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Abstract S5/

* For Enterprise and Systems of Systems modeling, UAF provides enterprise architects an ideal set of tools for
capturing the essential aspects of the context, motivation, capabilities and solutions. They need to interpret,
evaluate, and analyze the architecture from many different viewpoints and levels of abstraction over multiple
timelines to a variety of stakeholders. The UAF provides strategic, operational, services, system, personnel,
project, standards, information, and security views at multiple levels of abstraction over time to support multiple
diverse stakeholders and their needs. The cross-domain viewpoints also provide a means to cut across the
different viewpoints, aspects and concerns. UAF architecture models provide a means to develop an
understanding of the complex relationships that exist between organizations, systems, and systems-of-systems
and enable the analysis of these systems to ensure that they meet the expectations of the user community. The
UAF has its roots in military frameworks such as DoDAF and MODAF but is equally applicable to commercial
organizations as well. In fact, the DoD is planning on replacing DoDAF with UAF. This presentation will provide an
overview UAF, where it comes from, future developments, and examples of where it is used, and how it results in
tangible engineered systems.
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Systems vs. Enterprises

DRIVERS=——p| Enterprise OUTCOMES

INPUTS =  System OUTPUTS

Primary aim of the Enterprise is to maximize Positive Outcomes and minimize Negative Outcomes...

Copyright © 2024 Aerospace Corp. All rights reserved.



System Architecture is Like
Blueprints for a Building

R P T S | i | P |

Outputs for a System tend to be the same over its lifetime. The requirements are established
early on and tend not to change very much. Results for a system are more readily predicted.

Copyright © 2024 Aerospace Corp. All rights reserved.




Enterprise Architecture is More Like
Urban Planning for a Community
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Resicbential

Outcomes for an Enterprise are very
complex and are shifting over time...

s Usually a “sequence” of outcomes
is laid out in a Capability Roadmap

% The Enterprise can even change
its own Objectives and Priorities!

10 Zei ' » ABPORTROAD(GUROW) ~ Copyright © 2024 Aerospace Corp. All rights reserved.
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Transforming the Enterprise to Achieve Desired Outcomes
Finding the Optimal States and the Right Processes

Drivers

* Demand

* Competition
* Laws

* Regulations
* People

* Technology
* [nvestment
* Revenues

Enterprise
State

|

Work
Processes

Outcomes

* Products

* Services

* Revenues

* Earnings

e Share Price

* Market Share
* Jobs

* [nnovation

t

Architecture Models can help understand the landscape and how to change things for the better

Copyright © 2024 Aerospace Corp. All rights reserved.




Challenges & Opportunities to be Identified for
Achieving Enterprise Transformation

|Chal|enges= >|Opportunities= >|Capabi|ities|
| |
| Effects |

!

Drivers Enterprise Outcomes
* Demand > Stat =%| « Products
* Competition ate * Services
* Laws * Revenues
* Regulations T 1 * Earnings
* People * Share Price
* Technology Work * Market Share
* Investment > p = < Jobs
* Revenues roCesses * [nnovation
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The Past
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When: UPDM History
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.= UPDM - Unified Profile for DoDAF and MODAF

Why: The need for UPDM.

= Motivation

— Significantly enhance the quality, productivity, and effectiveness associated with
enterprise and system of systems architecture modeling, promote architecture model
reuse and maintainability, improve tool interoperability and communications between
stakeholders, and reduce training impacts due to different tool implementations and
semantics.

— Improve the integration between system of systems modeling and system modeling to
support post acquisition life cycle design modeling.

— Already being used and demonstrated to be useful

= UPDM fully supported by DoD, MOD, IDEAS
— Statement and slides available on OMG website

: UFDITI‘ |,S_e7pteimber72{é,_2OO8l—' UPDM — RF_Clrs-.[Jbr;i'ésion S -
= IR <O U I> - : , s - —
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Unified Direction of USG and NATO
Achieving Strategic Goals and Capability

» Standardization,

e.g.,
* |ISO

UAF
DODAF/DNDAF
. epar | DODAF T oo v2.05
v2.03

TS . DODAF  v2.01
S DoDAF v2.0 v2.02

DoDAF v1.5 Framework Objective:
v1.0  Achieve a single integrated Architecture Framework for
interoperability.
» Achieve a US, Canada, and United Kingdom single
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

18
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The Present




UAF is a Standard...

« To develop architectural descriptions for commercial industries, federal
governments and military organizations

* |Is compatible with DoDAF and NAF

« The UAF task force within OMG has identified 58 distinct use cases spanning
systems, missions, enterprise, and System of Systems (SoS) engineering

« Developed by Object Management Group (OMG) with the leadership from Dassault
Systemes, Lockheed Martin and System Strategy

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

« Current version of UAF specification is 1.2
https://www.omq.orqg/spec/UAF/1.2/About-UAF oOMS

s Object
20 Management
Copyright © 2024 OMG. All rights reserved. Group.



https://www.omg.org/spec/UAF/1.2/About-UAF

Components of the UAF Specification (v1.2)

z UAF
OMG UNIFIED
ARCHITECTURE

v v FRAMEWORK m

Specification

k
View Specifications organized in

Vlewpomts and Aspects (Grid)

S ’ ' UAF Modeling Language*
m UAF Domain (UAFML) based on SySML

MetaModeI (DMM) -
= < = = ,-f/:-.— u‘ =l - -

-

* Formerly called the “UAF Profile (UAFP)”

21 https://www.omd.ora/spec/UAFE/ in version 1.1 of the UAF specification



https://www.omg.org/spec/UAF/
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UAF Use Cases

15288 System Lifecycle Processes
Acquisition Decision Making

AOA (Analysis of Alternatives)
Application Portfolio Management
Budget Planning

Business and Mission Analysis - INCOSE
Business Process Reengineering
Business Transformation Planning
Capability Gaps Analysis

Capability Planning

Capability Portfolio Management
Capability-based Assessment
Certification Planning

Defense Acquisition System

Define and analyze problem space
Describe SoS

Design Surety

Digital Engineering Planning and Execution
Digital Transformation Planning

Digital Twin

Doctrine Development

Ecosystem Sustainability

Enterprise Planning

Enterprise Systems Engineering - INCOSE
Federated Mission Network (FMN)
JCIDS

Logistics Support Planning

Mission Assurance

Copyright © 2024 OMG. All rights reserved.

Mission Criticality

Mission Engineering

Operational Analysis

Operational Sustainability
Operations

Operations Planning

Optimization

Organizational and Strategic Planning
Performance Management

Policy Formulation

Portfolio Management

PPBE

Predictive Analytics

Program Assessment and Evaluation
Program Formulation

Program Planning

Requirements Development and Flowdown
Risk and Opportunity Management
Security Analysis

Simulation Support

Strategic Planning and Execution
Sustainability

Sustainment Engineering

System Lifecycle Management
System Security Engineering

System Sustainability

Technology Planning and Assessment
Test Planning and Execution

Training
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The Modeling Landscape

NoDELING I‘ Modeling Architecture
— Language Framework | —~_

* Syntax
* Notation
* Semantics

~~ UAF

OMG UNIFIED

ARCHITECTURE
W FRAMEWORK

* Viewpoints
» View Specifications
* Domain Metamodel

OMG UNIFIED A th t ®
ARCHITECTURE renimate

Modeling -
Workflow "‘r

FRAMEWORK ™

Language

NATO [
(g OTAN [

DoDAF V2.0

Ontology

wj OMG UNIFIED
NAR

FRAMEWORK w

EA Guide

Architecture
Description

Architecture Architecture
Models Views

Copyright © 2024 Aerospace Corp. All rights reserved.
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Taxonomy Connectivity Processes Sequences Information® Parameters? Roadmap Traceability
Tx Cn Pr Sq If Pm Rm Tr
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St-Rm-P

Strategic Strategic Motivation Strategic Taxonomy Strategic Structure
St St-Mv S5t-Tx St-Sr

Operational Operational Operational Operational
Taxonomy Structure Connectivity Processes
Op-Tx Op-Sr Op-Cn Op-Pr

Operational Operational Operational
Sequences Constraints Traceability
Op-Sq Op-Ct Op-Tr

Operational
Op

Operational States
Op-St

Operational

Services Services Taxonomy  Services Structure  Services Connectivity Services Processes Services States Services Sequences ULt Services Constraints  Services Roadmap  Services Traceability

Sv Sv-Tx Sv-Sr Sv-Cn Sv-Pr Sv-St Sv-Sq A Sv-Ct Sv-Rm Sv-Tr

Environment
En-Pm-E Personnel Availability
Ps-Rm-A
Personnel and Competence, Drivers, Personnel

Performance Personnel Evolution Traceability
Measurements Ps-Ct PS-Rm-E Ps-Tr

Me-Pm-M Personnel Forecast
Ps-Rm-F

Personnel Personnel Taxonomy Personnel Structure Personnel Processes  Personnel States  Personnel Sequences

Connectivity
Ps Ps-Tx Ps-Sr Ps-Cn Ps-Pr Ps-St Ps-Sq

Resources and

Information Resources evolution

Resources Resources Resources
o Resources Processes  Resources States  Resources Sequences Rs-If : . Rs-Rm-E -
Connectivity q Risks Constraints Traceability

Rs-Ch Rs-Pr Rs-5t Rs-5q RK-Pm-R Rs-Ct Resources forecast Rs-Tr
Rs-Rm-F

Resources Resources Taxonomy Resources Structure
Rs Rs-Tx Rs-5r

Security
Traceability
5c-Tr

Security Security Controls Security Taxonomy  Security Structure  Security Connectivity Security Processes Security Constraints
Sc Se-Mv Se-Tx Se-Sr Se-Cn Sc-Pr Se-Ct

Projects Projects Taxonomy  Projects Structure  Projects Connectivity Projects Processes Projects Roadmap  Projects Traceability
Pj Pj-Tx Pj-Sr Pj-Cn Pj-Pr Pj-Rm Pj-Tr

Standards Standards Taxonomy Standards Structure Standards Roadmap Tsr';au:l::ri:::y
sd Sd-Tx Sd-Sr Sd-Rm Sd-Tr
Actual Resources Actual Resources Parametric
Structure, Connectivity, Execution
Ar-Sr Ar-Cn Evaluation
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The Four Layers of Enterprise Modeling
Behaviors & Agents (ie, Doing and Being) at Different “Levels of Abstraction”

Behaviors Agents Focus
Capabilities Sl & Why
i Outcomes (High Level
Needs)
Operational Operational Wh_at
Activities Performers (Logical
Analysis)
R How
PRefsource (Resources
unctions erformers Analysis)
Who, When
Organizations & Where

Activities

& Projects

(Realization)

Copyright © 2024 Aerospace Corp. All rights reserved.
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The Four Layers of Enterprise Modeling

