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@%% Presenter
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Matthew Hause

Principal @ Systems Strategy Inc.
45 years in Enterprise Architectures, Software and Systems Engineering
UAF chairman in OMG, member of INCOSE

- Author of over 100 technical papers and presentations

20 years experience in SCADA, Energy management, Process Control
25 years experience with MBSE, Enterprise Architecture, Software
Project experience in multiple diverse domains

Presentations, consulting, training, on 6 continents.
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IEE outline
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e Brief Introduction to UAF
e What’s new in UAF v1.2
* UAF Roadmap
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%% UAF Updates and Resources
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e OMG UAF Summit — Actionable Architecture

¢ https://www.linkedin.com/feed/update/urn:li:activity:6917453115994632192
¢ https://Inkd.in/guNag8vdQ
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* UAF is now approved as international ISO standard

e https://www.iso.org/standard/65314.html P
¢ https://www.iso.org/standard/65315.html
SC

Information technology — Object Management Group 9.
Unified Architecture Framework (OMG UAF) — Part 1: ISO/ I.EC 19540 2'2922
Information technology — Object Management Group

Domain Metamodel (DMM) Unified Architecture Framework (OMG UAF) — Part 2:
Unified Architecture Framework Profile (UAFP)

* UAF 1.2 Approved 3/31/2022

e https://www.omg.org/techprocess/meetings/schedule/UAF 1 3.html#Base Document(s)

* Relevant documents:

dtc/21-12-16 (UAF 1.2 --- Model File, anciIIaryg)
tc/21-12-15 (UAF 1.2 - XMI Measurements library)
tc/21-12-14 (UAF 1.2 - XM file)

tc/21-12-13 (UAF 1.2 - Appendix C

tc/21-12-12 (UAF 1.2 - Appendix B

tc/21-12-10 (UAF 1.2 - Appendix A clean)

tc/21-12-07 (UAF 1. 2 Modeling Language (UAFML) clean)
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IEE UAF is a Standard...

OBJECT MANAGEMENT GROUP®

* To develop architectural descriptions in commercial industries,
federal governments and military organizations

* Has many different use cases from Enterprise as a System to SoS and
Cyber-Systems engineering or enabler for Digital Transformation
planning

* Developed by Object Management Group (OMG) with the leadership
from Dassault Systemes, Lockheed Martin, and SSI/INCOSE.

* |s an international ISO standard ISO/IEC 19540:1 and ISO/IEC 19540:2

* Current version of UAF specificationis 1.1
https://www.omg.org/spec/UAF/1.1/About-UAF/

* UAF version 1.2 to be officially published this month
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@%% Members of the UAF Group

OBJECT MANAGEMENT GROUP®

Tool vendors: Contributors: Leadership
« Dassault Systemes « Airbus
* IBM « Aerospace Corporation
- KDM  BAE Systems
- MEGA * Boeing L4 -~
« Orbus Software « Department of Navy (US) Laura E. Dr. Aurelijus
_ Hart Morkevicius
« PTC » Lockheed Martin
e Sparx Systems - MITRE
* Tom Sawyer - Northrop Grumman
- Rolls-Royce Corporation
- Syntell
- Thales MHa;LhSeeW

- INCOSE and GfSE

Copyright © 2022 OMG. All rights reserved.



Unified Direction of USG and NATO
Achieving Strategic Goals and Capability

» Standardization,
e.g.,
* |ISO
« OMG
« OASIS

\
\
= ~
QO
Wl DoDAF/DNDAF
i . DODAF ' 0 04 v2.05

DoDAF
DoDAF  v2.01 v2.03
DoDAF v2.0 v2.02

DoDAF v1.5 Framework Objective:
’ v1.0  Achieve a single integrated Architecture Framework for

interoperability.

C4ISR * Achieve a US, Canada, and United Kingdom single
F/W v2.0 Framework with a common Data Meta Model
- * Achieve alignment with the US Government Common
C4ISR E/W v1.0 »» Approach to Enterprise Architecture
1995 1997 2003 2007 2009 2010 2012 2013 2014 2016

© 2015 PTC 7



NAF v4.0

" DODAF 2.02 Y

change 1
IDEAS brings a high
degree of formality to
the domain meta-
Other model

influences...
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@%% Why Use Frameworks?
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Frameworks such as Unified Architecture Framework (UAF):
*Supports semantic interoperability
through the use of a common vocabulary enabling:

Portfolio and capability management

< UAF

*S0S Operational planning, Mission Engineering and Acquisition ~
*UAF is methodology-agnostic m

(StrUCtured, OO, etC) Strategic Understand enterprise objectives, defining and deploying cap
Extends UPDM with additional Operwiona) | I Uindersiani the Sos;from Operstionall Loglcal Perspacti
archltectural dlmenS|OnS SeCUI’Ity, Pse:::nuel Identify Services to abstract behaviour and capabilities %
Personnel’ Requ”-ementS, Resot:rm Understand constitut;.;r;tr sSoynsrt]zwosrg; r?z{:tﬁ)nr}: and relationsh §
Analysis, Simulation with _ D :
full cross-cutting Traceability using Projects Understand project development milestones -
a common semantic vocabulary

Architecture Framework: Conventions, principles and practices for the description of architectures established within a

specific domain of applications and/or community of stakeholders. iso/iec/ieee 42010:2011
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UAF Specification Explained

The grid is a graphical way of organizing the UAF EA
various view specifications (cells), using OHIG L g Gu 'de The UAF Enterpri
viewpoints (prev. known as domains) NN rAmEWORK , y Haslain

= = Architecture Guide (EAG)
; ;—.,__mi provides guidance on how
to use the UAFML to model
an architecture.

