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System Architecture is Like

Systems vs. Enterprises
Blueprints for a Building

DRIVERS—> Enterprise —> OUTCOMES

INPUTS =  System > OUTPUTS

Outputs for a System tend to be the same over its lifetime. But Outcomes for Enterprise are very Outputs for a System tend to be the same over its lifetime. The requirements are established
complex and are shifting over time. Usually a “sequence” of outcomes is laid out in a roadmap. early on and tend not to change very much. Results for a system are more readily predicted.
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Enterprise Architecture is More Like
Urban Planning

PLANNING AREA ASSIGNMENTS

Outcomes for an Enterprise are very
complex and are shifting over time.
Usually a “sequence” of outcomes is
laid out in a roadmap. The Enterprise
can change its own objectives!

Achieving Desired Outcomes Using Enterprise
Architecture & Architecture Frameworks

Drivers Enterprise . Outcomes
* Demand 71 ¢ Products
* Competition State * Services
* Laws A * Revenues
. Eegullations v . Earninﬁs.
* People * Share Price
* Technology Work | * Market Share
* Investment > =7 * Jobs
* Revenues Processes * Innovation

Model-Based Enterprise Transformation Using
Portfolio Management Techniques

DRIVERS—> Enterprise —> OUTCOMES

Portfolio (Future)

ystem l—v

Portfolio (Now)

ystem )—‘

System — System |—>

System . —> System |—>

UAF can be a key enabler for helping do successful enterprise transformation
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Architecture Tiers
UAF is most relevant at Tiers 4 and above...

Architecture Tier Examples

Enterprises

1. Community / Defense, Intelligence, Space Exploration,
Domain Earth Observation, Transportation, Commerce

2. Department / Office / DOD, DOC, DOT, IRS, NASA, NOAA, FAA,
Administration FBI, National Security Council, White House

3. Command / Service / Human Exploration, USSF, SMC, Air Force,
Agency (CSA) Navy, National Weather Service, STRATCOM

4. Mission / Capability Lunar Mission, Launch, Missile Defense,
Area (MA/CA) Weather, Satcom, PNT, Air Traffic Control

5. Program / Node / Artemis, International Space Station, GBSD,
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Network MilSatCom, GPS, AFSCN, DSN, AOC

SLS, Orion, Lunar Lander, Lunar Habitat,
Minuteman lll, GPS Enterprise Ground

6. Project / System /
Segment

Systems

SysML and UAF are intended for modeling Systems and Enterprises, respectively,
... So they can and should complement one another




Architecture Tiers
For the Space Exploration Domain...

Architecture Tier Examples

1. Community / Defense, Intelligence, Space Exploration,
Domain Earth Observation, Transportation, Commerce
3 2. Department / Office / DOD, DOC, DOT, IRS, NASA, NOAA, FAA,
K] Administration FBI, National Security Council, White House
£
e 3. Command / Service / Human Exploration, USSF, SMC, Air Force,
Q Agency (CSA) Navy, National Weather Service, STRATCOM
ch 4. Mission / Capability Lunar Mission, Launch, Missile Defense,
" Area (MA/CA) Weather, Satcom, PNT, Air Traffic Control
£ || 5. Program / Node / Artemis, International Space Station, GBSD,
o Network MilSatCom, GPS, AFSCN, DSN, AOC
2 6. Project / System / SLS, Orion, Lunar Lander, Lunar Habitat,
n Segment Minuteman lll, GPS Enterprise Ground

SysML and UAF are intended for modeling Systems and Enterprises, respectively,
... So they can and should complement one another

Architecture Frameworks

O “Conventions, principles and practices for the description of
architectures established within a specific domain of
application and/or community of stakeholders”

— ISO 42010 Standard on Architecture Description

U Example Frameworks
» Government: US Federal Enterprise Architecture Framework (FEAF)
» IT Domain: The Open Group Architecture Framework (TOGAF)
» Cross-Domain: OMG’s Unified Architecture Framework (UAF)
» Defense/Aerospace Domains:
» NATO Architecture Framework (NAF)
» Ministry of Defense Architecture Framework (MODAF)
+ DOD Architecture Framework (DODAF)
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Two Main Categories of Architecture Frameworks
Focus is on either Information Technology or Strategic Capabilities

IT Focused Acquisition Focused

* Zachman Framework * UK Ministry of Defense (MODAF)
» Federal Enterprise * NATO Architecture Framework (NAF)
Archi Fwk (FEAF
rehitecture Fwk ( ) DOD Architecture Framework (DODAF)

» FEA Reference Models
« Canadian Dept of National Defence (DNDAF)
» The Open Group Architecture

Framework (TOGAF) * Unified Architecture
+ Rational Unified Process Framework (UAF)*
< RM/ODP
« TAFIM

* UAF merges & integrates the 4 frameworks above

These Acquisition-focused frameworks use Capability as the “driving force” for
transformational changes in the Enterprise and subordinate Missions & Systems

Original C4ISR Framework (1996)

JCS/CINCs OSD/CISA
Standardized Joint Joint integration
Warfighting Tasks and analysis methods
based on UJTL as used in Integrated
Broadcast Service (IBS)
ARMY AIR FORCE

Node-to-node data
exchanges as in
Horizon-Link

Standardized data
elements as in

Enterprise Strategy \
NAVY ¥
Warfighting focus

as in Copernicus

C4ISR
Architecture
Framework
Version 1.0

MARINE CORPS
Information flows as
in MAGTF C41

Joint Intelligence Joint Technical
Systems Architecture Reference Models
as in DODIIS/SIM as in TAFIM

DIA DISA
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Evolution of Architecture Frameworks

UAF is a 5" Generation Framework 2017

s  OMG UNIFIED

ARCHITECTURE
NN riEORK

R DoD Architecture Framework
@i DoD Architecture Framework Version 2.0
C4ISR Working Group
Architecture DoD Architecture Framework <
Framework Version 1.0 g
Version 1.0 y
£ £
7 June 1996 g
El
Volume 1 Definitions and Guidslines 2
15 August 2003
1996 1997 2003 2009

Using UAF will automatically provide DODAF views
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Language Domain
Metamodel Metamodel
Modeling Architecture
Language Framework
+ Syntax « Viewpoints
« Notation « View Specifications
«  Semantics « Domain Metamodel
Modeling
Profile

Modeling
\ Workflow
Modeling
Patterns \ Modeling

Methodology
Modeling / Architecture

Templates Description

\ Architecture

Models ——_,| Architecture
Views
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How to Create Models?

Using Modeling Languages to characterize the problem and solution spaces

* Software Modeling
— Unified Modeling Language (UML)
— Various extensions to UML
* MARTE profile for real-time and embedded systems

¢ And other UML profiles for XSD schema definition, web modeling,
business process modeling, open distributed processing, etc

* Systems Modeling
— Systems Modeling Language (SysML)
— Architecture & Analysis Design Language (AADL)

* Enterprise Modeling
— Unified Profile for DODAF & MODAF (UPDM)
52 standard DODAF views

* High-level modeling language based on UML modeling constructs applied to the
— Unified Architecture Framework (UAF) Profile
* Based on SysML, BPMN, SoaML applied to UAF views (including DODAF views)

¢ Includes Domain Metamodel (DMM) that fixes various DODAF shortcomings
* Evolved from UPDM and was originally known as UPDM v3

Modeling Languages are key enablers for Architecture and for SE practices
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Modeling Languages

BJECT MANAGEMENT GROUP

MODELING
LANGUAGE..

For modeling complex software
architectures and applications

——-"-~~

For modeling complex system architectures
that may include hardware, software, personnel,
processes, and facilities

/

“« UAF",
W OMG UNIFIED
ARCHITECTURE /
‘\W FRAMEWOR&’
For modaTifTg mmmefenterprlse For modeling complex business processes
architectures that includes strategy, for business process re-engineering initiatives,

operations, programs/projects, services, process maturity improvement, cycle time

resourc.:es,.security, personnel, reduction, and business integration efforts
organizations and standards

-—
z"
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« Syntax
+ Notation
« Semantics

“ OMG UNIFIED
RocHTECTURE
NN ramenonk w

PROFILE

Modeling
Patterns

)

Modeling
Templates

\»
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M
Language it L Domain
Metamodel Metamodel
v
Modeling Architecture Y UAHIZ:
Language Framework NN ranenonk w

«  Viewpoints
« View Specifications
« Domain Metamodel

Modeling
Profile

Modeling
Workflow

Modeling

Methodology
Architecture
Description
Architecture o /
Models | . Architecture
Views

Topics

¢ Unified Architecture
Framework (UAF)
— UAF Specification
— EA Modeling Workflow
— Framework Grid
* Stakeholder Domains
* Architecture Model Ki

* Enterprise Concepts
— Enterprise vs System
— Enterprise Transformation
— Portfolio Management
— Architecture Tiers

* Architecture Description
— Architecture Frameworks

* UAF User's Guide
— Workflow Steps
— Architecture Views

— Frameworks Evolution
— Modeling Languages
— Modeling Landscape
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UAF Specification at a Glance

UAF UAF specification consists of four docs:
1.

x Metamodel & Framework
OMG UNIFIED
N n ’ ARCHITECTURE

2.  Profile - Implementation in SysML
FRAMEWORK m 3.
4

M 0 Traceability to other AFs
Specification Example

e e

Domain MetaModel (DMM)
AF Profile (UAFP) il i

View specifications organized
in domains and model kinds

DMM Implementation in
SysML - U

Combination of best practices from its predecessors, UPDM, DoDAF, MODAF, NAF, DNDAF...

Foundation for domain specific architecture frameworks

January 2021

Copyright © 2021 OMG. All rights reserved. 19
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UAF benefits

Model-based Enterprise Architecture (MBEA)

Easy mapping to DODAF views and viewpoints
Straightforward migration path from DODAF 2 and UPDM
Common Modeling Vocabulary & Enterprise Ontology
Intuitive naming convention in grid format

Graphical SysML-based notation

Aligned with ISO Standard 42010 (Architecture Description)
Integration with existing OMG standards, e.g. SysML, UML, BPMN
9. Traceability to system and software architectures

10. Enterprise lifecycle interoperability

11. Support for new modeling domains:

» Security

» Personnel

+ Requirements

» Analysis and Simulation

© Nk ODN -

11 Dec 2021 Copyright © 2021 OMG. All rights reserved.

OMG Material Reproduced with Permission
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®
prerermi R e @ %% UAF specification parts
Metamodel Metamodel OBJECT MANAGEMENT GROUP®
: . «~ UAF
g?:;i"ar;ge ?::(;r::]t:\?\;[g:s % gﬁ%}ﬁ%ﬁ% ) Unified Architecture Framework

Normative Components Non-Normative Components

. Syntalx . Vl:eWpOl’ntS” )
. ngiﬁZx";cs . L‘Q’;t,”jfﬁjg,’g";jfgj, Framework (Views) Metamodel Traceability
Modeling
<~ UAF Profile ;
S . Modeling
PRGEITE Workflow
Modelng | .~ . Modeling /
Patterns Methodology
Architecture
Modeling Description
Templates
\' Architecture Architect
V|eWS 11 Dec 2021 Copyright © 2021 OMG. All rights reserved. 22
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@%g UAF Basic Building Blocks

OBJECT MANAGEMENT GROUP®

UAF Enterprise Architecture Guide (2021)
9-Step Modeling Workflow as Basis for the Guide

~ -
eneprss rchocure rocess, > Capability Exhibits Agent
= e == = | | Actual L |Actual High Level
VJII Prep'tre fOl‘ / Trace to EnterprisePhase Organisation || Need
rchitectin & Assessments .
; g : B What (Logical
Analysis)
777777 : : Actual How (Orgs/
- S (Resili Resource Actual
ture Step 4= ersopnel = = Y Organisation | Systems)
) SQFVIC I(ﬁjganlza- Delivers
-Architectur tional) +.— ActualProject Actual Delivered
(Black Box) - - i @A : || Actal
— e e erforms Milestone Organisation || by

Behaviour

23
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UAF Conceptual Schema

OBJECT MANAGEMENT GROUP.

Actual enterprise
phase

Mitigates

contans
Exhibits ¢ ‘ Requirement ‘

Isagoal
of

Contains f or Ispartof Links toall
Capability elements.
| Actual Project
Mapsto = milestone Standard
Operational
Operational elements
= = W
Performs
Exhibits Links to all
elements
Contains S
Operational Operational . Resource
performer architecture <
Implements == LEiEsD
Y Defines
Consumes Has. Resource Contains.
l_+ exchanges
Service Classified by

specification Resource performer ual resource

Resource architecture
Capabilty coniguration || Secur
Physical resource

Speciaizes
[ contains

Organisational
resource

Responsibility
Organization \ S

Implements
Performs

Actual organisational resource

Service port

Defines

implements

Serviceinterface

Unified Architecture Framework (UAF) Grid

Standard means of expression — model kinds

r r . . . .
Taxonomy Structu .e.& Behavior | Information | Parameters | Constraints | Roadmap | Traceability
Connectivity

Strategic

Operational

Services View Specifications =———

Different Domains

Personnel
&
Resources
Security OMG UNIFIED
CTURE
Projects AEWORK m

Standards
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UAF Views & Models

- UAF ERETEN Connectivity |  Processes interaction Parameters Roadmap Traceability
~ ™ cn Pr [scenarios Is Pm Rm Tr

Metadata

Metadata  Taxonomy  Archtecture  Metodsta Metadata, Metadata Metadata
e P Viewpoints®  Connectivity  Processes - a Constraints Traceability
M-St Md-Cn Md-pr Md-Tr
Strategic
Strategic SURMEIC gy e structure  ST2IEC Strategic States Enprs Oeployment. A
o Taxonomy s Connectivity = St - Constraints -Rm Traceability
StTx stcn stct Str

Strategic Phasing
m

Operational  Operational  Operational  Operational  Operational  Operational ?’:;’:;“I::' Operational Operational
Taxonomy. Structure  Connectivity States. Constraints - Traceabilty
0p-Tx op-sr OpCn Op-pr Op-st. “;’;’_::“ op-ct Op-Tr
Senvice
Service ) Service Service . : Service ) Senvice
s | i (el @20 | G e | e : comrams | SeveTosdnap
o Sv-Tx Sv-Cn Sv-pr Conceptual Data Environment Sv-Ct Sv-Tr
Svis i P
personnel
Avalabily,
Personnel Competence, !
Personnel  Peronnel Personnel - Personnel - Persomnel  porcnel tates  Interaction Drivers, i
Taxonomy Strucre  Connectivty  Processes a5 oy - Personnel Evolution,  Traceabilty
PreTx prese Pr-cn pr-pe " enarios Logical Data Model, GG 3
s Personnel Forecast
Pr-Am
Resource Resource Resource  Resource Restiroe Resource  Resource evolution,  Resource
Resources Resource States  Interaction
Taxonomy Stuctwre  Connectivity  Processes ok s Constraints  Resource forecast Traceabilty
e Rs-Tx Rs-Sr Rs-Cn s-Pr = 305 physical Data Model  Measurements Rs-Ct Rs-Rm Rs-Tr
Rsils B
; Security Security
Security ) Security i Security
securty OV, sentystuewre I processes _ _ Constraints : Ty
se SeTx = sc-Cn o Gt scTr
Project - - Project
Projects PO proectsrucure . . . projectRoadmap | "IN
2l PiTx [ Pi-Am s
Standards  Stndard ST Standards Roadmap 5t2ndards
5 Taxonomy. Structure B - = - e e Traceabilty
SdTx sdsr SaTr

Actuals Actual Resources Parametric

R . "
Resources Structure, s Simulation ® Execution/
Connectivity, st
Ar Arst p Evaluation

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Mapping DODAF Views to UAF
[ | o o] e | o e ] et [ | ]

Metadats  pcchitecture  Metadata  Metadata Metadata Metadata
Metadats  Toonomi' it ooy rows® o sty
Md-Sr Md-Ct
Strategic V-1 . Strategic States. Measurable
e B -1 cv-a et Properties
operstonsl oo OV-da  OV-3/ . y
& ov-2 e ove OV5  Oveb  Ovéc
Scv-1 Scv-3 DIV.L 8 S
FWT SVl 00 gy SV Sv-dob  Scv-doc LA L
2.2 UAF 1.0 to DoDAF 2.02 Mapping
Persomnel (5 0 ov-a ov-4 sva SV-10b  SV-10c Table 2.1 - UAF 1.0 to DoDAF 2.02 Mapping
P SV-6
UAF Viewpoint Name DoDAF 2.02 DoDAF 2.02 Long Name
Actual Resource Connectivity Combination of OV-4/SV-1.2 | Actual Organisational Relationships
sv-1, Sv-1, sv-3, 2
Lo | 0 sv; sve  SV4  Sv10b  sv-loc
5 g H Systems interface description, Systems resource
= flow description (IBD., Parametrics)
Security rszmmv ‘Security Structure e Processes /-
o atonomy i onnectvity Actual Resource Structure Ov-4 Actual Organisational Relationships (IBD,
s sebr Parametrics)
Projects Dictionary AV-2 Integrated Dictionary
» PV-1 PV-1 PV-2 - - - S
Information Model DIV-1/DIV-2/DIV-3 Conceptual Data Model/Logical Data Model/
Physical Data Model
stnderds  grav-1 stdv-1 - -
Operational Connectivity ov-3 Operational Resource Flow Matrix
Operational Constraints Operational Rules Model

Simulation®

Operational Interaction Scenario Event-Trace Description

= = # | Operational Processes OV-5/0V-5b Operational Activity Decomposition
—ctionarVEID AV 4 Tree/Operational Activity Model
0= Summary &OverviewSmOv (AV-Tuy FNGNRINN ov- State Transition Description

Requirements Rq
Operational Structure ov-

LOV=2 High-level Operational Concept Graphic
(Structured version), Operational Resource Flow
Description (IBD)

High-level Operational Concept Graphic

Source: UAF Specification, Appendix B: Opesaonal oty ovLov (Sthuctred vessony, Operaional Resource Flow
https://www.omg.org/spec/UAF/About-UAF/ Descrption (BD)

Operational Traceability R

Parameters Environment -




An Enterprise Architecture Model can be a Key
Enabler for Enterprise Transformation

29

——

DRIVERS—> Enterprise —> OUTCOMES

- -
] .
! i Desires

Portfolio (Now) Portfolio (Future)

ystem »—o ystem *

System |— System —>

—»  System —> System i—»

UAF can be a key enabler for helping do successful enterprise transformation
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Topics

* Unified Architecture
Framework (UAF)

— Framework Grid
* Stakeholder Domains
* Architecture Model Kinds

* UAF User's Guide
— Workflow Steps
— Architecture Views

2 UAF Taxmmmy suucmre Conn!r.(lvl(y Prccesses States Interaction Inlormauon Parameters Cons"amls Roadmap Traceahlllty
= st Scenarios Is Rm

Strategit
St

Operational
op

Services
Sv

Personnel
Pr

Resources
Rs

Security
sc

Projects
Pj

Standards
sd

Metadata
Taxonomy
Tx

Strategic
Taxonomy
St-Tx.

rational
onomy
Tx

Sel
Taxonolgy
Sv-Tx!