Key Relationships Between Behaviors & Agents

Behaviors Agents Focus
Capabilities .| Effects& Why
P Cause | Outcomes (High Level
Needs)
Map to
. \ E)(/?/b/y . What
Operational _ Operational _
Activities Perform Performers A(\LO? ical
nalysis
yY /\(\\ A ysis)
Implement % Implement
P % P How
|F:{esotl_Jrce I:)Re]:source (Resources
unctions Perform erformers Analysis)
A
Deliver Who, When
Organizations & Where

Project
Activities Perform

& Projects

(Realization)

Copyright © 2024 Aerospace Corp. All rights reserved.




o|HlG] UAF Simplified Metamodel

OBJECT MANAGEMENT GROUP®

Enterprise vision

Is a vision Depends on,

s a goa for specializes/
of contains
Actual enterprise Project
phase ll + ot Requirement
Provides status
- elements
> Capability Actual Project
Maps to > milestone Standard

m Operational Owne D. del Owned

1 & by ata mode

Maps to Operational port interface by ks to3
elements

Information
Measureme

element
: !
elements
Resource

Resource port
p il interface
Resource
exchanges
Actual resource
Fielded

capability

Affects resource and
Security control Risk operational elements

Enterprise goal

Is part of

Data element

Performs

Operational
activity

Operational
performer

I Known resource I
Service LI

specification Specializes
/ contains

Performs

Operational
architecture

Consumes

Organisational
resource

l Responsibility '

Actual
Person Actual Actual post tual
person otganisation
Organization

Specializes/

Resource architecture

Security
| System I ili i
ys [Capablllty configuratlon] [ T ]

Physical resource

Actual organisational resource

Function

Service port

Service interface !!

January 2021 Copyright © 2021 OMG. All rights reserved. 27
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%% UAF Less-Simplified Metamodel

OBJECT MANAGEMENT GROUP®

" Architectural
Description

Achiever
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Actual

Actual Resource Resource
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| cehoar Actual Responsible Resource -

concern Actual Actual Actual
Person Post Organization

Condition

Systarm Condition
Loneern Actual Actual Actual Project T Activity
Enterprise fapplies tof Responsibili Project Milestone performable Refine  _
under =
[defined for] Location b=
- Fielded Capability [Specitics g
: 150 8601 dates for] Requirement T Affetsi
. fossigned to] Achieves Date Time < ectsin
Ente rprise Actual Strategic Phase = contest |
Evoked by A =
Exhibits R {Provides stutus for] Operational Asset Asset Role
Affects Operational | | Operational
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Desires m Conforms 1o Resource Resource
Impaciadhy [ Role [ Info Role
Capability Capahiliy fo task, S Capibilm Cﬂpabﬁ\'f Capa.blll!.'g' Protects
L d g Ta Pariod of Subject af (Resource kind) (Personnel kind) (Security kind} Protects I e
— - P =
Maps to whole-pa Implements Exhibits Fathibits Exhibits Mitigates
Implements r
ional Security Control
Service " Security Process Security
Function Action _ Activity ___|Process Action
e Resource g
Is capable Performer Is capable Iscapabile Is capable Security Control
to perform to perform to perfarm to performm Famil
Service Service Operational Operational < — Resource Performer satisfies |
maleme il
Agent Role ‘b T
Service
Operational |~
o) tionalrofe, rational H
Service Architecture | (O0otonoliol] : e UAF Element Legend | | UAF Grid Legend
Physical Resource Mitigation
Architecture —_— Rule ] & i Organizational Resouree D Changed element for UAF v1.2 C] Summary & Overview
I"I by Service — . Implements Organization || Person ——3 Changed relation for UAF v1.2 C] Strategic
- Constraing 1 i i il i
Conveyed o ional Conveyed Mi nt.lnn ibility Post [text] Implied name of relationship D Operational
IR LI Performer on I Informatllon Security Title  Abstract element C] Service
- v (=2 roa | o
T — Known o —— Relationship [ ] Resource
S Exchange e Fxchange Item! ave | i C] . |
=3 Operational Operational | 1 nteraction ersonnel
L Information _J; Information e Information Ouim: | Is a kind of its “parent” C] Security
Generalization Generalization PEme; J whole-part .
J wehale-par {whale part Conveyed Conveyed - Project
on on
Resource Port - Actual {instances)
These elemenis ore serving in - Standards
Trbes Types VRIS Types & special role tht makes them ]
1 capable to perform a security - Parametric
Service Interface Implements A nterface r Implements Interface [ mformation
2 -can alo bea ﬂm“f\fe 1 —can ulso be o Resource Performer, Operaliona - Requirements
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Challenges & Opportunities for Infrastructure
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international symposium
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Detroit, MI, USA
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Tilting at Windmills: Drivers, RISk,
Opportunity, Resilience and the
2021 Texas Electricity Grid Fallure
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What Are the Facts?

Winter storm Uri hit Texas causing
freezing temperatures.

Generators, and generator power
sources (Coal, Gas, Nuclear,
Water) failed

Loss of generation put the grid
stability at risk

Load shedding to protect the grid
cut off power from millions

Almost 300 people died, many
homes and businesses destroyed.

The emergency lasted 4 days
Texas was not prepared.

10/20/2021
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Why Weren't the Systems Winterized? @

There was insufficient incentive and ROI to do so
— Winterization of infrastructure was not mandated by the government.
— Similar cold snaps happen roughly every 40 years
— The initial investment and maintenance for winterization is expensive
— There was no effective business case to winterize unless required
The same reasoning was universally applied
— Homes, businesses, infrastructure, apartments, condominiums, etc.

Preparation for the next storm needs to be driven by both
business and engineering.

— S0, how to express these concepts?

10/20/2021 32



The Texas Energy System of Systems

At

High-Level
concept
diagram
Shows high

level Texas
grid concepts

Demonstrates
Simple
Interactions

10/20/2021
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Capabillities and Implementlng Resources

s Taxon my[l'jﬂ

Systems
iImplement the
capabllity by
creating the
desired effects

Multiple systems
Implement a
capabllity
Capabilities and

systems depend
on one another

10/20/2021
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Energy System Architecture @

Resources Internal Connectivity [ Energy Context ]/J
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DemonStrateS - Purchase;reement » T - NGG : Natural Gas Generator
the

city sResourceRoles %
¥ TN : Gas Transport Network

«ResourceRoles &
EW : Energy Wholesaler

aResourceRoles %

B

Interconnected- -
Weter
f h DE1 Purchase Agreement L 4
n eSS O t e 3 [E1 Purchase Agreement Blectricity sResourceRales %
SySte m S g N NPG : Huc:l;T:::vTrb(.}enerator % > 4 s
Electricity Electricity v
. sResourceRoles & Electricity ¥ Matural Gaz
F a| I u re Of any DP : Distribution Provider N <
connection will 1 -
u |t| m ate Iy aﬁe Ct B e ceroles % MNatural Gas aResourceRoles @.
C5: Customer RGP : Retail Gas Provider

everything «
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Energy System Risks %

strategic Structure | @ Strategic Structure Risks ]/J

e Risk: The chance or ——

Distribution Failure

probability that an —

Gas Supply Failure

adverse event will —

Generator Failure

occur. Risk analysis o

Lack of ROI

examines probability of ——

Water Supply Failure

risk as well as the —

Transmission Failure

adverse effect. —

Frozen Equipment
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Risks and Affected Resources Eﬁ

s Taxonomy [m Res: nomy Risks and Systems ]/J

« System Risks and —_—
elements they affect o [ ] parkrosen )

— Gas supply failure affects I WUy ——
Generation, e e U e
Transportatlon, . B e O} e
Wholesales, Retalil, Driller wow T NN e, | e,
and Customer. e ke - e D
Frozen Equipment affects L Ry et
almost everything N 2l R

y AT g P N
Lack of ROI affects il I et INCA s
generation infrastructure L T
* So, can we mitigate these || “~ ... b€
rISkS? - _f{_ Gas Su?:;'F:ilureiI
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Concept

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

Ch a”enge* A demanding or stimulating situation; a call to engage in a
contest or fight

Enterprise Condition with respect to circumstances or attributes

State*

Cap ab|||ty Ability to do something under particular conditions and
environments, to achieve a desired effect.

Opportunitv* A possibility due to a favorable combination of circumstances

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

Effect A phenomenon that follows and is caused by some previous
phenomenon

Outcome* Something that happens or is produced as the final

consequence or product

10/20/2021 38



Strategic Structure [ @ Strategic Structure Process ]/J

sActuslEnterpriseFhasss =
Austin Energy : Electricity Provider -
Tgoal = Customer Experience, Envircnmental Leaders hip, Grid Resilience, Provide Continuous Power, Financial Health,
statement Task = Provide Customer Power, Generate Electricity,
wision = Austin Energy Vision}

A,

electricity Provider = Deliver Electricity

ActualEnterpriseFhase sActuslEnterpriseFhases = shctuslEnterpriseFhases ,
e = SEENASEs - i ] |}

g . [*.";- Winterize Phase : Electricity Provider ~ Green Energy Phase : Electricity Provider -
Current Phase : Electricity Provider = = by e 5

— der - Winteri — — :
B T s ek il cly electricity Provider = Winterize Infrastructure electricity Provider = Increase Green Generation

- ¥ alueStreams — -
a¥alu=Streams . . a¥alueStraams
. L Winterize
Deliver Electricity : Infrastructure - Increase Green
Electricity Provider Electricity Provider Generation : — |
S —— S S S Electricity Provider
; = — = = = i g i | |
(«Exhibitss || I | L | : I | I | |Exhibitss | |
I‘lll T I I | I:ilc_reﬂ‘tesn | I | | -:E'}{iibiti:- dEKHbi[E-} | | ucre\itﬂsn I "l" | |
| | «Capatil
aCapatiltys () <Exibitss |sExhibitsa | ! aStrategicAssety | | N «Capatiltys () | ! aStrategicAssets | | Hintp:rizrr:; © |uCreatess |«Creates»
Maintain Grid | | «\aluetems Maintain Grid | | | | «\aluetems | e
s | o Revenue ﬂicrﬂﬂlﬂsﬁ s | | Reliability | Generation ! |
= : , = :
Qs ()| | — N S e () sCreatess | I
Distribute Electricity " sExhibEs | «lreatess | «(reat¢sWinterized Distribute oExchithtza ' I
- | Electricity - |
eCapahilitys () | I “Sirﬂtﬁﬂ::‘rﬁ:n?tn | “Sirﬂtgﬂ::ﬁ;i&tn xStrategicAssets
Generate Fossil Fuel Electricity | <5t 3 M «Capabilitys & ] | . «Valuetems !
= v ~ il Winterized Fossil e ONTICENCE  Lcleatess  |Public Approval
e apabilitys ] [ : «Excpititss |
Generate G Electrici CJf | eCreatess xCreates Fuel Generation v
e —eeh ity Wy Strat ﬂ " W)y cStrategicAzsets Strat _DA"J'“ "
B 0 [ G e
Transport Electricity — i Winterized iy ROI i
Physical Comfort Transport Electricity Lower Carbon Footprint
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Strategic Structure [ @

Strategic Motivation Winterization ]/J

sAchievesy .|

@F

aFieldedCapabilitys
WAE NG : Winterized
Natural Gas Generator

sActusiOutcomas
Health Qutcome : Achieved
Populace Health

Affected by Outage = 100000
Attributed Deaths = 10

sActusiOutcomes
Resiliency Outcome :

Achieved Resiliency
Measures

Available Reserve = 10.0
Total Load = 45.0

«aCapabilityConfigurations @’J |
Winterized Natural Aff e =
Gas Generator T = B A |
Lack of ROI
|
l aExhibitss
s B _I
aGapabilitys @ _«impactedBys a0 pportunitys — —
Winterized Fossil Fuel F— = Provide power during cold peak [ — —
Generation I
T _
| | | aActualEffects
L — — — = — Actual Winterization : r
| wDesirezs Desired Winterization
aExchibitss I | | Measures | r
— _
aActuslEntarprisePhazes = I r"llfa}'- Temp = 45.0 I
Winterize Phasge : | Min Temp = -20.0 I
Electricity Provider I | |
electricity Provider = Winterize | )
Infrastructure _ slmpartedBys, «Opportunitys .

