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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by the respective organization to deal
with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest.
Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are described in the ISO/
IEC Directives, Part 1. In particular the different approval criteria needed for the different types of document should be
noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see
www.iso.org/directives).

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

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

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

This document was prepared by the Object Management Group (OMG) and was adopted, under the PAS procedure, by
Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodies of
ISO and IEC.

This document is related to:

« ITU-T Recommendation X.902 (1995) | ISO/IEC 10746-2:1995, Information Technology - Open Distributed
Processing - Reference Model: Foundations

« ITU-T Recommendation X.903 (1995) | ISO/IEC 10746-3:1995, Information Technology - Open Distributed
Processing - Reference Model: Architecture

 ITU-T Recommendation X.920 (1997) | ISO/IEC 14750:1997, Information Technology - Open Distributed
Processing - Interface Definition Language

Apart from this Foreword, the text of this document is identical with that for the OMG specification for Unified Profile
for DoDAF and MODAF (UPDM), v2.1.1.
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Introduction

The rapid growth of distributed processing has led to a need for a coordinating framework for this standardization and
ITU-T Recommendations X.901-904 | ISO/IEC 10746, the Reference Model of Open Distributed Processing (RM-ODP)
provides such a framework. It defines an architecture within which support of distribution, interoperability and portability
can be integrated.

RM-ODP Part 2 (ISO/IEC 10746-2)) defines the foundational concepts and modeling framework for describing distributed
systems. The scopes and objectives of the RM-ODP Part 2 and the UML, while related, are not the same and, in a number
of cases, the RM-ODP Part 2 and the UML specification use the same term for concepts which are related but not
identical (e.g., interface). Nevertheless, a specification using the Part 2 modeling concepts can be expressed using UML
with appropriate extensions (using stereotypes, tags, and constraints).

RM-ODP Part 3 (ISO/IEC 10746-3) specifies a generic architecture of open distributed systems, expressed using the
foundational concepts and framework defined in Part 2. Given the relation between UML as a modeling language and Part
3 of the RM-ODP standard, it is easy to show that UML is suitable as a notation for the individual viewpoint
specifications defined by the RM-ODP.

This International Standard for Unified Profile for DoODAF and MODAF (UPDM) is a standard for the technology
specification of an ODP system. It defines a technology to provide the infrastructure required to support functional
distribution of an ODP system, specifying functions required to manage physical distribution, communications,
processing and storage, and the roles of different technology objects in supporting those functions.
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Subpart I - Introduction

This subpart contains the following clauses and sub clauses:
1 Scope
2 Compliance

+ 2.1 Compliance Levels
*2.1.1 Level 0 : Based on UML 2 and Partial SoaML Import
*2.1.2 Level 1 : Based on UML 2 and Full SysML Import

+ 2.2 Compliance to DoDAF 2.0.2
3 Normative References
« 3.1 Overview
« 3.2 References
4 Terms and Definitions
5 Symbols and Acronyms
6 Additional Information
« 6.1 Additional Materials

« 6.2 Overview of this International Standard
¢ 6.2.1 Intended Audience
* 6.2.2 Organization
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INTERNATIONAL STANDARD

Information technology - Object Management Group
Unified Profile for DODAF and MODAF (UPDM 2.1.1)

1 Scope

This International Standard provides a specification language, UPDM, that is readily understandable not only by the
community of architects of information technology systems but also by a wide range of end users including executives
and enterprise management that sponsor such systems, program managers that oversee their development, developers of
supporting hardware and software (design, implementation, and testing), subject matter experts, and end users. UPDM
bridges the gap from setting of requirements to high level system design and to visualization for practitioners. While
designed in the context of military organizations and their procurement processes, UPDM can also be applied in entirely
civilian industrial and service organization contexts.

UPDM 2.1.1 supports the capability to:

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

« model consistent architectures for system-of-systems down to lower levels of design and implementation;
» model service oriented architectures;
« support the analysis, specification, design, and verification of complex systems; and

- improve the ability to exchange architecture information among related tools that are UML based and tools that are
based on other standards.

The profile provides the modeling of operational capabilities, services, system activities, nodes, system functions, ports,
protocols, interfaces, performance, and physical properties and units of measure. In addition, the profile enables the
modeling of related architecture concepts such as DoD’s doctrine, organization, training material, leadership & education,
personnel, and facilities (DOTMLPF) and the equivalent UK Ministry of Defence Lines of Development (DLOD)
elements.

UPDM 2.1.1, as illustrated in Figure 1.1, addresses DoDAF and MODAF Viewpoints as well as enabling extensions to
new architecture perspectives (e.g., Services views, Custom views, Logistics views cost views, etc.). MODAF
terminology has been used for simplicity.

3
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|Technica| View point

Systems Viewpoint |

All Views Viewpoint Strategic View point

Custom Viewpoint

Acquisition View point

Operational View point Services Viewpoint

Figure 1.1 - UPDM Viewpoint Support lllustration

2 Compliance

21 Compliance Levels

UPDM 2.1.1 specifies two compliance levels corresponding to supporting a UML-based profile and a UML+ OMG
SysML profile as seen in Figure 2.1
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Figure 2.2 - L0 and L1

211 Level 0: Based on UML 2 and Partial SoaML Import

Figure 2.2 illustrates that UPDM 2.1.1 Compliance Level 0 is an implementation of UPDM extending UML 2 and
importing several SoaML stereotypes - namely Capability, Servicelnterface, Expose, Attachment, Request, Service,
MessageType, Property, ServiceChannel, Participant. In order for a tool to be considered as compliant with LO, the
following must be true:
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- All stereotypes, classes, attributes, constraints, associations, and package structures that are scoped to the L0 package
(including sub-packages) must exist and be compliant with this International Standard.