Personnel
Taxonomy
PrTx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
Sc-Tx

Project
Taxonomy
Pj-Tx
Standard
Taxonomy
5d-Tx

Architecture
Viewpoints *
Md-Sr

Strategic Structure

Operational
Structure
Op-sr

Service Structure
Sv-Sr

Personnel
Structure
Prsr

Reource
Striture
Rs:

Security Strudyure

Project Structure

Standards
Structure
Sd-sr

tual Resources

Metadata Metadata

Metadata Metadata
Connectivity Processes * Constraints * Traceability
Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
Ly
Metadata
« Purpose: ’
+ provide information pertinent to the entire
architecture v
+ present supporting information rather than
architectural models ’
+ Stakeholders: Enterprise Architects, people who
want to discover the architecture, Technical
Managers i
+ Concerns: captures meta-data relevant to the .
entire architecture
Ly
S(anda;:f :r:admap f%%:};ﬁ:y

Re A":;les Paramets
Simulation ® Execution/
Cot
& Evalu:

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

~ UAF Taxonomy Structure Connectivity Processes States Interaction Information Parameters Constraints Roadmap Traceability
w Tx sr cn Pr st [Scenarios Is If Pm ct Rm ™

Metadata
md

“

Operation:
op

Services
Sv

Personnel
Pr

Resources
Rs

Security
sc

Projects
Pj
Standards
sd

Actuals
Resource
Ar

_I!I\etadala Architecture
Mk Viewpoints®
Md-Sr
SUBLEBIC  gyrategic Structure
Taxonomy
L Tx
Operational ~ Operatid
Taxonomy Structure
0pTx Op-sr
$eVI  Service Structure
onomy o
T
Personn Personnel
Taxonomy! Structure
Pr-Tx Pr-Sr
Resource esource
Taxonomy ucture
Rs-Tx Sr
e ) e N
Taxonomy Se-sr
SeTx
oISt Project Structur
Taxonomy
PJ-Tx
Standard Standards
Taxonomy Structure
Sd-Tx sdsr

Aclual
ctual Resource: rees
Structure, Simulation ®

Metadata Metadata Metadata Metadata
Connectivity Processes * - - Constraints * Traceability
Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
comecty o | SRR | S
S stct Strategic Phasing e
St-Rm
Operational || Operationall || Operational || CPerational Operational Operational
Strategic
Ly
* Purpose:
» describe capability taxonomy, !
og e Ly
* composition,
» dependencies, and
 evolution i
+ Stakeholders: Capability Portfolio Managers '
« Concerns: capability management process
Ly
Standarc
S(anda;:i Rn:‘admap m;:?::my

Parametric
Execution/

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req




® <~ UAF IR Structure Connectivity |  Processes States [Interaction Information Parameters Constraints Roadmap Traceability
2 T M st n Pr st Scenarios Is It Pm ct Rm i
. .
Archit re Me
E St rate | C DO m al n Metadata  Taxonomy rehitecture Metadata etadata DISEEED (s
Viewpoints Connectivity ~ Processes.

Metadata
- - - Constraints * Traceability
Md ST Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
®
OBJECT MANAGEMENT GROUP —
N Strategic . Strategic 2 Strategic Deployment, Strategic
Strategic Strategic Structure . Strategic States. 8l 8!
’— NN N N N N NN N N BN BN SN BN SN SN BN BN SN BN SN SN SN SN SN SN SN SN SN Ry, S'B fem—— s(i o Connectivity _ Sg(—St . e 8 StRm Traceaity
l \ ECIX S st-Ct Strategic Phasing StTr
Enterprise vision 1 i
1 | P! | 1 of Operational || Operational ﬁ:’r:‘c':;f" Operational Operational
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contains 1 e cenice
I I Service! Service Structure
Taxonomy Ly
I Sv Sv-Tx Sv-Sr .
| I Operational
Rersonnel Personnel . . i
| Capabiliy ’I reamel N S Purpose: '
N o o

Maps to

Maps to :

» describe the requirements, operational behavior,

-
Cd
o
Y —— _______.A___' :
r .. ( op ] s || Resource structure, and exchanges required to support
interface

Taxonom Structure
Rs

Resr (exhibit) capabilities

Has I security S Ny sictre + define all operational elements in an )
* i - implementation/solution independent manner
interface

rojects (e rojec\structure . : s
Operational agent R T + Stakeholders: Business Architects, Executives g
Operational — — . . .
activity o et | b | G « Concerns: illustrate the Logical Architecture of the
Sd-Tx Sd-Sr .
irc'“mmre Actuals Actual Re ces enterpr] Se

Resource: Structure,
Ar Ar-Sr

Summary & Overview Sm-Ov

Requirements Req

Service ?

® <~ UAF IR Structure Conne Processes States teraction Information Parameters Constraints Ro: m
- ~ . > sr n Pr st Scenarios Is i Pm [} Rm T
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Metadata
Architecture Metadata
L Metadata  Taxonomy c Metadata Metadata Metadata
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Md-Sr Md-Cn Md-Pr

Md-Ct Md-Tr
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\

Service
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Summary & Overview Sm-Ov
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« UAF Taxonomy Structure Connectivity Processes States Interaction Information Parameters Constraints Roadmap Traceability
@ . T Sr Cn Pr St IScenarios Is If Pm ct Rm T

- .
Metadata )
Archi Me
- Se rvices D omain Metadata  Taxonomy R ittty e . . Metadata Metadata

Viewpoints * Connectivity Constraints * Traceability
Md-Tx
Md Md-Sr Md-Cn Md-pr Md-Ct Md-Tr
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Strategic

Strategic  UUEC  iregicstructure B Strategic States Strategic B Strategic
St ‘axonomy. S Connectivity. - Stst = Constraints St-Rm Traceability
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> Capability StTx st.cn stct Strategic Phasing StTr
St-Rm
Mapsto >
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[ Mapsto 2 w“" interface
1
exchanges N . . Service . .
s r Services SaiEa S Gnman|  SE Sariz Service States  Interaction Service Service Roadmap Seice)
sv Taxonomy Sv-sr Connectivity Processes Sv-st Gaorehs Envi o Constraints Sv-Rm Traceability
Sv-Tx Sv-Cn Sv-Pr Conceptual Data e Sv-Ct Sv-Tr
Sv-Is Model, Pm-En
Personnel
I Personnel Competence, Availability,
4 P K Personnel Personnel Personnel Personnel Personnel States  Interaction Drivers, Personnel
activity il Structure Connectivity Processes prost < y performan Personnel Evolution, ~ Traceability
Pr-Tx Pr-Cn Pr-Pr " Conari®® Logical Data Model, eriormance Pr-Tr
P d
e e w1 Personnel
o Taxonomy Structure Co
Rs-Tx Rs-Sr
" . ; 3
service ; * Purpose: aim to clarify the role of Human Factors
specification Dure 0 Security S Security Structure : : :
sc Ny S (HF) when creating architectures in order to

Organisation
resource

Resource architecture
Capaiyconfguration || Y

o) ) )

resource

)=

ojects e soucre facilitate both Human Factors Integration (HFI) and
G I Systems Engineering (SE)

Standard Standards
, (Cperson | By c Stakeholders: Human resources, Solution Providers,
Organizatior

PMs
Concerns: human factors

Standards

e

o

Kequirements Keq

' @ 2 I 1
@%% Personnel Domain —— Resources

* Purpose: capture a solution architecture consisting of
resources, e.g. software, artifacts, capability
configurations, natural resources that implement the
operational requirements. Further design of a resource is I

OBJECT MANAGEMENT GROUP®

typically detailed in SysML or UML.

+ Stakeholders: Systems Engineers, Resource Owners,
Implementers, Solution Providers, IT Architects

« Concerns: definition of solution architectures to

Services
Sv

Personnel Per: ; i i
Toanomy S implement operational requirements
Pr-Tx Pl
PrRm
Source Resource Resource Resource oo tes I"};’{‘;::f:" Resource  Resource evolution,  Resource
Taxonomy Structure Connectivity  Processes s Constraints ~ Resource forecast  Traceability
Rs-Tx Rs-Sr Rs-Cn Rs-Pr. Physical Data Model ~ Measurements Rs-Ct Rs-Rm Rs-Tr.
Rs-ls Pm-Me
) - Security Security .
. Security " Security i Security
Sec:crnv S Security ?(:uc!ure Connectivity Processes N . Constraints Traceability
SeTx ScCn. Scpr sect Sc-Tr
Organisational Project " Project Project 5 Project
% Resource architecture "9 F"’:e“s Taxonomy Pm‘“;i‘s'r"“”m Connectivity  Processes 2 N P'““"éi“;d"'“ Traceability
resource i Pj-Tx Pj-Cn. Pj-Pr Pi-Tr.
Security e Standard Standards Standards
B e == g : _ _ Rl
Tx Sd- Tr

ctual Resou Para
> Simulation ° Execution/
E

| Organization I

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req




(Architectures, Capability Configurations, Systems, Metadata TMM;dﬁv C{:géi?:iﬁ : :
Artifacts, Software, Technology, Natural, etc) * Securi ty

® - <~ UAF Taxonomy Structure Connectivity Processes States Interaction Information Parameters Constraints Roadmap Traceability
@, Resou rces Domal n = 1 T sr n [ st scenarios Is i Pm ct Rm L

OBJECT MANAGEMENT GROUP®

Strategic

suotegic * Purpose: illustrate the security assets, security
st B e constraints, security controls, families, and measures |
required to address specific security concerns

\ 4

Capability

3 >
N Operational  Operational bperational . . . al
| portl l peca I op  Tmonomyfsuucure + Stakeholders: Security Architects, Security i
interface . . . .
2 - Engineers. Systems Engineers, Operational Architects
Services Tm’:'o“ Service Structure X . "
v se S « Concerns: addresses the security constraints and
‘ ( P ——— UL information assurance attributes that exist on
mr-ﬂ al peromel L0 S exchanges between resources and Y
Pr-Tx Prsr .
[ et ] ’ OperationalPerformers
Resource: Resource Resource B b Resource States  Interaction eSO WL A TS
B/ TRRY SETOCREAN RS TR e o e TR T
x. : . m"orxy Se:uri!svj;:unure C:"ne “B’l(y Processes . ~ Constraints B Trsaceabnllly
Sc-Tx Sc-Cn Sc-Pr Se-t. Se-Tr
| organisational Projects ;’:rj;i:\ Project Structure n:::'e?:i :‘:ﬁ:zs Project Roadmap r:c“e’]:‘i‘i
| resource Pj 5 PjTx ! 35 : P[-Cnn e Pj-Pr FiRm " Pj-Tbr“Y
| [ Responsibiity | S!ans::rds é‘:::::v ss‘;::ta;r": : . ) ) ) St:nda;:isr:admap Tsr:';::::y
Sd-Tx Sd-Sr Sd-Tr.

Actuals
Physical resource || Organization | s ) Simulation "
Resource Natural I Ar
s =3
[ [ ] [ resource [ Foet ) Specializes/ — "
contains Dictionary * Dc

Summary & Overview Sm-Ov

\_________________

Requirements Req

« UAF Taxonomy Structure [ ity Processes States Interaction Information Parameters Constraints Roadmap Traceabil
“. Tx Sr Cn Pr St IScenarios Is If Pm ct Rm T

- - q -
— y Security & Projects Domains
FTx Md-sr 4
ProJeCtS OBJECT MANAGEMENT GROUP®
L | e, [EiSw * Purpose: describe projects and project milestones, |,
St-Tx . . TR
how those projects deliver capabilities, the o 1
. . . . . Depends on/ Aﬁccts resource and
Operational || opgfational organizations contributing to the projects and L : specilizes] I operational elements
BESLLCE Taxonomy fructure N . i contains )
o op Opsr dependencies between projects 7 :
serices 52 oo « Stakeholders: PMs, Project Portfolio Managers, , |
Sy Sv-Sr . .
) S Enterprise Architects 1 Tinks toall
. . . . I elements
e e e ancerns. project portfolio, projects and project : [] standard
i o st milestones ——— ot
-~ Owned
by Linkstoall
Resurces I g oy o, Resesas tercton o [P ' B
Rs Rs-Tx R; Rs-Cn Rs-Pr 5‘;’:‘;‘“ Physical Data Model ~ Measurements Rs-Ct Rs-Rm Rs-Tr. L Information
sty Pm-e sty Data element B emant Measureme
Security 5:‘""‘“’ Security Structure 5‘:”’"" Pracecses ~ . Gt rs ecuri‘!v - | ’ l ’ .
sc Taxono v Co"sce,g:/lw o o Ta::ﬁglltv N ahihi;; S L l.;?:;‘:;ll —
y Project roject structure_ PrOIect Project T Project o . SS—_ . o "
“ Ta’f;}."&my P lec;i;“‘ Cun::g:wty Pr&;;e::es - - - (& ‘:;J-kad 4 Tm:?-a.:lllty | __ Contains _ “Contains
indal andards indards l l
T TS:FV Z:;z?;tl : : : : S et et Ts:;;;yj"w E implements Defmes | i
Actuals Act Parametric Has ¢ Resource ) “Contains
(2 urces Simulation Execution/ “Fh"'é“ .

Dictionary * Dc Classified by Actual resource

Summary & Overview Sm-Ov

Fielded

Requirements Req




« UAF Taxonomy Structure Connectivity ocesses States Interaction Information ameters Constrai Roadmap Traceabili
‘A. T Sr Cn Pr St Scenarios Is If Pm ct Rm T

* Purpose: ’
+ show the technical, operational, and business
Standards applicable to the architecture £

« define the underlying current and expected
Standards .

Metadata
Metadata  Taxonomy
md Md-Tx
Strategic Shiigs
o Taxonomy
StTx
Operational ~ OPerational
& Taxonomy
P 0p-Tx
Services Service
e Taxonomy
Su-Tx
Personnel Personn
Taxonoffly
Pr
Pr-
Resources xz‘t‘“;f:v
= Rs-Tx
. Security
Securit
S Y [ Taxonomy
< SeTx
Project
e
%
N Standard
Taxonomy.

Sd-Tx

Actuals
Resources
Ar

Architecture
Viewpoints *
Md-Sr

strategic Strugfure
stSr.

