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BETWEEN INPUTS AND OUTPUTS

In (almost) any enterprise, you can either find...

* NO processes

. OF...

* processes that exist, but nobody knows

* processes that exist, but nobody follows
 processes that are used, but not documented

* processes that are monitored, but not optimized
 processes that are optimized, but outdated

... and many more cases.
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PROCESSES ARE ONLY ONE ASPECT TO CONSIDER

For an enterprise to succeed, we must also consider...

Roles, Competencies, and Responsibilities

What roles need to be filled?
What skills are required for each role?
What are the responsibilities assigned to each role?

Organization Structure and Interfaces

How are the operational performers structured and
what are the operational interfaces between them?
What about interfaces to external performers?

Capabilities

Which abilities will enable the operational performers to
execute specific activities, designed, to achieve the

desired effects?

Measures of Performance

What measures shall be monitored to ensure the
performance and further improvement of the

organization?
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HOW TO BRING ORDER TO CHAROS

Process Knowledge - ISO/IEC15288

MBSE - Architecture Modelling + Methodology
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ISO/IEC15288

Systems and software engineering — System life cycle processes

Enterprise Processes

Enterprise Environment
Management Process

Project
Processes

Technical Processes

Stakeholder Requirements
Definition Process

Investment Management
Process

Project Planning
Process

Requirements Analysis
Process

System Life Cycle
Management Process

Project Assessment
Process

Architectural Design
Process

Resource Management
Process

Project Control
Process

Implementation Process

Integration Process

Quality Management
Process

Decision-making
Process

Verification Process

Risk Management
Process

Transition Process

Agreement Processes

Acquisition Process |

Supply Process |

Configuration
Management Process

Validation Process

Operation Process

Information
Management Process

Maintenance Process

Disposal Process

Soure: Viewing Systems from a Business Management Perspective: The ISO/IEC 15288 Standard, Stuart Amold, Harold Lawson, JUN2004
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MBER
From MBSE on a System Level...

SysML
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MBER

... to MBSE on a Enterprise / System-of-Systems Level
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UNIFIED ARCHITECTURE FRAMEWORK

UAF is a standard (ISO/IEC 19540:1 and ISO/IEC 19540:2) and a methodology developed by the
Object Management Group (OMG) with the leadership from Dassault Systemes and Lockheed Martin.
Itis...

» Used for the development of architectural descriptions

- In commercial industries, federal governments, and military organizations
« Applicable to many different use cases (currently up to 58%), e.g.:

- Business and Mission Analysis
- Enterprise Planning
- Mission Engineering
- Risk and Opportunity Management
- ... and many more
* The current version of UAF is v1.2. See also: https://www.omg.org/spec/UAF/1.2/About-UAF/

*as shown at the UAF Summit 2025 on 19Mar2025 in ,Leadership Spotlight: UAF Development Status” by Dr. Aurelijus Morkevicius
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UNIFIED ARCHITECTURE FRAMEWORK

UAF Motivation Taxonomy

~ Mv Tx

Architecture Architecture

Management? Principles
Am Am-My

Architecture Architecture
Extensions Views

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

Strategic Strategic Motivation Strategic Taxonomy Strategic Structure

St St-Mv St-Tx St-Sr Connectivity

St-Cn

Architecture
Development Architecture Status Dictionary
Method Am-St Am-If
Am-Pr

Sumi & Overview Sm-Ov

Strategic Processes Strategic States Strategic Information
St-Pr St-St St-If

Operational

CEr Operational

Security Controls Security Taxonomy
Se-Mv Sc-Tx Sc-Sr Sc-Cn

Projects Taxonomy
Pj-Tx Pj-Sr- Pj-Cn

] -
Standards Standards Taxonomy Standards Structure
sd Sd-Tx Sd-sr

Actual Resources
Structure,
Ar-Sr

Actual Resources
Ar

0 i oy i 0 q i )
o Taxonomy Structure C ivi
P Op-Tx Op-Sr Op-Cn
Services Taxonomy  Services Structure  Services Connectivity Services Processes Op-If
Su-Tx Sv-Sr Sv-Cn Sv-Pr Sw-St. Sv-Sq p-
Requirements
Rg-Mv
Personnel
Personnel Personnel Taxonomy Personnel Structure Connectivity Personnel Processes
Ps Ps-Tx Ps-Sr PsCh Ps-Pr
Resources
Resources Information
Resources Resources Taxonomy Resources Structure Connectivit Processes States Rs-If
Rs-Tx Rs-Sr Rs-Cn v Rs-Pr Rs-5t