«  XMI import and export of the user model and profile must be supported.

« A Level 0 compliant implementation must be able to import and export Level 0 UPDM 2.1.1 models with 100%
fidelity (i.e., no loss or transforms).

« A Level 0 compliant implementation must be able to import Level 1 UPDM 2.1.1 models with only minimal losses.

2.1.2 Level 1:Based on UML 2 and Full SysML Import

Figure 2.2 illustrates that UPDM 2.1.1 Compliance Level 1 includes everything in Level 0 and imports the SysML profile
(with all its subprofiles). As part of UPDM Compliance Level 1, constraints are defined in UPDM L1 that pair together
the application of SysML and UPDM 2.1.1 stereotypes. This provides a UPDM 2.1.1 implementation that can be
seamlessly taken forward into SysML modeling. For a tool to be considered as compliant with L1, the following must be
true:

« All stereotypes, classes, attributes, constraints, associations and package structures that are scoped to the L1 package
(including sub-packages) must exist and be compliant with this International Standard.

«  XMI import and export of the user model and profile must be supported.

« A Level 1 compliant implementation must be able to import and export Level 1 UPDM 2.1.1 models with 100%
fidelity (i.e., no loss or transforms).

« A Level 1 compliant implementation must be able to import Level 0 UPDM 2.1.1 models with no loss, and
transformations where necessary.

2.2 Compliance to DoDAF 2.0.2

The Unified Profile for DODAF and MODAF version 2.1, conforms with DoDAF 2.0.2.
3 Normative References

3.1 Overview

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

3.2 References

« ISO/IEC 19505-2 , Information technology — OMG Unified Modeling Language (OMG UML) Version 2.4.1 — Part
2: Superstructure; pas/2011-08-06

«  OMG Specification formal/ 2010-05-03, UML Infrastructure, v2.3
«  OMG Specification formal/ 2010-05-05, UML Superstructure, v2.3

«  OMG Specification formal/ 2005-09-01, XML Metadata Interchange (XMI), v2.1
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«  OMG Specification formal/2006-05-01, Object Constraint Language, v2. 0
«  OMG Specification formal/2012-03-01, SoaML, v1.0
«  OMG Specification formal/2010-06-01, SysML, v1.2

«  The MOD Architectural Framework (MODAF) Version 1.2.002 (https://www.gov.uk/guidance/mod-architecture-
framework)

« The DoD Architecture Framework (DoDAF) Version 2.02 (http://dodcio.defense.gov/Library/
DoDArchitectureFramework.aspx)

4 Terms and Definitions

Any additional terms created to implement UPDM have been defined within this standard.

5 Symbols and Acronyms

Table 5.1 - Glossary of abbreviations and acronyms

AcV-* Acquisition View

AV-* All View

BPMN Business Process Model and Notation

C4ISR Command, Control, Communications, Computers, Intelligence, Surveillance, and
Reconnaissance

COI Communities of Interest

CV-* Capability View

DIV-* Data and Information Views

DM?2 DoDAF Meta Model

DMM UPDM Domain Meta Model

DoD United States Department of Defense

DoDAF Department of Defense Architecture Framework

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

EIE Enterprise Information Environment

IDEAS International Defense Enterprise Architecture Exchange

IDEF Integrated DEFinition

JCIDS Joint Capabilities Integration and Development System

JETL Joint Essential Task List

MOD United Kingdom Ministry of Defence

MODAF Ministry of Defence Architecture Framework

8
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Table 5.1 - Glossary of abbreviations and acronyms

NAF NATO Architecture Framework

INEC Network Enabled Capability

NCW NetCentric Warfare

NCAT NetCentric Assessment Tool

NCOIC NetCentric Operations Industry Consortium
OV-* Operational View

PES DoDAF Physical Exchange Specification
POC Proof of Concept

PV-* Project View

SoS System of Systems

SOV-* Service Oriented View

StdV-* Standards View

STV-* Strategic View

Sv-* System View

SveV-* Service View

TPPU Task, Post, Process, and Use

TV-* Technical View

UPDM Unified Profile for DODAF and MODAF

6 Additional Information

6.1 Additional Materials

Accompanying this International Standard are XMI files and requirements documents, as listed below.

Table 6.1 - Additional Materials
Title OMG Document Number  [Supersedes

'UPDM Profile Submission

dtc/2012-12-17

dtc/12-01-03

[UPDM Profile Submission - ERRATA

N/A

N/A

UPDM 2.1 specification with change notes dtc/2012-12-18 N/A
Inventory List dtc/2012-12-15 N/A
Final Report dtc/2012-12-16 N/A

UPDM XMI Document for UML

dtc/2012-10-04,
dtc/2012-11-05

dtc/2011-06-15

UPDM Requirements Traceability Document N/A N/A
UPDM Requirements Traceability Document - ERRATA|N/A N/A
9
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6.2 Overview of this International Standard

6.2.1 Intended Audience

It is expected that this International Standard will be of interest to end users, commercial, industrial and military, who
expect to use this profile, and to tool vendors interested in developing tool support for the development of enterprise and
system of systems architectures.

6.2.2 Organization

DoDAF and MODAF are formally expressed as domain-specific meta-models known as the DoDAF Meta Model (DM2)
and the MODAF Meta Model (M3) respectively, this provides the foundation for the UPDM domain metamodel and
profile. There is also a set of viewpoints and views that address the concerns of a well-defined set of stakeholders. This
International Standard organizes the presentation of the UPDM 2.1.1 abstract and concrete syntax around the meta-
models, with effort made to establish a maximum set of common Core models and a minimum set of DoDAF DM2 or
MODAF M3 specific models. Significant effort has also been made to continue to support the now over 50 viewpoints
that can be derived from these meta-models as well as “user-defined views.” This allows tool-vendors to specify views,
based upon a common metamodel that are more applicable to industrial and commercial concerns than just military, it
also ensures that the discussion is well-connected to the domain experts required to produce these views. The rest of this
document contains the technical content of this International Standard. As background for this International Standard,
readers may wish to review the UML, OMG SysML, and SoaML specifications that complement this International
Standard.