Opefational
Syfucture
Op-sr

rvice Structure

Sv-Sr
+ Stakeholders: Solution Providers, Systems
personnel Engineers, Software Engineers, Systems Architects, \
Structure . .
e Business Architects ’
e » Concerns: technical and non-technical Standards
SRETD applicable to the architecture v
Securit;(j;:unur Connectivity Processes - R Constraints R Traceability
Sc-Pr Sc-Ct Sc-Tr.
fojectstmuctura | _ Proiect | [ project rojectRoadmap || - Froket
P lc;ﬁtsr“ m;ﬂm Pr:?j’s’ses - - . P Jc;j_kkma p Tra:?_a.rl:lllty
Z:EL;:E\E: ) ) Standrés Roscimap TS%"::EE::V

Actual
Actual Resources

Resources

Structure,

ArSt Pt

Connectivity,

Simulation ®

Parametric
Execution/
Evaluation ®
Dictionary * Dc
Summary & Overview Sm-Ov

Requirements Req

< UAF
=*

Metadata

md

Strategic
st

Operational
Op
Services

Sv

Personnel
Pr

Resources
Rs

Security
sc

Projects
Pj

Standards
Sd

Actuals

Resources
Ar

Taxonomy Structure Connectivif States [Interaction Information meters Constraints Roadmap Traceal
™ sr cn st [Scenarios Is i Pm [} Rm T

Metadata
Taa‘;"_?;"y Viewpoints *
Md-5r
Strategic g tosic Structure
Taxonomy s
St-Tx.
Operational ~ Operational
Taxonomy Structure
Op-Tx Op-Sr-
Service )
Service Structure
Taxonomy. e
Su-Tx
Personnel personnel
Taxonomy Structure
Pr-Tx Pr-Sr
Resource Resource
Taxonomy Structure
Rs-Tx. Rs-Sr
e N e
Taxonomy. s
ScTx
Project - project structure
Taxonomy. e
Pj-Tx
Standard Standards
Taxonomy. Structure
Sd-Tx S-St

Actual Resources

Structure,
ArSt

Cot
Requirements
o * Purpose: used to represent requirements, their
properties, and relationships (trace, verify, satisfy,
on refine) to UAF architectural elements
Coi
 Stakeholders: Requirement Engineers, Solution
a Providers, Systems Engineers, Software Engineers,
Systems Architects, Business Architects
b « Concerns: requirements traceability
Col
Pr-Rm
Resource
Resou Resource ESEES sy Resour_ce Resource evolution, esour_te
i L R v wessremerts | T
ecuri Security Security ecuri
Sty Norocesss Consrains =
Sc-Cn. Pr SeCt Sc-Tr.
project. ProRet ~ . g Project Roadmap r:c':’:?i
Cnn;ic::my Pr:;evr s Pi-Rm T Pj-'rbr“y
) ) Stondrés Roscimap Tsr'::"::}rﬁ:y
Actual Parametric
Resources ecution
ComEi . Furenton®

OBJECT MANAGEMENT GROUP®

Standards & Requirements

Domains

Affects resource and

Mitigates
Depends on/ .
specializes/ Security control I Risk } operational elements
contains
o -y
’ N
: \
ts actual equireme
Provides status I I
for Ispartof I Tinks toall 1
Capabil elements
DY Actual Project | | |
A milestone | Standard |
Operational owned (“oua i | o~ | -
” el Wl I
elements I
s N I
Information | M t |
Data element element easuremen I
Exhibits u I f ‘ Links toall ]
\ elements V4
Contains -
i Contains
[ Resource |
e port ¢
A\ Defines
Has Resoutce Contains
exchanges
\ 4

[ ¥

Resource performer

#

\

Clasiifiedby Actual resource

Fielded ‘

J&UAF

=

Metadata
md

Strategic
St

Operational
op

Services
Sv

Personnel
Pr

Resources
Rs

Security
sc

Projects
Pj

Standar
Sd

Taxonomy Structure Connectivity States [Interaction Information eters Constraints Roadmap ™ ity
™ sr cn st [Scenarios Is i [} Rm

TME(ada‘a Architecture
a’;‘é'_‘.‘r’;"y Viewpoints *
Md-Sr
SUBLEBIC  gyrategic Structure
Taxonomy
St-Tx
Operational ~ Operational
Taxonomy Structure
0p-Tx Op-sr
Service - gervice stghcture
Taxonomy i 4
Su-T
Personnel ersonnel
Taxonomy Structure
Pr-Tx Pr-sr
Resourc Resource
Taxonogy Structure
Rs- Rs-Sr
urity N
Thonomy  Security Structure
Sc-Tx
Project - project stru
Taxonomy .
PJ-Tx
Standard Standards
Taxonor Structure
sdsr

Actual Resources
Structure,
ArSt

Metadata Metadata Metadata Metadata
Connectivity Processes * Constraints * Traceability
Md-Cn Md-pr Md-Ct Md-Tr

Strategic
Strategic Strategic tates Strategic Deployment, Strategic
Connectivity ey Constraints StRm Traceability
St-Cn St-Ct St-Tr

Strategic Phasing

Actual Resources "

* Purpose: illustrate the expected or achieved actual
resource configurations and actual relationships
between them

 Stakeholders: Solution Providers, Systems y
Engineers, Business Architects, Human Resources

+ Concerns: the analysis e.g. evaluation of different
alternatives, what-if, trade-offs, V&V on the actual
resource configurations

y
Project Project . Project
Connectivity  Processes 2 5 N P””e“; _'::""‘a" Traceability
Pj-Cn Pj-Pr i Pi-Tr
Standards
Standards Roadmap. -«
- S Traceability

Sd-Tr

Actual
Resources
Connectivity,
Ar-Cn

Parametric
Execution/
Evaluation ®

Simulation ®

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req




Actual Resources Domain

O[HIGH

OBJECT MANAGEMENT GROUP®

v This domain deals with current and
projected situations in the real world

Capability

v Provides connection to dynamic
Modeling & Simulation tools

Resource
interface

p— o ———
perational
performer

Y
4

N o

Resource port

fe= o= |
Actual resource

Resource performer
| Fielded |
- Resource architecture Organisational capability ‘

o.,..nnmmmuuu..u Sy | [_Responsibility |

Actual Actual
Coer) e [L2ctsateos | xganisaion )
Physical resource e —
Resource

Actual organisational resource

[ |2

< UAF
=*

Metadata

md

Strategic
st

Operational
Op

Services

Sv

Personnel
Pr

Resources
Rs

Security
sc

Projects

Standards
Sd

Actuals
Resources
Ar

Metadata
Taxonomy
Md-Tx

Strategic
Taxonomy
St-Tx

Operational
Taxonomy
Op-Tx

Service
Taxonomy
SvTx

Personnel
Taxonomy
PrTx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
SeTx

Project
Taxonomy
PjTx
Standard
Taxonomy
Sd-Tx

Taxonomy Structure Connectivity States [Interaction Information Parameters Constraints Roadmap Traceability
T Sr Cn St IScenarios Is If Pm ct Rm T

Viewpoints®  Cof

Dictionary
StescSmenes | + Purpose: present all the elements used in an
architecture. Can be used specifically to capture
Operatinal | 0 elements and relationships that are involved in

Opsr defining the environments applicable to capability,
operational concept or set of systems

Service Structure

Col
» Stakeholders: Architects, users of the architecture,
— Capability Owners, Systems Engineers, Solution
swucture - ca Providers
¢ Concerns: definitions for all the elements in the
e architecture
Rs-Sr
N\ Security Security .
SE:uritSyS;runure C:" - ty.y Processes - R Constraints B raceab:;{ty
o Sc-Cn Sc-Pr Se-Ct Se-Tr
roje TR Pro]ect_ Project ey ijec.t.
& “;ﬁ‘sl“ Cnn::glvlty ceses ’“;J__RRm" P Tra:?_a_rl:lllty
Standards Standards
St:; ds",'e ) . 5 ) 5 S(anda;:f:r:ﬁdmap m;:?:'mty
Actual Resources ] Parametric
' =R
> b

Summary & Overview Sm-Ov.

Requirements Req

« UAF Taxonomy Structure Connectivity Processes States Interaction Information Parameters Constraints Roadmap Traceability
\&. Tx Sr Cn Pr St IScenarios Is If Pm ct Rm T

Metadata

Metadata Taxonomy A.r Ch‘[efmi
i Motk Viewons®  cof .
Summary & Overview
L | en, S o * Purpose: provide executive-level summary
St-Tx . . . . :
information in a consistent form that allows quick
Operational Operational op i i
—_— reference and comparison between architectural
“Taxonom Structure Cot . . . .
o opTe Opsr descriptions. Includes assumptions, constraints, and
o _— ; limitations that may affect high- level decisions
ervices Taxonomy Service Structure Col . .
& S e relating to an architecture-based work programme
‘ « Stakeholders: Executives, PMs, Enterprise
persornel  [EU e o Architects
Pr-Tx Pr-Sr
» Concerns: executive-level summary information in a
Rsources SN Svewe o consistent form
5 Rs-Tx Rs-Sr
Secsunty T:mo:xy Security Structure C:"ne ""ty Processes . . Constraints . Sceab,my
3 Sc-Tx = sc-Cn. scpr sect Sc-Tr
Projects Project G Prolegt_ Project e Project
rop? Taﬁ_n&mv [ 1:;]5} i Cun::g:vlty ro;f;’ses - - _ 7 PJ-RRmd p Tra:?_a_rl:lllt\/
Standard Standards Standards
R : ‘ : T T
Actuals a e’f_;‘:jt'es Parametric
- Execution/
Res:‘:nes c°":ffctr“mv' Evaluation ©

RequirdMfents Req

:&UAF

=~

Metadata
md

Strategic
St

Operational
Op

Services
Sv

Personnel
Pr

Resources
Rs
Security
sc

Projects
Pj

Standards

Processes States [Interaction Information Parameters Constraints Roadmap Traceability
Pr St Scenarios Is If Pm ct Rm Tr

tadata Architecture Metadata Metadata Metadata Metadata
‘t"".‘r"“y Viewpoints®  Connectivity  Processes® Constraints * Traceability
FTx Md-Sr Md-Cn Md-Pr Md-Ct Md-Tr
Strategic
St T Deployment, Strategic
Ta St-Rm Traceability
axo n o my Strategic Phasing. StTr
St
» Recommended Implementation: SysML Block =
Op Operational
E! s . . . i
’ Definition Diagram, SysML Internal Block Diagram, sl
tabular format .
9 Service Roadmay Service
Ta . . R TP Traceability
- Example: Services Taxonomy SeTe
Personnel
# Name Supported Operational Activity Availability,
Pe} Personnel
Ta 1 %€ Automated Process Optimization Service () Manufacture Product Personnel Evolution, Tfa;fTbr‘"‘V
2 ¢ Automated Tests Data Provision Service | <> Perform Quality Check Personne Forecast
. 3 %€ \dentifying Failures Service £> perform Quality Check [
= 4 % Logging Service £ perform Quality Check NEETIAIGESS | U
s-Rm s Tr
5 %€ Optimizing Service £> Manufacture Product
S A~ Security
Report Flaw
Ta & : ° / - Traceability
6 %€ Reporting Service & send Feedback SeTr
o 7 2 Viewing Service < Review Prototype gy Tr:::'ai‘ifm
Pj-Tr
S Standards
v Standards Roadmap Traceability
Sd-Tx Sd-sr £33 ST

ctal Resources [ Al
Structure, o Simulation
Cor ity,
n

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req




Structure Connectivity

cn

Structure Connectivity

cn

Processes States. Interaction Information rameters Constraints Roadmap Traceability 2 UAF Processes Interaction Information rameters Constraints Roadmap Traceability
Pr St cen: Is If Pm ct Rm Tr - - Pr Scenarios Is If Pm ct Rm Tr
=

. Thgi?nc 2 Architecture Metadata T Metadata . - T"’E':‘:"o 9 Architecture Metadata Metadata s I
Md Md-Tx Viewpoints * Connectivity Processes * Constraints ® Traceability Md Md-Tx Viewpoints * Connectivity Processes * Constraints * Traceability
Md-sr Md-Cn Md-pr Md-Ct Md-Tr Md-sr Md-Cn Md-pr Md-Ct Md-Tr
Strategic
i Strategic Strategic Deployment, Strategic i Strategic t, Strategic
Strategic st 8 8! Strategic st 8!
S Taxonomy | axono my Constraints St-Am Traceabilty S Taxonomy | axono my Traceabilty
S8 st-Ct Strategic Phasing StTr S8 sing StTr
t-Rm
. le: bili . mple: ional m
Operational EXa m p e: Ca Pa 1 lty TaXO no my Operational Operational Operational EXa p e: O pe rationa TaXO no y Operational
Operational " o Operational o
0 “axonomy Constraints. - Traceability 0 Taxonomy Traceability
P 0p-Tx op-ct opTr P 0p-Tx Op-Tr
. i «Capability» © i i . i roduces i
Services Service g pability service Service Roadmap Service Services Service g _ _ _ _produwces oo Service
S Taxonomy Constraints o Traceability 5 Taxonomy Traceability
v Sv-Tx Sv-Ct Sv-Tr v Sv-Tx Sv-Tr
, : Development B 7 : Product A
Personnel e A
Competence, Availability, provides research data glves permission to develop s 2
v 7
persomnel (500 DM, et Evolution,  Tracompity persomnel (500 = ' P Launches  Juten,  Trceaminy
g = launches g
Pr PrTx Performance PrTr Pr PrTx o ~ | evaluates | rTr
Personnel Forecast = | - | ecast
~ e
= = < - 5 | - |
Resources  Resource «Capability» © «Capability» @ Resource  Resource evolution,  Resource Resources  Resource =~ M - ution,  Resource
Taxonomy Maritime SAR Land SAR Constraints ~ Resource forecast  Traceability Rs Taxonomy : R&D . . b T a2 o cast  Traceability
Rs-Tx. b Rs-Ct Rs-Rm Rs-Tr Rs-Tx ! gives permission to research . . .
| - gives permission to launch pmduc(9
" Security o i S .
o Security Security o Security Security
Securi Securi -
o Y Taonomy gy Constraints - Traceability o Y raconomy 5 Iresearches ~ * Decision Group Traceability
Se-Tx Sc-Cn. Sc-Pr Se-ct Se-Tr Se-Tx | T : Marketing Se-Tr
N N -~ 5 evaluates - N
Projects Brolsc Project Structure __roIect. (e Project Roadmap Brolec Projects Broiscy [ | s imap Broiec
e Taxonomy s Connectivity  Processes - - - i Traceability e Taxonomy P Traceability
i PjTx Pi-Cn Pi-Pr b PjTr i PjTx ~ PjTr
~
Standard Standards Standards Standard - Standards
Standards Standards "
5 Taxonomy Structure - - - - B Standards R0adMaP  1raceabilty o Taxonomy « provides M raceability
Sd-Tx Sd-sr Sd-Tr Tx < - - - = = - = Sd-Tr

Actuals Actual Resources | Actual Parametric Actuals
Resources Structure, Simulation Execution/ Resources : : Ideas Funnel

Evaluation © Ar

Connectivity,

by ArsSt Ar-Cn
Dictionary * Dc Dictionary * Dc

Summary & Overview Sm-Ov Summary & Overview Sm-Ov

Requirements Req Requirements Req

Taxonomy Connectivity Processes Interaction Information rameters Constraints Roadmap Traceability » UAF Taxonomy Connectivity Processes States Interaction Information
T Pr cen: Is If Pm ct Rm Tr s w e St |Scenarios Is If

rameters Constraints Roadmap Traceability
Pm [ Rm ™
==

Metadata Metadata "
Metadata  Taxonomy chitecture etadata P""md""i pctaaiciy Metadata Metadata  Taxonomy CIEEE
md Md-Tx fiewpoints -onnectivity rocesses - Constraints Traceability md Md-Tx Traceability
Md-Sr Md-Cn d-Pr -Tr St ru ct u re Md-Tr
3 3
. Strategic nt, Strategic . Strategic nt, Strategic
Strategic St el Strategic St . el
T Toonomy Structure Traceabilty T Toonomy + Example: Resources Structure Traceabity
St-Tx i St-Tr St-Tx &l 1 i St-Tr
sing. = L} Sing.
[ g Microwave XM Serios Manufacturing White Box] ] ail —
° i M
| Recommended Implementation: SysML Block S I p— S
Taxonomy P . . Traceability Taxonomy st con c Traceability
o Py Definition Diagram, SysML Internal Block Diagram optr o op e 2 piEs opr
=k
re «ResourceRoler B
services | Serie + Example: Capability Structure o servee sevices | _Sere i o acivind | Serice
Taxonomy P Traceability Taxonomy L P Traceability
sv o e sv o Zinc Phosphate Relay [Motor e
el el
'] Home Appliance
v, v,
Personnel Personnel Personnel Personnel
Personnel L homy lution,  Traceability Personnel - homy lution,  Traceability
pr PrTx PrTr pr PrTx PrTr
recast recast
Control Switch Relay |Motor
Resources ~ Resource lution,  Resource Resources Resource ution,  Resource
Taxonomy ecast  Traceability Re Taxonomy ecast  Traceability
Rs-Tx Capabiitys (0) © © © Rs-Tr Rs-Tx 9 Rs-Tr
Development Logistics Finance Legal Marketing Microwave Oven
. Security Security . Security Security
s“;'c"'y Taxonomy | Traceability Sec;:: ™ raonomy Ty
Sc-Tx Sc-Tr Sc-Tx Sc-Tr
Project \|/ Project Project Project
P’°|’,?"‘ Taxonomy Capabitys (C) Capabity ()] [«Capabiiys (0) MaP rraceability P"°|’;“‘ Taxonomy IM3P - rraceability
EISTX Production Quality Control R&D BT EITX b5
Standard Standards Standard Standards
SEEEED | o oy i dmap e ceability s“"s‘:""‘s Taxonomy dMap e ceability
Sd-Tx Sd-Tr Sd-Tx Sd-Tr
Actuals «Capability» © «Capability» @ «Capability» @ «Capability» Actuals 5
Resources Produce Washer Produce Fridge Produce Microwave Produce CoffeeMachine Resources <ResourceRoles gy 12 Linking Hardware Testing Record
Ar Ar The Magnetron Tube Subassembly Manufacturing Testing Recod
=1 Fl
An
gt G s U—
Summary & Overview Sm-Ov. 1

Requirements Req




States
st

Processes

« UAF Taxonomy e Interaction Information rameters Constraints Roadmap Traceability
\& Tx IScen: Is If Pm ct Rm Tr

Metadata
ecture Metadata Metadata Metadata Metadata
Me‘“::a'a TTA“;""'"V Viewpoints®  Connectivity  Processes® - Constraints * Traceability
Md-5r Md-Cn Md-Pr Md-Tr

Strategi ] egic
st onnectivi poity
Tr
. . o s .
+ Recommended Implementation: SysML Block Definition Diagram, |
Operatior
: ability
o SysML Internal Block Diagram, tabular format e
; + Example: Operational Connectivity i
Service:
v ability
# | Exchange ID Operational Exchange Item Performer [ w
1 0e17 Requirements Specification & Requirements E < Specify Requirements £ \dentify Functional Prototype  Confidential
2 0E13 'Q Prototype & Desig Moc Development <> Review Prototype <> Develop Module
@ L = (Confidential
Personn 3 OEl6 (i) 1E10 Market Launch Plan onfidential nvel
Pr 4 OE6 'Q Product <> Evaluate Product <> Launch Product fability
S OES 'Q Product <> Manufacture Product £ Evaluate Product Tr
6 OE20 £8 Scope & Concepts <> Evaluate Scope & Concepts | > Manufacture Product Confidential
7 OE4 £8 Scope & Concepts <> Develop Scope & Concepts | > Evaluate Scope & Concepts  Confidential
8 OEL (i) IE4 Prototype .
Resourc o bew4 'Q Prototype £> Create Prototype < Review Prototype bility
Rs £ Identify Functional Prototype | <> Create Prototype Tr
10 OE19 @ dea £ Evaluate Idea Z> Develop Scope & Concepts | Confidential
11 OE3 £6 Module Flaw <> Report Flaw <> Develop Module )
Security] | 12 o2 £9 Requirements Flaw > Report Flaw > pecify Requirements am(
sc 13 OE12 esign Flaw > Report Flaw £ dentify Functional Prototype o 2/
14 OEll Integration Flaw tegrat <> Report Flaw <> Integrate Modules
proiectd [ 15 077 O Product ssurance & Integrate Modules &> Perform Quality Check -
roje 16 OE10 (i) I£3 Feedback ment £ send Feedback Z> Develop Module ability
Pj 17 OE9 > send Feedback Z> Identify Functional Prototype Tr
18 OE8 neering | > Send Feedback <> Specify Requirements jards
Standardl | 19 Oe15 U System Module g <> Develop Module Z> Integrate Modules Lbility
sd 20 OF18 (i) IE2 Idea Confidential ™
Actuals ‘Acwai esources

Resources
Connectivity,
Ar-Cn

Dictionary * Dc
Summary & Overview Sm-Ov.

