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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 agenc1es and academla OMG member companres wrrte adopt and maintain
FOCe S 7 mple S itegture®
(MDA®), max1m121ng ROI through a full- hfecycle approach to enterprise integration that covers multlple operatrng
systems, programming languages, middleware and networking infrastructures, and software development\envirgnments.
(MMG's specifications include: UML® (Unified Modeling Language™); CORBA® (Common Object Request Broker
Architecture); CWM™ (Common Warehouse Metamodel); and industry-specific standards for dozens of verticgl
narkets. More information on the OMG is available at https.//www.omg.org/.

O

)IMG Specifications

N>

s noted, OMG specifications address middleware, modeling and vertical domainArameworks. All OMG Specifications
Fe available from this URL: https.//www.omg.org/spec

o

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

Nliddleware Specifications
= CORBA/IOP
= Data Distribution Services

= Specialized CORBA IDL/Language Mapping Specifications

Modeling and Metadata Specifications

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

Hlatform Independent Model (PIM) - Platform Specific Model (PSM) - Interface Specifications
= CORBAServices

=  CORBAFacilities

=  OMG_ Domain Specifications

= CORBA Embedded Intelligence Specifications

= ~CORBA Security Specifications

N>

11 of ®©MG’s formal specifications may be downloaded without charge from our website. (Products implementing OMG
)ec1ﬁcatlons are available from 1nd1v1dual supphers ) Copies of spec1ﬁcat10ns avallable in PostScript and PDH format,

72

OMG Headquarters 109 Highland Avenue, Needham, MA 02494 USA Tel: +1- 781-444-0404 Fax: +1-781-444-0320
Email: pubs@omg.org

Certain OMG specifications are also available as ISO standards. Please consult Attp.//www.iso.org
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Information technology — Object Management Group
Unified Architecture Framework (OMG UAF) —

Part 1:

Pomain Metamodel (DMM)

1 Scope

1.1 Introduction

Tfhere are four parts to this specification, two are normative and two informative: The normative parts are:
1} The UAF Domain Metamodel (DMM) (this document) that provides theydefinition of concepts, relationship
viewpoints for the framework. The UAF DMM is the basis for any implementation of UAF including non-
UML/SysML implementations.

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

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

N

The UAF Example Model, Annex B (se¢-document dtc/19-06-18), which illustrates a practical usage of UA

—

.2 UAF Background

AF evolved from the Unifiéd Profile for DoODAF and MODAF (UPDM), version 2.1. UAF extends the scope
hd generalizes it to make ityapplicable to commercial as well as military architectures. The intent of UAF is to {
andard representation(for describing enterprise architectures using a Model Based Systems Engineering (MBS
pproach.

o v oo~

ata exchange mechanism (MODEM), Security Views from Canada's Department of National Defense Archited
ramework'(DNDAF) and the North Atlantic Treaty Organization (NATO) Architecture Framework (NAF) v 4

o

s and

F and the

f UPDM
provide a
E)

he core concepts in the UAF are based upon the DoDAF 2.0.2 Domain Metamodel (DM2) and the MODAF ontological

ture

UAF-models describe a system' from a set of stakeholders’ concerns such as security or information through a s

et of

predefined viewpoitts. Devetoped Tnodets cam also Tefiect CUSToTT VICWPOTTTS 0T USETS Call devetop TIoTe ToTTat
extensions for new viewpoints.

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

e Department of Defense Architecture Framework (DoDAF) version 2.02

e  Ministry of Defence Architecture Framework (MODAF) version 1.3

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

UAF v 1.

e 1podel consistent architectures for system-of-systems (SoS) down to lower levels of design and implementation
e  dupport the analysis, specification, design, and verification of complex systems; and

e improve the ability to exchange architecture information among related tools that are SysML baged:

1.3 Intended Usage

The UAF

projects, §tandards, measures and requirements; which supports best practices through, separation of concerns and
abstractiops. In addition, the UAF enables the modeling of related architecture concepts such as:

e  $ystem of Systems (SoS),

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

Further, The UAF conforms to terms defined in the ISO/IEC/IEEE 42010 standard for architecture description, where th|
terms: ardhitecture, architecture description (AD), architecturé-framework, architecture view, architecture viewpoint,
concern, ¢nvironment, model kind, stakeholder [ISO/IECAEEE 42010:2011] form correspondence rules specified as
constrainfs on UAF.

1.4 Related Documents

The speci

separate documents. The table below provides a listing of these documents:

personnel, and facility elements,

|
e UK Ministry of Defence Lines of Development (DLOD) eleméiits,
I

1 supports the capability to:

odetarchitectures for a broad range or Ccomplicx SySiems, Wiich may nciude narawarc, SoIrwarc, ddld,

enables the modeling of strategic capabilities, operational scenarios, services, resources, personnel, security,

DoD's doctrine, organization, training material, leadership & edugation, personnel, and facilities (DOTMLPF)

{Tuman Computer Interfaces (HCI).

™

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

Table 1:1 - Table of Related Documents

dtc/19-06-16 The UAF Domain MetaModel (DMM)

dtc/19-06-15 The UAF Profile (UAFP)

dtc/19-06-17 Appendix A that contains a separate traceability subsection from UAFP to
each of the frameworks listed in Section 1.2 of this specification

dtc/19406-18 Appendix B: An example of how the language can be used to represent a
UAFF dlitlimnectiurc

dtc/19-06-19 UAF XMl file

dtc/19-06-20 UAF XMI Measurements library

dtc/19-05-14 Attachments
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2 Conformance

UAF specifies four types of conformance.

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

[eRELN|

bnsistent with the concepts, relationships and constraints defined in the UAF DMM (this document)"UAF Cor
yntax Conformance implies Type 1 Conformance.

1))

~

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

e enables instances of concrete UAFP stereotypes defined in the UAFP (dte/9+06-15)
e complies with the constraints defined in the UAFP (dtc/19-06-15)
e complies with the SysML version 1.5 Concrete Syntax Conformaneev(formal/17-05-01)

UAF Formal Syntax Conformance implies Type 2 Conformance.

= g

mport and export conformant XMI for all valid UAFP medels. Model interchange conformance implies Type 3
onformance.

)

ype 2 Conformance: - UAF Conceptual Syntax Conformance. A tool demonstrating conceptual syntax(confornjance is

ceptual

ype 4 Conformance: - UAF Model interchange conformance.”A*tool demonstrating model interchange confornpance can
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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)

WUnified Modeling Language (UML), 2.5.1, December 2017, https://www.omg.org/spec/UML
bject Constraint Language (OCL), 2.4, February 2014, https://www.omg.org/spec/OCL

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

N
|
WML Profile for the National Information Exchange Model (NIEM UML), 3.0, April 2017,
Qttps:// www.omg.org/spec/NIEM-UML
1
{

Unified Profile for DODAF and MODAF (UPDM), 2.1, August 2013, https://www.omg.org/spec/UPDM
UML Profile for BPMN Processes, 1.0, July 2014, https://www.omg.org/spec/BRMNProfile

ntology Definition Metamodel (ODM), 1.1, September 2014, https://www.omg‘org/spec/ODM
Information Exchange Packaging Policy Vocabulary (IEPPV) 1.0, May 2015, https:/www.omg.org/spec/IEPPY

Other Normative References

IDepartment of Defense Architecture Framework (DoDAF), Vétsion 2.02, August 2010,
Qttp://dodcio.defense.gov/Library/DoDArchitectureFramework.aspx

IDM2 - DoDAF Meta-Model,

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

IPM2 Logical Data Model, http://dodcie.defense.gov/Library/DoDArchitectureFramework/dodaf20_logical.aspk

IDPM2 Formal Ontology.
Http://dodcio.defense.gov/Library/DoDArchitectureFramework/dodaf20 ontologyl.aspx

IPepartment National Defence and Canadian Forces (DND/ CF) Architecture Framework (DNDAF), Version
1.8.1, 25 January 2043

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

I|DEAS Foundation, http://www.ideasgroup.org/foundation/

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

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

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

MODAF Ontological Data Exchange Mechanism (MODEM)

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

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

e NATO Architecture Framework v4.0 Documentation.

3.4 Informative References

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

e ISO 15704:2000, Industrial Automation Systems — “Requirements for Enterprise-Reference Architéetupes and
Methodologies,” http://www.iso.org/iso/home/store/catalogue _tc/catalogue detail.htm?csnumber=28717

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

e 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, Injtial submission, ad/12-02-01,
https://www.omg.org/cgi-bin/doc?ad/12-02-01 (Requires OMG Member’Access)

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

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

e Business Motivation Model (BMM), Version 1.33http://www.omg.org/spec/BMM/1.3/

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

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

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

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

AcV-*2 Acquisition View

AD Architecture Description

AV-* All View

BMM Business Motivation Model

BPMN Business Process Modeling Notation

C4ISR Command, Control, Communications, Computers, Intelligence, Surveillance,-and Reconnaissanfe
CaT Capability Team

COI Communities of Interest

CV-* Capability View

DIV-* Data and Information Views

DLOD Defence Lines of Development

DM?2 DoDAF Meta Model

DMM Domain Meta Model

DNDAF Department National Defence and CanadianForces (DND/ CF) Architecture Framework
DoD United States Department of Defense

DoDAF Department of Defense Architecturg Framework

DOTMLP Doctrine, Organization, Training, Material, Leadership, Personnel, Facilities

EIE Enterprise InformationEnvironment
IDEAS International Defense Enterprise Architecture Specification for Exchange
IDEF Integrated DEFinition Methods

INCOSE International Council Of Systems Engineering

ICIDS Joint-Capabilities Integration and Development System
MISIG Model Interchange Special Interest Group
MOD United Kingdom Ministry of Defence

MODAF Ministry of Defence Architecture Framework

MODEM MODAF Ontological Data Exchange Mechanism

AF 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
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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 m DaDAE 2 Q2 r‘nmpqrp Tk an TTAE
STV-* Strategic View
SV-* System View
SveV-* Service View
TEPID Training, Equipment, Personnel, Information, Concepts and Doctrine, Organisation, Infrastructure,
OIL Logistics
TOGAHF 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/

©n v o

—

d

D

6.2 Language Architecture

he UAF specification reuses a subset of UML 2.5.1 and SysML 1.5 and provides additional extensions needed
{dress requirements in the UPDM 3.0 RFP Mandatory Requirements. Those requirements form the basis for thii
becification. This specification documents the language architecture in terms of UML 2.5.1 and SysMUI+1.5 ang
pecifies how to implement UAF. This clause explains design principles and how they are applied(to’define the
nguage architecture.

.3 Philosophy

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

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

The aligned and renamed viewpoints from the various framéworks provide a common generic name fo
viewpoint. It should be noted that the term viewpoint is 1rthe context of ISO 42010 where a viewpoint
specification of a view. The UAF viewpoints are mapped to the corresponding viewpoint in the relevan
contributing framework. It is the viewpoints described in the DMM that provides the basis for the Unif]
Architecture Framework (UAF).

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

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

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

The UAER @nalysis and refactoring reflects language architecture, tool implementation, and reuse
considetations.

The specification is generated from the UML model used to describe the UAF DMM and UAFP. This
allows the team to concentrate on architecture issues rather than documentation production. The UML
automatically maintains consistency. The UML tool improves maintenance and enables traceability bet

jggregate

- each
is the
t
ed

htion
w of the

0 may

[. It was

pproach
ool
ween the

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

htionship.

6.4 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 relationships

from the donor frameworks.
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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.

eusability 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
feinventing its own semantics.
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7 UAF Grid

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

The grid is a way of showing how the various viewpoints (known as view specifications in the rest of document)
correspond to domains (horizontal rows) and the model kinds (the columns) that describe the view specification. The
intent of the grid is not to be complete, but to capture the information that is present in the frameworks that contributes to

3
thre AT comsequentty; SoTTe gapS are evident:
d
- Conmactiv Processes Imteraction Comstraints Roadmap Traceability
Sr Cn Pr L & 3 it Pm t Rm Tr
Metadata® Metadata Metadata Metadata Metadata Matadata Metagdats Metadata Metadata
Taxonomy Structure Connectivity Processes States Consraints Roadmap Traceability
Md Md-T«f M-5r Md-Cn Md-Pr M-St G Md-Rm Md-Tr
» Strategic
Strategic Strategic Strategic ) ) Strategi Deployment, Chateg
rategic i Strategic States rategic rategic
= st Taxonomy Structure Connectivity Shst Constraints 5t-Rm Traceability
5t-To 5t-5 5¢-C|
* ’ " St-Ct Strategic Phasing St-Tr
5t-Rm
Operational 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
Sarvi
services Service Senice Sanice Service Senvice \ntometian Senvica e Service
Taxonomy Structure Connectivity Processes States . Constraints. B Traceability
Sv Scenarios Sv-Rm
Su-Tx Sw-Sr Sv-Cn Sw-Pr Sw-5t Suls Su-Ct Su-Tr
Personnel
Persofirel Competence, Availahility,
Personnel Personnel Personnel Personnel Personnel Personnel Interactian Drivers Personnel
P Taxonomy Structure Connectivity Processes States . . ! Personnel Evolution, | Traceability
r SeeRarios Logical Data Maodel, Performance
Pr-Tx Pr-5r Pr-Cn Pr-Pr Pr-5t Pr-Tr
PT-Is Pr-Ct
Personnel Forecast
Pr-Rm
Re:
Ri Resource Resource Resource Resource Re: § soures Resource Resource evolution, Resource
esources - soz, Interaction . n
Re Taxonomy Structure Connectivity Processes Ceinn Physical e Canstraints. Resource forecast Traceability
Rs-Tix Rs-Sr Rs-Cn Rs-Pr 5-5¢ Re-l | world d“' Rs-Ct Rs-Rm Rs-Tr
5 rezl world res
Security Security Security 5e|:||ri.ly. Securi \9 Se:uri.ly Seculiﬁl
sc Taxonomy Structure Connectivity Processes - Constraints. - Traceability
Sc-Tx Sc-5r Sc-Cn « 56 Sc-Ct Sc-Tr
O\
Projects Project Project Project ( ject Project Project
P Taxonomy Structure Connectivity CES58E - - - Roadmap Traceability
i Pj-Tx Pj-Sr Picn ¢ Pj-Pr Pj-Rm Pi-Tr
Standard Standards Standards Standards
m“:d-ds Taxonomy Structure = Roadmap Traceability
5d-Tx Sd-&r Sd-Rm 5d-Tr

Actual Actual R - Parametric
) ;
Resources & Simulation® Execution/

Ar Ar- Evaluation

oteSwrelated to suffixes in the grid:

artifacts that contribute to the success in defining and developing an architecture.

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

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

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

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

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

7.1 Descriptions of Domains and Model Kinds

Table 7:1 - Definitions for the Domains

Domain

Acronym

Description

Metadath

Md

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

Strategi

St

Capability management process. Describes the capability taxonomy, composition,
dependencies and evolution.

Operatignal

Op

Ilustrates the Logical Architecture of the enterprise. Describes the requirements,
operational behavior, structure, and exchanges required to support (exhibit) capabilities.
Defines all operational elements in an implementdtion/solution independent manner.

Servicesd

Sv

The Service-Orientated View (SOV) is a description of services needed to directly
support the operational domain as described in the Operational View. A service within
MODAF is understood in its broadest sense, as a unit of work through which a provider
provides a useful result to a consumerz

DoDAF: The Service Views within'the Services Viewpoint describe the design for
service-based solutions to suppoit operational development processes (JCIDS) and
Defense Acquisition SystemnoF capability development within the Joint Capability
Areas.