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

Part I describes the details of the International Standard.
Part II provides the technical details essential to understanding the International Standard.

The specification of the Profile language. The profile includes both a Compliance Level 0 that extends UML and a
Compliance Level 1 that extends UML and OMG SysML. The elements of the profile are organized by the specific
viewpoints required by DoDAF and MODAF. Within each of the viewpoint-specific sub clauses, e.g., Operational Views
(OVs), the elements are presented in alphabetical order.

Annex A presents a non-normative view of various diagrams that document the Domain Metamodel (DMM) that
document the DoDAF 2.02 and MODAF 1.2 integrated model. This model was used as a basis for creating the UPDM
2.1.1 profile.

Annex B presents a non-normative view of the various diagrams that document the views from the UPDM Profile that
implement the DoDAF 2.02 and MODAF 1.2 views in the Domain Meta-Model described in Annex A.

Annex C presents the traceability among UPDM 2.1.1 stereotypes and DoDAF/MODAF elements. Please note that not all
DoDAF/MODAF elements have corresponding UPDM 2.1.1 stereotypes. Those DoDAF/MODAF elements are modeled
by UML artifacts directly, which is shown in the Metaclass column. Annex C also contains a mapping table showing

traceability between the NAF 3.1 and MODAF 1.2 views and elements, and the DoDAF 2.02 and the MODAF 1.2 views.

Annex D Sample Problem illustrating UPDM 2.1.1 concepts.
Annex E contains the bibliography providing a listing of additional consulted artifacts.

Annex F includes Legal Information.
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Subpart Il - Language Architecture, UPDM Profile

This subpart contains the following clauses and sub clauses:
7 Language Architecture

« 7.1 Introduction

« 7.2 Philosophy

« 7.3 Core Principles

« 7.4 Representing Stereotype Constraints

« 7.5 UML Constraint Representation

« 7.6 Important Areas of the Architecture
* 7.6.1 Aliases
* 7.6.2 SoaML Reuse in LO
* 7.6.3 SysML Reuse in L1
* 7.6.4 SOPES Reuse in L1

8 UPDM Profile
« 8.1 Introduction

« 8.2 DoDAF Class Library
* 8.2.1 ClassificationType
* 8.2.2 CommunicationsLinkProperties
+ 8.2.3 DataElementProperties
* 8.2.4 ExchangeProperties
* 8.2.5 InformationAssuranceProperties
* 8.2.6 InformationElementProperties
* 8.2.7 Operational ActivityProperties
* 8.2.8 SecurityAttributes

- 83 UPDLLI
«8.3.1 UPDM LI1::UPDM LO
« 8.3.1.1 UPDM L1::UPDM LO::Core
« 8.3.1.2 UPDM L1::UPDM LO::DoDAF
« 8.3.1.3 UPDM L1::UPDM L0O::MODAF
* 8.3.1.4 UPDM L1::UPDM LO::SOPES
* 8.3.1.5 UPDM L1::UPDM LO::SwAF
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7 Language Architecture

71 Introduction

This International Standard reuses a subset of UML 2 and provides additional extensions needed to address the
requirements of developing UPDM. We have used those requirements as the basis for this International Standard. This
International Standard documents the language architecture in terms of the parts of UML 2 that are reused and the
extensions to UML 2, as well as defining how to implement UPDM in SysML. This clause explains design principles and
how they are applied to define the UPDM language architecture.

7.2 Philosophy

The UPDM was developed using a model-driven approach. A simple description of the work process is:

« The Domain Metamodel (DMM) was created using UML Class models to represent the concepts in DoDAF and
MODAF. Concepts common to both DoDAF and MODAF were captured in a Core package.

« The DMM concepts were mapped to corresponding stereotypes in the Profile.

« The Profile was analyzed and refactored to reflect language architecture, tool implementation, and reuse
considerations.

« The conformance levels were finalized including mapping to SysML.
« The Profile diagrams, stereotype descriptions, and documentation were added.
« The International Standard was generated from the profile model.

The DMM is intended to be informative and was used to develop an understanding of the foundational concepts from
which the UPDM profile evolved. It remains useful for understanding the architectural concepts required to implement
UPDM. It is expected that UML and SysML tool vendors who implement UPDM would implement the profile rather than
the DMM; however, it is possible non-UML tool vendors may wish to implement UPDM in their by tool by following the
DMM.

This approach allowed the team to concentrate on architecture issues rather than documentation production. Consistency
was automatically maintained by the UML tool.

The UML tool also enabled traceability to be maintained between the profile and the DMM where every stereotype is
linked to the DMM element using UML Abstraction relationship.

7.3 Core Principles

The fundamental design principles for UPDM are:
* Requirements-driven: UPDM is intended to satisfy the requirements of the UPDM RFC Mandatory Requirements.

« Domain meta model (DMM) driven: The DMM was created first by domain experts and it served as a foundation for
profile development.

+ Reuse of existing standards: UPDM reuses UML/SysML wherever practical to satisfy the requirements of the UPDM
RFC and leverage features from both UML and SysML to provide a robust modeling capability. Consequently, UPDM
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is intended to be relatively easy to implement for vendors who support UML 2. The UPDM team intended to reuse
UPMS. However, since UPMS had not been formally adopted at the time of this International Standard, a separate
service profile in UPDM was developed that used similar concepts, with the intent to replace it with UPMS in the
future.

