cgn be
between different viewpeints within domains as well as between dofnains. It
can also be between strusture and behaviors.

7.2 | Domain Interrelationships
Althouigh the gird is the primary means of.éxpressing the relationship between the Domains, Model Kinds ind View
Specifiications, because of it is two-dimensional nature it is not adequate to explain the abstract interrelatiopships that
exist Hetween the domains. The following diagram is an indication of how the domains are interrelated.
O
B 0) 5 Strategic
S 25 BEREE
g 8 2 5 % Operational
<332 B =
o= B2 = | Personnel  Resources <.
> < o
s D
L 7
Actual Resources
Projects
Figure 7:2 - Domain Interrelationships
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13


https://iecnorm.com/api/?name=3bf993f90850047f768201c84a19062d

ISO/IEC 19540-1:2022(E)

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

|}

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

Individual

Type

Abstract

Enurmeration

External Type

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

The meaning qf the elemenit‘types in the UAF are based upon concepts put forth in the International Defence Entergrise
Architecture Specification (IDEAS).

e An In(dividual 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

Stakefolders: Enterprise Architects, Technical Managers.
Concgdrns: architecture development process, architecture traceability, metamodel and its extensions) architpcture
versiohing.

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

View Specifications::Metadata::Taxonomy
Stakeljolders: Enterprise Architects, Technical Managers.

Concarns: metamodel and its extensions.
Definition: captures user defined metamodel extensions

Recommended Implementation: UML Profile Diagram, SysML/Block Definition Diagram

View Specifications::Metadata::Structure

Stakeljolders: Enterprise Architects, Technical Managers.
Concdrns: 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: Entetprise Architects, people who want to understand relationships to related architectural dg¢scriptions,
Technlical Managers.

Concdrns¢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.

© ISO/IEC 2022 - All rights reserved 15
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Definition: methodology used in developing the architecture.

Recommended Implementation: SysML Activity Diagram, text.

View Spec

ifications::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
View Spec
Stakeholders: |
Concerns: arch
Definition: cap
Recommended

View Spec

Stakeholders: ]
Managers.

Concerns: arch
Definition: cap
Recommended

View Spec

Stakeholders: ]
assets, Technid

Concerns: reus

Definition: shq

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

ifications::Metadata::Constraints

Enterprise Architects, people who want to understand constraints for the architecture, Péchnical Manpgers.
itectural constraints.
tures assumptions and constraints on the architecture.

Implementation: tabular format, text.

ifications::Metadata::Roadmap

Enterprise Architects, people who want to understand the architecture development plan, Technical

itecture release schedule.
tures project timeline for the architecture.

Implementation: timeline, text.

ifications::Metadata::Traceability

Enterprise Architectss-people who want to understand impact of change across the architecture suppofting
al Managers.

e of architeetures.

ws references to asset libraries, legacy architectures, and external sources, e.g., documents.

Recommended

Imiplementation: SysML Block Definition Diagram, SysML Package Diagram, tabular format.

8.1.2 View Specifications::Strategic

Stakeholders: Capability Portfolio Managers.
Concerns: capability management process.

Definition: des

View Spec

cribe capability taxonomy, composition, dependencies and evolution.

ifications::Strategic::Taxonomy

Contains the diagrams that document the Strategic Taxonomy Viewpoint.

16
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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

specific

definition

\
Elemgnts K\)‘\
o[ Capability \‘S\@
e| CapabilityGeneralization $
e| CapabilityRole A‘\Q)

View Specifications::Strate ict-Structure
Contajns the diagrams that docume;(&% Strategic Structure Viewpoint.

View Specification&@tfategic::Structure::Strategic Structure

Stakeljolders: PMs, Ent&prlse Architects, Executives.
Conc
Definilti
durin,
Reco mer@ mplementation: SysML Block Definition Diagram.

NS

veloped
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temporalUsage structuralUsage | *

definition definition

=N

organization

goal | *

enterprisePhase | 1

enterprisePhase
1

logicalArchitecture erprisePhas
%é‘@
&)

rc'r}PectureOfEnterprisePhase

vision

* enterprisePhase

v statementTask | *

CapableElement

capableElement| 1

L

N
5\0 capability
_ ) 7 1 -
)

Figure 8:2 - S&tegic Structure
N
Elements \0

ActuglEnduringTask \('\}"
ActudlEnterprisePhase C)\

ActuglOrganization ¢
Actud 1ResponsibleResoux;&‘§
Capability C)U
CapableElement h
EndufingTask @
EnterpriseGo

Enterprise a

Enter ri‘sé\dsion
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Operational Architecture
OrganizationInEnterprise
ResourceArchitecture
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TemporalPart
WholeLifeEnterprise
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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.

Capability CapabilityRole
definition usage
dependentCapability 1 * dependéntCapabilityRole

1 type 1

J
e
1 '\O.)

-

independentCapability|

—_

independentCapabilityRole

*

CapabilityDependency - CapabilityR\@Jpendency -

Figure 8:3 - Strategic Connectivity

Elements

Capability
CapabilityDependency
CapabilityRole
CapabilityRoleDependency

View Specifications::Strategic.:States

Contalns the diagrams that documentthe Strategic States Viewpoint.

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

Stakeholders: PMs, Entérprise Architects.

Concdrns: effects that'the implementation(s) of capabilities are expected to deliver.
Definition: captur€s-the relationships between capability(ies) and desired effect(s) that implementation(s) of
capabflity(ies).should achieve.

Recommended Tmplementation: SysML Block Definition Diagram.
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Figure 8:4 - Strategic iges
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View Specifications::Strategic::Constraints

Contains the diagrams that document the Strategic Constraints Viewpoint.

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 _{nroperty

1.%

Q.

[

Figure 8:5 - Strategic Constraints

Elements

Capabilit
Measurement

PropertySet

View Specifications::Strategic::Roadmap

Contalns the diagrams that document the Strategic Roadmap Viewpoint.

View Specifications::Strategic;:Roadmap::Deployment

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

Deployment

Stakeljolders: PMs, Executives, Enterprise Architects.

Concdrns: capability depldymnhent 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: Deplo;q;\ent

Elements

ActudlEnterprisePhase $\
ActudlOrganization

ActudlPerson \'\QQ)
ActuglPost $
ActudlProject A\Q)
ActudlProjectMilestone
ActudlResource \{‘
ActudlResponsibleResource ‘\\C)
Capability @)
CapabilityConfiguration ‘e
CapableElement O®
EnterprisePhase C)

Versip ement

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 QQmap: Phasing
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View S@ications::Strategic::TraceabiIity
Conta Irs\%é 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 Q’
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8.1.3 Vie Specifications::Operatio@}ﬁ

, , . N
Stakeholders: Business Architects, Executives. N\
Concerns: illugtrate the Logical Architecture of tht\@terprise.
Definition: describe the requirements, operatio ehavior, structure, and exchanges required to support (exhibit)
capabilities. D¢fines all operational eleme@@ an implementation/solution independent manner.

View Specifications::Op@onal::Taxonomy
Contains the dfagrams that d&Q&nt the Operational Taxonomy Viewpoint.

N

View Specificati ::Operational::Taxonomy::Operational Taxonomy

Stakeholders: Bu '@ 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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ReSourceAsset
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HighLevelOperationalConcept

Figure 8:9 - Operational Taxonomy

Qe
o DOTtWare

View Specifications::Operational::Structure

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 Diagram.
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capableElement

| Asset | | CapableElement

exhibits

capability | 1

OperationalAgent OperationalAsset

type

-

performedActivity

&
K [ rmmiemeE]
Figure 8:10 - Operationakﬁt cture

QO

Elements \'\Q
ActuglEnvironment $
ActudlLocation A’\Q)
Asset] o
Capability \j‘:\
CapableElement ~\\C)
Exhibjits @)
IsCapjableToPerform .
KnownResource O®
LocationHolder
OpemtionalActivitv@.
Opergtional Agent)

Oper4 tional@}ecture

Oper: tiongé@et

Operati erformer
OperationalRole
ProblemDomain

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.

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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type |1 lexchangeKind
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p OperationalExchangeKind
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EnergyExchange
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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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OQ Figure 8:12 - Operational Processes
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MeasurableElement
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View Specifications::Operational::Processes::OperationaJ(/fjocesses BPMN

emantics \\
Stakeholders: Business Architect, Enterprise Architects. O
Concdrns: captures activity based behavior and flows using BPMN not 15@

Definition: describes the BPMN processes that are normally conducted int the course of achieving business|goals that
suppoft a capability. It describes operational activities, their Inputs/@utputs, operational activity actions angl flows
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Figure 8:13 - Operational Processes BPMN Semantics
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Oper;
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ssEdge
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View Spec
Contains the dj

View Spec

ifications::Operational::States

agrams that.document the Operational States Viewpoint.

ifications::Operational::States::Operational States

Stakeholders:

bystems Engineers, Software Engineers.

Concerns: capt

ure 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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UML2.5Metamodel::StateMachine

i

StateDescription
N

OperationalStateDescription

stateDescription | *

subject | 0..1

OperationalAgent

Figure 8:14 - Operational States

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

View Specifications::Operational::Interaction Scenarios

Contajns the diagrams that document the Operational Interactioh Scenarios Viewpoint.

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

s: express a time ordered examination of the operational exchanges as a result of a particular operational

mended Implementation:*'SysML Sequence Diagram, BPMN Collaboration Diagram.
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Figure 8:15 - Operational Interaction Scenarios
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InterdctionMessage
InterdctionRole
InterdctionScenario
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OperationalExchange
OperationallnteractionScenario
OperationalMessage
OpergtionalMethod
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OpergtionalRole
UMLR.5Metamodel::Interaction
UMLR.5Metamodel::Lifeline

e UMLP.5Metamodel::Message

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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- ruleKind
«enumeration» Rule
RuleKind N
StructuralAssertion
ActionAssertion T .
Derivation OperationalConstraint
Contract
Copstralnt constrainedElement| *
Guidance
SecurityPolicy SubjectOfOperationalConstraint
Caveat ZF
OperationalActivity OperationalAgent OperationalExchange R{t Model
N
OperationalPerformer Inforn@'ﬁ’Element
Figure 8:16 - Operational Constraints
Elemgnts
o DataModel
e| InformationElement
e| Operational Activity
e| OperationalAgent
e| OperationalConstraint
e| OperationalExchange
e| OperationalPerformer
| Rule
o| SubjectOfOperationalConstraint
View Specifications::Operational::Traceability
Contajns the diagrams that documentthe Operational Traceability Viewpoint.
View Specifications::Operational::Traceability::Operational Traceability
Stakeholders: PMs, Enterprise Architects, Business Architects.
Concdrns: 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 op

activitjes and-eperational agents.
Recommended Implementation: matrix format, SysML Block Definition Diagram.

Erational
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Figure 8:17 - Operational Traceability
Elements

e Capability
e (CapableElement
e Exhiljits
e  MapgToCapability
e  Operdtional Activity
e Opergtional Agent
e  Opergtional Architecture
e  OpergtionalPerformer
e Procdss

8.1.4 Viey

Stakeholders: |
Concerns: speq
Definition: sha
exhibit a Capa

View Spec
Contains the d

View Spec
Stakeholders: 1

v Specifications::Services

Enterprise Architects, Solution Providers, Systems Engineers, Software Architects, Business Archite
ifications of services required to.exhibit a Capability.

ws Service Specifications and ré€quired and provided service levels of these specifications required t
bility or to support an Operdtional Activity.

ifications::Services::Taxonomy

agrams that doéument the Services Taxonomy Viewpoint.

ifications::Services::Taxonomy::Services Taxonomy

Enterprise Architects, Solution Providers, Systems Engineers, Software Architects, Business Archite

Concerns: serv

ice-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

ts.

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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Figure 8:18 - Services Taxonomy N
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ActualService @)
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ServicePolicy \(\Q
ServiceSpecification $\'
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View Specifications::ServicesStructure
Contajns the diagrams that documel@b Services Structure Viewpoint.

View Specifications@e’rvices::Structure::Services Structure

StakeRolders: Solution erers, Systems Engineers, Software Architects, Business Architects.
Concdrns: combination.of services required to exhibit a capability.

Definiftion: shows&

exhibif a capability ‘or support an operational activity.

Recomme plementation: SysML Block Definition Diagram, SysML Internal Block Diagram.

NS

omposition of services and how services are combined into a higher level service re

quired to
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View Spemf@lons :Services::Connectivity
Contains the d 051 [¢388 ) I,hﬂl d\}\./bllll\/lll lh\/ sbl viuua Cuuuu\./uvu,_y V’l\/ VVPUIILL

View Specifications::Services::Connectivity::Services Connectivity

Stakeholders: Solution Providers, Systems Engineers, Software Architects, Business Architects.

Concerns: interoperability among services

Definition: specifies service interfaces, e.g., provided and required service operations, to ensure compatibility and
reusability of services.

Recommended Implementation: SysML Block Definition Diagram, SysML Internal Block Diagram, tabular format.
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Figure 8:20 - Services Connectivity

Specifications::Services::Processes

ns the diagrams that document the Services Processes Viewpoint.

Specifications::Services::Processes::Services Processes

olders: Solution Providers, Systems Engineers, Software Architects, Business Architects.

rns: the behavior of(a $ervice in terms of the operational activities it is expected to support.
tion: provides detailed information regarding the allocation of service functions to service specificati
between serviee\functions.
Recommended Implementation: SysML Activity Diagram, SysML Block Definition Diagram.
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/ C) \V
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Stakeholders: Solution Providers, Software Architects, Business Architects.
Concerns: the behavior of a service in terms of the operational activities it is expected to support.

Definition: provides detailed information regarding the allocation of service functions to service specifications, and data

flows between service functions using BPMN.
Recommended Implementation: BPMN Process Diagram, SysML Block Definition Diagram.
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Figure 8:22 - Services Processes BP\ mantics
Elements Q 6\
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. ServiceFunctionA@n
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Contains the diagrams that document the Services States Viewpoint.

View Specifications::Services::States::Services States

Stakeholders: Solution Providers, Systems Engineers, Software Architects, Business Architects.

Concerns: the behavior of a service specification in terms of states and events causing transitions between states.
Definition: specifies the possible states a service specification may have, and the possible transitions between those
states.

Recommended Implementation: SysML State Machine Diagram.
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Figure 8:23 - Services States
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ServigeSpecification
ServigeStateDescription
StateDescription
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View Specifications::Services::Interaction Scenarios

Contains the dlagrams that document the Services Interaction Scenario$ Viewpoint.

View Specifications::Services::Interaction Scenarios::Services Interaction Scenarios

Stakeholders: $olution Providers, Systems Engineers, Software Architects, Business Architects.

Concerns: the behavior of a service specification in terms>of expected time-ordered examination of the interactions
between servide roles.

Definition: spdcifies how a service roles interact with each other, service providers and consumers, and the sequence and
dependencies ¢f those interactions.

Recommended Implementation: SysML Sequence Diagram.
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Figure 8:24 - Services Interaction Scenarios
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View Specifications::Services::Constraints

Contajns the diagrams that document the Services Constraints Viewpoint.

View Specifications::Services::Constraints::Services Constraints

Stakeholders: Solution Providers, Systems Engineers, Software Architects, Business Architects.

Concerns: service policies that apply to implementations of service specifications.

Definition: specifies traditional textual service policies that are constraints on the way that service specifications are
implemented within resources. The addition of SysML parametrics provide a computational means of defining service

policies across the enterprise or within a specific service configuration.
Recommended Implementation: tabular format, SysML Parametric Diagram.
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S

ingProject| 1
‘ @wnedMilestone 0..*

Versig
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%

be
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ML Internal Block Diagram.
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Figure 8:26 - Services Roadmap
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View Specifications::Services::Traceability

Contains the diagrams that document the Services Traceability Viewpoint.

View Specifications::Services::Traceability::Services Traceability

Stakeholders: Solution Providers, Systems Engineers, Software Architects, Business Architects.

Concerns: traceability between operational activities and service specifications that support them.

Definition: depicts the mapping of service specifications to operational activities and how service specifications
contribute to the achievement of a capability.

Recommended Implementation: tabular or matrix format.

type | ServiceSpecification | consumedService COnsumesQ(l/
1 1 * -
instance | *
ActualService CapableElement | capableElement
1
exhibits [ * consumingActivity | 1
Capability capability Exhibits - OperationalActivity
1 - &
Figure 8:27 - Services Traceability

Elements

e| ActualService

o[ Capability

o| CapableElement

e| Consumes

o| Exhibits

e| OperationalActivity

o| ServiceSpecification
8.1.p View Specifications::Personnel
Stakeholders: Human.resources, Solution Providers, PMs.
Concgrns: humaffactors.
Definition: aims to clarify the role of Human Factors (HF) when creating architectures in order to facilitate|both Human
Factors Integation (HFI) and systems engineering (SE).