Winterize Infrastructure —

R —
_, «MotivatedBys»

Financial Health

wMotivatedBy»

=) aDrivers
Anticipate technology trends

wDrivers
Expected profit sharing with
shareholders and owners

x«Enablezs
—«Enablesy__

—«Enabless

«MotivatedBy»

sEnabless  |enterprisePhase = [T Austin
— — —{Energy __ aMotivatedBys
Id="4" |
Text = "AE will ensure RO
on Investments" l
«PresdntedBy»

| «lmpactedBys

afctuslEnterpriseFhazes
Austin Energy : Electricity Provider
Igoal = Customer Experience, Environmental
Leaders hip, Grid Resilience, Provide Contimuous
Power, Financial Health,

1 4]

— — — | statementTask = Provide Customer Power, Genarats
| Electricity,
] wision = Austin Energy Vision}
|| electricity Provider = Deliver Electricity
[
— — = xChalenges J_J _aPlesentedBys L = wDrivers
- Protect Infrastructure —_—_— — — — — — — — N tive Public Perception
— | r - |uPresentedEI',rx- | cga P
| aMotivaTedBEyn — -
1 | N «Challenge» _- - - - — = wDrivers
| | | Maintain Continuity — — o |l _ _ _ _ 4 — — = Customer Qutages
TIL | | wPresentedBy» |
~IT e rieC _uF;esalted_El',rn_ B _| L— = > «Drivers
Provide Continuous — — _ = Weather extremes
= Power
I |enterprisePhase = [ Austin
| Energy - - - - — — — 7
| Id="5" |
| = Text = "AE will mitigate risks |
to generation”™ |
|
| |
| B [ l
_ Grid Resilience |
enterprisePhaae:[_(fﬁustin e — Ori
Energy e . _ ____-Z-ZZ”Z7TZ= wDrivers
Id="3" sMotivatedBy» ~ — — -{Regulatory Complance
— ={Text = "AE will ensure |
balanced loads" I
|
) «Challengexs _«PresentedBys B _I
Ensure Availability




Updated Incentives and Mitigations

Strategic Structure | @ Strategic Structure Gas Storage ]J

arwnsRisks alrganizations
Energy Company Management

xOpportunitys

«Opportunitys it

I
Winterize Infrastructure |
| : . Government WinterizationFunds [~ | «Riska ffzctza
| | I Gas Supply Failure — [ «CapatilityConfigurations @aﬂ
| | Moty I T Gas Transport Network
| T T T T T T T T | R
| |aMotivatedBys | eExhibitss
| I
aM I:I’[I‘.‘IE!IEIZI By = | | | I a I.-'itI;ataa:- «Capability Configurations @“a,.
" | | Natural Gas Generator |
«Challenges I | | | | it ol
Maintain Continuity | VALY I — «Capatilitys ()
I -xr.Iut'r'.fatnledEI}rn «Challenges I | Transport Wholesale Gas
| «PredentedBys Ensure Availability | «SecurityControls 0
| s | T | Gas Storage Requirement | aOrganizations
wDirivers | NPFE‘E&'I‘IIEEI E'}"II Id = IIEII | Wholesale Gas Provider
I Customer Outages | " | Text = "Gas powered electric generators shall N
«PresenteqByx T «Drivers . store a minimum supply of gas to provide 3 aCapabilitys (e eExhibifs
" I I Regulatory Complance | E 5 of peak generation. " Provide Generation Gas e —
aDrivers I | | i — cExhibitss
Weather extremes | | «impactedBy | | s=shibt=e «Organizations
T cPresenteaBys | «CapatiliyimpactedBys  (C)|  «Exnibitss - e——— | Natural Gas Driller
«Motivated FI‘,fx- BN Fucl Generation N Gas Storage Infrastructure
i an T aCapabilityConfigurations ;:,3%
| aChallenges I | Desiress | Emergency Gas Supply System
7 __|Protect Infrastructure | |
-xF'reseIntedE!yn T I sActuslEffects I
PresentedB S
: ) Y | Actual rr—— e E,_EISI'“ wSystems uS-‘_r_sten_‘l:&
] -xDrr'._rera . —; — Winterization: | Gas Transport Network Gas Storage Tanks Gas Pressurization System
Negative Public Perception Fines I Desired |
Winterization B
! ! Measures | Exchibit 3 N mmﬁss
. =» alCapability Configurations. i
«Motiva I&d By zimpactedBys Max Temp =450+ — — — h R o @
w0 pportunitys I Min Termp =-20.0 wSystems
Provide power during cold peak ~ = Gas Supply Control System
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Conclusion oy

\ L%
Virtually all the entities involved (including homeowners) failed to invest

IN winterization due to lack of motivation and incentives.

This resulted In frozen systems, degraded electric provision, & eventually
frozen pipes and houses and several deaths.

The Texas Grid failure of 2021 was a system of systems failure

The Texas Legislature has provided fines and funds for winterization of
the generation systems.

However, a wholistic winterization approach to the supply chain is
required (including the windmills)

Understanding the drivers, challenges, opportunities, and goals will help
prevent another occurrence of this.
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Example Automotive Factory Model %
Problem Statement: Powerhouse Engines (PE Inc.) Is an automotive
supply company providing internal combustion engines. PE Inc.
finds that it has gradually become less competitive over the years
largely due to their outdated technology and largely manual
processes. Foreign and domestic competitors have started to cut
Into their business and the stakeholders are concerned that the
company's loss of market share will accelerate and that they will
eventually become insolvent. To combat this, the shareholders have
proposed an investigation into strategies and technologies such as
Augmented reality, Robotic assembly systems, 5G, Al, Additive
manufacturing, outsourcing of select manufacturing and IT systems,
Battery technology, Data analytics, Hybrid/electric engines, etc.
These technologies will be rolled out over a 3-phase technology
deployment plan.
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High Level Manufacturing Concept for

Powerhouse Engines

0OV-1 High-Level Operational Concept Graphic [ HighLevelManufacturin

cept Graphics ] |

Solution independent
concepts in the architecture

The part supplier could be an
external company, an internal
casting department, or an in-
house 3D printer.

All supply parts, and each
has advantages and
disadvantages regarding
supply chain delays, cost,
flexibility, etc.

All 3 will be deployed over the
3 phases of technology
Introduction.

5P Supplie

EP : Enterpri

F‘TPrt

Assmbledlt o,

AL : Assembly Lin

EI‘_.r/

&ﬁ

RC : Robot
- C5:Custome Compa v

]
]
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Powerhouse Engines Enterprise Capabillities

Defines what the enterprise can do, not how it does it.

Linked to effects that implementing systems accomplish

K
e ne

CV-2 Capability Taxonomy | ﬁﬁ CV-2 Diagram Az |z ]
= -

aCapabilitys @
Manufacture Product As Is
j | ] j
aCapabilitys aCapability's @ aCapability's aCapability's aCapabilitys
Assembly Design Part Supply Logistics Communications
4 k4 k4 k4
Governance sSecurity Maintenance Cuality Management Warehousing
Calibration Product Test Gaging

.
LLLLLLL
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Wy

Auto m ati O n 1 P h ase ad dS CV-1 Vision [@ CW-1 Diagram Enterprise Phases ]J — J_E

shctuslEnterprisePhases = e

aWWholeLifeEnterprises Global : Enterprise enterprisePhase = r{f—)ﬁ.s Is

- ngh Speed CommS Enterprise ld="1"

aTemporalParts ([_ES ahctuslEnterprisePhasss = Text = "The architecture shall reflect the

— Augmented Reality PH: Phase As Is : Phase O existing systems and manual processes. *

fendDate = 2021-05-01T19:12:12-08:00,
goal = Document Factory Processes, aEnterpriseGoals

- D ata. An alytl CS s & resourcefrchitectureCfEnterpre ePhase = V-2 Lower Variable Costs F

Phase Manufacturing Enterprise As Is
starDate = 2021-04-01T19:12:48 08:00} enterprisePhase = [ /Automation |

1 s e — _— Id="2"
Au to m atl O n P h aS e I I ad d S Be the Tor;e;:?:;:ier ad Exr}!ﬂtg Capahl.lltyt.— Text = "The incremental improvements shall
for Our Products {"Ef.l A:Sr:r:nu;?;ca ke decrease emors,waste, and defective
— Automated Assembly ©Logistics Ui
' Product Test aEnterpriz=Goals E

— Ad d ItIVe M an UfaCtU I’I ng {E':::lal't ?UDDW Increase Production Efficiency
= Anenance enterprisePhase = [ /Automation |

