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https://sp.slalom.com/ourfirm/studio/SitePages/templates.aspx
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Enterprise Transformation
Proper planning is the key to achieving a successful Enterprise Transformation.

- Documents are widely used for this purpose
today; however, they provide limited analytical
support to the decision maker and lead to
delays and failures of the Enterprise
Transformation.

- Model-Based Enterprise Architecture can
effectively support transformation planning by
considering available resources, including
systems, personnel, and technologies, as well
as identifying any new resources to acquire or
develop.
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Are we speaking the same language?

- Engineered systems include products, services and enterprises

- “Enterprise’ is intended to mean a large undertaking, especially one of large
scope, complication and risk — “a complex web of interactions distributed
across geography and time” (Rebovitch & White, 2011)

a purposeful or industrious undertaking (especially one that requires effort or
boldness)

- Services and enterprises usually depend on technological products but are
essentially forms of socio-technical sysiems

INCOSE-TP-2020-002-06 | 22 July 2019
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Product Service Enterprise
Relatively simple Software intensive Fuzzy Requirements
Verifiable Requirements Involves products and other services Involves a lot of risk
No human resources considered as part Human resources may be involved Rich of human resources
of system Made of services and products
Complicated Complex

l | | i I I i
f technical socio-technical
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Company/Multinational Corporation » Apple, Toyota
Program/Project (Space, Military, DT etc.) » NASA Artemis Program
Mission » NATO Air Policing Mission
Smart City » Singapore’s Smart Nation

Climate Mitigation and Energy Transition » European Green Deal
Efforts

The European
Green Deal




Why This Paper?

* This research:

+ Studies a city bus transportation transformation from hybrid to fully electric using
Unified Architecture Framework (UAF).

* Propose a UAF-based approach to enterprise transformation planning by streamlining
the UAF EA guide to include only the relevant viewpoints, aspects, and views for this
specific purpose

* Assess the feasibility of using UAF as a tool for enterprise transformation planning

* Tests the feasibility of UAF and proposes a new model-based approach to efficiently
apply UAF to enterprise transformation planning.

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. incose.org | 9



- <~ UAF
What is UAF? A NS
A standard to develop architectural descriptions
iIn commercial industries, federal governments, and military organizations
compatible with DoDAF, NAF, MODAF

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 and Lockheed Martin

Is an international ISO standard ISO/IEC 19540:1 and ISO/IEC 19540:2

Current version of UAF specification is 1.2
https://www.omg.org/spec/UAF/1.2/About-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 © 2025 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




UAF - Transformational Approach

DRIVERS === == OUTCOMES

1 ]
Hag ! S Desires _ _

Portfolio (Future)

—| System

~ System —

System
—| Systemr* System | —

System —
—> System —»
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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?

Personnel
&
Resources

Security ‘
S |]-

Standards

Operationg

Requirements

@ 2025 Object Management Group
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Solving UAF Puzzle — Principle Schematics

Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.
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Architecture Evolution

Phase 1

» Phase 2

» Phase 3

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Per

mission granted to INCOSE to publish and use.
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Proposed Approach
and Case Study
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Operational
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Personnel
Ps

Resources

Model-Based Enterprise Transformation Planning Workflow

1. |dentify 2. Capture
Transformation Enterprise Strategy
Drivers & Challenges and Capabilities

3. Capture
As-ls
Architecture

4. Define
To-Be
Architecture

5. Define Projects
Portfolio
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Transportation Enterprise Transformation

Has 1 I Desires

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.
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1. Identify Architecture Drivers and Challenges

7

| «PresentedBy» | «PresentedBy»

Determine WHY an enterprise needs
transformation:

¢ Drivers for a change

* Challenges that pursuing these
drivers will present

* Opportunities based on drivers
and Challenges we can pursue | MotivatedBy» | MotivatedBy» | MotivatedBy»

incose.org | 21
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Drivers To Challenges To Opportunities