(horizontal rows) and aspects (prev. known Specification

as model kinds) (the colu‘nlr_]_sl"/

View Specifications organized in
Viewpoints and Aspects (Grid)

e T ' UAF Modeling Language
UAF Domain (UAFML) based on SysML

MetaModeI (DMM)

i f The UAF Modeling Language
(UAFML) is a UML/SysML
specification for implementing

The UAF Domain Metamodel (DMM) establishes the underlying

the UAF DMM
foundational modeling constructs to be used in modeling an
enterprise and major entities within the enterprise. It provides the
definition of concepts, relationships and viewpoints for the \
framework. The UAF DMM is the basis for any implementation of AFP now UAFML

UAF including non-UML/SysML implementations.



@ The Grid

The grid is a graphical way of organizing the
various view specifications (cells), using
viewpoints (prev. known as domains) (horizontal

rows) and aspects (prev. known as model kinds) N UAF
(the columns). “ OMG UNIFIED
NN Cenonk

Specification

View Specifications organized in
Viewpoints and Aspects (Grid)

v UAF Modeling Language
AF Domain (UAFML) based on SysML
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UAF Grid

The following is the UAF grid. It specifies the different aspects across the top and the viewpoints along the side.
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@%% Definitions of the Viewpoints (Rows)

OBJECT MANAGEMENT GROUP®

Am

Architecture Identifies the metadata and views required to develop a suitable architecture that is fit for its purpose.
Management

Strategic St Capability management process. Describes the capability taxonomy, composition, dependencies and evolution.
Operational Op Illustrates the Logical Architecture of the enterprise. Describes the requirements, operational behavior, structure, and exchanges required to
support (exhibit) capabilities. Defines all operational elements in an implementation/solution independent manner.
Sv The Service-Orientated View (SOV) is a description of services needed to directly support the operational domain as described in the Operational
View. A service within MODAF is understood in its broadest sense, as a unit of work through which a provider provides a useful result to a
consumer.

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

Personnel Ps Defines and explores organizational resource types. Shows the taxonomy of types of organizational resources as well as connections, interaction
and growth over time.
Resources Rs Captures a solution architecture consisting of resources, e.g., organizational, software, artifacts, capability configurations, and natural resources

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

Copyright © 2022 OMG. All rights reserved.

Security Sc Security assets and security enclaves. Defines the hierarchy of security assets and asset owners, security constraints (policy, laws, and guidance)
and details where they are located (security enclaves).
Pj Describes projects and project milestones, how those projects deliver capabilities, the organizations contributing to the projects and dependencies
between projects.
Standards Sd MODAF: Technical Standards Views are extended from the core DoDAF views to include non-technical standards such as operational doctrine,

industry process standards, etc.
DoDAF: The Standards Views within the Standards Viewpoint are the set of rules governing the arrangement, interaction, and interdependence of
solution parts or elements.

Actual Resources [I:\§ The analysis, e.g., evaluation of different alternatives, what-if, trade-offs, V&V on the actual resource configurations. lllustrates the expected or
achieved actual resource configurations.



%%% Definitions of the Aspects (Columns

OBJECT MANAGEMENT GROUP®

I
Mv

Captures motivational elements e.g., challenges, opportunities, and concerns, that pertain to enterprise transformation efforts, and different
types of requirements, e.g., operational, services, personnel, resources, or security controls.

Taxonomy Tx Presents all the elements as a standalone structure. Presents all the elements as a specialization hierarchy, provides a text definition for each
one and references the source of the element

Describes the breakdown of structural elements e.g., logical performers, systems, projects, etc. into their smaller parts

(%]
=

Connectivity Cn Describes the connections, relationships, and interactions between the different elements.

©
=

Processes Captures activity based behavior and flows. It describes activities, their Inputs/Outputs, activity actions and flows between them.

Captures state-based behavior of an element. It is a graphical representation of states of a structural element and how it responds to various
events and actions.

w
—

Sequences Sq Expresses a time ordered examination of the exchanges as a result of a particular scenario. Provides a time-ordered examination of the
exchanges between participating elements as a result of a particular scenario.

=

Address the information perspective on operational, service, and resource architectures. Allows analysis of an architecture’s information and
data definition aspect, without consideration of implementation specific issues.

Copyright © 2022 OMG. All rights reserved.

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

Roadmap Rm Addresses how elements in the architecture change over time.

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



%%% Overlay of DoDAF Views onto the UAF Grid
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%%% UAF specification at a glance
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~ UAF
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Specification

UAF v1.2
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View specifications organized in

viewpoints and aspects (Grld)

Modeling Language based on
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UAF Key Relationship
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%% UAF Metamodel (DMM)
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Enterprise vision
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Domain Metamodel - Pre Publication Draft v1,2
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Unified Architecture Framework (UAF) v1.2
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%%% UAF specification at a glance
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UAFML- Specification Excerpt

3.1.3 UAF::Strategic

Stakeholders: Capability Portfolic Managers.

Concemns: capability management process.

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

UAF:: Strategic::Motivation
Contains the elements that contribute to the Strategic Metivation View Specification.

Challenge

Package: Motivation
1sAbstract: No
Generalization: MotivationalElement

Extension: Class

Deszcription

An existing or potential difficulty, circumstance, or obstacle which will require effort and determination from an
enterprise to overcome in achieving its goals.

sMetadazss zdereatypes
Class MbbvattonalElement
| T

genumeration: | kind gaterectypes «metacon sraint gtereotypes
ChallengeKimd (0.1 Challenge | “fumlRole="supplier'} | IMpactedBy
Stratedic ) O
Enterprize smetaconaraint: seterectypes
Mizzion fumiR ale = "client PresentedBy
Business
Other

Example excerpt from the UAFML profile

/ specification document.

The UAF Modeling Language (UAFML) document
specifies the UML/SysML implementation of the
UAF DMM in terms of profiling mechanism.

This is what the tool vendors use to implement
the UAF DMM within UML/SysML tools.

Copyright © 2022 OMG. All rights reserved.