Personnegl

Pr

Defines and explores organizational resource types. Shows the taxonomy of types of
organizational résources as well as connections, interaction and growth over time.

Resourcgs

Captures a.solution architecture consisting of resources, e.g., organizational, software,
artifacts, capability configurations, and natural resources that implement the operational
requikerhents. Further design of a resource is typically detailed in SysML or UML.

Security]

Sc

Sécurity 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.

Standar(

2]

Sd

MODAF: Technical Standards Views are extended from the core DoDAF views to
include non-technical standards such as operational doctrine, industry process
standards, etc.

DoDAF: The Standards Views within the Standards Viewpoint are the set of rules

governing the arrangement, interaction, and interdependence of solution parts or
elements.

Actual
Resources

The analysis, e.g., evaluation of different alternatives, what-if, trade-offs, V&V on the
actual resource configurations. [llustrates the expected or achieved actual resource
configurations.

12
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Table 7:2 - Definitions of the Model Kinds
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Kist between the domains. The following diagram is an indication of how the domains are interrelated.
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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.

PTOCTSSES Pr Captures activity based beavior and {Tows. 1T describes activities, HIeil ]
Inputs/Outputs, activity actions and flows between them.

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

Interaction Is Expresses a time ordered examination of the exchanges as|aresult of a

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

Information If Address the information perspective on operational) service, and resourcqd
architectures. Allows analysis of an architectur&’s information and data
definition aspect, without consideration of implementation specific issuey.

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

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

Traceability Tr Describes the mapping between elements in the architecture. This can be
between different viewpoints within domains as well as between domaing. It
can also be between structure and behaviors.

7.2 Domain Interrelationships
Although the gird is the primary means of éxpressing the relationship between the Domains, Model Kinds and Yiew
Specifications, because of it is two-dinmiensional nature it is not adequate to explain the abstract interrelationshipf that

Strategic

Operational

Alunoasg

Actual Resources

Projects

Figure 7:2 - Domain Interrelationships
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Where a Domain is shown vertically the intent is to show that the Domain is a cross cutting concern that goes across the
levels of abstraction in the architecture.

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

7.3 Domain Metamodel Diagram Legend

This Annex comprises of various diagrams that document the Domain Metamodel (DMM) that document the MoDAF
1.5 and MoDAF T.2 infegrated model. This model was used as a basis for creafing the UPDM profile.

Note that|the diagrams rely on color to aid the reader in understanding the model. Please refer to the legend below\to
understan(d the diagrams.

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

Individual
Type
Tuple \QV
L\%
Abstract

Enwrmeration

External Type

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

The mearfing of the elemefit types in the UAF are based upon concepts put forth in the International Defence Enterprise
Architectyire Specification (IDEAS).

. n Individual denotes a single instance of an element.

Type denotes a set of Individuals.

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

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

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

8.1 View Specifications

This section documents each of the view specifications of UAF.

8.1.1 View Specifications::Metadata

Stakeholders: Enterprise Architects, Technical Managers.

(oncerns: architecture development process, architecture traceability, metamodel and its extensiofisy architectur
V

)

197

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

View Specifications::Metadata::Taxonomy

Stakeholders: Enterprise Architects, Technical Managers.

(oncerns: metamodel and its extensions.

o

efinition: captures user defined metamodel extensions

Recommended Implementation: UML Profile Diagram, SysME Block Definition Diagram

=

liew Specifications::Metadata::Structure

05

takeholders: Enterprise Architects, Technical Managers.

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

|

efinition: (i) lists predefined and custom domains, model kinds, and view specifications (ii) and identify the kdy
akeholders and their concerns.

22}

=

ecommended Implementation;-SysML Block Definition Diagram, SysML Package Diagram.

=

liew Specifications::Metadata::Connectivity

05

takeholders: Enterprise Architects, people who want to understand relationships to related architectural descrigtions,
echnical Managers.

—

(foncernsthigh-level dependencies between architectural descriptions.

Detinition: depicts and analyzes all relevant dependencies between architectural descriptions, e.g., reference
architectures, as-1s to t0-be architectures.

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

View Specifications::Metadata::Processes

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

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

Recommended Implementation: SysML Activity Diagram, text.

View S

pecifications::Metadata::States

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

Concerns: architecture status.

Deﬁnitiml: captures version number and approval workflow of the architecture.

Recommg

View S
Stakehold

Concerns

Definition): captures assumptions and constraints on the architecture.

Recommg

View S
Stakehold

Managers.

Concerns

Definition): captures project timeline for the architecturé.

Recommg

View S

Stakehold
assets, Te

Concerns

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

Recommg

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

pecifications::Metadata::Constraints

ers: Enterprise Architects, people who want to understand constraints for the architecture, Technical Managers

architectural constraints.

nded Implementation: tabular format, text.

pecifications::Metadata::Roadmap

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

architecture release schedule.

nded Implementation: timeline, text.

pecifications::Metadata::Traceability

ers: Enterprise Architects, peeple who want to understand impact of change across the architecture supporting
chnical Managers.

reuse of architegetures.

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

8.1.2

lew Specifications::Strategic

Stakeholders: Capability Portfolio Managers.

Concerns:

capability management process.

Definition: describe capability taxonomy, composition, dependencies and evolution.

View Specifications::Strategic::Taxonomy

Contains the diagrams that document the Strategic Taxonomy Viewpoint.

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

specific

definition

Figure 8:1 - Stratﬁgg\T axonomy

Hlements \\S\@
e Capability . ®$
e  CapabilityGeneralization K\
e CapabilityRole \O

=

liew Specifications: :Strate@&Structu re

o

ontains the diagrams that documentthe Strategic Structure Viewpoint.

liew Specifications:@trategic::Structure::Strategic Structure

takeholders: PMs, E @ ise Architects, Executives.
oncerns: capabilit ds

relationship between EnterprisePhases and the Capabilities that are intended to be develoy
e phases, and the organizations involved in the enterprise.
Implementation: SysML Block Definition Diagram.

o g
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=N

organization

temporalUsage

definition

structuralUsage | *

definition

enterprisePhase

goal | *

instance enterprisePhase | 1

vision

* enterprisePhase

1

v
CapableElement

capableElement| 1

Elements

\ctualEnduringTask
\ctualEnterprisePhase
A\ ctualOrganization
\ctualResponsibleResourc()
"apability O
[apableElement \%
induringTask Q%
EnterpriseGo

Dperational Architecture

I I T T PN PN | N N L
T T

statementTask | *

Figure 8:2 - Sﬂ&egic Structure
xO
O

o

-

OQO

capablllty-
1

S!j:gJﬁ M 4 Tl ot b
JITZAUTUITTITIITICTI DI TS
ResourceArchitecture
StructuralPart

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 * dependentCapabilityRole
1 type '\< 9
1
<&

-

independentCapability|

—

independentCapabilityRole

* ®

CapabilityDependency CapabilityRo@eﬁendency
* / *

Figure 8:3 - Strategic Connectivity

Hlements

Capability
CapabilityDependency
CapabilityRole
CapabilityRoleDependency

=

liew Specifications::Strategic::States

)

ontains the diagrams that document‘the Strategic States Viewpoint.

liew Specifications::Strategic::States::Strategic States

takeholders: PMs, Entérprise Architects.

oncerns: effects thatthe implementation(s) of capabilities are expected to deliver.

efinition: capturés the relationships between capability(ies) and desired effect(s) that implementation(s) of
hpability(ies) should achieve.

ecommended Implementation: SysML Block Definition Diagram.

o OO
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Achiever

!

achiever actualResourceFutureState
1 = * 1
achievedEffect | *

II
i

desiredResourceFutureState 1

desiredEffect

desirer |1

Desirer

OperationalAgent ResourcePerformer
_J PhySicalResource

OrgapizationalResource

-p

-
H

Elements

\chievedEffect

Achiever

A\ ctualOrganization
\ctualOrganizationalResource
\ctualPerson
\ctualPost
\ctualResource
&ctualResponsibleResouﬁ)
\ ctualState :
Fapability N
iapabilityConﬁ%%on
)esiredEffectQ~

Desirer ?‘

)gé ionalAient

P N L 1= I T T T T N N | [ [ [ [ LS L [ [

Organization
OrganizationalResource

Person
PhysicalResource
Post
ResourceArchitecture
ResourceArtifact
ResourceMitigation
ResourcePerformer
Software

Technology
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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 C property

e .-

Figure 8:5 - Strategic Constraints

Hlements

e (Capability
e  Measurement

e PropertySet

=

liew Specifications::Strategic::Roadmap

(fontains the diagrams that document the Strategic Roadmap Viewpoint.

=

liew Specifications::Strategic;:Roadmap::Deployment

=

liew Specifications::Strategic::Roadmap::Deployment::Strategic Roadmap:
Deployment

takeholders: PMs, Executives, Enterprise Architects.

oncerns: capability deplOoyment to organizations over time.

efinition: addresses the'deployment of capability(ies) to actual organizations over time.
ecommended Implementation: timeline, tabular format, SysML Block Definition Diagram.

ol e a5
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CapableElement

ResourcePerformer

T

capability-
1

type instance
1

resource | *

readinessKind | 1

type |1 &
VersionedElement

«enumeration»
ResourceReadinessKind

versionWithdrawn | *

= —
1
versionWithdrawnAtMilestone| *

*| versionReleased

*| versionReleasedAtMilestone

O
milestone \\\@

InService e D
OutOfService N c
Deployed

NoLongerUsed

Other

0.*

Elements

A\ ctualEnterprisePhase
A\ ctualOrganization

\ctualPerson .
\ctualPost
\ctualProject
\ctualProjectMilestone
\ctualResource
\ctualResponsibleResource .
apability
[apabilityConfiguration
CapableElement g)
EnterprisePhase O

N\
]ResourceArchite@ e

T I = N N N L SO S [ L L L [N

Exhibits

EI= ===

v
View Spﬁgﬁcations::Strategic::Roadmap::Phasing

owneng'I‘e?hn% owningProject-
o '

Figure 8:6 - Strategic Roadmap: Dep@g\t

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.

22
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type instance

owningProject

H *
«enumeration» ownedMilestone |O..

ResourceReadinessKind

InService

OutOfService readinessKind

Deployed 1

’r\l\?"l‘_:'ngerused versionWithdrawnAtMilestone [* * | versionReleasedAtMilestone
resource | *

)
P

*

*

versionWithdrawn versionReleased »

VersionedElement ojb.

ResourcePerformer lﬁ C)'\QJ capability
Lo
CapableEl: t |4 exhibits
(s\\ capableElement

Hlements \,\(\

ActualProject ‘\Q)
ActualProjectMilestone 3

ActualResource \,O
Capability &
CapabilityConfiguration C)\\
CapableElement ..

Exhibits

FieldedCapability C)O

Version@ ment

P

liew S ications::Strategic::Traceability

)

ontai e diagrams that document the Strategic Traceability Viewpoint.
\

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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Elements

4

mplementingActivity| 1 implementedEnduringTask| 1

L

Process mappedProcess
1

Figure 8:8 - Strategic Traceability %ij‘

(

\ ctualEnduringTask O
[apability \OJ
[apabilityForTask X

I

Implements QOQ

function

MapsToCapability

perational Activity K\}
Process

8.1.3)

Stakehold
Concerns

Definitior): describe the requirements, operatio

capabiliti

View S

Contains

View S

Stakehold
Agents.

tandardOperational Activity \"(\@

R\
/iew Specifications::Operatim&?

| | | O
ers: Business Architects, Executives.
illustrate the Logical Architecture ot"é’ﬁgﬂterprise.
ehavior, structure, and exchanges required to support (exhibit)
bs. Defines all operational eleme@i‘n an implementation/solution independent manner.

pecifications::Op &ional::Taxonomy
he diagrams that doq@nt the Operational Taxonomy Viewpoint.

9)

pecificatig@s.:Operational::Taxonomy::Operational Taxonomy
ers: Bu@ Architects, Systems Engineers, Enterprise Architects, Owners responsible for Operational

e

Concerns

6@3rationalAgent types.

Definition: shows the taxonomy of types of OperationalAgents.

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

24

© ISO/IEC 2022 - All rights reserved


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

ISO/IEC 19540-1:2022(E)

HighLevelOperationalConcept Conceptltem 4

Location

1.%

conceptRole

from
I

| ArbitraryConnector }_tol
1

Resal

0. tionald

gent

| ResourceArchitecture | PhysicalResource
JAN

legera‘tionalPerfo

rmer |

| NaturalResour|

ce |

| CapabilityConfiguration | | OrganizationalResource | | ResourceArtifact(-J
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| | [ o | [ (SRR |

Figure 8:9 - Operational Taxonomy

Hlements

ArbitraryConnector
Asset
CapabilityConfiguration
Conceptltem

HighLevelOperationalConcept
Location

NaturalResource
Operational Agent
Operational Asset
OperationalPerformer
Organization
OrganizationalResource
PhysicalResotice
Post
ResourcéArchitecture
ResouréeArtifact
ResourceAsset
ResourcePerformer

o (Software

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

© ISO/IEC 2022 - All rights reserved
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0.* 0.1 0.1 0.*

capableElement

| Asset | | CapableElement
JAY JAY

exhibits
capability | 1

performingOperationalPerformer| 1

OperationalAgent OperationalAsset

1| performedActivity

1>
3
Figure 8:10 - Operationaléts}ucture
)
Elements $

ActualEnvironment A\Q)
Actuallocation \O
Asset . c}l‘
(apability O\\

(
1
|

CapableElement ..
b xhibits @
sCapableToPerform O
KnownResource C)
ILocationHolder O ’
Dperational Activity- "\
Dperational Age
)perationalAt@ﬁecture

eration, set

perati erformer
e alRole

i’g@ omain

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.

26 © ISO/IEC 2022 - All rights reserved


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

ISO/IEC 19540-1:2022(E)

requiredinterface

type |1 lexchangeKind

| OperatlonalAgent |

«enumeration»
OperationalExchangeKind
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1
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EnergyExchange
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operationalActivityAction| *
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Hlements
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View Specifications::Operational::Processes

Contains the diagrams that document the Operational Processes Viewpoint.

View Specifications::Operational::Processes::Operationa

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

| Processes

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.

Recommg

nded Implementation: SysML Activity Diagram, SysML Block Definition Diagram.

v
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{redefines node} 0.1 {redefines

{redefines method}
0..1

4

performingOperationalPel 1
erationalAgent
'\J 2 type |1

specitication

ProcessOperation

AV
( | UML2.5Metamodel::Operation |

parameter
{redefines ownedParameter}

definition|, 1

operationalRol

0.1 o
type activi
{redefines behavior} 0.1 T tredefines behavior}
actfvity |1 from |1 1| to ac(t“lv;fyr i
{redefines source} |{redefines target} UML2.5Metamodel::Activity | {redefines activity} O
| UML2.5Metamodel::ActivityEdge | Q
x ! Q
Q
ProcessEdge condition 1 activity 2 G\Q*
L\
incoming|  outgoing
{redefines incomming}| {redefines|outgoing} \
* * edge|* {redefines edge} . AQ‘
| UML2.5MetamodWameter |<)—| ProcessParameterl
-~
* realizedByActivityEdge
realizes|* @
\l\‘ Conveys [ operationalExchangeltem |
N .
* *

ﬂ~
actualMeasurementSet| *

appliesFor| * & .