Security Structure  Security Connectivity

Projects Structure  Projects Connectivity

Actual Resources

Sequences
Op-Pr Op-st 0p-Sq

Operational

Information

Services States Services Sequences

Security Processes
Sc-Pr

Projects Processes
Pj-Pr
" P}
Simulation

Source: Enterprise Architecture Guide for UAF (Informative) Appendix C Version 1.2

Parametersd Roadmap Traceability
Pm Rm Tr

Architecture Architecture
Parameters Constraints
Am-Pm Am-Ct

Architecture Architecture
Roadmap Traceability
Am-Rm Am-Tr

Strategic
Deployment,

Strategic Constraints St-Rm-D Strategic Traceability
St-Ct St-Tr
Strategic Phasing
St-Rm-P

Operational Operational
Constraints Traceabili
Op-Ct Op-Tr

Services Constraints ~ Services Roadmap  Services Traceability
Sv-Ct Sv-Rm Sv-Tr
Environment

En-Pm-E Personnel Availability

Ps-Rm-A
and Competence, Drivers, N Personnel
Personnel Evelution .
Performance PSRM-E Traceability
Measurements. Ps-Ct -Rm- Ps-Tr
Me-Pm-M Personnel Forecast
Ps-Rm-F
o Resources evolution
Resources Rs-Rm-E Resources

Constraints Traceability
Rs-Ct Resources forecast Rs-Tr

Rs-Rm-F

Security
Traceability
Sc-Tr

Security Constraints
Sc-Ct

Projects Roadmap  Projects Traceability
Pj-Rm Pj-Tr

Standards
Traceability
Sd-Tr

Standards Roadmap
Sd-Rm

Parametric
Execution/
Evaluation®
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UNIFIED ARCHITECTURE FRAMEWORK

schoer et [ s Unified Architecture Framework (UAF) v1.2
et s Aetual Resource M_:u“:‘; »
ritars L) Meassement Asimplified partial view of the UAF Domain Metamodel (DMM)
Actual Responsible Resource
fere S'ﬂjw Actwal | Actual | [ Actual v
[ — Parson | | Post | Organization -
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Enterprise E
An (=7 I — 1 Mfectsin| | Ounsrisk
Emerpnge 4 Actual Strategic Phase = fisk wontext incontext
Evoked by &

[Provides status for]

Classies il lements]
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Asset Role
Operational

Pratects
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Implements
Architecturs || [Operotonalrok] R‘\ [Resource role] Capabilty | o
s 4 ,‘ yscalfesoue UAF Element Legend | | UAF Grid Legend
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—
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L

Generalization IS
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Tyoes

.| Operational
Imglements. Interface Implements:
2-can ako beaResourte ‘

1-can oo be Resource Performer, perational
or Resource Signol o Geopolticol Etent

Source: Enterprise Architecture Guide for UAF (Informative) Appendix C Version 1.2

D Changed element for UAF v1.2
== Changed relation for UAF ¥1.2
[text] Implied name ofrelationship
Title  Abstract element

—> Relationship

b Interaction

Is akind of its “parent”
D P

i Summary & Overview

: Strategic
Operational

: Senvices

: Resources

: Personnel

[ secuity

These elementsore serving in
o speciol ol thot mokesthem
capableto perform o security
rocessin the seeurity somain

B projects

. Actual (instances)
B sencercs

. Parameters

[ formation
BB requirements
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SEREA - ISO/IEC 15288 + MBER + UAF
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WHAT IS SERERA?

* Definition:
SEREA is a Reference Enterprise Architecture based on the 1ISO15288 modelled as per UAF in UAFML v1.2
for the Life Cycle Management of Systems and Systems-of-Systems.

 Goals — Applying SEREA, means that we use System Thinking and apply the same principles of Systems
Engineering to the design of the enterprise. With the support of a comprehensive architecture framework and
modelling language, we can:

- Continuously improve and help transform the enterprise
- Benefit of the same principles and rules we already know through designing our systems (SysML)

- Design life cycle models and processes for product development, operational scenarios, logistic support,
operational security, and many more.