View Specifications::Personnel::Taxonomy

Contains the diagrams that document the Personnel Taxonomy Viewpoint.

View Specifications::Personnel::Taxonomy::Personnel Taxonomy

Stakeholders: Human resources, Solution Providers, PMs.

Concerns: organizational resource types.

Definition: shows the taxonomy of types of organizational resources.
Recommended Implementation: SysML Block Definition Diagram.

© ISO/IEC 2022 - All rights reserved 43


https://iecnorm.com/api/?name=3bf993f90850047f768201c84a19062d

ISO/IEC 19

540-1:2022(E)

ResourcePerformer specific
T generic|*
PhysicalResource

|

OrganizationalResource

Elements

I

Person

Post Organization

Responsibility

Organization
OrgaiizationalResource

Persol

n

Physil

calResource

Post

ResoyircePerformer

Resp

nsibility

View Spec
Contains the dj

View Spec

Stakeholders: ]
Concerns: typi
Definition: shq
Recommended

Figure 8:28 - Personnel Taxonomy

ifications::Personnel::Structure

agrams that document the Personnel Structure Viewpoint.

ifications::Personnel::Structure::Personnel Structure

HTuman resources, Solution Providers, PMs.

Cal organizational structure ‘used to support a capability(ies).
ws organizational structures and possible interactions between organizational resources.
Implementation:(SysML Block Definition Diagram, SysML Internal Block Diagram.
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ResourcePerformer type
1
whole part
i 1 *
PhysicalResource
post
{redefines part}
o definition T
{I Gde;l 1Co ty ’JU} |
OrganizationalResource

T

organization subOrganization

{redefines whole} {redefines part} *

definition

1 {redefines type}

1 Y organization
{redefines whole}

Figure 8:29 - PersQQl Structure
N

o <
Organization \'\(\
OrganizationalResource $
Person A\Q)
PhysicalResource o)

Post \{:\'
PostRole ‘\\O
ResourcePerformer C)

Elements

ResourceRole .
Responsibility ()®
SubOr,qanlzat

View Specifi&ons::Personnel::Connectivity

Contajns the ams that document the Personnel Connectivity Viewpoint.

Stakeholders: Solution providers.
Concerns: interaction of organizational resources.

Definition: captures the possible interactions between organizational resources, including command and control

relationships. Interactions typically illustrate the fundamental roles and management responsibilities.
Recommended Implementation: tabular format.
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Figure 8:30 - Personnel Cor@ ivity

Resource
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ResourcePerformer
ResourcePort
ResourceRole
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View Specifications::Personnel::Processes

Contains the diagrams that document the Personnel Processes Viewpoint.
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View Specifications::Personnel::Processes::Personnel Processes

Stakeholders: Systems engineers, Solution providers.

Conce
Defini

rns: functions that have to be carried out by organizational resources.
tion: specifies organizational resource functions in relation to resource definitions.

Recommended Implementation: SysML Activity Diagram, SysML Block Definition Diagram, BPMN Process Diagram
as described in the Resources Processes section.

usage

condition| 1

ProcessUsage'—(>| UML2.5Metamodel::CallBehaviorAction | | UML2.5Metamodel::Activity |

function Pre activity
1 1

{r

{

=

Q
| UML@*&model: :Parameter
*
Y

to |1 from |1 functionAction P
{redefines sou {redefines node}
Hefines target} {redefines activity} Paramet
function
{redefines behavior} C)
defines behavior} t Q/
efiefines outgoing} {redefines behavior} type \\ type | 1
oufgoing| * incoming| * {redefines incomming} JaffectedFunctio . ResourceExchangeltem
P corjveys
realizedByFunctionEdge function|[1  performedFunction|1
{redefines method}
| UML2.5Metamodel::Operation | ResourcePerformer
[\
{redefines specification}
operation T
ProcessOperation ( | PhysicalResource |
realizes | OrganizationalResource
\v4
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Elems
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©
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Figure 8:31 - Personnel Processes

nts

Condition
%SaElement
A
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ResourceExchange
ResourceExchangeltem
ResourceMethod
ResourceParameter
ResourcePerformer

ResourceRole

Responsibility
UML2.5Metamodel::Activity
UML2.5Metamodel::ActivityEdge
UML2.5Metamodel::CallBehaviorAction
UML2.5Metamodel::Operation

UMLR.5Metamodel::Parameter

View Specifications::Personnel::States

Contains the djagrams that document the Personnel States Viewpoint.

View Specifications::Personnel::States::Personnel States

Stakeholders: $ystems Engineers, Software Engineers.

Concerns: capfure state-based behavior of an organizational resource.

Definition: it i§ a graphical representation of states of an organizational resource and how that organizational resource

responds to vafious events and actions.

Recommended Implementation: SysML State Machine Diagram.

ResourceStateDescription stateDescription subject ResourcePerformer

*

!

StateDescription

!

UML2.5Metamodel::StateMachine

0..1

T

PhysicalResource

T

OrganizationalResource

T
|

Responsibility .O\‘ Post
9

Organization Person

Elements

Figure 8:32 - Personnel States

e Organization
OrganizationalResource

Person

PhysicalResource

Post

ResourcePerformer
ResourceStateDescription
Responsibility

StateDescription
UML2.5Metamodel::StateMachine

View Specifications::Personnel::Interaction Scenarios

Contains the diagrams that document the Personnel Interaction Scenarios Viewpoint.
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View Specifications::Personnel::Interaction Scenarios::Personnel Interaction
Scenarios

Stakeholders: Software Engineers, Systems Engineers.
Concerns: interactions between organizational resources (roles).
Definition: provides a time-ordered examination of the interactions between organizational resources.
Recommended Implementation: SysML Sequence Diagram, BPMN Collaboration Diagram.
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- 1
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Process T
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*
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Post |

interaction

N
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Figure 8:33 - Personnel Interaction Scenarios
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View Specifications::Personnel::Constraints

Contains the diagrams that document the Personnel Constraints Viewpoint.

View Specifications::Personnel::Constraints::Personnel Constraints: Competence

Stakeholders: Systems engineers, Solution providers.

Concerns: allocation of competencies to actual posts.

Definition: specifies requirements for actual organizational resources — by linking competencies and actual posts.
Recommended Implementation: SysML Block Definition Diagram.

|~ ResourcepPerformer L PhysicalResource
. . W
functipn type |1 Q(l/

specifiedCompetence S\|\OrganizationaIResource |

competencePfovider | 1

ﬁﬁ &

Figure 8 % ersonnel Constraints: Competence
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Function
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PhysicalResource
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ResourcePerformer
ResourceRole
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View Specifications::Personnel::Constraints::Personnel Constraints: Drivers

Stakeholders: Systems engineers, Solution providers, Human resources.
Concerns: optimization of organizational resource behavior.

Definition: captures the factors that affect, constrain and characterize organizational resource behavior as the basis for

performance predictions at the level of actual persons and actual organizations. It creates a bridge between static
architectural definitions and behavior predictions through executable models.
Recommended Implementation: tabular format, SysML Parametric Diagram, SysML Block Definition Diagram.
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Figure-8:35 - Personnel Constraints: Drivers
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View Specifications::Personnel::Constraints::Personnel Constraints: Performance

Stakeholders: Human resources, solution providers.

Concerns: how well an actual organizational resource matches the needs of the actual organization.

Definition: provides a repository for human-related measures (i.e., quality objectives and performance criteria (HFI
values)), targets and competences.

Recommended Implementation: SysML Block Definition Diagram.

performedFunction

uy Jetivity T Pre

(@)

| Measur: Ieé{ement

performingRdgsource |1

| ResourcePerformer
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| PhysicalResource |
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Figure (3} Personnel Constraints: Performance

Elements O® .

ActivityPerformableUQilerCondition
ActuglCondition
ActuglMeasur
Actud 1Measméﬂ'1 entSet
ActudlO a\fzationalResource
Actugl erson

ActualPost
ActualPropertySet
ActualResource
ActualResponsibleResource
ActualState

DesiredEffect

Desirer

Function
IsCapableToPerform
MeasurableElement
Measurement
MeasurementSet

Organization

52 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=3bf993f90850047f768201c84a19062d

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

e Post

e Process

e ResourcePerformer
[ )

Responsibility

View Specifications::Personnel::Roadmap

Contains the diagrams that document the Personnel Roadmap Viewpoint.

View Specifications::Personnel::Roadmap::Personnel Roadmap: AvaiI@"J}lly

Stakeholders: Human Resources, Training, Logisticians, Solution Providers. ,\’ A
Concdrns: the staffing and training of resources. /

Definition: defines the requirements and functions to ensure that actual persons with the r%m%mpetencie , and in the
right rjumbers, are available to fulfill actual posts. O.)

Recommended Implementation: Timeline, SysML Block Definition Diagram. N

N
«enumeration» GJ

ProjectKind S\\ type| 1 property
Programme Q )
Portfolio 40
Project Q

propertySet projectKin \§ctualMeasurement 1.* instance| *

owningProjéctY 1 instance N
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ResourceAsgset
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fillsPost| 1 lr
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Figure 8:37 - Personnel Roadmap: Availability
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Human resources, Solution Providers.
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vides an overview of how an organizational s
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Implementation: timeline, SysML Block
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PhysicalResource

Post
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Reocnonaibility
TS
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View

Stakel
Conce
Defini

VersionedElement
VersionOfConfiguration
VersionSuccession
WholeLifeConfiguration

olders: Human resources, Logisticians, Solution Providers.
rns: competencies and skills forecast.
tion: defines the underlying current and expected supporting competeneies ‘and skills of organization|

Specifications::Personnel::Roadmap::Personnel Roadmap: Forecast

Recommended Implementation: timeline, tabular format, SysML Block Definition Diagram.
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- AN
forecastedUsage | 1 l
) SubjectOfForecast ActualState
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Figure 8:39 - Personnel Roadmap: Forecast
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Post
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SubjectOfForecast

View Spec

ifications::Personnel::Traceability

Contains the diagrams that document the Personnel Traceability Viewpoint.

View Spec

ifications::Personnel::Traceability::Personnel Traceability

Stakeholders: $

Concerns: trac
Definition: def
identifies the t1

bystems Engineers, Enterprise Architects, Solution Providers, Business Architects. (l/(l/
pability between operational activities and functions that implements them.

icts the mapping of functions (performed by organizational resources) to operational activitie and th
ansformation of an operational need into a purposeful function performed by an orgam@n al resoy

solution. b‘
Recommended Implementation: Matrix format, SysML Block Definition Diagram. (30
O\{o
realizingFunction| 1
realizedActivity | 1
N
Figure 8:8 ersonnel Traceability
b\
Elements . C\)b
N

e Funcfion . C)

e Impldments @ :

e OperdtionalActivity O

e ServigeFunction C)

8.1.6 View Speéﬁ'cations::Resources

Stakeholders:
Concerns: defi

;yst %ngineers Resource Owners, Implementers, Solution Providers, IT Architects.

luS
Ice Or

n\ of solution architectures to implement operational requlrements

4

Definition: cap

| FEYS PN bt RPN £ o 41 1 Fozara oxetifonte aomolals
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Y

configurations, natural resources that implement the operational requirements. Further design of a resource is typically
detailed in SysML or UML.

View Spec

ifications::Resources::Taxonomy

Contains the diagrams that document the Resources Taxonomy Viewpoint.

View Spec

ifications::Resources::Taxonomy::Resources Taxonomy

Stakeholders: Solution Providers, Systems Engineers, IT Architects, Implementers.

Concerns: reso

urce types.

Definition: shows the taxonomy of types of resources.
Recommended Implementation: SysML Block Definition Diagram.
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Figure 8:41 - Resour@g'axonomy
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View Specifications::Resources::Structure
Contains the diagrams that document the Resources Structure Viewpoint.
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View Specifications::Resources::Structure::Resources Structure

Stakeholders: Systems Engineers, Resource Owners, Implementers, Solution Providers.

Concerns: reference the resource structure, connectors and interfaces in a specific context.

Definition: defines the physical resources, e.g., capability configuration(s)/system(s) and interactions necessary to
implement a specific set of OperationalPerformer(s). Can be used to represent communications networks and pathways

that link communications resources and provides details regarding their configuration.

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

property set PropertySet implements
1.% 1 0.1
L\
| |
| Asget
type

| ResourceAsset |

i

ResourcePerformer

N
P>

T
Elements

Asset

CapabilityConfiguration

Figure 8:42 - R&sources Structure
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View Specifications::Resources::Connectivity

Contains the diagrams that document the Resources Connectivity Viewpoint.
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View Specifications::Resources::Connectivity::Resources Connectivity

Stakeholders: Systems Engineers, IT Architects, Solution Providers, Implementers.
Concerns: capture the interactions between resources.

Definition: summarizes interactions between resources of information, systems, personnel, natural resources etc. and the
functions that produce and consume them. Measurements can optionally be included.
Recommended Implementation: SysML Internal Block Diagram, tabular format.
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Figure 8:43 - Resources Connectivity
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Q
View Specifications::Resources::Processes Q)(gb‘

Q/Q

View Specifications::Resources::Processes::Resources Pro@éses

Contains the djagrams that document the Resources Processes Viewpoint.

Stakeholders: $olution Providers, Systems Engineers, IT Architects.
Concerns: capfures activity based behavior and flows.

Definition: degcribes the functions that are normally conducted in the co f 1mp1ement1ng operational activity(igs) in
support of capgbility(ies). It describes the functions, their Inputs/Outp ction actions and flows between them
Recommended Implementation: SysML Activity Diagram, SysMLgL\Q Definition Diagram.
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Figure 8:44 - Resources Processes
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suppo
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DataElement
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FunctionAction

FunctionEdge

Implements
Operational Activity

PerformsInContext
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Process

ProcessEdge
ProcessParameter

ProcessUsage
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ResourceExchange
ResourceExchangeltem
ResourceParameter
ResourcePerformer

ResourceRole
UML2.5Metamodel::Activity
UML2.5Metamodel::ActivityEdge
UML2.5Metamodel::CallBehaviorAction
UML2.5Metamodel::Parameter

olders: Solution Providers, IT Architects.

rns: captures activity based behavior and flows tsing BPMN.

tion: describes the functions that are normally conducted in the course of implementing operational 3
't of capability(ies). It describes the funetions, their Inputs/Outputs, function actions and flows betwe
.

Recommended Implementation: BPMN/Rrocess Diagram.

Specifications::Resources::Processes::Resources Processes BPMN $emantics

ctivity(ies) in
en them using
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Figure 8:45 - Qg’&rces Processes BPMN Semantics
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e ResourceExchange

e ResourceExchangeltem
e ResourceParameter

e ResourcePerformer

e ResourceRole

View Specifications::Resources::States

Contains the diagrams that document the Resources States Viewpoint.

View Specifications::Resources::States::Resources States

Stakeljolders: Systems Engineers, Software Engineers.
Concdrns: capture state-based behavior of a resource.

Definition: it is a graphical representation of states of a resource and how that resource responds,te various|events and
actiong.
Recommended Implementation: SysML State Machine Diagram.

UML2.5Metamodel::StateMachine
AN

StateDescription
AN

ResourceSta&gs‘éﬂption

stateDescription*

subject | 0..1

ResourcePerformer

Figure 8:46 - Resources States

Elements

e| ResourcePerformer
e| ResourceStateDésgription

o| StateDescription
o| UML2.5Metamodel::StateMachine

View Specifications::Resources::Interaction Scenarios

Contajns(the"diagrams that document the Resources Interaction Scenarios Viewpoint.

View Specifications::Resources::Interaction Scenarios::Resources Interaction
Scenarios

Stakeholders: Software Engineers, Systems Engineers.

Concerns: interactions between resources (roles).

Definition: provides a time-ordered examination of the interactions between resources.
Recommended Implementation: SysML Sequence Diagram.
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* 1
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! to |1 type |1 wholeY 1
ResourceExchange
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1
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1
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' resourceMessage resourcelnteraction -
R e s 9 ¢|| ResourcelnteractionScenario| | UML2.5Metamodeli:Lifeling
* 1
J7 {redefines message} {redefines interaction} lifelinal™
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UML2.5Metamodel::Message | message interaction | UML2.5Metamodel::Interactioh interaction

* 1 1

Figure 8:47 - Resources Interaction Scenarios

Elements

Funcfion

InterdgctionMessage
InterdctionRole
InterdctionScenario
ResolirceExchange
Resotrcelnteractionscenario
ResmllrceMessage
ResolirceMethod
ResoyircePerformer
ResouirceRole
UMLR.5Metamodel::Interaction
UMLR.5Metamodel::Lifeline
UMLR.5Metamodel;:Message

View Specifications::Resources::Constraints

Contains the dlagrams\that document the Resources Constraints Viewpoint.