Requirements Req

Simulation ® Execution/
Evaluation ®

Resources Structure,
Ar Ar-Sr

States

Processes
e st

« UAF Taxonomy e q Interaction Information rameters Constraints Roadmap Traceability
\&. s Scenarios Is If Pm ct Rm Tr

Metadata

ftecture M
Metadata  Taxonomy wefitecture Metadata etadata Metadata Metadata
o Mol Viewpoints Connectivity ~ Processes ° Constraints Traceability
Md-Sr Md-Cn Md-Pr Md-Tr

*%¥| Connectivit =
Lbility
st onnectivity ™
- Example: Resources Connectivity :
Operatior el
Wl L ___________ ability
{ ResourceRolenr 1
Automated TC! il
Service ) . S —— b
v 21 Radiation Efnission Level Automated Tests Data Provision Automated Process ability
A Service Optimization Service Tr
4 |21 Radiation Emission Level
 Radiption Emission Lgvel 1S Sinlitics
Personn £22 Radiation Emission Statistics ||~ * OPimized Data *imekinb z’;:',i'v
Pr 3o
€17 Running Faiure | e uiomaled Pincase e
Optimization
- S Rl
| urce
Resourc
bility
Rs (N =
Security s i
- e . = Loility
Testing Pallet et Optimization Info i | Tr
ject
"""'],T“ Lbilty
«ResourceRoles i
— Emission Leak Scanner —a= arcs
5 Lbility
Tr
Actuals «ResourceRoles
Resource Magnetron Tube Scanner
Ar

Dictionary * Dc

Summary & Overview Sm-Ov

Requirements Req

Taxonomy Structure onne states [Interaction Information rameters Constraints Roadmap Traceability
T Sr £ |Scenarios Is If Pm ct Rm Tr

Metadata

Metadata  Taxonomy ~ Architecture pasta Metadata Metadata Metadata
] Mc-Tx Viewpoints Connectivity Processes B Traceability
M Md-Cn d-Pr -Tr
. Strategic i
Strategic P Bic
Taxonomy ility
st = rocesses {7
I + Recommended Implementation: SysML Activity L
perational o
Taxonomy : Er : ility
op Op-1x Diagram, SysML Block Definition Diagram, BPMN 5
; Process Diagram
Services Sz e
sv Taxonomy . . ility
sux » Example: Operational Processes .
«O & {e] o] erforr «OperationalPerformers &
Decision Group R&D Development Marketing
Personnel Personnel nel
Pr Taxonomy ility
Prtx Does idea "
merit futher
\ e e Nl )
Resource 1 Evaluate Idea i rce
Res(;;r:es Taxonomy -_—J [Yes] ility
Rs-Tx E2 Idea iNo] INol i
idea
- Security ity
Sec;ncruy TR scof . ility
4 e e
SRS SC9P€ |5 Scope & Concepts ready to F
develop a
Project ct
Pro:;:ts Ty sdope > product? es! ity
Pj-T E
j-Tx IE8 Scope & Concepts 5 Scope & Conpepts s
Standards Standard scope B
‘Taxonomy = ility
‘«OperationalActivtyhcsons [
S Manufacture Product "
Actuals
Resources T  product
Ar | [Developed]

Summary & Overview Sm-Ov

Requirements Req

States

Interaction
[Scenarios Is

Information Constraints Roadmap Traceability
i [ Rm ™

Taxonomy Structure onne
™ sr

Metadata

Metadata  Taonomy  GOUEE gl O, e Metadata
Md Md-Tx " & e LIy
Strategic f"“"gi‘ P gic
st e rocesses s
] + Recommended Implementation: SysML Activity L,
perational T . e e . il
% oot Diagram, SysML Block Definition Diagram, BPMN 27
o Process Diagram X
Services
Taxonomy . ility
s suTx « Example: Operational Processes BPMN :
Personnel ::;;:’;”‘:i E $ 3 r‘vhetlv
Pr PrTx S1E. Find Victim .
als &£
v |5 =
5|25
resoces fesoure | E|5 S e
Rs Taxonomy -g ® b ility
ReTx SIx® pid-rs:ds : Distress Signal 4
4
a Security g ity
Security Taxonomy H ility
Sc Sc-Tx g . T
Proj 2 5
roject ct
Pro']’?:ts Taxonomy g E T Receive Distress mn.uw ility
Pj-Tx s E 2 Signal tance E
Standard |5 8 rds
Standards  Tavonamy £ ] sre-sfpiwo ity
Sd-Tx Els e T
E|T
Actuals Z\|5
Resources M

Ar

Summary & Overview Sm-Ov

Requirements Req




- UAF
=

Metadata
md

Strategic
st

Operational
op

Services
Sv

Personnel
Pr

Resources
Rs

Security
Sc
Projects
Pj
Standards
sd

Actuals
Resources
Ar

Taxonomy Structure Connectivity | Processe
™ sr n P

Metadata
Taxonomy
Md-Tx

Metadata
ivity Processes * -
Md-Cn Md-Pr

Architecture
Viewpoints *
Md-Sr

Metad:

Metadata
——_
Md-Ct

Metadata
Traceability
Md-Tr

Strategic
Taxonomy
St-Tx

Operational
axonomy
Op-Tx

Service
Taxonomy
Sv-Tx

<

Personnel
Taxonomy
PrTx

Resource
Taxonomy
Rs-Tx

Security
Taxonomy
ScTx

Project
Taxonomy
PjTx
Standard
Taxonomy
Sd-Tx

States

* Recommended Implementation: SysML State Diagram
+ Example: Operational States

~ 1

‘Waiting for Distress Signal
do / Wait for Distress Signal

\L /Send Wamning Order

Searching

do / Find victim

[Victim Found]

[No Assistance Required]
[Assistance Required]

Monitoring

do / Monitor victims health and environment pollution:

Transfering to Place of safety
do / Transport Victim

[Victim Secure]
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* Purpose: show the measurable properties of
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* Grid reflects domain groups and model kinds
* Interaction between domain group elements
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Domain Relationships

OBJECT MANAGEMENT GROUP®

* The Domains are not independent
and are heavily interrelated

* Each face of Cube represents a
different modeling domain

Strategic

* Each “window” is a separate
architecture view or product

* Model Elements internal to the
Cube are used by multiple views
* Views can act as:

« Filters on the information in the
architecture (Op-Cn, Rs-Tr, Rs-Cn)

* Diagrams allowing you to create the
information that populates the
architecture description (Rs-Sr, Op-Sr)

Operational
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UAF Key Building Blocks

OBJECT MANAGEMENT GROUP®

Exhibits Agent

Capability

Actual Actual
-

9
Trace to EnterprisePhase Organisation

High Level
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What (Logical
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Resource IF

Implements
Actual
Function )< S How (Orgs/
Performg Resource Actual
4 Organisation Systems)
Delivers
. - P ActualProject Actual Delivered
ProjectActivity < ¥ > L
erforms Milestone Organisation by

Behaviour
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OBJECT MANAGEMENT GROUP®

Implementing Tools

 Enterprise Architect by Sparx Systems
* Integrity Modeler by PTC

« iServer by Orbus Software \‘
* HOPEX by MEGA L‘
» MagicDraw & Cameo by No Magic

» Model Center by Phoenix Integrations*
 Perspectives by Tom Sawyer Software*
* Rhapsody by IBM

- SODIUS*

» System Architect by UNICOM

HOPEX

* supporting tools
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UAF Adoption

OBJECT MANAGEMENT GROUP®

NATO
Northrop Grumman working on various programs
Raytheon
Lockheed Martin
MITRE
US Navy Naval Surface Warfare Center Crane
US Defense Service (“SIERRA”)
Vencore
Volvo Construction Equipment (VCE)
. Norwegian Air Traffic Control Authority (AVINOR)
. Leonardo
. SAAB
. Airbus Helicopters
14. Swedish Defense Materiel Administration (on some of the projects)
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Roadmap

OBJECT MANAGEMENT GROUP®

1. Published in December 2017
2. UAF v1.1 released June 2019

3. UAF v1.2 revision task force started in September 2019,
release expected in late 2021

4. 1SO standardization planned for 2021 (ISO 19517)

September 26th 2018 50

@%g Future Features of UAF

OBJECT MANAGEMENT GROUP®

UAF 1.2
* Improved sample model
* Provide UAF User’s Guide
* Enhancements in Strategic Domain
* Enhancements in Services & Security Domains

UAF 2.0
* Integration with SysML 2.0

Copyright © 2018 OMG. Al rights reserved.

September 26th 2018

Language it L Domain
Metamodel E Metamodel
A
Modeling Architecture A gﬁf
Language Framework NN ranvionk w

+ Syntax + Viewpoints
« Notation « View Specifications
« Semantics « Domain Metamodel
Modeling
N Profile
“UAF Modeling
2
PPO’“HLE 2 Workflow
Modelng | .~ . Modeling /
Patterns Methodology
Architecture
Modeling Description
Templates
| Architecture , /
Models ——_,| Architecture
Views
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Why not just use SysML?

SysML is great for:
— Modeling systems and for doing systems engineering
— Defining and tracing between levels of abstraction within a system

— Defining the RFLP for a System — Requirements, Functions, Logic & Physical aspects

The UAF Profile modeling language provides all this, plus more:
— Capability and Enterprise concepts: defines the “why” and “what” before the “how

u

— Services concepts: definition of enterprise services (producing and consuming) and
traceability to capabilities, operations, and implementing resources

— Human Factors: How people and systems interact, and knowledge & skills

— Security: Identifying risk, mitigation, and integrating security in the architecture
— Standards: definition of and compliance with standards in the architecture

— Project Deliveries: phased milestone approach to capability deployment

— System Configuration over time: deployment and changes

— Tie-in to Requirements Tools: Easy way to link Architecture to Requirements

— Built-in Traceability between multiple views — Between Layers and Across Layers

54

Topics

* UAF User's Guide
— Workflow Steps
— Architecture Views
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Topics
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Using UAF
(Part,&ser s Guide)

James N Martin, PhD
Principal Engineer & Enterprise Architect
The Aerospace Corporation

| 3 . * UAF User’s Guide
Systems Engineering Forum

24 February 2021 - Work_flow Step_s
— Architecture Views
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UAF specification at a glance

OBJECT MANAGEMENT GROUP®

g U A F UAF specification consists of four docs:
» MG UNFED 1. Metamodel & Framework
WA ACHTECTURE 2. Profile - Implementation in SysML
) F_MMW_ORK " 3. Traceability to other AFs
Specification 4. Example

e

View specifications organized DMM Implementation in Domain MetaModel (DMM)
in domains and model kinds SysML (UAFP)

at Bo E3d 6]

Combination of best practices from its predecessors, UPDM, DoDAF, MODAF, NAF, DNDAF...

... and beyond

Foundation for domain specific architecture frameworks

March 25th 2020 Copyright © 2020 OMG. All rights reserved 8
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User’s Guide for UAF

For modeling an enterprise (and systems from an enterprise perspective)

* Purpose: Provide a guide that defines what steps to take when creating
UAF views for models of an Enterprise and its Missions and Systems

* Scope:
— Information Element focus (What is produced & Why)
¢ Aligned with the Architecture Elaboration Process (from ISO 42020)
* Will not define a “process” with a particular sequence of actions
— Will not define methods or tools (Who, When, Where, How)

* Schedule
— Preliminary Draft, Feb 2021
— Final Draft, Apr 2021
— Ready for Publication, June 2021 (for inclusion in UAF v1.2)

—

EA Guide for UAF

Provides a standardized workflow for modeling an Enterprise

¢ Currently under development with planned release in 2021 with UAF v1.2
— Preliminary workflow model developed to cover all UAF views (see below)
— Basic 9 steps defined down to 3 level of decomposition

— Defines “what” to do for creating the UAF views, but does not identify or define
methods or tools relevant for each step (since this is methodology dependent)

Step 0'=Plan-and Prepare for Step8— Step 9 -
Architecture - Architecting & Assessments Architecture © [ Actual
Drivers'& g =t ~ .- Portfolio ~Resource
Challenges = - Management— Instantiation
Step 2= 15 e —@. il =
Enterprise - = Security &
Strateégy-& = Step 3 — e =z Step 6= Protection
Capabilities Operational (Resilience)

; Architecture Step 4=" ESrsonnl <l
=3} Dlepid = { Architecture — =
(Logical)  Service Step 5'= T hniza-
.__ Architecture Resource tional) .
(Black Box) Architecture
— —— —— (mplemen-| e —
~ : tation)

Since UAF is based on SysML notation and semantics, then the use of UAF and this
workflow can be more readily adopted by organizations already using SysML models

10
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Document Outline
Needs to be easy to use and compact (ie, low page count)

* Front Matter (eg, copyrights, caveats, etc, TOC)
* Preface (OMG boiler plate)

¢ Introduction (purpose, background, UAF overview, key concepts) — 12 pages
¢ Overview of the Guide — 8 pages

* Workflow Details for each top-level step (10 chapters) — 40 pages total

— One page graphic for each top-level step plus one page overview of that step

— Narrative for each of 2@ level steps (~1 page each)

— Table of steps and outputs

Will be available in several formats:
* PDF document
* Total = ~80 pages + Native Model

* HTML Model

¢ Appendices — 10 pages

Preliminary Draft is Available Now with Sample Chapter on Operational Architecture

1

——

Progression from Architecture Drivers to
Implementation and Deployment of Capabilities

* The domains present a logical and
systematic flow of architecting precepts  summary & overview|

I.  Concerns drive a strategic plan _

Il.  The strategic plan deploys capabilities in W
phases addressing gaps and shortfalls

Operational
lll. Capabilities are implemented by N
conceptual operations -
IV. Concepts are implemented through | |
services, resources and personnel Resources

V. Resources comply with standards

VI. Risk and threats are mitigated through
security & protection controls
(of resources and operations)

VIl. Requirements are understood SEE7

and communicated
VIIl. Plans deliver the resources - Frojects

IX. Resources are verified Actual Resources

UAF provides a complete set of modeling domains as basis for
defining the necessary architecture views of an Enterprise

12




General Workflow Through the UAF Domains

Architecture Domains Architecture Information Conveyed

Stakeholders, needs, strategic
opportunities, driving problems and issues

Summary & Overview) i

Strategy, objectives, desired capabilities
phasing structure, MOEs and roadmaps

o tional Operational MOPs, taxonomy, activity flows,
pearons sequences, states and information exchanges
I‘ e Joint, IC, and coalition dependencies and
Services I == o service agreements

Physicalresources, TPMs, function flows,
sequences, states, and data exchanges

Standards profile & forecast

Human resources, knowledge & skills,
positions, roles & responsibilities

Resources I

Personnel

AoA trades at each

domain h Security enclave resources,
Security security policies, risk, threats,
and resource mitigations
Implementation r/ Projects Integrated deployment
schedule

Feasibility I—\'
Assessment Verification, tracking, and
use of actual resources

Actual Resources

—
Enterprise Architecture Workflow Defines 9 Basic
Steps with initial Step 0 for Planning and Preparation

Step1=— Step 0—?Ian and Prepare for ; Step 8=
Architecture Archltectmg&Assessments - l:E Actual |~ Architecture °
Drivers& ~Resource .- Portfolio:
CHaIIenges Instantiation Management—
Step = o] =

Enterprise >

_§3_rategy=& Step 3 —

Capabilities Operational Step 6 -

g - 7 Personnel =
e rchitecture Step 4 = Architecture =
- {togical) Service Step 5= (Organiza- =

y . Architecture Resource tional) .