%\
O
N
1&cﬁ&&ﬁerformableUnderCondition
ActualCondition

MeasurableElement

Elements

Figure 8:12 - Operational Processes
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RequitedStrviceievet
ServiceSpecification
StandardOperational Activity
UML2.5Metamodel::Activity
UML2.5Metamodel::ActivityEdge
UML2.5Metamodel::CallBehaviorAction
UML2.5Metamodel::Operation
UML2.5Metamodel::Parameter

=

Semantics

takeholders: Business Architect, Enterprise Architects.

ipport a capability. It describes operational activities, their Inp
ctween them using BPMN notation.
ecommended Implementation: BPMN Process Diagram.
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Figure 8:13 - Operational Proces
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AssetRole
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BPMN2Metamodel::CallActivity
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View Specifications::Qperational::States

Contains the diagrams that.document the Operational States Viewpoint.

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

Stakeholders: Systems Engineers, Software Engineers.
Concerns| capture state-based behavior of an operational OperationalPerformer.
Definition:it4s a g ica i C erati erati
OperationalPerformer responds to various events and actions.
Recommended Implementation: SysML State Machine Diagram.
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Figure 8:14 - Operational States

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

liew Specifications::Operational::Interaction Scenarios

(ontains the diagrams that document the Operational Interaction Scenarios Viewpoint.
liew Specifications::Operational::Interaction Scenarios::Operational Interaction

takeholders: Systems Engineers, Business Architects.
oncerns: express a time ordered examination of the operational exchanges as a result of a particular operational

efinition: provides a time-ordered examination of the operational exchanges between participating nodes
DperationalPerformer roles) as a.result of a particular operational scenario.
ecommended Implementation: SysML Sequence Diagram, BPMN Collaboration Diagram.
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Figure 8:15 - Operational Interaction Scenarios
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View Specifications::Operational::Constraints

Contains the diagrams that document the Operational Constraints Viewpoint.

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

Stakeholders: Systems Engineers, Architects, Program Sponsors

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

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

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

SubjectOfOperational Constraint

liew Specifications::Operational::Traceability

ontains the diagrams that document the Operational Traceability Viewpoint.

takeholders: PMs, Enterprise Architects, Business Architects.
oncerns: traceability-between capabilities and operational activities and capabilities and operational agents.
efinition: desefibes the mapping between the capabilities required by an Enterprise and the supporting operati
Ctivities and @perational agents.

ecommended Implementation: matrix format, SysML Block Definition Diagram.

liew Specifications;:Operational::Traceability::Operational Traceability
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Figure 8:17 - Operational Traceability
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8.1.4 View Specifications::Services

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

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

View Specifications::Services::Taxonomy

Contains the diagrams that document the Services Taxonomy Viewpoint.

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

Stakeholders: Entetprise Architects, Solution Providers, Systems Engineers, Software Architects, Business Architects.
Concerns| seryvicespecification 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 expect
required to-# hronchthe-display-ofAematMeasurementsasseets tth-the-Provided-andR
Recommended Implementation: SysML Block Definition Diagram.

ed to provide or are
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Figure 8:18 - Services Taxonomy

Hlements C)
N\

ActualMeasurement Os\
ActualMeasurementSet

ActualService QOQ

Measurement \\
PropertySet K\)‘
ProvidedServiceLevel (%)

RequiredServiceLevel \,\(\
ServicePolicy $
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liew Specifications::Servic %‘é?ructure

O =

ontains the diagrams that docun&tﬂge Services Structure Viewpoint.

liew Specifications:@?rvices::Structure::Services Structure

ders, Systems Engineers, Software Architects, Business Architects.

services required to exhibit a capability.

efinition: show: omposition of services and how services are combined into a higher level service requirg
khibit a capabe or support an operational activity.

ecomme plementation: SysML Block Definition Diagram, SysML Internal Block Diagram.
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View Specifications::Services::Connectivity

O b |~ |

oo lro lro lro r o

Contains the eyl’ams that document the Services Connectivity Viewpoint.

7o)

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,

Hlements

ServiceConnector
Servicelnterface
ServiceMethod
ServiceParameter
ServicePort
ServiceSpecification
ServiceSpecificationRole

=

liew Specifications::Services::Processes

()

ontains the diagrams that document the.Services Processes Viewpoint.

liew Specifications::Services::Processes::Services Processes

takeholders: Solution Providers; Systems Engineers, Software Architects, Business Architects.
oncerns: the behavior ofasservice in terms of the operational activities it is expected to support.
efinition: provides defailed information regarding the allocation of service functions to service specifications, pnd data
ows between service-functions.

ecommended Inmiplementation: SysML Activity Diagram, SysML Block Definition Diagram.

O O
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pe;{f@gtions::Services::Processes::Services Processes BPMN Semantics

Stakehold

e@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 BPMl(§emantics

wul

lements QQ

BPMN2Metamodel::CallActivity §
BPMN2Metamodel::Process 5\
BPMN2Metamodel::ResourceRole \'(\Q
BPMN2Metamodel::SequenceFlow $
InteractionRole ~\®
IsCapableToPerform

PerformsInContext \O

Process . C\){‘

ProcessEdge C)\\

ProcessOperation
ProcessUsage
ServiceFunction O
ServiceFunctionALgdn
ServiceFuncti/aI(El;ze
ServiceMe

Service eter
Servi@-aeciﬁcation
Schq?e?SpeciﬁcationRole

=

N4
'ie){ﬁecifications: :Services::States

o%ains the diagrams that document the Services States Viewpoint.

o

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

Elements

ServiceSpecification
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View Specifications::Services::Interaction Scenarios

Contains the diagrams that document the Services Interaction ScenariosViewpoint.

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

Stakeholders: Solution 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 gervice roles.

Definition): specifies how a service roles interact withyeach other, service providers and consumers, and the sequence and
dependenties of those interactions.

Recommgnded Implementation: SysML Sequence Diagram.
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Figure 8:24 - Services Interaction Scenarios
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liew Specifications::Services::Constraints

ontains thie diagrams that document the Services Constraints Viewpoint.

liew Specifications::Services::Constraints::Services Constraints

1

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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Elements q’
C v

View Specifications::Services::Roadmap N

Contains

View Specifications::Services::Roadmap::Services Roadma &)

Stakeholders: Solution Providers, Systems Engineers, Software Architects, Business_Architects.
Concerns| service specification changes over time. @

Definition: provides an overview of how a service specification changes ov@ge It shows the combination of several
service splecifications mapped against a timeline.

Recommgnded Implementation: timeline, SysML Block Definition D1eﬁg\1&n SysML Internal Block Diagram.
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Figure 8:25 - Services Constraints
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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 Consumes '\”
- ’,
1 1 Q
instance | *
ActualService CapableElement | capableElement
1
exhibits [ * consumingActivity | 1
Capability capability Exhi?}Q‘ OperationalActivity
1 *
Figure 8:27 - Services Traceability
Hlements
e ActualService
e Capability
e (CapableElement
e Consumes
e Exhibits
e  Operational Activity
e ServiceSpecification

8.1.5 View Specifications::Personnel

Stakeholders: Human-resources, Solution Providers, PMs.

(oncerns: human.factors.

Definition: aims-+to clarify the role of Human Factors (HF) when creating architectures in order to facilitate bothl Human
Hactors Integration (HFI) and systems engineering (SE).

=

liew 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.
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Figure 8:28 - Personnel Taxonomy
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View Specifications::Personnel::Structure

Contains the diagrams that document the Personnel Structure Viewpoint.

View Specifications::Personnel::Structure::Personnel Structure

Stakeholders: Human resources, Solution-Providers, PMs.

Concerns| typical organizational strugture’used to support a capability(ies).

Definition: shows organizational structures and possible interactions between organizational resources.
Recommgnded ImplementationySysML Block Definition Diagram, SysML Internal Block Diagram.
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Figure 8:29 - PerséQ}el Structure
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S
¥
N

e Personnel Connectivity Viewpoint.

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
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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.

Concerns: functions that have to be carried out by organizational resources.

Definition: 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.
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View Specifications::Personnel::States

Contains the diagrams that document the Personnel States Viewpoint.

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

Stakeholders: Systems Engineers, Software Engineers.

Concerns| capture state-based behavior of an organizational resource.

Definition): it is a graphical representation of states of an organizational resource and hiow that organizational resource

responds fo various events and actions.

Recommgnded Implementation: SysML State Machine Diagram.
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Figure 8:32 - Personnel States
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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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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.
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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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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

condition

performingResource |1 '\’
ResourcePerformer —
Meas:ef\&E’ement |
AN

| PhysicalResource |

|

| OrganizationalResource

i
[omor |

tyde |1 type |1

measurement

7~

*

Figure@ﬁ - Personnel Constraints: Performance
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View Specifications::Personnel::Roadmap

(lontains the diagrams that document the Personnel Roadmap Viewpoint.

Ny

View Specifications::Personnel::Roadmap::Personnel Roadmap: AvaiIaQ(ilﬂy
/
Stakeholders: Human Resources, Training, Logisticians, Solution Providers. b‘Q
(oncerns: the staffing and training of resources. oj
Definition: defines the requirements and functions to ensure that actual persons with the ri mpetencies, and in the
right numbers, are available to fulfill actual posts.
Recommended Implementation: Timeline, SysML Block Definition Diagram. \\@
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Figure 8:37 - Personnel Roadmap: Availability
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View S ecifications::Personnel::Roadmap::Persog\@l Roadmap: Evolution

Stakeholders: Human resources, Solution Providers.
Concerns| organizational structure changes over time.
Definition: provides an overview of how an organizational st@%re changes over time. It shows the structure of several

organizat{onal structures mapped against a timeline.

Recommgnded Implementation: timeline, SysML BIOC{'@‘? inition Diagram, SysML Internal Block Diagram.
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Figure 8:38 - Personnel Roadmap: Evolution
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liew Specifications::Personnel::Roadmap::Personnel Roadmap: Forecast

takeholders: Human resources, Logisticians, Solution Providers.
oncerns: competencies and skills forecast.

efinition: defines the underlying current and expected supporting competencies-and skills of organizational reqources.
ecommended Implementation: timeline, tabular format, SysML Block Definition Diagram.
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Figure 8:39 - Personnel Roadmap: Forecast
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PhysicalResource
Post
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View Specifications::Personnel::Traceability

Contains the diagrams that document the Personnel Traceability Viewpoint.

View Specifications::Personnel::Traceability::Personnel Traceability Q(ﬁ/

Stakeholders: Systems Engineers, Enterprise Architects, Solution Providers, Business Architects. (l,
Concerns| traceability between operational activities and functions that implements them.
Definition: depicts the mapping of functions (performed by organizational resources) to operational actlv¥% and thus

=)

identifies [the transformation of an operational need into a purposeful function performed by an organizational resource g
solution. N
Recommgnded Implementation: Matrix format, SysML Block Definition Diagram.

O
¥

realizingFunction| 1

o @ . .
realizedActivity | 1 s\"(\reallzedServlceFunctlon 1

S
¥

xO
Figure 6:@3 Personnel Traceability
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Elements .

Function O®
Implements C)
Dperational Activity O .

ServiceFunction N

8.1.6 View Speeﬁcations::Resources

Stakeholders: Syst: %Ilgineers, Resource Owners, Implementers, Solution Providers, IT Architects.
Concerns| defini of solution architectures to implement operational requirements.
Definition: ¢ s a solution architecture consisting of resources, e.g., organizational, software, artifacts, capability

configura 1@, natural resources that implement the operational requirements. Further design of a resource is typically
detailed in SySML or UML.

View Specifications::Resources::Taxonomy

Contains the diagrams that document the Resources Taxonomy Viewpoint.

View Specifications::Resources::Taxonomy::Resources Taxonomy

Stakeholders: Solution Providers, Systems Engineers, IT Architects, Implementers.
Concerns: resource types.

Definition: shows the taxonomy of types of resources.

Recommended Implementation: SysML Block Definition Diagram.
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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.
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Figure 8:42 - Re&B@urces 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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View Specifications::Resources::Processes
Contains fhe diagrams that document the Resources Processes Viewpoint. \\Q/

View Specifications::Resources::Processes::Resources Prqg‘eosjses

Stakeholders: Solution Providers, Systems Engineers, IT Architects.

Concerns| captures activity based behavior and flows.

Definitior): describes the functions that are normally conducted in the ¢ Qf implementing operational activity(ies) in
%ctlon actions and flows between them.

finition Diagram.

support of capability(ies). It describes the functions, their Inputs/Outp
Recommgnded Implementation: SysML Activity Diagram, SysML B@
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Figure 8:44 - Resources Processes
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PerformsInContext
PhysicalResource
Process

ProcessEdge
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ProcessUsage
ResourceArchitecture
ResourceExchange
ResourceExchangeltem
ResourceParameter
ResourcePerformer

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

UML2.5Metamodel::CallBehaviorAction

UML2.5Metamodel::Parameter

takeholders: Solution Providers, IT Architects.
oncerns: captures activity based behavior and flows using BPMN.
efinition: describes the functions that are normally conducted in the course of implementing operational activify(ies) in
hipport of capability(ies). It describes the functions, their Inputs/Outputs, function actions and flows between them using
PMN.

ecommended Implementation: BPMN Process Diagram.

liew Specifications::Resources::Processes::Resources Processes BPMN Senjantics
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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.

liew Specifications::Resources::States::Resources States

takeholders: Systems Engineers, Software Engineers.
oncerns: capture state-based behavior of a resource.
efinition: it is a graphical representation of states of a resource and how that resource responds to.various events and
Ctions.

ecommended Implementation: SysML State Machine Diagram.

e 90w
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Figure 8:46 - Resources States
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View Specifications::Resources::Interaction Scenarios

(ontainsthe diagrams that document the Resources Interaction Scenarios Viewpoint.

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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Figure 8:47 - Resources Interaction Scenharios
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pecifications:Resources::Constraints

he diagrams,that document the Resources Constraints Viewpoint.

pecifications::Resources::Constraints::Resources Constraints

Stakehol

€rs: dSystems Engineers, 11 Architects, Solution Froviders, 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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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.
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Figu@:m - Resources Roadmap: Evolution
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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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Figure 8:50 - Resources Roadmap: Forecast

Hlements

ActualEnterprisePhase
ActualPropertySet
ActualState
CapabilityConfiguration
Forecast
NaturalResource
PhysicalResource
ResourceArchitecture
ResourceArtifact
ResourceMitigation
ResourcePerformer
Software
SubjectOfFonecast

Technology

=

liew Specifications::Resources::Traceability

(fontaingthe diagrams that document the Resources Traceability Viewpoint.

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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8.1.7 View Specificationag' ecurity

Stakeholders: Security Architects, Secunity Engineers. Systems Engineers, Operational Architects.
Concerns| addresses the security (@traints and information assurance attributes that exist on exchanges between

resources|and Operational Perf rs
Definition): illustrates the s ity assets, security constraints, security controls, families, and measures required to
address specific security, erns.

View Specifi ns::Security::Taxonomy
Contains the @'ﬁms that document the Security Taxonomy Viewpoint.