—  Flexibly Manufacturing Eesian a="5

aCapabilitys () el Text = “The incremental improvements shall
High Speed Communications £ {_'G aglr]g decrease production time, improve
L {--,Ef_'a“a"t?' Management efficiency, and autoate instructions.”
GGapabiitys ()|~  ~ sExtjbitsd {-,E{SECUNT'."
Augmented Reality — | - = .C/Governance aEnterpris=Goals |
A — N (Exhibkss Decrease Parts Lead Time
e —~ 3< .
««Capabilitys (E:] ~ - o dEmititss ahctualEnterprisePhases = enterprisePhase = F{Eﬁu‘lomﬁﬁﬂﬂ I
Data Analytics [~ — _ o5efiitss - Automation | : Phase e Id="4"
. . aBhfbitsa ™ rondnate = 2022 04-01T19:14:16-08:00, Text = "Additive manufacturing, and flexible
T~ quri;i\:- L. ™| goal=Lower Varishle Costs. Increase manufacturing shall decrease part lead time
- ~. | Froduction Efficiency. by shifting manufacturing in house. "
— - - ~| startDate = 2021-05-02T15:13:56-06:00}
aCapabilitys .:E:l - ——
Automated Assembly o= ~ aEnterpriseGoals J_Z
T "-_Exr_'_h_' = sActuslEnterprisePhases e Minimize Staff Reductions and Layoffs
«Capabilitys CE‘. Exhibiteh 1 Automation Il : Phage b enterori -
. 1 =t 2 erprisePhase = [ Automation (1
Flexible Manufacturing — [¥ — — ~ — | fendDate = 2023-04-01T19:15:34-08:00, I = %. ®
aExhibitsy | goal = Deoresse Parts Lead Time, Minimize i =
e ok - — - St2 Redudtions and Layoffs, Text = "The addition of automated assembly
B s wshacturing startDate = 2022-04-01T19:15:19-06:00} shall not force mandatory layoffs. Education

and retraining shall be provided for all staff
whose jobs have been rendered obsolete "
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Capability Mapping to Operational Activities e s

0OW-5a Operational Activity Decomposition Tree | OW-5a Diagram Mapping ])
Assembly Calibration Design Communications Warehousing
| t- T T T ™ o
are SO u IO n - allzpsToCapsbilitys i ~ \uMaprsToCapabili‘ryn -uMa.prsToCa.Pa.biliﬁn .,Ma_pEToq'apabil'rtyp aMaprsToCapabili‘rynlr aMspsToCapabilitys / A
- ! 4\ aMaprsToCRp»abilityn ] N alzpsToCapabilitys \ | / % aMapsToCapabilitys
/ “- kY £
I n d e p e n d e nt «DperationslActivitys Q ! «DperationslActivitys Q «OperationalActivitys Q‘ «DperationalActivitys Q aOperationalActivitys Q «OperationalActivitys Q \
Assemble Product | [Automated Assembly Calibrate Robot W Design Product Transfer Data Store Part i
- . \
\
behaviors that realize - S 7S e 7S
eOperationalactiviys ™ N LV vy
L. Hybrid Assembly R Calibrate Tools Store Product
Logistics Part Supply Product Test High Speed Communications Governance
e B B ELS
/
[hese are further \ NOARRN 2
. . . . iuMipSToCapabi"‘l‘yn aMaprsToCapabiﬂaprs}oCapabilen Il \ \uMapsToCapabili‘tyn \ \uMapsToCapabili‘tyn «MapsToCapabilitys f \
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\ 2 / \ o \ ~ / \
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- «DperationalActivitys: Q «DperationalActivitys Q <OgerationalAdtivitys Q «DperationalActivitys Q  [-Operstionalictivitys Q «OperationalActivity's 6 \
I ag ral I l S Move Product Finish Part /Procure Part Receive Parts Y | Destruct Test Set Production Targets \
\ J | \ \ |
- — aOperationalActivitys ™ «OperationalActivitys <™ aOperationalActivitys "™ «Operationalictivitys <™
a0y 8.t £ u LV KA LV KA
e Store Part | Produce Part Test Performance Manage Personnel
Move Parts
|
eOperationalactivitys ™
Finish Part
= () e () @) @)
Quality Management Maintenance Security Gaging
gl ™ L T o=
aMapsToCapabilitys 7 %, ahlapsToCapabilitys qMapsToCa.pahili‘rynll, \ ablapsToCapsbilitys I ahblapsToCapabilitys I \ e \:MaprsToCapabili‘tyn
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. / \ ! | ehzpeToC spabilitys | | " aMapsToCapatiitys
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Return Parts Test Part Quality Maintain Tools i Ensure System Security Gauge Parts b Gauge Feature
1|L \
eOperstionalActivitys ‘gﬂmm"’rg"ﬁ"
Maintain Robots RS




Operational activities are further
decomposed Into steps.

They are then placed in order

Inputs & outputs for each activity
are defined.

Logical controls, (decision, fork,
merger, join) are added.

Signals and timing can also be
defined.

Swimlanes are added after the
performers have been defined
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Manufacturing Logical Performers @\

O p e ratl O n aI 0OV-2 Operational Resource Flow Internal Description | 0V-2 Manufacturing Context ]J
activities are S R g
[E14 Security Chetk Product Ext : Transporter
grouped together to
aDperationzlRoles aOperationslRoles aperationsiRoles

d efl n e O p e ratl O n al VF : Supplier Verifier & p- Pmﬁanifm B Rarcnouser O [E15 Tisking E18 |n1.re2ury MNG : Manager &

Part

IET Part Manifest

DerIVI ng performers ectve ot % E3 Part Order

Part

performers - ] I

rt

from their activities | y= ™" _
concentrates on B | W @ﬂ
behavior before —

structure

'Pﬂ"t Product
‘I‘_I e I ps p reve nt 'IE1E Customer Reguirements - Diﬂitci?.ri‘fPfgudﬂummﬁepurt
. - b} 5 a
Solutioneering B - e

> AS:Assembler @ IE1E Tazking

F

ES F‘aIRequest
Maintegn

ance Reguest

aDperationalRoles

QM : Quality Manager

[E17 Production Repo
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Manufacture Process with Swimlanes

(OW-5b Operational Activity Model [ 0OV-5b Manufacture Process Swimlanes ]J
«Operationalarchitectures @
Manufacturing Context
«OperationalRoles @, «OperationalRoles @, «OperationalRoles @, «OperationalRoles @, «OperationalRoles «OperationalRoles @, «OperationalRoles @, «OperationalRoles
D5 : Designer WH : Warehouser PS5 : Part Supplier VF : Supplier Verifier Int: Transporter AS:Assembler QM : Quality Manager Ext : Transporter
output1 ET Part nputt
‘ IEZ Part Ofder Paft
@ >
[E10 Defective Part Report [Nn]| output : Product
input ; Product
4
|
[ET Part Manifest
output : Part
input : Part output : Product
oufputi
input : Product
output : Part
4
-
Part
output : Product
Part
> utput
|
Product
™.
Lagl
Product
”
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Solution Independent e@\.,
v

* The exchanges in the previous slides are non-specific.

— A product is assembled using parts rather than a specific type
of engine made of specific parts.

— Product design and assembly instructions formats are not
specified.

— This provides flexiblility for the solution architecture.

— The logical architecture is valid for all 3 solution phases

* Behaviors are also solution-independent

— Test part, procure part, assemble part, move part, design
product, etc.

— These are implemented by solution-specific function
corresponding to the implementing systems.
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Mapping Between Operational & Resource Elements

“Implements” relationship frmrmss

shows implementing
systems and behavior

Can be added between
behavior, structure, data,
Interactions, etc.

Demonstrates that the
abstract iIs made
concrete

Mapping tables and
diagrams can be
generated.
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SV-2 Systems Internal Resource Flow Description [ [52) 5

5V-2 Systems Internal Resource Flow Des

5V-2 Systems Internal Resoun

5V-2 Systems Internal Resource Flow Description [@

SV-2 Diagram Manufacturing Enterprise As Iz Security Systems ]J
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Conclusions @

* Documenting the as-is systems helps to
understand issues.

* |dentifies time consuming interactions

* Helps to plan how new technology can
help In the manufacturing process.
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ﬁystem of Systems — Farming Operation \

John Deere’s System Decomposition

Customer Focus C:Q? .

John Deere’s customer operate farms. - /
That’s, where their money is made. Production Systems Dy Others

- To serve our customers needs, we have to
understand farming operations

/Solution Systems
Transport Seeding Others

s

/System of Interest - Platform S\{Stems

- Farm sites are our System-of-Systems
(So0S). Here is the value stream to be
understood to generate customers business
opportunities

Value Stream
System Decomposition

- The platform systems are a decomposition of Tractor Seeder oader Others
the SoS. They receive its requirements out “:6%\ ‘ \
of the higher-level systems ¥ [ Q\J [ | %"}

- Modeling the platform systems (Systems-of- /Sub - Systems
Interest or Sol) benefits from modeling the _
higher-level systems, up to the SoS. [9%] [&Eg] [&@E@S][ ]

\ raction & Motion Control hers

TRACTOR SYSTEMS, ENGINEERED SUCCESS C JOHN DEERE

6 Applying UAF to SoS Modelling | 16-Mar-24 | Dr. Christian von Holst Global Tractor Systems Engineering Company Use



Unified Architecture Framework Summary \
Why Choosing UAF? v%UAF

NN Crineworke
SE Industry standard and managed by OMG
Commercial Tool Packages available

System of Systems Engineering
(Typical Roles Acquisition Agency, System of systems Architect, Business Analyst...)

Focused on Systems of Systems or Enterprise - — :
Archltectl ng «“‘iUAF. Capabilities Business & Mission Analysis

Higher Enterprise Goals Coinio l V”‘““““'
it Ca pa bilities Operational Scenarios
« Operational scenarios Operational l Trade-offs'

T
il

i O

11

]

Requirements

TITEEET R

m
W

« Resource configurations

System of Systems Architecture

Provides multiple viewpoints for SoS ¥ I *

Plugin is pre-populated for diagrams and analysis System Engineering System 1 Engineering

Plugin is SysML based, so compatibility JD
system

Comprehensive documentation, trainings and
experts available

Applying UAF to SoS Modelling | 16-Mar-24 | Dr. Christian von Holst It iols SUala s el HE Rapis i geiass & Jorn Deere

Global Tractor Systems Engineering Company Use




The UAF Model of the D&L Farm

S0S Model

UAF offers all we need for our Farm modelling: Operational Operational Operational

Scenario Scenario Scenario

- Farm Goal & Capabilities = e. g. Sustainability

Sl oS0 a8 S50 05 ShaS s
Goal(s) HEIED FHEE BB
- Operational Activities = e. g. Farm Operations Eg §§ §§ §§ §§ 33 §§ §§ i?
- Resources - e. g. Land, Labor, etc. l
- Farm Products = e. g. Grass Silage Resources Taxonomy | [5 Resources Taxanomy |
- QOperational Scenarios - e. g. Jobs, Production . m N
Steps Infrastructure roduc enarios orkiorce
- Resource configurations = e. g. Solutions s s F.mig,n.. mf:j
- Measures =2 e. g. Performance, CO2E, etc. -
+  Simulation
Energy Crops Bystanders
- Traceability
Areas Animals Agricultural Services
17 Applying UAF to SoS Modelling | 16-Mar-24 | Dr. Christian von Holst TRACTOR SYSTEMS, ENGINEERED SUCCESS €N Jonn Deere

Global Tractor Systems Engineering Company Use
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Autoville Unhoused Persons Project

* Autoville has been experiencing an increasing number of unhoused
people. They reside in city parks, under bridges, in makeshift
encampments, and on the city streets. This has caused increased
crime, increased police interactions, overloaded courts, resident
complaints, and decreased tourism. Sadly, an increasing number of
unhoused people have been dying from violence, overdose, alcohol
poisoning, and exposure. The city administration has decided to
study the situation and provide services to improve the situation.
These include housing, treatment, counseling, and education rather
than increased law enforcement or ignoring the problem.




