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Briefing Outline

= Background
— Why an EA meta model?
— History and Lessons Learned
— S0 — DM2 Methodology
= Walkthroughs:
— Conceptual Data Model
— Logical Data Model
— Physical Exchange Specification

= How to get engaged
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DoDAF 2 Goals

Support the Department’s core processes:

1.
2.

o o kW

Capalbilities Integration and Development (JCIDS)

Planning, Programming, Budgeting, and Execution
(PPBE)

Acquisition System (DAS)

Systems Engineering

Operations Planning

Capabilities Portfolio Management (CPM)

Establish guidance for architecture content as a function of
purpose — “fit for purpose”

Increase precision of architectures by defining architectures
principally in terms of data with diagrams (presentations)
related to the data — the DoDAF Meta Model (DM2)



DoDAF Meta Model (DM2)

=  Purposes:

— The vocabulary for description and discourse about DoDAF
models (formerly “products”) and core process usage

— The basis for generation of the “physical” exchange specification
for exchange of data between architecture tools and databases.

— Supports discovery and understandability of architecture
datasets:

e Discovery DM2 categories of information

o Understandability thru precise semantics augmented with linguistic
traceability

= Form:
— VOLUME |, DoDAF Conceptual Data Model (CDM)
— VOLUME I, DoDAF Logical Data Model (LDM)
— VOLUME Ill, DoDAF Physical Exchange Specification (PES)
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Volume Il is Organized Around the

DM?2

Vol ll
1. Perspectives

2. Metamodel
Data Groups

3. Views

<

/ DM2 Data Groups

Performer
Resource Flow
Information & Data
Activity

Training / Skill /
Education

Capability
Services
Project
Goals
Rules
Measures
Location

for each data group:
» X.y.1 Data — what are the concepts and
how are they related

—Diagram and definitions from DM2
—Discussion
= X.y.2 Method

— Data collection and model
construction methods -- how is such
information collected and assemble

— Usage in Core Processes — how is
such information used in budgeting,
acquisition, capabilities integration
and development, systems
engineering, capabilities portfolio
management, and operations
planning

= X.y.3 Presentation — what are ways this
kind of information can be presented



DM2 Workgroup

= Weekly Sessions on DCO
= Collaboration Site:

— Current DM2 walkthru
briefing

— Baseline DM2 CDM,
LDM, and PES

— Developmental DM2
— IDEAS Foundation

— Reference and Research
folders

= Now the DM2 Configuration
Management (CM) body

1 June 2009

DoDAF Metamodel Walkthrough 2009-04-17.ppt

Baseline
Conceptual Data Model
UML CDM DM2 EA 90330.zip 1,764 KB 24-ApriliF
HTML CDM DMI HTML 050330.zip 1,517 KB 24-April-0%
Logical Data Madel
Diefinitions, Semantic Ressarch, Alizsss, and Action [tems DM2 050421 DoDAF 2 Initiz| Besslinasds B53 KB 24 AprillE
UML DMZ EA 090414 DoDAF 2 Initis| Bzselinazin 2,021 KB 24-April-0F
HTML DM2 HTML 020414 DoDAF 2 Initiz] Bssslinazin 1,345 KB 24 AprillE
XMIZ.1 DM2 XMI 020414 DoDAF 2 Initiz] Bzselinazio M7 KE 24-Apei0%
Physical Exchange Specification DM2 Physicsl Exchanoe Specs 2 Oaip &7 KB 17-May-0%
Archive
Working Copy
Conceptual Data Model
UML CDM DMZ E4 0903307ip 1,764 KB 24 AprillE
HTML CDM DM2 HTML 090330zip 1,517 KB 24-Apei-0%
Logical Data Model
Definitions, Semantic Ressarch, Alizses, and Action Items DM2 050532545 E57 KB 25-May-09
UML DM2 EA (90522.7ip 2,025 KB 25-May-09
HTML DM2 HTML 090532.7ip 1,363 KB 25-May-08
XMIZ.1 DM2 XMI 090522.7ip 350 KB 25-May-09
Physical Exchange Specification TES mid-Septembear rans 24 AprillE
IDEAS Foundation 1.0
Description Filename FileSize| Date Posted
LML Profile setupEAIDEAS Addinzip E75 KB 24-April-0F
UML IDEAS Foundstion vi 0 Relessed 2005-04-24. 220,710 B52 KB 24 AprillE
HTML hittp,/iviviw, idessoroup.org foundation fink 24-April-im
XMI 2.1 IDEAS Foundstion v1 0 Relessed 2005-04-24 xmizin JXE KB 24-AprillE

Miscellaneous

+ Research folders for different topics the DIM2 WG has researched
+ Reference folders for many source models such as UPDM
+ TWG Files and Briefings folder with |atest DIM2 and Data TWG briefings and meeting documents

Next meeting scheduled for:

Friday, May 25, 2009, 1400-15:30 EDT

https:/ { connect.dco.dod.mil /dm21

Conference Czlt (215) 353-1004, sccess code B0E-155-554
Meeting 10: 505-195-554

Otherlinks:

+ Downlozd EALite, free resd-onby version of Enterprise Architect to read the DM2 EA Model (see near bottom of psos)

» DARS website
IDEAS Wiki Page (with links to IDEAS and BORG websites)

« Link to BORO methodolory book, "Business Obiects Re-enginesring for Re-use” by Chris Partridos
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Coordination with many related
activities

= Cross group coordination:

Object Management Group (OMG) Unified Profile for DoDAF and MODAF (UPDM)
& System Modeling Language (SysML) teams

e DM2 Coordination with teams in mutual telecons, OMG meetings, DM2 Working Group,...
e Future — UPDM 2 based on DoDAF 2.0

Business Transformation Agency (BTA) Primitives and Lexicon
Core Enterprise Services — to — Tactical Edge (CES2TE)

ASN RDA and JFCOM Modeling and Simulation

Joint Test and Evaluation Methodology (JTEM)

DoD Meta Data Working Group (MDWG)

MODAF and NAF (via IDEAS)

= Pjlots:

JFCOM JC2 Architecture and Capability Assessment Enterprise (JACAE) —
MARCORSYSCOM MCAE — TRADOC Capabilities, Analysis, Development, and
Integration Environment (CADIE) federated data exchange pilot

SPAWAR / ASN RDA Naval Architecture Elements Reference Guide (NAERG)
OPNAYV N6 SoA “dashboard”

Army G6

Enhanced Information Support Plan (EISP)



Conceptual Data Model
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Conceptual Data Model Development
Process

1. Overviews of Models

2. Collect the terms

3. Make a pass on the

“Core” Terms
1 = Core, critical to process or
very common in architectures
2 = Derived or less common

5. Group
related ter

3=TBD

4 for “Core” terms

uthoritative

= 7. -Relationships . :
6. Proposed e T 8. Relationship Types
definitions TI ] T L
| (+rationale, ‘ mh'il ‘
== examples, = = I — | —
- 7and aliases ——
| - - | 1| 1
|
123 _ 1/3 2/3 3/3
Strawman — list of Partial Draft — Interim Draft — Initial CDM version 0.1

important or recurring
“core”
words/terms/concepts
with source definition(s)

proposed definitions, some
harmonization (e.g., via
super/subtyping,
determining aliases)

relationships (e.g.,
"performs", "part-of",

)

1. Concepts (defined)

2. Relationships (some
typing, e.g., super/sub,
cardinality)

10
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Sources

SQo a0 T

2T O3 3T AT

2

Models
CADM 1.5
IDEAS
UPDM
BMM
Hay/Zachman
ASM
CRIS
Conceptual CADM in DoDAF
1.0 / prototype CADM 2.0
M3

NAF Meta Model
Dol Meta Model
JC3IEDM

. GML

UCORE 1.1

GEIA 927

AP233

SUMO and ISO 15926 (via
IDEAS)

FEA Reference Models
JFCOM JACAE

9

ONoOGThWNE

Definitions

IEEE

ISO

W3C

OMG

EIA

DODD & DODI

JCS Pubs, especially CJCSI's
Models in the
Source_Candidates 071115.p
pt

DoDAF

1b. Other frameworks: Zachman,

MODAF, TOGAF, NAF, ...