7o)

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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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.
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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.

ownedPort ﬂ(l/

from conveys
ResourcePerformer i ResourceExchW
+ 12

1 *
to exchange \¢

1 * ,
type |1 b‘Q

realizedByConnector | * (,D

fromRole
an
* N
OperationalAgent type toRole * Q

<

asurementSets

appliesFor|*

MeasurableElement

ownedPort | * A3
QO
-
k\(\ebalizedByConnector
N> *

| OperationalExchangeltem > SubjectOfSecurityConstraint |<}_

constrainedElement|*
O
<

@ *  Figure 8:54 - Security Connectivity

Hlements C)

Caveat O ’

Measurablv ent

Opetdtional Connector
ationalExchange
?O erationalExchangeltem
Operationallnterface
OpcrationalPerformer
OperationalPort

OperationalRole
ResourceConnector

ResourceExchange
ResourceExchangeltem
Resourcelnterface
ResourcePerformer
ResourcePort

ResourceRole
SecurityConstraint
SubjectOfSecurityConstraint

000000000000®)Q
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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)q/
security cpntrols/enhancements to assets located in enclaves and across enclaves. This Security Process view can gl,
instantiat¢d either as a variant of an activity/flow diagram or as a hierarchical work breakdown structure.
Recommgnded Implementation: SysML Activity Diagram, SysML Block Definition Diagram, BPMN Process\Diagram
as described in Operational Processes and Resources Processes sections. b‘Q’

A
RS
Process > Measurabf@vent

T \
QXasurementSets *

appliesFor

performedFunction

’\.\Q 1 OperationalAgent

A@'mingOperationaIPerformer type 1

activity
*

operationalRole

profilelnstance

N

1 |performingResource

ResourcePerformer

type

N

Figure 8:55 - Security Processes

Elements

Function

FunctionAction
IsCapableToPerform
MeasurableElement
MeasurementSet
Operational Activity
Operational ActivityAction
Operational Agent
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OperationalRole
PerformsInContext

Process
ResourcePerformer
ResourceRole

SecurityProcess
SecurityProcessAction

View Specifications::Security::Constraints

(fontains the diagrams that document the Security Constraints Viewpoint.

liew Specifications::Security::Constraints::Security Constraints

takeholders: Security Architects, Security Engineers, Risk Analysts.
oncerns: (i) Security-related policy, guidance, laws and regulations as applicable to assets, (ii)threats, vulnera
hd risk assessments as applicable to assets.

O O H® ANy

bntrol policy is through the use of XACML (eXtensible Access Control Markup Eanguage), it is expected that
mplementations of UAF allow users to link security constraints to external filesS¥¢presented in XACML. (ii) Id:
sks, specifies risk likelihood, impact, asset criticality, other measurements and enables risk assessment.
ecommended Implementation: tabular or Matrix format, SysML Block Définition Diagram, SysML Parametri
iagram, or OCL.

—

o= =

bilities,

efinition: (i) Specifies textual rules/non-functional requirements that are security constraints on resources, infqrmation
hd data (e.g. security-related in the form of rules (e.g. access control policy)). A condnion way of representing gccess

entifies
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| protectedAssetRole
AssetRole

affectedAssetRole
1

0..1
<t
mitigatedRisk |1
type 1

| | OperationalAgent |

actualMeasurement
1*

associatedRisk riskOwner | 0..1 propertySet| 1

PropertySet

ownedRisk | *

set |1 instance « affectedActualResource

property | 1..* associatedActualRisk 01
riskOwner OrganizationaIResource| c

mitigatingActualResource

;ngner
1
affectedAsset |1

LN
Asset %s\urcePerformer

satisfyingAsset
1

O
protectedAsset | 1 Q

1 tisfiedS: ityControl
satisfiedSecurityControl &

protectingControl s\\) * -

securityControlFamilylnstan

ecurityControl | *

1
1

mitipatingSecurityControl C)\

(ﬁ;ure 8:56 - Security Constraints

O

Elements O .

\ctualMeasuremem\%
\ctualProperty
\ctualResour
ActualRe
\ctual &@
\ ffeet
\ ffectsInContext

7
/xsset
AssetRole
EnhancedSecurityControl
Enhances
Measurement
Mitigates
Operational Agent
OperationalRole
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OwnsRisk

OwnsRiskInContext
PropertySet

sibleResource
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Protects
ProtectsInContext
ResourcePerformer
ResourceRole

Risk

Rule

Satisfy
SecurityConstraint
SecurityControl

—s —SecurityComtrotFamity

e  SecurityProcess ({)/
e  SubjectOfSecurityConstraint

-

<=

liew Specifications::Security::Traceability D‘Q:\ ’

()

ontains the diagrams that document the Security Traceability Viewpoint. (go
N

View Specifications::Security::Traceability::Security Tracea&gﬁl
Stakeholders: Security Architects, Security Engineers, Risk Analysts. \
(oncerns: traceability between risk and risk owner, risk mitigations, and affec sset roles.
Definition: depicts the mapping of a risk to each of the following: risk owneé\risk mitigations, and affected assdt roles.
Recommended Implementation: Matrix format, SysML Block Deﬁnitio@ gram.
<
¢ \\\ affectedAsset
Y Asset

1
protectedAsset

. ) 1
associatedRiskInContext | 1 satisfyingAsset

1

mitigationRole AssetRole affectedAssefRole

1 1

satisfiedSecurityControl
1

protectedAssetRole
* 0..1

<&
v
SN

‘r

Figure 8:57 - Security Traceability

Elements

Affects
AffectsInContext
Asset

AssetRole
DataRole
InformationRole
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Mitigates
OperationalRole
OwnsRiskInContext
Protects
ProtectsInContext
ResourceRole

Risk

Satisfy
SecurityControl

8.1.8

Stakeholders: PMs, Project Portfolio Managers, Enterprise Architects. ,\
Concerns| project portfolio, projects and project milestones. @/

iew Specifications::Projects 9%
p ] Q‘l,

contributipg to the projects and dependencies between projects. '\%

View Specifications::Projects::Taxonomy \\Q,C)
Contains the diagrams that document the Project Taxonomy Viewpoint. O_)O
N\

View Specifications::Projects::Taxonomy::Project Taxongﬂl

Stakeholders: PMs, Project Portfolio Managers, Enterprise Architects. Concétypes of projects and project milestones.
Definition): shows the taxonomy of types of projects and project mileston% commended Implementation: SysML
Block Definition Diagram. K\}'

&
instance A@type
* ’\w 1

successor |1 1 | predecessor (®)

milestone

instance type
* 1.7

Figure 8:58 - Project Taxonomy

Elements

ActualProject
ActualProjectMilestone

MilestoneDependency
Project
ProjectMilestone
ProjectMilestoneRole

ProjectSequence
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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 «enumeration»
1 * 1 ResponsibleRoleKind
‘r * Manager.
ResponsibleOwner
| project| 1
ActualPost ActualOrganization ActualProject projectkind[\ chumeration»
1 ProjectKind
instance
. Programme
Portfolio
Project
ActualPropertySet
1
ActualState type o
projectType Project Q milestone| ProjectMilestoneRolé
1 N *
projectRole | * {subsets type}
ResourceRole
type [ 1
StatusIndicators type \sS{q‘rOJectTheme theme ProjectMilestone
1 A ’

Figure 8:59 - Project Structure

Hlements

e ActualOrganization
ActualPost
ActualProject
ActualPropertySet
ActualResponsibléResource
ActualState

Project
ProjectMilestone
ProjeetMilestoneRole
ProjectTheme
ResourceRole

ResponsibleFor

Statuclndicatars
StgSHIEHCaOFS

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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Project

*

milestone

ProjectMilestoneRole

ResourcePerformer

resource

milestone

type 1

Elements
e Iroject
e ProjectMilestone
e ProjectMilestoneRole
e ResourcePerformer

View S

Contains

View S

Stakehold
Concerns

and impld
between t
Recommg
as describ

ers: PMs.

hem.

*

Figure 8:60 - Project Connectivity

pecifications::Projects::Processes

*

he diagrams that document the Project Processes Viewpoint.

pecifications::Projects::Processes::Project Processes

captures project tasks (ProjectActivities) and:flows between them.
Definition: describes the ProjectActivities that are nodmally conducted in the course of projects to support capability(ies
iment resources. It describes the ProjectAetivities, their Inputs/Outputs, ProjectActivityActions and flows

nded Implementation: SysML Activity Diagram, SysML Block Definition Diagram, BPMN Process Diagram
ed in Resources Processes section:

ProjectMilestone
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{redefines behavior}

from erformingResource
110 ResourcePerformer |~ 9
1 [
| PhysicalResource |
| OrganizationalResource |
~
[ .

projectType | 1{subsets type}
usage|1

| ResourceExchangeltem |

conveys T*

Hlements
S

ActualProject $
DataElement ‘\Q)

Function
FunctionAction \O
FunctionEdge . \c)l‘
GeoPoliticalExtentType C)\
IsCapableToPerform c.
Organization @
OrganizationalResouQ
PerformsInContﬁxty
PhysicalReso

Post

Project Q%
Proi'%ggtivity
ProjectActivityAction
éourceExchange
esourceExchangeltem
@ ResourcePerformer

function

Ce}

{redefil)@tgoing} {redefines incopnming}

incoming

e ResourceRole
e ResourceSignal

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.

milestone

ownedMilestone § 0. *
owningProject |1

status
*

1
nstance instance

type,1
i milestone|*

predecessor

1 *
successor
5

supplier

1 *
client

1

instance

type
1

ResourcePerfor@

resource | *

milestone|*

instance

Q
Figure 8:62 - Projec;&&dmap

Elements .

\ ctualProject
A\ ctualProjectMilestone

\ctualProjectMilestoneRole
\ctualPropertySet
\ctualResource .
\ ctualState O®
apabilityConfiguration C)
ficldedCapability O .
/IllestoneDependenQ@

r0|ect

’r01ectM11est0)aQ

|i-—1|i-—1|i-1i-1i—-4li-—4>ﬂi—-1/\l\ N L T TN TN

R rceArchitecture

type |1

instance | *

O

stance

N
o)
N

type
1

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.

(o)

C oW

\

ActualProject owningProject ownedMilestone ActualProjectMilestone
1 0..*
milestone| *
resource |*
ActualResource Q/\
X
instance | *
type [(1
Capability ResourcePerformer
capability| 1 l
- Vi
Exhibits « capableElement CapableElement
exhibits 1

Figure 8:63 - Project Traceability

lements

e ActualProject
ActualProjectMilestone

ActualResource
Capability
CapableElement
Exhibits
ResourcePerformer

.1.9 View Specifications::Standards

takeholders: SolutiemProviders, Systems Engineers, Software Engineers, Systems Architects, Business Archit
oncerns: technical and non-technical Standards applicable to the architecture.

efinition: shews the technical, operational, and business Standards applicable to the architecture. Defines the |
hirrent andexpected Standards.

liew Specifications::Standards::Taxonomy

PCts.

nderlying

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

ratifiedStandards ratifiedBy ({)’

*

*

Elements QO

ActualOrganization S\\}'
CapabilityConfiguration ")
Protocol \"Q
ProtocolStack $
ResourceArchitecture A\Q)
]itesourcePerformer

Standard
$tandardOperational Activity \('\}"
WAFElement C)\

-

View Specifications::Stand :Structure
Contains fthe diagrams that document@t Standards Structure Viewpoint.

View Specifications:cgtandards::Structure::Standards Structure

Stakeholders: Solution ders, Systems Engineers, Software Engineers, Systems Architects.
Concerns| the speci &l'on of the protocol stack used in the architecture.

Definition): shows omposition of standards required to achieve the architecture's objectives.
Recommgnde lementation: SysML Internal Block Diagram.

7o)

82 © ISO/IEC 2022 - All rights reserved


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

ISO/IEC 19540-1:2022(E)

part
1 *

Figure 8:65 - Standards Structure (gb

wel

lements

e Protocol \
e ProtocolLayer CJO
e  ProtocolStack g\\

e Standard @)

<=

liew Specifications::Standards::Roadmap QO

ontains the diagrams that document the Standards Roadmap K@point.

\\Q)

liew Specifications::Standards::Road@%::Standards Roadmap

()

takeholders: Solution Providers, Systems Engineer QSystems Architects, Software Engineers, Business Archit

andards and conventions. b

efinition: defines the underlying current angd expected standards. Expected standards are those that can be reas
recast given the current state of technology, and expected improvements / trends.

ecommended Implementation: ti&lipe, tabular format, SysML Block Definition Diagram.

O

T h g AN &

forecastSubject
1 *

SubjectOfForecast

forecastedUsage
1 *

S

oncerns: expected changes in technology-related standards and conventions, operational standards, or businesd

PCts.

bnably

forecastPeriod

Figure 8:66 - Standards Roadmap

Elements

ActualEnterprisePhase
Forecast

Protocol

Standard
SubjectOfForecast
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View Specifications::Standards::Traceability

Contains the diagrams that document the Standards Traceability Viewpoint.

View Specifications::Standards::Traceability::Standards Traceability

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

Concerns:

elements.

standards that need to be taken in account to ensure the interoperability of the implementation of architectural

Definition: shows the applicability of standards to specific elements in the architecture.

Recommg

Elements

LI
o
1

8.1.10

Stakehold
Concerns
configura

nded Implementation: tabular format, matrix format, SysML Block Definition Diagram.

UAFElement

* conformsTo
Standard

[

Protocol

<

Figure 8:67 - Standards Traceability

rotocol
tandard
JAFElement

View Specifications::Actual Resources

ers: Solution Providers, Systems Engineers, Business Architects, Human Resources.
the analysis, e.g., evaluation 0f different alternatives, what-if, trade-offs, V&V on the actual resource
ions.

Definition

View Specifications::Actual Resources::Structure

Contains fthe diagrams‘that document the Actual Resources Structure Viewpoint.

View Specifications::Actual Resources::Structure::Actual Resources Structure

StakeholdersSelution Providers, Systems th1hPPl“Q, Business Architects

: illustrates the expected ot achieved actual resource configurations and actual relationships between them.

Concerns: the analysis, e.g., evaluation of different alternatives, what-if, trade-offs, V&V on the actual resource
configurations as it provides a means to capture different solution architectures. The detailed analysis (trade-off, what-if
etc.) is carried 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

instance

type |1

Figure 8:68 - Actual Resources Structure

Hlements QOQ

ActualOrganization \\
ActualOrganizationalResource K\)‘
ActualPerson (%)
ActualPost \\S\
ActualResource . ®$
ActualResponsibility K\
ActualResponsibleResource \O
CapabilityConfiguration \{.

FieldedCapability O

Organization . C)

Person ‘

P N\

ResourcePerforme(:_)

Responsibilit% O .

. AN .
liew Specifi ns::Actual Resources::Connectivity
ontains the @ms that document the Actual Resources Connectivity Viewpoint.

O =

Vie @acifications::Actual Resources::Connectivity::Actual Resources Connectivity

Ste@wldersz 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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to |1
from

Figure 8:69 - Actual Resources Connectivity g\\

Elements Q
B O

\ctualOrganization N
A\ ctualOrganizationalResource K\}'\

\ctualPerson 2
\ ctualPost \"Q

4
4
4
4
ActualResource $
4
4
4
1

A\ ctualResourceRelationship ~\Q)
A ctualResponsibility N
\ctualResponsibleResource \.O
icldedCapability o

N

View Specifications::Actual R§ources::Traceability

Contains the diagrams that document th@ al Resources Traceability Viewpoint.

O
View Specifications: A@al Resources::Traceability::Actual Resources Traceability

Stakeholders: Systems Engi %}s Enterprise Architects, Solution Providers, Business Architects.

Concerns| traceability b n operational activities and functions that implements them.

Definitior): depicts the ping of functions to operational activities and thus identifies the transformation of an
operationfill need i purposeful function performed by a resource or solution.

Recommgnded ementation: Matrix format, SysML Block Definition Diagram.

7o)

capableElement *
1

CapableElement

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

Stakeholders: Architects, users of the architecture, Capability Owners, Systems Engineers, Solution Providers.