%%% UAF Profile (ML) — Implementation in SysML

OBJECT MANAGEMENT GROUP®

UAFP specification
fragment

{umRoie = "classmer) | EnduringTask
[Class]

N e 2| SysML Internal Block Diagram
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UAFML- Specification Design Principles

Language Architecture

The UAFML specification reuses a subset of UML 2.5.1 and SysML 1.7 and provides additional extensions needed to address
requirements in the UPDM 3.0 RFP Mandatory Requirements. Those requirements form the basis for this document. This document
describes the language architecture in terms of the UML 2.5.1 and SysML 1.7 parts that are reused and the defined UML 2.5.1 extensions;
and specifies how to implement UAFML. This clause explains design principles and how they are applied to define the UAFML
architecture.

Core Principles
The fundamental design principles for UAFML are:

Requirements-driven: UAFML is intended to satisfy the requirements of the UPDM 3.0 RFP Mandatory Requirements.
UAF Domain Metamodel (DMM) driven: The DMM served as a foundation for profile development.
Reuse of existing specifications: UAFML reuses UML/SysML wherever practical to satisfy the requirements of the UAFP 3.0 RFP

and leverage features from both UML and SysML to provide a robust modeling capability. Consequently, UAFML is intended to be
relatively easy to implement for vendors who support UML 2.x and SysML 1.x.

Compliance levels: UAFML has a single compliance level based upon a combination of the reuse of UML and SysML elements. It is
expected that the views that are created as result of this profile have frames that reflect the underlying SysML diagram type that is
used as the basis for the view. It also expected that the graphical notation used to display elements within those views correspond to
the standard SysML graphical notation of the SysML/UML metaclass that the stereotype extends.

Interoperability: UAFML inherits the XMI interchange capability from UML. The UAFML specification reuses a subset of UML
2.5.1 and provides additional extensions needed to address requirements in the UPDM 3.0 RFP Mandatory Requirements.

Copyright © 2022 OMG. All rights reserved.



%%% DoD Positioning

OBJECT MANAGEMENT GROUP®

Defense Information
Standards Reqgistry
(DISR) record

Copyright © 2022 OMG. All rights reserved.

|Standard
,3 Reference
'Number Standard Identifier

301131 OMG UPDM v2.1

302737 OMG UAFP v1.0

Standard
Standard Title Class DoD Status
Unified Profile for the
Department of Defense
Architecture Framework
(DoDAF) and the DISR Retired

Ministry of Defence
Architecture Framework
(MODAF), Version 2.1,
formal/2013-08-04 Mandated

November

Unified Architecture 10’ 2021
Framework Profile
(UAFP) v1.0, OMG
formal/2017-12-01, DISR Emerging
November 2017

including all normative

appendices.




%%% UAF specification at a glance

OBJECT MANAGEMENT GROUP®

~ UAF
“ OMG UNIFIED
ARCHITECTURE
W FRAMEWORK m
Specification

UAF v1.2

k
View specifications organized in

viewpoints and aspects (Grld)

L Modeling Language based on
SysML {UAI;R}(ML)

UAF v1.2
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@%% EA Guide

OBJECT MANAGEMENT GROUP®

Structure & . . . -
Taxonomy . . Behavior | Information | Parameters | Constraints| Roadmap | Traceability
Connectivity

Strategic
Where do we start?

Which views do we need?
Services How are these views related?

Operations

Personnel
&
Resources

Security '
: w

Standards

Requirements
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YEEVEE A Guide steps

OBJECT MANAGEMENT GROUP®

L e e

!m mm
VCA Auisctere Wankfiow View Cormectnily

‘§i§§? = “S?efp;&;'—‘ lananay Prepare for - Step8— St 19—
Drivers & ing & Assessments = Actual

- ‘Architecture

Challetrges|| R == T — - Portfolio ~Resource
— = — ~* ManagementInstantiation
Enterprlse = = ] T
Strategy-& Step3 - || — = — |
Capabllltles Operational - % = 'S,tepG
..... > ersonnel
= - Architecture Step 4- = | Architecture
. ttcslcal) Service Step 5= Biaaniza-
| Archltecture Resource ti‘bﬁal) |
¥ (Black Box) Atchltectm'e i

peteiiiiod ~yeelii

(Physu:al)
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31\ d Who Uses UAF?

OBJECT MANAGEMENT GROUP®

1. Aerospace Corp. 13. Northrop Grumman i =T
2. Airbus 14. Norwegian Air Traffic Control :
3. BAE Systems 15. Raytheon

4. Boeing 16. Rolls Royce

5. Bundeswehr 17. SAAB

6. Deloitte 18. Swedish Defense Materiel

/. DISA Administration

8. DGA 19. US Airforce

9. Leonardo 20. US Navy

10. Lockheed Martin 21. US Army

11. MITRE 22. Vencore

12. NATO

23. Volvo Construction Equipment
- selected list

Copyright © 2022 OMG. All rights reserved. 29



IEE outline

OBJECT MANAGEMENT GROUP®

e Brief Introduction to UAF
e What’s new in UAF v1.2
 UAF Roadmap
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@%% What's New in UAF 1.2

OBJECT MANAGEMENT GROUP®

»UAF EA Guide

»UAF Grid and Metamodel Improvements

«Architecture Management Domain
-Improvements in Strategic and Services Domains (clarify semantics, add new
concepts, improve exposition)

-Support of Value Streams and updates to the Strategic Phasing
-Risk becomes cross-cutting construct

»Future Roadmap

Copyright © 2022 OMG. All rights reserved.



Taxonomy Structure Connectivity Processes States Sequences Information Parameters Constraints Roadmap Traceability

UAF Motivation
~

o~ Mv Tx Sr Cn Pr St Sq If

Pm Ct Rm Tr

Architecture

Architecture Architecture Architecture Architecture Architecture . _ Architecture Architecture Architecture Architecture
. . ) Development Architec Dictionary . -
Management Principles Extensions eferences Parameters Constraints Roadmap Traceability
. Method A Am-If
Am Am-Mv Am-Tx Am-Pr Am-Pm Am-Ct Am-Rm Am-Tr

Summary & Over.