11.FEA

12.BMM

13.Wordnet

14. Wikipedia

15. English dictionaries
16. DoDAF Glossary

11
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Modeling Principles

= Model Core Process (PPBE, DAS, JCIDS, CPM, SE, Ops) business objects
»  Terms enter model through thorough semantic research:

Assignment to a researcher

Collection of authoritative definitions, documenting source
Assessment of redundant (alias) or composite terms

Formulation / selection of definition based on authoritative definitions
Examples

Outbrief to team

Recording of research and decision rationale

= No need to distinguish / label concepts that differ only in level of aggregation — e.g.,
subfunction — function. Whole-part relationship covers the need without different names
for different types of wholes and parts. When a user has need to label, the naming
pattern accommodates.

= Typed Relationships, e.g., using IDEAS

= No commitment to an implementation type. Support RDBMS, XSD, Java, etc. from core
model

= Goalis a core that can be extended by user communities, not to try to cover all user
detail. Extenders should be careful to not create redundant representations.

=  Model will enter a CM process

12



WORKING DRAFT
Definitions and Aliases Record Excerpt

Technical Term

Composite Definition

Source/Current Definition
(source) definition

Definition / Exclusion
Rationale and other
Comments

Examples

Potentially Related
Terms or Aliases

System

A functionally, physically, and/or
behaviorally related group of
regularly interacting or
interdependent elements.

(DoDAF): Any organized assembly of resources and procedures
united and regulated by interaction or interdependence to
accomplish a set of specific functions.

(DoDAF/CADM): An organized assembly of interactive
components and procedures forming a unit.(DDDS Counter
(19607/1)(A))

(MODAF): Any organised assembly of resources and procedures
united and regulated by interaction or interdependence to
accomplish a set of specific functions.

(IEEE): A collection of components organized to accomplish a
specific function or set of functions.

(BEA): Any organized assembly of resources and procedures
united and regulated by interaction or interdependence to
accomplish a set of specific functions.

(NAF): A collection of components organized to accomplish a
specific function or set of functions. (GEN TERM)

(NAF): A coherent combination of physical artifacts, energy and
information, assembled for a purpose. (MM)

(JCS 1-02): A functionally, physically, and/or behaviorally related

araun of reaularly interacting or interdenendent elements: that

JP 1-02 is most
authoritative.

to need the other two Real
Quick.

Agree we can use "system"
for now; suggest we're going

weapon system, UAV,
GCSS, JOPES,
GSORTS, GTN, any
specific DCGS

Facility

Real property, having a specified
use, consisting of one or more of
the following: a building, structure,
or linear structure. Facilities are
parts of Sites which are parts of
Installations.

(DoDAF/CADM): Real property, having a specified use, that is
built or maintained by people. (DDDS Counter (334/1)(A)).
(JC3IEDM): An Objectltem that built, installed or established to
served some particular purpose and is identified by the service it
provides rather than by its content.

(NAF): Physical Asset: A <<Resource>> that can host systems
and/or people. Note 1: synonyms for <<PhysicalAsset>>; would be
"platform", "facility”, or "host". This is the original intent for the
SystemsNode" concept in DoDAF. (MM)

(JCS 1-02): A real property entity consisting of one or more of the
following: a building, a structure, a utility system, pavement, and
underlying land. See also air facility.

(Webster's): 1. Something designed, built, installed, etc., to serve
a specific function affording a convenience or service. 2.
Something that permits the easier performance of an action,
course of conduct, etc.

(DoDI 4165.14): A building, structure, or linear structure out to an
imaginary line surrounding a facility at a distance of five feet from
the foundation th ific_di i

1 June 2009

WORKING DRAFT

DDDS + JCS + 4165

(all inthe DM2_yymmdd xls file),




WORKING DRAFT
Definitions and Aliases Record Excerpt

Technical Term

Composite Definition

Source/Current Definition
(source) definition

Definition / Exclusion
Rationale and other
Comments

Examples

Potentially Related
Terms or Aliases

Actor

A performer that is external to and

invokes the performer to be
architected.

(DoDAF): A coherent set of roles that users of use cases play
when interacting with these use cases. An actor has one role for
each use case with which it communicates.

(NAF): An actor is an implementation independent unit of
responsibility that performs a certain role. (ARCH ELEM)
(Webster's): 1. One who takes part; a participant. 2. A person
who does something

Since we have "performer”
to stand for the general
concept, it makes sense to
define "actor" iaw UML.

Comment # 1: Since we
don't need to support
specific methodologies at
this point, recommend
delete.

Comment# 2: | don't see
ACTOR as a candidate.
Because DoD is not in the
movie, television or theatre
business and because this
term is used in the contex

A customer who
triggers an
organizational process
("end-to-end" or value
chain); a user who
invokes an automated
function

User, customer,
agent, performer

Role

skills or capabilities, to which a
performer may be assigned.

A set of similar or otherwise logically|
related activities, implying a set of

(DoDAF): A function or position. (Webster’s)

(DoDAF/CADM): OperationalRole: The specification of a set of
abilities required for performing assigned activities and achieving
an objective. (DDDS Counter (19607/1)(A))

(MODAF): A function or position filled by a person or organisation.
(NAF): An aspect of a person or organisation that enables them to
fulfill a particular function. (MM)

(IDEAS): An AgentRole is an AgentState where the agent is
conducting processes.

(Webster's): 1. A function or position. 2. The actions and
activities assigned to or required or expected of a person or group.

The role is not the
performer, but we have
other concepts to capture a
logical structure of activities.
Useful, however, to be able
to extract activities by
performer.

Cross-reference between
two more basic concepts is
derivative; recommend
delete until we go to logical.

Any set of activities to
which a single
performer may be
assigned; an MOS or
any other definition of
a set of related skills
that a single performer
might have

composite term

1 June 2009

WORKING DRAFT

(all in the DM2_yymmdd.xIs file),
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Key Concepts

= Activity

= Agreement

= Architecture Description
= Capability

= Condition

= Constraint

= Data

» Desired Effect

= Guidance

= |nformation

= Location
= Materiel
= Measure

Measure Type
Organization
Performer
Person Type
Port

Project
Resource
Rule

Service

Skill
Standard
System

Vision

(see handout or briefing notes for definitions)

15



1 8 MeasureType
Rule — , Meau reType
Activity Y 4
Measure
7 Vision
—— : ' 10
A
13
15 14
16 17
Condition . ’ 18
19 20
21 32
23 Capability
24 25 26 <&
; 28
> Resource
Agreement A A
\4 |3O
Performer >
X 3L Location
A4 = Location
(see handout or = 33
briefing notes for 35 = , Green lines: subtype-of
. g . 36 Person Type ] Information Blue lines: associations.
relationshi p key o T i See notes for keyed
descriptions) Service

I:j 37

| ArchitectureDescription |

descriptions and examples.



Interrogatives Relationship
UCORE 2.0 Who, What, When, Where

)XMeasureType
2 :

4

Activity

@ -
7

8

!
DeSIredEffeCt D — 10 .............