/e 03 Health Benefits
/3% 06 Lower Operating Costs
/%, D8 Economic Benefits & /% C3 High Initial Costs &
/% 01 Resilient and Sustainable Environment

/88, 04 Technological Innovation

AC5 Ch Speed B A4 05 Resilience and Reliability
5 Charging Spee

/4. D2 Energy Efficiency &
/% C4 Limited Range &

P Drivers @ A I - /24 C1 Charging Infrastructure /B8 02 Smart City Initiative
D1 Environmental Concerns
/% C2 Grid Capacity &

/4, D5 Government Incentives &
/% D7 Noise Pollution Reduction
/% D4 Regulatory Pressures

/4. D6 Resource Conservation

A4 D3 Technological Advances B—— £ C6 Limited Vehicle Options &

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. incose.org | 22



2. Capture Enterprise Strategy and Capabilities

Plan an enterprise transformation from AS-IS phase to TO-BE phases

Ildentify Goals and Capabilities of the current and target phases

. 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

= v
[f&@ Hybrid Fuel |

& Fully Electric |

[é5 Electric & Aut... >

[[& Transition to Electrical

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. incose-org | 23



Enterprise Strategy

./2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

W w
& Hybrid Fuel |

[ Fully Electric ]
|

[&5 Electric & Aut... >

[[& Transition to Electrical ~ _//

# 2 Name Text

1 B [ Goals yyy/i

2 2 K EG1 Reduce Carbon FOOtpril’// R uc%eﬁﬁon footprint of public transportation to 0

3 E EGS8 Transition to an E|¢ric Bus Fleet raﬁiof#public transportation services to an all electric powered fleet.
4 K EG9 Manage Charginy V4 %ur%{buses are adequately charged and ready for service.

5 B EG10 Deploy Ch%g Infrastructure /E%%?e necessary charging infrastructure, including fast chargers and overnight charging facilities, to support electric bus

6 B [ EG2 Lower Operaﬁg Costs / ﬂwaperating Costs by 15%.

Tgfoperate electric buses in the most energy-efficient manner, optimizing charging schedules, maintaining batteries, and monitoring

7 E EGS5 Ensure fficient Operation wer consumption are key objectives.

8 B EG6 Perfrm Cost-Benefit Analysis / Co.ntinf.lously assess and ew:lluate the cost-benefit analysis of operating electric buses versus diesel buses, ensuring that the
objectives result in cost savings over the long term

9 E EG7Ahnovation and Technology Adopti;n Strive to ad.opt innovative t.echnologi.es, such as rapid-charging systems, battery management software, and advanced electric bus
models to improve operational efficiency and reduce costs.

10 B EGﬂower Maintenance Costs Lower Maintenance Costs by 40%

N E :EG4 Training and Skl Development E?leé;ié?;t maintenance and operational staff receive the necessary training and skills to manage and maintain electric buses

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. Incose.org | 24



«Capability» @
Bus Transport

|

«Capability» @ Phases
Electric Bus Transport <
' t
\ L
«Capability» (©) «Capability» ©) «Capability» ©
Recharging Management Electric Bus Storage and Maintenance Charging Infrastructure

«ActualEnterprisePhase» F@

Fully Electric :
Transportation
Enterprise Phase
{endDate = 2039-12-31,
startDate = 2030-01-01}

«Capability» Phases
Transition From Hybrid to Full Electrical Fleet <
«Capability» «Capability» @ «Capability» «Capability»
Public Awareness and Education Charging Strategy Data and Analytics Infrastructure Planning
«Capability» @ «Capability» «Capability» @ «Capability» @
Testing and Pilot Programs Infrastructure Deployment Supply Chain and Procurement Feasibility Assessment

«ActualEnterprisePhase»
Transition to F@
Electrical :
Transportation
Enterprise Phase
{endDate = 2029-12-31,
startDate = 2023-10-01}

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use




INCOSE
3. Capture As-Is Architecture

Iteration i Iteration i+1

Baseline Architecture

"

Target Architecture

Baseline Architecture

N

Target Architecture

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.