022(E)

(Joncerns: Definitions for all the elements in the architecture, libraries of environments and measurements.
Definition: Presents all the elements used in an architecture. Can be used specifically to capture:

(@]

bncept or set of systems.
b. Measurable properties that can be used to support analysis such as KPIs, MoEs, TPIs etc.

liew Specifications::Dictionary::Dictionary

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

oncerns: provides a central reference for a given architecture’s data and metadata-It ‘enables the set of architec]
escription to stand alone, with minimal reference to outside resources.

efinition: contains definitions of terms used in the given architecture. It consists of textual definitions in the fc
lossary, their taxonomies, and their metadata (i.e., data about architecture data), including metadata for any cus
dilored views. Architects should use standard terms where possible (i,ejderms from existing, approved dictiong

S O O

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

fure

rm of a
tom-
ries,

gllossaries, and lexicons).
Recommended Implementation: text, table format.
®;meAs
Definition *
author : String [*] definition
1 representation | 1
UAFElement
A“as alias
C «enumeration»
InformationKind
describedBy | * Information
Information . . .| Domaininformation
informationKind PositionReferenceFrame
1 Pedigreelnformation
Data
Figure 8:71 - Dictionary
Elements
e Alias
e Definition
e Information
e SameAs
e 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. (1,
Concerns| quick overview of an architecture description and summary of analysis. In the initial phases of architec q/
developmeent, it serves as a planning guide. Upon completion of an architecture, it provides a summary of ﬁnc}i{ and

any cond:[cted analysis. ’
Definition): provides executive-level summary information in a consistent form that allows quick referenc@d
comparis¢n among architectures. The Summary and Overview includes assumptions, constraints, and.lifnitations that

may affeqt high-level decision processes involving the architecture.
Recommgnded Implementation: text, free form diagram, table format.

O'\
RN

describedBy expressez \_Architecture

*

an

physicalArchitectureOfEnterprisePhase

1

instance|*  enterprisePhase |*

vig

stakeholder

| OrganizationalResource |

&?§ 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

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

. A Lo bt
USIIIUSS AAITUIIITCULS.

av

(oncerns: requirements traceability.
Definition: used to represent requirements, their properties, and relationships (trace, verify, satisfy, refi
UAF architectural elements. .

-

o

View Specifications::Requirements::Requirements \B)

Stakeholders: Requirement Engineers, Solution Providers, Systems Engineers, Software En'gineers, Systems Ar
Business Architects.

(oncerns: provides a central reference for a set of stakeholder needs expressed as r ments, their relationshi

=

aceability) to more detailed requirements and the solution described by the arch re that will meet those
Pquirements. X
efinition: used to represent requirements, their properties, and relationshipsi(trace, verify, satisfy, refine) betw:

—

= o

ther and to UAF architectural elements.
ecommended Implementation: SysML Requirement Diagram, tabul at, matrix format.

satisfiedBy UAFElement

1

tracedFrom
0.1

tracedTo
0..1

refinedBy
1

verifiedBy
1

§ Figure 8:73 - Requirements
v

Chitects,

p (via

ben each

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: allows 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| address the information perspective on operational, service, and resource architectures.
Definition}: allows analysis of an architecture’s information and data definition aspect, without consideration of
implemerjtation specific issues.
Recommgnded Implementation: SysML Block Definition Diagram.
InformationElement ownedinformationElement DataModel
type |1 1 | implementedinformationElement ,-\\\
Implements .
kind
* «enumeration»
DataModelKind
v 1 |implementingDataElement Conceptual
OperationalAsset DataElement Q)\ * Logical
® ownedDataElement T
type |1
part | *
> =~ part
InformationRole \{;bataRole ResourceAsset
Figure 8:74 - Information Model

Elements

e IDataElement

e IpataModel

e IpataRole

. :Eplements

. formationBlément

° IInformationRole

. perational 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.

«enumeration»
EnvironmentKind

TerrainType
WeatherConditions
LightConditions
CBRNENvironment
SituationType

LocationHolder physicallLocation

| ResourcePerformer

requiredEnvironment|0..*

condition| 1

kind | 1

«enumeration»
LocationTypeKind |\
SolidVolumeType Y «enumeration
Surfacelvpe GeoPoliticalExtentTypeKind
LineType
PointType \ GeoFeatureType
GeoStati6haryPointType | |RegionOfCountryType
Plan rfaceType CountryType
Pol aType RegionOfWorldType
i larAreaType Facility Type
ipticalAreaType SiteType
reularAreaType InstallationType
therType OtherType

Ring

N "
«enumeration»
LocationKind

Surface

Point
GeoStationaryPoint
SolidVolume
Line
PlanarSurface
PolygonArea
RectangularArea
ElipticalArea
CircularArea
Other

QS
Hlements C)\\
ActivityPerformableUndérCondition
ActualCondition O\

ActualEnvironmen
ActualLocation( ) *
ActualPropﬁ;{%‘ et
ActualResgurce
Asset

Ty
onment

vironmentProperty
GeoPoliticalExtentType

I ocation

O
FnglS\8:75 - Parameters: Environment

Procq

activity

ASA-AzazZa~svy

LocationHolder
OperationalRole
Process
ResourcePerformer
ResourceRole
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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.

«enumeration»
intention
ActualMeasurementKind

Actual (1/
Required (Sl/

Estimate q

instnce propertySet actualMeasurement instance

1 1.*

instance

actualMeasurementSet * |instance

property | 1..*

measurementSets

*

BppliesFor appliesFor

MeasurableElement

YPe [ propertySet

set

—T- v | ] ] [
Resource
AN

™

)

~r

%\% Figure 8:76 - Parameters: Measurements
Elements Q9
ActualMem?e”ment
ActualM&drementSet
Actya@%pertvSet
A%@ Service
ctuatState
Capability
Competence
Condition
EnterprisePhase
MeasurableElement
Measurement
MeasurementSet
PropertySet
ProvidedServicelevel
RequiredServicelLevel
Resource
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e Servicelnterface
e ServiceSpecification

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

oncerns: captures activity based behavior

sing BPMN.

e o =N

AReHodersT BUSITESS ATCHITECTS, EIMCIPIIST ATCITITECTS

and flows.

ecommended Implementation: BPMN Process Diagram.

efinition: describes the activities that are normally conducted in the course of achieving business goals.that’suf
hpability. It describes operational activities, their Inputs/Outputs, operational activity actions and flows betwee

BPMN2Metamodel::Process

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

|

AssetRole

InteractionRole

ProcessEdge

BPMN2Metamodel::BPMNMessage

BPMN2Metamodel::MessageFlow

Exchangeltem

BPMN2Metamodel:

:CallActivity

T

ProcessUsage

Exchange

pport a
h them

Elements

AssetRole
BPMN2Metamodel::BPMNMes

BPMN2Metamodel::Process

e Exchange
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sage

BPMN2Metamodel::CallActivity
BPMN2Metamodel::MessageFlow

BPMN2Metamodel::ResourceRole
BPMN2Metamodel::SequenceFlow

93


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

ISO/IEC 19540-1:2022(E)

Exchangeltem
InteractionMessage

InteractionRole
InteractionScenario
Process

ProcessEdge
ProcessUsage

View Specifications::Other::IEPPV

Stakeholders: Data Modelers, Solution Providers, Systems Engineers, Software Engineers, Systems Architects, Busirxt’f)s

Architect§, information architects. Q
Concerns| information exchanges, information interfaces, information interoperability, information sharing and
safeguard’tng. N+
Definitio

elements:[Message, SemanticElement, and FilteredSemanticElement, used to represent data, properties butes,
structure, [format, and relationships. The IEPPV profile enables the specification of the policies, rul constraints
governing the packaging (assembly, transformation, marking, redaction) of data elements conforming to information
sharing afjd safeguarding requirements. The IEPPV profile also governs the processing (parsi\ég%nsformation, and
marshallifg) received information and data element.

Recommgnded Implementation: UML Class Diagram, SysML Block Diagram. \OJO

N
| oremeee | &S

*

: UAFP supports information modeling and traceability to IEPPV model elements using the IE ;Q’-deﬁned

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
off an enterprisc. An EIEM 15 a collection of schemas organized into a collection o1 subset schiemas and one or_njore
ektension schemas. An information sharing enterprise creates and maintains an EIEM.
Recommended Implementation: UML Class Diagram, SysML Block Diagram.

DataElement ownedDataElement DataModel kind «enumération»
* DataModelKind
Conceptual
1 Logic_al
Physical
ownedInformationElement| * *
InformationElement K\‘%straction

" 9 {framework = "UML"}

1 1
DataObject InformationModel

{framework = "NIEM"} {framework = "NIEM"}

Figure 8:79 - NIEM

Hlements

Abstraction
DataFlement
DataModel
DataObject
InformationElemernt
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 r_o.mam_Mﬂa_Mg_dgL.Mﬂa.dala—
Stakeholglers: Enterprise Architects, people who want to discover the architecture, Technical Managers.

Concerng: Captures meta-data relevant to the entire architecture

Definition: Provide information pertinent to the entire architecture. Present supporting information ratherthan
architectural models.

Domain MetaModel::Metadata::Taxonomy

ArchitectureMetadata
Package{ Taxonomy
isAbstragt: No
Generaligzation: Metadata

Descripti¢n

Informatipn associated with an ArchitecturalDescription, that sipplements the standard set of tags used to summarize thg
Architectyire. It states things like what methodology was usednotation, etc.

Metadata

tati
Archi@féMetadata annotation ArchitecturalDescription

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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MeasurableElement

generallnterationScenario InteractionScenario
1
speciticlnteractionScenario
1 4 1‘)’
AN
vV

N -
Figure 9:2 - InteractionScenarioGeneralization b‘Q'

)
NMetadata ,\Q)
Hackage: Taxonomy Q/Q
isAbstract: No O\\
(Generalization: MeasurableElement \c_)

S

DQescription Q
O

N>

comment that can be applied to any element in the architecture{(t attributes associated with this element defails the

plationship between the element and its related dublinCoreEl

the element to be referenced using the Semantic Web. Q
)

K\

IlrabIeEIement

, metaDataScheme, category and name. Thig allows

—

Q‘o
%Q??~ Figure 9:3 - Metadata

N

[ ttri S

ca%orv : String[0..1] Defines the category of a Metadata element example:
http://purl.org/dc/terms/abstract.

dublinCoreTag : String[0..1] A metadata category that is a DublinCore tag.
metaDataScheme : String[0..1] A representation scheme that defines a set of Metadata.
name : String[0..1] The name of the Metadata.

ProcessGeneralization

Package: Taxonomy

isAbstract: No

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

Process

specificProcess (1,
1 Qq’
)

N
generalProcess Q’
1 <ob‘
N
Figure 9:4 - ProcessGeneralization Q
&

PropertySetGeneralization A
Package{ Taxonomy Q @)

isAbstrag¢t: No
Generalization: UML2.5Metamodel::Generalization, MeasurableElement\Q

N

Descripti¢n (%)
)
A PropertySetGeneralization is a taxonomic relationship betwe@a more general PropertySet and a more specific
PropertySet. A’\
xO

MeasurableElement C\){‘

generalPropertySet|  PropertySet
1

specificPropertySet
1

OJ 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

|

generalStateDescription StateDescription (1:1/
1 (1/
l\ .
specificStateDescription b&Q
1
;\ -

Figure 9:6 - StateDescriptionGeneralization Q
\Z

Domain MetaModel::Metadata::Structure

EnvironmentProperty QQ
Backage: Structure Q

N\
i§Abstract: No 5\\)
(eneralization: MeasurableElement \(\Q
Description Q\Q

property of an Environment that is typed b ’&,@ondition. The kinds of Condition that can be represented are
eoPoliticalExtentType and Environment. C}L

<

.

@ . MeasurableElement

O
O.

o

conditionProperty type
0.* 1

<&

?\
O

©

Figure 9:7 - EnvironmentProperty

ocation,

)@%in MetaModel::Metadata::Connectivity

o

Exchange
Package: Connectivity

isAbstract: Yes
Generalization: MeasurableElement, BPMN2Metamodel::MessageFlow, SubjectOfSecurityConstraint

Description

Abstract tuple, grouping OperationalExchanges and ResourceExchanges that exchange Resources.

© ISO/IEC 2022 - All rights reserved

99


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

ISO/IEC 19540-1:2022(E)

MeasurableElement SubjectOfSecurityConstraint

L

Exchangeltem
Package] Connectivity
isAbstragt: Yes

realizes
Exchange ServiceMessage
— 0..
ResourceExchange OperationalExchange

Figure 9:8 - Exchange

Generalization: BPMN2Metamodel::BPMNMessage

Descripti¢n

An abstrapt grouping for elements that defines the types of elements.that can be exchanged between Assets and conveyefl

by an Exdhange.

Resource
Package{ Connectivity
isAbstratt:-Yes

BPMN2Metamodel::BPMNMessage

i

Exchangeltem

T

ResourceExchangeltem OperationalExchangeltem

Figure 9:9 - Exchangeltem

Generalization: PropertySet

Description

Abstract type grouping all elements that can be conveyed by an Exchange.
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PropertySet
PaN
Resource
PaN
OperationalExchangeltem ResourceExchangeltem (19(1/
N
/
Figure 9:10 - Resource (Ob‘Q
N
Domain MetaModel::Metadata::Processes ((/Q
\\
ActivityPerformableUnderCondition O\
BHackage: Processes g\\%
i§Abstract: No @)
(eneralization: MeasurableElement QQQ
N\
Description S\&

. . o <
Tlhe ActualCondition under which an Activity is performu@

MeasurableElemen ’A
X
o
O
N
condition
T [Ausicandon]
activity Process
1
N
Q% Figure 9:11 - ActivityPerformableUnderCondition
I Capab@%Perform
acka@rocesses

ct: No

Description

A tuple defining the traceability between the structural elements to the Activities that they can perform.
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MeasurableElement

performedActivity

| OperationalAgent |performingOperationaIPerformer

1
serviceFunction

serviceSpecification
1

1

performingResource

performedFunction

| ResqurcePerformer I
1

Figure 9:12 - IsCapableToPerform

PerformsinContext

Package{ Processes

isAbstragt: No

Generalization: MeasurableElement

Descripti¢n

at relates an Operational Action to an OperationalRole, or a Functio
can be carried out by the role when used in a specific context or

A tuple th
the action)|

MeasurableElement

1

on to a ResourceRole. It indicates tha

% Euratlon

1
activity

1
function

1
usage

serviceAction

1
serviceRole

Figure 9:13 - PerformsinContext

Process
Package: Processes
isAbstract: Yes

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

T mappedProcess
1 *

1 *
A

S ——

Figure 9:14 - Process y\
O
| UML2.5Metamodel::Activity | | MeasurableElement| | BPMNZMetarq‘N\{h?Process|

| T |
_ mappedProcess — o~ specmca\gss
i EEPT\X .

gener: Process

e *
$ activity
@ 1 *
\
Figure 9:15 - Process
O

O

b |

rocessEdge %O
ackage: Processe%\

]

g

ivollan

$Abstract: Yeé~
feneralization: MeasurableElement, UML2.5Metamodel::Activity, UML2.5Metamodel::ActivityEdge,
PMN2de1 :SequenceFlow

)

esc/KWe

med by a
Performer
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UML2.5Metamodel::ActivityEdge| |MeasurabIeEIement| |BPMNZMetamodeI::SequenceFIow| |UML2.5MetamodeI::Activity

T

ProcessEdge

JAN

OperationalActivityEdge |

| ServiceFunctionEdge |

| FunctionEdge

ProcesgsOperation
Package{ Processes
isAbstragt: Yes

Generalization: MeasurableElement, UML2.5Metamodel::Activity, UML2.5Metamodel::Operation

Descripti¢n

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

Figure 9:16 - ProcessEdge

Performert.
UML2.5Metamodel::Operation MeasurableElement W.SMetamodel::Activity
T 7T T
| |
ProcessOperation
PAY
[ QN |
OperationalMethod I%{t;@urceMethod ServiceMethod
Figure'9:17 - ProcessOperation

ProcessParameter

Package{ Processes
isAbstragt: Yes

Generalifzation: MeasurableElément, UML2.5Metamodel::Activity, UML2.5Metamodel::CallBehaviorAction,

UML2.5Netamodel::Parameter

Descripti¢n

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

Performet.