1637 WHY

kN

Instant Interval

28 v
}{ Resource
A A £

What

WhatType

codespace - T
code =

Y
Performer

I " Data

l ArchitectureDescription l | aalwamienType | .""-"-Hm"‘ﬁ'l*_ | EyberhddreaTyps |

1 June 2009 17
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Logical Data Model

18



a
'de!g,%Common Relationship Patterns Emerged

- -- Leveraged Ongoing IDEAS Foundation --

= |[DEAS is more than OWL.:

Thing
Z% Q http://en.wikipedia.org/wiki/IDEAS_Group % —Based on mathematics
o e set & 4D meronymy theory
Type d Individual . .
qance 4 N 4 —Deals with issues of states,
woe | whole powertypes, measures, space
typelnstance wholePart part -- What IS truly knowable vs.
supertype 4 what is assumed
subtype s uperSu = Domain concepts are extensions
overlap temporalWholePart p z
wr to the formal foundation
erore
% beforeAfter atter —Everything in the EA Domain
R inherits from the foundation
Examples: —Rigorously worked-out
= System A1 (part) wholePart System A  Capability Increment common patterns are reused
temporalWholePart of Capabilit ..
(whole) porer pebity —Saved a lot of repetitive work —
= Activity A (before) beforeAfter Activity ®  Organization typelnstance “ontologic free lunch”
B (after) Organization Type

—Result is higher quality and

. Location A overlap Location B consistency throughout

. System (subtype) superSubType
System (supertype)

db
1 g




WIKIPEDIA
The Free Encyclopedia
navigation

Iain page
Contents
Featured content
Current events
Random article

search

l—
il Search

interaction

About Wikipedia
Community portal
Recent changes
Contact Wikipedia
Donate to Wikipedia
Help

toolbox

= Whatlinks here
= Related changes
= Upload file

= Special pages

article

| discussion \

| edit this page H histary

Log in f create account -

IDEAS Group

From Wikipedia,

the free encyclopedia

The IDEAS Group is the International Defence Enterprise Architecture Specification for exchange Group. The deli
data exchange format for military Enterprise Architectures. The scope is four nation (plus NATO as observers) and
DoDAF (USA), DMNDAF (Canada) and the Australian Defence Architecture Framework. The initial scope for exchan
required to support coalition operations planning -

= Systerns - communication
Communications links between systems
Information specifications - the types of information (and their security classifications) that the comms architectu
Platforms & facilities.

Systermn & operational functions (activities)

People

The work has begun with the development of a formal ontology to specify the data exchange semantics. The W3C
Framework and Web Ontology Language (XML) will be the format used for data exchange. A demonstration of mult

ystems, networks, software applications, etc.

& organizations

Architecture meta-data - who owns it, who was the architect, name, version, description, etc.

scheduled for September 2007, based on exchanging process models for casualty tracking.

3 Ontology

5 External links

Contents [hide]

1The Need for Architecture Interoperability
2 Military Application

4 Implementation

one

Home
Overview
History
Foundation
Model
Methodology
Experiments
Documents
Links

Does it have spatial and
temporal extent 7

YES

NO

(not individual)

search

WikIPEDIA

The Free Encyclopedia

= lain page

= Contents

= Featured content
= Current events
= Random article

———
_Go | search |

interaction

Help

About Wikipedia
Community portal
Recentchanges
Contact Wikipedia
Donate to Wikipedia

Z Log in

article | | discussion | | editthis page || history |

BORO Method

From Wikipedia, the free encyclopedia

«+ The introduction to this article provides insufficient context for those
unfamiliar with the subject.
Flesse help improve the sricie with a good intreductory style.

[ B
s

The BORO Method is a simple, repeatable process for developing formal ontologies. The BORO
extensional approach to ontology development. The advantage of BORO over other methods is th
physical reality means that, if followed to the letter, the method will always produce the same on
same inputs. This makes it particularly powerful for comparing multiple data-sources for semantic|
matches/mismatches and for re-engineering multiple legacy systems into a coherent whole (eithd
monolithic system, or as a method for designing federation of existing systems) Although BORO)
ontology (information science) in the very strictest sense of the term, it does not produce the typ
(infermation science) that computer scientists would use for reasoning and inference. Instead. BQ
improve the quality of infarmation and information models, to integrate multiple information source)
semantics.

Contents [hids]
1 History

2 Applications
3 Presentations

Coptact (indlhvicual) Does it have members 7
+
YES
Add to Ontolagy {type)
Internet
Identify exemplar

members, and

NO
(tuple)

Identify things

sSiooes | | i
Business
The BORO Object
Reference
Ontology
Program
Public Resources Website —

Home | Overview | Resources | Links | The BORO Centre

BORO Reference
Ontologies

BORO - CEQ
Project reports

BORO Working ORO Technical Reports I BOOK - Bu

Articles and Papers

Papers

Resources available On-site

BORO Working Papers
Volumes

Volume A - The BORO Approach

Volume O - Ontology

Volume B - The BORO Business Qbject Ontology

Volume M - The BORO Methodology
BORO Technical Reports Articles and Papers
BORO - CEO Project reports

siness Obje

Re-engineering for re-use

BORO book
downloadable
fromDM2 s

I

[Ge

Inkernet

B

1 June 2009
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Why Formal Ontology?

= Corresponds to the real world being modeled:

— Physical objects that have parts, can be aggregated into larger
wholes — both spatially and temporally

o The parts don’'t have to be contiguous, e.g., parts of a squadron

e The objects have a lifetime (temporal extent) that can be broken into
temporal states

o Only one object can occupy the same spatio-temporal extent
o Examples: A part-of B A B part-of C = A part-of C
A before B A B before C = A before C
— Things are categorized
o Multiply
o Categorization should follow the rules to set theory, e.g.,
AcBABcC=AcC
acAAAcB=aeB
if {A} forms a partition of A thenac A, =>a¢ AVj=Kk

21
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Why Formal Ontology (cont’d)

Why is this better? “is-a” example:

o Not mathematically rigorous:
Vladimir Putin is-a human is-a mammal is-a species = Putin is-a species

o More precise:  Putin € human < mammal e species
= Putin € mammal; ¢ Putin e species
“Has” — the basis of fields and attributes is flawed too

More precise: Define the powerset of A as the set of all subsets of A:

P ={{ J{afda) o) (8 e ) fana) o aua b a,a, 8
Then:
Bc A= BeP (A
if AcP(A)>Va, e AFA A>3, €A
then A is called a "property-of" A or A "has"A
If A={A}, A c A>A isapartition over A
then A is called a "unique property-of" A
Does this really matter — all the time — fouls queries, analysis algorithms, and interoperability

Why did this happen? Database design had in origins in form automation, not mathematical
analysis — good for storing stuff to be processed by humans — terrible for automated processing as
in data fusion

22



Diagram Conventions and Use of UML

Thing Name
StringRepresentation
«IDEAS:Type» «IDEAS:Name»
Type «IDEAS:NamingScheme» = IdeasTuple
N IDEASName «IDEAS:
A méj namingSchemelnstance»

tags

«IDEAS:supIerSubtype» exemplarText = tuplg

Thing
PlaceableType| «IDEAS:powertypelnstance»

«IDEAS:namedBy»

«IDEAS:Powertype» <~ -—————————— «IDEAS:TupleType»

tuple
TupleType

«IDEAS:supIerSubtype»

«IDEAS:superSubtype» «IDEAS:TupleType»

couple

«IDEAS:Powerypey «IDEAS:supIerSubtype»

IndividualType

«IDEAS:TupleType»

A wholePart
|
: hol | A
. whole part
«IDEAS:powertypelnstance» «placelType» «place'ZType»
|
]
Thing
«IDEAS:Individual Type» «IDEAS:superSubtype»
Individual
4\ IDEAS:t: I Inst
| «IDEAS:superSubtype> « ; ypie nstance»
|
«IDEAS:typelnstance» «IDEAS:Individual Type» ! part «IDEAS:TupleType»
: ProperOv erlap : «place2Type» 5 % properOv erlapPart
A 7
- -
«IDEAS:Individual» | «IDEAS:Individual» = Pie
Individuall | Individual2 B /@'DEAS-typelnstance»/ -
| - e
«IDEAS:typelnstance» -~ e
| _ =" ~
[ -7 «IDEAS:typelnstance»
«tuplePlacel» : - - «tuplePlacel» P s
T e
_ ~
7

«IDEAS:Individual»
«tuplePlace2» OverlapOfiand2 «tuplePlace2»

<<Individual>> An instance of an
Individual - something with spatio-
temporal extent [Grey(80%)
R40G40B40]

<<Type>> The specification of a
Type [Pale Blue R153 G204 B255]