View Specmcatlons::Resources::Constralnts::Resources Constraints

Stakeholders: Systems Engineers, IT Architects, Solution Providers, Implementers.

Concerns: define limitations, constraints and performance parameters for resources, their interactions, performed
functions, and data.

Definition: specifies traditional textual rules/non-functional requirements that are constraints on resources, their
interactions, performed functions, and data. The addition of SysML parametrics provide a computational means of
defining resource constraints within a specific context.

Recommended Implementation: tabular format, SysML Block Definition Diagram, SysML Parametric Diagram, OCL.
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ResourcePerformer Function ActualResource DataElement ResourceRoI(e\(

| N
PhysicalResource Resourcﬂ@ itecture
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ResourceArtifact | | NaturalResource OrganizationalResource
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NaturalResource
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i

Person @
N

Organization Responsibility

Figure 8:48 - Resources Constraints

Responsibility
Rule

SubjectOfResourceConstraint

View Specifications::Resources::Roadmap

Contains the diagrams that document the Resources Roadmap Viewpoint.
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View Specifications::Resources::Roadmap::Resources Roadmap: Evolution

Stakeholders: Systems Engineers, IT Architects, Solution Providers, Implements.

Concerns: resource structure changes over time.

Definition: provides an overview of how a resource structure changes over time. It shows the structure of several
resources mapped against a timeline.

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

ResourcePerformer
|
é7 ownedMilestone | 0..*
VersijonedElement versionWithdrawn versionWithdrawnAtMilestone
versionReleased versionReleasedAtMilestone
type [1 1 '\ supplier
afterType rs\\

1

beforeType A<$

1

.\@ kind «enumeration»
R 1 WholeLifeConfigurationKind
. Q)$ Service
A\ OrganizationalResource
\O ResourcePerformer

Figur, 9 - Resources Roadmap: Evolution

Elements ’
>

ActudlProject
ActudlProjectMilestone
MilegtoneDependéncy
ResomrcePerﬂ@Er
Versipne @ient
Versi arodg{)nﬁguration

VersibnSuccession

WholeLifeConfiguration

View Specifications::Resources::Roadmap::Resources Roadmap: Forecast

Stakeholders: Solution Providers, Systems Engineers, IT Architects.

Concerns: technology forecast.

Definition: defines the underlying current and expected supporting technologies. Expected supporting technologies are
those that can be reasonably forecast given the current state of technology, and expected improvements / trends.
Recommended Implementation: timeline, tabular format, SysML Block Definition Diagram.
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forecastPeriod
Forecast 0._h ActualEnterprisePhase > ActualPropertySet
* forecastedUsage | 1 l
SubjectOfForecast
forecastSubject ActualState
1
ResourcePerformer
PhysicalResource ResourceArchitecture
| | 0]
NaturalResource ResourceAtrtifact CapabilityConfiguration R&g’&rceMitigation
I~
Software Technology

Figure 8:50 - Resources Roadmap: Forecast

Elements

ActualEnterprisePhase
ActualPropertySet
ActualState
CapabilityConfiguration
Forecast
NaturalResource
PhysicalResource
ResourceArchitecture
ResourceArtifact
ResourceMitigation
ResourcePerformet
Software
SubjectOfFerecast

Technology

View Specifications::Resources::Traceability

Contalnsthe diagmmq that docniment the Resonrces Traceability Viewpaoint

View Specifications::Resources::Traceability::Resources Traceability

Stakeholders: Systems Engineers, Enterprise Architects, Solution Providers, Business Architects.

Concerns: traceability between operational activities and functions that implements them.

Definition: depicts the mapping of functions to operational activities and thus identifies the transformation of an
operational need into a purposeful function performed by a resource or solution.

Recommended Implementation: Matrix format, SysML Block Definition Diagram.
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CapableElement capableElement *
" 1 exhibits
performedFunction | 1 performingResource |1 capability| 1
realizingFunction| 1 realizingResource | 1

palizedActivity | 1 realizedServiceFunction |1

(ﬁraﬁonamgent

N

Elements g\
Capability O

CapableElement QQ
Exhiljits \Q
Function s\\},\

Impldments <
IsCapjableToPerform \"Q
Operational Activity $
Opergtional Agent A‘\Q)
ResolircePerformer

ServigeFunction \{‘\O

O
8.1.7 View Specifications::Security

Stakeholders: $ecurity Architects, S t§ Engineers. Systems Engineers, Operational Architects.

Concerns: addfesses the security aints and information assurance attributes that exist on exchanges between
resources and PperationalPe S

Definition: illustrates the s y assets, security constraints, security controls, families, and measures required to
address specific security, ns.

@%ns: :Security::Taxonomy

ms that document the Security Taxonomy Viewpoint

View Specifi

Contains the d

View Specifications::Security::Taxonomy::Security Taxonomy

Stakeholders: Security Architects, Security Engineers.

Concerns: Security assets and security enclaves.

Definition: Defines the hierarchy of security assets and asset owners that are available to implement security, security
constraints (policy, guidance, laws and regulations) and details where they are located (security enclaves).
Recommended Implementation: tabular format, SysML Block Definition Diagram.
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Figure 8:52 - Sewﬁzty Taxonomy
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View Specifications::Security::Structure

Contains the diagrams that document the Security Structure Viewpoint.
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View Specifications::Security::Structure::Security Structure

Stakeholders: Security Architects, Security Engineers.

Concerns: The structure of security information and where it is used at the operational and resource level.

Definition: Captures the allocation of assets (operational and resource, information and data) across the security enclaves,
shows applicable security controls necessary to protect organizations, systems and information during processing, while
in storage (bdd), and during transmission (flows on an ibd). This view also captures Asset Aggregation and allocates the
usage of the aggregated information at a location through the use of the SecurityProperty.

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

‘ fromPort

(perationalRole | S OperationalAgent ResourcePort |
| 1 ,l toPort

: Operationa”:IOW_ e
realizedByConnector

OperationalPort | | OperationalPerformer

frg
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ionEl
|
typeT1 type |1

| part
R Role
[ Asset |<J (e\

| InformationRole
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-

categoryCategorizesAsset part

SedurityCategory DataRol type
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Figure 8:53 - Security Structure
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View Specifications::Security::Connectivity

Contains the diagrams that document the Security Connectivity Viewpoint.
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View Specifications::Security::Connectivity::Security Connectivity

Stakeholders: Security Architects, Security Engineers.

Concerns: Addresses the security constraints and information assurance attributes that exist on exchanges across
resources and across performers.
Definition: Lists security exchanges across security assets; the applicable security controls; and the security enclaves that
house the producers and consumers of the exchanges. Measurements can optionally be included.
Recommended Implementation: SysML Internal Block Diagram, tabular format.
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C)\\ Figure 8:54 - Security Connectivity

fint |<,_

constrainedElement|*

O

Operationallnterface
OperationalPerformer
OperationalPort

OperationalRole
ResourceConnector

ResourceExchange
ResourceExchangeltem
Resourcelnterface
ResourcePerformer
ResourcePort
ResourceRole
SecurityConstraint

SubjectOfSecurityConstraint

© ISO/IEC 2022 - All rights reserved

71


https://iecnorm.com/api/?name=3bf993f90850047f768201c84a19062d

ISO/IEC 19540-1:2022(E)

View Specifications::Security::Processes

Contains the diagrams that document the Security Processes Viewpoint.

View Specifications::Security::Processes::Security Processes
Stakeholders: Security Architects, Security Engineers.

Concerns: The specification of the Security Control families, security controls, and measures required to address a

specific security baseline.

Definition: Provides a set of Security Controls and any possible enhancements as applicable to assets. The activity
diagram describes operational or resource level processes that apply (operational level) or implement (resource level)

security contrq

instantiated either as a variant of an activity/flow diagram or as a hierarchical work breakdown structure.
Implementation: SysML Activity Diagram, SysML Block Definition Diagram, BPMN Process.Diagram

Recommended

as described in| Operational Processes and Resources Processes sections.

N

N

Process

Measurableégr.l)@pt
A

appliesFor

*

N

[F

performedFunction

g&asurementSets

OperationalAgent

type

activity

profilelnstance

N

1 | | performingResource *
type |1 *

N

operationalRole

d
3

1

Figure 8:55 - Security Processes
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OperationalRole
PerformsInContext

Process
ResourcePerformer
ResourceRole

SecurityProcess
SecurityProcessAction

View Specifications::Security::Constraints

Contains the diagrams that document the Security Constraints Viewpoint.

View

Stakel
Conce
and ri
Defini
and da
contro

Specifications::Security::Constraints::Security Constraints

olders: Security Architects, Security Engineers, Risk Analysts.
rns: (i) Security-related policy, guidance, laws and regulations as applicable to assets, (ii)threats, vu|nerabilities,
k assessments as applicable to assets.
tion: (i) Specifies textual rules/non-functional requirements that are security constraints on resources}, information
ta (e.g. security-related in the form of rules (e.g. access control policy)). A common way of represenfing access

| policy is through the use of XACML (eXtensible Access Control Markup,Llanguage), it is expected that

implemmentations of UAF allow users to link security constraints to external files.represented in XACML. (1) Identifies

risks,

specifies risk likelihood, impact, asset criticality, other measurements dnd ‘enables risk assessment.

Recomimended Implementation: tabular or Matrix format, SysML Block Definition Diagram, SysML Parametric

Diagrd

m, or OCL.
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Protects
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SecurityConstraint
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View Specifications::Security::Traceability
Contajns the diagrams that document the Security Traceability Viewpoint. Q/

View Specifications::Security::Traceability::Security Traceab@y

olders: Security Architects, Security Engineers, Risk Analysts. @C)

s: traceability between risk and risk owner, risk mitigations, and affe tk:d, sset roles.
Definition: depicts the mapping of a risk to each of the following: risk ow ésk mitigations, and affected asset roles.
Recommended Implementation: Matrix format, SysML Block Deﬁnitiog gram.

, 9
AQ affectedAsset
X 1 Asset
protectedAsset
1
satisfyingAsset
1
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1 1

satisfiedSecurityControl
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protectedAssetRole
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> i
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Figure 8:57 - Security Traceability
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Mitigates
OperationalRole
OwnsRiskInContext
Protects
ProtectsInContext
ResourceRole

Risk

Satisfy
SecurityControl

8.1.8 Vie

Stakeholders:

Ms, Project Portfolio Managers, Enterprise Architects.
Concerns: project portfolio, projects and project milestones. (]{
Definition: degcribes projects and project milestones, how those projects deliver capabilities, the organizb{io s
contributing to|the projects and dependencies between projects. s

View Specifications::Projects::Taxonomy

Contains the djagrams that document the Project Taxonomy Viewpoint.

Ms, Project Portfolio Managers, Enterprise Architects. Con

ipn Diagram.

* R
successor | 1 1 | predecessor $
¥
xO
instance type
* 1.7
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Uy

§n@ types of projects and project milegtones.

ecommended Implementation: SysMI1

milestone

Figure 8:58 - Project Taxonomy
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View Specifications::Projects::Structure

Contains the diagrams that document the Project Structure Viewpoint.

View Specifications::Projects::Structure::Project Structure

Stakeholders: PMs.

Concerns: relationships between types of projects and project milestones.

Definition: provides a template for an actual project(s) road map(s) to be implemented.
Recommended Implementation: SysML Block Definition Diagram.

ActualResponsibleResource | actualOrgResource ResponsibleFor responsibleRoleKind «enumeratign»
1 * 1 ResponsibleRojeKind
‘r * Manager
ResponsibleOwner
| project| 1
ActualPost ActualOrganization ActualProject projectkind[ ~ enumeration»
1 ProjectKind

instance

. Programme
Portfolio
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ActualPropertySet
1
ActualState type  ~
projectType Project 4 milestone| ProjectMilestorjeRole
1 2 *
projectRole | * {subsets type}
ResourceRole
type [ 1
Statusindicators type K&ro;ecﬁheme theme ProjectMilestone
1 2. *

Figure 8:59 - Project Structure
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ResponsibleFor
StatusIndicators

View Specifications::Projects::Connectivity

Contains the diagrams that document the Project Connectivity Viewpoint.

View Specifications::Projects::Connectivity::Project Connectivity

Stakeholders: PMs.

Concerns: relationships between projects and project milestones.

Definition: shows how projects and project milestones are related in sequence.
Recommended Implementation: SysML Block Definition Diagram.
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*

Figure 8:60 - Project Connectivity

Contains the dfagrams that document the Project Processes Viewpoint.

View Specifications::Projects::Processes::Project Processes

Stakeholders: PMs.

Concerns: captures project tasks (ProjectActivities) and. flows between them.

ProjectMilestone

Definition: describes the ProjectActivities that are normally conducted in the course of projects to support capability(ies)

and implemen{ resources. It describes the ProjectActivities, their Inputs/Outputs, ProjectActivityActions and flows

between them.

Recommended Implementation: SysML Aetivity Diagram, SysML Block Definition Diagram, BPMN Process Diagram

as described in| Resources Processes section:
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View Specifications::Projects::Roadmap

Contains the diagrams that document the Project Roadmap Viewpoint.
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View Specifications::Projects::Roadmap::Project Roadmap

Stakeholders: PMs, Capability Owners, Solution Providers, Enterprise Architects.
Concerns: the product portfolio management; a planning of capability delivery.
Definition: provides a timeline perspective on programs or projects

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

1
inst

predecessor

1 *
successor
*

ance type

1

VIS o
owningProject |1

milestone

status
*

1
instancq instance

typq, 1

1

milestone|*

supplier

1 *
client

A

ResourcePerfor@fD

type |1

resource | * instance | *

milestone|*

instance

®)
instance

OV

Figure 8:62 - Projec

\\\Q)

N
R\4
QO

dmap

Elements

Actud
Actud
Actud
Actud
Actud
Actud
Capal
Field
Mileq
Proje
Proje
Proje
Proje

1Project
1ProjectMilestone
1ProjectMilestoneRole
1PropertySet

O
IResource N
1State . C)

bilityConfiguration @ :
bdCapability O
toneDependenc

Ct
:tMiles‘copg~®
tMile ole
[tSequence

Y S

Y

.

O'\ A
G
N

type
1

ResourceArchitecture
ResourcePerformer
StatusIndicators

View Specifications::Projects::Traceability

Contains the diagrams that document the Project Traceability Viewpoint.
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View Specifications::Projects::Traceability::Project Traceability

Stakeholders: PMs, Project Portfolio Managers, Enterprise Architects.
Concerns: traceability between capabilities and projects that deliver them.

Definition: depicts the mapping of projects to capabilities and thus identifies the transformation of a capability(ies) into a
purposeful implementation via projects.
Recommended Implementation: Matrix format, SysML Block Definition Diagram.

ActualProject owningProject ownedMilestone

1

0.*

ActualProjectMilestone

milestonel *

Eleme

8.1.

Stakel
Concg
Defini
curren

Capability

-

capability

*

Exhibits « capableElement

*

resource

ActualResource (l>)'
u u

N+

*

instance

type [1

ResourcePerformer

L

exhibits

1

CapableElement

Figure 8:63 - Project Traceability

nts

ActualProject
ActualProjectMilestone

ActualResource
Capability
CapableElement
Exhibits
ResourcePerformer

D View Specifications::Standards

olders: Solution, Providers, Systems Engineers, Software Engineers, Systems Architects, Business A

rns: technical and non-technical Standards applicable to the architecture.

tion: shows/the technical, operational, and business Standards applicable to the architecture. Defines

t andexpected Standards.

rchitects.

the underlying

View Specifications::Standards::Taxonomy

Contains the diagrams that document the Standards Taxonomy Viewpoint.

View Specifications::Standards::Taxonomy::Standards Taxonomy

Stakeholders: Solution Providers, Systems Engineers, Software Engineers, Systems Architects, Business Architects.
Concerns: technical and non-technical standards, guidance and policy applicable to the architecture.
Definition: shows the taxonomy of types of technical, operational, and business standards, guidance and policy
applicable to the architecture.
Recommended Implementation: SysML Block Definition Diagram.
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UAFElement ResourcePerformer

* conformsTo

Elements

ActuglOrganization QOQ
CapabilityConfiguration \\
Protofol 5\\}‘
ProtofolStack <
ResolirceArchitecture \\,Q
ResmllrcePerformer $

Standard A\Q)
StandardOperational Activity \O

UAFElement

View Specifications::StandarQG}Structure

.

Contains the djagrams that documeb Standards Structure Viewpoint.

View Specifications@tandards::Structure::Standards Structure

Stakeholders: $olution iders, Systems Engineers, Software Engineers, Systems Architects.
Concerns: the peci&;%on of the protocol stack used in the architecture.