Autoville Unhoused Person Concept Diagram

 Unhoused people have
interactions with multiple
organizations and systems in
Autoville.

* This helps to understand the
positive and negative effects
that unhoused people have
on city elements, and vice
versa.

« Understanding this will help
to frame solutions.

Operational High Level Taxonomy [ HighLevelOperationalConcept Unhoused ])
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ko ; Assists MHS : Mental Healtp
Organization p, & \ / Service P Housing
—~
3 ‘o \Assists |/ ‘ Edlcates et
e -
\ HCW : Health Care \ / Evalu/at B 3 Desires _ —
i Worker \ s -7
=~ - ~ / -
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Initial Project Goals

« Setting goals defines what Autoville wants to achieve
 These can be phased over time.

Strategic Structure [@ Strategic Structure ]’J
«EnterpriseGoals F «EnterpriseGoals «EnterpriseGosls F aEnterpriseGoals
Resident Experience Environmental Leadership Provide Shelter Safe Environment
enterprisePhase = [(Autoville enterprisePhase = [(Autoville enterprisePhase = [ Shelter enterprisePhase = (O Autoville
ld="EGT" Id ="EGZ" Id ="EG3" Id ="EG4"
Text = "Autoville will provide Text = "Autoville will adopt Text = “"Autoville will work with state and Text = "Autoville will provide
services to residentsin a green and environmentally federal governments and civic and charity a safe and pleasant
consistent and efficient friendly measures where organizations to ensure safe shelter for all environment for residents
manner.” possible” who reguest it.” and visitors.”
aEnterpriseGosls F aEnterpriseGosls F aEnterpriseGosls F
Fimancial Health Addiction Treatment Permanent Housing
enterprisePhase = [ Autoville enterprisePhase = [ )Permanent Services enterprisePhase = [ Permanent Services
Id ="EG5" Id = "EGG" ld="EGT"
Text = "Autoville will ensure Text = "Autoville will work with state and Text = "Autoville will work with state and
the financial health of the city federal governments and civic and charity federal governments and civic and charity
government.” organizations to provide addiction organiz ations to provide permanent
rehabilitation treatment for all who request it." housing for all who request it.”




Autoville Three Phase Project

Collect Statistics
and study the
problem

Increase shelter
capacity

Provide addiction
treatment

Provide permanent
housing.

Increase
employment
training

Strategic Structure | @ Autoville Enterprize Diagram ]J

aEnterpriseVisions
Autoville Vision

a¥isionStatements

Powering a safe and healthy environment for all residents and visitors with community focused solutions

gActuslEnterprizeFhases
Autoville : Urban Area

Services Provider = Collect Unhoused Statistics

aActuslEnterprisePhases
Current Phase : Urban Area F@

aAztuslEnterpriseFhases
Shelter : Urban Area

aActuslEnterpriseFhases

Permanent Services : Urban Area

[®

Senvices Provider = Collect Unhoused Statistics

Senvices Provider = Increase Shelter Capacity

Senvices Provider = Provide Permanent Housing

a¥alu=Strasms

Increase Shelter Capacity : Urbal

‘ Provide Permanent Housing : 0Nban Area

aStrategicFhazes
Tax Collection

ahctuslEnduringTazks

Collect Sales Taxes : Tax
Collection

aActeslEnduringTasks
Collect Property Taxes : Tax

Collection

aStrategicPhases
Refuse Collection

ahctuslEnduringTazks
Collect Trash : Refuse
Collection

aStrategicPhasss

Urban Area

gActualEnduringTasks
Collect Recycling : Refuse

Collection

T
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Types of Homeless People and Their attributes

Personnel Taxonomy | Pergonnel Taxonomy Unhoused Types ]J

{actualCondition = Burgen Park,
Homeless Encamprent}

{actualCondition = 4th Strest Bridge,
Homeless Encampment, Stabls]

{actualCondition = Terminal Cancer, 4th
Sireet Bridge, Homeless Encampmeant}

= y—— E'.T wvalueTypes
avalueTypes R PErson Unhoused Cause
Current Housing — e enumeration literals
s TRI)LED zMeazurement=Primary Cause : Unhoused Causze {'}E”tal EEﬂ“ht
Shelter «Meazurement:Time Unhoused : Elapsed Time{id} p‘PEEp e
Tent «Meazurement:Secondary Cause : Unhoused Cause P i
street «Meazurement:Resides - Current Housing Sarg;h{f = Ah”"'"”
Park _ zMeazurementzAge : Integer D?h _—
Under Bridge «Meazurement=Criminal History : Boolean =
Homeless Encampment Domestic Violence
Other liness
aPersons aPersons T aPersons T aPersons T
Chronic Unhoused Episodic Unhoused Transitional Unhoused Hidden Unhoused
sActuslPersons ﬂ sActualPersons E‘. shActuslPersons E‘. sActuslPersons ﬁ
Fred : Chronic Unhoused Mary : Epizodic Unhoused Bob : Transitional Unhoused

Larry : Hidden Unhoused

{actualCondition = Couch Surfing,
Siable, Apartrnent]

Age =57

Criminal History = true
Primary Cause = PTSD
Resides = Street

Time Unhoused = 500.0

Secondary Cause = Substance Abuse

Age =133
Criminal History = false

Resides = Park
Secondary Cause = PTSD
Time Unhoused = 50.0

Primary Cause = Domestic Violence

Age = 42

Criminal History = true
Primary Cause = lliness
Resides = Shelter

Secondary Cause = Unemploy ment

Time Unhoused = 20.0

Age =26

Criminal History = true

Primary Cause = Unemploy ment
Resides = Other

Secondary Cause = Other

Time Unhoused = 10.0
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Autoville Capabilities

« Existing Autoville Capabilities are identified

 These are provided by the government, volunteer organizations and industry

s

«Capabilitys

Autoville Services

iy

!

«Capahilitys

«Capahiliys

«Capahilitys

«Capabilitys

«Capahilitys

© () (© () e ©
Housing Provision Law Enforcement Health Services Shelter Provision Adult Education Emergency care
aCapabilitys. @ «Capshilitys @ aCapabilitys. @ aCapsahilitys @ aCapabilitys @ aCapahilitys @
Recycling Provision Crisis Intervention Addiction Treatment Refuse Collection ) Nutrition Provision Public transport servce
aCapabilitys @ «Capabilitys @ aCapahilitys @ aCapabilitys @ aCapabilitys @ «Capahilitys. @

Unhoused Management

Water supply service

Civic centre service

Energy supply service

Waste managenment

Mental Health Service Provision
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Organizations Providing These Capabilities

Resources Taxonomy | @ Resources Taxenomy Capability Mapping ]J

= = aCapabili \
e @' o @' Crisis InF’ltaenrrr:;tiun @I
Addiction Treatment Adult Education = —
«Exhibitss ~, sExhibitss «Exhibitss %, «Exhibitss aExhibitss + ™ aExchibitss
i " .-"" S, . - ,
s S I ., "‘\.
aCirganizations .@ alDrganizations ﬁ aCirganizations alCirganizations alCirganizations .ﬁ aCirganizations
Alcoholics Anonymous Detox Clinic Community College Vocational Training Institute Community Health Organization Samaritans
aExhibitzs
e
L
wCapahilitys (E“. aCapahilitys (E. aCapahilitys (E“, aCapahilitys .{E‘.
Refuse Collection Shelter Provision — Law Enforcement — Mental Health Service Provision —
A i |5 LR L3
aExhibitzs aExhibitzs aExhibitss aExhibitzs aExhibitzs . .
. & \
| P v | | We want to identify
I II I . .
aOirganizations ﬁ- aOirganizations «Organizations % «Organizations % aOrganizations Organ IZGtIOﬂS and
Waste Management City Shelter Salvation Army City Police Mental Health Hospital people BEFORE we

look at technologies

aCapabilitys (.f‘-. eCapabilitys .:E‘-. aCapsabilitys .:E‘-. eCapabilitys (E‘-. and systems.
Nutrition Provision Recycling Provision Housing Provision Health Services
L 0 AW a T
& ., i s
aExhibitzs | | eExthibits aExhibitss ! KuEKI‘ibitE,: aExhibitzs ¢ *, aExhibitss
| | / k% 'I. ™
! ; s

| I . , ! "

eOrganizations 1‘@“: «Organizations eOrganizations @ «Organizations eOrganizations eOrganizations

Food Bank City Recycling Federal Housing City Housing Dept Health Clinic Hospital
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Events in an Unhoused Person’s Life

* Positive and negative events occur in the life of an unhoused person.
 These can either escalate the problem, or work towards a solution.

 Understanding this interaction is essential.

Personnel Taxonomy [ Personnel Taxonomy Unhoused Events ]J

I’H egative Events

aResourceSignals

aFesourceSignals

aResourceSignals

Job Loss Court Hearing Arrested
I
aeResourceSignals aResourceSignals aFResourceSignals
Violence Victim Detention substance Abuse

aResourceSignals
Mental Health Issue

aFesourceSignals
Voluntary Exit

aResourceSignals
Financial lssues

aeResourceSignals
lliness

aResourceSignals
Job Search Failed

aResourceSignals
Shelter Request

aResourceSignals
Employed

aResourceSignals
Treatment Request

aResourceSignals
Training Complete

aeResourceSignals
Counseling Request

aeResourceSignals
Sentence Complete

aeResourceSignals
Training Request

aeResourceSignals
Release

aeResourceSignals
Treatment Complete




Chronic Unhoused Cycle SS/

Personnel States [% Chronic Unhoused Cycle ]J

* The previous events have
been studied to determine | .. @

( Detention |
! !

the unhoused vicious and . e
Virtuous CyCIES. Job Loss Violence Wictim Detention Court ffearing

Substance Abuse

* By documenting these )
cycles, experts can [ e [E——
determine where to eeses <

A ailﬂ ble?

intervene to improve things sl - —

[Diagnosed
c - 4
Sentence] Addict]

Release

» This can move the person P g [ ) | e

Temporarily Sentende Complete
Housed

from the vicious to virtuous e
CyC|e Training Request l Treatment :nmpletgl

i T -‘l,-
Veluntary Exit Voluntary Exit [

, In Halfway House A,
Undergoing |
Training 1 Training Regquest ) T

Training Complete

Employed

In Job Job Search Failed
: Counseling




An Unhoused Person’s Interactions With Autoville Organizations

A more concrete
model has been
created for the
unhoused person
Interactions.