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

[

T

T

104

]

ProcessParameter

[
ResourceParameter| | ServiceParameter| | OperationalParameter |

Figure 9:18 - ProcessParameter

© ISO/IEC 2022 - All rights reserved


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

ISO/IEC 19540-1:2022(E)

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

£
IICTTOTIIICT.

UML2.5MetamodeI::Activity| |MeasurableElement| |BPMNZMetamodeI::CaIIActivity| |UML2.5MetamodeI::Call“kan%rA
Va

Ction |

[

ProcessUsage

|ServiceFunctionAction | |OperationaIActivityAction | | FunctiO\s!@on |
[

Figure 9:19 - ProcessUsage

o

Domain MetaModel::Metadata::States

ptateDescription

ackage: States

$Abstract: Yes

feneralization: UML2.5Metamodel::StateMachine

=~ N

o~ =

Description

n abstract type that represents asstate machine (i.e., an OperationalStateDescription or ResourceStateDescripti
epicting how the Asset responds)to various events and the actions.

o >

UML2.5Metamodel::StateMachine

n))

Figure 9:20 - StateDescription
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1 *
generalStateDescription
T -
OperationalStateDescription ResourceStateDescription ServiceStateDescription
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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 abstraft type that groups several types of messages used in the InteractionScenario.

InteractionRole

Package] Interaction Scenarios

isAbstragt: Yes

Generalization: BPMN2Metamodel::ResourceRole

Descripti¢n

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

BPMN2Metamodel::ResourceRole

JAN
- represehtsRole —
InteractionRole UML2.5Metamodel::Lifeline
. *
— 0
A N
OperationalRole ServiceSpecificationRole ResourceRole

Figure 9:21 - InteractionRole

InteractionScenario
Package] Interaction Scenatios
isAbstraft: Yes

Generalifzation: MeasurableElement, UML2.5Metamodel::Activity, BPMN2Metamodel::Process,
UML2.5Nletamodelks:Interaction

Descripti¢n

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

i i ]

|

InteractionScenario

generallnterationScenario

specificinteractionScenario

*

1

*

OperationallnteractionScenario | | ServicelnteractionScenario| | ResourcelnteractionScenario

Domain MetaModel::Metadata::Information

- O

nformation

ackage: Information

$Abstract: No

Generalization: MeasurableElement

]

e

DQescription

N>

MeasurableElement
PAN

Figure 9:22 - InteractionScenario

comment that describes the state of an item of interest'in any medium or form -- and is communicated or rece|

i B
Q * Information describedBy

*

informationKind| 1

«enumeration»
InformationKind

Information
Domainlinformation
PositionReferenceFrame
Pedigreelnformation
Data

UAFElement

ved.

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»
yay RuleKind 0/
StructuralAssertion Q(l/
ActionAssertion R
Derivation Ne
Contract Q’
Constraint b&
Guidance %03
SecurityPolicy N
Caveat y

e e

O
N

O
Domain MetaModel::Metadata::Traceability @s\

Figure 9:24 - Rule

ArchitecturalReference N\
Package{ Traceability A\Q
isAbstragt: No \O
Generalization: MeasurableElement . C\){‘

o N
Descripti¢gn C)

.

A tuple that specifies that one architecn@scription refers to another.
9
Measur: lement

-

source

* 1
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 |

realizedActivity

T
implementingActivity|

1

realizedServiceFunction

1

realizingFulR‘

implementing&lemen
1
emen

impleme\rélgoemationEl
\\" 1
O@mentedOperationalRol

P

N
&

~ 1

implementingResourceRole|

X

1

implementedOperationalinterface

[{e)

/o W e |

papability O®

ackage: Taxonomy C)

.

$Abstract: No O
feneralization: Egﬁl&, Desirer

Dyescription Qg

[N~ -

N>

high-le

v
A

Figure &geo-lmplements
)
A\

.1.2 Domain MetaModeI::S\‘ﬁ@tegic

'\\C)
Jomain MetaModel::Stratedic:: Taxonomy

ecification of the enterprise's ability to execute a specified course of action.

1
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PropertySet | | Desirer

dependentCapability

1 *
independentCapability

1 B

1 *

_ ——

usage definition
* 1
type
1
generalCapability|
* 1
{redefines generalPropertySet}

capability
1 *

capability
1 *

specificCapability
* 1
{redefines specificPropertySet}

Figure 9:27 - Capability C)
\%

CapablilityGeneralization \GJ
Package{ Taxonomy Os\
isAbstragt: No <<
Generalization: PropertySetGeneralization QO

Descripti¢n
QO

A CapabilityGeneralization is a taxonomic relationship between a,ggé general Capability and a more specific

Capability. $
R\4
xO
O
N
s,pg;*ic generalCapability

1
{redefines generalPropertySet}

specificCapability

1
{redefines specificPropertySet}

Q~

Q?” Figure 9:28 - CapabilityGeneralization

v

Domai 1@%‘taModel::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|
* 1 * 1
_ task statementTask

* 1

Figure 9:29 - ActualEnduringTask

™

\ctualEnterprisePhase

ackage: Structure

$Abstract: No

feneralization: CapableElement, ActualPropertySet, Achiever

[N~ -

)

escription \@C)

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

Achiever ” CapableElement

enterprisePhase statementTask

1
vision enterprisePhase instance

*

type

1 B
goal enterprisePhase forecastPeriod

1

1 0..1
concern enterprisePhase

logicalArchitectureOfEnterprisePhase

*

physicalArchitectureOfEnterprisePhase

*

O
N
. igure 9:30 - ActualEnterprisePhase
@ .

japabilityRole QO
ackage: Structure O :
$Abstract: No \
ieneralization:{’\?’o ertySet, Desirer, MeasurableElement

SRS
escription v
Y

high@ specification of the enterprise's ability to execute a specified course of action.

7o)

[N~ - Y

o

N>

*
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| Desirer | | PropertySet

independentCapabilityRole
1 *

definition usage
1 *

type
1

dependentCapabilityRole
1 *

EnduripgTask Q"\
Package] Structure (Qb‘
isAbstragt: No '\q
Generaligzation: PropertySet Q/C)

Descripti \\

A type of]
strategic s

Enterp
Package
isAbstra

Generalization: Propemf:S
Descriptigpn Q.

A statemgd
Enterprisg
effectivel

Figure 9:31 - CapabilityRole Qq/q’

-

' O
template behavior recognized by an enterprise as being essential to achievin%\%s)goals - i.e., a template for a
pecification of what the enterprise does.

PropertySet \\

type &\Qs)tance
SR
F(g)re 9:32 - EnduringTask

riseGoal O®

Structure g)
°t: No %O
2

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

Goa
é&n the EnterpriseVision. BMM: OMG dtc-13-08-24.

112

PropertySet

* 1

Figure 9:33 - EnterpriseGoal
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Attributes
benefits : String[0..*]

EnterprisePhase
Package: Structure
isAbstract: No

Generalization: PropertySet

ISO/IEC 19540-1:2022(E)

A description of the usefulness of the Goal in terms of why the state or condition of the
Enterprise is worth attaining.

Diescription

structuralUsage definition

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

PropertySet

StructuralPart

1

temporalUsage definition

type instance [actualEnterprisePhase

EnterprisePhase

tnterpriseVision
ackage: Structure
i§Abstract: No

]

TemporalPart

1

T

WholeLifeEorﬁg\Brise
[

1 *

Figure 9:34 - EnterprisePhase

(Feneralization: PropertySet

Description
A Vision describes the future state of the enterprise, without regard to how it is to be achieved. BMM: OMG dtdq-13-08-
4.
PropertySet
EnterpriseVision| ViSion _enterprisePhase _[Facq alEnterprisePhase
* 1
tat t
sa e:nen VisionStatement
Figure 9:35 - EnterpriseVision
StructuralPart
Package: Structure
isAbstract: No
Generalization: MeasurableElement
113
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Description

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

MeasurableElement

structuralUsage definition
StructuraiPart EnterprisePhase
* 1

Figure 9:36 - StructuralPart

TempoyralPart

Package] Structure

isAbstragt: No

Generalization: MeasurableElement

Descripti¢n

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

MeasurableElement
AN

Teﬁ&fralPart

temporalUsage | *

-

definition

EnterprisePhase

Figure 9:37 - TemporalPart

Vision$tatement

Package] Structure

isAbstragt: No
Generalization:MecasurableElement

Descripti¢gn

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
Package: Structure
isAbstract: No

G

eneralization: EnterprisePhase

Description

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

m

ade up of TemporalParts and StructuralParts.

Figure 9:39 - WholeLifeEnterprise Q/C)

Domain MetaModel::Strategic::Connectivity %
o)

CapabilityDependency Q<<
Backage: Connectivity \Q
i3Abstract: No S\&
(teneralization: MeasurableElement (%)

o $
Description $

s

(t

tuple that asserts that one CapabilityDependencyQ? dependent from another.

dependentCapability|

1

independentCapabilit;
1

Figure 9:40 - CapabilityDependency

Package: Connectivity
isAbstract: No
Generalization: MeasurableElement
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Domai

MeasurableElement

dependentCapabilityRol

* 1
independentCapabilityRol

* 1

.

Figure 9:41 - CapabilityRoleDependency

n MetaModel::Strategic::States

AchieviedEffect

Package
isAbstra

States
bt: No

Generalization: MeasurableElement

Descripti

A tuple th
a Desired

n

at exists between an ActualState (e.g., observed/measured during Q@g)
Fffect and an Achiever. \\

Measura ment

A

»
¥
o

- actualResourceFutureSt%\'
1 ™

«\Figure 9:42 - AchievedEffect

O

Achiever Q~

Package
isAbstra

States

N\
°t: Yes Q%

Generalization: UA ment

Descripti

An Actua

o O
R

e, ActualProject or ActualEnterprisePhase that can deliver a DesiredEffect.

o
)
o
=
[¢]
—_—
g
[¢]
=
=
=2
[
=
§
g
e
-t
»n
-+
o
o
o
=
=.
a
<
[¢]

achiever -
Achiever
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UAFElement
AN

; achiever
Achiever
1 *

A

e
N

DesiredEffect O
Backage: States \Q/
isAbstract: No O\
(Generalization: MeasurableElement \\OJ
DQescription Q
A tuple relating the Desirer (a Capability or OrganizationalResouch@an ActualState.
N
MeasurableElement (%)
$\‘°
N4
\O desiredResourceFutureState
* T Astarstae]
desirer Desirer
* 1
desiredEffect achievedEffect _
N
% Figure 9:44 - DesiredEffect

X

Desirer Q?“

Hacka é&tates
ﬁf.; o
(¢! ization: [JAFElement

-

,)\ .
Figure 9:43 - Achiever b‘Q

Ny

Description

Abstract type used to group architecture elements that might desire a particular effect.
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UAFElement
AN
- desirer .
Desirer DesiredEffect
— 1
Capability ResourcePerformer OperationalAgent CapabilityRole

Figure 9:45 - Desirer

Domain MetaModel::Strategic::Traceability

CapabililityForTask

Package] Traceability

isAbstrag¢t: No

Generalization: MeasurableElement

Descripti¢n

A tuple that asserts that a Capability is required in order for an Enterppise to conduct a phase of an EnduringTask.

MeasurableElement

task bilit
ActualEnduringTask as i CapabilityForTask capabily
1

* * 1

Capability

Figure 9:46 - CapabilityForTask

CapableElement
Package] Traceability
isAbstragt: Yes
Generaligzation:xUATFElement

Descripti¢n

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

bleElement hibit
CapableElement capabletlemen exhi |s-
1 *

OperationalAgent | | ResourcePerformer

xhibits &
ackage: Traceability Q
i$Abstract: No QO

teneralization: MeasurableElement
N

i~ -

—

escription

N>

%
tuple that exists between a CapableElement and a Cg’ggity that it meets under specific environmental condi
¥

) FdeasurableElement

*

capability « @ '
T ey

capabl lement exhibits
\J

*

CapableElement

S
Q‘Q Figure 9:48 - Exhibits

e
aps'lig‘@apability

ac : Traceability

ions.

environmentalConditions
1 * _

i &tract: No

Generalization: MeasurableElement

Description

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

© ISO/IEC 2022 - All rights reserved

119


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

ISO/IEC 19540-1:2022(E)

Process

mappedProcess

MeasurableElement

mappedCapability

MapsToCapability

Capability

1

OrganigationInEnterprise

Package] Traceability

isAbstraft: No

Generalization: MeasurableElement

Descripti¢n

A tuple rdlating an ActualOrganization to an ActualEnterprisePhase to denote that the ActhialOrganization plays a role of

is a stakelpolder in an ActualEnterprisePhase.

MeasurableElement

Figure 949~ MapsToCapabitity

OrganizationIinEnterprise

organization

ActualOrganization

* 1

enterprisePhase

* 1

ActualEnterprisePhase

Figure 9:50- OrganizationlnEnterprise

9.1.3 Pomain MetaModel::Operational

Domain MetaModel::Opérational::Taxonomy

ArbitraryConnector

Package{ Taxonomy

isAbstraft: No

Generalization: MeasurableElement

Descripti¢n

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

ArbitraryConnector

1

1

ISO/IEC 19540-1:2022(E)

e B . ¥

9

— =

=T

Lonceptitem

ackage: Taxonomy
Abstract: Yes
feneralization: UAFElement

escription

HighLevelOperationalConcept

to |*

from

*

Conceptitem

Figure 9:51 - ArbitraryConnector

UAFElement

i

bstract, an item which may feature in a HighLevelOperationalConCept.

lighLevelOperationalConcept
ackage: Taxonomy

i

Abstract: No

ArbitraryConnector

from
conceptRole| Conceptitem
" 1
1. to
T | |
Location Asset

Figure 9:52 — Conceptltem

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 MetaModel::Operational::Structure

KnownResource
Package] Structure
isAbstragt: No

Generalifzation: OperationalPerformer, ResourcePerformer

Descripti¢n

Asserts that a known ResourcePerformer constrains the implementation of the OperationalPerformer that plays the role i

the Operational Architecture.

OperatjonalAgent

Package]{ Structure
isAbstraft: Yes

Generalization: SubjectOfOpérationalConstraint, CapableElement, Operational Asset, Desirer

OperationalPerformer

ResourcePerformer

T

T

5
Knov&&source

Figure(9:54 - KnownResource

=}

Descripti¢n

An abstralt type grouping Operational Architecture and OperationalPerformer.
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Desirer | | OperationaIAsset| | SubjectOfOperationalConstraint | | CapableElement

[ ]

performingOperationalPerformer|  OperationalAgent part
1 *

type

realizedOperationalPerformer| 1

1

* *

operation

*

ownedPort

*

subject stateDescription
0.1 *

O
¥

O
Figure 9:55 - Operatio&@ent
N\
QperationalArchitecture s\\‘}
: Z
Hackage: Structure \"Q

§Abstract: No
Leneralization: Operational Agent, Architecture ‘\Q)

1 3
t
escription \Q

o~ =

N>

type used to denote a model of the Are@gebture, described from the Operational perspective.