Definition: shqws/the composition of standards required to achieve the architecture's objectives.
Recommended ementation: SysML Internal Block Diagram.
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part
1 *

Figure 8:65 - Standards Structure b‘gi
Elements '\QQD
e| Protocol O
e| ProtocollLayer \@
e| ProtocolStack O\
e| Standard \Q)

View Specifications::Standards::Roadmap <<

Contajns the diagrams that document the Standards Roadmap Q@point.
N
View Specifications::Standards::Roadr@‘b::Standards Roadmap

olders: Solution Providers, Systems Engine ’S,sttems Architects, Software Engineers, Business Afrchitects.
Concdrns: expected changes in technology-relgt@andards and conventions, operational standards, or buginess
standdrds and conventions. A\

Definition: defines the underlying curreng%@l expected standards. Expected standards are those that can bq reasonably
forecakt given the current state of technglogy, and expected improvements / trends.

forecastSubject
1 *

SubjectOfForecast

forecastedUsage

1 *
forecastPeriod

Figure 8:66 - Standards Roadmap

Elements

ActualEnterprisePhase
Forecast

Protocol

Standard
SubjectOfForecast
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View Spec

540-1:2022(E)

ifications::Standards::Traceability

Contains the diagrams that document the Standards Traceability Viewpoint.

View Spec

ifications::Standards::Traceability::Standards Traceability

Stakeholders: Solution Providers, Systems Engineers, Software Engineers, Systems Architects, Business Architects.
Concerns: standards that need to be taken in account to ensure the interoperability of the implementation of architectural

elements.

Definition: shows the applicability of standards to specific elements in the architecture.
Recommended Implementation: tabular format, matrix format, SysML Block Definition Diagram.

Elements

e Proto

UAFElement

* conformsTo
Standard

[

Protocol

Figure 8:67 - Standards Traceability

ol

e Stand

ard

o UAFI

Flement

8.1.10 Vi

Stakeholders:
Concerns: the
configurations
Definition: illu

View Spec
Contains the d;

View Specifi

ew Specifications::Actual Resources

bolution Providers, Systems(Engineers, Business Architects, Human Resources.
nalysis, e.g., evaluation of different alternatives, what-if, trade-offs, V&V on the actual resource

strates the expected'or/achieved actual resource configurations and actual relationships between then

=

ifications::Actual Resources::Structure

agrams-that document the Actual Resources Structure Viewpoint.

Stakeholders: Solution Providers, Systems Engineers, Business Architects.
Concerns: the analysis, e.g., evaluation of different alternatives, what-if, trade-offs, V&V on the actual resource

configurations
etc.) is carried

as it provides a means to capture different solution architectures. The detailed analysis (trade-off, what-if
out using the Resource Constraints view.

Definition: illustrates the expected or achieved actual resource configurations required to meet an operational need.
Recommended Implementation: SysML Block Definition Diagram.
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ResourcePerformer type instance

instance

ISO/IEC 19540-1:2022(E)

type |1

Elements

ActualOrganization
ActualOrganizationalResource
ActualPerson

ActualPost

ActualResource
ActualResponsibility
ActualResponsibleResource
CapabilityConfiguration
FieldedCapability

Organization . c\}‘
Person

o
Post ..
ResourcePerforme(&

Responsibilit%:o\

Specifi ns::Actual Resources::Connectivity
Contajns the @ms that document the Actual Resources Connectivity Viewpoint.

xO

View

instfija

@)
View &ecifications::Actual Resources::Connectivity::Actual Resources Cqnnectivity

Stakeholders: Solution Providers, Systems Engineers, Business Architects.
Concerns: the communication of actual resource.

Definition: illustrates the actual resource configurations and actual relationships between them.
Recommended Implementation: tabular format, SysML Block Definition Diagram, SysML Internal Block Diagram,

SysML Sequence Diagram.
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Figure 8:69 - Actual Resources Connectivityo\\

E Iements \
OK

ActudlOrganizationalResource
ActudlPerson N\
ActudlPost K\}'\
ActuglResource (%)
ActudlResourceRelationship \\S\
ActuglResponsibility $
ActuglResponsibleResource A‘\Q)
Field¢dCapability

xO

View Specifications::Actual Res\cﬁ\ﬁces::Traceability
Contains the djagrams that document the~1§(c.‘ﬁ1al Resources Traceability Viewpoint.

ActuglOrganization Q
QQ

View Specifications::AQ&l Resources::Traceability::Actual Resources Traceabiljty

s: Enterprise Architects, Solution Providers, Business Architects.

en operational activities and functions that implements them.

ping of functions to operational activities and thus identifies the transformation of an
operational ne¢d @ urposeful function performed by a resource or solution.

Recommended }%kementation: Matrix format, SysML Block Definition Diagram.

Stakeholders: $ystems Engi
Concerns: tracgability b
Definition: depicts th

CapableElement capableElement =

1 exhibits

capability| 1

Figure 8:70 - Actual Resources Traceability
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Elements

e ActualResource
e Capability

e (CapableElement
e Exhibits

8.1.11 View Specifications::Dictionary

ISO/IEC 19540-1:2022(E)

Stakeholders: Architects, users of the architecture, Capability Owners, Systems Engineers, Solution Providers.
Concerns: Definitions for all the elements in the architecture, libraries of environments and measurements.
Definition- Presents all the elements used in an architecture Can he nsed specifically to capture:

a. Elements and relationships that are involved in defining the environments applicable to capability, epe

concept or set of systems.

b. Measurable properties that can be used to support analysis such as KPIs, MoEs, TPIs etc.

View Specifications::Dictionary::Dictionary

Stakeholders: Solution Providers, Systems Engineers, Software Architects, Business Architects.
Concdrns: provides a central reference for a given architecture’s data and metadata( Ityenables the set of arg

description to stand alone, with minimal reference to outside resources.

Definition: contains definitions of terms used in the given architecture. It consists of textual definitions in
glossary, their taxonomies, and their metadata (i.e., data about architecture/data), including metadata for an
tailorgd views. Architects should use standard terms where possible (i.ef terms from existing, approved did

glossaries, and lexicons).
Recommended Implementation: text, table format.

s\\asmeAs

A

Definition *
quthor : String [*] definition

1 representation |1

UAFElement
Alias alias
~C

describedBy | *

Information

informationKind

rational

hitecture

he form of a
[y custom-
tionaries,

«enumerag

InformationKind

tion»

1

Information
Domainlnformg
PositionRefere
Pedigreelnform
Data

tion
ceFrame
ation

Figure 8:71 - Dictionary

Elements

Alias
Definition
Information
SameAs
UAFElement
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8.1.12 View Specifications::Summary & Overview

Stakeholders: Executives, PMs, Enterprise Architects.

Concerns: executive-level summary information in a consistent form.

Definition: provides executive-level summary information in a consistent form that allows quick reference and
comparison between architectural descriptions. Includes assumptions, constraints, and limitations that may affect high-
level decisions relating to an architecture-based work program.

View Specifications::Summary & Overview::Summary & Overview

Stakeholders: Decision makers, Solution Providers, Systems Engineers, Software Architects, Business Architects.
Concerns: qui D TATtial PHases of architeC
development, it serves as a planning guide. Upon completion of an architecture, 1t provides a summary of ﬁndmg
any conducted|analysis.
Definition: prgvides executive-level summary information in a consistent form that allows quick referenge*
comparison anjong architectures. The Summary and Overview includes assumptions, constraints, an%m atlons t
may affect high-level decision processes involving the architecture. ojb‘
N

Recommended Implementation: text, free form diagram, table format.

)
describedBy expresseﬁf' Architecture
N

* *

O
S
\

Os\

7,

annotation|

%

physicalArchitectureOfEnterprisePhase

1

instance |*  enterprisePhase

viewpoint

stakgholder
der|| stakeholderConce

P’
| *

| OrganizationalResource |

\Q/ Figure 8:72 - Summary & Overview

Elements

ActualEnterprisePhase
ActualOrganizationalResource
ArchitecturalDescription
ArchitecturalReference
Architecture
ArchitectureMetadata
Concern
EnterprisePhase
Metadata

Operational Architecture
OrganizationalResource
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ResourceArchitecture
Stakeholder

View

Viewpoint
WholeLifeEnterprise

8.1.13 View Specifications::Requirements

1:2022(E)

Stakeholders: Requirement Engineers, Solution Providers, Systems Engineers, Software Engineers, Systems Architects,

Busine

ss Architects.

Concerns: requirements traceability.

Definiffion: used to represent requirements, their properties, and relationships (frace, verily, safisty, rehn(e{/
UAF 4rchitectural elements. Q(l/

View

Stakehjolders: Requirement Engineers, Solution Providers, Systems Engineers, Software ]@?‘neers, Systen
bss Architects.

Concdrns: provides a central reference for a set of stakeholder needs expressed as requirements, their relati
traceability) to more detailed requirements and the solution described by the arclgdb

Busin

requirpments
Definition: used to represent requirements, their properties, and relationsh%&ace verify, satisfy, refine)
other gnd to UAF architectural elements.

Recommended Implementation: SysML Requirement Diagram, tabulaébrmat matrix format.

N4

Specifications::Requirements::Requirements .

re that will meet tho

s Architects,

bnship (via
e

petween each

satisfiedBy UAFElement

1

tracedFrom
0.1

tracedTo
0..1

refinedBy
1

verifiedBy
1

\Q/ Figure 8:73 - Requirements

Elements

Refine
Requirement
Satisfy

Trace
UAFElement
Verify
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8.1.14 View Specifications::Information

Stakeholders: Data Modelers, Software Engineers, Systems Engineers
Concerns: address the information perspective on operational, service, and resource architectures.

Definition: allo

ws analysis of an architecture’s information and data definition aspect, without consideration of

implementation specific issues.

Recommended

Implementation: SysML Block Definition Diagram.

View Specifications::Information::Information Model

Stakeholders: Data Modelers, Software Engineers, Systems Engineers

Concerns: addfess the information perspective on operational, service, and Tesource archnitectures.
Definition: allgws analysis of an architecture’s information and data definition aspect, without consideration of
implementatiof specific issues.
Recommended Implementation: SysML Block Definition Diagram.
InformationElement ownedinformationElement DataModel
typq |1 1 | implementedinformationElement _ (',
Implements .
kind
* «enumeration»
DataModelKind
v 1 |implementingDataElement Conceptual
OperationalAsset DataElement \\‘ * Logical
S\ ownedDataElement izl
type |1
part |*
rt
InfqrmationRole \DataRole idal ResourceAsset
L
Figure 8:74 - Information Model

Elements

e Datalflement

e DatalModel

e DataRole

e Implgments

e InformationElement

° InfogigationRole

e  Operjtional Asset

e ResourceAsset

8.1.15 View Specifications::Parameters

Stakeholders: Capability owners, Systems Engineers, Solution Providers.
Concerns: identifies measurable properties that can be used to support engineering analysis and environment for the

Capabilities

Definition: Shows the measurable properties of something in the physical world and elements and relationships that are
involved in defining the environments applicable to capability, operational concept or set of systems.
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View Specifications::Parameters::Parameters: Environment

Stakeholders: Capability owners, Systems Engineers, Solution Providers.
Concerns: defines the environment for the capabilities.
Definition: shows the elements and relationships that are involved in defining the environments applicable to capability,

operational concept or set of systems.

Recommended Implementation: SysML Block Definition Diagram.
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:75 - Parameters: Environment

GeoPoliticalExtentType
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ResourcePerformer
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View Specifications::Parameters::Parameters: Measurements

Stakeholders: Capability owners, Systems Engineers, Solution Providers.

Concerns: identifies measurable properties that can be used to support analysis such as KPIs, MoEs, TPIs etc.
Definition: Shows the measurable properties of something in the physical world, expressed in amounts of a unit of
measure that can be associated with any element in the architecture.

Recommended Implementation: SysML Block Definition Diagram.

intenti «enumeration»
intention ActualMeasurementKind
1

Actual
Required

Estimate

instance propertySet actualMeasurement instance

1 1.*

instance

actualMeasurementSet * |instance

property | 1..

measurementSets

*

appliesFor

applieqFor

MeasurableElement

YPe [ propertySet

set

; C) Figure 8:76 - Parameters: Measurements

Elements O

ActuglMeas ent
Actud lMp&s&rementSet
Actu:d.@{ﬁertv%t
ActualService
ActualState
Capability
Competence
Condition
EnterprisePhase
MeasurableElement
Measurement
MeasurementSet
PropertySet
ProvidedServicelevel
RequiredServicelLevel
Resource
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8.1.16 View Specifications::Other

ISO/IEC 19540-1:2022(E)

Contains the diagrams that document the use of BPMN, NIEM, IEPPV in the context of UAF.

View Specifications::Other::BPMN

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

Defini
capab
using

BPMN.

Recommended Implementation: BPMN Process Diagram.

tion: describes the activities that are normally conducted in the course of achieving business goals-th|
lity. It describes operational activities, their Inputs/Outputs, operational activity actions and flows b6

BPMN2Metamodel::Process

AN
InteractionScenario Process InteractionMessage
BPMN2Metamodel::ResourceRole BPMN2Metamodel::SequenceFlow

|

AssetRole

InteractionRole

ProcessEdge

BPMN2Metamodel;:BPMNMessage

BPMN2Metamodel::MessageFlow

Exchangeltem

BPMN2Metamodel:

:CallActivity

T

ProcessUsage

Exchange

ht support a
tween them

Elements

AssetRole

Figure 8:77 - BPMN

BPMN2Metamodel::BPMNMessage
BPMN2Metamodel::CallActivity
BPMN2Metamodel::MessageFlow

BPMN2Metamodel::Process

BPMN2Metamodel::ResourceRole
BPMN2Metamodel::SequenceFlow

Exchange
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Exchangeltem
InteractionMessage

InteractionRole
InteractionScenario
Process

ProcessEdge
ProcessUsage

View Specifications::Other::IEPPV

Stakeholders: Data Modelers, Solution Providers, Systems Engineers, Software Engineers, Systems Architects, Business
Architects, infprmation-arehiteets-
Concerns: infoymation exchanges, information interfaces, information interoperability, information sharing ang]/q,
safeguarding. %
Definition: UAFP supports information modeling and traceability to IEPPV model elements using the IEPW efined
elements: Mespage, SemanticElement, and FilteredSemanticElement, used to represent data, properties/attributes,
structure, formpat, and relationships. The IEPPV profile enables the specification of the policies, rulE d constrairyts

governing the packaging (assembly, transformation, marking, redaction) of data elements conformiing to informatiop
sharing and safeguarding requirements. The IEPPV profile also governs the processing (parsing, transformation, anfl
marshalling) rgceived information and data element. Q
Recommended Implementation: UML Class Diagram, SysML Block Diagram. \\Q/

conveys |* \\

OperationalExchangeltem

~ FilteredSemanticElement
{framework = "IEPPV"}

InformationSpecification
{framework = "IEPPV"}

Message
{framework = "IEPPV"}

Figure 8:78 - IEPPV

Elements

Abstraction
FilteredSemanticElement
InformationElement
InformationSpecification
Message
OperationalExchange
OperationalExchangeltem
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View Specifications::Other::NIEM

Stakeholders: Data Modelers, Solution Providers, Systems Engineers, Software Engineers, Systems Architects, Business
Architects.

Concerns: information exchanges, information interoperability, data schema.

Definition: A specification representing the structure, semantics, and relationships of data objects that satisfy an
information exchange requirement. Used for organizing and packaging Model Package Descriptions (MPDs) and
Information Exchange Package Documentation (IEPD) as defined by the National Information Exchange Model (NIEM).
An IEPD is a type of MPD. The NIEM MPD defines an Enterprise Information Exchange Model (EIEM) as an MPD
that contains NIEM-conforming schemas that define and declare data components to be consistently reused in the IEPDs
of an enterprise. An EIEM is a collection of schemas organized into a collection of subset schemas and one or more
extension schemas. An information sharing enterprise creates and maintains an EIEM.
Recommended Implementation: UML Class Diagram, SysML Block Diagram.

DataElement ownedDataElement DataModel kind «endimeration»
* DataModelKind

Conceptual

1 Logical
Physical
ownedInformationElement| * *
InformationElement C)\\Bstraction

\O) {framework = "UML"}

*

1 1

DataObject InformationModel
{framework = "NIEM"} {framework = "NIEM"}

Figure 8:79 - NIEM

Elements

Abstraction
DataFlement
DataModel
DataObject
InformationElement
InformationModel
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9 Domain Metamodel (DMM) Elements

9.1 Domain MetaModel

This package contains the elements of the DMM.

9.1.1 Domain MetaModel::Metadata

Stakeholders: F‘nfprprim: Architects anp]F‘ who want to discaver the architecture Technical qungprq

Concerns: Captures meta-data relevant to the entire architecture

Definition: Provide information pertinent to the entire architecture. Present supporting information rather‘than
architectural mjodels.