 Partitioning: The UPDM profile is organized as a number of hierarchical packages that are used to group elements,
and to provide a namespace for those grouped elements. The top level structure of these packages can be seen in Figure
2.2. (Packages are represented in the diagram by a rectangle with a tab in the upper left hand corner).

« Compliance levels: UPDM includes two compliance levels. L0 is a UML only profile and L1 extends LO to enable
seamless integration with SysML modeling and to leverage the features of SysML in UPDM modeling.

 Interoperability: UPDM inherits the XMI interchange capability from UML.

7.4 Representing Stereotype Constraints

The profile uses a non-standard notation to represent stereotype constraints in the profile to improve readability of the
profile.

“metaconstraint” dependency

“metaconstraint” is a stereotype that extends the Dependency metaclass. It is used to specify constrained elements within
the profile.

A sample of the “metaconstraint” dependency is a diagram for stereotype extending the Dependency metaclass. See the
following example:

«Metaclass»
Dependency

«stereotype»
Performs

Figure 7.1 - Performs Stereotype
Performs is a stereotype that extends Dependency. The constraint on this stereotype is that its client end must be stereotyped

by a Performer and its supplier end must be stereotyped by Activity. But as this constraint is not visible, the diagram does
not communicate the needed information. We are using the “metaconstraint” dependency to visualize the constraint.
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«Metaclass»
Dependency

<<metaconstraint>>

{umiRole = "Client"}

«stereotype»
Performs

I
I
\

«stereotype»
Performer

Figure 7.2 - Performs Hierarchy

<<metaconstraint>>
{umiRole = "Supplier"}

— 1
I
I
V2

«stereotype»
Activity

This diagram should be read as follows:

ISO/IEC 19513:2017(E)

Performs is a stereotype extending the Dependency metaclass and is used for modeling a relationship between a
Performer (or its specializations) and an Activity (or its specializations). A Dependency stereotyped Performs must
have its values for the client property stereotyped as Performer, and its values for the supplier property must be

stereotyped Activity.

The «metaconstrainty dependency will appear only in the diagrams, but not the profile XMI.

NOTE: When stereotype extends Connector, the stereotype property umlRole has values “end[0].role” and “end[1].role.”

For example:

This is done because Connector has no direct “linkage” to the connected element; it links to the Connector Ends, which
references the linked element. So, end[n] gives the reference to the ConnectorEnd, and role gives the reference to the

linked element.

«metaconstraint»

«stereotype»
Needline

«metaconstraint»

Figure 7.3 - Connector Extension

“metarelationship” dependency

{umIRole = "end[1].role"}

{umIRole = "end[0].role"} «stereotype»

NodeRole

“metarelationship” is a stereotype for dependency, showing that certain domain concepts will be implemented using

regular UML relationships.
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For example: A Capability may depend on other Capabilities, but this concept cannot be visualized on the diagram:

«Metaclass»
Class

«stereotype»
Capability

Figure 7.4 - Capabilities Generalization

We are using the “metarelationship” dependency to visualize the dependency concept.

«Metaclass»
Class

«stereotype»
Capability < — |

| «metarelationship»

{metaclass = Dependency}

Figure 7.5 - Visualizing “metarelationship”

This diagram should be read as follows:

Capability may have other Capabilities related to it, using the UML Dependency metaclass.
The “metarelationship” dependency will appear only in the diagrams, but not the profile XMI.
“stereotyped relationship” dependency

Although the “metaconstraint” dependency creates a good way to show the constrained ends of the stereotyped
relationship, it also creates some overhead when showing the relationship between two stereotypes.
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Exhibits a Capability. A «stereotyped relationy is specified and then applied to express the constraint. First, the necessary

«Exhibits» stereotype is specified.

«Metaclass» «stereotype»
Dependency UPDM Element
«stereotype» . «rL\etaionErain_t» _
Exhibits {umlRole = "supplier"}

«metaconstraint»

{umlIRole = "client"}

universalCapability Set

«stereotype»
Capability

«stereotype»
CapableElement

0.1

0.1

environmentalConditions

«stereotype»
ActualPropertySet

0..1

*

«stereotype»
Environment

Figure 7.6 - “Exhibits” extends the UML Dependency metaclass

Then, the “stereotyped relationship” dependency can then be used as follows:

«stereotype»
UPDM Element

|

«stereotype»
CapableElement

«stereotype»
EnterprisePhase

«stereotype»
Participant

«stereotyped relationship»

{stereotype = Exhibits}

«stereotype»
Capability

Figure 7.7 - Use of the Exhibits “stereotyped relationship” dependency

The “stereotyped relationship” dependency appears only in the diagrams and not within the profile XMI.
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7.5 UML Constraint Representation

This International Standard uses the Object Constraint Language (OCL), as defined in Clause 6, “Object Constraint
Language Specification” of the UML standard, for expressing well-formedness rules. The following conventions are used
to promote readability:

« Self - which can be omitted as a reference to the metaclass defining the context of the invariant, has been kept for
clarity. UML Infrastructure Standard, v2. 1.2 25

« In expressions where a collection is iterated, an iterator is used for clarity, even when formally unnecessary. The type
of the iterator is usually omitted, but included when it adds to understanding.

« The ‘collect’ operation is left implicit where this is practical.

« The context part of an OCL constraint is not included explicitly, as it is well defined in the sub clause where the
constraint appears.