Strategic

. Deployment,
Strategic Strategic Motivation Strategic Taxonomy  Strategic Stru¢ Strategic Processes Strategic States Strategic Information Strategic Constraints St-Rm-D Strategic Traceability
St St-Mv St-Tx St-Sr St-Pr St-St St-If St-Ct St-Tr
Strategic Phasing
St-Rm-P
Operational Operational Operational Operatu.)n_al Operational o] s Operational Operatlt?nal Operatlr._)r_1a|
0 Taxonomy Structure Connectivity Processes Op-St Sequences Constraints Traceability
P Op-Tx Op-Sr Op-Cn Op-Pr P Op-Sq Op-Ct Op-Tr
Operational
Services Services Taxonomy  Services Structure Services Connectivity Services Processes Services States Services Sequences Info(;m?:lon Services Constraints ~ Services Roadmap  Services Traceability
Sv Sv-Tx Sv-Sr Sv-Cn Sv-Pr Sv-St Sv-Sq P Sv-Ct Sv-Rm Sv-Tr

Environment
Personnel P | Availabilit
Requirements En-Pm Competence ersonFr:eR via ility
Rg-Mv ’ Ps-Ct-C STRm-
P | an . . P |
Personnel Personnel Taxonomy Personnel Structure ersonrw:* Personnel Processes  Personnel States  Personnel Sequences Personnel Drivers ~ Personnel Evolution ersonr.@
Po-T Ps-S Connectivity Ps-p Ps-S Ps-S PS-Ct-D PS-Rm-E Traceability
Ps stix s=or Ps-Cn SFr s-5t $->q Measurements -Ct- -Rm- Ps-Tr
Me-Pm Personnel

Personnel Forecast
Performance
Resources ETid] Ps-Ct-P Ps-Rm-F
Information
R Rs-If i R R luti R
Resources Resources Taxonomy Resources Structure esour(.:e's Resources Processes  Resources States  Resources Sequences Risks esour(;es esources evolution, esourggs
R Re-Tx Ro-Sr Connectivity Rs-Pr Rs.St Rs-S DL Dm Constraints Resources forecast Traceability
S Rs-Cn 9 Rs-Ct Rs-Rm Rs-Tr
: . . . . .. . . . Security
Security Security Controls Security Taxonomy  Security Structure  Security Connectivity Security Processes Security Constraints i
Traceability
Sc Sc-Mv Sc-Tx Sc-Sr Sc-Cn Sc-Pr
Sc-Tr
Projects Project Taxonomy Project Structure  Project Connectivity ~ Project Processes Project Roadmap Project Traceability
Pj Pj-Tx Pj-Sr Pj-Cn Pj-Pr Pj-Rm Pj-Tr
Standards
Standards Standards Taxonomy Standards Structure Standards Roadmap Traceabilit
sd Sd-Tx Sd-sr Sd-Rm d

Sd-Tr

Actual Resources Actual Resources Parametric

Actual Resources . . . .
Structure, Connectivity, Simulation Execution/

Ar-Sr Ar-Cn Evaluation

Ar




%%% Motivation Model Kind

OBJECT MANAGEMENT GROUP®

Challenges >{ Opportunities | >{ Capabilitie A
Aechitecture y y l Capabilities

Princinle l
Risks Effects
Drivers Enterprise Outcomes
 Demand — State ==>| . Products
* Competition * Services
e * Laws * Revenues
Ry * Regulations T * Earnings
* People - = * Share Price
* Technology EEHOIIEE Work Wt * Market Share
* Investment * Jobs
* Revenues Processes * Innovation

l Activities Functions I
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Tilting at Windmills: Drivers, Risk, Opportunity, Resilience
and the 2021 Texas Electricity Grid Failure

Matthew Hause
Principal Systems Engineer
System Strategy, Inc
MHause@systemxi.com
Lars-Olof Kihlstrom
Syntell
Stockholm, Sweden
Lars-Olof.Kihlstrom@syntell.se
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— Definition of Concepts

35

Concept

Thing that forces us to work or act; that which urges you forward

Cha"enge* A demanding or stimulating situation; a call to engage in a contest or
fight
Ente rp rise State* Condition with respect to circumstances or attributes

Capablllty Ability to do something under particular conditions and environments,
to achieve a desired effect.
Opportunity* A possibility due to a favorable combination of circumstances

A source of danger; a possibility of incurring loss or misfortune

A phenomenon that follows and is caused by some previous
phenomenon

Something that happens or is produced as the final consequence or
product

Copyright © 2021-2022 SSI Permission granted to INCOSE to publish and use.
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Strategic Motivation Diagram

* Drivers present Challenges

to the enterprise

 Challenges are conditions e
that can be addressed by

Opportunities

e Each Opportunity can  edrivers «Chalenges
. Built up expect_atlcrn Ensure Availability
present the circumstances e
for new Risks to the e
Enterprlse Hegulat;?:‘;:nmplance
« Existing or new Capabilities <Drivers
Negative Public Perception

can help the enterprise
pursue these Opportunities | |weatherextremes

36

Strategic Structure [ @ Strategic Structure Drivers Challenges Opportunities ]J

Anticipate technology trends

«Challenges
Reduce Carbon Footprint

w0 pportunity s
Provide customers Usage

wDirivers

Customer Outages Protect Infrastructure

zChallenges

aDrivers

sOpportunitys
Provide power during cold peak

sOpportunitys
Green generation

sOpportunity
Provide Loadshedding

wOpportunity»
Winterize Infrastructure

Copyright © 2021-2022 SSI Permission granted to INCOSE to publish and use.
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Strategic Motivation Diagram

Strategic Structure [ Eégj Strategic Motivation ])