Domain MetaModel::Metadata::Taxonomy

ArchitectureMetadata
Package: Taxpnomy

isAbstract: Np
Generalizatiqn: Metadata

Description

Information aspociated with an ArchitecturalDescription, that.supplements the standard set of tags used to summarige the
Architecture. I states things like what methodology was used;-hotation, etc.

Metadata
annotation
Archite@'\éMetadata : ArchitecturalDescription
L N * 1

Figure 9:1 - ArchitectureMetadata

InteractionScenarioGeneralization

Package: Taxonomy

isAbstract: No

Generalization: UML2.5Metamodel::Generalization, MeasurableElement

Description

An InteractionScenarioGeneralization is a taxonomic relationship between a more general InteractionScenario and a
more specific InteractionScenario.
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InteractionScenario

specifi

1

cInteractionScenario

1

Falization: MeasurableElement

Descr

ption

A con
relatio
the eld

nship between the element and its related dublinCoreEl
ment to be referenced using the Semantic Web. \\

Figure 9:2 - InteractionScenarioGeneralization

yment that can be applied to any element in the architectur@e attributes associated with this elemg
e

Jv

nt details the

, metaDataScheme, category and name| This allows

QO
%)

A
&urableElement

.\Q)“

Figure 9:3 - Metadata

Attril
category : String[0..1]

dublinCoreTag : String[0..1]
metaDataScheme : String[0..1]
name : String[0..1]

ProcessGeneralization
Package: Taxonomy
isAbstract: No

Defines the category of a Metadata element example:
http://purl.org/dc/terms/abstract.

A metadata category that is a DublinCore tag.
A representation scheme that defines a set of Metadata.
The name of the Metadata.

Generalization: UML2.5Metamodel::Generalization, MeasurableElement
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Description

A ProcessGeneralization is a taxonomic relationship between a more general Process and a more specific Process.

MeasurableElement

specificProcess Process
1 V
generalProcess (19
1 Q"\ .
<0b‘
Figure 9:4 - ProcessGeneralization '\Q)
PropertySetGeneralization O\\<</
Package: Taxpnomy \OJ
isAbstract: Np 6\

Generalizatign: UML2.5Metamodel::Generalization, MeasurableElementQ

N
Description K\}\‘\Q

A PropertySet(ieneralization is a taxonomic relationship bet\x@a more general PropertySet and a more specific
PropertySet. $’\.

¥

MeasurableElement

generalPropertySet|  PropertySet
1

specificPropertySet
1

Figure 9:5 - PropertySetGeneralization

StateDescriptionGeneralization

Package: Taxonomy

isAbstract: No

Generalization: UML2.5Metamodel::Generalization, MeasurableElement
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Description

A StateDescriptionGeneralization is a taxonomic relationship between a more general StateDescription and a more

specific StateDescription.

MeasurableElement

rintion StateDescription
1 q:l/
, . O
specificStateDescription (1,
1 ,'\ :
WO

(,J\X
Figure 9:6 - StateDescriptionGeneraIizationC) '\O‘)
NZ

Domain MetaModel::Metadata::Structure @)

EnvironmentProperty o
Packgge: Structure QQ
isAbstract: No Q
Generalization: MeasurableElement S\\§\

<
Description ’\\Q

A property of an Environment that is typed b&a@ondition. The kinds of Condition that can be repre
GeoPqgliticalExtentType and Environment. o)

N-
Ol
conditionProperty type
0.* 1

MeasurableElement

O
C)é Figure 9:7 - EnvironmentProperty

NS

senteq

Domain MetaModel::Metadata::Connectivity

Exchange
Package: Connectivity
isAbstract: Yes

Generalization: MeasurableElement, BPMN2Metamodel::MessageFlow, SubjectOfSecurityConstraint

Description

Abstract tuple, grouping OperationalExchanges and ResourceExchanges that exchange Resources.
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MeasurableElement SubjectOfSecurityConstraint

L

realizes
Exchange ServiceMessage
0..*
ResourceExchange OperationalExchange

Figure 9:8 - Exchange

Exchangeltem

Package: Connectivity

isAbstract: Ygs

Generalizatign: BPMN2Metamodel::BPMNMessage

Description

An abstract grguping for elements that defines the types of elements-that can be exchanged between Assets and conjveyed
by an Exchang.

BPMN2Metamodel::BPMNMessage

i

Exchangeltem

T

ResourceExchangeltem OperationalExchangeltem

Figure 9:9 - Exchangeltem

Resource
Package: Connectivity
isAbstract: Yes
Generalization: PropertySet

Description

Abstract type grouping all elements that can be conveyed by an Exchange.
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PropertySet
AN

Resource

Dom

OperationalExchangeltem ResourceExchangeltem

Figure 9:10 - Resource

ain MetaModel::Metadata::Processes

N
ActivityPerformableUnderCondition Qg)
Packgge: Processes O\\
isAbstract: No \O)
Generalization: MeasurableElement o
Description QQ
N\
The AlctualCondition under which an Activity is performéc{s)
Z
&
MeasurableElemen $
Sl
xO
condition
- [AeConditen]
activity Process
1
@0 Figure 9:11 - ActivityPerformableUnderCondition

O

Pack

IsCTa@oPerform

TOCESSEeS

isAbstract: No
Generalization: MeasurableElement

Description

A tuple defining the traceability between the structural elements to the Activities that they can perform.
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| OperationalAgent |performingOperationaIPerformer

MeasurableElement

performedActivity

[entesSpeciieston},

serviceSpecification

1

performedFunction

erformingResource
| ResourcePerformer !p 9
11

e _
1

PerformsinContext
Package: Pro¢esses

isAbstract: Np

Generalizatign: MeasurableElement

Description

A tuple that relates an OperationalAction to an OperationalRole, or a Functlonﬁ\
the action can pe carried out by the role when used in a specific context or @

MeasurableElement

Figure 9:12 - IsCapableToPerform

@\‘2

RSE

\\\Q) operationalRole

O 1
\L\ activity

B ()\ 1
(‘\\ function

1
usage

1

serviceAction

1

serviceRole

1

uration.

|5

on to a ResourceRole. It indicates that

Process

Package: Processes

isAbstract: Yes

Figure 9:13 - PerformsinContext

Generalization: MeasurableElement, UML2.5Metamodel::Activity, BPMN2Metamodel::Process

Description

An abstract type that represents a behavior or process (i.e., a Function or Operational Activity) that can be performed by a

Performer.
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MeasurableElement

I

Process

|
('1/
[SperetnmiRciv] [Senicefuncion| |TFincion] [Prolecineivi] .@&

Figure 9:14 - Process

mappedProcess
1 *

1 *

Q
x
Q<o
C)

I Vi
| UML2.5Metamodel::Activity | | MeasurableElement| | BPMN2Metanﬁ\¥rocess|
T &
O\
e S T
! 1 %4 .

gener: Process
" *
@ activity

It *

ﬁ*ﬁﬁ

Figure 9:15 - Process

Pro

Packgge: Processego
isAbstract: Ye

An abstract type that represents a behavior or process (i.e., a Function or Operational Activity) that can be performed by a
Performer.
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UML2.5Metamodel::ActivityEdge| |MeasurabIeEIement| |BPMNZMetamodeI::SequenceFIow| |UML2.5MetamodeI::Activity

T

ProcessEdge
AN

OperationalActivityEdge | | ServiceFunctionEdge| | FunctionEdge

Figure 9:16 - ProcessEdge

ProcessOperation
Package: Pro¢esses

isAbstract: Ygs
Generalizatidn: MeasurableElement, UML2.5Metamodel::Activity, UML2.5Metamodel::Operation

Description

An abstract type that represents a behavior or process (i.e., a Function or Operational Activity) that can be performefl by a
Performer.

UML2.5Metamodel::Operation MeasurableElement &M‘.SMetamodel::Activity

T T T
| |
ProcessOperation
PAN
[ N |
OperationalMethod Re@}lrceMethod ServiceMethod
AN

Figure 9:17 - ProcessOperation

ProcessP3rameter

Package: Prog¢esses

isAbstract: Ygs

Generalizatign: MeasurableElement, UML2.5Metamodel::Activity, UML2.5Metamodel::CallBehaviorAction,
UML2.5Metarhodel::Parameter

Description

An abstract type'that represents a behavior or process (i.e., a Function or Operational Activity) that can be performefl by a
Performer.

UML2.5MetamodeI::CaIIBehaviorAction| |MeasurabIeEIement| |UML2.5MetamodeI::Parameter| |UML2.5MetamodeI::Activity

i ! : ]

ProcessParameter

[
ResourceParameter| | ServiceParameter| | OperationalParameter |

Figure 9:18 - ProcessParameter
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ProcessUsage
Package: Processes
isAbstract: Yes

Generalization: MeasurableElement, UML2.5Metamodel::Activity, UML2.5Metamodel::CallBehaviorAction,
BPMN2Metamodel::CallActivity

Description

An abstract type that represents a behavior or process (i.e., a Function or Operational Activity) that can be performed by a
Performer.

l.lML2.5MetamodeI::Activity| |MeasurableElement| |BPMNZMetamodeI::CaIIActivity| |UML2.5Metamode|::Ca||Qe,1;viorAction|

: )

ProcessUsage

|ServiceFunctionAction | |OperationaIActivityAction | | Funan |

Figure 9:19 - ProcessUsage

Domain MetaModel::Metadata::States

StateDescription

Packgge: States

isAbstract: Yes

Generalization: UML2.5Metamodel::StateMachine

Description

An abftract type that represents a §tate machine (i.e., an OperationalStateDescription or ResourceStateDesgription),
depictjng how the Asset responds,to various events and the actions.

UML2.5Metamodel::StateMachine

|

StateDescription specificStateDescription StateDescriptionGenTaIization
4 +
generalStateDescription
1 *
OperationalStateDescription ResourceStateDescription ServiceStateDescription

Figure 9:20 - StateDescription
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Domain MetaModel::Metadata::Interaction Scenarios

InteractionMessage
Package: Interaction Scenarios
isAbstract: Yes

Generalization: MeasurableElement, UML2.5Metamodel::Activity, BPMN2Metamodel::Process,
UML2.5Metamodel::Interaction, UML2.5Metamodel::Message

Description

An abstract type that groups several types of messages used in the InteractionScenario.

InteractionRole

Package: Intefaction Scenarios

isAbstract: Ys

Generalizatiqn: BPMN2Metamodel::ResourceRole

Description

An abstract type that represents an individual participant in the InteractionScenario.

BPMN2Metamodel::ResourceRole

JAN
- representsRole e
InteractionRole UML2.5Metamodel::Lifeline
.4 *
— 0
OperationalRole ServiceSp%i cationRole ResourceRole
Vad

Figure 9:21 - InteractionRole

InteractionScenario
Package: Intefaction Scenarios
isAbstract: Yks

Generalizatidn: MeasurableElement, UML2.5Metamodel::Activity, BPMN2Metamodel::Process,
UML2.5Metarpodel::Interaction

Description

An abstract type that specifies interactions between Assets, like ResourcePerformers, and ServiceSpecifications.
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UML2.5Metamodel::Activity | | UML2.5Metamodel::Interaction | |MeasurabIeEIement| | BPMN2Metamodel::Process

T

[

T |

InteractionScenario

generallnterationScenario

*

specificinteractionScenario

1 *

Dom

Infor
Packd
isAbs
Gene

Descr

A con

OperationallnteractionScenario | | ServicelnteractionScenario| | ResourcelnteractionScenario

mation
ge: Information
ract: No

ralization: MeasurableElement

ption

Figure 9:22 - InteractionScenario

ain MetaModel::Metadata::Information

MeasurabléElement

AN

O\\vlnformation

describedBy

iment that describes the state of an item of interest’in any medium or form -- and is communicated o1l received.

UAFElement

*

informationKind| 1

InformationKind

«enumeration»

Information
Domainlinformation
PositionReferenceFrame

Pedigreelnformation

Data

Figure 9:23 - Information

Domain MetaModel::Metadata::Constraints

Rule

Package: Constraints
isAbstract: Yes
Generalization: MeasurableElement
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Description

An abstract type for all types of constraint (i.e., an OperationalConstraint could detail the rules of accountancy best
practice).

MeasurableElement
Rule ruleKind «enumeration»

7 RuleKind
StructuralAssertion
ActionAssertion q/
Derivation Q(l/
Contract ,
Constraint
Guidance Q
SecurityPolicy b§
Caveat <0

e i

Figure 9:24 - Rule
QO

Domain MetaModel::Metadata::Traceability

ArchitecturalReference

Package: Trageability $
isAbstract: Np A‘\Q
Generalizatidn: MeasurableElement \O
Description N~

Y

A tuple that spgcifies that one architecttma@éscription refers to another.
S

Measurabl \Efement
N

X

source
* 1

NS

target
* 1

Figure 9:25 - ArchitecturalReference

Implements

Package: Traceability

isAbstract: No

Generalization: MeasurableElement
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A tuple that defines how an element in the upper layer of abstraction is implemented by a semantically equivalent
element (for example tracing the Functions to the Operational Activities) in the lower level of abstraction.

| MeasurableElement |

OperationalAgent realizedOperationalPerformer
1

realizedActivity

1
implementingActivity|

ResourcePerformer realizingResource
14

realizedOperationalExchange

1

realizingResourcelnteractions

realizedServiceFunction

1

implementedEnduringTask

1

realizingFuRcﬁo

1

implementedOperationalConnector

4
implemenjngb(%lemen

1

implementingResourceConnector

OmVD 1
implement rmationElemen

1
realizedResourceConnector

O “
\\%ﬁementedOperationalRol

)

1

implementedServicelnterface

1

implementingResourceRole|

\\V

1

implementingResourcelnterface

implementedOperationalinterface

1

1

rure o3>
F|gure% - Implements

,@

9.1.2 Domain MetaModel: Sg@teglc

Domain MetaModel:: Strate%{c Taxonomy

Capability . C)
Package: Taxonomy

isAbstract: No C)O
Generalization: M, Desirer
OQ‘

Description

A high- 1645}%01ﬁcat10n of the enterprise's ability to execute a specified course of action.

1
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PropertySet | | Desirer

_ ——

usage definition

*

1

dependentCapability
1 *
independentCapability

*

1 *

capability
T ¥

capability
1 *

{redefines generalPropertySet}

specificCapability
1
{redefines specificPropertySet}

Figure 9:27 - Capability N
Capability(Generalization \\<(/
Package: Taxpnomy C)O
isAbstract: Np g\\
o)

Generalizatidn: PropertySetGeneralization

Description QOQ

N\
A CapabilityGneralization is a taxonomic relationship between a@e general Capability and a more specific
Capability. (%4)

R\4
xO
.s\@blﬁc generalCapability

N
1

{redefines generalPropertySet}

specificCapability
1
{redefines specificPropertySet}

O
C)é Figure 9:28 - CapabilityGeneralization
N

Domain MetaModel::Strategic::Structure

ActualEnduringTask

Package: Structure

isAbstract: No

Generalization: CapableElement, ActualPropertySet

Description

An actual undertaking recognized by an enterprise as being essential to achieving its goals - i.e., a strategic specification
of what the enterprise does.
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CapableElement
/\

implementedEnduringTask| instance

ISO/IEC 19540-1:2022(E)

_*

1 *
statementTask

type
o T

task
- 1

Figure 9:29 - ActualEnduringTask

Actu
Pack
isAbs
Gene

alEnterprisePhase

ge: Structure

ract: No

ralization: CapableElement, ActualPropertySet, Achiever

Description

An individual that describes the phase of an actual enterprise endeavor.

Achiever ” CapabIeElement|

enterprisePhase

statementTask

1

enterprisePhase instance

*

type

1 B
enterprisePhase forecastPeriod

1

1 0..1
enterprisePhase

logicalArchitectureOfEnterprisePhase

physicalArchitectureOfEnterprisePhase

*

xO
\\('\}~ Figure 9:30 - ActualEnterprisePhase

.

Gene alization:@o ertySet, Desirer, MeasurableElement

Description éo
O

CapabilityRole
Package: Structure

A hig -l&yl specification of the enterprise's ability to execute a specified course of action.

*
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| Desirer | | PropertySet

independentCapabilityRole
1

definition
1

usage

*

type
1

dependentCapabilityRole
1

EnduringT
Package: Stru
isAbstract: N
Generalizatid

Description

A type of temp
strategic specif

EnterpriseGoal

Package: Stru
isAbstract: N
Generalizatid

Description

A statement aly

Fi §-31—CapabitityRol

ask
cture
0

n:_PropertySet

late behavior recognized by an enterprise as being essential to achlev1@ s goals - i.e., a template fo
lication of what the enterprise does.

PropertySet

type
1

O
g&;}e 9:32 - EnduringTask

.