The diagram
shows a subset.

This would be
overwhelming for
anyone.

A dedicated
capability needs
to be created to
address
unhoused
residents.

Resources Internal Connectivity [ Autoville Unhoused Context ]J

aResourceRoles
ES : Employment Services

éa

Coun=eling Reguest
| .

zResourceRoles
HH : Halfway House

eResourceRoles
DC : Detox Clinic

transportation station

cResourceRoles
PK : Park

a3

sResourceRoles

MHH : Mental Health
Hospital

aResourceRoles

VTl : Vocational Training
Institute

cResourceFoles
CP: City Police

cResourceRoles
cc : Civic centre

Shelter rejection

Threat

aResourceRoles
crim : Criminal element

éa

aResourceRoles .
Counceling Request s
CSh: City Shelter @ SHEHEFEE‘QUEST gheg
Il &
-
aResourceRoles . "
Shelter Request ¥ Life|Counselin Treatment Request
CHD : City Housing Dept & Teer Fea Shelter o g
N Housing ¥ Y Addiction Treatmenfyqper
= e Job Counseling . |
aRESDUrCERDIES
F
CSy: Court System @ o A
JudgE'ment, Mental Health Treatment
Acquittal <RecourceRoles % P Mental Hn;:.ahlth lssue
aResourceRoles % HP : Unhoused Person - v
PR : Prison o >
Incarceration
Training Request
sResourceRoles - — -
HS5 : Hospital & . | - Training
Custody,
Treatment Request Health Treatment First aid Police contact

l [

- L
sResourceRoles u{.\}

atm : Bank ATM =
4 L
Transaction rejection  Transaction attempt

R Role Aid Aid request
aResourcenoies 4l | .

- L
shop : Shop @ Purch ES:.', attempt >

Purchase rejection,
Handout
=— Shelter attempt

GRJ?L;:;{;: ) Vﬂ\*.& Shelter attempt | =7} -
g 4 I r Shelter rejection

cResourceRoles
pt : Public transportation
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Unhoused Persons Services Organization

Personnel Taxonomy [ Personnel Taxenomy Unhoused Team ]
* Currently, unhoused )
. )
residents are everyone’s — e
and no One's problem Unhoused Management Unhoused Persons Services
* A specialized team will _
ahIEEs A
i — aPosts IQIT aPosts PIT aPosts IQIT
be Created to serve Vlﬁlnehn;:;;gm Industry Outreach Expert Charity Qutreach Expert Unhoused Manager
unhoused residents. [k —
4 ! o =il A wAffectss Risks A ]e T
. . eMitightess L — — — — — — — — = L - - - - 7 7 7 7 Job Burnout |
 They will work with O cAttectss QRS Rs Manager
| conformsTo = aSecurnity Controls 5'
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-~ =
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Strategy to Help Unhoused People and Improve Autoville

Strategic Motivation | @ Strategic Motivation ]J
mioh - aRisks A1
a =N AN . T n
g L Mizzpent Funds aEnterpriseGoals L - - o — =
Rasyiaifickng | Addiction Treatment ks sMotivatedBys» _;
| | Id = "EGE” _
e | «Enabless | Text = "Autoville will work with state and federal | _ «MotivatedBy» |
Detox Clinic wAffectss | ~ — — ~lgovernments and civic and charity organizations to provide | I
. ! aAffectss | I addiction rehabilitation treatment for all who request it." |
| eEwhibitss | |
I | |
- ‘JEH s | zPresentedBys tDrifEﬂ Bl |
aCapability s i 3 almpactedBys ] . MotivatedB a«Challenges _."':'13 — = T TR
- aDopart .. | «Motiva ¥e i)
Addiction Treatment - = i PPOTIUITyYs s L T S peduce Addiction Unhouwsed Deaths |
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«Exthibitss | sMeazurements-yearhy homless deaths : Integer | |
|
oy I
aOrganizations Safi";‘lrfrrirﬂn ml;nt J.:é | | n:_F‘rEantEI:IE}E o alirivers .-"Ei‘-‘. R
Alcoholics Anonymous | Increase of unhoused
Id = E?d . . ] sPresentedBy» :
— Text = "Autoville will provide a safe and — = = = = = = = = = aDrivers A
Ci:: P::-Iic:el pleasant enwironment for residents and Opioid Epidemic
wvisitors."
1 eE¢hibitss «MotivatedBy»
0 - - - - - - - - - - = - — — — — — & aDirivers ,{lﬁ
s |«Enablesx — T «PresentedBys —=| Urban Flight
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Name

Center for Employment Training

Chelsea Investment Corp
Employment Development CA
|_Iamborcc Housing

People Assisting The Homeless

Regional Task Force for Homelessness

Roommates San Diego
SD Housing Commission
Self Sufficiency Programs
Solutions For Change
Timmy's Place

Uplift San Diego

Name

211 San Diego

Doors of Change

Elderhelp San Diego

First 5 San Diego

Home Start

Immigrant and Refugee Affairs
Legal Aid Society

Purple Heart Homes

San Diego Wesley House

San Dieco Youth Services

San Diego - Spreadsheet

N Alignment

(949) 263-8676

B

(5] Number ¥

C

Homelessness Prevention -

-1 Service

Job Training
Affordability
Job Training
Affordability
Affordability

Strategies & Solutions
Affordability
Affordability

Less Financial Stress

Strategies & Solutions

Job Opportunity

Affordability

~ 'Website Link

cetweb.edu

chelseainvestco.com

eddca.gov

jamboree.com

epath.org
rtthsd.org

e
roommates.com

sdhc.ore

SLIC(')unr}'.g" oV
sfc.o re

upliftsd.org

Homelessness Prevention -

-1/ Population Served
Everyone
Youth
Seniors
Youth
Families
Immigrants
Families
Veterans
Students
Youth

~ | Website Link

211sandiego.org

doorsofchange.ore
elderhelp.org

first5.ore

home-start.ore

sdcoun r}'.&"( DAY

phh.org

sdweslevhouse.org

sdvouthservices.ore

D

Styles Cells

E

~ |Phone Number
(619) 527-4895
(760) 456-6000

~ |Contact Info Link

cetweb.edu/contact

chelseainvestco.com/contact

eddca.cov/contact

| (949) 263-8676

jamboree.com/contact

(619) 810-8600
(858) 292-7267
(619) 231-9400
(866) 262-9881
760) 941-6545
(619) 269-2272
(619) 234-4504

~ | Phone Number
211
760) 415-0009
(619) 284-9281
1-888-534-7785
(619) 692-0727
(619) 731-3371
1-877-734-3258
(704) 838-4044
(619) 582-0773
(619) 221-8600

epath.org/contact

rtthsd.org/contact

roommates.com/contact

sdhc.ore/contact-us

SdCl'JUl]l’}'. ooV /contact

Sfc.(n‘gs’ contact

upliftsd.org/contact

~ | Contact Info Link

211sandiego.org/contact

elderhelp.org/contact

first5.ore/contact

home-start.o Iy contact-us

lassd.org/contact

phh.org/contact

sdweslevhouse.org/contact

sdvouthservices.ore/contact

Editing Sensitivity Add-ins A
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These organizations have direct involvemement

that help prevent extreme cases of poverty withi

Some poverty prevention measures include buil
houses or providing rent assistance

All of these measures only apply to low-income

are placed here under the poverty label

These orgamizations target groups of people whi

ties or connections from others for support or a

Programs under this category give minority grot
2 ) )

to push them towards transitioning into better li

Manv progams alreadv exist to help these minox!



Personnel Taxonomy
Unhoused Types Condensed

Perzonnel Taxonomy | Perzonnel Taxonomy Unhoused Types Condenzed ]J

wvalueTypes
Current Housing

wvalueTypes
Unhoused Cause

«Persons ,EI,T
Unhoused Person

MeasUrements

zMeasurement:Unhoused Type : Unhoused Type

enumerstion liter: enumeration liters «Meazurement:Primary Cause : Unhoused Cause avalueTypes avalueTypes
Shelter Mental Health sMeazurementsSecondary Cause | Unhoused Cause Fuzzy Unhoused Type
Tent Unemployment zMeazurementsTertiary Cause Dl enumeration fiterals
Street PTSD zMeazurementsTime Unhoused : Elapsed Time{id} Yes Chronic
Park Family Breakdown zMeazurement:Resides : Current Housing Ho Episodic
Under Bridge Substance Abuse zMeazurement=Age : Integer Unknown Tranzitional
Unhouszed Encampment Domestic Violence alMeazurementsCriminal Hiztory : Boolean Sporadic Hidden
In Wehicle liness aMeazurementsDependent Children : Integer Other Other
Other Dizaffiliation aMeazurementzFamily Support : Fuzzy
Housing Not Available zMeazurementsMotivation : String
Housing Unaffordable zMeazurementz:Employed : Fuzzy
Other T
| | | | | | | |
«Persons T aPersons «Persons T aPersons T aPersons T aPersons aPersons aPersons aPersons T aPersons
General Domestic Violence Mental Health Employed Substance Abuser Legal Offenders Voluntary Homeless Unemployed Immigrant Aged Out Foster




Personnel Taxonomy
Unhoused Types Part 1

Personnel Taxonomy [ Personnel Taxonomy Unhoused Types Part 1 ]/J

avalueTypes
Unhoused Type

Chronic
Epizodic
Transitional
Hidden

Other

avalueTypes
Current Housing

Shelter

«Persons ﬁr
Unhoused Person

wl
M
Jeazurement=Secondary Cause : Unhoused Cause
=
M
JeasurementzResides : Current Housing

mea SUremenis

sazurement=Unhoused T'_.fﬁre : Unhoused Type
sazurement=Primary Cause : Unhouzed Cauze

easzurementsTertiary Cause
saszurement=Time Unhoused : Elapsed Time{id}

sazurement=Age : Integer
sazurement=Criminal History : Beolean

Tent ‘[
Street "r'
Park o

Under Bridge
Unhoused Encampment I
In Wehicle s

al

leazurement:Dependent Children : Integer
sazurement=Family Support : Fuzzy
zMeazurement=Motivation : String
leasurement=Employed : Fuzzy

Other

I

avalueTypes

avalueTypes

Unhoused Cause Fuzzy
Mental Health Yes
Unemployment Mo
PTSD Unknown
Family Breakdown Sporadic
Substance Abuse Other

Domestic Wioclence

liness

Dvi=affiliation

Housing Not Awvailable
Hous=sing Unaffordable
Other

aParsons ﬁr
General

aPersons

Employed

IIEI.T

Unemployed

aPersons ﬁr

«Fersons T

Substance Abuser

aPersons ﬁ‘r
Mental Health

afctuslPersons
Bob : General
{actualCondition = Terminal Cancer, 4th
Street Bridge. Unhous ed Encampment,
Underemployed}

Age = 42

Criminal History = true
Dependent Children = 0
Employed = Sporadic

Family Support = Sporadic

M otivation = "Daily strugagles”
Prirmary Cause = lliness
Resides = Shelter

Secondary Cause = Unemploy ment
Time Unhoused = 20.0
Unhoused Type = Chronic

aActualPersons

Jose : Employed
{achualCondition = In Wehicle, Stable,

Employed}

A

Age = 22

Crniminal History = false
Diependent Children = 0
Employed = Yes

Family Support = Sporadic
M otivation = "Find housing.”