Document the architecture of the
current enterprise phase (baseline
architecture), including:

* “As-Is” Operational Architecture
* “As-Is” Personnel Architecture

* “As-Is” Resources Architecture

incose.org | 26



Operational Architecture

Purpose: describe the requirements, operational behavior, structure, and

exchanges required to support (exhibit) capabilities. Define all operational
elements in an implementation/solution independent manner

Solution
Independent

Solution
Dependent

Resources Suite
Resources Suite
Resources Suite

Resources Suite
Resources Suite
Resources Suite

Resources Suite
Resources Suite
Resources Suite
Resources Suite
Resources Suite
Resources Suite
Resources Suite
Resources Suite
Resources Suite
Resources Suite

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. incose-org | 27
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Hybﬂd Fue| Phase Operational Structure [@ Hybrid Fuel Phase Operational Scenarios ]J
GperaiontProcens Fiow | [ Samees s8] ‘ «OperationalArchitectures &8
[ ————— e — . e - - - — Hybrid Fuel Operational Scenarios
. - I o ‘ f I t ]
[ ]
‘ B © e 3| [ B
b 5| e F "‘ i Hybrid Fuel Bus Dispatch & Hybrid Fuel Emergency Hybrid Fuel Maintenance
o = ~. ’ g7 gt i Return to Yard Operations Operations Operations
== |
Bus Norer sOperationalrchitectures £ «OperationalArchitecturss ) sOperationalArchitecturss o
e Dispatch Diesel Bus Respond to Traffic Accident [ Perform Scheduled Diesel ||
LKl =1 Bus Services
v et «OperationalArchitectures. = -
- — ——— - eOparationalArchitectures en sOparationzlArchitecturss Kéﬁ
Operational Internal Connectivity [ Dispatch Diesel Bus ]) Perform Medical T Perform Scheduled Trolley a3
= Emergency Response Bus Services
«OperationalRioles «OperaticnalRoles «Oparationalirchitecturzs. Fod | mmdmre'_
- . . - . . P e Perform Ui heduled D |
BS0 : Hybrid Fuel Driver Operations @ BMO : Hybrid Fuel Bus Maintenance Operations @ “"’""’I;‘r:;"l DI '“:' HE mB::cnemlilrs i
. — aOperationalArchitacturss. gﬁﬁ
aOperationalRoles aDperationalRoles =
- - . . . Perform U heduled
DB Driver : Diesel Bus Driver [1.."] (% DBM : Diesel Bus Maintenance [1] @ Tmlr:! BT:REWM ]
eOperationalirchitectures. 2
12 Bug Mumber, A Order Diesel Fuel )’
01 Assigned Route - )
015 Bus Mot Serviceabls OperationalArchitectores ﬁ
4 A = Bushot Serviceabl Maintain Scheduled Services &
012 Driver|Credentials JI= Bus|Not erviceable Material Inventory
aDperationalRoles @ aOperationalRoles @
DO : Hybrid Fuel Dispatch Operations > 50 : Hybrid Fuel Scheduling Operations
D15 Bus Mot Serviceable

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use



As-Is Personnel Architecture

Hybrid Fuel Phase

Personnel Structure | Hybrid Fuel Phase Personnel Structure ]J

The purpose of this step is to describe and understand the human role in
systems/enterprise architectures.

Describes WHO?

-

Trolley Bus Dispatch

3.6

!

-
-
1 B -

4.6 5 4.5

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.




As-ls Resources Architecture

Hybrid Fuel Phase

&/

Resources Structure [ Hybrid Fuel Transportation Main Capability Configurations ])

{redefines Bus Scheduled
Services Faciliby}

{redefines Bus Repair

Facility}

aOrganizations ﬁ

J
1 Diesel Bus Maintenance Dept

The purpo

architecture that implements operational

se of this step is to capture a solution

requirements and exhibit capabilities.

aOrganizations @
Hybrid Fuel Driver & Scheduling

4)‘ <Organizations @ ‘

Bus Dispatch

«Posts 8"
Operations Manager

{redefines Bus Scheduled
Services Facility}

A

{redefines Bus
Repair F acility}

aOrganizations @'
Trolley Bus Maintenance Dept

|

|

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.