(Black Box) Architecture

tation)

Architecture
IaclzTBox)

Operational Architecture (Logical)
Partial view showing steps for defining Operational Process Flows

Step 3.2.1: Capture istofall | é“ = T 7 ~[TIstep 3.2: capture operational activity
CONOP activities ‘ Op-Pr: 096'[“‘;"‘,’:‘;'! OB ios, activity actions, and

- — . ——————F} Process Flows |operational exchanges including
[ [oV-5b]

_____ information, materials, natural
resources, etc.

Step 3.2.2: Capture performer |
connections and interfaces

-
Step 3.2.3: Capture information =
elements for all operational Op-if: Conceptual
activities to build the conceptual Data Model [DIV-1]
data model

Step 3.2.4: Specify information |
exchanges

Op-St: Operational
States [OV-6b]
's"t;p.:!z!a Capture operational | s o@mm Step 3 —
lovzcc;luno! .
T T Operational
T~ B Archi

Erm bl T rchitecture
category Typical M«lnzlremams

Step 3.2.8: Capture actual
quantitative and qualtative
measures of performance

Op-Pm: Operational
Actual Measurements

[eE—— N

models for MOPs

Step 3.2.9: Buid parametric ]
Op-Pm: Operational
[ov-2]




Step 3.2.4: Specify information .

exchanges Op-Cn: Operational

Connectivity Table
[OV-3]

Operational Architecture (Logical)
Partial view showing steps for defining Operational Process Flows

S e g S
Step 3.2.1: Capture fist of all g w Step 3.2.5: Capture operational ,
el -~ e = e Step 3
\ EProcess Flows | |\ = = = — = N O p . |
e OV-5b! -
Step 3.2.2: Capture performer X—] e ] Step 3.2.6: Capture operatbnalij Opds Oﬁfpne:q'ational peratlona
i i Op-Cn: Operational timelines s H
connections and interfaces ann P:y fov.2) |merm[;83 -:cc;m,-ios Architecture
: 8 (Logical)
_____ | Measures of Performance
Step 3.2.3: Capture information m“ [———
elements for all operational Op-If: Conceptual A _ L
activities to build the conceptual Data Model [DIV-1] Step 3.2.7: Capture overarching )
data model capability MOPs by type and Op-Pm: Operauonal
category Typical Measurements|
by ——— - [ov-2)
Step 3.2.4: Specify information . \ A .
exchanges Op-Cn: Operational ) A -—’
Connectivity Table - Step 3.2.8: Capture actual , .
[0V-3] quantitative and qualitative Op-Pm: Operational
measures of performance Actual Measurements
_____ V-2]
Step 3.2.5: Capture tional —
statpes i praton Op-St: Operational Step 3
Sisdos JOV-00} Operational N--- S
N——--- . Step 3.2.9: Build parametric F
Step 3.2.6: Capture operational XN _ Architecture models for MOPs Op-Pm: Operational
imeli Op-Is: Operational Parametrics [OV-2]
timelines Ope a = \\ v
Interaction Scenarios (Log |Ca|)
17 [OV-6c] 18

Resources Architecture (Physical)

Partial view showing steps for defining Resource Process Flows
(which covers systems, but also other resource assets such as
organizations, personnel, facilities, energy, information)

Resources Architecture (Physical)

Partial view showing steps for defining Resource Process Flows
(which covers systems, but also other resource assets such as
organizations, personnel, facilities, energy, information)

Sk #7 = Asteps.‘:bﬂineremmlun«imw‘ N 2z _Jm—-)"_ N
Step 5.4.1: Trace function uses | hanges Step 5.4.1: Trace function uses @i 5|
by operational activities Rs-Tr: F""C“"g‘"‘:’;‘e” —_‘EE R,':;;"::'" = b g rational activities Rs-Tr: Functions to f— Rs-Pr:
pppea ISV Flow vl — Operational Activities | Resources
w
e Mapping [SV-5a] Process
e e ..;-Ei.,[us,m Flow [SV-4]
el B Step 5.4.2: Capture list of al ‘
M istes [3V-1081 resource functions Rs-Pr: Resources
B | Processes [SV-4]
Step 5.4.4: Cupture resource a__n :1 - e
action timeiin -4 Rosources interacton S tep 5 _ L_ T
Capture i of Step 5.4.3: Capture resource
EE— o — Resource ,cﬁfm states . Rs-St: Resources
Step 5.4.5: Define performance m -
characteristics of by | Rs-Pm:Resources Typical States [SV-10b]
e and categon "™ | “*Measurements V.71 Architecture ; J  S—
B O i 44: ———E”Iﬂlﬂ
Seiie | Ry tesoues (Implementation) P Rs-Is: Resources Interaction Step 5 -
echnical performance measures. Scenarios [SV-10¢] R
é i : e . esource
[id L ——— Capture Technical Measures of Performance A
| . ey R | e _ /| Architecture
/ 1 S Ej‘ .
Step 5.4.5: Define performance < (Implementatlor
19 characteristics of resources by | Rs_Pm: Resources Typical




mappiy |9v-oaj J F;'nn.\:aa —
ow [SV-4] . .
A Information Item Dependencies
Step 5.4.2: Capture list of all B ) .
resource functions ‘ 7 CAUTION: These are not control flow diagrams.
rocesses . .
They in how “ ndencies” between th
R = = ey stegds ow depe de_ cies b_et een the
Step 5.4.3: Capture resource UAF information items (ie, the Views).
J
action states Rg;:tt:eze[gsu:g;]s
N J AS = = = oY ~ 7 |step 5.4: Defi
Step 5.4.4: Capture resource & - — — (M Pl L inco Tinclon uses Rs-Tr: Functions to ’_,_EE RE Pr: exchanges
54.4: u ur Tr: -Pr: e
mfm timelineg Rs-Is: Resources Interaction Step 5- B Operational Activities — Resources
Scenarios [SV-10c] Resource Mapping [SV-5a] F:::C%%a ]
-
Capture Technical Measures of Performance . St
L_ i, - n— J ArChIteCture Step 5.4.2: Capture list of all Eﬂ -
Em; < “\ (Im Iementatio resource functions ';:-P" Res°i‘s’s‘33]
Step 5.4.5: Define performance ! g
characteristics of resources by | Rs-Pm:Resources Typical P N — — —
type and category Measurements [SV-7] Step 5.4.3: Capture resource J erh
action states S- esources
= — — — N ) States [SV-10b]
Step 5.4.6: Capture actual o, AN — — — m
quantitative and qualtative Rs-Pm: Resources Actual e apti mequrce Rs-Is: Resources Interaction
technical performance measures Measurements [SV-7] SR Scenarios [SV-10c]
(Capture Technical M of Perfor
: , ) e
X . i ;E Step 5.4.5: Define performance Y -
Step 5.4.7: Build parametric I characteristics of resources by | RS-Pm:Resources Typical
models for resource TPMs §s~Pm: ':‘?50?;3973] type and category Measurements [SV-7]
arametrics [SV-
\ N — — —
: sepsasicopurescinl | o o T
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Potential Uses of EA Guide for UAF
Opportunity for unifying various MBSE & DE activities

Way Ahead
Towards publication of the UAF User’s Guide

* Basis for building Architecture Views and Models * Phase 1 —4Q20 (Oct = Dec)

— Agreement between Upper Enterprise and Lower Enterprise on division of — Develop outline
responsibility and dependencies between models, eg... — Define workflow step definition structure
* Department of Defense = Air Force — Establish and adapt OMG document template file

¢ Corporate Headquarters - Business Unit

* Missile Defense Agency - Missile XYZ Program
Agreement between Acquisition Agency/Office and Prime Contractor...
Agreement between Prime Contractor and Suppliers...
Organization of training for Architecture Modeling classes and workshops
— Assessment of EA modeling capabilities and competencies

— Create sample chapter for one step in the workflow
¢ Provide to reviewers for feedback on basic approach
— Validate utility of approach and incorporate feedback

* Phase 2 - 1Q21 (Jan > Mar)

— Develop workflow step (one chapter per major step)

* Basis for creating an Organization’s Modeling Methodology — Create introduction and supplementary chapters
— Methodology = Process + Methods + Tools + Techniques + Templates... — Internal review of chapters and incorporate feedback
* Process Guide instantiated in UAF plug-ins * Phase 3 —2Q21 (Apr > Jun)

— Navigation Panel, Dashboard, Landing Page, etc for the Model

) — External review of document and incorporate feedback
— Model Management WBS and resource planning

— OMG editing and proofing
Standard modeling guide for UAF needed to better enable effective and efficient — Publication with UAF v1.2
enterprise modeling activities and initiatives
23




EA Guide for UAF

Good foundation for architecting and modeling methodologies

Step 0—'1’Ian and Prepare for Sf“ep § - -
Archltecture Architecting &Assessments % Actual | Arch‘tectu&
Drivers-& e e — ~Resource - Portfolio’
Challenges - Instantiation Managemenf =
StEp = Ty T E— =
Enterprise

Strategy-& Step 3-

‘Capabilities Operational == il
Architecture = — i ol
= chi Step = Architecture
{Logical)  Service Step 5= {Organiza-
i Architecture Resource tional) .

- || e || AEEm (lmplemie sl - =—— ST e—
= : : tation)

Standardized approach can help mature the discipline and facilitate more effective
Enterprise Architecture activities
25

Step 3 — Operational Architecture

Example: Developing Architectures for
Operations, Services and Resources

e et e

Operational Architecture (Logical)
Partial View

sne,:z.cammnpemomlmwty

=]
Op-if: Conceptual
Data Model [DIV-1]

Step 3.2.1: Capture st of all Eyg SEp—
CONOP activites Op-Pr: Operational Op-Pr:
[0V-5a]
| N (——————F} Process Flows
e apture performer
and interfaces

activity actions, and
|operational exchanges including
information, materials, natural
‘remmo etc.

enarios

Siop 3.27: Captre overarching Toe———

capabiity MOPs by type and Op-Pm: Operational

category Typical M«u urements|
ov-2)

|
| Step 3.2.8: Capture actual
quanttative and quaitative
| measures of performance

[—_

Op-Pm: Operational
Actual Measurements
[ov-2

[ Il_fff ] P——

Step 3 -
Operational
Architecture

(Logical)

|Step 229 Buid parametric
| models for MOPs Op-Pm: Operational
[ov-2]




Step 3 — Operational Architecture (Logical)

56 |Step 3:

Process Step
efine [Logical] Operational Architectures [Op - OV]

S

Step 3.1: Capture operational concepts, concept roles, situations, and scenarios in
context of operational environments and identify the constraints of operations.

&

Step 3.1.1: Capture simple operational views with users describing all key CONOP
ideas

©

Step 3.1.2: Capture operational environments, theaters, and operating conditions

6

3

Step 3.1.3: Capture overarching operational architecture performers, roles, and
structural relationships

2

Step 3.1.4: Capture operation rules of engagement, methods, and operational
policies in rule form

2 [Step 3.1.5: Capture the i and
joint, coalition, theater, and other constraints)

for operations (e.g.

63 [tep 3.

Capture the organizations involved in overall CONOPs

64 [Step 3.

Capture the responsibilities of the organizations involved in the CONOPs
relative to their roles

65 [tep 3.2: Capture operational activity scenarios, activity actions, and operational

exchanges including information, materials, natural resources, etc.

66 [Step 3..

Capture list of all CONOP activities

67 [Step 3.

Capture performer connections and interfaces

8 |Step 3.2.3: Capture information elements for all operational activities to build the

conceptual data model

@
@

Step 3.2.4: Specify information exchanges

70 |Step 3.2.5: Capture operational states

71 Capture operational timelines
72 : Capture overarching capability MOPs by type and category

73 Capture actual quantitative and qualitative measures of performance
74 Build parametric models for MOPs

architectures and performers

75 [Step 3.3: Capture overarching organization and taxonomy of operational

: Capture internal structure of operational performers

Capture role-based relationships of operational performers

Supporting operational performer table for analysis

nalyze operational structure to analyze overall operational architecture
alternatives between performer and activities sets, and role utility of performers

Analyze operational performers for alternatives and options

Analyze operational role-|

based impacts for alternatives and options

83 [Step 3.4.3: Capture operational activity structure for alternatives and options

Conceptual Schema — Operational & Resource
Modeling Entities and Relationships

—

( [ Actual
Capability J L ring ta k,‘
1 implements i)
Maps ml
g = ) Implements _ § @ 1 v
‘ Upeﬁ;ﬁo'ﬁ' ‘ | Operational Function ‘ Function
Y Jachavior| activity action action Behawor

y
Iscapable
Performsin context to perform

Is capable
to perform Performs in context
Operational | | Operati
agent
Operational [ [Operational role]

( Role Implements | Resource Role |
Bl ) & g el

[Resourcerole]

Implements

Resource performer
/

Resource Physical resource

architecture

Resource
artifact

- P~ 3
Organizational

configuration _resource

Operational

[ (] i ‘ 0 jonal )
\|_mitigation | )
Pt

}' = \‘ System

o mitigation J

()
Conveyed —) Data Model ¢—— Conveyed Securi )|
performer pid Owner J° owner oh encla\z (Pe'm" H Post 1
Operational (" Resource — \ e [ project |
Exchange Item* Exchange Item* resource fesource! —
|
O o] <) (. . (- €
~9 X Generalization
L3 o \\\\ c“"("’:ve“ C°";iy5d Pro— ; / whole-part
% £ | Operational poi o Y ( < L\‘ ‘ Resource port ‘
s B | ) < ‘
£5 W exchange | Implements |__exchange W
[ 7= 3 ‘r—_
| interface Implements | interface |

* Can also be a Resource Performer,

Signal or Geopolitical Extent

Step 3 — Operational Architecture
(Top Level Flow)

Step 3: Workflow Overview

Step 3: Define [Logical] Operational Architectures [Op - OV]

Op-Tx: High Level

p-
Operational Concepts [OV-1]

Step 3.1: Capture operational concepts - including concept roles, situations, and scenarios

in context of operational environments and identify the constraints of operatiens

I
0p-Pr: Operational

Step 3.2: Capture operational activities - including scenarios, activity actions, and
operational exchanges including information, materials, natural resources, etc.

7

Process Flaws [OV-5b]

0p-Tx: Operational
Taxonomy [0V-2]

Step 3.3: Capture operational taxonomy - including overarching organiz ation and
taxonomy of operalienal architectures and performers

L

Op-Tr: Operational

Performer Implementation
Map [SV-5b]

Step 3.4: Analyze operational structure - to analyze overall operational architecture
alternatives between performers and aclivities sets, and role utility of performers, and
generate Concept of Operations

L7

St-Cn Strategic
Connectivity [CV-4]

Sv-Tu:Services
Taxonomy [SveV-1]

Enterprise Architecture Workflow View Connectivity: Legend
M - Main process flow for architecture construction

W - Architecture cross-domain flows

B - Supporting process flows from additional architecture views within the domain

M - Flow of information and analysis between the architecture and external sources

——

Step 3.1 — Capture Operational Concepts

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.1: Capture Operational Concepts

Step 2.1.3: Capture overarching
operational architecture
performers, roles, and structural
relationships

Step 3.1.4: Capture operation
rules of engagement, methods,
and operaticnal policies in rule

e X

Step 3.1.5: Capture the
environment and condtional
constraints for operations (&.
foint, coaltion, theater, and other
constraints)

Op-5t: Operational
Structure [OV-2]

Op-Ct: Operational
Constraints [OV-8a]

Op-Ct: Operational
Constraints
Definition [OV-6a]

[Organizational Roles and

Step 3.1.6: Capture the
organizations involved in overall
CONOPS
———
Step 3.1.7: Capture the
responsibilties of the
organizations nvolved in the
CONOPS relative to their roles

Pr-Tx: Organizational
Roles and Context
V-4]

Pr-St: Organizational |- — —
Respansibilities [OV-4]

Step 3.1.1: Capture simple — Step 3.1: Capts i s - c [Ev-4]
Che i Vs b s ers ai-in Obcratohe) O T Hion Level \ngﬁdm concept roles, situations, and
describing all key CONDPS ideas Free Form Operstional gt ] Hona,

ies [OV- Concepts [OV-1] scenarios in context of operational

its and identify the of
Step 3.1.2: Capture operational ; operations
envirnments, theaters, and S e i
operating conditions IRNETnENt [0¥:A]
NOTE. Capluring concept reles includes LISE Uf key

protection, s

materials, resources, personnel, secur

ervices and other elements. fmmthe
domans. Asthe

roles use sh

alternatives are flushed out, the resources these

check to those domains.

ould serve as a trace and verification

Op-Tx: Operational

Taxonomy [OV-2]
=g
«ReportDatas

Sm-Ov: Summary and
Overview [AV-1] {.docx)