The OCL constraints are stored with the profile and can be interchanged via XMI standard. Below is the pattern to
represent constraint for stereotyped relationship in OCL as per UML 2.1:

« To constraint the client of the stereotyped relationship that should be a particular stereotyped element:
self.client->forAll(getAppliedStereotype(CLIENT STEREOTYPE)-> notEmpty()

« To constraint the supplier of the stereotyped relationship that should be a particular stereotyped element:
self.supplier->forAll(getAppliedStereotype(SUPPLIER STEREOTYPE)-> notEmpty()

The constraint represented in Figure 7.7 can be represented in OCL as follows:

« self.client->forAll(getAppliedStereotype(‘UPDM: :AllElements: :Behavior : :Performer’)-> notEmpty() self. supplier-
>forAll(getAppliedStereotype(‘“UPDM: :AllElements: :Behavior : :Activity')->notEmpty())

7.6 Important Areas of the Architecture

7.6.1 Aliases

Although there are similar concepts in DoDAF and MODAF, they are not named the same. To keep interoperability and
to fit the needs of both audiences, the UPDM International Standard uses generalizations as a way to alias concepts.
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|
Profile 2.1::UPDM::UPDM L1::UPDM LO::Core::OperationalElements::
Structure

«stereotype»

Artifact
PAY

|
Profile 2.1::UPDM::UPDM |L1::UPDM LO::Core::SystemsElements::
Structure

«stereotype»
Artefact

Figure 7.8 - Aliases

7.6.2 SoaML Reuse in L0

SoaML is quickly becoming the standard modeling choice for capturing and creating service oriented architectures. By
importing the SoaML stereotypes, a UPDM model gains access to these powerful features. They can be used and viewed
in a UPDM model using the standard SoaML approach and as such have not been further documented.

7.6.3 SysML Reuse in L1

Defining an architectural framework in UPDM provides the highest level abstraction of what will one day become
integrated pieces of hardware and software. Being able to trace from the architectural framework to the various levels of
implementation is critical for ensuring the initial goals have been reached. By including the full SysML profile inside
UPDM, a modeler can have all of the architectural, system, and software design in the same place. This provides huge
benefits in analysis, cross abstraction level communication, traceability, and reuse. As in L0, all of the stereotypes
contained in SysML can be used and displayed using standard SysML approaches while still being able to be connected
to UPDM elements such as Nodes and Artifacts.

7.6.4 SOPES Reuse in L1

SOPES IEDM use of UML is becoming a standards based model for specifying and describing the rules governing the
aggregation, marshalling, and processing of information across system interfaces. By importing the SOPES stereotypes, a
UPDM 2.1.1 models gains higher fidelity in the specification and design of information exchange requirements.
Additional information on the SOPES modeling approach can be found in http://www.omg.org/spec/SOPES/.
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8 UPDM Profile

8.1

UPDM L1 contains UPDM L0 and imports the entire SysML profile. This compliance level contains a set of constraints
that specify which SysML stereotypes are applied to the LO elements. The use of this compliance level is intended to
provide more seamless integration with system modeling using SysML and to be able to fully leverage the capabilities of
SysML in UPDM.

Introduction

8.2 DoDAF Class Library

A library of Measurements, MeasurementSets, and SecurityAttributesGroup derived from DoDAF.

CommunicationsLinkProperties

InformationBementProperties

«enumeration» «MeasurementSet» «MeasurementSet»
ClassificationType SecurityAttributes ExchangeProperties
C -dateOf ExemptedSource : String -accountability : String [*]
CTS -typeOf ExemptedSource : String -interoperabilityLevelAchievable : String [*]
CTS-B -noniCmarkings : String -classification : String [*]
CTS-BALK -declassException : String -classificationCaveat : String [*]
CTSA -declassEvent : String -criticality : String [*]
NC -declassDate : String -periodicity : String [*]
NCA classification |-derivedFrom : String -protectionDuration : String [*]
NR -classifiedBy : String -protectionSuspenseCalendarDate : String [*]
NS -FGlsourceProtected : String -protectionTypeName : String [*]
NS-A -FGlsourceOpen : String -timeliness : String [*]
NS-S -DisseminationControls : String -transactionType : String [*]
NSAT -DeclassManualReview : String -protectionDurationCode : String [*]
NU -ow nerProducer : String -releasability : String [*]
R -classificationReason : String -size : String [*]
S -SClIControls : String -throughput : String [*]
TS -SARIdentifier : String
U -releasableTo : String

«MeasurementSet» «MeasurementSet» «MeasurementSet»

InformationAssuranceProperties

-capacity : String
-infrastructureTechnology : String

-accuracy : String [*]
-language : String [*]

-scope : String [*]
-content : String [*]

«MeasurementSet»
InformationAssuranceProperties

«MeasurementSet»

-accessControl : String [*]
-availability : String [*]

-confidentiality : String [*]
-disseminationControl : String [*]
-integrity : String [*]
-nonRepudiationConsumer : String [*]
-nonRepudiationProducer : String [*]

DataElementProperties

-accessControl : String [*]
-availability : String [*]
-confidentiality : String [*]
-disseminationControl : String [*]
-integrity : String [*]
-nonRepudiationConsumer : String [*]
-nonRepudiationProducer : String [*]

-accuracy : String

-scope : String

-content : String
-formatType : String
-mediaType : String
-unitOfMeasurement : String

Figure 8.1 - DoDAF Class Library

«MeasurementSet»
OperationalActivityProperties

-cost : String
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8.2.1 ClassificationType
Enumeration of types of security classification, derived from DoDAF.
« Enumeration Literals

The following are enumeration literals for ClassificationType:
* C - Confidential
* CTS - COSMIC TOP SECRET
* CTS-B - COSMIC TOP SECRET - BOHEMIA
* CTS-BALK - COSMIC TOP SECRET - BALK
* CTSA - COSMIC TOP SECRET ATOMAL
* NC - NATO Confidential
* NCA - NATO Confidential Atomal
* NR - NATO Restricted (similar to US For Official Use only)
* NS - NATO Secret
* NS-A - NATO Atomal
* NS-S - NATO Secret
* NSAT - NATO Secret Atomal
* NU - NATO Unclassified
* R - Restricted Data (RD) US Nuclear Information OR FOR OFFICIAL USE ONLY
* S - Secret
* TS - Top Secret
* U - Unclassified

8.2.2 CommunicationsLinkProperties

Properties detailing aspects of Resource Interfaces.