N
*\a?chitecture | | OperationalAgent

logicalArchitectureOfEnterprisePhase _

% 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

calls

operation activity

— ey 0

parameters Qq,
. /
operation OperationalAgent QDb‘Q
N
Figure 9:57 - OperationalMethod Q/C)
o

OperatjonalParameter \Q)
Package] Structure Os\

General:ration: ProcessParameter
n S\Q
A type thjt represents inputs and outputs of an OperationalActiviW&s typed by an OperationalExchangeltem.

N

isAbstraft: No <(
QO

Descripti

%)
ProcessParameter A\
xO
&
) 0.1
parameter activity

definition
1

OperationalExchangeltem

: I IQUIe . - Opela lona Falame er

Operat &;}IPerformer
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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OperationalAgent

providedinterface
requiredinterface

*

O

DperationalRole
ackage: Structure
i$Abstract: No <(
feneralization: LocationHolder, AssetRole, InteractionRole QO

escription S\Q

]

o

o

]

Usage of an OperationalPerformer or OperationalArchiteg‘{@@ in the context of another OperationalPerformer o
(Q)perational Architecture. Creates a whole-part relation@p.
¥
| Locat@lder | | AssetRole | | InteractionRole

OperationalAgent P

K%
\Y
operationalRole
* 1

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

7 opersioniaromer | i
~[ Operatinsiarchitcture | Y
1. b‘Q

Figure 9:61 - ProblemDomain N

Domain MetaModel::Operational::Connectivity

OperatjonalConnector O‘\
Package] Connectivity Q
isAbstragt: No QQ

General:ration: MeasurableElement K\}
n %)

A Connedtor that goes between OperationalRoles representin%@eed to exchange Resources. It can carry a number of

Descripti

.

OperatiorfalExchanges. A\

y\(})

MeasurableElemen

| ot |
AN

realizedByConnector operationalFIow_

% Figure 9:62 - OperationalConnector

OperationalExchange

Package: Connectivity

isAbstract: No

Generalization: Exchange, SubjectOfOperationalConstraint

Description

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

«enumeration»

OperationalExchangeKind

lexchangeKind

MaterielExchange

OrganizationalExchange
EnergyExchange

InformationExchange realizes

realizedByMessage

*

ConfigurationExchange
GeoPoliticalExtentExchange

realizes realizedByActivityEdge

*

_ realizedOperationalExchange
* 1

operationalFlow

*

realizedByCon

*

Lconveys

[

| OperationalExchangelt

Attributes

two OperationalPerformers.

N

QperationalExchangeltem o
Backage: Connectivity \"Q
isAbstract: Yes $
(feneralization: Resource, SubiectOfSecurithon:ﬁan)int, Exchangeltem
Description \.O

o

Q>

perationalPerformers and conveyed-byan OperationalExchange.

0O

SubjectOfSecurMonstraint Resource Exchangeltem

OperationalExchangeltem [ C°NVeYS

Figure 9:63 - OperationalExchange O\\

S
\
S

Q/Q

trustLevel : Real[0..1] Captures the directional arbitrary level of t@gelated to an OperationalExchange befween

O
n abstract grouping for elements that @éhes the types of elements that can be exchanged between

N\ *

definition

T
part

*

T

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

O
Figure 9:65 - OperationallnterfaceOQ

\
>
<

onalPort

Package{ Connectivity

isAbstraft: No

Generalization: MeasurableElement .

Operat

Descripti¢n

xO
An intera

defined by an Operationallnterface.

O

-

(§ i MeasurableElement

Operationa t

tion point for an OperationalAgent thr(i@ hich it can interact with the outside environment and which is

Q\

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 G
* P

Figure 9:67 - OperationalSignal

Domain MetaModel::Operational::Processes \C_)

QperationalActivity Q
Hackage: Processes QO
isAbstract: No N
(Generalization: SubjectOfOperationalConstraint, Process \
Dyescription \'\(\
An Activity that captures a logical process, speciﬁ@@ldependently of how the process is carried out.
xO
% SubjectOfOperationalConstraint | | Process |
N
; .
activity consumingActivity
0.1 1
[ operationalActivityAction operationalActivity performedActivity
. 0..1 1
type implementingActivity
0.1 1
realizedActivity
edge activity 1
* 0.1
operation 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.

OperatjonalActivityEdge

Package{ Processes QOQ

isAbstraft: Yes

General:ration: ProcessEdge ‘\

Descripti¢n

A tuple that shows the flow of Resources (objects/information)between Operational ActivityActions.

Standard&
Package %c

ProcessUsage
JAN

operationalActivity operationalActivityAction

ot

type
0.1

* 0.1
realizedByActivityEdge realizes _

Figure 9:70 - OperationalActivityEdge

ationalActivity

SSES

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

ISO/IEC 19540-1:2022(E)

=0

4

— -~ =

S >

=0

ackage: States
Abstract: No

CapabliiityConfiguration

Figure 9:71 - StandardOperational Activity

Domain MetaModel::Operational::States

DperationalStateDescription

Leneralization: MeasurableElement, StateDescription

escription

state machine describing the behavior of an OperationalPerfornier, depicting how the OperationalPerformer r

various events and the actions.

StateDescription

MeasurableElement

AO)

OperationaIStg?é'bescription "

stateDescription subject

0.1

Figure 9:72 - OperationalStateDescription

)omain MetaModel::Operational::Interaction Scenarios

DperationalinteractionScenario

aekage: Interaction Scenarios

OperationalAgent

psponds

18

Generalization: InteractionScenario

K] 4 AL
AbstractINo

Description

A specification of the interactions between OperationalPerformers in an Operational Architecture.
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InteractionScenario
operationallnteraction operationalMessage
1 —
Figure 9:73 - OperationallnteractionScenario

OperatjonalMessage Q‘L
Package] Interaction Scenarios r\’(]/
isAbstraft: No Q’
Generalization: InteractionMessage q@ab‘
Descripti¢n O'\

Message for use in an OperationallnteractionScenario which carries any of the subtypes of C\R%ﬁionalExchange.
N
& o)
N

e "
$ calls

C e
S\ 0.1

InteractionMessage

xO
operationalMessa@ operationallnteraction _

-

from

Sl

« 1
o

N
Q% Figure 9:74 - OperationalMessage

Domain Met@del::Operational::Information

Informfté% lement

Package: Information

isAbstract: No

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

O

DperationalConstraint
ackage: Constraints
$Abstract: No
feneralization: Rule

N~ -

Description

N>

Rule governing an operational architecture element, i.e., OperationalPerformer, Operational Activity,
nformationElement etc.

—

Rule

trainedEl t
OperationalConstraint ] constrained=lemen SubjectOfOperationalConstraint

*

Figure 9:76 - OperationalConstraint

pubjectOfOperationalConstraint
ackage: Constraints

i$Abstract: Yés

feneralization: UAFElement

=N

o~ =

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 ({)/

,\.‘lx
9.1.4 Domain MetaModel::Services b‘Q’

UAFElement

Stakeholdlers: Enterprise Architects, Solution Providers, Systems Engineers, Software Architects, I;{%O'st Architects.
Concerng: specifications of services required to exhibit a Capability. Q/C)
\

Definition: shows Service Specifications and required and provided service levels of th%@.}eciﬁcations required to
exhibit a Capability or to support an Operational Activity. S\\
@)

Domain MetaModel::Services::Taxonomy QOQ
ServiceSpecification s\\‘}\
Package] Taxonomy Q
isAbstragt: No \,\Q
Generalifzation: PropertySet, VersionedElement, CapableEleiment

Descripti¢n A\

xO

The speciffication of a set of functionalities provid@? one element for the use of others.

O

| VersionedEl

serviceSpecification
1 B

consumedService
1 B

type instance
1 *

genericService
1 *

specificService

* 1 *

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.

genericService

1 specificService |1

: : oo O
Figure 9:79 - SerV|ceSpeC|f|cat|obﬂnerallzatlon

<

Domain MetaModel::Services::Structure s\\‘}\

1

%
ServiceConnector N
BRackage: Structure . Q)$
isAbstract: No A\
(Feneralization: MeasurableElement \{‘\O
Description C)\CJ

N>

channel for exchange between @ ServiceSpecifications. Where one acts as the consumer of the other.

O

—
yasurableElement

fromRole

1
toRole

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

method
* -

operation O

parameter

*

1
method
* 1

methodCall message

0.1 -
\‘Q@

Figure 9:81 - ServiceMethod

K\
Servic¢eParameter xO
Package] Structure . (\}"
isAbstragt: No C)\\

Generalization: ProcessParameter §

O

Descripti¢n

A type that represents inputs an@)ﬁts of a ServiceFunction, represents inputs and outputs of a ServiceSpecification.

{y\%\
&

D
R

parameter
* 0..1

¥ 1

definition
1

OperationalExchangeltem

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 k@

1 v
fromRole \\Q/C)
1 B

whole part

Figure 9:83 - ServiceSpeca@lonRole

N

Domain MetaModel::Services::Connectivity,
)
Servicelnterface ®$
Backage: Connectivity A\
isAbstract: No \0
Generalization: PropertySet \\c\}‘
Description C)
A contract that defines the Servi ethods and ServiceMessageHandlers that the ServiceSpecification realizes.

o>
o2
Y

PropertySet

method providedinterface

* 1 * *

,(h usage definition requiredinterface
% * 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
1

1 *

definition usage
1 *

fromPort
1

Figure 9:85 - ServicePort

Domain MetaModel::Services::Processes

ServicéFunction

Package{ Processes OQ
isAbstraft: No Q
Generalization: Process ‘\\>\'\

Descripti¢n (%)

An Activity that describes the abstract behavior of ServiceSpeg&ations, regardless of the actual implementation.
K\
S
O

\ ¢ behavior

N 0.1

serviceFunctionPtcﬁ@ serviceFunction
. ~ 0.1

realizedServiceFunction
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 * O'\
NZ

yerviceFunctionEdge g\\%

ackage: Processes O)

i§Abstract: Yes OQ
feneralization: ProcessEdge \\Q

Description 5\0

*

=N

-~ -

Z
tuple that shows the flow of Resources (objects/infogﬁ&n) between Operational ActivityActions.

A
R\4
ProcessEdge
xO
&
o
inc&rﬁming from
NN 1
utgoing to

* 1
edge function
* 0..1

éov Figure 9:88 - ServiceFunctionEdge

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
SeryiceSpecificatl

Figure 9:89 - ServiceStateDescription

Domain MetaModel::Services::Interaction Scenarios

ServicelnteractionScenario

Package

Interaction Scenarios

isAbstragt: No

Generalization: InteractionScenario

ServiceMessage

Descripti¢n
A specifigation of the interactions between ServiceSpecifications.
InteractionScenario
ServicelnteractionScenario| _Se€rvigelnteraction message
1 *
Figure 9:90 - ServicelnteractionScenario
ServiceMessage
Package] Interaction Scenarios
isAbstragt: No

Generalization: InteractionMessage

Descripti

Message

n

for use itraService Event-Trace.

140
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InteractionMessage

message servicelnteraction
* 1

0..1

realizes Exchange (l/
0.* Q'\ :
Figure 9:91 - ServiceMessage '\(SQ

Domain MetaModel::Services::Constraints O\\Q/
ServicePolicy ;\\O*)
Backage: Constraints << o)
isAbstract: No Q
(feneralization: Rule Q

N\
Qescription \\}

Z
A constraint governing the use of one or more ServiceS& ications.
)
4\
Rule
xO

policy constrainedSpecification _

O : Figure 9:92 - ServicePolicy

2
Domain Ma@odel::Services::TraceabiIity

. \'e
Cons

F ackﬁ&? Traceability

It @tract: No

Generalization: MeasurableElement

°

Description

A tuple that asserts that an Operational Activity make use of a service.
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OperationalActivity
1

consumingActivity

MeasurableElement

Consumes

consumedService

ServiceSpecification

*

Figure 9:93 - Consumes

1

9.1.5 Domain MetaModel::Personnel

Stakehol

Concerng

Definitiof: aims to clarify the role of Human Factors (HF) when creating architectures in ordér’te facilitate both Human|

ers: Human resources, Solution Providers, PMs.

: human factors.

Factors Ifjtegration (HFI) and systems engineering (SE).

Domain MetaModel::Personnel::Taxonomy

Organigation

Package

Taxonomy

isAbstraft: No

Generalization: OrganizationalResource

Descripti

A group d
purpose.

n

OrganizationalResource

?~

@‘%ization
Q~

f OrganizationalResources (Persons, Posts, Organizations and Responsibilities) associated for a particular

definition
1

organization subOrganization
type instance

SubOrganization

1

*

ActualOrganization

organization

post

OrganizationalResource
Package: Taxonomy
isAbstract: Yes

Generalization: PhysicalResource, Stakeholder

142

1

Figure 9:94 - Organization

1.*

PostRole
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Description

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

PhysicaIResource| | Stakeholder

from riskOwner
- ] OrganizationalResource 1' W " d
to Vd

i e

Figure 9:95 - Organlzatlo@Qesource

Rerson
Hackage: Taxonomy $’\.\Q\
i§Abstract: No Q@

: A o K\
(eneralization: OrganizationalResource o
DQescription \{:\'

O

type of a human being used to deﬁn@ characteristics that need to be described for ActualPersons (e.g., properties
ich as address, telephone numbe@auonahty, etc.).

O

O . OrganizationalResource

%

Q~O type instance
s ]
&v Figure 9:96 - Person

7o)

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).
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OrganizationalResource

definiti
Post etinition PostRole
1

type instance

1

ActualPost

*

Figure 9:97 - Post

Responsibility

Package{ Taxonomy

isAbstraft: No

Generalization: OrganizationalResource

Descripti¢n

The type pf duty required of a Person or Organization.

OrganizationalResource
AN

Responsibil'%\(o
type | 1

%,

instance

ActualResponsibility
X

Figure 9:98 - Responsibility

Domain MetaModel::Personnel::Structure

PostRoale

Package]{ Structure

isAbstragt: No
Generalization: OfganizationalResource, ResourceRole

Descripti¢n

fa post in the context of another ﬂrganiwlﬁnna]R esource Creates a whnlﬁ-pnrf re]nfinnchip

A usage d
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OrganizationalResource ResourceRole

post organization
1.* 1

PostRole Organization

definition
1

Post

Figure 9:99 - PostRole

pubOrganization
ackage: Structure
i$Abstract: No

feneralization: OrganizationalResource, ResourceRole

=N

o~ -

—

escription

N>

type of a human being used to define the characteristics that need/tp'be described for ActualPersons (e.g., pro
ich as address, telephone number, nationality, etc.).

w2

ResourceRole OrganizationalResource

*

SubOrgan{\@Fn subOrganization organization | Organization

.