Define To-be Architecture

Multiple “to-be” architectures can be produced

If multiple “to-be” architectures are specified, a trade-off analysis is performed to select the
optimal one

Additionally, the “to-be” architectures can be based on the relevant “as-is” architectures,
using them as a baseline, rather than being created from scratch

[else] [else]
[all Operational 1 [al Rgsources
Define To-Be Architectures (" N Archrts_:ctu res
Operational defined] _| Perform Trade- Define To-Be defined] | Perform Trade-
Architecture Off Analysis Personnel Architecture Off Analysis
\_ \I/ J
I N
Define To-Be
Resources
Architecture
o J

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. incose-org | 31



Define to-be operational Architecture

Fully Electrical Phase

Built from scratch to allow flexibility of the
architecture and avoid constraints from
existing solution

Operational Structure [

Operational Scenarios All Levels ]J

Operational Structure [ Operaticnal Scenarios With Capabilities ])

«Exhibits»

| «Exhibitss

«Exhibits»

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.

Operational Process Flow [ [ Charge Electric Bus | |

«OperationalRolexs
EBCS : Electric Bus Charging

«OperationaRolen
EB Driver : Electric Bus Driver

&

Station

«OperationaRoles
EB: Electric Bus

&

®

7]

s ot e trs menrs |

{]
125 Authentication

[else]

Permission to Charge

0121 Start CHarging

[Authetication Failed]

m.
a 0129 Electric

[ [ charge Electric Bus ]J

011 Start Charging,
028 Authentication ™ = 7 “locemtenaiRoles | <

OperationaiRoles &
EBCS : Electric Bus Charging Station

&

0122 Charging Status,
0I30 Permission to Charge,

0123 Stop Charging 0124 Battery Status

0129 Electric Energy

. . ]

nergy

0124 Battery Status.
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Define to-be Personnel Architecture

Personnel Structure | Fully Electric Phase Organizational Structure All Levels |

* Based on As-Is
Personnel
structure

Fully Electrical Phase

o cn o e Tty 2 e * |dentifies required

Fully Electric Operati {redefi i ChangeS fOf' TO'Be
phase

Personnel [ g Organizations T: ])

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use.
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Define to-be Resources Architecture

* Based on As-Is Resources Architecture

Fully Electrical

Phase . . o
* |dentifies required changes to existing

resources architecture

* Defines requirements for new resources

{redefines Bus Operations}

«Organization»
Fully Blectric Driver & Scheduling

Resources Structure [ [ Eleciic Bus Charping Facies] |
«Post» B
1 Charging Infrastructure Manager

‘ ‘ | «Post» A incose.org | 34
ampomenss | amplementss mplementss

I I : | Charging Technician

mmmmmmmm
fffffffff | | = 5] /




Negp: e
Define Projects Portfolio

* |dentifies and describes projects required to transform the enterprise from the “As-is” to
“To-be” phase

* Projects Deliver Resuorces -> Grouped into Capability Configurations -> achieving
Capabilities

Delivers

L W TR L, Th, T, Tt i i T T B W W TR AL, T, T U P g i

Exhibits

Copyright © 2025 by Aurelijus Morkevicius, Aiste Aleksandraviciene, Edita Mileviciene. Permission granted to INCOSE to publish and use. incose.org | 35



«ActualEnterpriseFPhasex [‘5

1 ition to Blectic :
H 1 Transportation

Projects Portfolio e TLal

Project Name Start Date  End Date 2023 2024 2025 2026 2027 2028 2029

3 <+ Eim Springs Transformation Project Portfolio Oct 1, 2024 Dec 31, 2039

= <4+ Elm Springs Charging Infrastructure Deployment Oct 1, 2024 Dec 31, 2039

2034 2035 2036 2037 2038 2039

.