8.2.3 DataElementProperties

Properties detailing the aspects of a DataElement.

8.2.4 ExchangeProperties

Properties detailing aspects of exchange for Operational Exchange and/or Resource Interaction.

8.2.5 InformationAssuranceProperties

Properties indicating the assurance of a piece of information.

8.2.6 InformationElementProperties

Predefined additional DoDAF properties for InformationElement.
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8.2.7 OperationalActivityProperties

Properties detailing aspects of OperationalActivities.

8.2.8 SecurityAttributes

W3C XML Schema for the Intelligence Community Metadata Standard for Information Security Marking (IC-ISM),
which is part of the IC standards for Information Assurance.

8.3 UPDM L1

UPDM L1 contains UPDM L0 and imports the entire SysML profile. This compliance level contains a set of constraints
that specify which SysML stereotypes are applied to the LO elements. The use of this compliance level is intended to
provide more seamless integration with system modeling using SysML and to be able to fully leverage the capabilities of
SysML in UPDM.

Capability

+ context Class inv:
UPDM: : Capability::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

CapabilityConfiguration

+ context Class inv:
UPDM: : CapabilityConfiguration::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

Climate

*+ context DataType inv:
UPDM: :Climate::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :ValueType::allInstances () ->exists(b| b.base Class = self)

Commands

+ context InformationFlow inv:
UPDM: : Commands: :allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ItemFlow: :allInstances () ->exists(b| b.base Class = self)

Condition

+ context DataType inv:
UPDM: :Condition::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ValueType::allInstances () ->exists(b| b.base Class = self)
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Control

+ context InformationFlow inv:
UPDM: :Control::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ItemFlow: :allInstances () ->exists(b| b.base Class = self)

Energy

+ context Class inv:
UPDM: : Energy: :allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

EnterpriseGoal

+ context Class inv:
UPDM: : EnterpriseGoal::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Requirement::allInstances () ->exists(b| b.base Class = self)

Entityltem

+ context Class inv:
UPDM: :EntityItem::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

Environment

+ context DataType inv:
UPDM: : Environment::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances() ->exists(b| b.base Class = self)

ExchangeElement

+ context Class inv:
UPDM: : ExchangeElement::allInstances () ->
exists(n|n.base Class=self) implies
SysML:Block::allInstances () ->exists(b| b.base Class = self)

ExternalType

+ context Class inv:
UPDM: : ExternalType::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

GeoPoliticalExtentType

+ context DataType inv:
UPDM: : GeoPoliticalExtentType::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ValueType::allInstances () ->exists(b| b.base Class = self)
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HighLevelOperational Concept

+ context Class inv:
UPDM: :HighLevelOperationalConcept::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

LightCondition

+ context DataType inv:
UPDM: :LightCondition::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :ValueType::allInstances () ->exists(b| b.base Class = self)

LocationType

+ context DataType inv:
UPDM: : LocationType: :allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ValueType::allInstances () ->exists(b| b.base Class = self)

Logical Architecture

+ context Class inv:
UPDM: : LogicalArchitecture::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

Materiel

« context Class inv:
UPDM: :Materiel::allInstances () ->
exists(n|n.base Class=self) implies

SysML: :Block::allInstances () ->exists(b| b.base Class self)

MeasurementSet

+ context DataType inv:
UPDM: :MeasurementSet::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ValueType: :allInstances () ->exists(b| b.base Class = self)

MeasureType

+ context DataType inv:
UPDM: :MeasureType::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :ValueType::allInstances () ->exists(b| b.base Class = self)

Node

+ context Class inv:
UPDM: :Node::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)
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NodePort

+ context Port inv:
UPDM: :NodePort::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :FlowPort::allInstances () ->exists(b| b.base Class

self)
OperationalExchange

+ context InformationFlow inv:
UPDM: :OperationalExchange::allInstances () ->
exists(n|n.base Class=self) implies

SysML::ItemFlow::allInstances () ->exists(b| b.base Class self)

Organization

+ context Class inv:
UPDM: :Organization::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

OrganizationType

+ context Class inv:
UPDM: :OrganizationType::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

Performer

+ context Class inv:
UPDM: :Performer::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances() ->exists(b| b.base Class = self)

PersonType

+ context Class inv:
UPDM: : PersonType: :allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

Physical Architecture

+ context Class inv:
UPDM: : PhysicalArchitecture::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances() ->exists(b| b.base Class = self)

Post

+ context Class inv:
UPDM: :Post::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)
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ResourceArtifact

+ context Class inv:
UPDM: : ResourceArtifact::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

Resourcelnteraction

+ context InformationFlow inv:
UPDM: : Resourcelnteraction::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :ItemFlow::allInstances () ->exists(b| b.base Class = self)

ResourcePort

*+ context Port inv:
UPDM: : ResourcePort: :allInstances () ->
exists(n|n.base Class=self) implies
SysML: :FlowPort::allInstances () ->exists(b| b.base Class = self)

Responsibility

+ context Class inv:
UPDM: : Responsibility::allInstances() ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

RoleType

+ context Class inv:
UPDM: : RoleType: :allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

SecurityAttributesGroup

+ context DataType inv:
UPDM: : SecurityAttributesGroup::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :ValueType: :allInstances () ->exists(b| b.base Class = self)

SecurityDomain

*+ context Class inv:
UPDM: :Node::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

ServiceAccess

+ context Class inv:
UPDM: : ServiceAccess::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)
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Software

+ context Class inv:
UPDM: : Software::allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

System

+ context Class inv:
UPDM: : System: :allInstances () ->
exists(n|n.base Class=self) implies
SysML: :Block::allInstances () ->exists(b| b.base Class = self)

8.3.1 UPDM L1::UPDM LO

UPDM LO contains all the Core, DoDAF, and MODAF elements, reuses UML and imports parts of SoaML. This
compliance level is primarily based on UML 2 and the import of a minimum of SoaML stereotypes. The SoaML
stereotypes imported are Capability, Servicelnterface, Expose, Attachment, Request, Service, MessageType, Property,
ServiceChannel, and Participant.