Pr-st: Personnel
Structure [0V-4]
ol

i
Op-Pr: Operational
Process Flows [OV-5b]
T

Op-Pr: Operational
[0

NOTE: Capture ory

roles and for V-5a]

concept context only. This step and portion of the Pr-Tx and Pr-St [0V-4]
precedes the design of the human resource architecture in STEP-6, and may
include external and internal organizational responsiilties affecting but
external to the archieoture’s personnel doman implementation design
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Step 3.2 — Capture Operational Activities

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.2: Capture Operational Activities

Op-Tr: Operational
Activities to Capabilities
Mapping [CV-6]

<
Step 3.2.1: Capture st of all mﬁ <
CONOPS activities. Op-Pr: Operational
[OV-5a]
—— = = — -,
Step 3.2.2: Capture performer I
connections and interfaces Op-Cre Opgra[t;)onaz;

Step 3.2.3: Capture information
elements for all operational
activities to build the conceptual
data model

0p-If: Conceptual
Data Model [DIV-1]

Op-Cn: Operational
[ ity Table [OV-3]

e N e

Step 3.2.5: Capture operational 5

states Op-St: Operational
States [OV-6b]

i e e
Step 3.2.6: Capture operational =
timelines Op-Is: Operational Interaction
ios [OV-6c]

Step 3.2.4: Spacify information
exchanges

Capture i of Per

ﬁf

Step 3.2.7- Capture overarching
10Ps by type and category

Op-Pm: Operational
Typical Measurements|

—

Step 3.2.8: Capture actual —‘

@Fi
2= R

Op-Pm: Operational
Actual Measurements

quantiative and qualtative
measure of performance values

P

Step 2.2.9: Buikd parametric
models for MOPs Op-Pm: Operational
Parametrics [0V-2]

v
Op-Pr:
Operational — — —
Process Flows |
[OV-5b] |

Step 3.2: Capture
‘operational activities -
including scenarios, activity
actions, and operational
exchanges including
information, matenals,
natural resources, etc

Op-Ct: Operational
Constraints [OV-6a]
1

Op-Tx: High Level
Operational Concepts [OV-1]

s
...... EA— ]
Rs-Tr: Resources to
Operational
Activities Mapping [SV-5b]

Rs-Tr: Personnel
Resources to Operational
Activities Mapping [SV-5b]

Rs-Tr: Functions to
Operational Activities
Mapping [SV-5a]

=]
Sv-Tr: Operational Activities
to Service Specifications
Mapping[SvcV-5]

Pr-st: Personnel
Structure [OV-4]
ot

BR=
0Op-Tx: Operational
Taxonomy [OV-2]

Sc-Pm: Security

Parametrics
(0] ) [OV-2]

Step 3.3 — Capture Operational Taxonomy

—_—

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.3: Capture Operational Taxonomy

Sc-Cn: Security

Op-Cn: Oy

Step 3.2.1: Capture internal |
structure of operatienl

performers Internal C ivity
[ov-21

‘Op-Cn: Operational Role-

Step 3.2.2: Capture role-based.
relationships of operational

performers based Connectivity
- Table [OV-2]

o e
Step 3.3.3: Supporting iy
operational performer tablz for 0p-Tx: Operational
analysis Taxonomy Table [OV-2]

supporting operational
performers

Op-Tr: Operational
Performers to Capabilities
Mapping [CV-6]

Step 3.2.4: Trace capabilties (UW

|
Operational | Op-Pr: Operational
Taxonomy [0V-2] | Process Flows [0V-5b]
m
|
Op-Tx: Aigh Level
Step 3.3: Capture operational taxonomy - ‘Operational
inciuding overarching organization and Concepts [OV-1]
of i archi and

performers

p-Tx:

internal Connectivity
(Operational) [OV-2]

il

Sv-Ta:Services
Taxanomy [SveV-1]

e

Op-Tr: Operational
Performer Implementation
Map [SV-5b]

e
5t-Tx: Strategic
Taxonomy [CV-2]

—

Step 3.4 — Analyze Operational Structure

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.4: Analyze Operational Structure

Step 2.4.1: Analyze operational Al
Op-5t: Operational
Performer Impact
Analysis Map [N/A]

performers for afternatives and
options.

0p-Pr: Operational

role-based impacts for
Role Impact Analysis.

Step 3.4.2; Analyze operational
aternatives and options:

Op-Tr: Operational
Performer Implementation | Structure - to analyze overall

operational architecture alternatives

Step 3.4: Analyze operational

Map [SV-5b]
between performers and activities
sets, and role utility of performers,

2 3/ [ Op-T:

and generate Concept of Operations

Operational
Taxonomy [OV-2]

Map [N/A]
Sl EX g
Step 3.4.3: Capture operational i > il Op-Pr: Operational
activity structure for afteratives p-Pr: Operational Activity Implementation
St ops Actiity Decomposition Map [SV 521
e il Generate Concept of Operations (CONOPS)
T 3
Operational & Organizational [~ — — — — T %
Concepts
CONOPS-based Memorandumof [~ — — = = 7
Agreement or Understanding
(MOAMOU)
35

Topics

v’ Enterprise Concepts
— Enterprise vs System
— Enterprise Transformation
— Portfolio Management
— Architecture Tiers

v" Architecture Description

— Architecture Frameworks
— Frameworks Evolution

— Modeling Languages

— Modeling Landscape

v’ Unified Architecture

Framework (UAF)

— UAF Specification
— EA Modeling Workflow
— Framework Grid

* Stakeholder Domains
* Architecture Model Kinds

v’ UAF User’s Guide
— Workflow Steps
— Architecture Views
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The Unified Architecture Framework

Identifies Standard Architecture Views for Modeling an Enterprise

THE AEROSPACE CORPORATION

rise Architecture Standard means of expression — model kinds

Using UAF T

(Part 4 -&:ess Details) Strategic
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c Operational
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James N Martin, PhD E  Services View Specifications =———
Principal Engineer & Enterprise Architect 8 Peeenne
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24 February 2021 ]
Projects
Standards
Requirements
Captures key modeling concepts to better enable Enterprise Transformation
© 2021 The Aerospace Corporation OMG Material Reproduced with Permission
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General Workflow Through the UAF Domains

Architecture Domains Architecture Information Conveyed

=

Summanslovenien i = Stakeholders, needs, strategic
v I — opportunities, driving problems and issues

S — Strategy, objectives, desired capabilities
— phasing structure, MOEs and roadmaps

Operational MOPs, taxonomy, activity flows,
sequences, states and information exchanges

| Joint, IC, and coalition dependencies and
i service agreements

Physicalresources, TPMs, function flows,
sequences, states, and data exchanges

andar | . Standards profile & forecast

. e ——— Human resources, knowledge & skills,
Personnel — ‘ positions, roles & responsibilities
o Security enclave resources,
. Security =4 —<+| securitypolicies, risk, threats,
f < L and resource mitigations
Implementation l—/ Projects :, —

Feasibility |
Assessment

Resources I ==

AoA trades at each
domain handoff

Integrated deployment
schedule

AGIUaIReSoUCes ——— Verification, tracking, and
3 use of actual resources

=Step i —

UAF Enterprise Architecture Definition
Process Workflow Steps

, . Step9-
Architecture - Architecting & Assessments | - “Architecture ° [15 Actual
Drivers=& =T — = —— .- Portfolio: = ~Resource
Challenges = Management—— Instantiation
wétﬂép = | EF 7 e Rp— Eté??—’
Enterprise = = = Security &
‘Strategy-& Step 3 - =T - : S 6= Protection
Capabilities Operational — - || =2 (Resilience)

Architecture Stepd="" Personnel | [ois
x e oriury BT = | || Architecture == —

| {togical) Service Step 5 (Organiza-

y .| Architecture Resource =k =

= = tional) . .
(Black Box) Architecture
R s e oE = (Implem | [«

tation)

Enterprise Architecture Process
Standardizing an Approach for Use of the UAF Profile

* Purpose
— Establish a standard way to be used in modeling and defining enterprise architectures
using the Unified Architecture Framework (UAF)
* Intended Uses

— Process reference model for Enterprise Architecture (EA) Process Guide to be
included in the OMG standard for the Unified Architecture Framework

— Reference model as the basis for an EA Modeling Methodology that defines
associated methods, patterns, templates, tools and techniques for each process step

— Process framework for methodology development and assessment

— Training and certification on architecture frameworks and modeling

* Origins

— Based on the UAF Process Guide provided in the Cameo Enterprise Architecture tool

— Intention to be generic in nature, tailorable for customer needs and situations

— Oiriginal version developed by SAIC for government customers using UAF

— Made available to be used as basis for the UAF Process Guide and for use in other
UAF-related effort

Will facilitate application of the UAF Profile along with its standard architecture views
for the modeling of a large, complex enterprise

7

Enterprise Architecture Definition
Workflow Steps [and Associated Views]

Step 0: Plan and Prepare for Architecting & Assessments [Am]
Step 1: Define Architecture Drivers & Challenges [SmOv - AV]
Step 2: Define Enterprise Strategy and Capabilities [St - CV]

Step 3: Define [Logical] Operational Architectures [Op - OV]
Step 4: Define [Black-Box] Service Architectures [Sv - SvcV]

Step 5: Define [Implementation] Resource Architectures [Rs - SV]

Step 6: Define [Human] Personnel Architectures [Pr - SV]
Step 7: Define [Protection] Security Architecture [Sc - SV]
Step 8: Define and Manage Architecture Portfolios [Pj - PV]

Step 9: Capture Actual Resource Instantiation and Perform
Verification & Validation [Ar - SV/OV]




Example: Developing Architectures for
Operations, Services and Resources

Step 5 -
Resource

Operational Architecture (Logical)
Partial View

Bl Covxe Bet of of ‘ é“ T 7 7 7|7 step 3.2: capture operational activity
Op-Pr: Operational Op-Pr:
CONOP activities v el v activity actions, and
s :E Process Flows |operational exchanges including
[OV-5b]

Step 3.2.2: Capture performer |
connections and interfaces

information, materials, natural
|resources, etc.

Op-St: Operational
States [OV-6b]

] e Step 3 -
Operational
e IS [ Architecture
N (Logical)

0Op-Pm: Operational
Actual Measurements

Step 3.2.6: Capture actual
quanttative and quaitative
| measures of performance

[ [\ R —
|step 3.2.9: Buid parametric vd
models for MOPs Op-Pm: Operational

[OV-:

Resources Architecture (Physical)
Partial View

% @ m " 7 |Step 5.4: Define resource functions and
Step 5.4.1: Trace function uses | Sscgee
by :p,,,'.,,n,y Sctiitios | Rs-Tr: Functions to ,_EE Rs-Pr: [
Activities — Resources
Mapping [SV-5a] Process
Flow [SV-4]
Step 5.4.2: Capture st of all _En

resource functions Rs-Pr: Resm[xrcf:

Step 5.4.3: Capture resource @

action states Rs-St: Resources
States [SV-10b]

Step 5.4.4: Capture resource

action timelines Rs-Is: Resources Interaction
- Step 5
Capture of p
e e oonce | he———— Resource
characteristics of resources by | Rs-Pm: Resources Typical

type and category Measurements [SV-7]

~---m Architecture
S ottt | RapmsResources ctua (Implementation)

technical performance measures Measurements [SV-7]
— GF_ -
Step 5.4.7: Buid parametric

| - Rs-Rm: ;eAsources Step 5.5: Define reseurce depleyment
models for resource TPls r Rs-Pm: Resources Evolution [Sv-8] | Plans and manage resource deliveries
ics [SV-7] l

UAF Enterprise Architecture Definition
Process Workflow Steps
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Workflow Steps

Architecture Workflow Process Steps

# Process Step

1 Step 0: Define Reference Architecture, Framework, and Utility Management [Am]

2 [Step 0.1: Assemble, review, and apply best industry practices and techniques, open and approved standards, and
in compliance

6 SStep 0.2: Capture reference translation between architecture language and framework |\

11 [Step 0.3: Plan architecture standup plan and sequence of enterprise architecture description buildout

19 Step 0.4: Capture architecture governance processes and management methods

25 [Step 0.5: Capture the architecture meta-model usage and version control

26 [Step 0.6: Describe all the elements used in the architecture

29 Step 1: Define Summary and Overviews [SmOv - AV]

30 [Step 1.1: Assemble national, department, community, joint, coalition,
transformation and modernization

and service level strategic drivers for

33 [Step 1.2: Summary and overview showing strategic drivers and concerns behind modernization efforts
37 [Step 2: Define Strategy and Capabilities [St - CV]
38 [Step 2.1: Capture the strategic vision related to capability evolution and identify the required time scales for the

capabilities

43 [Step 2.2: Capture the types and categories of capabilities, with leaf-level capabilities aligned to deployment needs (to

relate to system acquisitions)

52 [Step 2.3: Identify capability dependencies

54 [Step 2.4: Analyze capability structure to capture and coordinate capability documents and requirements with community

[(DoD, IC, Joint, Coalition)

56 [Step 3: Define [Logical] Operational Architectures [Op - OV]

57 [Step 3.1: Capture operational concepts, concept roles, situations, and scenarios in context of operational environments

land identify the constraints of operations.

65 [Step 3.2: Capture operational activity scenarios, activity actions, and o
materials, natural resources, etc.

perational exchanges including information,

75 [Step 3.3: Capture overarching organization and taxonomy of operational architectures and performers

80 [Step 3.4: Analyze operational structure to analyze overall operational architecture alternatives between performer and

activities sets, and role utility of performers

84 Step 4: Define [Black-Box] Service Architectures [Sv - SvcV]

85 [Step 4.1: Identify service specifications and corresponding points for service level agreements with both internal and
lexternal service providers

91 [Step 4.2: Capture overarching service roles, structural parts, and connectivity

96 [Step 4.3: Define service functions and service operational and resource exchanges

103 [Step 4.4: Define service deployment plans

105 [Step 4.5: Analyze service structure to capture and coordinate SLA documents and requirements with community (DoD, IC,

oint, Coalition) services, and internal and external service providers

107 [Step 5: Define [Physical] Resource Architectures [Rs - SV]

Workflow Steps

oint, Coalition) services, and internal and external service providers

105 ptep 4.5: Analyze service structure to capture and coordinate SLA documents and requirements with community (Do, IC,

107 Step 5: Define [Physical] Resource Architectures [Rs - SV]

108 Step 5.1: Organize and arrange branch nodes of taxonomic commonality
istructure, and define all physical (non-human) resource elements

to support common or modular design and

116 [Step 5.2: Define or Apply Standards [Sd - StdV]

124 SStep 5.3: Capture overarching resource roles and structural parts

131 [Step 5.4: Define resource functions and exchanges

139 Step 5.5: Define resource deployment plans and manage resource deliveries

lacquisition or procurement actions.

140 Step 5.6: Analyze resource alternatives and capture system requirements for resource components for preparation of

148 Step 6: Define [Human] Personnel Resource Architectures [Pr - SV]

149 [Step 6.1: Organize and arrange branch nodes of taxonomic commonality
resources

to support types of organizational and human

156 [Step 6.2: Capture overarching organization and manpower roles and structural parts

162 [Step 6.3: Define personnel functions and exchanges

170 Step 6.4: Define personnel deployment plans

172 [Step 6.5: Capture actual organization structure for preparation manpower and staffing plans

174 Step 7: Define [Protection] Security Architecture [Sc - SV]

175 Step 7.1: Define the hierarchy of security and protection assets and asset owners that mitigate threats

180 [Step 7.2: Capture the allocation of mitigation assets across the security and protection enclaves and cells

187 [Step 7.3: Define security enclave functions and exchanges

rotection and mitigation plans

193 SStep 7.4: Trace security and protection controls, risks and threats, and affected resources to guide implementation of

195 Step 8: Define Architecture Portfolios [Pj - PV]

lobjectives for the enterprise

196 [Step 8.1: Organize and arrange portfolios of acquisition programs and procurement projects to support common portfolio

199 [Step 8.2: Capture overarching portfolio project roles and structural parts

202 IStep 8.3: Define portfolio and program functions and exchanges

207 [Step 8.4: Manage portfolios and program execution activities.