«Capability Configuration»

©
Charging Infrastructure ﬁ

[

& Power Supply Upar: Oct1 2024 | 2025 «ResourceArchitecture» &
Power Supply
-+ Charging Station Installation Nov 3, 2025 Nov 2, 2029
- ng Station Maintenance Jun 1, 2027

++ Recruiting and Training Charging Infrastructure FSep 1, 2028 Mov 2, 2029

[E <= Recharging Management Deployment Jun 1, 2027 Nov 2, 2029 ﬁ

< Recharging Management Software Deployment  Jun 1, 2027  MNov 2, 2029

<= Recruiting and Training Recharging Managemen Sep 1, 2028 Moy
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«ResourceArtifact»
EVBox Troniq Charging Station

Charging Infrastructure Manager

«Post»

«Post» di

Charging Technician

«Post»
Charging Infrastructure Installer

H
.
"
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Define Projects Portfolio (cont.)

The projects portfolio definition enables analysis of capabilities delivery:
when each capability becomes available
which capability configuration realizes it, and for what period of time
It also provides an overview of how changes in projects might affect capability

deployment and allows to identify capability gaps e G
Enterprise Phase
Capability Name - 2018 2019 2020 2021 20_22_ 2023 2024 __2025 2026 2027 2028 2029 2_030 2031 _ _2_0_32 2033 2(_!_39
B (C) Electric Bus Transport " — — : — ': I I v ' .

(©) Fleet Scheduling and Dispatch

111N} 111 [THNIT (11! | |

@ Emergency Support for Busses

@ Bus Washing and Cleaning

[TTERTTInIT [THRtT

© Bus Storage and Maintenance

© Electric Bus Storage and Maintenance HIm 1
1IN [
[ [
I 111

«Exhibits»
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|
© Charging Infrastructure : )
(©) Recharging Managemen:\ 1
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Motivation Taxonomy
Mv Tx

Processes Sequences
Pr Sq

Architecture

Parametersd Roadmap Traceability
Pm Rm Tr

o - Architecture Architecture
Development Architecture Status Dictionary h
Parameters Constraints
Method Am-St Am-If
Am-Pm Am-Ct
Am-Pr

Architecture Architecture
Management® Principles
Am Am-My

Architecture Architecture
Extensions Views

Architecture
References
Am-Tx® Am-Sr Am-Cn

Architecture Architecture
Roadmap Traceability
Am-Rm Am-Tr

mmary & Overview Sm-Ov

C::;a::tgi\:cit Strategic Processes Strategic States Strategic Information
St-Cn g St-Pr St-5t St-If

Strategic Strategic Motivation Strategic Taxonomy  Strategic Structure
St St-Mv 5t-Tx St-5r

Strategic Phasing
St-Rm-P
Operational Operational Operational Operational Operational

Taxonomy Structure Connectivity Processes Dperzt'\)n naslt States Sequences
Op-Tx Op-5r Op-Cn Op-Pr P Op-Sq

Operational

Operational Operational
Op

Constraints Traceability
Op-Ct Op-Tr
Operational

'“f"g:‘il:“" Services Constraints ~ Services loadmap Services Traceability

Sv-Ct Sv im Sv-Tr

Services Services Taxonomy  Services Structure Services Connectivity Services Processes Services States Services Sequences