8.3.1.1 UPDM L1::UPDM LO::Core

The Core contains most of the elements of UPDM profile. These elements are common to both DoDAF and MoDAF or
are critical to a complete model of core concepts. The Core is always associated with either the DoDAF or MoDAF
profiles.

If desired, there is no prohibition of using both MoDAF and DoDAF, and Core should the end-user desire to use some or
all of the concepts represented.

8.3.1.1.1 UPDM L1::UPDM LO0::Core::AcquisitionElements

The AcquisitionElements describe project details, including dependencies between projects and capability integration.
These Views guide the acquisition and fielding processes.

8.3.1.1.1.1 UPDM L1::UPDM LO0::Core::AcquisitionElements::Milestone
Milestone elements from the acquisition section of the profile.

8.3.1.1.1.1.1 ActualProject

MODAF: (MODAF::Project): A time-limited endeavor to create a specific set of products or services.
DoDAF: (DoDAF::Project): A temporary endeavor undertaken to create Resources or Desired Effects.
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Figure 8.2 - ActualProject

Constraints
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Instance Specification

«Metaclass»

«stereotype»
UPDM Element

«metaconstraint»

{umIRole = "client"}

«stereotyper | _«metaconstrainty |

ProjectType {umIRole = "classifier"}

astereotype» | _«me;tac@striint»_
ProjectSequence {umiRole = "supplier’}

part

0.*

«stereotype»
ActualProject

«stereotyped relationship»

{stereotype = OrganizationalProjectRelationship}

+endDate : ISO8601DateTime [0..1]

N +startDate : ISO8601DateTime [0..1]

«stereotyped relationship»

«stereotype»
ActualOrganizationalResource

{stereotype = ProjectOwnership}

Jow nedMilestones

«stereotype»
ActualProjectMilestone

«metaconstraint»

{umIRole = "owninglnstance"}

«stereotype»
ActualProjectMilestoneRole

w hole

The following are constraints for ActualProject:

« ActualProject.classifier - Classifier property value must be stereotyped “Project” or its specializations.

Attributes

The following are attributes for ActualProject:

« endDate : ISO8601DateTime[0..1] - End time for this Project.

- ownedMilestones : ActualProjectMilestone[*] - Milestones associates with this project.

« part : ActualProject[0..*] - Sub-projects.

« startDate : ISO8601DateTime[0..1] - Start time for this Project.

« whole : ActualProject[0..1] - Parent project.

Extensions

The following metaclasses are extended by ActualProject:

 InstanceSpecification

Specializations

The ActualProject element is a specialization of:

« UPDMElement

© ISO/IEC 2017 - All rights reserved
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8.3.1.1.1.1.2 ActualProjectMilestoneRole

UPDM: An instance of a ProjectMilestoneRole in the context of an ActualProject.

«Metaclass» «stereotype»
Slot UPDM Element
«stereotype» ____ «metaconstraints «stereotype»
ActualProjectMilestoneRole {umiRole = "definingFeature"} ProjectMilestoneRole

«metaconstraint» «stereotype»

{umlRole = "value.instance"} ActualProjectMilestone

[
«metaconstraint»

{umIRole = "owninglnstance"}

«stereotype»
ActualProject

Figure 8.3 - ActualProjectMilestoneRole
Constraints
The following are constraints for ActualProjectMilestoneRole:

« ActualProjectMilestoneRole.definingFeature - Value for definingFeature property has to be stereotyped
“ProjectMilestoneRole” or its specializations.

+ ActualProjectMilestoneRole.owninglnstance - Value for owninglnstance property has to be stereotyped
“ActualProject” or its specializations.

Extensions

The following metaclasses are extended by ActualProjectMilestoneRole:
+ Slot

Specializations

The ActualProjectMilestoneRole element is a specialization of:
- UPDMElement

8.3.1.1.1.1.3 OrganizationalProjectRelationship

MODAF:A relationship between an ActualOrganization and a Project.
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«Metaclass» «stereotype»
Dependency UPDM Element
«stereotype» ____ «metaconstrainty N «stereotype»
OrganizationalProjectRelationship {umIRole = "supplier'} ActualOrganizationalRResource
+endDate : ISO8601DateTime [0..1] .
+startDate : ISO8601DateTime [0..1] | _ <metaconstrainty «stereotype»
{umIRole = "client"} ActualProject

|

«stereotype»
ProjectOwnership

Figure 8.4 - OrganizationalProjectRelationship
Constraints
The following are constraints for OrganizationalProjectRelationship:

« OrganizationalProjectRelationship.client - Value for the client property must be stereotyped “ActualProject” or its
specializations.

 OrganizationalProjectRelationship.supplier - Value for the supplier property must be stereotyped a specialization of
“ActualOrganizationalResource.”