“«impactedBy=

|
| w0 pportunity s |
| Provide customers Usage | —
wEnapless
L _ _ =Enabless |
|
«Motivate 3
I MotivatedBy I I
F— - — — — — |
! | _ _ _sEnabless_ |
! «Opportunitys — | «Enabless
| Winterize Infrastructure —_— = = = — — —
. «MotivatedByo
- I — — — " iotwatediys —
- —_— —_— —_— —_— —— — T -
afctuslEnterprisePhases Py |
Austin Energy : Electricity Provider l |
{goal = Customer Experience, Environmenital
Leaders hip. Grid Resilience, Provide Continuous |
Power, Fimancial Health, |
statement Task = Prowvide Customer Power, Genarate
Electricity. |
wision = Austin Emergy Vis ion} |
T
e |
—
' | «MotivatedBys  “Cnapies»
' «Opportunitys - ‘«Enabless
| Provide Loadshedding — — — — — — — — —
— — xMotivatedBy» _
|
«Enablesx»
| TR o4
[ ! '
L

xEnabless |

L
I D pportunity s
| Provide power during cold peak | uHclafﬂt;dEly_n
I______________________rl
ximpactedBy»
«Enabless |

— —
I «Enabless |

|
«MotivatedBy= |

Green generation

« D pportunity s I:

“zMotivatedBy»

S
«lmpactedBy» |
|

o . |
oy S | [ |
brighter future weith ; g Dy M=o [

customer-driven,
community-focused
solutions.

|
|
—

¢

Ensure Awvailability

wChallenge» - — —

wPrezentedBy» |

aEnterpriseGoals
Provide Continuous Power P

o aF'_resElted_Byn_
- - - — | wDirivers
| | =+ Built up expectation over
time of highly dependable
| 1| pPOWEr Services
I [R—

— enterprisePhase = F(f)hustin Energy
Id ="5"
= Text = "AE will mitigate risks to generation™

| xMotivatedBy»

N B

«xChallengex» [_

Maintain Continuity Present

_dB_[n,T-____ |

| wDrivers

«PresentedBy» __ . __ __ __ __ _ Regulatory Complance

aEnterpriseGoals
Customer Experience

i=1 :

~|enterprisePhase = F{'I_')ﬂustin Energy

d="1"
Text = "AE will minimize outages and keep
custormers informed.”

|
- _rl — w«bMotiratedBys .T

| by
— h _sMotivatedBys |
|
| |

|
—

aEnterpriseGoals
Grid Resilience P
enterprisePhase = F@&usﬂn Energy |

| by
| «Motivated lElyn 11
J— — T

!
!
!
n
u
u
!
|

— . |
“id = "2 | xPrezentedBys |
— —={Text = "AE will ensure balanced | I |
loads™ :
kPresentedBys I | wDrivers
e T —_ = — 4 — —-'I Customer Outages
—_ _— «Challenges +ur.1uti'.fatedElynJ |
Protect Infrastructure — Ix__l_" T
I T _ A iPresentedElyLn -..-I g —
- = 1 Tz | | — ™I~ P|weather extremes
aEnterpriseGoals |
Environmental Leadership I I«Presentedayn L I Driver
L4 o
— = enterprisePhase = [ Austin Energy - — A — T — gﬂepative Public Perception
Id = "2 | gMotivatedBy r
Text = "AE will increase green energy”™ | | |
| | I
— - — — |
_ — = == = = = 4
o u{t::hag:g? torint | uEresentedElyn aDrivers
BRSO Tootprn — T T T 7| Expected profit sharing with
| — = shareholders and owners
|
sEnterpriseGoals J_Z | _' _aMotivatedByp

Financial Health

=l enterprisePhase = F@&ustin Energy
d ="4"
Text = "AE will ensure RCI on Investments”

_-—_— —_— —_- —_ —

wDrivers

ahﬂjtihﬁt&lﬁl}"lﬂ_ Anticipate technology trends
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@%% Architecture Management Domain

OBJECT MANAGEMENT GROUP®

<« WAF Motivation Taxonomy Connectivity Processes States Sequences Information Parameters Constraints Roadmap Traceahbility
o My Tx cn Pr st 5q If Pm ct Rm Tr
Architecture
A58

Architecture Architecture Architecture Architect ure ATl Architecty Architectu Architecture Architecture
.I . ' . . ' Dessalogrmeant Archatecture Status Dictianary e " :. = ' I =
Management Principles Extengians Winws References Wt ad P Pararmebers Constraints Roadmap Traceability

A M-y Am-Tx Marr-Sr Am-Cn Arm-Prn Am-Ct AmreRm Am-Tr

Am-fr

* Align the domain with NAF V4
* Provide View Specifications for Architecture Management Domain
* Dictionary is now a part of Architecture Management Domain

* Architecture Principles is a new View Specification. Principle is a
special kind of a Driver.

Copyright © 2022 OMG. All rights reserved.



%%% Information Model Kind

OBJECT MANAGEMENT GROUP®

I

.,  * Dictionary is a part of Information Model Kind

Am-If

mmmmm ° Strategic Information to capture:

stategie formation - Knowledge Capital - (Intellectual Property, Personnel & Organizations (eg,
expertise, skills), Policies & Practices (patents, trade secrets, etc), Financial
Good Will)
Oprson| - Know-How in developing and operating Enterprise Resources - (Platforms,
o Services, Facilities, Networks, Equipment, Infrastructure)

« Know-Who and Know-Where (Partners, Suppliers, Distributors, Markets,
Users)

LT T e

wmi  * |Jse Of Operational Information and Resources Information clarified

Ra-1F

- Services are using Operational Information
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%%% Risk — Cross Cutting Construct

OBJECT MANAGEMENT GROUP®

riskOwner ownedRisk

* -*

1 1

[ Evokeady | S
riskOwner ownedRiskinContext * * 1
affectedElement AffectableElement
associatedRiskinContext *
— (o] i —
ErFivi ron Frisnd . .
1
and instance type
Mg ure . - - | - | |
. 'dh::_l,:m“ azzociatedactualRisk |*  ownedRisk [* StrategicAsset OperationalAsset Resourcedssef ﬁ
and affectedActualResource |0..1 ‘?. ‘?. ‘?.

mitigatedRisk

riskOwener |0..1

mitigatingRequirement

ResourcePerformer

OperationalAgent

satizfisdRequirement

_-It -

1
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41

System Risks and
elements they affect

— Gas supply failure affects
Generation, Transportation,
Wholesales, Retall, Driller and
Customer.