Sv Sw-Tx Swv-Sr Sv-Cn Sv-Pr S-St Sv-5q

Environment

En-Pm-E Personnel \vailability
Ps-F m-A
Personnel and

L Personnel Processes  Personnel States  Personnel Sequences
Connectivity

Pe.Cn Ps-Pr Ps-St Ps-Sq

Personnel Personnel Taxonomy Personnel Structure
Ps Ps-Tx Ps-Sr

Competence, Drivers,

Performance
Measurements Ps-Ct PS5 m-E

Me-Pm-M

Personnel
Traceability
Ps-Tr

Personne Evolution

Resources
Rs

Security
Sc

Resources Taxonomy Resources Structure
Rs-Tx Rs-Sr

Security Controls Security Taxonomy  Security Structure

Sc-Mv Sc-Tx Se-Sr

Resources

Connectivity

Rs-Cn

Resources Processes

Rs-Pr

Security Connectivity Security Processes

Rs-5t

Resources States  Resources Sequences

Resources
Information
Rs-If

Personnt
Ps-t

L
Resource!
Resources Rs-F
Risks Constraints
Rs-Ct Resource

Rs-f

Forecast
n-f
evolution
nE Reseurcl?s
Traceability

forecast Rs-Tr

n-F

Sc-Cn Sc-Pr

Projects Projects Taxonomy  Projects Structure  Projects Connectivity Projects Processes
Pj Pj-Tx Pj-Sr Pj-Cn 773

Projects Roadmap
Pj-Rm

Standards Standards Taxonomy Standards Structure
sd Sd-Tx 5d-5r

Actual Resources Actual Resources
Structure, Connectivity, Simulation®
Ar-5r Ar-Cn

Parametric
Execution
Evaluation
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Capability Name

=] (cj Electric Bus Transport
CC} Bus Storage and Maintenance
(C: Fleet Scheduling and Dispatch
CC} Emergency Support for Busses
CC] Bus Washing and Cleaning
CC] Parts and Inventory Management
CC} Safety and Inspection
CC} Environmental Compliance
(C: Security
(C: Quality Control and Assurance
CC} Electric Bus Storage and Maintenance
CC} Charging Infrastructu s/

CC] Recharging Management ~

~

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
2 v
[ Bus Storage and Maintenance ]| «ActualEnterprisePhase» F'_'
L . Fully Electric :
o Fleet Scheduling and Dispatch Tully tlectric .
S 2 Be > Transportation
(o Emergency Suppert > Enterprise Phase
- i i {endDate = 2039-12-31,
[ Bus Washing and Cleaning > startDate = 2030-01-01}
[ Parts and Inventory >
[c Safety and Inspection b
[ Environmental Compliance >
(o Security >
Eoa >
[ Electric Bus Stora... >
o Charging Infrast... >
5 [ Recharging Man... >
‘\' b/' .
~
~
~
-
-

«CapabilityConfiguration»
Charging Infrastructure

©"
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Capability Name 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
=] @: Electric Bus Transport W 1
'@3 Bus Storage and Maintenance [ Bus Storage and Maintenance ] | «ActualEnterprisePhase» F@
(©) Fleet Scheduling and Dispatch (J_Fleet Scheduling and Dispatch > _%%
@3 Emergency Support for Busses (o Emergency Suppert > Enterprise Phase
'@: Bus Washing and Cleaning (o Bus Washing and Cleaning > g;gg:: : 5823:312:811)
@3 Parts and Inventory Management - Parts and Inventory >
@: Safety and Inspection [ Safety and Inspection >
@: Environmental Compliance [ Environmental Compliance >
(C) security [ Security >
(©) Quality Control and Assurance [o-QA >
@3 Electric Bus Storage and Maintenance (o Electric Bus Stora... >
& ~ EIm Springs Charging Infrastructure Deployment : Char... Oct 1, 2024 Dec 31, 20.. = ¥ |rast...

+~ Grid Integration : Charging Infrastructure Deployment

i

~ Power Supply Upgrade : Charging Infrastructure Deploym

4

~ Charging Station Installation : Charging Infrastructure D.