<<IndividualType>> The
specification of a Type whose
members are Individuals [Light
Orange R255 G173 B91]

<<TupleType>> The specification
of a Type whose members are
tuples [Light Green R204 G255
B204]

<<Powertype>> The specification
of a Type that is the set of all
subsets of a given Type [Lavender
R204 G153 B255]

<<Name>> The specification of a
name, with the examplar text
provided as a tagged value [Tan
R255 G254 B153]

<<NamingScheme>> The
specification of a Type whose
members are names [Yellow R255
G255 BO]

(see handout or briefing notes for complete set of stereotypes)



Thing

N

Common

Patterns

\

whole

Individual

tuple

part

\J

wholﬂ/

/ M instance
Type superSubTypeX/ supertype-intersection_subtype
supertype tuple
) ( pertype-intersection_subtype intersection
subtype J
\ 7k tuple
\ A union
1 S——
{redefines tuple
firstTuplePlace} *| digjoint
1
<{redefines—————— /\
secondTuplePlace} * tuple
type typelnstance
N
7 \\é_//
ﬂ& powertype powertypelnstance
Powertype A A A A
whole TupleTyp
Individual Type wholePartiys
art
P A\ wholePartPowertypelnstanceOf\WholePartType
\
TupleType

overlapType

overlapPowertypelnstanceOfOverlapType

a
QueHar

[ ——
temporalWholePartType

-l

temporalWholePartPowertypelnstanceOfT emporal WholePartType

temporalWh(D

TupleTyo

before— beforeAfterType

S [

beforeAfter PowertypelnstanceOfBeforeAfter Type

o pte— after
beforeAfter

before
e —]




DoDAF Domain Concepts are Specializations

Domain Class Hierarchy

=

-

= S0 they inherit associations (can occupy association place positions)

(zoom-in or see wall chart to read)



All Associations are Typed

Foundation For Associations

e Thing
[% A A
\ \ \ »
. \ i [\
[fmm ]
t | = \

activityPartOfProjectType
portPanofPerformer

desiredEffectPartofCapability

steParOfinstallation | |pointParofLine|

‘ typeinstance ‘

startBoundaryType

2D B 7 activityResourceOverlapTypelnstanceOfMeasure

activityWholeConsumingPartOfactivity.

A

pointPowertypelnstanceOfPointType.

z el
‘ RN e
‘ ‘ ey

wholsPartTypeinsianceciEagly activityChangesResource TypelnstanceOiMeasure

activityResourceOverlapTypelnsianceOfRule

desredEffectTypelnsanceOiMeasire

Vpe|

p ype|

overtapPowertypeinsanceOiOvertapType wholePariPowerypelnsanceOfWholeParType
\—W‘ \—"1 | —— ePowertypelnstanceOiLineType

} ‘ } ‘ } CoupleType ‘ ¥ ‘

circularAreaPow ertypelnstanceOiCircularAreaType

= So their mathematical meaning is formally modeled — a first in DoDAF
meta models

(zoom-in or see wall chart to read)



Naming and Description Pattern

Thing

Individual Type
Name

+ exemplarText: String

name

thingNamed

powertypelnstance

namePowertypelnstanceOfNaming Scheme

tuple
namedBy

Type

NamingScheme

thingDescribed

tuple

describedBy

description

Type
InformationType

Resource

Information

+ exemplarText: String

Naming and Description Pattern

informationinstance

informationType

powertypelnstance
informationPowertypelnstanceOfinformationType

Multiple names for same thing (aliases) — must tell Naming Scheme

Information (formerly Information Element) linked to the Things it describes




Performer

LocationType

Individual Type|

activityPerformedByPerformer

overlapType

typelnstance
activityPerformedByPerformer TypelnstanceOfRule

Performer

Resource

activityPerformableUnderCondition

overlapType

overlapType
performerPerformsAtLocationType

A functionally,
physically,
and/or
behaviorally
related group of

AN

powertypelnstance
individual Performer PowertypelnstanceOfPerformer

IndividualResource

IndividualPerformer

IndividualType
Condition

Individual Type|
Activity

OrganizationType

Guidance

Rule

Organization

typelnstance
activityPerformedByPerformer TypelnstanceOfMeasure

powertypelnstance
organizationPowertypelnstanceOfOrganizationType

regularly M-
interacting or
interdependent System
elements.
Service
wholePartType
materialPartOfSystem
wholePartType
personTypePartOfSystem
Resource

Materiel

Individual Type
Skill

PersonType

skillPartOfPersonType

wholePartType|

overlapType
ruleConstrainsActivity

typelnstance

activityPerformableUnderConditionTypelnstanceOfMeasure

typelnstance
conditionTypelnstanceOfMeasure

Measure

IndividualType

typelnstance
skillPartOfPersonTypeTypelnstanceOfMeasure

+ numericValue: string




overlapType

activityResourceOverlap

Instan
wholePartType part oot typelnstance
activityWholeProducingPartOfActivity
wholePartType y typelnstance
whole activityWholeConsumingPartOfActivity acivipResaurceOweriapTy e tee i
whole typelnstance

activityResourceOwerlapTypelnstanceOfRule

typelnstance
overlapType activityPerformableUnderConditionT: e
activityPerformableUnderCondition

overlapType

ruleConstraintOfActivityValidUnderCondition| ACt i Vi ty

wholePartType

activityPartOfCapability typelnstance
activityPartOfCapabilityTypelnstanceOfMeasure:

typelnstance

activityCl ourceT)

beforeAfterType
activityChangesResource

overlapType

elnstance
activityPerformedByPerformer P

resourceTypelnstanceOfMeasure

typelnstance
activityPerformedByPerformer TypelnstanceOfMeasure

typelnstance
activityPerformedByPerformer Typelr OfRule

overlapType

ruleConstrainsActivity




Resource Flow

overlapType
activityPerformedByPerformer

i.e., Role

typelnstance
ivityPerfor yPerformerT: OfRule

typelnstance

Note the
Activity that
does the
producing is
typically
different from
the consumin
activity

typelnstance
resourceTypelnstanceOfMeasure

beforeAfterType
activityChangesResource

owertypelnstance
whole powertyp

whole

wholePartType
activityWholeConsumingPartOfActivity |

typelnstance
vty OverlapT: OfRule

wholePartType|

part activityWholeProducingPartOfActivity

typelnstance
activityResourceOverlapTypelnstanceOfMeasure

powertypelnstance
former Power erformer

or izati OfO! lizationT
overlapType yoe

activityResourceOverlap




Activity Model in this Terminology

\

easures and metrics

Activity
11B

Conditions in
which
applicable

Rules, constraints, standards, ...




IER “Matrix” in this

Name(s) and
Description(s) of the
information

Name(s) and
Description(s) of the

information

N

{

Terminology

Larger activities the

Structure (scope) e.g., _ Information | Information producing and/or
WholePart, Super- % Production | Consumption|consuming activity are part >
Subtype, Before-After, issi )
'Iyyppe e 3 of (e.g., m|\I/T|§|'|?C), UJTL, or S
- - 3
relationships for the Things = o @ %
describedBy the ;30 Q % - . > 2 > | Performers and resources Q
Information o o= = E = = s = used to produce and 3
. . o = = ° = o o b . . o
Measures associated with c = | < R < T © | consume the information 3
] g = 2 (@]
the Information, e.qg.,size, 2 2 o 2 g 2 £ a g (e.g., transaction type) 2
- - — - — —
isi T =& o - © = o £ . . o
accuracy, precision) Y S s 2 qEJ 3 2 € Z | Activity before producing =]
. . 5 T o o c o c i i i
Security rules associated Q § g 5 = = S 5 Activity (e.g., triggering
Fnfl 8 a . =" = =
with information -- Security = S o o event)
i - o = - —.
Attributes Group (IC-ISM) =i Interoperability Level 58
. e
Rules (Standards) Required =
Associated with the Criticality o8
Information, e.g., language — S oS fj
Periodicity > 39 |
_ N o= _ _ — 5= ules
Producing Activity 3 g., Associated Informatio Timeliness 2o b the
23 Access Control oo » |[the
S 3 58 & =pn
: P S5 oo =
Performer performing the = = = " Availability gh =5 YC: gh
producing activity S S o e L _ 5 5 - — 3599 Sk
) - S 2= g Confidentiality ST 3 3p
S5 SE 388> 20 g RE
, o Qs 9T oD ®w = ¢ Dissemination Control [ S 8 2 of
Consuming Activity > = L2< 2o~ | 2 S ,g S Sz==5( 2
: Z o8 %E %g =9 Integrity o0 p|E
Performer performing S 2 S S = Lo ol |S|o|E|B|S[E|S|E
. o =0 O B £ i > s alF[8|<|ao|E
consuming activity S s 222 2 ETS | 2E = 2 O| o
c 852 s ao|s 2 2 0
— n O t S5 S o S0 = =
= = = o< O < bl ()
RS < o <