<
@.
0 C)O

n: Propemf:SS’&\’
O

cture

An

EnterpriseGoa

0 &mte or condition of the enterprise to be brought about or sustained through appropriate Means
ifies an EnterpriseVision that is, it indicates what must be satisfied on a continuing basis to

effectively attain the EnterpriseVision. BMM: OMG dtc-13-08-24.

112

PropertySet

goal enterprisePhase

1

Figure 9:33 - EnterpriseGoal
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benefits : String[0..*] A description of the usefulness of the Goal in terms of why the state or condition of the
Enterprise is worth attaining.

EnterprisePhase
Package: Structure
isAbstract: No
Generalization: PropertySet

Description

A typg of a current or future state of the enterprise.

PropertySet

StructuralPart structuralUsage definition
* 1

TemporalPart temporalUsage definition
* 1

EnterprisePhase

type

instance

WholeLifeEntérpri
oleLifeEnterprise
X

EnterpriseVision
Package: Structure
isAbstract: No
Generalization: PropertySet

Description

A Visjon describes the future state of the enterprise, without regard to how it is to be achieved. BMM: OM

24.

PropertySet

[

1

Figure 9:34'- EnterprisePhase

*

ActualEnterprise

Phase

G dtc-13-08-

EnterpriseVision| /!S'O"

enterprisePhase

*

1

statement

ActualEnterprisePhase

Figure 9:35 - EnterpriseVision

StructuralPart

Package: Structure
isAbstract: No
Generalization: MeasurableElement
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Description

A current or future state of the wholeLifeEnterprise or another EnterprisePhase.

MeasurableElement

tructuralU definiti
StructuralPart Sricra™sage efiniion EnterprisePhase

1

Figure 9:36 - StructuralPart

TemporalRart
Package: Structure
isAbstract: Np
Generalizatiqn: MeasurableElement

Description

A current or future state of the wholeLifeEnterprise or another EnterprisePhase.

MeasurableElement,

Te&ﬁo\;IPart

temporalUsage | *

-

definition

EnterprisePhase

Figure 9:37 - TemporalPart

VisionStatement
Package: Structure

isAbstract: Np
Generalizatiqn:MeasurableElement

Description

A type of comment that describes the future state of the enterprise, without regard to how it is to be achieved. BMM:
OMG dtc-13-08-24.

MeasurableElement

|

VisionStatement

statement EnterpriseVision

*

Figure 9:38 - VisionStatement
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WholeLifeEnterprise

Packa

ge: Structure

isAbstract: No
Generalization: EnterprisePhase

Description

A WholeLifeEnterprise is a purposeful endeavor of any size involving people, organizations and supporting systems. It is
made up of TemporalParts and StructuralParts.

N~
/
<ob‘
Figure 9:39 - WholeLifeEnterprise \Q)
Domain MetaModel::Strategic::Connectivity O_)O
- N\
CapabilityDependency c‘)\
Packgge: Connectivity Q
isAbstract: No QO
Generalization: MeasurableElement §
Description @5\
o
A tuple that asserts that one CapabilityDependen@s dependent from another.
K\
MeasurableElilﬂ’éb,

.\U‘

dependentCapability|

1

independentCapabilit;
* 1

Q~
O
3

\Q/ Figure 9:40 - CapabilityDependency

(l/
(1/
s

CapabilityRoleDependency

Package: Connectivity

isAbs

tract: No

Generalization: MeasurableElement
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MeasurableElement

dependentCapabilityRole
1

independentCapabilityRol
1

Figure 9:4T - CapabilityRoleDependency

Domain MetaModel::Strategic::States

AchievedHffect
Package: Statps

isAbstract: Np Q/Q
\

Generalizatidn: MeasurableElement

Description \OJ
A tuple that exjists between an ActualState (e.g., observed/measured during {f(:s@g) of an element that attempts to a
a DesiredEffeqt and an Achiever. O
X
Measura@\ement
2
$®
.\@

achiever

actualResourceFutureStat
[[potaistate | O

Achiever

-

.\O
C}igure 9:42 - AchievedEffect

OQ‘

Achiever e
Package: Statps @
isAbstract: Yks

Generalizatiqn: UA@ent

Description C)
N

Chieve

An ActualResource, ActualProject or ActualEnterprisePhase that can deliver a DesiredEffect.
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UAFElement

PAN

; achiever

— 1

Figure 9:43 - Achiever .
Q,'\

DesiredEffect g@b‘
Packgge: States N
isAbstract: No Q/C)
Generalization: MeasurableElement O\\

Description

N

A tuple relating the Desirer (a Capability or OrganizationalResouch to’an ActualState.
MeasurableElement K§

®®

\Q desiredResourceFutureState
* o TN

desirer
* 1

desiredEffect achievedEffect _

*

Desirer

Q*QO Figure 9:44 - DesiredEffect
Desi{er é
Pack géétes
isAbstract: Yes
Generalization: UAFElement

Description

Abstract type used to group architecture elements that might desire a particular effect.
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Domain M

Capability
Package: Tra
isAbstract: N
Generalizatid

Description

A tuple that as

UAFElement
AN
- desirer .
Desirer DesiredEffect
— 1
Capability ResourcePerformer OperationalAgent CapabilityRole

Figure 9:45 - Desirer

btaModel::Strategic::Traceability

ForTask

eability

9]

n: MeasurableElement

erts that a Capability is required in order for an Enterprise to conduct a phase of an EnduringTask.

MeasurableElement

>

task capability

1

ictualEnduringTask CapabilityForTask Capability

CapableEl

Package: Tra
isAbstract: Y]
Generalizatid

Figure 9:46 - CapabilityForTask

bement
eability

s

n: U AFElement

Description

An abstract type that represents a structural element that can exhibit capabilities.

118
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UAFElement
JAN

exhibits

*

capableElement
1

CapableElement

ISO/IEC 19540-1:2022(E)

DperationalAgent | | ResourcePerformer |

Figure 9:47 - CapableElement

Exhibits @)
Packgge: Traceability \OJ
isAbstract: No 6\
Generalization: MeasurableElement O<<
Description Q
A\
A tuple that exists between a CapableElement and a Ca%%h?fy that it meets under specific environmental g
S
. Q‘,&‘Il'deasurableElement
Q\

O
O

___<0

onditions.

N
capability C)\

1 . *
cap&lement exhibits
()\J %

O
MapR@%’?pability

CapableElement

Figure 9:48 - Exhibits

environmentaICondition-
*

PackagerTraceabitity
isAbstract: No
Generalization: MeasurableElement

Description

A tuple denoting that an Activity contributes to providing a Capability.
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MeasurableElement

mappedProcess mappedCapabilit
Process idi MapsToCapability PP pablty
1

Capability
* * 1

Figure 9:49 - MapsToCapability

OrganizatiLmInEnterprise
Package: Trageability

isAbstract: Np
Generalizatiqn: MeasurableElement

Description

A tuple relating an ActualOrganization to an ActualEnterprisePhase to denote that the Actual@rganization plays a rple or
is a stakeholdef in an ActualEnterprisePhase.

MeasurableElement

organization

* 1
entérprisePhase

* 1

OrganizationIinEnterprise ActualOrganization

ActualEnterprisePhase

Figure 9:50-- OrganizationlnEnterprise

9.1.3 Domain MetaModel::Operational

Domain MetaModel::Operational::Taxonomy

ArbitraryConnector
Package: Taxpnomy
isAbstract: Np

Generalizatidn:'‘MeasurableElement

Description

Represents a visual indication of a connection used in high level operational concept diagrams.
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MeasurableElement

ArbitraryConnector

1 1

to |* from [ *

Conceplltem

Figure 9:51 - ArbitraryConnector

Cong¢eptltem

Package: Taxonomy
isAbstract: Yes
Generalization: UAFElement

Description

Abstrdct, an item which may feature in a HighLevelOperationalConcept.

UAFElement

i

from
conceptRole i
HighLevelOperationalConcept o) Conceptitem - y ArbitraryConpector
1. to
T | |
Location Asset

Figure 9:52 — Conceptltem

HighLeyvelOperationalConcept

Packs ges Taxonomy
isAbstract: No
Generalization: PropertySet

Description

Describes the Resources and Locations required to meet an operational scenario from an integrated systems point of
view. It is used to communicate overall quantitative and qualitative system characteristics to stakeholders.
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PropertySet

conceptRole

HighLevelOperationalConcept

1.%

Conceptitem

Figure 9:53 - HighLevelOperationalConcept

Domain M

KnownRes

btaModel::Operational::Structure

ource

Package: Strycture

isAbstract: Np

Generalizatidn: OperationalPerformer, ResourcePerformer

Description

Asserts that a fnown ResourcePerformer constrains the implementation of the QperationalPerformer that plays the

the Operationall Architecture.

Fole in

OperationalPerformer

ResourcePerformer

T

T

Kno ’k}source
K\

Figure 9:54 - KnownResource

OperationalAgent
Package: Structure
isAbstract: Ygs

Generalizatid

Description

An abstract tyy

n: SubjectOfOperationalConstraint, CapableElement, Operational Asset, Desirer

e grouping Operational Architecture and OperationalPerformer.

122
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Desirer | | OperationaIAsset| | SubjectOfOperationalConstraint | | CapableElement

[ ]

performingOperationalPerformer|  OperationalAgent
[ECseBRTeReiorm]. 1
type
_ realizedOperationalPerformer 1
* 1
operation
ownedPort
subject stateDescription
0.1

OperationalArchitecture

Package: Structure
isAbstract: No

'\(go
O

Figure 9:55 - Operationagjent

2

Generalization: Operational Agent, Architecture \,\Q

¥

used to denote a model of the Arch@:ture, described from the Operational perspective.

$ irchitecture OperationalAgent
*

logicalArchitectureOfEnterprisePhase

Description

A typd

Figure 9:56 - OperationalArchitecture

OperationalMethod
Package: Structure

isAbstract: No

Generalization: ProcessOperation

Description

A behavioral feature of an Operational Agent whose behavior is specified in an Operational Activity.
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ProcessOperation

operation

activity

0..1

*

0..1

operation

*

OperationalParameter
Package: Structure

isAbstract: N|
Generalizatig

9
n: ProcessParameter

Description

\"QQ)

N
R\4
e

p@e rs

ProcessParameter

Figure 9:57 - OperationalMethod

N
O

N\
A type that represents inputs and outputs of an OperationalActivit}K\l}is typed by an OperationalExchangeltem.

OperationalAgent r\ .

wJ

o

parameter

0.1

activity

*

0..1

definition

OperationalExchangeltem

D
&

1

Figure 9:58 - OperationalParameter

OperationalPerformer
Package: Structure

isAbstract: No

Generalization: Operational Agent

Description

A logical entity that IsCapableToPerform Operational Activities which produce, consume and process Resources.
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_ hd

Ope
Packas

Descr

Usage
Operal

ISO/IEC 19540-1:2022(E)

OperationalAgent

providedinterface

*

requiredinterface

*

type

rationalRole
ge: Structure
isAbstract: No

Gene

OperationalAgent N\

.
\ *
* operationalRole
* 1

alization: LocationHolder, AssetRole, InteractionRole Q
ption QO
of an OperationalPerformer or Operational Archite in the context of another OperationalPerformer or
ionalArchitecture. Creates a whole-part relationship.
N
Locat\'\n‘\@ai‘der | AssetRole | | InteractionRole

Figure 9:60 - OperationalRole

ProblemDomain

Package: Structure

isAbstract: No

Generalization: OperationalRole
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Description

A property associated with an Operational Architecture, used to specify the scope of the problem.

type

X

part

1.*

Domain MetaModel::Operational::Connectivity

OperationalConnector
Package: Con
isAbstract: N
Generalizatid

nectivity
9
n: MeasurableElement

Description

A Connector tf

OperationalExfhanges.

N

%)
| MeasurableEIem&\lf |
- FaX

Figure 9:61 - ProblemDomain

lat goes between OperationalRoles representing&eed to exchange Resources. It can carry a number of

realizedByConnector

operationalFlow,

*

*

Figure 9:62 - OperationalConnector

OperationalExchange

Package: Connectivity

isAbstract: No

Generalization: Exchange, SubjectOfOperationalConstraint

Description

Asserts that a flow can exist between OperationalPerformers (i.e.,
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flows of information, people, materiel, or energy).
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Exchang | | SubjectOfOperationalConstraint

«enumeration»
OperationalExchangeKind

MaterielExchange
OrganizationalExchange
EnergyExchange
InformationExchange
CenfigurationExchange
GoPoliticalExtentExchange

lexchangeKind

realizedOperationalExchange
* 1

| bperationaIE hangelt ||<fonveys QJVV
N
Figure 9:63 - OperationalExchange C)
o
Attributes c.)

trustLevel : Real[0..1] Captures the directional arbitrary level of tr%\related to an OperationalExchang

two OperationalPerformers.

OperationalExchangeltem N
N

Packgge: Connectivity K\)‘

isAbsIract: Yes <

Generalization: Resource, SubiectOfSecuritvc%gtr int, Exchangeltem

.

Description A\Q)

. O
An abjtract grouping for elements that fines the types of elements that can be exchanged between
OperationalPerformers and conveye% an OperationalExchange.

.

e between

S (3
SubjectOfSec onstraint Resource Exchangeltem
O~

C) : conveys

\Q/ OperationalExchangeltem >

1

part
ResourcePerformer

Figure 9:64 - OperationalExchangeltem
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Operationalinterface
Package: Connectivity
isAbstract: No
Generalization: PropertySet

Description

A declaration that specifies a contract between the OperationalPerformer it is related to, and any other
OperationalPerformers it can interact with.

PropertySet

requiredinterface
providedinterface

*

type
1

Figure 9:65 - Operationallnterfaceo\\

OperationalPort QO
Package: Connectivity \§\
isAbstract: Np @s\
Generalizatidn: MeasurableElement \"(\
Description . ®$
K\
An interaction [point for an Operational Agent thro@ which it can interact with the outside environment and which|is
defined by an Qperationallnterface. N~
W
. C‘ MeasurableElement

Operationa nt

C)\

Figure 9:66 - OperationalPort

OperationalSignal

Package: Connectivity

isAbstract: No

Generalization: SubjectOfOperationalConstraint, OperationalExchangeltem
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Description

An item of information that flows between OperationalPerformers and is produced and consumed by the

Operational Activities that the OperationalPerformers are capable of performing (see IsCapableToPerform).

SubjectOfOperationalConstraint

OperationalExchangeltem

part
S
Figure 9:67 - OperationalSignal '\Q
Q/O
Domain MetaModel::Operational::Processes O\\
OperationalActivity g\\c*)
Packgge: Processes o)

isAbstract: No :< )

Generalization: SubjectOfOperationalConstraint, Process

Description K\}'\
Z
An Adtivity that captures a logical process, speciﬁgd@lependently of how the process is carried out.
o
\IASubjectOfOperationaIConstraint | | Process |
xO

consumingActivity

.
*
g@ activity

0.1

1

rationalActivityAction operationalActivity performedActivity

0.1

1

implementingActivity

1
realizedActivity

activity
0..1

Figure 9:68 - Operational Activity

OperationalActivityAction
Package: Processes

isAbstract: No

Generalization: ProcessUsage
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Description

A call of an OperationalActivity in the context of another Operational Activity.

ProcessUsage
JAN

operationalActivity operationalActivityAction
0..1

OperationalActivityEdge
Package: Pro¢esses
isAbstract: Yfs QOQ

Generalizatidn: ProcessEdge

Description 5\\}‘

%
A tuple that shpws the flow of Resources (objects/informatioﬁ&etween Operational ActivityActions.

edge activity
* 0..1

realizedByActivityEdge realizes

* *

Standard

Package: Processes
isAbstract: No
Generalization: Operational Activity

Description

A sub-type of Operational Activity that is a standard operating procedure.
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OperationalActivity
JAN

StandardOperationalActivity

doctrine | *

CapabilityConfiguration

Figure 9:71 - StandardOperational Activity

Domain MetaModel::Operational::States

OperationalStateDescription
Packgge: States
isAbsfract: No

Generalization: MeasurableElement, StateDescription

Description

A stat¢ machine describing the behavior of an OperationalPerformer; depicting how the OperationalPerformuer responds
to varjous events and the actions.

StateDescription MeasurableElement
. T stateDescription subject -
Operationa S@ﬁDescrlptlon OperationalAgent
CJ\ * 0..1
“ .

Figure 9:72 - OperationalStateDescription

Domain MetaModel::Operational::Interaction Scenarios

OperationalinteractionScenario
Package: Interaction Scenarios
isAbstract: No

Generalization: InteractionScenario

Description

A specification of the interactions between OperationalPerformers in an Operational Architecture.
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InteractionScenario

OperationalMessage

operationallnteraction operationalMessage
1 *

Figure 9:73 - OperationallnteractionScenario

Package: Intefaction Scenarios Q({)/
isAbstract: Np ‘L
Generalizatidn: InteractionMessage :

Description

Message for ug

2
02
P

e in an OperationallnteractionScenario which carries any of the subtypes of @e'ﬁtionalExchange.