208 [Step 9: Capture Actual Resource

ion and Perform Verification and Validation [Ar - SV/OV]

209 [Step 9.1: Capture actual organizational r ie:

211 [Step 9.2: Capture actual personnel, resource, and responsibility roles and structural parts

215 [Step 9.3: Capture actual performance data from verification and validation analysis and sources

Workflow Steps with Associated Architecture Views

Partial View (Step 0)

Architecture Workflow Process Steps

——

# Process Step

1 [Step O: Define Reference Architecture, Framework, and Utility|
Management [Am]

2 Step 0.1: Assemble, review, and apply best industry practices |Am-Tx: Architecture Standards
land techniques, open and approved standards, and maintain
icompliance

3 [Step 0.1.1: Capture the strategic drivers and represent drivers|)Am-Tr: Architecture Elements to Standards
structure Mapping

4 Step 0.1.2: Provide feedback to standards bodies on IAm-Tr: Feedback to Standards Bodies
modifications and extensions of standards

5 [Step 0.1.3: Establish authoritative data environment and /Authoritative Data Environment Platform
sources Data

6 [Step 0.2: Capture reference translation between architecture |Am-Tx: Reference Architecture Taxonomy
language and framework language

7 [Step 0.2.1: Conduct problem framing and capture intent, IAm-Ct: Architecture Problem Framework
scope, use, information and views necessary for architecture |Data

8 [Step 0.2.2: Prototype basic architecture elements and IAm-Ct: Architecture Problem Framing
relationships to verify framing Prototypes

9 [Step 0.2.3: Capture types and categories of architecture IAm-Tx: Reference Architecture Taxonomy
elements [Table

10 [Step 0.2.4: Document and maintain architecture IAm-If: Architecture Users Guide and
management and user guidance Management Plan

11 [Step 0.3: Plan architecture standup plan and sequence of IAm-Cn: Architecture Workflow View
lenterprise architecture description buildout Connectivity

12 [Step 0.3.1: Capture reference connectivity in framework IAm-Cn: Reference Architecture

lconnectivity

Relationships

Rtan N 2 - Cantiira architartiira damain and viaws ctriictiira

Am_Qr: Architartiira Nimancinne Ctriictiira

Workflow Steps with Associated Architecture Views
Partial View (Step 5‘2

Process Step

rchitecture Workflow Process Steps

——

Architecture View

107 Step 5: Define [Physical] Resource Architectures [Rs - SV]

108 Step 5.1: Organize and arrange branch nodes of taxonomic Rs-Tx: Resources Taxonomy [SV-1]
icommonality to support common or modular design and
structure, and define all physical (non-human) resource elements

109 Step 5.1.1: Analyze resource elements used for operational Rs-Tx: Resources Implementation Matrix
elements to prepare alternatives [SV-1]

110 Step 5.1.2: Trace resource used by operational activities Rs-Tr: Resources to Operational Activities

Mapping [SV-5b]

111 Step 5.1.3: Capture resource environments, theaters, and Rs-Pm: Resources Environment [SV-1]
loperating conditions

112 [Step 5.1.4: Specify resource rules, methods, and resource policies|Rs-Ct: Resources Constraints [SV-10a]
in rule form

113 [Step 5.1.5: Capture the environmental and conditional Rs-Ct: Resources Constraints Definition[SV-
constraints for resources (e.g. joint, coalition, theater, and other [10a]
constraints)

114 Step 5.1.6: Forecast resource readiness against time. Rs-Rm: Resource Technology Forecast [SV-

9l

115 Step 5.1.7: Capture types and categories of resources Rs-Tx: Resources Taxonomy Table [SV-1]

116 Step 5.2: Define or Apply Standards [Sd - StdV]

117 Step 5.2.1: Apply standards based on resource conditions and Sd-Tx: Standards Taxonomy [StdV-1]
constraints

118 Step 5.2.2: Trace standards used by resources Sd-Tr: Standards Traceability [StdV-1]

119 [Step 5.2.3: Define performance characteristics of standards by ~ [Sd-Pm: Standards Typical Measurements
type and category [StdV-1]

120 Step 5.2.4: Capture actual quantitative and qualitative technical [Sd-Pm: Standards Actual Measurements

standards measures

[StdV-1]




Step 0 — Plan and Prepare for Architecting &
Assessments

Step 1 — Architecture Drivers and Challenges

1 [step 0: Define Reference Architecture, Framework, and Utility [Am] 29 [Step 1: Define Summary and
2 |Step 0.1: Assemble, review, and apply best industry practices and techniques, open p L [
and approved standards, and maintain Overviews [SmOv - AV]
3 [Step 0.1.1: Capture the strategic drivers and represent drivers structure 30 [Step 1.1: Assemble national, |Rq: Strategic Drivers
4 [Step 0.1.2: Provide feedback to standards bodies on modifi and fons Of o i s e s s department, community, oint [Table
tandards 15 |Step 0.3.4: Capture Governance process use of (and connection to) views P 3 Y, ) "
5 [Step 0.1.3: Establish authoritative data environment and sources 16 : Capture information exchanges s.uppurling ?r.c?.ﬂteuing decision making coalition, and service level :g.;l., |;s s overa N
6 |Step 0.2: Capture reference translation between architecture language and framework|—LZ. : Capture data exchanges for architecting activities strategic drivers for ofisie Summary and Overdews [Bmov-AV1
I 18 Capture data for itative data flow in data environmel . (Capture Strategic Drivers, Opportunities, and Challenges
language o Cant itect " thod transformation and Pl B e
7 [Step 0.2.1: Conduct problem framing and capture intent, scope, use, information and apture architecture governance processes an methods P 101 o ey e -
iews necessary for architetture 20 : Capture governance and processes modernization S Teeeens S| s
8 |Step 0.2.2: Prototype basic architecture elements and relationships to verify framing |21 Capture planning effectivity states 31 |Step 1.1.1: Capture the Rq: Strategic Drivers D =
- - o ) PEprOv—
9 [Step 0.2.3: Capture types and categories of architecture elements 22 : Capture process and view guides strategic drivers and represent | Diagram ] | "y
10 [Step 0.2.4: Document and maintain architecture and user gidance __| 23 |Step 0. Capture OVEP:K*;'"E Zr_ch‘tec:fns MOPs bvbtwt’e and ategory drivers structure e e ——r—
11 [Step 0.3: Plan architecture standup plan and sequence of enterprise architecture ep 0.4.5: Capture architecture diagnostic measures by type and category - - - — —— hiechrs elew s s sl
description buildout 25 [Step 0.5: Capture the architecture meta-model usage and version control 32 |Step 1.1.2: Analyze strategic  |Rq: Strategic Drivers aons Deferse Svateoy ] i ey wpome rces unen e e et
12 [Step 0.3.1: Capture reference connectivity in framework connectivity 26 |Step 0.6: Describe all the elements used in the architecture drivers Containment Map L B
13 |Step 0.3.2: Capture archi re domain and view structure 27 |Step 0.6.1: Manage all architecture term definitions and acronyms 33 [Step 1.2: Summary and Sm-Ov: Summary and - - &
14 [Step 0.3.3: Capture architecture viewpoint structure 28 [Step 0.6.2: Manage and publish all architecture element descriptions overview showing strategic  |Overview [AV-1] ——c=C T
oo Reteronce Aok = = . . e——
drivers and concerns behind  |(.docx) B
modernization efforts —
34 |Step 1.2.1: Capture Sm-Ov: Summary and ﬁ
overarching national strategic [Overview [AV-1] o R -~ g
concerns, problems and St coas | T el e s
— oo R taos
driving needs R
sepi22
" sy | sm-orSraege
35 [Step 1.2.2: Capture Sm-Ov: Strategic St wd D | Swers AV
overarching strategic drivers |Drivers [AV-1] p-123:capars mmesond |
T — . - et ety e | e v
RRe— presenting opportunities and - O 2
challenges
36 [Step 1.2.3: Capture issues and |Sm-Ov: Issues and
challenges presented by the  [Challenges [AV-1]
strategic drivers
18

Step 3 — Operational Architecture (Logical)

Step 2 — Enterprise Strategy & Capabilities R

Process Step 56 |Step 3: Define [Logical] Operational Architectures [Op - OV]
37 |Step 2: Define Strategy and Capabilities [St - CV] 57 [step 3.1: Capture operational concepts, concept roles, situations, and scenarios in
— — - context of operational environments and identify the constraints of operations.
38 |[Step 2.1: Capture the strategic vision related to capability evolution and 58 |Step 3.1.1: Capture simple operational views with users describing all key CONOP
identify the required time scales for the capabilities ideas
39 |Step 2.1.1: Capture the relationships between visions (desired effects) and 59 [Step 3.1.2: Capture operational environments, theaters, and operating conditions
high-1 ) 60 |Step 3.1.3: Capture overarching operational architecture performers, roles, and
igh-level CONOP outcome states structural relationships
40 |Step 2.1.2: Capture the environment for capability employment (e.g. 61 [Step 3.1.4: Capture operation rules of engagement, methods, and operational
theaters, defense planning scenarios, threats, locations, etc.) policies in rule form
; . - 62 |Step 3.1.5: Capture the envi and conditi ints for ions (e.g. e
41 |Step 2.1.3: Capture the environment and conditional constraints for >tep ¢ -ap! (ee manery
. P . . joint, coalition, theater, and other constraints) I
capabilities (e.g. joint, coalition, theater, and other constraints) 63 [Step 3.1.6: Capture the organizations involved in overall CONOPs
42 |Step 2.1.4: Capture the required capability deployment plans to support the 64 [Step 3.1.7: Capture the responsibilities of the organizations involved in the CONOPs
strategic vision relative to their roles : _ : _ : :
- — - 65 [Step 3.2: Capture operational activity scenarios, activity actions, and operational
43 |Step 2.2: Capture the types and categories of capabilities, with leaf-level exchanges including information, materials, natural resources, etc.
capabilities aligned to deployment needs (to relate to system acquisitions) 66 |Step 3.2.1: Capture list of all CONOP activities

N

Step 3.2.2: Capture performer connections and interfaces
Step 3.2.3: Capture information elements for all operational activities to build the
conceptual data model

44 |Step 2.2.1: Supporting capability table for analysis 6
45 |Step 2.2.2: Trace capabilities to overall enduring enterprise tasks

@
&

46 |Step 2.2.3: Capture overarching capability MOEs by type and category 69 [Step 3.2.4: Specify information exchanges
47 |Step 2.2.4: Capture actual quantitative and qualitative measures of effect 70 |Step 3.2.5: Capture operational states
- o 71 |Step 3.2.6: Capture operational timelines
48 |Step 2.2.5: Analyze Ca'_)ij'b'l_'ty depl?yment 6aps 72 [Step 3.2.7: Capture overarching capability MOPs by type and category
49 |Step 2.2.6: Plan capability integration 73 [Step 3.2.8: Capture actual quantitative and qualitative measures of performance
50 [Step 2.2.7: Trace capabilities to supporting operational activities 74 [Step 3.2.9: Build parametric models for MOPs
75 [Step 3.3: Capture overarching organization and taxonomy of operational

51 [Step 2.2.8: Trace capabilities to supporting services
52 |[Step 2.3: Identify capability dependencies

53 [Step 2.3.1: Analyze capability dependencies Captrs Capabity Recemants 7
54 [Step 2.4: Analyze capability structure to capture and coordinate capability I 7
documents and requirements with community (DoD, IC, Joint, Coalition)
55 [Step 2.4.1: Analyze capability behaviors to plan overall capability structure
of in multi-domain capability structure

architectures and performers

Step 3.3.1: Capture internal structure of operational performers

Step 3.3.2: Capture role-based relationships of operational performers

Step 3.3.3: Supporting operational performer table for analysis

Step 3.3.4: Trace capabilities to supporting operational performers

80 [Step 3.4: Analyze operational structure to analyze overall operational architecture
- alternatives between performer and activities sets, and role utility of performers
® 81 |Step 3.4.1: Analyze operational performers for alternatives and options

82 |Step 3.4.2: Analyze operational role-based impacts for alternatives and options

83 [Step 3.4.3: Capture operational activity structure for alternatives and options

~
>

N

(Capturs Goncepts of Operation (GONOP)

®

i
I
I
3

3

<3

N}

&




Step 4 — Service Architecture (Black Box)

# Process Step

=

84 |Step 4: Define [Black-Box] Service Architectures [Sv - SvcV]

85 |Step 4.1: Identify service specifications and corresponding points for service level
agreements with both internal and external service providers

86 [Step 4.1.1: Trace services used by operational activities

87 |[Step 4.1.2: Specify service rules, methods, and service policies in rule form

88 [Step 4.1.3: Capture the environment and conditional constraints for services (e.g.
joint, coalition, theater, and other constraints)

89 [Step 4.1.4: Forecast resource (used by future services) technology readiness against
time

90 |Step 4.1.5: Capture types and categories of services (both internal and external)

91 [Step 4.2: Capture overarching service roles, structural parts, and connectivity

92 |Step 4.2.1: Specify service connections and interfaces

93 |Step 4.2.2: Capture internal structure of services

94 |Step 4.2.3: Specify service connections with resources

95 [Step 4.2.4: Capture service data elements for all service activities to build the
logical data model

96 |Step 4.3: Define service functions and service operational and resource exchanges

97 |Step 4.3.1: Capture list of all service functions

98 |Step 4.3.2: Capture service states

99 |[Step 4.3.3: Capture service action timelines

100 |Step 4.3.4: Capture performance characteristics of services by type and category

101 |Step 4.3.5: Capture actual quantitative and qualitative measures of service

102 |Step 4.3.6: Build parametric models for SLA measures

103 |Step 4.4: Define service deployment plans

104 |Step 4.4.1: Manage service configurations (Copture Service Lovel Apresments

R St emon WOOMON Apeements

105 [Step 4.5: Analyze service structure to capture and coordinate SLA documents and
requirements with community (DoD, IC, Joint, Coalition) services, and internal and
external service providers

106 [Step 4.5.1: Capture SLA, MOU, and MOA datasets for incoming services, outgoing
service offerings, and joint-coalition inbound or outbound service offerings

Step 5 — Resource Architecture

(Implementation) 2

|Step 5: Define [Physical] R i [Rs - V]

108

Step 5.1: Organize and arrange branch nodes of taxonomic commonality to support
common or modular design and structure, and define all physical (non-human)
resource elements

109

110

Step 5.1.1: Analyze resource elements used for operational elements to prepare
alternatives
Step 5.1.2: Trace resource used by operational activities

111

Step 5.1.3: Capture resource theaters, and operating conditions

112

Step 5.1.4: Specify resource rules, methods, and resource policies in rule form

13

114

Step 5.1.5: Capture the environmental and conditional constraints for resources
(e.8.joint, coalition, theater, and other constraints)
Step 5.1.6: Forecast resource readiness against time.

115

Step 5.1.7: Capture types and categories of resources

116

Step 5.2: Define or Apply Standards [5d - StdV]

17

Step 5.2.1: Apply standards based on resource conditions and constraints

118

Step 5.2.2: Trace standards used by resources

119

Step 5.2.3: Define performance of standards by type and category

120

Step 5.2.4: Capture actual quantitative and qualitative technical standards
measures

121
122
123

Step 5.2.5: Capture types and categories of standards
Step 5.2.6: Capture standards roles and structural parts
Step 5.2.7: Forecast future changes in standards

124

Step 5.3: Capture overarching resource roles and structural parts

125

Step 5.3.1: Specify resource connections and interfaces

126

Step 5.3.2: Supporting resource table for analysis

127

Step 5.3.3: Analyze how resources interact with each other

128

Step 5.3.4: Capture internal structure of resources

129

Step 5.3.5: Capture role-based relationships of resources

130

131
132

Step 5.3.6: Capture resource data elements for all resource activities to build the
logical data model

Step 5.4: Define resource functions and exchanges

Step 5.4.1: Trace function uses by operational activities

133

Step 5.4.2: Capture list of all resource functions

134

Step 5.4.3: Capture resource action states

135
136
137

Step 5.4.4: Capture resource action timelines
Step 5.4.5: Define performance characteristics of resources by type and category
Step 5.4.6: Capture actual quantitative and qualitative technical performance
Imeasures

138
139

Step 5.4.7: Build parametric models for resource TPMs.
Step 5.5: Define resource deployment plans and manage resource deliveries

140

Step 5.6: Analyze resource alternatives and capture system requirements for
resource components for preparation of acquisition or actions.

11

Step 5.6.1: Capture system (compon

122

Step 5.6.2: Analyze function impacts based on resource alternatives

13

Step 5.6.3: Analyze capability impacts based on resource role alternatives

15
146

Step 5.6.4: Capt and represent
structure

Step 5.6.5: Analyze system (component) requirements

Step 5.6.6: Analyze system (component) blackbox interfaces

147

Step 5.6.7: Analyze sub-system (sub-component) internal interfaces

Step 6 — Personnel Architecture
(Organizational)

# Process Step

148 |Step 6: Define [Human] Personnel Resource Architectures [Pr - SV]

149 |Step 6.1: Organize and arrange branch nodes of taxonomic commonality to support types of
organizational and human resources

150 |Step 6.1.1: Trace personnel uses by operational activities

151 |Step 6.1.2: Capture personnel environments, theaters, and operating conditions

152 |Step 6.1.3: Specify personnel rules, methods, and personnel policies in rule form

153 |Step 6.1.4: Capture the environmental and conditional constraints for personnel (e.g. joint,
coalition, theater, and other constraints)

154 |Step 6.1.5: Forecast personnel readiness against time

155 [Step 6.1.

Capture types and categories of personnel

156 |Step 6.2: Capture overarching organization and manpower roles and structural parts

157 |Step 6.2.1: Specify personnel connections and interfaces

158 [Step 6.2.

: Supporting personnel table for analysis

159 |Step 6.2.3: Capture internal structure of organization

160

Step 6.2.4: Capture role-based relationships of personnel

161

Step 6.2.5: Capture personnel data elements for all personnel activities to build the logical
data model

162

Step 6.3: Define personnel functions and exchanges

163

Step 6.3.1: Trace personnel uses by operational activities

164

Step 6.3.2: Capture list of all personnel functions

165

Step 6.3.3: Capture personnel action states

166

Step 6.3.4: Capture personnel action timelines

167

Define performance characteristics of personnel by type and category

168

Capture actual quantitative and qualitative human performance measures

169

Build parametric models for human measures

17

=)

Step 6.4: Define personnel deployment plans

171

Step 6.4.1: Manage personnel availability

172

Step 6.5: Capture actual organization structure for preparation manpower and staffing plans

173

Step 6.5.1: Analyze organizational alternatives to plan overall organization within multi-
domain organization

23

Step 7 — Security & Protection
(Resilience)

1

~
s

Step 7: Define [Protection] Security Architecture [Sc - SV]

17!