— Frozen Equipment affects
almost everything

— Lack of ROI affects generation
Infrastructure

So, can we mitigate these

risks?

Risks and Affected Resources

Resources Taxonomy [ @ Resources Taxonomy Risks and Systems ]J

Customer B

«Persons 11 ahAEE

fectss

] aRicks Al
Distribution Failure

asAffactss 7

aOrganizations @ -~ |
ERCOT = — - —— |
— «CapabilityConfigurations G alirganizations
) N Transmission System Distribution Provider I
ffects:
\u ’ ahffzctss 7 3 N seodes
-~ i aAffedtss
= P * /!
LY A / - g
aRisks K;ﬂ l _\.u'z,'::amm: =t lﬂq:abili'ry-&:nﬂguratbnn @?'
Generator Failure | ! Distribution System ’
P N =
o "j?: = | | % / ahffectzs |
L shffectss | / -
«CapabilityConfigurations @ | ifectes v ul
Nuclear Power Generator [~ — | — — — I aRlisks A
RS I I Transmission Failure
aAffectss v ahffectzs i N ~ ._mAffectss
# ' s, sAffectzs | | aAffectts | R,
~ | - N ﬁxﬂrganizatbn
- o | g _ s
aRigks AT aAffzntss -~ | #CapabilityConfigurations. . 1'. * Energy Wholesaler
Water Supply Failure \ FFictiss = Wind Turbine __l % Affectzs
| | \ N ™ u.f'\",—;*.ctiz =
. - -
L - > -
ahffektss u.a'\.::aﬁi: \ : ') z = ., R
"= —'-v|=| «CapabilityConfigurations ,cj | | aAffect
I % |Matural Gas Generator ) . \
ol — \ II Frect el " i - QA""ED!E: | - y
ili ! i T apifecizs fiacts: \
———— O AR N - -
chfisctes [ Risks AT Energy Company Management
'IHiSk? I£ | Lack of ROI
Afract Frozen Equipment | 'L aafrectss
. — - JI‘ | T i —
«CapatiityConfigurations . Afreote ; m“r;‘l’:;::';"r'mer
Gas Transport Network d J obffectss =7
i / T
e ! -
L wAffestss /| «Rlisks AT
J Gas Supply Failure
JgAffzctss ™ gAffectss
- B
M- p- =4
«Organizations aCirganizations
Wholesale Gas Provider Retail Gas Provider
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— . Strategic Structure Diagram

Strategic Structure [ @ Strategic Structure Process ]/J

sActuslEnterpriseFhasss =
Austin Energy : Electricity Provider -
{goal = Customer Experience, Environmental Leadership, Grid Resilience, Provide Continuous Power, Finandial Health,
statementTask = Prowvide Customer Power, Generate Eleciricity,
wision = Austin Emergy Vision}

AT,

electricity Provider = Deliver Electricity

ActualEnterprisePhase sActuslEnterpriseFhases = cActuslEnterprisePhases =
aActuslEnterpriseFhases = i i . . i} e . [

g . [t'; Winterize Phase : Electricity Provider = Green Energy Phase : Electricity Provider N
Current Phase : Electricity Provider - ™ v iy 1y

electricity Provider = Deliver Electricity

electricity Provider = Winterize Infrastructure electricity Provider = Increase Green Genegration

aVslueStreams u;.l';IL:Etr.—:\arr:- aValueStreams
Electricity Provider Electricity Provider Genf_rmt{:n L |
S — — — - Electricity Provider
. ; — I_ F— — — — |= 7| - I | |
 aExhibitss | I | Ll . . I . || |«Exhibitss | .
\i, | I ] iﬂrﬂﬂtesn T | | uExiibita:- aExhibitss | I uﬂrei‘tes;g | n | I
! ' «Capabil -
aCapabilitys () Exfibitss |«Exhibitss | ! «StrategicAssety | | ¥ «Capabiitys () | ! StrategicAssety | | Hintpi:ri::::l @' |«Createss |«Createss
Maintain Grid — I | v alueltems 1N Maintain Grid | | | v alueltems | Green
_ s | o Revenue ﬂlcrﬂﬂtﬂsn _ s | | Reliability | Generation | I
aCapabilitys @. | i ' I =Lapabilitys (@ eCreatess ! I
Distribute Electricity " aExhitifss | sCreatess | «(realesWinterized Distribute <Exthititss | i b
: | Electrici i |
«Capsbilitys {f o | “SR,}[;E:;:@;?& = | “Sirﬂt:lﬂ :;:";;niﬂn xStrategicAssets
Generate Fossil Fuel Electricity — |  <&(&t= Il aGapabilitys () | y eV aluetems |
s Power . 3 . ot Confidence Cleatesy i
Bty {E'I | | Winterized Fossil <Exfibitss Public Approval [
e rate Green Electricily = «Createss || aCreates Fuel Generation .,lr "
s S y— s «StrategicAgsets StrategicAsset
)| S G (O "
Transport Electricity B Comfort Winterized 3 ROI L - a—
ysical Comfol Transport Electricity ower Carbon Footprin
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= . Strategic States Diagram (Effects)