Resides = In V ehicle
Time Unhoused = 6.0
Unhoused Type = Transitional

Primary Cause = Housing Unaffordable

aActuslPersons

Larry : Unemployed

{achuslCondition = Couch Surfing,

Stable, Apartment,
Underemployed]}

&)

aActuslPersons
Wilfred : Substance Abuser
{achusiCondition = 4th Stre=t Bridge,
Urshelter=d])

a

aActualPersons E‘.
Fred: General
{achusiCondition = Burgen Park,
Unhoused Encampment, Unemployed)

Age = 26

Criminal History = true
Dependent Children = 2
Employed = Mo

Family Support =Y es

M aotivation = "Find a job"

Primary Cause = Unemploy ment

Resides = Other

Secondary Cause = Housing

Unaffordable
Time Unhoused = 10.0

Age =41

Crniminal History = frue
Cependent Children =0
Employed = Sporadic

Family Support =Y es

M otivation = "Addiction freatment”
FPrimary Cause = Substance Abuse
Resides = Other

Secondary Cause = Family
Breakdown

Time Unhoused = 10.0

Unhoused Type = Episodic

Age = &7

Criminal History = true

Primary Cause = PTSD

Resides = Street

Secondary Cause = Substance Abuss
Time Unhousad = 500.0




Employed

" Personnel States [I% Employed ]J

The as=sumption is that the unhoused person will
remain employed while =earching for housing.
[ Unhoused \
i 'Z.-" Strategy
Income] [Improve Skills] [Sharing] [Money Management] [Finaniial Assistance]
g [Houzing |Sassistance]
r Job Searching -] r Upskilling -] [ Searching for E‘-_hared ] [ Requesti_ng Housing Training in Finance Requesti_ng Fimancial
Ldu.-'Jut:-Eearn:h J [dua‘JubTraining J Accomodation Assistance Assistance
[-:Icl.-' Find Hou=ing J [u:l-:u' Homelessness Coordination J [-:Iu:l.-' Caze Management do / Homelezsness Prevention
[Complete] [Tomplete] [Complete]
[Complete]
[Complete] [Complete]
Housed?
L L% L% } _{ i i
| [No] | [es]]
- [ Housed ]
Nty k,




Substance Abuser

“Personnel States [E‘% Substance Abuser ]J

The one state which is not shown is death, of Other aspects such as unemployment, etc. are not
course, which is sadhly always possible. T zhown. These are covered by other diagrams.
Woluntary Exit i Abusing 1 .
— F
Arregted
Support Reguest Volyntary Exit Treatment Reguest Owverdoge

|’ In Support Group | | Arrested ] | In Addiction Treatment | ‘ Receiving
" - ; h Hospital
do / Substance Abuse Support - do / Substance Abuse Treatment
< Court Hearing . Treatment
f -
VWhat Adjudication [Treatment Requested Treatmeni Complete
SErvices < =
are
provided Treatment Complete [Treatment Accepted] [ [Treatment Rejected]
here? - '}
Chgice
Sentence Complete
Incarcerated I

k3
[Support Rejected] /

[Support Reguested]

[Support Reguested]




Conclusion

* By understanding the causes of homelessness, what the major
events are, and the cycle of homelessness, Autoville leaders can
attempt to intervene and end the cycle.

eAs
anc

* Hel

necialized department will be created and funded with authority
responsibility to address the problem.

0 will be provided with treatment, counseling, jobs and shelter.

 Funds made available will be used to improve the city.

» Autoville will monitor the situation to ensure that the money is well
spent, and that the situation is improving for the both the city and

the

homeless people.

» Understanding the human dimension allows us to evaluate
technology that might help — people before systems.

55/



Graduate School of System Design and Management %
Keio University Xsm Ob

Symbiotic and Safety System Design Laboratory

UAF-Based System Architecture Definition of
Japanese MaaS: A Study of Show-Country Maa$S

Hiroki Ikegaya



BIG Models are not Always Better Models

“...All models are wrong, but some are useful”

“Since all models are wrong the scientist cannot obtain a
"correct” one by excessive elaboration. On the contrary
following William of Occam he should seek an economical
description of natural phenomena. Just as the ability to
devise simple but evocative models is the signature of the
great scientist so overelaboration and over
parameterization is often the mark of mediocrity.”

George E. P. Box

“...seek an economical description...”

86
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The Future




UNCLASSIFIED

DoD AFW History

ORMATION. ~

DoDAF 2.x
(2010)

.__\\\

*Fit-For-Purpose (FFP)

*Ontology replaced complex
DO DAF 1.)( relational metamodel
4 (2004)
TN *Expanded to all
CAISR DoD Mission Areas
*Oriented to usage
Fraﬂ‘g%‘g’)ork in JICDS and DAS

*Standardized diagrams
*Unified operational
analysis and systems

Commercial engineering

Systems and *Metamodel to execute
Software architectures in

Engineering communications

Methodologies simulator

UNCLASSIFIED

\
*Oriented to usage in all 6 > UPDM 2.x
DoD core processes

New AFW
(2024)

Legend:
UAF
UPDM
TOGAF
IDEAS
DoDAF
MBSE
CADM

Unified Architecture Framework

Unified Profile for DoDAF and MODAF

The Open Group Architecture Framework

International Defence Enterprise Architecture Specification
DoD Architecture Framework

Model Based Systems Engineering

Core Architecture Data Model
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OMG Model-based Acquisition (MBAcq) User Group:
A Government & Industry Collaboration
Reference Architecture and Patterns

OMG UAF Summit 2024 Reston VA

LAURA E HART
MBACQ UG CO-CHAIR/OMG UAF CO-CHAIR
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Model-Based Acquisition (MBAcq) User Group Introduction

About MBACc(q

Model-based acquisition is the ~ Supphicr |
Technical approach to Proposes
acquisition that uses models e —
and other digital artifacts as

the primary means of Sedty | system

information exchange, rather defes adouistion

than document-based
information exchange.

Goverment Reference g = C = = ==
g Solution Compliance Ewaluation
Madel (GRM] Architecture Evidence Criteria

Government (68) (Total 171) Industry (103)
Participation Lockheed/MITRE Co-Chairs

=LM

= Boeing

= AF
= Ammy

= Navy
= NASA
= NRO

QUSD R&E

= QUSD A8S ]
= Gov Contractors

= Raytheon
= DAU
= MITRE

» JHUAPL

= Parsons
= NG

= SAIC

» GTRI

= Booz Allen

Aerospace Corp

= Stevens
» Dassault
= Other

OMG

s Object
Managemant

Why MBAcq Matters

Customers are increasingly specifying MBSE in RFPs
Customers are increasingly requiring models in proposals
Lack of standardization raises proposal learning curves &

o : : : compliance risk
Model Based Acquisition will be disruptive

Increased interest to organize around the MBAcq UG to define and
standardize approach

Broad government and industry participation

Gov & Industry have an opportunity to shape future MB
Acquisitions & Compliance together

Expected Timeline

2022: Formed Team & Framework

2024: Q2 Govt Ref Arch

2024: Q4 Acquisition Users Guide

Q2/3 DAU Acquisition Training

Q4 Acquisition Model Example

Ongoing: Curate and Create Reusable Content
(Reference Architectures, Domain Overlays, ...)

Last updated 6/9/2023

* Full lifecycle should be addressed during Acquisition!

For more information contact:

laura.e.hart@Imco.com
rahaselden@mitre.org
toni.m.nolder@aero.org
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1. Architecture Evaluation Criteria (AEC)

Modaling Convanmans

—— )

Modaling Fasarns

|
Domain Overlay Profles
o
BTl ‘le

Tachalcal
qul.l:u Ryies

1. The AEC provides model structure for RFP content
and evaluation tools:
. Modeling Patterns
* DO Profiles (i.e. MOSA, Data Rights, certs )
* Interface & Analysis Definitions
. Templates & Schemas
* Evaluation Criteria & Scoring (Section K, L, M)
* Reports & CDRLS

Model-Based Acquisition

2. Dbjectwe Archltecture Description (OAD)

B o b el e A ol ] e e T
:h;-mw[m’-n;:-wmwpmm
R e e e e L LR I hvur____jguu.

s -...|.| e fwas | o fawe g Trew ey

T T T TSP

Beigy

w2moe
i

I;fEJ

=
[l S m b o g2

Populated with Prograii
& contract Data

< 4. Unified Architecture Framework (UAF) Process Guide for Acquisition 2

2. The QAD is a descriptive model containing the

program requirements, constraints and context

*  High-level Capabilities, mapped to Operational
scenarios, traced to requirements (e.g. CDD, SRD,
Conops)

*  Technical performance measures (i.e. KPPs, K5As,
MOEs..)

*  Any required architectural partitioning including
structural and functional

(Based on UAF acquisition process guide and template)

3. Model-based RFP Package

BLERER I - S )

e A N L
(LI il
'

e T
[
bl

Iemureeel

3. The Model-based RFP model contains the populated
OAD&AC 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 MBAca to create, respond and evaluate a
Model-based RFP.

I!u! htl
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MBAcqg Future State

Bringing it all together!

F
OMG
e Object

Managemmant
Groug.

package DMM Concepts | Acq Conceptual medel (4 CM) ])

Bidders Library

T

for compliance
Contains Provi

Non-model
Artifacts

Compliance Criteria =

ne and Codify

[

|

|

|

| A Domain Overlay is a modular
| structured approach to address
| a domain concern and means

|

|

|

|

|

|

|

iel Based RFP Package

daiten

These are examples of DOs

odel Catalog

_ RFP from Acquirer

Response from Supplier

Acquirer

Uses |
I
; |
The OAD is the GFI model & Evaluates .
. i | Supplier
="Logical AD that will be
referenced as a specification- .. | Proposes
EESAL 10 J 1= Model Based Proposal
‘System of Interest )-M

wn Criteria (AEC)

Refines

Acquisition Reference Library (ARL)

| DOs provide a modular
| structured approach to
ddress a domain concern

Any sis Patterns

Doy gin Overlay (DO)

d means for compliance

[ Concern

Metadata

Analysis Algorithm

| View Specification

Defined by

Electronic Data ltem
Description(eDID),
Templates & schemas

|Heuulaliuns and Policies |<7

I(“i

User
Guide

Catalog
Card

=4

mples

(AR ATATAY

Cyber

MOSA

IP Data Rights —

Nuclear Surety

Objective Architecture
Traceability

Requirement
Traceability

| Digital Eng Env Constraints |

Contains

|

Objective Architecture
Description (OAD)

OAD conforms
to the ARA

2FA Dy

Reference
Architecture

Uniform Contract Format {(UCF)

The ARA defines the

information required by any

particular OAD

Section K

!