Interd

¥

ctionMessage

Domain M

N O&\%
O

realizedByMessage c\\\\ realizes
N *

\‘.QQ) calls

D 0..1
operationaIMessags\\ operationallnteraction

* \Q 1

from ,_'\\0
* ()

@ Figure 9:74 - OperationalMessage

Q)

a@édel::Operational::Information

InformationElement
Package: Information

isAbstract: N

0

Generalization: SubjectOfOperationalConstraint, Operational Asset, OperationalExchangeltem

Description

An item of information that flows between OperationalPerformers and is produced and consumed by the
Operational Activities that the OperationalPerformers are capable to perform (see IsCapableToPerform).
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| OperationalAsset | | SubjectOfOperationalConstraint | | OperationalExchangeltem

T

DataModel ownedinformationElement InformationElement | MPlementedinformationElement Implements
< B y "
InformationRole type
1

Figure 9:75 - InformationElement

Domain MetaModel::Operational::Constraints

OperationalConstraint
Packgge: Constraints
isAbstract: No
Generalization: Rule

Description

A Rulp governing an operational architecture element, i.e., OperationalPerformer, Operational Activity,
InfornpationElement etc.

Rule

constrainedElement

*

SubjectOfOperationalConstraint

OperationalConstraint
AN

Figure 9:76 - OperationalConstraint

SubjectOfOperationalConstraint
Package: Constraints

isAbstract: Yes

Generalization: UAFElement

Description

An abstract type grouping element that can be the subject of an OperationalConstraint.
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JAN

|SubjectOfOperationaIConstraint |I<constrainedEIement _

i

Figure 9:77 - SubjectOfOperationalConstraint

UAFElement

Uy

9.1.4 Domain MetaModel::Services '\ﬂ,
Stakeholders:|Enterprise Architects, Solution Providers, Systems Engineers, Software Architects, %L@fess Architgcts.
Concerns: spgcifications of services required to exhibit a Capability. '\QQD
Definition: sh¢ws Service Specifications and required and provided service levels of the\é}eciﬁcations required to
exhibit a Capabpility or to support an Operational Activity. O\

L
Domain MetaModel::Services::Taxonomy O‘\
ServiceSpegcification QO

Package: Taxpnomy
isAbstract: Np
Generalizatidn: PropertySet, VersionedElement, CapableEh{@gr'lt
Description $

N

The specificatipn of a set of functionalities providg\'@y one element for the use of others.

N~

serviceSpecification
1 B

consumedService
1 B

iceStateDescription subject
0.1

type instance

X

genericService
1 B

part whole

*

specificService
1 B

providedInterface constrainedSpecificatmity

* * * *

requiredinterface

* *

Figure 9:78 - ServiceSpecification
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ServiceSpecificationGeneralization
Package: Taxonomy
isAbstract: No

Generalization: PropertySetGeneralization

Description

A ServiceSpecificationGeneralization is a taxonomic relationship between a more general ServiceSpecification and a

more specific ServiceSpecification.

Dom

ServiceConnector 2
Packgge: Structure \"Q
isAbstract: No $
Generalization: MeasurableElement A\Q)
Description \O

A chapnel for exchange between v}:gérviceSpeciﬁcations. Where one acts as the consumer of the other.

.
AN
&S

@};urableElement

ain MetaModel::Services::Structure \QO

genericService

1 specificService |1

Figure 9:79 - ServiceSpecification%\%’ralization

O

N

N~

fromRole
1

1

toPort

* 1
fromPort

* 1

Figure 9:80 - ServiceConnector
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ServiceMethod

Package: Structure

isAbstract: No

Generalization: ProcessOperation

Description

A behavioral feature of a ServiceSpecification whose behavior is specified in a ServiceFunction.

ProcessOperation

rameter
cture

ServicePa
Package: Stru
isAbstract: N
Generalizatid

O
n: ProcessParameter

method

*

operation method

0..1

*

parameter

*

1

method

*

1

methodCall
0..1

message
N
N
Fi 9:81 - Method
igure $s&@e etho
N4

©
O

o

-

Description § .
A type that represents inputs an(@uts of a ServiceFunction, represents inputs and outputs of a ServiceSpecificat
O‘ProcessParameter
NS T

parameter

: o W

parameter

definiti
einfon OperationalExchangeltem
1
Figure 9:82 - ServiceParameter
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ServiceSpecificationRole

Package: Structure

isAbstract: No

Generalization: MeasurableElement, InteractionRole

Description

A behavioral feature of a ServiceSpecification whose behavior is specified in a ServiceFunction.

InteractionRole MeasurableElement

type serviceRole

1

whole part fromRole

4
Figure 9:83 - ServiceSpeg(‘fiéionRole

Domain MetaModeI::Services::Connectivii&

Servicelnterface \\(@
Packgge: Connectivity $
isAbstract: No A\Q)
Generalization: PropertySet \0

Description X c\)&

N\
A conjract that defines the Servicegfethods and ServiceMessageHandlers that the ServiceSpecification realizes.

C) PropertySet

providedinterface

1

- implementedServicelnterface
* 1

Figure 9:84 - Servicelnterface

ServicePort

Package: Connectivity

isAbstract: No

Generalization: MeasurableElement
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Description

An interaction point for a ServiceSpecification through which it can interact with the outside environment and which is
defined by a Servicelnterface.

MeasurableElement

toPort

4
1

port

%

4
1

fromPort
1

definition usage
1 *

Figure 9:85 - ServicePort

Domain MetaModel::Services::Processes

ServiceFunpction
Package: Progesses O‘\
isAbstract: Np

Generalizatidn: Process QOQ

Description §

An Activity tht describes the abstract behavior of ServiceSpQQi@ations, regardless of the actual implementation.

A\
xO
O
(-\\ behavior realizedServiceFunction
\J 0..1 1 *

.
serviceFunctionAc‘@ * serviceFunction
£,

- O\“ 0.1

serviceFunction
1 *

function edge
0..1 *

Figure 9:86 - ServiceFunction

ServiceFunctionAction
Package: Processes
isAbstract: No
Generalization: ProcessUsage

Description

A call of a ServiceFunction in the context of another ServiceFunction.
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ProcessUsage

behavior
0.1
serviceFunctionAction serviceFunction
* 0..1

to outgoing
1 *
from incomming
1 *
serviceAction
1 *

N

Figure 9:87 - ServiceFunctionAction

ServiceFunctionEdge @)
Packgge: Processes \c,)
isAbstract: Yes Os\
Generalization: ProcessEdge OQ
Description Q

A tuplle that shows the flow of Resources (objects/informéﬁgh) between Operational Activity Actions.
\\QQ)
ProcessEdge . ®$
K\
xO
|r}eb§9\|{n~g from

4

K 1

outgoing to

* 1

edge function

* 0..1
C)E Figure 9:88 - ServiceFunctionEdge

N

Domain MetaModel::Services::States

ServiceStateDescription

Package: States

isAbstract: No

Generalization: MeasurableElement, StateDescription

Description

A state machine describing the behavior of a ServiceSpecification, depicting how the ServiceSpecification responds to
various events and the actions.
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StateDescription MeasurableElement

=

ServiceStateDescription

*

serviceStateDescription

subject | 0..1

ServiceSpecification

Figure 9:89 - ServiceStateDescription

Domain MetaModel::Services::Interaction Scenarios

ServicelnteractionScenario
Package: Intefaction Scenarios
isAbstract: Np

Generalizatidn: InteractionScenario

Description

A specification] of the interactions between ServiceSpecifications.

InteractionScenario

i

ServicelnteractionScenario

servicelnteraction message
1 *

ServiceMessage

Figure 9:90 - ServicelnteractionScenario

ServiceMessage

Package: Intefaction Scenarios
isAbstract: Np
Generalizatidn: InteractionMessage

Description

Message for ude in‘a Service Event-Trace.
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message servicelnteraction
* 1

* 0..1

Domain MetaModel::Services::Constraints

SerVicePolicy
Packgge: Constraints
isAbstract: No
Generalization: Rule

Description

A conftraint governing the use of one or more ServiceS é& ications.

Rule

xO

realizes
Exchange
(ngﬂ
N~
Figure 9:91 - ServiceMessage b‘Q’

¥

3
N

N4

%)

N4

S

N
QO
N

S&

&
W

Domain M@odel::Services::TraceabiIity

policy constrainedSpecification _

Figure 9:92 - ServicePolicy

ConEIQses
Pack b\ Traceability

isAbstract: No
Generalization: MeasurableElement

Description

A tuple that asserts that an Operational Activity make use of a service.
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consumingActivity

MeasurableElement

Consumes

OperationalActivity
1

consumedService

ServiceSpecification

*

Figure 9:93 - Consumes

1

9.1.5 Domain MetaModel::Personnel

Stakeholders:Human resources, Solution Providers, PMs.

Concerns: human factors.

Definition: airps to clarify the role of Human Factors (HF) when creating architectures in order'to facilitate both Himan
Factors Integrgtion (HFI) and systems engineering (SE).

Domain MetaModel::Personnel::Taxonomy

Organizatipn
Package: Taxpnomy
isAbstract: Np

Generalizatidn: OrganizationalResource

Description

A group of OrganizationalResources (Persons, Posts, Organizations and Responsibilities) associated for a particulat

purpose.

OrganizationalResource

@\nization
O

N

I

definition

1

organization subOrganization

*

SubOrganization

HpY
mStance

4.
type

1 *

organization post

ActualOrganization

OrganizationalResource
Package: Taxonomy
isAbstract: Yes

1 1.*

Figure 9:94 - Organization

Generalization: PhysicalResource, Stakeholder
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PostRole
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Description

An abstract type for Organization, Person, Post and Responsibility.

PhysicaIResource| | Stakeholder

from — riskOwner
OrganizationalResource

from
1 *

>
e
N

e

Figure 9:95 - OrganizatiQaIQesource

O

Person NS
Package: Taxonomy S\\}
isAbstract: No \"(\Q
Generalization: OrganizationalResource @
Description Q\
xO
A typ¢ of a human being used to defi . characteristics that need to be described for ActualPersons (e.g

such afs address, telephone numbeb nality, etc.).

O OrganizationalResource

éO type instance -
O 1 *
N

, properties

Figure 9:96 - Person

Post

Package: Taxonomy
isAbstract: No
Generalization: OrganizationalResource

Description

A type of job title or position that a person can fill (e.g., Lawyer, Solution Architect, Machine Operator or Chief

Executive Officer).

© ISO/IEC 2022 - All rights reserved

143


https://iecnorm.com/api/?name=3bf993f90850047f768201c84a19062d

ISO/IEC 19540-1:2022(E)

OrganizationalResource

definiti
Post etinition PostRole
1
t inst
ype instance ActualPost
1 *

Figllre 9:97 . Post

Responsik

Package: Taxpnomy
isAbstract: Np

Generalizatidn: OrganizationalResource

Description

The type of dufy required of a Person or Organization.

Domain MetaModel::Personnel::Structure

PostRole

Package: Structure
isAbstract: Np

Generalizatid

Description

ility

OrganizationalResource
AN

Responsibili@
type | 1

*

instance

Actu\a\@?sponsibility

Figure 9:98 - Responsibility

n: QfganizationalResource, ResourceRole

A usage of a post in the context of another OrganizationalResource. Creates a whole-part relationship.
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OrganizationalResource ResourceRole

t izati
PostRole pos organization Organization

1.% 1

definition
1

Paost

Figure 9:99 - PostRole

SubQOrganization

Package: Structure

isAbstract: No

Generalization: OrganizationalResource, ResourceRole

Description

A typg¢ of a human being used to define the characteristics that need-to'be described for ActualPersons (e.g}, properties
such as address, telephone number, nationality, etc.).

ResourceRole OrganizationalResource

SubOrgan@on subOrganization organization | Organization
c)\\ definition

R 1
~

Figure 9:100 - SubOrganization

Domain MetaModel::Personnel::Connectivity

Command

Package: Connectivity

isAbstract: No

Generalization: ResourceExchange

Description

A type of ResourceExchange that asserts that one OrganizationalResource commands another.
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from

OrganizationalResource

{redefines conveys}

Figure 9:101 - Command D‘Q'
D
Control ,\@
Package: Connectivity Q/Q
isAbstract: Np O\\
Generalizatidn: ResourceExchange \%
Description Os\

A type of ResqurceExchange that asserts that one PhysicalResource COQ@ another PhysicalResource (i.e., the dri

a vehicle contrplling the vehicle speed or direction). \\
QO

\\QQ

S
¥

to

1
from

1

0 e
O {redefines conveys}

D
&S

PhysicalResource

Figure 9:102 - Control

ver of

Domain MetaModel::Personnel::Interaction Scenarios

ResourcelnteractionScenario
Package: Interaction Scenarios
isAbstract: No

Generalization: InteractionScenario

Description

A specification of the interactions between ResourcePerformers in a ResourceArchitecture.
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InteractionScenario

resourcelnteraction resourceMessage
1 *

Figure 9:103 - ResourcelnteractionScenario

Domain MetaModel::Personnel::Constraints

Conpetence )

Packgge: Constraints Q/
isAbstract: No <Ob‘
Generalization: PropertySet, SubjectOfForecast \Q)

Description C)
N

A spegific set of abilities defined by knowledge, skills and aptitude. O

SubjectOfForecast PropertyS
N

specifiedCompetence

1 *
to

1 *

. Figure 9:104 - Competence

Q
Com petenceForP(o%
Packgge: Constrai )
isAbstract: N(O
Generaliz, : MeasurableElement

Descr'pgga'

A tuple used to associate an organizational role with a specific set of required competencies.
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MeasurableElement

RequiresCompetence (19
Package: Constraints ,'\ :
isAbstract: Np <ob‘
Generalizatidn: MeasurableElement '\q
Description Q
A tuple that asperts that an ActualOrganizationalResource is required to have a speci@)t of Competencies.
N
MeasurableElement Q e
L
-
(%]
s& from
\‘A OrganizationalResource
¥
ure gD .
Flgurgg: 06 - RequiresCompetence
"
Domain M ataModeI::Persc@el::Roadmap
FillsPost QO
Package: Roadmap @
isAbstract: Np OQ~
Generalizatidn: %SﬁableElement
Description
R

A tuple that asserts that an ActualPerson fills an ActualPost.
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MeasurableElement
fillsPost  filledB
FillsPost fistos redvy ActualPerson
* 1
+endDate : ISO8601DateTime [0..1] ]
+startDate : 1ISO8601DateTime [0..1] fillsPost At alPost
* 1

Figure 9:107 - FillsPost

Attribfites

endDate : ISO8601DateTime[0..1] End date of an ActualPerson filling an ActualPost.
startDate : ISO8601DateTime[0..1] Start date of an ActualPerson filling an ActualPost;

Domain MetaModel::Personnel::Traceability

ConlpetenceToConduct
Packgge: Traceability

isAbstract: No

Generalization: MeasurableElement

Description

A tuple used to associate a Function with a specific set of, Competencies needed to conduct the Function.

MeasurableElement

ifiedC t functi
Competence S PoTence CompetenceToConduct unction Functfon
1

* * 1

Figure 9:108 - CompetenceToConduct

9.1.6 Domain MetaModel::Resources

Domain MetalModel::Resources:: axonomy

CapabilityConfiguration
Package: Taxonomy

isAbstract: No

Generalization: ResourceArchitecture

Description

A composite structure representing the physical and human resources (and their interactions) in an enterprise, assembled
to meet a capability.
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FieldedCapability

instance type

ResourceArchitecture

CapabilityConfiguration

doctri
octing StandardOperationalActivity

1

*

Figure 9:109 - CapabilityConfiguration

NaturalResource

Package: Tax
isAbstract: N
Generalizatid

Description

Type of physid

PhysicalR

Package: Tax|
isAbstract: Y|

n: PhysicalResource

psource

al resource that occurs in nature such as oil, water, gas or coal.

PhysicalResource

i

NaturalResource

Figure 9:110 - NaturalResource

Generalizatidn: ResourcePerformer
Description
An abstract type defining physical resources (i.e., OrganizationalResource, ResourceArtifact and NaturalResource)
ResourcePerformer
- T from
PhysicalResource Control
to
7oy 1 i
NaturalResource OrganizationalResource ResourceArtifact
Figure 9:111 - PhysicalResource
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ResourceArchitecture

Package: Taxonomy

isAbstract: No

Generalization: ResourcePerformer, Architecture

Description

A type used to denote a model of the Architecture, described from the ResourcePerformer perspective.