Attributes

The following are attributes for OrganizationalProjectRelationship:
- endDate : ISO8601DateTime[0..1] - End date
 startDate : ISO8601DateTime[0..1] - Start date

Extensions

The following metaclasses are extended by OrganizationalProjectRelationship:
« Dependency

Specializations

The OrganizationalProjectRelationship element is a specialization of:
- UPDMElement

8.3.1.1.1.1.4 ProjectMilestoneRole

UPDM: The role played by a ProjectMilestone in the context of an ActualProjectMilestone
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MODAF: NA

DoDAF: NA

«Metaclass» «stereotype»
Property UPDM Element

T

«Stereotype» «metaconstraint» «Stereotype»

ProjectMilestoneRole {umlIRole = "definingFeature"} ActualProjectMilestoneRole

«metaconstraint» «stereotype»

{umIRole = "type"} ProjectMilestone

«metaconstraint»
|
\l/{umIRoIe = "class"}

«stereotype»
ProjectType

Figure 8.5 - ProjectMilestoneRole
Constraints
The following are constraints for ProjectMilestoneRole:
« ProjectMilestoneRole.class - Value for the class property must be stereotyped “Project” or its specializations.
+ ProjectMilestoneRole.type - Value for the type property must be stereotyped “ProjectMilestone” or its specializations.
Extensions
The following metaclasses are extended by ProjectMilestoneRole:
« Property
Specializations
The ProjectMilestoneRole element is a specialization of:
« UPDMElement
8.3.1.1.1.1.5 ProjectType

MODAF: A Project (MODAF::ProjectType) is used to define a category of project: For example, “Program,”
“Acquisition Project,” or “Training Program.”

DoDAF: NA (only Individual Project in DoDAF).
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«Metaclass» «stereotype»
Class UPDM Element
«stereotype» é«rr_\etaﬂ)ns_train_t» n «stereotype»
ProjectType | {umlRole = "class"} |ProjectMilestoneRole

| «metaconstraint»

|{um|Ro|e = "classifier"}

«stereotype»
ActualProject

Figure 8.6 - ProjectType
Constraints
The following are constraints for ProjectType:

+ Project.ownedAttribute - Values for ownedAttribute property must be stereotyped “ProjectMilestoneRole” or its
specializations.

Extensions
The following metaclasses are extended by ProjectType:

+ Class

Specializations
The ProjectType element is a specialization of:
« UPDMElement

« Desirer

8.3.1.1.2 UPDM L1::UPDM LO::Core::AllElements

The AllEllements are elements that are part of the All View. The All-Views (AVs) provide an overarching description of
the architecture, its scope, ownership, timeframe and all of the other meta data that is required in order to effectively
search and query architectural models. They also provide a place to record any findings arising from the architecting
process. The AVs include a dictionary of the terms used in the construction of the architecture, which helps others fully
understand its meaning at a later date. Since the AVs provide critical information for the future access and exploitation of
an architectural model their population is essential whenever an architecture is created or modified. The AVs provide a
critical input into the processes that provide architectural governance.
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8.3.1.1.2.1 Exchange

UPDM: Abstract grouping for interactions that exchange messages.

MODAF:NA
DoDAF:NA

Note: Exchange is abstract.

{umIRole = "realizingMessage"}

«stereotype»
UPDM Element
T o _«rrftaci)nsﬁairi»
«stereotype»
Exchange
[carries
A *
«stereotype» «stereotype»
Resourcelnteraction OperationalExchange

Figure 8.7 - Exchange

Specializations

The Exchange element is a specialization of:
« UPDMElement

8.3.1.1.2.2 UPDMEIlement

0.1

«stereotype»
ServiceMessage

UPDM Artifact: Super type for many of the UPDM elements. It provides a means of extending UPDM elements in a
common way. With links to the measurement set, it also allows quantitative metrics to be associated with structural and

behavioral elements.

Note: UPDMElement is abstract.
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«stereotype»
UPDM Element

«metaconstraint»

«stereotypen [conformsTo

Standard |[* 0.1
«stereotype» actualProperty Set appliesTo

ActualPropertySet |« 0.1

«stereotype» | propertySet appliesTo

PropertySet |+ 0.*

«metaconstraint»

«stereotype» {umlIRole = "annotatedElement"}
e |- - = = = = — — >
Alias
«metaconstraint»
«stereotype» {umIRole = "annotatedElement"}
Definiion | — — — — — — — — — — >
«stereotyped relationship»
«stereotype»

{stereotype = Satisfy}
SysML::Requirement . .
«stereotyped relationship»

{stereotype = Verify}

«metarelationship»

+URI : String [0..1]
+startBoundaryType : ISO8601DateTime [0..1]
+endBoundaryType : ISO8601DateTime [0..1]

{umlRole = "client"}

é ________

< «metaconstraint»
{umIRole = "supplier"}

- «metaconstraint»
{umlIRole = "supplier"}

- «metaconstraint»
{umIRole = "client"}
«metaconstraint»

< {umIRole = "annotatedElement"

{umlRole = "annotatedElement"}

{metaclass = Trace}

Figure 8.8 - UPDMElement

Attributes

The following are attributes for UPDMElement:

«stereotype»
SameAs

«stereotype»
Overlap

«stereotype»
StereotypeExtension

«stereotype»
Information

« actualPropertySet : ActualPropertySet[*] - The actual measurements to which the element must conform.

« conformsTo : Standard[*] - Standard that this UPDM element is conforming to.

« endBoundaryType : ISO8601DateTime[0..1] - End time of boundary.

+ propertySet : PropertySet[*] - Types of measurements corresponding to the actual measurements.

« startBoundaryType : ISO8601DateTime[0..1] - Start time of a boundary.

« URI : String[0..1] - Unique identifier for the element.

8.3.1.1.2.3 UPDM L1::UPDM LO::Core::AllElements::Behavior

The behavioral portion of the AllElements profile.

8.3.1.1.2.3.1 Activity

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

a Performer.

MODAF: NA
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