B —

Section L

[sectionm |

Sections oF the IAPI#X' 'ié'é‘i‘ﬁ
reference other-specialized

RADs (i.e. air veh RAD)
[ Requirements

| Contains
| proposed Non-model
| Artifacts
l :
| whA Dn Contains Evaluation
| Solution Criteria
Architecture Contains
| Description Compliance
| Evidence
Compliant with
T
=RAD»

Acquisition Reference Architecture

[ARA)

and content definition

High Level Capabilities

( The ARA provides context
|
|
|

Key Performance

|0perat|unal Scenarios |(—

Parameters KPPs

Physical and Functional

Constraints

|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|



MBAcaq: Gov creates

Guides and constrains

The Architecture Continuum

Defining Guidance! View Specifications Views

\\ | /

the development of

OEM Response is compliant with
Solution

Enterprise Architecture (UAF)

* “Blueprint” for Organization
* Provides System Context

OAD * MOEs, Enterprise Rs-Sr

el

Operational Capabilities

Operational Scenarios

4y~ Traceability 47

>
0
=3
%l
2
Key Performance Parameters - -
= : Logical System Architecture (UAF or SysML) _
@ Physical & Functional Constraints = ACA R'ESU".S_, MOPs : - .' o :— ::- :
9 * Customer Requirements Ra >, M i
Hlj: |:|I_J:r'-:.-r'|'|1_':|'|t:?. . S}l’S 'l'_e I'T"I Rs_ Sr r - £
E.: .
B 2
g = 47 Traceability Domain Overlays (DO) ’1%
r Froposed i
! T System Architecture (SysML) —
p * Derived Requirements bdd_
o nes Evidsnes * Compliance Evidence (as defined inthe DOs)  [__ibd,
5‘ Traceability to OO0 5
a Reqgulireaments Allocat] on
1 — L
o
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Implementlng Mission
Engineering with UAF

Matt Gagliardi mgagliardi@systemxi.com

Matthew Hause mhause@systemxi.com
DRIVING DIGITAL DEVELOPMENT James N Martin James.N.Martin@aero.org
Mark A Phillips mark.phillips@rtx.com
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UAF V1.3 RTF Roadmap

Features Missions Engineering
Additions Only

Submit RTF report in December
2024

Specification release expected in
June 2025

Mission Engineering presentation is
available on Youtube

Strategic Taxonomy [ Hoth Invasion Missions ]J

aActuziMissions

Hoth Invasion : Planetary Invasion Mission

AM = Hoth AM

invasion Execution Phase = Hoth EP
invasion Planning Phase = Hoth PP
LM =Hoth LM

Scenario = Hoth Planetary Invasion
SM = Hoth SM

eMissionEngineeringThreads @-
Execute Hoth Planetary Invasion

«ProcessAdaptsToActualinititatives |

AL

cActuziissionPhases "
Hoth PP : Planning Phase

cActuziMizsionFPhases
Hoth EP : Execution Phase

eActuaiMissions
Hoth LM : Landing Mission

M

cActuaiMissions
Hoth AM : Attack Mission

™M

invasion Execution Phase = Hoth LMEP
invasion Planning Phase = Hoth LMPP

cActuaiMissionPhases Q
Hoth LMPP : Planning Phase
MissionPhase = Planning Phase

cActuzillissionFhases 5
Hoth LMEP : Execution Phase

MissionPhase = Execution Phase
)

invasion Execution Phase = Hoth AMEP
invasion Planning Phase = Hoth AMPP
Vignette = Hoth Attack

aProoessMaptsToAl:tuall nititatives

l

cActuzilissionFPhases

Hoth AMPP : Planning Phase

MissionPhase = Planning Phase

cActualMissionPhases 0
Hoth AMEP : Execution Phase

Goal =
¢ Destroy Rebel Defenses
< Capture Luke Skywalker
¢ Prevent Rebel Escape

MissionPhase = Execution Phase

=

sActualMissions
Hoth SM : Scout Mission

"M

invasion Execution Phase = Hoth SMEP
invasion Planning Phase = Hoth SMPP

cActuaiMissionPhases N
Hoth SMPP : Planning Phase
MissionPhase = Planning Phase

cActuzlMissionFPhaszes "
Hoth SMEP : Execution Phase

MissionPhase = Execution Phase
)

CPTOQTSWBD!STOAC(L.NI nititatives

|
Deploy Attack Force

.ProcessAcaptsTolrctuall nititatives

eMissionEngineeringThreads
Destroy Key Rebel Hoth Defenses

<53

eMissionEngineeringThraads <q>'
Scout Hoth Surface

Copyright © 2024 OMG. All rights reserved.
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https://youtu.be/3rFf9DHPer8?list=PLNl1oy_PghgOoOiEUwcwKpZ-3jcBL0_qR

96

UAF V2 REQUIREMENTS

# Name

1 & [ 1 Mandatory Requirements

2 [l 1.1 Provide UAF Metamodel
3 [’Rl 1.2 Provide UML Profile for UAF
4 [rl 1.12 Provide SysML V2 Model Library for UAF

. Architecture Modeling Support for Defense
2 [&l 1.: o
Organizations

(3 [&l 1.3.1 DOD Support

=J

[ 1.3.2 NATO Support

8 (el 1.4 Enable the Expression Of Business Process Models

g | g Use of SysML Parametrics Elements and Diagrams
"~ Mapped to Measurements

Copyright © 2024 OMG. All rights reserved.

Text

The standard shall include a normative meta model that captures the concepts of UAF without regard to
the target implementation selected. The meta model shall be derived from UAF 1.2 meta model. The
meta model shall be expressed in UML.

[Note]: The purpose of the meta model is to ensure that the concepts of UAF are adequately covered
and provide a basis for communication between the domain stakeholders and the implementers of UAF
V2. It serves as the specification for the UAFMLs.

The Standard shall define a normative UML profile for UAF. The profile shall inherit SysML V1.7
stereotypes, to the fullest extent possible. The profile shall provide:

A. A list of stereotypes and relationships between them, tag definitions, and constraints.

B. Mapping between UAF profile stereotypes and UAF Metamodel concepts.

The Standard shall define a normative SysML V2 Model Library for UAF. The library shall provide:
A. A list of elements and relationships between them, properties, and constraints.
B. Mapping between elements in the model library and UAF Metamodel concepts.

The standard shall provide the ability to represent an internally consistent common core of artifacts for a
set of defined viewpoints that support Defense Organizations' modeling needs. Proposals shall provide
the ability to represent viewpoints defined in DoDAF and NAF.

The standard shall support DOD needs for mission engineering, Joint Architectures for Capabilities, and
Systems (JACS), and Joint Capabilities Integration and Development System.

The standard shall support NATO needs for building NAF compliant architectures.

The standard shall utilize the BPMN syntax and semantics to enable the expression of business process
models. This requirement shall be met using the UML Profile for BPMN standard. The elements
appearing on a business process model shall be integrated and constitute part of the Architecture
Description (AD).

[Note]: This requirement applies to implementation of UAF meta model based on UML Profile for UAF
only.

The standard shall provide the ability to use SysML Parametrics, Elements and Diagrams to specify
mathematical constraints on the structural elements of an AD. These elements shall be reflected in the
UAF V2 views and constituent models.

Documentation

This is most likely
replaced by KerML-
based metamodel.

It is questionable if
we are to provide
one. We need to see
if SysML V2 is going
to provide the
profile to keep
consistency

Critical show
stopper with SysML
V2.

OMG
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Management
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UAF V2 SST Roadmap
Kick-off UAF SST

Submit RFC when SysML V2 is finalized as a new OMG specification

Stop maintaining UAF 1.x right after UAF 2 RFC is accepted by the AB

Overhead in terms of resources
Risk of one deviating far from another. UAF V2 should supersede UAF 1.x completely

Provide continues support of SysML V1.x based UAFML implementation under
the umbrela of UAF V2.

Submit V2 for ISO update

OMG

s Object
Management
Copyright © 2024 OMG. All rights reserved. Group.




Transition Plan

UAF 1.3

UAF 2

Normative Normative
- UAF DMM » « UAF MM
 UAF ML (SysML V1 based) »  UAF ML (SysML V1 based)
» + UAF ML V2 (SysML V2 based)
Non-normative Non-normative
* Traceability « Traceability
 Example Model « Example Model
* EA Guide e EA Guide

Copyright © 2024 OMG. All rights reserved.

vVYYVYY

« MBACcq Guide
e Mission Engineering Guide
* Transition to V2 Guide () M G

s Object
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Group.




Transition Plan

UAF 2

Normative Normative

 UAF MM

* UAF ML (SysML V1 based)

* UAF ML V2 (SysML V2 based) » + UAF V2.x/3 (SysML V2 based)
» « UAF API

OMG

s Object
Management

Copyright © 2024 OMG. All rights reserved. Group.




100

Areas of Improvement

Mission Engineering

Addition of Use Cases

Services Modeling Improvements
Portfolio concept

Architecture vs. Configuration
Revisit Value Streams

Model-based Acquisition Support
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Timeline

Issues Solving

UAF ML V2
(SysML V2-based)

Example Model
Traceability

EA Guide Updates
Documentation

Initial Submission

2024 Q1 Q2 Q3 Q4 2025Q1 Q2 Q3 Q4 2026Q1
]
[
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OBJECT MANAGEMENT GROUP®

* Resources:
* UAF Specification: https://www.omg.org/spec/UAF/1.1
* UAF Example Model: https://www.omg.org/cgi-bin/doc?dtc/19-06-18.pdf
* Contact your UAF tool vendor: PTC, IBM, Dassault, Sparx
 UAF/UPDM Wikipedia pages (soon to be updated)

* Groups
 Join the OMG UAF Revisionary Task Force (info@omg.org)
e UAF Linked In https://www.linkedin.com/groups/8878655/
* INCOSE MBSE and Architecture groups

 Conferences and Seminars

* INCOSE International Symposium: https://www.incose.org/symp2021/home
* OMG UAF Summit https://www.omg.org/events/2021Q1/index.htm
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Tool Myths S5/

Buying tools doesn’t make you a carpenter Buying an MBSE tool doesn’t make you a
model-based systems engineer.
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