. T . .
Strategic Structure [@ Strategic States and Desired Effects ]'J - e e p—— E
sExfiotzs . |Matural Gas Generator
zEffects ahctualEffacts aCapabilitys (E‘. = — = —— m
i aCapabilityConfigurat h,
Desired Power Generation Measures Actual Power Generation : Desired | uDesiress Generate Fossil Fuel Electricity ﬁl;\d T“"r:i:;em' @
LS Power Generation Measures L «Exhibitzs _ —
TntaIGeneratlun r.1w Active Reserve = 10000.0 hesiresy | - = — -
L . = Exhibits aCapabilityConfigurations %
R iesceve - Hw Total Capacity = 70000.0 = - - ey N @' e "= = Muclear Power Generator ©
Total Capacity ;. MWV Total Generation = 50000.0 - Generate Green Electricity
: |_ |'_. i aDrganizations
_,aDesiresy | ! Distribution Provider
. - aExhibitss _ — -
«Effects ahrtus|Effarts | | IIDE'SirE'SII - Ex_?-bt"__'- ;Capahllrryﬂenflguratnnl @L.-.
Desired Environment Measures Actual Environment : Desired = — T 7 — — = s — |Transmission System
| e— Environment Measures | | e Tt 'Ca::téll:i't i} M@' < T m— :
o : — a[jesires ranspo rc P LN
coz Emtssmns MMT CO2 Emissions = 200.0 I Ei' T aExhibitss  __ _— [Distribution System &
B P Green Power = 25.0 |sDesiresy aCapabilitys Qk — — 7
— L | Distribute Electricity «Capability Gonfigurations o
- Srr——r— e — — — . «DEsiress | Enies Winterized Distribution System
Deszired Grid Measures Actual Grid Measures ; - - -\ - - - - — = — - - - "y . T
— Desired Grid Measures «Capabilitys ()| Mo @
_ values | . ) e o AR Winterized Natural Gas Generator
Available Reserve : Percent available Reserve = 13.0 e — — wlesiress Winterized Distribute Electricity «Exhibitss —
- W : : r— - — — - —— _
Total Load : MWV Total Load = 65.0 Capabiitys {'E« LExhibitzs . —| «CapabilityConfigurations oy
| Desi ] - S Winterized Wind Turbine
aLesirezx [Winterized Fossil Fuel Generatmnf = aExhibitss__ —
- " «Desiress T i <Exhibites «CapabilityConfiguration o
Desired Winterization Measures Actual Winterization : Desired = — — — — . g . == T = 7 |Winterized Nuclear Power Generator
— = Winterization Measures I teEn Gene ration = : : -
B SUMBMen| aCapabilityConfigurations @
Min Temp : celslusT&mperﬂture Max Temp =450 . «Exchibitss Winterized Distribution Provider
Max Temp : celziusTemperature Min Temp = -20.0 o “_Dﬂsirﬂﬂi - = -
' alCapahilitys (E,i _aExhibitsa alapability Configurations @
Winterized Transport Electricity — Winterized Transmission System
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%%% Services Domain

OBJECT MANAGEMENT GROUP®

» Improved Traceability between Service Layer and Operational and
Resource layers.

» Service Specification renamed to Service

» Resource Service introduced to model technical services like web
services, etc.

Development |
"Strateqic” I

custom Development

L wExhibitz» elmplementss
Development - - — — —

"Senvice”
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IEE outline

OBJECT MANAGEMENT GROUP®

e Brief Introduction to UAF
e What’s new in UAF v1.2
 UAF Roadmap
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A Future =LEGINETS

OBJECT MANAGEMENT GROUP®

»UAF 1.3

‘Improvements in Portfolio management

Security Viewpoint improvements

*Process Guide for Acquisition (Acquisition Reference Model)
-Small fixes

»UAF 2.0

-Implementation in SysML v2
-Other requirements?

Copyright © 2022 OMG. All rights reserved.



1. Acquisition Reference Model (ARM)Template

Modeling Conventions

Modeling Patterns

Templates & Schemas

Reports and
CDRLS

1

Aspect Profiles

|

wprofiles
Cyber

[

Interface
Definition

[
«profiles
Technical
Measures

Requirements
Schema

|
Analysis
Definition

[

wprofiles
OTTB Profile
th

«profiles
Safety

|
Evaluation
Criteria and
Scoring

[

«profiles

wprofiles
NucSurety

ARM Template
+

GRM Template

2. Government Reference Model (GRM)
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3. Model-based RFP Model
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1. The Acquisition Ref Model Template provides model

structure for RFP content and evaluation tools:

. Modeling Patterns
* Aspect Profiles (i.e. MOSA, Data Rights, certs )
* Interface & Analysis Definitions

. Templates & Schemas
* Evaluation Criteria & Scoring (Section K, L, M)
* Reports & CDRLS

2. The GRM is a descriptive model containing the program
requirements, & constraints

*  High-level Capabilities, mapped to Operational scenarios,

traced to requirements (e.g. CDD, SRD, Conops)

*  Technical performance measures (i.e. KPPs, KSAs, MOEs..)

*  Anyrequired architectural partitioning including
structural and functional
(Based on UAF acquisition process guide and template)

3. The Model-based RFP model contains the populated
GRM and ARM template providing RFP evaluation content,
CDRL definitions for documentation generation and scoring
tools for solution validation and evaluation

4. UAF Process Guide provides the Acquisition Guidance for
using the UAF Framework for GRM and ARM template to
create, respond and evaluate a Model-based RFP.




@%% Annual events

OBJECT MANAGEMENT GROUP®

OCONoOO~WNE

UAF and MBSE Information Day, 2015, Reston, VA

UAF and MBSE Summit, 2016, Reston, VA,

UAF and MBSE Summit, 2017, Reston, VA,

UAF, UPDM, and MBSE tutorials, 2017, Reston, VA,

UAF and MBSE Summit, 2017, Brussels, Belgium

UAF and MBSE tutorials, 2017, Brussels, Belgium

UAF and MBSE Summit, 2018, Reston, VA

UAF and MBSE tutorials, 2018, Reston, VA

MBSE-inspired Actionable Enterprise Architectures Summit, 2018, Ottawa, Canada

. MBSE-inspired Actionable Enterprise Architectures Tutorials, 2018, Ottawa, Canada

. MBSE-inspired Actionable Enterprise Architectures Summit, 2019, Reston, VA

. UAF in the context of the NATO Architecture Framework (NAF), 2019, Amsterdam, Netherlands
. UAF Summit: Actionable Architecture in the 215t century, 2020, Virtual

. UAF Summit: Actionable Architecture in the 215t century and beyond, 2021, Virtual

. UAF Summit: Actionable Architecture in the 215t century - Hybrid event, 2022, Reston, VA
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WELCOME ABOUT EXPERTISE CAREERS PRODUCTS CONTACT

UNIFIED ARCHITECTURE FRAMEWORK® (UAF®) COURSE (_)MG

With a growing emphasis on Model Based Systems Engineering and enterprise architecture, knowledge of
the Unified Architecture Framework (UAF) is quickly becoming one of the most effective tools a systems
enginger can have at their disposal. Constructed and taught by Matthew Hause, one of the original
architects of UAF, this course offers a unigue insight into the design, purpose, and use of UAF and the
construction of UAF models. Over nine sessions of four hours each, complemented by weekly office hours,
this course will walk through UAF, its viewpoints, and its diagrams. Students will be guided via in-class
exercises and individualized feedback on homework. Attendees will construct a UAF model which
represents a simulated enterprise transformation project designed to explore the full range of UAF features.