Capability

typelnstance
desiredEffectTypelnstanceOfMeasure

beforeAfterType
activityChangesResource

typelnstance
activityChangesResourceTypelnstanceOfMeasure FAA, FNA,
MS A
overlapType
desiredEffectGuidesActivity
| typelnstance
activityPartOfCapabilityTypelnstanceOfMeasure
wholePartType S
desiredEffectPartOfCapability skillPartOfPersonTypeTypelnstanceOiMeasure I

typelnstance I

activityPerformedByPerformer TypelnstanceOfM easure
wholePartType|
activityPartOfCapability

beforeAfterType

overlapType
typeinstance capabilityPerformerManifestation ) IS
activityPerformableUnder ConditionTypelnstanceOfMeasure performerPerformsAtLocationType

manifestor

overlapType
activityPerformedByPerformer

powertypelnstance
individual Performer PowertypelnstanceOfPerformer

overlapType

activityPerformableUnderCondition

powertypelnstance

typelnstance izati Ofo e
conditionTypelnstanceOfMeasure

wholePartType|
materialPartOfSystem

FSA, AoA,
MS's B and
c

wholePartType|
skillPartOfPersonType

wholePartType
personTypePartOfSystem




Services

beforeAfterType manifestor
capabilityPerformerManifestation

typelnstance
resourceTypelnstanceOfMeasure

typelnstance
conditionTypelnstanceOfMeasure

wholePartType
ortPartOfPerformer

overlapType
serviceEnablesAccessTo

overlapType
ruleConstraintOfActivityValidUnderCondition

description tuple thingBeingDescribed
describedBy

overlapType
ruleConstrainsActivity

overlapType
activityResourceOverlap

typelnstance
activityResourceOverlapTypelnstanceOfRule

! ! consumes

produces

typelnstance
activityPerformedByPerformer TypelnstanceOfRule

typelnstance
overl apType activityResourceOverlapTypelnstanceOfMeasure

serviceChannel

typelnstance

overlapType activityPerformedByPerformer TypelnstanceOfMeasure

activityPerformedByPerformer




tuplelplaceZ tuplePlacel
1

This does not intend to
replicate details of the
DoD MDR.

thingDescribed

tuple

Information and Data

describedBy

description

powertypelnstance
individualResourcePowertypelnstanceOfResource

overlapType
activityResourceOverlap

informationinstance

informationPowertypelnstanceOfinformationType

powertypelnstance | informationType

informationAssociation

associateOne

part

associateTwo

wholePartType
activityWholeProducingPartOfActivity

relationship

data

typelnstance
activityResourceOverlapTypelnstanceOfRule

powertypelnstance | dataType
dataPowertypelnstanceOfDataType




Project

visionlsRealizedByDesiredEffect

beforeAfterType

typelnstance

desiredEffectTypelnstanceOfMeasure

beforeAfterType

typelnstance
projectTypeTypelnstanceOfMeasure

desiredEffectIsRealizedByProjectType

powertypelnstance
projectPowertypelnstanceOfProjectType

typelnstance
activityPerformedByPerformer TypelnstanceOfMeasure

desiredEffectDirectsActivity

beforeAfterType

wholePariType|
activityPartOfProjectType

Technology and /
or other Project
dependencies

activityCh: R ceTypelr f e

typelnstance

typelnstance
resourceTypelnstanceOfMeasure

overlapType
activityPerformedByPerformer

typelnstance

activityPerformedByPerformer TypelnstanceOfRule

overlapType
ruleConstraintOfActivityValidUnderCondition

overlapType

typelnstance
activityResourceOverlapTypelnstanceOfRule

ruleConstrainsActivity

typelnstance

ivityf OverlapT! Of\

beforeAfterType
activityChangesResource

whole
1

whole

wholePartType|
activityWholeConsumingPartOfActivity

activityWholeProducingPartOfActivity

wholePartType

I
part

part

activityResourceOverlap

overlapType




«TupleType»
activityPerformedByPerformer

overlapType

«place2Type»

whlole
«placelType»

wholePartType

«TupleType»
activityWholeConsumingPartOfActivity

«placeIZType»

typelnstance

«TupleType»
activityPerformedByPerformer Ty

InstanceOfRule

«placelType»

«placeIZType»

overlapType

«TupleType»
ruleConstrainsActivity

|
«placelType»

whlole
«placellType»

wholePartType|

«TupleType»
activityWholeProducingPartOfActivity

«placeIZType»

typelnstance

«TupleType»
activityPerformedByPerformer TypelnstanceOfMeasure

«superSubtype»

«placelType»
«placelType»

«superSubtype»

«placelType»

Training,
Skill,
Educatio

«placellType»

P?n
«place2Type»

v

«place3Type»

1 admission, ...

the untrained
PersonnelType is
“consumed" by
induction,

«placeiZType»
part

Activities

the trained
PersonnelType is
produced by
teaching

Activities

«placelType»

«TupleType»
activityResourceOverlapTypelnstanceOfRule

typelnstance

«placellType»

n

«placelType»

typelnstance
«TupleTypen typelnstance
resourceTypelnstanceOfMeasure «TupleType»
skillPartOfPersonTypeTypelnstanceOfMeasure

«place2Type»

-

«place2Type»

«place2Type»

typelnstance
«TupleType»

vityf OverlapT

. «place2Type»

«place2Type»

«pl ac,eZ‘Type»
«superSubtype»

«TupleType»
activityResourceOverlap

overlapType

e.g., one
Performers could|
be a trainer

while the other is|
a student

«superSubtype»

skillPartOfPersonType

wholePartType
«TupleType»

«placelType»




Goals

beforeAfterType

visionlsRealizedByDesiredEffect

beforeAfterType
desiredEffectDirectsActivity

overlapType

ruleConstrainsActivity

overlapType typelnstance
P activityPerformedByPerformer TypelnstanceOfRule

activityPerformedByPerformer

overlapType

activityPerformableUnderCondition

beforeAfterType
activityChangesResource




Rules

overlapType
ruleConstrainsActivity

overlapType
ruleConstraintOfActivityValidUnderCondition

overlapType
activityPerformedByPerformer

typelnstance
activityPerformedByPerformer TypelnstanceOfRule

typelnstance
activityTypelnstanceOfMeasureT:!