[l

Step 7.1: Define the hierarchy of security and protection assets and asset owners that

mitigate threats

17i

o

Step 7.1.1: Capture threat environments and conditions

17

N

Step 7.1.2: Specify security and protection rules, methods, and policies in rule form

178

Step 7.1.3: Capture the environmental and conditional constraints for security and
protection (e.g. joint, coalition, theater, and other constraints)

17!

©

Step 7.1.4: Capture types and categories of threat mitigations

180

Step 7.2: Capture the allocation of mitigation assets across the security and

protection enclaves and cells

18

=2

Step 7.2.1: Specify security and protection enclave structure and interfaces

~

18,

Step 7.2.2: Specify security and protection table for analysis

18,

[

Step 7.2.3: Capture internal structure of security and protection enclaves for

operational activities

184

Step 7.2.4: Capture internal structure of security and protection enclaves for resource

actions

18

[l

Step 7.2.5: Capture role-based relationships of security and protection enclaves

18

)

Step 7.2.6: Capture security and protection enclave data elements for all security
actions and activities to build the logical data model

18

~

Step 7.3: Define security enclave functions and exchanges

18

3

Step 7.3.1: Capture list of all security and protection functions

189

Step 7.3.2: Define risk and threat

1ts by type and category

19

=]

Step 7.3.3: Capture actual quantitative and qualitative risk and threat assessments

Step 7.3.4: Build parametric models for risk and threat assessments of operational

activities

192

Step 7.3.5: Build parametric models for risk and threat assessments of physical

resources

193

Step 7.4: Trace security and protection controls, risks and threats, and affected
resources to guide implementation of protection and mitigation plans

194

Step 7.4.1: Manage security risks and controls.

Capture Securty and Protection Flans.




Step 8 — Architecture Portfolio Management

195 |Step 8: Define Architecture Portfolios [Pj - PV]

196 |Step 8.1: Organize and arrange portfolios of acquisition programs
and procurement projects to support common portfolio
objectives for the enterprise

202

Step 8.3: Define portfolio and program functions and exchanges

20:

@

Step 8.3.1: Capture list of all portfolio and program project
business functions.

<

197 |Step 8.1.1: Trace capability requirements to projects

198 |Step 8.1.2: Capture types and categories of programs and
portfolios

19

©

Step 8.2: Capture overarching portfolio project roles and
structural parts

N
o
=]

Step 8.2.1: Trace actual US Army organization support to
portfolios and programs

201 |Step 8.2.2: Specify program relationships.

204

Step 8.3.2: Trace capabilities which have specific correlation to
particular projects or project activities.

205

Step 8.3.3: Define success characteristics of projects by type and
category.

Step 8.3.4: Capture actual quantitative and qualitative project
success measures.

207

Step 8.4: Manage portfolios and program execution activities.

Step 8:
Define Architecture Portfolios [P} - PV]
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o
PP —— o
et roin e et

Tm
(Capture Portfolio and Program Acquisition Plans
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Step 9 — Actual Resource Instantiation and V&V

# Process Step

208 |Step 9: Capture Actual

Resource Implementation
and Perform Verification and

B

Validation [Ar - SV/OV] Step 9:

209 [Step 9.1: Capture actual

Capture Actual

organizational responsibilities

Step 9.1.1:Map the actus!

210 |Step 9.1.1: Map the actual

Jorganizations, posts, anc roes
o actusi respensbitis.

organizations, posts, and
roles to actual
responsibilities.

211 [Step 9.2: Capture actual

Ed
ArCi: Actual
Resources
Connactivity [OV-4]

Ste 92.1:Capture actuel
sersomel. resource. an
ressonsbity associrions

personnel, resource, and
responsibility roles and

structural parts Step 5 22 Capture. .m'wm

212 |Step 9.2.1: Capture actual

ara category

personnel, resource, and
responsibility associations

Step §.2.3: Capture actual
operaionsl quarttatve anc
& .

213 [Step 9.2.2: Capture actual

operational measures by type
and category

214 |Step 9.2.3: Capture actual

Step 9.3.1: Cature actua
formance data nto formats entponIons

operational quantitative and
o igestie by var-saming toos s
qualitative measures Ditasets

215 [Step 9.3: Capture actual s --

216 |Step 9.3.1: Capture actual

W
- garmg gucance B
performance data from 4 __
verification and validation War-gamng vignette data |
analysis and sources T = - O
vargamg spetansane |

resource performance dats

and [Ar - SV/OV]

s
«ReporDats

Measurements (isx)

‘Step 9.1: Capture actual organizational

et \

trom verification and validation
analysis and sources

Test.case scenarioplans

Valdstion demorsration plans.

Step 9.3: Capture actual performance

performance data into

formats digestible by war-
gaming tools

Step 3 — Operational Architecture

Example: Developing Architectures for

Operations, Services and Resources




Operational Architecture (Logical)
Partial View

|Step 3.2.1: Capture list of all
|coNoP activities

Op-Pr:

" Step 3.2: Capture operational activity

activity actions, and

3
,:E Process Flows

¥ - [OV-5b]

Step 3.2.2: Capture performer

connections and interfaces

| step 3.2.3: Capture information
elements for all operational
activities to build the conceptual
data model

Op-if: Conceptual
Data Model [DIV-1]

Step 3.2.4: Specify information | 2|
|exchanges 0Op-Cn: Operational
c ivity Table

|operational exchanges including
information, materials, natural
resources, etc.

ov-3]

Op-St: Operational
States [OV-6b]

|
Step 3.2.5: Capture operational
|states

Y S P
| step 3.2.6: Capture operational L]
|timelines Op-ls: Operational
ion Scenarios
[OV-6c]
Capture of

Step 3.2.7: Capture overarching I fa— —
capabilty HOPs by type and 0Op-Pm: Operational

egory Typical Measurements|
. [ov-2j

- — — S
Step 3.2.8: Capture actual o)

quantiative and quaitative
measures of performance

0Op-Pm: Operational
Actual Measurements

V-2

ﬁ_ﬁ_@j‘__

Step 3 -
Operational
Architecture

(Logical)

Step 3.2.9: Build parametric
models for MOPs

Op-Pm: Operational
[OV-

29

Step 3 — Operational Architecture (Logical)

Process Step
Step 3: Define [Logical] Operational Architectures [Op - OV]
Step 3.1: Capture operational concepts, concept roles, situations, and scenarios in
context of operational environments and identify the constraints of operations.
Step 3.1.1: Capture simple operational views with users describing all key CONOP
ideas
Step 3.1.2: Capture operational environments, theaters, and operating conditions
Step 3.1.3: Capture overarching operational architecture performers, roles, and
structural relationships
Step 3.1.4: Capture operation rules of engagement, methods, and operational
policies in rule form
Step 3.1.5: Capture the i and iti ints for i (e.g.
joint, coalition, theater, and other constraints)
Step 3.1.6: Capture the organizations involved in overall CONOPs
Step 3.1.7: Capture the responsibilities of the organizations involved in the CONOPs
relative to their roles
Step 3.2: Capture operational activity scenarios, activity actions, and operational
exchanges including information, materials, natural resources, etc.
Step 3.2.1: Capture list of all CONOP activities
Step 3.2.2: Capture performer connections and interfaces
Step 3.2.3: Capture information elements for all operational activities to build the
conceptual data model
Step 3.2.4: Specify information exchanges
Step 3.2.5: Capture operational states
Step 3.2.6: Capture operational timelines
Step 3.2.7: Capture overarching capability MOPs by type and category
Step 3.2.8: Capture actual quantitative and qualitative measures of performance
Step 3.2.9: Build parametric models for MOPs
Step 3.3: Capture overarching organization and taxonomy of operational
architectures and performers
Step 3.3.1: Capture internal structure of operational performers
Step 3.3.2: Capture role-based relationships of operational performers
Step 3.3.3: Supporting operational performer table for analysis
Step 3.3.4: Trace capabilities to supporting operational performers
Step 3.4: Analyze operational structure to analyze overall operational architecture
alternatives between performer and activities sets, and role utility of performers
Step 3.4.1: Analyze operational performers for alternatives and options
Step 3.4.2: Analyze operational role-based impacts for alternatives and options
Step 3.4.3: Capture operational activity structure for alternatives and options
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Copture Goncept

FOperation (GONOPs)

Conceptual Schema - Operational & Resource

Modeling Entities and Relationships

(" Actual |
Capahility {enduring taslgJ
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,7J7\ Implements 1 N
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’ °"°“I’d°"al lk—l_‘ Operational Function Function J
| vy ) ehavior|_actvity action action Behavior
. ) Gy
Is capable Is capable
to perform Performs in context Performs in context to perform

( 5 ) ( ) (
Operational T | ResourceRols Resource performer
agent Resource Physical resource
Operational |"[Operationalrole] A ) [Resource role] architecture Resource Organizational A

A Implements \

Operational (o I f
tion connector Implements [ connector ]

configuration

artifact

resource

Operational Conveyed DataModel [<————— Conveyed
performer oh Owner Owner on
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Organization
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__exchange | Implements exchan
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* Can also be a Resource Performer,
Signal or Geopolitical Extent
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Step 3 — Operational Architecture
(Top Level Flow)

Step 3: Workflow Overview

Step 3: Define [Logical] Operational Architectures [Op - OV]

Op-Tx: igh Level
Operational Concepts [OV-1]

Step 3.1: Capture operational concepts - including concept roles, situations, and scenarios
in context of operational environments and identify the constraints of operatiens

7

o

Op-Pr: Operational

E‘a ****** Step 3.2: Capture operational activities - including scenarios, activity actions, and
operational exchanges including information, materials, natural resources, etc.

L

Process Flows [OV-50]

Step 3.3: Capt
taxonomy of operalienal architeciures and performers

Op-Tx: Operational
Taxonomy [OV-2]

-including rarching organization and

L

it

2
Op-Tr: Operational

Performer Implementation

generate Concept of Operations

,,,,,,, Step 3.4: Analyze operational structure - to analyze overall operational architecture
alternatives between performers and aclivities sets, and role utility of performers, and

L

Map [5V-5b]

St-Cn Strategic
Connectivity [CV-4]

Sv-Tu:Services
Taxonomy [SveV-1]

M - Main process flow for architecture construction

W - Architecture cross-domain flows

Enterprise Architecture Workflow View Connectivity: Legend
B - Supporting process flows from additional architecture views within the domain

M - Flow of information and analysis between the architecture and external sources
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Step 3.1 — Capture Operational Concepts

Step 3: Define [Logical] Operational Architectures [Op - OV]

describing all key CONOPS ides

Step 3.1.1: Capture simple
operational views wih users Op-Tx: Operational
as ree Form

Step 3.1: Capture Operational Concepts

Fi

environments, theaters, and
operating condtions

Step 3.1.3: Capture overarching
operational architecture
performers, roles, and siructural
relationships

Step 3.1.2 Capture nperalmnalw

[ov1]

Op-Pm: Operational
Environment [OV-1]

&l
Op-St: Operational
Structure [0V-2]

Step 3.1.4: Capture operation
rules of engagement, methods,
and operatienal policies in rule
form

Step 3.1.5: Capture the
environment and condtional
constraints for operations (=.g
joint, coaltion, theater, and other
constraints)

Op-Ct: Operational
Constraints [OV-6a]

Op-Ct: Operational
Constraints
Definition [OV-6a]

f

Roles and

Step 3.1.6: Capture the
organizations involved in overall

PS

Step 2.1.7: Capture the
responsibilties of the
organizations invelved in the

| N — — —

CONOPS relative to their roles

Pr-Tx: Organizational
Roles and Context

[ov-4]

Pr-5t: Organizational

Responsibilities [OV-4] |

e

[

(BopTx

High Level
Operational
Concepts [OV-1]

Step 3.1: Capture operational concepts -
" lincluding concept roles, situations, and
scenarios in confext of operational
environments and identify the constraints of
operations

NOTE: Capturing concept roles includes use of key
materials, resources, personnel, securty and
protection, Services and otner elements from the
implementation domains. As the implementation
akernatives are flushed out, the resources these
roles use should serve as & trace and verification
check to those domains.

=)
St-Cn Strategic
Connectivity [CV-4]

=
Op-Tx: Operational
Taxonomy [OV-2]
-l
«ReportDatas
Sm-Ov: Summary and
Overview [AV-1] {.docx)

Pr-St: Personnel
Structure [OV-4]
o

il

Op-Pr: Operational
Process Flows [OV-5b]
e

NOTE: Capture o

precedes the des
include external a

external to the archilecture’s personnel domain implementation design

__ |concept context only. This step and portion of the Pr-Tx and Pr-St [OV-4]

g

roles and for

ign of the human resource archtecture in STEP-6, and may
nd internal organizational responsibilities affecting but

Op-Pr: Operational
[OV-5a]

Step 3.2 — Capture Operational Activities

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.2: Capture Operational Activities

Op-Tr: Operational

Activities to Capabilities
Mapping [CV-6]

v

=
Step 3.2.1: Capture list of all
CONOPS activities

Step 3.2.2: Capture performer
connections and interfaces.

Step 3.2.3: Capture information
elements for all operational
activities to build the conceptual
data model

Op-if: Conceptual
Data Model [DIV-1]

exchanges

Op-Cn: Operational
ity Table [OV-3]

Op-St: Operational
States [OV-6b]

Step 2.2.5: Capture operational
siates

'y
Step 3.2.6: Capture operational

timelines. | Op-Is: Operational Interaction
ios [OV-bc]
Capture i of Per

D
Op-Pm: Operational
Typical Measurements|
OV

i

Step 32.7: Capture overarching
110Ps by type and category

ﬁ:

Step 3.2.8: Capture actual
quantative and qualtative
measure of performance vais

Op-Pm: Operational
Actual Measurements

|
% g
-]

Step 3.2.8: Buid parametric
models for MOPs

Op-Pm: Operational
[0

-2

p-Pr:
Operational — — —
Process Flows | 31 §-5 FOmRuRm—_o,
[OV-5b] |

— ol

Step 3.2: Capture FEREER
‘operational activities - H
including scenarios, activity
actions, and operational
exchanges including
information, matenals,
natural resources, etc

Op-Ct: Operational
Constraints [OV-6a]

Op-Tx: High Level
Operational Concepts [OV-1]
e

Rs-Tr: Resources to
Operational
Activities Mapping [SV-5b]

f

Rs-Tr: Personnel
Resources to Operational
Activities Mapping [SV-5b]

Rs-Tr: Functions to
Operational Activities
Mapping [5V-5a]

i
Sv-Tr: Operational Activities

to Service Specifications
Mapping[SvcV-5]

Pr-st: Personnel
Structure [OV-4]
BT

Op-Tx: Operational
Taxonomy [OV-2]

Sc-Pm: Security
Parametrics

(0 [ov-2]

——

Step 3.3 — Capture Operational Taxonomy

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.3: Capture Op

structure of operational

Step 3.2.1: Capture internal
performers

Step 3.3.2: Capture role-based
relationships of operational
performers

Step 3.3.3: Supporting
operational performer tabiz for
analyss

supporting operational
performers

Step 3.2.4: Trace capabilties WW

erational Taxonomy

[ov-2
[

Op-Cn: Operational Role-
based Connectivity
Table [OV-2]

0p-Tx: Operational
Taxonomy Table [OV-2]

Op-Tr: Operational
Performers to Capabilities
Mapping [CV-6]

Taxonor

p-T:
Operational

y [0V-2]

Step 3.3: Capture operational taxonomy -
including overarching organization and
taxonomy of operational architectures and
performers

Sc-Cn: Security
internal Connectivity
(Operational) [OV-2]

o
o
Op-Pr: Operational
Process Flows [0V-5b]
n

Op-Tx: High Level

Operationa
Concepts [OV-1]

==

=
Sv-TaServices
Taxanomy [SveV-1]

Op-Tr: Operational
Performer Implementation
Map [SV-5b]
©=|
S5t-Tx: Strategic
Taxonomy [CV-2]

——

Step 3.4 — Analyze Operational Structure

Step 3: Define [Logical] Operational Architectures [Op - OV]

Step 3.4: Analyze Operational Structure

Op-St: Operational
Performer Impact
Analysis Map [NiA]

Step 3.4.1° Analyze operational
performers for akematives and
options

e
Step 3:4.2: Analyze operational
role_based impacts for
alternatives and options

Op-Pr: Operational
Role Impact Analysis

Op-T7: Oparational Step 3.4: Analyze operational

Performer Implementation [SFUCture - to analyze overall

Map [N/A]
Step 3.4.3: Capture operational \_l’i"
activity structure for slternatives Op-Pr: Operational

Activity Decomposition
Map [N/A]

and options

Map [SV-5b] operational architecture alternatives
between performers and activilies
sets, and role utility of performers,
and generate Concept of Qperations

N
Op-Pr: Operational

Activity Implementation
Map [SV-53]

Op-Tx:
Operational
Taxonomy [OV-2]

Generate Concept of Operations (CONOPS)

™

Operational & Organizal

N 5
nal I’ =S

[
CONOPS-based Wemorandumof [ — — — _
Agreement or Understanding
(MOAMOU) ‘