* Private or public online
course

9 week extended or 5
day intensive courses
available

e Click on the link below
to learn more.

http://www.systemxi.com/UAF.html

REVIEW UAF COURSE OUTLINE
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http://www.systemxi.com/UAF.html
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Thank You!

Matthew Hause MHause@SystemXIl@.com

m Unified Architecture Framework (UAF)
https://www.linkedin.com/groups/8878655/

Copyright © 2021-2022 SSI Permission granted to INCOSE to publish and use.
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Thank You!

Matthew Hause MHause@SystemXI@.com

m Unified Architecture Framework (UAF)
https://www.linkedin.com/groups/8878655/

Copyright © 2022 OMG. All rights reserved.
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31\ d Discussion

OBJECT MANAGEMENT GROUP®

Evolution of UAF and how

it is to be addressed by UAF V2 and switch to SysML
NAE? V2 formalism. How that

affects NAF vV4?

UAF for NAF guidance needs

to be updated. Who will take

responsibility ACaT or OMG? Precision on NAF
termilogy

Copyright © 2022 OMG. All rights reserved.
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Tilting at Windmills: Drivers, Risk, Opportunity, Resilience
and the 2021 Texas Electricity Grid Failure

Matthew Hause
Principal Systems Engineer
System Strategy, Inc
MHause@systemxi.com
Lars-Olof Kihlstrom
Syntell
Stockholm, Sweden
Lars-Olof.Kihlstrom@syntell.se
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You Can’t Touch This!:
Logical Architectures in MBSE and the UAF

MC HAMMER SAYS

Matthew Hause
Principal Systems Engineer
System Strategy, Inc
MHause@systemxi.com

Copyright © 2021 SSI Permission granted to NDIA to publish and use. 10/20/2021


mailto:dhetherington@systemxi.com

3 st Annual INCOSE
international symposium
:
| N [

[/
N'n ;#/ July 17 - 22, 2021

An Elaboration of Service Views
within the UAF

www.incose.org/symp2021



31St Annual INCOSE
international symposium
:
| N [

[/
N'n ;ﬂ/ July 17 - 22, 2021

Using Security Views in UAF

www.incose.org/symp2021



& 20" Annual INCOSE
I sympo
D pic e ' Orlando, FL, USA

) . / July 20 - 25,2019 @ JOHN DEERE
Yy

Frenemies: OPM and SysML
Together in an MBSE Model

Matthew Hause Robert Day
Engineering Fellow, MBSE Specialist . Engineering Fellow, MBSE Specialist
« July, 2019

www.incose.org/symp2019
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& 20" A1nuzl INCOSE
internat lonal symposium
ivlp o Orlando, FL, USA

y
) 'J/ July 20 - 25,2019

The Digital Twin throughout the
System Lifecycle

Matthew Hause

. Engineering Fellow, MBSE Specialist
1

. July, 2019

www.incose.org/symp2019



THE OIL AND GAS
DIGITAL ENGINEERING
JOURNEY

Matthew Hause
PTC Engineering Fellow, MBSE Specialist

July 2018



27r onnucl INCOSE
Infernafional syrmposium
Adelaide, Australia

r K
!w Vi July 15 - 20, 2017
& 4
.

@ p -l- C Volvo Construction Equipment @

From Empire Strikes Back to Electric Site
An industrial example of using Enterprise
Architecture to speed up systems development

www.incose.org/symp2017/



USING MBSE TO
EVALUATE AND

PROTECT THE
FLECTRICAL GRID AS
A SYSTEM OF SYSTEMS

Matthew Hause
Engineering Fellow, MBSE Specialist
MHause@PTC.com

April 39, 2018



INTERFACE
MANAGEMENT WITH
MBSE — FROM THEORY
TO MODELING

D pic

Maftthew Hause
Engineering Fellow, MBSE Specialist
October, 2017
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SION-

PRODUCT
DEVELOPMENT

Matthew Hause
PTC Engineering Fellow, MBSE Specialist

Andreas Korff
PTC Director Business Development MBSE

October 2017
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6" annucl INCOSE
/\ iremational syrmposium

{ X YRS Edinburgh, UK
{‘ .V' July 18 - 21, 2016
I.*_'/

MB-PLE to Plan and Track
Submarine Configurations

Matthew Hause Jon Hallett
Engineering Fellow Principal Systems Engineer
PTC Shoal Engineering Pty Ltd

MHause@PTC.com Jon.Hallett@shoalgroup.com
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Transitioning UPDM to the Unified
Architecture Framework

MC Hause (Mhause@PTC.com)
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mailto:Mhause@PTC.com

UNIFIED
ARCHITECTURE
FRAMEWORK (UAF)
HUMAN VIEWS

D pic

Matthew Hause
PTC Engineering Fellow

July 2017



Architecting in the Fourth Dimension
Temporal Aspects of DoDAF 2.0

Matthew Hause — Atego, Lars-Olof Kihlstrom - Generic

© 2012 Atego. All rights reserved.



Syntell

All For The Want of a Horseshoe Nail
An Examination of Causality in DoDAF

Matthew Hause — Atego, Lars-Olof Kihistrom — Syntell AB

© 2012 Atego. All rights reserved.