wholePartType

rulePartOfMeasureType

typelnstance
activityResourceOverlapTypelnstanceOfRule

overlapType

activityResourceOverlap



typelnstance

activityPerformableUnderConditionTypelnstanceOfMeasure

activityPerformedByPerformerTypelnstanceOfMeasure

typelnstance

activityChangesResourceTypelnstanceOfMeasure

typelnstance

typelnstance
activityResourceOverlapTypelnstanceOfMeasure

typelnstance
projectTypeTypelnstanceOfMeasure

typelnstance
conditionTypelnstanceOfMeasure

Measure

typelnstance
wholeParntTypelnstanceOfMeasure

typelnstance
resourceTypelnstanceOfMeasure

typelnstance
desiredEffectTypelnstanceOfMeasure

typelnstance
activityPartOfCapabilityTypelnstanceOfMeasure

skillPartOfPersonTypeTypelnstanceOfMeasure

typelnstance

powertypelnstance

measurePowertypelnstanceOfMeasureType

typelnstance
activityTypelnstanceOfMeasureType

wholePartType
rulePartOfMeasureType




thingNamed

tuple name
namedBy

1

locationNamedByAddress

powertypelnstance

namePowertypelnstanceOfNaming Scheme

Address

regionOfCountryPartOfCountry

wholePart|

wholePart]
sitePartOfinstallation

wholePart]
facilityPartOfSite

Location

thingDIescribed

describedBy

tuple

A JA\

coordinateCenterDescribedBy

|
description

| axesDescribedBy

wholePart]
pointPartOfLine

wholePart]
linePartOfPlanarSurface

typelnstance

measurePowertypelnstanceOfMeasureType

powertypelnstance

pointPartOfPlanarSurface

whoIePanl




tuplePlace2  tuplePlacel

thingDescribed

tuple

7 Information Pedigree

describedBy

description

typelnstance
resourceTypelnstanceOfMeasure

typelnstance
activityResourceOverlapTypelnstanceOfMeasure

informationPedigree

activityResourceOverlapDescribed overlapType

activityResourceOverlap

overlapType
performerPerformsAtLocationType

typelnstance
activityResourceOverlapTypelnstanceOfRule

part

typelnstance
activityPerformedByPerformer TypelnstanceOfMeasure

wholePartType
activityWholeConsumingPartOfActivity

part

typelnstance
wholePartType activityPerformedByPerformer TypelnstanceOfRule

activityWholeProducingPartOfActivity

whole

whole

overlapType
activityPerformedByPerformer




Physical Exchange Specification



EXporter
=8 model

Expoark =50
Bl Export Associations to XML Schema [_|O]
Bind %ML Tags to Maming3cheme:
[ x| ¥ 1M
AL Marmespace: Ihttp:,l',l'www.ideasgrn:nup.n:nrg,l'.ﬁ.ssnn:iatin:nns I DMz
Warnings:

[=

Expork

;I Close

IDEAS Plug-In for Sparx EA

developed by:

=2 model futures

wwnw.modelfutures.com

Development sponsored by UK MOD
{under sub-contract to Serco Consulting)

Enterprise Architect

Version 7.1

This Plug-In uses the Model Futures Desktop
Ontology Engine (Demonstration License)
1 1898 » 208 Span: Sysiems. Al ights resened. = ‘“qx

Bl Lﬁ Model

- [ Business Process Model
Requirements Model

=

=

| 5] Domain Modsl
._J Class Model
= I;_] Baseline

------ %g Conceptual Overview
------ T3 Top Level

------ T3 Common Patterns

------ %g Diagram Conventions and Use of LML
------ &3 Perfarmer

------ T3 Resource Flow

------ &3 Information and Data
------ T3 Activiy

------ &3 Training, Skill, Education
------ T3 Capability

------ T3 Services

------ &3 Project

------ T3 Goals

------ %g Location

------ T3 Domain Class Hierarchy
------ %g Foundation for Associations

tvs «Powertypes EffectsMeasure

- «Powertypes MaintainabilivyMeasure
----- «Powertypes NeedsSatisfactionMeasur
----- «Powertypes OrganizationalMeasure
----- «Powertypes PerformanceMeasure

----- «Powertypes PhysicalMeasure

----- «Powertypes Servicelevel

----- sPowertypes Ackivity

----- «IndividualTypes Individual

----- «TupleTyvpes activityChangesResource 4



Mapping of Models Basis for XSDs
s|lalo|ld|ln |88 0| ©
Technical Term ; : ; : : ;r f E E § E ; ; : ; f f u>') ; °>P <>? 9‘- 9‘- 9'. % % g g ;i % 3
<[=[°o|o|o|o|c|o|o|o|o|? ||| |a|a|2|2|2 |55 (5|66 ala|6|6|6
Activity n|o n|n ninjofn|n|{nfnlin|{ninjo|nfjofo|lojo|[n|n|n|[n|{n|n|{n|o]|n
activityChangesResource o] o|lo|o olo|o
activityChangesResourceTypelnstanceOfMeasure o] olo|o o|lo|o
activityPartOfCapability (o] (o]
activityPartOfCapabilityTypelnstanceOfMeasure (o]
activityPartOfProjectType
activityPerformableUnderCondition olo|o]|o 0 (o] olo|o
activityPerformableUnderConditionTypelnstanceOfMeasure olo|o]|oO o] (o] o|lo|o
activityPerformedByPerformer o] of|o olo|o]|oO ojJojojojojojojo]joOo]oO (o] (o]
activityPerformedByPerformerTypelnstanceOfMeasure 0 0 o[lo|ofo 0 (o] ofo|Jofo|ofo (o]
activityPerformedByPerformerTypelnstanceOfRule olo|o]|oO (o] (o] olo|o (o] (o]
activityResourceOverlap ni|n njfo|ln|n|n|{nfn|n n oln|n|n|n|n|n n
activityResourceOverlapTypelnstanceOfMeasure (o] olo|lo|o|o|O]O]|O (o] olo|lo|o|o|oOo]|oO (o]
activityResourceOverlapTypelnstanceOfRule (o] olo|lo|o|Oo|O]|]O]|O (o] olo|lo|o|o|oO]|oO (o]
activityTypelnstanceOfMeasureType (o] (o] of(fojJofo]Jofo]o|oO ninfojolo|jo|o|o]o n
activityWholeConsumingPartOfActivity nin olnfo|n|n|n|n|n|n In DODAF VOI II aln|n n
activityWholeProducingPartOfActivity ni|n olnfo|n|n|n|n|n|n aln|n n
AdaptabilityMeasure (o] (o] ololo|o|oOo|O]O]|O oJlo|j|o|o|o|o|o|o|Oo|OfoO (o]
Address (o] o|o (o} ofo o|o o}
Agreement olo o(fo|ofo
axesDescribedBy o] o|o (o] ofo
beforeAfter L 1 I 1 O 0 O
beforeAfterPowertypelnstanceOfBeforeAfterType L (L L L L (e (Y O O O i O i O
beforeAfterType L (L L O 1 L I I O
Capability (o] (o]

(see wall chart to read entire matrix)




Components

= One per DoDAF model (52) with necessary and optional parts

= 1 comprehensive with all optional for “fit for purpose” models

T L = 3 references — IDEAS Foundation, Security marking (IC-ISM),
fEmhideasFoundation. xsd and Ped|gree

dmZFDundatiDn.xsd
it — Everything is tied to the IDEAS Foundation
fEhov1. %50

-:wz.xac:- — Everything has a classification marking — a “portion mark”
g O3, 250

g:;jigD — Everything has a pedigree — who, how,... it came into
fimh ovsh.1sD be|ng
[ O, XS0

fih e, %50

feEh O, %50

E=hPY1.%50

fEhPyz. %50

fEh st 150

fEemh Stz %50

G5yl 15D

[ vz, 150

feh 5v3, %50

feh 552, %50

[ 7. %50

fEh 59, %50



import
simpleType
simpleType
attribte
oif| element
siflcomplexType
=iBlcomplexType
oif | complexType
ﬂccmpleﬂype
ﬁccnmpiex'l'ype
o8l complexType
::EJ-:::mplexType
i complexType
siflcomplexType
=iBlcomplexType
oif | complexType
ﬂccmpleﬂype
ﬁccnmpiex'l'ype
ﬂmmpiex'l'yps

{00 IC-1Shw2 1 xad

refList

nameList
FoundationCategory
Hame

Thing

Individual

Type

Powertype
IndividualType
HamingScheme
tuple

couple
typelnstance
powertypelnstance
wholePart
superSubtype
triple

quadruple

couple ;I—

IDEAS

Foundation

B aftrivutes

A

FoundationCategory |

L,,Fvl:nunI:I:atirl:lnlCatE:gunr_'|.|r |

El attritutes |

Individual [-]

= fr-.:ngf I'rttp:.f.l'purl.urg.fdc.felementsﬂ.1.f:-‘.