1

i

~ Charging Station Maintenance : Charging Infrastructure .,

... Oct 1, 2024 Nov 3, 2025

.. Nov 3, 2025 Nov 2, 2029

. Jun1,2027 Dec 31, 2039

~ Recruiting and Training Charging Infrastructure Personn... Sep 1, 2028 Nov 2, 2029
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Architecture
Management”
Am

Strategic
st

Personnel
Resources
Rs
Security
sc

Projects
Pj

mndart

Taxonomy Parameten Constraints Roadmap Traceability
™ Pm [=3 Rm Tr

Architecture Architecture Architecture Architecture BERcREE Architecture

Development  Architecture Status Dictionar pechieches Rhileea s Achhstun
Principles Extensions. Views References le:cd L M""st = ""Hl" Parameters Constraints Roadmap Traceability
Am-hy AmTe® Am-Se Ametn o, Am-Pm Am-Ct AmAm AmTr

Summary & Overview Sm-Ov

Strategic
Deployment,
Strategic Constraints grE Strategic Traceability

Strategic Motivation
St-Mv

Strategic Taxonomy || Strategic Structure c:‘::""‘, Strategic Processes |  Strategic States
St-Tx st oy stpr stst

Strategic Information

Strategic Phasing
m

Operatianal Operational Operational Operational " Operational Operational Operational Operational
Taxonomy Structure Connectivity Processes Ope: ‘""u mm Sequences Information Constraints Traceability
op-Pr o Opsq opif ot opTr

Services States  Senvices Sequences

Services Constraints  Services Roadmap  Services Traceability
SvTx Su-st Sv-Cn Sv-pr S-St Sv-sq Sv-Rm

SueTr

Enviranment
En-Pm ersonnel Availability]
i and o rivers 4
Personnel Taxanomy | Personnel Strucwure |+ oreonne Personnel Pracesses  Personnel States  Personnel Sequences mpetence, Dvers dparsonnel Evolution | erionnel
Ps-Tk Ps-Sr Connectivity Ps-pr [ Ps-Sq erformance S RmE raceability
Pen Measurements PsCt Pt
Me-Pm Personnel Forecast
and
Resources s Resources Resources evolution, Resourees
Conmmiety | Resources Processes | Resources States  Resources Sequences|  eSOurEeS Risks e (e
Rs-Ct Rs-Tr

Security Controls I:::T\vi:v

ScTr

Project Taxanarmy Project Traceability
PiTx - Pi-Rm PITT

s«umunxwuw Security Structure  Security Connectivity se:urllvl’-ooum Security Constraints
Setn sect

Slﬂldlrdiﬂmmmy Slmdlmsrmmn Standards

Sr.lndlrdl mdmlp Tmﬂll\ihr

e Actual Resaurces | Actual Resources Paramet
al mnunu swmn Connedlmy Execution/
Evaluation’
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| Strategic Motivation

£ Strategic Taxonomy

1 Strategic Processes

£ Strategic Roadmap

i ] Strategic Traceability

= Operational

Bl- B Hybrid Fuel Phase Operational

El- £ Fully Electric Phase Operational

- 7 Electric 8 Autonomous Phase Operational
- 7 Transition to Electric Phase Operational
I:-}-EI Personnel

Bl- £ Hybrid Fuel Phase Personnel

B~ £ Fully Electric Phase Personnel

- D Electric & Autonomous Phase Personnel
- 7] Transition to Electrical Phase Personnel
I:-}-EI Resources

B~ r:;" Relations

- Hybrid Fuel Phase Resources

- Fully Electric Phase Rescurces

- EI Electric & Autonomous Resources

- EI Transition to Electric Phase Resources
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| Projects Taxonormy

£ Projects Structure

£ Projects Connectivity

| Projects Roadmap

| Projects Traceability
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NCOSE

Summary

An end-to-end approach for planning enterprise transformation.

Validated through a case study of transforming a city bus transportation
enterprise from a hybrid to a fully electric system.

Identified several critical decisions necessary to achieve a seamless, end-
to-end transformation model.

The approach is presented to the UAF Task Force within the Object
Management Group (OMG) and gathered valuable feedback for further
refinement.

The approach and findings are documented in:

A new UAF WOW! book to disseminate knowledge and provide practical
guidance on enterprise transformation using UAF.

https://discover.3ds.com/uaf-wow-enterprise-transformation-planning
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