Architecture ResourcePerformer
T T hysicalArchitectureOfEnterprisePhase
ResourceArchitecture | " rect il ActuaIEnterR:fsb??"hase

I

CapabilityConfiguration ResourceMitigation SecurityEncIan ) system
AN

Figure 9:112 - ResourceArchitecture

ResourceArtifact

Package: Taxonomy

isAbstract: No

Generalization: PhysicalResource

Description

A typg¢ of man-made object that contains rio-human beings (i.e., satellite, radio, petrol, gasoline, etc.).

PhysicalResource

i

ResourceArtifact

I

Software Technology

Figure 9:113 - ResourceArtifact

ResourcePerformer
Package: Taxonomy
isAbstract: Yes

Generalization: ResourceExchangeltem, SubjectOfResourceConstraint, OperationalExchangeltem, SubjectOfForecast,
CapableElement, Desirer, VersionedElement, ResourceAsset

Description

An abstract grouping of elements that can perform Functions.
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VersionedEIement| |SubjectOfResourceConstraint| |CapabIeElement| |Reauu' Exch

It | |Oper tionalExchangelt ||" bjectOfForecast

Desirer K]

|

et

e .
typ ResourcePerformer performingResource
1 1 * _
isStandardConfiguration : Boolean = false
part whole
from
! 1
ownedPort ©
* 1
operation realizingResource
* 1 "
stateDescription subject
* 0..1
requiredinterface
providedinterface
W Resource
A
\/
Figure 9:114 - Resourc@ﬂormer

Attributes

isStandardCopfiguration : Boolean[] Indicates if th&@ourcePerfomer is StandardConfiguration, default=fals

Software
Package: Taxpnomy
isAbstract: Np

-

\\S\@

\34

©
o~

>

Generalizatign: ResourceArtifact :
Description C)O
A sub-type of {esourceA\@flat specifies an executable computer program.
& [Fesoureehris]
Figure 9:115 - Software
System

Package: Taxonomy
isAbstract: No
Generalization: ResourceArchitecture
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Description

An integrated set of elements, subsystems, or assemblies that accomplish a defined objective. These elements include
products (hardware, software, firmware), processes, people, information, techniques, facilities, services, and other
support elements (INCOSE SE Handbook V4, 2015).

ResourceArchitecture

i

System

Figure 9:116 - System

Domain MetaModel::Resources::Structure

Res¢ourceMethod

Packgge: Structure

isAbstract: No

Generalization: ProcessOperation

Description

A behfvioral feature of a ResourcePerformer whose behavior iséspecified in a Function.

ProcessOperation

operation
ResourceM tm P Resourcelnterface
\C) operation
C} i ResourcePerformer

operation function
3@ P Function

* 1

parameter [pesourceParameter
0..1 *
calls

0..1

ResourceMessage

Figure 9:117 - Resourcelethod

ResourceParameter
Package: Structure

isAbstract: No

Generalization: ProcessParameter

Description

A type that represents inputs and outputs of a Function. It is typed by a Resourcelnteractionltem.
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ProcessParameter

parameter
* 0..1

parameter o -

* 0..1
fvoe ResourceExchangeltem
1 Q({),
Figure 9:118 - ResourceParameter r\ R
Q/

ResourceRort O_)<0
Package: Strycture N
isAbstract: Np Q/C)
Generalizatidn: Protocollmplementation, MeasurableElement O\\
Description \GJ

An interaction [point for a ResourcePerformer through which it can interact Qitlgche outside environment and whicly is
defined by a Rpsourcelnterface.

MeasurableElement

toPort

1 *
fromPort

1 *

Re$ourcePerformer

@. Figure 9:119 - ResourcePort

ResourceRole éo

Package: St {)
isAbstract: Np \.
Generalization: SubjectOfResourceConstraint, LocationHolder, AssetRole, InteractionRole

Description

Usage of a ResourcePerformer in the context of another ResourcePerformer. Creates a whole-part relationship.
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AssetRole | |lnteractionRole| |SubjectOfResourceConstraint| |LocationHolder|

t
ype ResourcePerformer
1
part whole
1
fromRole «el “(a'tibn»
A q‘, '
toRole Pa ,\
onent

riskOwner

Platform

from
1

rojectType projectRole Other

< d Configuration
(|Used Physical Arch
roleKind| Human Resource

@()I System
\\ Sub Organization

O Post Role
% Responsibility Role]
\ Equipment

Sub System Part
Hosted Software
Artifact Componen{
Natural Resource (

itecture

omponent

1 *
{subsets type}

xO
. c\}‘ Figure 9:120 - ResourceRole

o

Domain MetaModeI'@eéources::Connectivity

ResourceConn &6r
Package: Conne y

isAbstract:

Generalization: Protocollmplementation, MeasurableElement

Descripti

A channel for exchange between two ResourceRoles.
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MeasurableElement

fromRole

realizedByConnectoexchange

toRole

*

boundaryConditiol

*

*
-

Resourcek
Package: Con
isAbstract: N
Generalizatid

Description

Asserts that a flow can exist between ResourcePerformers (i.e., ﬂow\!;\q data, people, material, or energy).

fromPort

1
toPort

1

xchange

nectivity

9
n: Exchange

Figure 9:121 - ResourceConnector

Exchange

t h lizedB i
ResourcdPerformer (o] exchange realizedByConnector
from
1 C) realizes realizedByFunctionEdge
ResourceExchangeltem |eonveys @‘ M realizes realizedByMessage
«enunjeration» /excl@n@ind realizes
ResourceEkchangeKind \¥ 0.1 *
ResourceCoE_'lmumcahon b realizingResourcelnteractions
ResourceMoYement C)
ResourceEngrgyFlow 1 *
GeoPoliticalExtentl
¢
=V

N4

Figure 9:122 - ResourceExchange

ResourceExchangeltem

Package: Connectivity

isAbstract: Yes

Generalization: Resource, SubjectOfSecurityConstraint, Exchangeltem
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Description

ISO/IEC 19540-1:2022(E)

An abstract type grouping elements that defines the types of elements that can be exchanged between
ResourcePerformers and conveyed by a ResourceExchange.

Exchangeltem

Resource

SubjectOfSecurityConstraint

T

AN

ResourceExchangeltem

conveys

ResourceExchana"

/subject /affectedFunctions Funcﬂ(nov
Wi

type Y
yp R@%chParameter
1 N
art
i i ResourceSignal
<t

ResourcePerformer

GeoPoliticalE@)t"Type
A

(a\

DataElement

Resourcelnterface

Packd

ge: Connectivity

isAbstract: No

Gene
Descr
A dec

it can
Servig

ralization: PropertySét
ption
e layer.

Figure 93123 - ResourceExchangeltem

aration thatspecifies a contract between the ResourcePerformers it is related to and any other Resou
nteract with. It is also intended to be an implementation of a specification of an Interface in the Busi

FcePerformers
ness and/or
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PropertySet

implementingResourcelnterface

type

i —
1 [ Resourcont|

requiredinterface

ResourcePerformer

providedInterface

*

Figure 9:124 - Resourcelnterface

ResourceSignal

Package: Connectivity
isAbstract: Np
Generalizatidn: ResourceExchangeltem

Description
O
A property of 3n element representing something in the physica]@%ld, expressed in amounts of a unit of measure.
)
2
Reso&&@?xchangeltem
part | *
OF
o
@0 Figure 9:125 - ResourceSignal
Domain Meta ::Resources::Processes
Function \Q’

operatior-
*

Package: Processes
isAbstract: No
Generalization: SubjectOfResourceConstraint, Process

Description

An Activity which is specified in the context to the ResourcePerformer (human or machine) that IsCapableToPerform it.
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Process | | SubjectOfResourceConstraint

type /affectedFunctions

ISO/IEC 19540-1:2022(E)

0..1

/subject
subjec I ResourceExchangeltem |

realizedActivity

functionAction function
realizingFunction
0..1
1
_ parameter function performedFunction
* 0.1
_ operation function function
1

Fung¢tionAction
Package: Processes
isAbsLact: No
Generalization: ProcessUsage

Description

A callfof a Function indicating that the Function is perférmed by a ResourceRole in a specific context.

incoming

*

outgoing

*

FunctionEdge
Package: Processes
isAbstract: No
Generalization: ProcessEdge

Description

A tuple that shows the flow of Resources (objects/data) between FunctionActions.
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ProcessEdge

ResourceExchange

realizedByFunctionEdge realizes

*

to outgoing | FunctionEdge
1 *
from incoming
1 *

FunctionAction

Figure 9:126 - FunctionEdge

Domain MetaModel::Resources::States

Resource$tateDescription
Package: Statps
isAbstract: Np
Generalizatiqn: MeasurableElement, StateDescription

Description

A state machine describing the behavior of a ResourcePerformer, depicting how-the ResourcePerformer responds t
various events [and the actions.

StateDescription MeasurableElement

Resour @eDescription
X

*

stateDescription

subject | 0..1

ResourcePerformer

Figure 9:129 - ResourceStateDescription

Domain MetaModel::Resources::Interaction Scenarios

Resource essage

Package: Intetactton-Seenarios
isAbstract: No

Generalization: InteractionMessage

Description

Message for use in a Resource Event-Trace which carries any of the subtypes of ResourceExchange.
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InteractionMessage

calls
0..1

N
Figure 9:130 - ResourceMessage O
o¥

Domain MetaModel::Resources::Information \Q)

DatgElement << O

Package: Information QO

isAbstract: No \\

Generalization: SubjectOfResourceConstraint, ResourceAsset, ResourceExchangeltem

Description \'\Q

A forrhalized representation of data that is ma d by or exchanged between resources.

xO

realizedByMessage realizes _
* *

to
1
from
1
resourceMessage  resourcelnteraction e—’
* 1
9

ResourceExcha@@ltem SubjectOfResourceConstraint ResourceAsset
,.\‘\

]

implementingDataElement

1 *

conveyedData

. {redefines conveys}

conveyedData

*

{redefines conveys}

Figure 9:131 - DataElement

DataRole

Package: Information
isAbstract: No
Generalization: AssetRole
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Description

A usage of DataElement that exists in the context of a ResourceAsset. It also allows the representation of the whole-part

aggregation of

DataElements.

ResourceAsset

part

AssetRole

DataRole

type

DataElement

Domain M

Resource(
Package: Con
isAbstract: N
Generalizatid

Description

A rule governi

SubjectOfl

Package: Con
isAbstract: Y]
Generalizatid

Description

fonstraint
straints

9]

n: Rule

Figure 9:132 - DataRole

Rule

ResourceConstraint

btaModel::Resources::Constraints

constrainedElement

hg the structural or functional aspects of an implementatien.

straints
ES
n: UAFElement

SubjectOfResourceConstraint

Figure 9:133 - ResourceConstraint

ResourceConstraint

An abstract type grouping elements that can be the subject of a ResourceConstraint.

UAFElement

N

| SubjectOfResourceConstraint

LconstrainedEIement [

I

ResourceConstraint |

|ResourceRoIe| |DataEIement| |ActuaIResource| |ResourcePerformer| |ConstraintBIock| | Function | | DataModel |

162

Figure 9:134 - SubjectOfResourceConstraint
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Forecast

Package: Roadmap

isAbstract: No

Generalization: MeasurableElement

Description

ISO/IEC 19540-1:2022(E)

A tuple that specifies a transition from one Asset, Standard, Competence to another future one. It is related to an
ActualEnterprisePhase to give it a temporal context.

| MeasurableElement |

T

SubjectOfForecast forecastedUsage

1 *

forecastSubject

1 *

Forecast

forecastReriod I

ActualEnterpfisePhase

SubjectOfForecast

Packjge: Roadmap
isAbstract: Yes
Generalization: UAFElement

Description

Figure 9:135 - Forecast

An abjtract type grouping elements that can-be the subject of a Forecast.

UAFElement

T

SubjectOfForecast

forecastedUsage

0.1 1

Forecast

forecastSubject

T

1

Competence ResourcePerformer

Asset

Standard

Figure 9:136 - SubjectOfForecast

Technology

Package: Roadmap

isAbstract: No

Generalization: ResourceArtifact
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Description

A sub type of ResourceArtifact that indicates a technology domain, i.e., nuclear, mechanical, electronic, mobile
telephony etc.

ResourceArtifact

i

Technology

Figure 9:137 - Technology

VersionedElement
Package: Roadmap
isAbstract: Yfs
Generalizatiqn: UAFElement

Description

An abstract type grouping ResourcePerformer and ServiceSpecification that allows VersionOfConfiguration to be rglated
to ActualProje¢tMilestones.

UAFElement

T versionReleased vetsionReleasedAtMilestone
VersionedElement ActualProjectMilestone

*

versionWithdrawn versionWithdrawnAtMilestone

* *

type
1

VersionOfConfiguration

ServicgSpecification| |ResourcePerformer

Figure 9:138 - VersionedElement

VersionOfConfiguration
Package: Roadmap
isAbstract: No

Generalization: MeasurableElement

Description

A property of a WholeLifeConfiguration, used in version control of a VersionedElement. It asserts that a
VersionedElement is a version of a WholeLifeConfiguration.
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MeasurableElement

version
1.% -

type

VersionedElement

beforeType

1 *
afterType

1 *

Figure 9:139 - VersionOfConfiguration QD
N
VersionSuccession O
Packgge: Roadmap \\@
isAbstract: No O
Generalization: MeasurableElement g\\c‘)
O

Description <<

A tuple between two VersionOfConfigurations that denotes t{Qone VersionOfConfiguration follows from

N

MeasurableElement
&

\O afterType
1

beforeType
1

Figure 9:140 - VersionSuccession

C)O

.

thleLife(éa'ﬁguration
Packgge: ap

isAbs[r 0
Gene tion Plulgui‘fx Set

Description

A set of VersionedElements.
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PropertySet
" T - " kind -
WholeLifeConfiguration «enumeration»
1 WholeLifeConfigurationKind
version [1..* Service
. " T OrganizationalResource
VersionOfConfiguration ResourcePerformer
Figure 9:141 - Wholel ifeConfiguration

Domain MetaModel::Resources::Traceability

Protocolimplementation
Package: Trageability
isAbstract: Ygs
Generalizatign: UAFElement

Description

An abstract type grouping architectural elements that can implement Protocols.

UAFElement

i

Protocollmplementatio&‘

i

ResourceComt?)%\rJ ResourcePort

implements
0..1

Protocol

Figure 9:142 - Protocollmplementation

9.1.7 Domain MetaModel::Security

Stakeholders:|Security Architects, Security Engineers. Systems Engineers, Operational Architects.

C . d 4] b 4 saat d o L 4 4daas] 4 +lact et 1 looi
Oncerns. a ITUSSUS UIv Db\.«ulll_y CULISU AIIILS AU TITTUTTIHAUIVULID AS5SUrativc dtir tvuivs uUldat CATST UIL L«A\.«llallubb ULiwliullIl

resources and OperationalPerformers

Definition: illustrates the security assets, security constraints, security controls, families, and measures required to
address specific security concerns.

Domain MetaModel::Security::Taxonomy

Asset

Package: Taxonomy

isAbstract: Yes

Generalization: SubjectOfForecast, Conceptltem, LocationHolder, PropertySet, SubjectOfSecurityConstraint
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Description

Asset as applied to Security views, an abstract type that indicates the types of elements that can be considered as a
subject for security analysis.

PropertySet LocationHolder | | SubjectOfSecurityConstraint Conceptitem SubjectOfForecast

| i

SecurityCategory categoryCategoriZzesAsset Asset satisfyingAsset q/ﬂatis fy
1 1 *
affectedAsset
Affects
1 *
rotectedAsset
P Protects
1 *

I

ResourceAsset| | OperationalAsset

Figure 9:143 - Asset

OperationalAsset
Package: Taxonomy
isAbstract: Yes
Generalization: Asset

Asset

rt
OperationalAsset Pa

AN

InformationRole

OperationalAgent InformationElement

Figure 9:144 - OperationalAsset

OperationalMitigation

Package: Taxonomy

isAbstract: No

Generalization: Operational Architecture

Description

A set of OperationalPerformers intended to address against specific operational risks.
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OperationalArchitecture

i

OperationalMitigation

Figure 9:145 - OperationalMitigation

ResourceAsset
Package: Taxpnomy
isAbstract: Ys
Generalizatidn: Asset

Asset

T part

ResourceAsset DataRole

I
| |

ResourcePerformer DataElement

Figure 9:146 - ResourceAsset

ResourceMitigation
Package: Taxpnomy
isAbstract: Np

Generalizatidn: ResourceArchitecture

Description

A set of ResoufcePerformers intended to address against specific risks.

ResourceArchitecture

i

ResourceMitigation

Figure 9:147 - ResourceMitigation

SecurityEnclave

Package: Taxonomy

isAbstract: No

Generalization: ResourceArchitecture

Description

Collection of information systems connected by one or more internal networks under the control of a single authority and
security policy. The systems may be structured by physical proximity or by function, independent of location.
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