---------------------------------------- e="z
i

Bl aributes

]

;-4 any httpzipurl.orgideielementsi.1; 3,

-------------------------------------- -
.-'

B attrivutes |

0.

| namingScheme |

exemplarText

| grp ismeSecurityattributesOptionGro...

The group of Information Security Marking attributes in
wihich

the uze of attributes 'clazzification’ and 'swneProducer’
iz aptional, This group is to be contrasted with group
"SecurityAttibutasGraup' in which use of these attrbutes
iz required.

| naming3cheme |

exemplarText

| orp iIsmaSecurityAttributes OptionGro...

The group of Information Security Marking attributes in
which

the use of attbutes 'classification’ and "ownefProducer’
iz optional, This group is to be contrasted with group
"SecurityattibutesGroup’ in which use of these attributes
iz required,




InformationPedigree [Tl:l—

Bl sitributes |

| arp ism:SecurityAttributesGroup

The group of Information Security Marking
attributes in which

— the use of attributes 'classification' and
'owenetProducet is

required, This group is to be contrasted with
graup

'Security AttibutesCptionGroup in which use of
thoze attributes

iz optional,

—| HamingScheme

Facility Twpe SupersubType OF
RealProperty Type

The relationship that describes the location of a
perfortner or type of performer

F-~ Locati DI'IT].I']JE i

- k- = actiuﬂyﬂssuurceﬂuerlapTypelns..
B kbl o =

DM?2 Foundation

: Bl aitriputes

i ‘
|

|

|,l FoundationCategory |

Bl aitriputes |

]
]
]
]
'
'
]
]
]
]
)

k
'
'
]
]
1
'
'
'
]
]
]

| namingScheme |
exemplarText
o 1{.“_'.*_’_'2_3 = B | orp ismeSecurityfttributesOptionGro...
0.0

The group of Informnation Security Marking attributes in
wehich

the use of attributes 'classification’ and 'ownerProducer’
iz optional, This group is to be contrasted with group
'Security AttributesGroup’ in which use of these attributes
iz requirad,

H aitriputes

| orp ismeSecurityAttribumtesOptionGro...

The group of Information Security Marking attibutes in
wehich

the use -:-F attributes ‘classification’ and 'owneProducer’
is optional, This group is to be contrasted with group
'Secutity AttrbutesiGroup’ in which uze of these attibutes
iz requirad,
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Structure

= Wrapper, describing that the document is

Independent entities with naming and aliases

Associations

= Constraints

49
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OV-5a Elements

= Activity

= activityWholeConsumingPartOfActivity
= activityWholeProducingPartOfActivity
= ConsumingPartOfActivity

= ProducingPartOfActivity

50
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OV-5a XSD Root

IdeasEnvelope [H]

The raot element of an
IDEAS data exchange file

attributes

---'fany httpzipurl.org/dc’elements . Iy

____________________________________________________________ - -
"

0.0

attributes

S

4

-1 IdeasWiews

caonstraints

—| HamingScheme

1.

v

1.

Work, not specific to a single
organization, weapon
systern or individual that
transfarms inputs (Resources]
inta outputs (Resaurces) ar
changes their state,

—| ar:tiuitjﬂﬂlhulePruducingParmfAc...

1.0

A whale - part association between an Activity
and the part af it that praduces a Resource,

—| ConsumingPartOfActivity

1w

A part of an Activity that consumes
a Resource

—| activityWholeConsumingPartOf...

1w

A whale - part association betwean an Activity
and the part of it that consumes a Resource,

| ProducingPartOfActivity

1.0

A part of an Activity that praduces
a Resource

51



1 June 2009

OV-5b Elements

Activity
activityPartOfCapability TypelnstanceOfMeasure
activityPerformableUnderCondition

activityPerformableUnderConditionTypelnstanceOfMeasure

activityPerformedByPerformer

activityPerformedByPerformerTypelnstanceOfMeasure

activityPerformedByPerformerTypelnstanceOfRule
activityResourceOverlap
activityResourceOverlapTypelnstanceOfMeasure
activityResourceOverlapTypelnstanceOfRule
activityTypelnstanceOfMeasureType
activityWholeConsumingPartOfActivity
activityWholeProducingPartOfActivity
AdaptabilityMeasure

Condition

conditionTypelnstanceOfMeasure

Constraint

ConsumingPartOfActivity

Country
desiredEffectTypeTypelnstanceOfMeasure
Domaininformation

EffectsMeasure

FunctionalStandard
individualDesiredEffectTypelnstanceOfMeasure

InformationType
MaintainabilityMeasure

Measure
measurePowertypelnstanceOfMeasureType
MeasureType
NeedsSatisfactionMeasure
Organization
OrganizationalMeasure
OrganizationType
PerformanceMeasure

Performer

PhysicalMeasure
ProducingPartOfActivity

Resource

ResourceType
resourceTypelnstanceOfMeasure
Rule

ruleConstrainsActivity
rulePartOfMeasureType
ServicelLevel
skillPartOfPersonTypeTypelnstanceOfMeasure
SpatialMeasure

TemporalMeasure
wholePartTypelnstanceOfMeasure

52
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OV-5b
Root

IdeasEnvelope [

The root elarent of an
IDEAS data exchange fle

L

U

":, IdeasData E—
R L E L LS, :__'_'

1.0

The range of permissible
states For an object,

—| EffectsMeasure

1.0

Categary of measures an
Effect Objects

—| AdaptabilityMeasure

1.0

& rneasure of the aaze with
which Performners satishy
differing Constraints and
Capability and Service needs,

—| MaintainabilityMeasure

1.0

& category of measures of the
amount of time a Performer is

able to conduct Activities ower
sarme time interwal,

— amiuinmmulepruducingpartomc...

1.0

& whale - part association betwean an Activity
and the part of it that produces a Resource,

— indiuiduall]esiredEffectT].rpelnst...

1.0

IndividualDesiredEFfect is a mernber of
Meazure

—| activityPartOfCapabilityTypelnst...

1.0

activityPart DR apability is a member of
Measure

—| ConsumingPartOf Activity

1.
& patt of an Activity that consurnes
a Resource
—
1.0

& specific real-ward
assernblage of people and
other rasources organized For
an on-going purpose.

—| rulePartOfMeasureType
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B atriputes

| grp ismSecurityAtiributesGroup

The group of Informnation Security Marking
attributes in which

the use of attibutes 'classification’ and
‘awenetProducer is

required. This group iz te be contrazted with
group

"SecurityAnrbutesptionGroup’ in which use of
thaze attrbutes

iz.optional,

originatingHationlS03166Twol e...

r- J:an\,-' hitp .l'purl.urg.l’dcfelemerrtsﬂ.1_.l':l:.

_____________________ X,

IdeasEnvelope [—]

Categary oF type of
information

The raot elerment af an
IDEAS data exchange fle

canstraints

OV5b Detalls

F= -E skillPartOfPersonType

An owerdap bebwesn a Personne|
Type and the Skills it 2ntails

e

ideas:Type (extension]

E attriputes

|

[

| —
! |,FoundationCategory |
|

E attriputes

t-4_ Hame [£]—
T
----------- e exemplarText
0.0

B attrinutes

| orp ism:SecuriyittributesOptionGro... |

| grp ism:SecurityAttributesOptionGro... |

E attributes

la

FoundationCategory |

i p

placeiType
place2Type

_________ =
¥
i

celHame

(=

'
'
'

=
'
'
'
L

r- -‘:Fl - itk .l'purl.l:lrg.l’dc.l’elements.l"‘l.'l.l’;?‘.