@ . definition

1

Y

Figure 9:100 - SubOrganization

Domain MetaModel::Personnel::Connectivity

Command
Hackage: Connectivity

berties

isAbstract: No
Generalization: ResourceExchange

Description

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

1
to

4
T

conveyedData (l()/
S o
N

{redefines conveys}

OrganizationalResource

Figure 9:101 - Command

Q'\
Control \\<(/
Package] Connectivity O
isAbstraft: No g\\o”)
Generalization: ResourceExchange @)

- N
Descripti¢gn
O

A type of|ResourceExchange that asserts that one PhysicalResource co@ another PhysicalResource (i.¢., the driver o
a vehicle fontrolling the vehicle speed or direction). o

—

to

1
from

1

{redefines conveys}

Q?‘
< Figure 9:102 - Control

PhysicalResource

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
Competence
Backage: Constraints
isAbstract: No
(eneralization: PropertySet, SubjectOfForecast Q/C)
DQescription O\\
A specific set of abilities defined by knowledge, skills and aptitude. 6\\
SubjectOfForecast PropertySel<>Q
NI B
N
specifiedCompetence

1 *
to

1 *

Figure 9:104 - Competence

O

:ompetenceFoQéPe
ackage: Constr@%

$Abstract: N(Q~
Leneralization: MeasurableElement

esc/r{%%

o

o

]

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

Figure 9:105 - CompetenceForRole

RequiresCompetence QY
Package] Constraints (ob‘
isAbstragt: No '\Q)
Generaligzation: MeasurableElement Q/C)
Descripti¢n O\\
A tuple that asserts that an ActualOrganizationalResource is required to have a speciﬁ{ of Competencies.
& O
MeasurableElement QO
N\
QO
- e
* &1\
)
Q\ from OrganizationalResource

* \O 1
-

) :
Figur: .\t06 - RequiresCompetence

Domain MetaModeI::Persoe)@ﬁRoadmap

FillsPost O
Package{ Roadmap %\
isAbstragt: No O

Generalization: M%@Qa;lemement

Descripti¢n ?\

A tuple th a@serts 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

Attributes

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

Domain MetaModel::Personnel::Traceability

O

lompetenceToConduct
ackage: Traceability

$Abstract: No

feneralization: MeasurableElement

N~ -

Description

A tuple used to associate a Function with a specific set of Competencies needed to conduct the Function.
MeasurableElement
ifiedC t functi
Competence SpecTIXpetence CompetenceToConduct unction Function
1 * * 1

Figure 9:108 - CompetenceToConduct

[{e)

.1.6 Domain MetaModel::Resources

[ |

)omain MetaModel::Resources::Taxonomy

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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ResourceArchitecture

inst t doctri
FieldedCapability |~ Y*°J capabilityConfiguration octrine
. 1 :

StandardOperationalActivity

Figure 9:109 - CapabilityConfiguration

Natura|Resource

Package{ Taxonomy

isAbstragt: No

Generalifzation: PhysicalResource

Descripti¢n

Type of physical resource that occurs in nature such as oil, water, gas or coal.

PhysicalResource

i

NaturalResource

Figure 9:110 - NaturalResource

PhysicplResource

Package{ Taxonomy

isAbstragt: Yes

Generalization: ResourcePerformer

Descripti¢n

ct type defining physical resources (i.e., OrganizationalResource, ResourceArtifact and NaturalResource).

An abstra
ResourcePerformer
- T from
PhysicalResource Control
to
=~ T
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

[ ]

ResourceArchitecture

CapabilityConfiguration ResourceMitigation SecurityEncIa)lK N System

hysicalArchitectureOfEnterprisePhase
physt rect il ActualEnter@’Phase
* ya

Figure 9:112 - ResourceArchitecture

ResourceArtifact

ackage: Taxonomy

$Abstract: No

(eneralization: PhysicalResource

i B & |

Description

N>

type of man-made object that contains'ie-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 tionalExch

gelt | |" bjectOfForecast

Desirer K]

|

type

1

wiTore:

ResourcePerformer

isStandardConfiguration : Boolean = false

(e
performingResource
1 * _

*

ownedPort

1

*

operation

*

stateDescription

subject

*

requiredinterface

0..1

*

providedinterface

*

Attributeq

from

resource

*

&

QO

Figure 9:114 - Resouer@rformer
b\

N
@

realizingResource

S

*

instance

*

)
\Z

isStandardConfiguration : Boolean[] Indicates if the\'@sourcePerformer is StandardConfiguration, default=false.

Software C)\\
Package{ Taxonomy .
isAbstragt: No

oF

OQO

General:ration: ResourceArtifact

o

Descripti¢n

A sub-type of ResourceA\@t at specifies an executable computer program.

Q~
&
?\

%&

System

Package: Taxonomy

isAbstract: No

Generalization: ResourceArchitecture

152

Figure 9:115 - Software
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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
AN

ISO/IEC 19540-1:2022(E)

b u |

ResourceMethod
ackage: Structure
i§Abstract: No

N~ -

feneralization: ProcessOperation

]

escription

ProcessOperation

System

Figure 9:116 - System

Domain MetaModel::Resources::Structure

A behavioral feature of a ResourcePerformer whose behavior is;specified in a Function.

Resourcel\@&f

.

Q-
©

).

operation
P Resourcelnterface
*
operation
ResourcePerformer
*
operation function .
Function
*
1
parameter [pesourceParameter
0..1 *
calls
ResourceMessage
0.1

Figure 9:117 - ResourceMethod

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

1

* 0..1
parameter function
type

ResourceExchangeltem

Figure 9:118 - ResourceParameter

rcePort

Package] Structure

isAbstraft: No
Generalization: Protocollmplementation, MeasurableElement

Resoul

Descripti¢n
An interagtion point for a ResourcePerformer through which it can interact
defined by a Resourcelnterface. \\

toPort

ResourcePerformer

1
fromPort

1

Figure 9:119 - ResourcePort

rceRole ‘S§>

Resoui
Package Structt%Q
isAbstraft: 0?~

: SubjectOfResourceConstraint, LocationHolder, AssetRole, InteractionRole

N

Generalilz

Description

Usage of a ResourcePerformer in the context of another ResourcePerformer. Creates a whole-part relationship.

154
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|

= T

9

o0 A =

AssetRole | |lnteractionRole| |SubjectOfResourceConstraint| |LocationHolder|

ResourcePerformer

part

implementingResourceRole
1

fromRole

toRole

riskOwner

from
1

rojectType projectRole

*

{subsets type}

O

N\

Figure 9:120 - ResourceRole

)omain MetaModel:{Resources::Connectivity

ResourceCon r
ackage: Conne@

%: Protocollmplementation, MeasurableElement

tuzo RacanrcaR Alac
HWOESO0UTFECEe 015~

al

2

"

Lo
«enLﬁh@ratlon »

. (RoleKind
X

nent
Used Configuration

Part

Human Resource
Platform

System

Sub Organization
Post Role
Responsibility Role
Equipment

Sub System Part
Hosted Software
Artifact Component

Other

)Used Physical Architecture

Natural Resource Compdnent
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MeasurableElement

fromRole

realizedByConnectoexchange _

boundaryCondition
(1/

-
-

toRole

fromPort
1 *
toPort

1 * 03
N
Figure 9:121 - ResourceConnector C)
\
ResourceExchange O
Package] Connectivity s\\GJ
isAbstragt: No o
GeneralTation: Exchange OQ
Descripti Q

S

Asserts that a flow can exist between ResourcePerformers (i.e., ﬂow%f data, people, material, or energy).

t h lizedB i
RdsourcePerformer 0 exchange realizedByConnec or—

1 * *
from
1 realizes realizedByFunctionEdge_
conveys " .

ResqurceExchangel le Vi realizes realizedByMessage
NS * [ |

*
«enumeration» /exch@(ind realizes

ResouyceCommunication realizingResourcelnteractions

ResourceEnergyFlow ?\ *

GeoP4¢liticalExtent ge

AN

=
S

Figure 9:122 - ResourceExchange

ResourceExchangeltem
Package: Connectivity

isAbstract: Yes
Generalization: Resource, SubjectOfSecurityConstraint, Exchangeltem
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Description

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

R R

conveys

ResourceExchangeltem ResourceExchange]
/subject /affectedFunctions Funei\k\)
type v
ResourceParameter
1 A
art v
i ResourceSignal
<
ResourcePerformer GeoPoIiticaIE&é&T ype DataElement
)

Figure 91123 - ResourceExchangeltem

b u |

Resourcelnterface
ackage: Connectivity
$Abstract: No
feneralization: PropertySet

o

o

DQescription

A declaration thatspecifies a contract between the ResourcePerformers it is related to and any other ResourcePgrformers
if can interact with: It is also intended to be an implementation of a specification of an Interface in the Business pnd/or
ervice layer:

L
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PropertySet

implementingResourcelnterface

1

type

* _

1

requiredinterface

ResourcePerformer

*

providedInterface

*

rceSignal
Connectivity
et: No

Resoul
Package
isAbstra

operatior-
*

Figure 9:124 - Resourcelnterface

Generalifzation: ResourceExchangeltem
Descripti¢n
o
A propertly of an element representing something in the physic@rld, expressed in amounts of a unit of measure.
¥
Resou@xchangeltem
part | *

A=
S
Q
C)O

O.
o)

N Metal@gr: :Resources::Processes

Function

Package Eé&:sses

Domai

Figure 9:125 - ResourceSignal

O
¥

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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type /affectedFunctions
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0..1
functionAction function

realizingFunction

/subject
subjec I ResourceExchangeltem |

0.1
1
- parameter function performedFunction
= 04
_ operation function function
1

b 1 |

unctionAction é}

Hackage: Processes <<
isAbstract: No QO
(Greneralization: ProcessUsage 0\\
DQescription Q:\

) &

type N\

call of a Function indicating that the Function is perf&kmed by a ResourceRole in a specific context.

incoming

0.1 O\“

*

outgoing

functm . functionAction

*

0_%\J *

Figure 9147 - FunctionAction

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

T

to outgoing | FunctionEdge
1 *
from incoming
1 *

ResourceExchange

realizedByFunctionEdge realizes

*

FunctionAction

Figure 9:128 - FunctionEdge

Domain MetaModel::Resources::States

ResourceStateDescription

Package] States

isAbstragt: No

Generalization: MeasurableElement, StateDescription

Descripti¢n

A state mpchine describing the behavior of a ResourcePerformer, depicting how.the ResourcePerformer responds to
various eyents and the actions.

StateDescription MeasurableElement

o

Resour: @teDescription
oS

stateDescription | *

subject | 0..1

ResourcePerformer

Figure 9:129 - ResourceStateDescription

Domain MetaModel::Resources::Interaction Scenarios

ResourceMessage

Package] Intéraction Scenarios
isAbstragt: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

realizedByMessage realizes _
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1 G
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1

resourceMessage resourcelnteraction e—

* 1

O

Figure 9:130 - ResourceMessage O\\

N O&\%
O

Domain MetaModel::Resources::Information

DataElement
. : N
Hackage: Information s\\},
i$Abstract: No %)
Generalization: SubjectOfResourceConstraint, Resour‘c&set, ResourceExchangeltem
Description .
; @
A formalized representation of data that is man@d by or exchanged between resources.
AP
ResourceExchanbeltem SubjectOfResourceConstraint ResourceAsset

]

©

implementingDataElement
1 *

conveyedData

. {redefines conveys}
é 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.

AssetRole
AN
part type
ResourceAsset DataRole DataElement
* 1

Figure 9:132 - DataRole

Domain MetaModel::Resources::Constraints

ResourceConstraint
Package] Constraints
isAbstra¢t: No
Generalization: Rule

Descripti¢n

A rule goyerning the structural or functional aspects of an implementation’

Rule

constrainedElement

SubjectOfResourceConstraint

ResourceConstraint

Figure 9:133 - ResourceConstraint

SubjectOfResourceConstraint
Package{ Constraints

isAbstragt: Yes

Generalifzation: UAFElement

Descripti¢n

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

UAFElement

N

constrainedElement
| SubjectOfResourceConstraint ||< I

ResourceConstraint |

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

Figure 9:134 - SubjectOfResourceConstraint
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Domain MetaModel::Resources

Forecast
Package: Roadmap
isAbstract: No

Generalization: MeasurableElement

Description

::Roadmap

ISO/IEC 19540-1:2022(E)

>

SubjectOfForecast

| MeasurableElement |

T

forecastedUsage

1 *

forecastSubject

=N

ackage: Roadmap
$Abstract: Yes

=

Description

N>

jubjectOfForecast

1 *

Forecast

tuple that specities a transition from one Asset, Standard, Competence to another future one. It 1s related to.ar
ctualEnterprisePhase to give it a temporal context.

forecastPeriod {

Figure 9:135 - Forecast

beneralization: UAFElement

UAFElement

T

n abstract type grouping elements that cambe the subject of a Forecast.

0.1 1

ActualEnterprisePhase

f tedU
SubjectOfForecast orecasied.sage Forecast
forecastSubject
T | |
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
Technology
Figure 9:137 - Technology
VersionedElement
Package{ Roadmap
isAbstraft: Yes

Generalization: UAFElement

Descripti

An abstraj
to Actuall

n

Ct type grouping ResourcePerformer and ServiceSpecification that allows VersionOfConfiguration to be relategl
ProjectMilestones.

UAFElement

T versionReleased vérsionReleasedAtMilestone
VersionedElement ActualProjectMilestone

*

versionWithdrawn versionWithdrawnAtMilestone

* *

type VersionOfConfiguration
1

ServiceSpecification| |ResourcePerformer

Versio
Package

Figure 9:138 - VersionedElement

nOfConfiguration
Rgadmap

isAbstra

Lt No

Generali

zation: 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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i§Abstract: No

]

o

O .
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ackage: @?ﬁap
i Abstraés 0
en«yfzation: PropertySet

iption
T

version
1.% -

type

VersionedElement

beforeType
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1 *

Figure 9:139 - VersionOfConfiguration N

(Generalization: MeasurableElement Q
Description QO
N
A tuple between two VersionOfConfigurations that denotes thé\‘g’le VersionOfConfiguration follows from anot
Z
o)
MeasurableElement N ®$
K\
afterType

1
beforeType

1

Figure 9:140 - VersionSuccession

her.

A set of VersionedElements.
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PropertySet

{

kind

WholeLifeConfiguration «enumeration»
1 WholeLifeConfigurationKind
version [1..* Service
OrganizationalResource
VersionOfConfiguration RegsourcePerformer

Figure 9:141 - WholeLifeConfiguration

Domain MetaModel::Resources::Traceability

Protocplimplementation
Package] Traceability
isAbstragt: Yes
Generaligzation: UAFElement

Descripti¢n

An abstraft type grouping architectural elements that can implement Protocols.

UAFElement

i

0 implements
ProtocollmplementatioQ\‘ mp Protocol
T 0..1
ResourceConn t;:>r ResourcePort

Figure 9:142 - Protocollmplementation

9.1.7 Pomain MetaModel::Security

Stakeholglers: Security Architects, Security Engineers. Systems Engineers, Operational Architects.

Concerng: addrésses the security constraints and information assurance attributes that exist on exchanges between
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

166 © ISO/IEC 2022 - All rights reserved


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

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.

ISO/IEC 19540-1:2022(E)

PropertySet LocationHolder | | SubjectOfSecurityConstraint Conceptitem SubjectOfForecast
T T FANRIVAN
categoryCategorizesAsset isfvi —W

SecurityCategory gory gonz Asset satisfyingAsset q/ isfy
1 *
ffectedAsset
affectedAsse Affectd
1

tectedAsset
protectedAsse Protects
1
ResourceAsset| | OperationalAsset

=0

g

DperationalAsset
ackage: Taxonomy
$Abstract: Yes

(Generalization: Asset

Figure 9:143 - Asset

Asset

OperationalAsset

part

AN

OperationalAgent

InformationElement

Figure 9:144 - OperationalAsset

InformationRole

perationalMitigation

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{ Taxonomy
isAbstraft: Yes
Generalifzation: Asset

Asset

T part \
Resou;tr:eAsset " DataRoI(%

ResourcePerformer DataElement

Figure 9:146 - ResourcéAsset

ResourceMitigation

Package{ Taxonomy

isAbstrag¢t: No

Generalization: ResourceArchitecture

Descripti¢n

A set of ResourcePerformers intendedto-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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