Al




Example Use Case

Firing

Take fire

Fires -

Rounds
complete

\ Battery
= Activity 1=Conduct fires
= Activity 2=Coordinate assault
» Resource=Fire orders
= Performer=Firing Battery
» Rules=ROE



[l <ldeasEnvelope Originatingiation|> 03168 TwalLetterCode="US" ism: ownerPraducer="NMTOKEN" ism:classification="U" xsi:naMamespaceSchemalocation="0%5b.#aD" ¥mins:ideas="

<7xml wersion="1.0" encoding="UTF-3"7>

hitp: v ideasgroup. orglesd” xming: sttt p: Ao w3 org2001AMLa chema-instance” kmins:ism="urm;us:gov.icismv2">
<IdeasCata “MLTagsBaundTolamingScheme="DM2Names" Model="5tring">
<MNamingscheme ideas: FoundationCategory="Naming3cheme” id="N31"/>

<Activty ideas FoundationCategary="IndnidualType" i&="A1">

- <ideas:Name namingScheme="N51" exemplarText="Conduct fires" id="N1"{>
<fActiity=

<Activity ideas: FoundationCategory="IndnvidualType" id="A2"

- <ideas:Name namingScheme="N51" exemplarText="Coordinate assault’ i="N2"/>
<fActiity>

<Resource ideas:FoundationCategory="IndwidualType" id="Re1"> :
- <ideas:Name namingScheme="N51" exemplarText="Fire orders" id="N3"{>
|::IResc|urce::
<Performer ideas:FoundationCategary="IndmdualType" id="P1">
- <ideas:Name namingScheme="NS1" exemplarText="Firing Battery" id="N4"{>
</Performerz

Firing \\'
Battery

-
-
-

AY

<Rule ideas:FoundationCategory="IndmidualType" id="Ru1">
- <ideas:Name naming>cheme="N51" exemplarText="Rules Of Engagement” id="N5"/>
</Rule>

<ConsumingParOfActivity ideas: FoundationCategory="IndmdualType" id="CA1"f>
<ProducingPartOfActivty ideas: FoundationCategory="IndmidualType" id="PA1"f>

<activityWholeCansumingPantCfactivity ideas:FoundationCategory="WholePartType" id="WP1" placelType="A1" placeZType="CA1" />
<activityWholeProducingPartOfActivity ideas:FoundationCategory="WhalePartType" id="WP2" placelType="A2" placeZType="PA1"/>

<actityResourceOverlap ideas: FoundationCategory="TripleType" 1d="03" placeType="PA1" place2Type="Rel" place3Type="CA1">

<activityPerformedByPerformer ideas:FoundationCategory="TripleType" id="01" place1Type="P1" placedType="A1"/>

<ruleConstrainsActivity ideas FoundationCategary="CaupleType" id="02" place1Type="A1" placeZType="Ru1"/>
<fldeasData=</ldeasEnvelopes

complete
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DM2 Provides a Neutral Exchange Specification
for Many Kinds of Architecture Data

XMl / MOF Analysis
Conversant (e.g., Software
UPDM / SysML

DM2 PES
Authoritative XSD EA/ITA

Tools
Data EA Domain Concepts

Sources
Common =

Patterns

) Mereolo
Set Theor)
Pedigree

M&S
--------------------------- Tools

neutral
implementation

Reporting Federal, Coalition,
Tools and and other EA
Formats exchanges
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M&S
Tools

Federal,
Coalition,
and other EA
exchanges

Analysis
Software

Authoritative
Data
Sources

EA
DBMS’

Reporting
Tools and
Formats

EA/ITA
Tools
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DM2
PES XML
Document

1. One format per 52 DoDAF models + any custom “fit for purpose”

XML
document!?

= UPDM XMI [/ /

file format

\___translator /! /

/ UPDM XMI

g file format?
= DM21
translator

e R E R

Vo M
IS

VoY
[N
Vi

(IR

vy

\

1

\
1

2. One per UPDM tool

UPDM XMl file !
formatz =
UPDM tool |

specific format
conditioner I

e e |

UPDM XMl file
format? =

specific format

DM2 (including PES), IDEAS Foundation
V1.0, and UPDM 2.0 Vision

UML XMI
XML
Document

UPDM tool !

conditioner

models
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Sample XMl

Neutral format for
UML file

Should allow for use
of a UML model by
any other UML tool

Oriented toward full
re-creation of the
native model:

— Graphics
— Layout
— All UML features

NOT a neutral format
for non-UML tools

ackagedElement xmi:type="uml:Class"
xmi:id="EAID_1ACDB2AD_F9B8_4027_82A1_C4958A996A15" name="Activity"
visibility="public">

eneralization xmi:type="uml:Generalization"
xmi:id="EAID_93CE829E_4313_40al_A61A_AA877FOEBG69A"
general="EAID_A95155D1_CA8D_4alc_9F13_EAC7EE9AFC78" />
</packagedElement>

ackagedElement xmi:type="uml:Association"
xmi:id="EAID_O2FE471B_FA52_4d05_B1A0_FC652F38B709" visibility="public">
1emberEnd xmi:idref="EAID_dstFE471B_FA52_4d05_B1A0_FC652F38B709" />
1emberEnd xmi:idref="EAID_srcFE471B_FA52_4d05_ B1A0_FC652F38B709" />
wnedEnd xmi:type="uml:Property"
xmi:id="EAID_srcFE471B_FA52_4d05_B1A0_FC652F38B709" visibility="public"
association="EAID_O02FE471B_FA52_4d05_B1A0_FC652F38B709" isOrdered="false"
isDerived="false" isDerivedUnion="false" aggregation="none">

ype xmi:idref="EAID_DC3813C5_2553 4504_B656_C36FDOOFB61F" />
</ownedEnd>

</packagedElement>

ackagedElement xmi:type="uml:Association”
xmi:id="EAID_1D1D3B5D_B5E8_4cd3_91B8_B2A0071D3F85" visibility="public">
1emberEnd xmi:idref="EAID_dst1D3B5D_B5E8_ 4cd3_91B8_B2A0071D3F85" />
1emberEnd xmi:idref="EAID_src1D3B5D_B5E8 4cd3_91B8_B2A0071D3F85" />
wnedEnd xmi:type="uml:Property"

xmi:id="EAID_src1D3B5D_B5E8 4cd3_91B8_B2A0071D3F85" visibility="public"
association="EAID_1D1D3B5D_B5E8 4cd3_91B8_ B2A0071D3F85" isOrdered="false"
isDerived="false" isDerivedUnion="false" aggregation="none">

ype xmi:idref="EAID_4B93D321_BE44_ 4b47_ B23E_CD9C85AEF992" />
</ownedEnd>

</packagedElement>

ackagedElement xmi:type="uml:Association"

xmi:id="EAID_25099A29 2F56_46e3_87EE_7D95F1FC8D37" visibility="public">
1emberEnd xmi:idref="EAID_dst099A29 2F56_ 46e3 87EE_7D95F1FC8D37" />
1emberEnd xmi:idref="EAID_src099A29 2F56_46e3_87EE_7D95F1FC8D37" />
wnedEnd xmi:type="uml:Property"
xmi:id="EAID_srcO99A29_2F56_46e3_87EE_7D95F1FC8D37" visibility="public"
association="EAID_25099A29 2F56_46e3_87EE_7D95F1FC8D37" isOrdered="false"
isDerived="false" isDerivedUnion="false" aggregation="none">

ype xmi:idref="EAID_ACA7CDB7_DEO09_4807_BCAB_C6EDE104F60F" />
</ownedEnd>

</packagedElement>
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Where to learn more and participate
In DM2 evolution

= Join the Data TWG
— Access to Share site

— Weekly email message with invitation to
participate in DCO telecon

— Stay In touch with ongoing evolution, pilots, and
Configuration Management activities
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Questions?
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DoD Core Process Information Requirements Collection

JCIDS Process
Information
ieaments

PPBE Process
Information

Ops Planning
Process
Information

DAS Process
Information

CPfm Process
Information
Requirements

SE Process
Information
Requirements

Data Model = _ -
Development

b

Top-Down / Bottom-Up Development

DoDAF 2.0:

» Conceptual Data
Model (Vol I)

» Logical Data
Model (Vol II)

» Physical
Exchange Model
(Vol Il
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