A

DASSAULT
SUSTEMES



SEREA ADVANTAGES

Drawn from Tobias‘ personal experience

OO

e Guided Creation

% Ensure Full Coverage Unlock Synergies

% * All relevant aspects/viewpoints are + SEREA includes not only the structure of
3 considered the enterprise, but also its interconnections
A - Conformity with 1SO15288 . Disclovelr synergies through specific

2 application

5

W

Understand Impact

Analyze impact on other enterprise
elements

Easily find bottlenecks, weak points, or
areas of improvement
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HOW DOES SEREA WORK?
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SEREA ,CREATION LOGIC’

Determine UAF View 1O 15288 Fing anc /PPl Create
View (row) Process Aspects Interconnections
» Strategic * Purpose * Motivation As described in
* Operational » QOutcomes « Taxonomy 1ISO 15288.
« Services  Activities and  Structure
» Personnel Tasks » Connectivity
* Resources * a) * Processes
[} [ ] b) [ ]
o C)

2
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EXAMPLE: RISK MANAGEMENT PROCESS

Determine UAF

View (row)

Strategic
St

Operational
Op

|dentify the strategy, objectives, desired capabilities etc.

Actualize and describe how these objectives, desired
capabilities... are achieved.
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EXAMPLE: RISK MANAGEMENT PROCESS

IEC

View [SO 15288

Process

6.3.4

6.3.4.1
6.3.4.2
6.3.4.3

Risk management process
Purpose
Outcomes
Activities and tasks
a) Plan risk management
b) Manage the risk profile
c) Analyze risks
d)...

A
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EXAMPLE: RISK MANAGEMENT PROCESS

Find and Apply

Sensible Create

Aspects

Interconnections

Motivation | Taxonomy Connectivity Processes Information® Parameters? Roadmap Traceability
Mv 1 Tx Cn Pr If Pm Rm Tr
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EXAMPLE: RISK MANAGEMENT PROCESS

Find and Apply

Sensible Aspects

Create
Interconnections

Op: d High Level T

[ 85 Risk g Performer 1/[

create and maintain a risk profile  _ — SRisk mamoemel!; planing performer c

s = /
Risk profile maintenance performer /
/

follow nsk management strategy/approach /
/

/
/

/
/

&

: hd -~
Risk treatment performer -
/ e S -
/7 N _act upon analysis ik
/ ~ 3 -

@

£ Risk analysis performer

mongtor considered V’BKS/
/ ~
/ ~
7 ~
/
=g

<
Risk monitoring performer

09po;unitymanmment
-
-
-~
same process apples to opportunities _ ~
_ -
-
-~
==
& s creating and
— — — _ _RiskManage

«HighLevelOperationaiConcepts
: System Life Cycie Management Architecture
maintaining the
ment Plan (RMP)

R

o'
project planning performer

o)

<&

human resour;:’es management performer

-

risk-based thinking required .
-~

-~

&

«HighLevelOperationaiConcepts
: Enterprise Architecture

&

involve al relevant
stakeholders to
categorize stuations

TR e e el | et e

Stakeholder [1.."]

T~ _take proactive steps to consider external risks
~

~
~
~
~
~
~

3, \?\
Interoperating Enterprise
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Create
Interconnections
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Sensible Aspects

RISK MANAGEMENT PROCESS

EXAMPLE
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Operational Performers to Capabilities Mapping Matrix [ D Risk Management Operational Performers to Capabilties Mapping Matrix1 ])

.7 Exhibits (Implied)

egend
/" Exhibits

L

5 [ Operational Structure

22

' & Risk analysis performer

.. & Risk Management performer

a
.
alPa

22

- &4 Risk profile maintenance performer

.. &, Risk treatment performer

k.. & Risk Management planing performer
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EXAMPLE: RISK MANAGEMENT PROCESS

Find and Apply

Sensible Aspects

Create
Interconnections

= D Operational Processes
. £ Analyze risks
= Q Capture recommended treatment and measures
- Q Capture the Risk Management process context, induding risk categories
- C Capture the thresholds and conditions of the risks
Q Develop the risk management strategy/approach
- c Ensure effective coordination with management
- C Ensure that risk profiles are available to relevant stakeholders
. % Establish and maintain a risk profile
. #* Establish measures to provide insights into the risk treatment of the risk treatment effectiveness
.\/)‘ Estimate lkelihood and consequence of occurrence
.C‘ Evaluate the risk for potential treatment
. % Execute the treatment for the risks
. #2 Identify a set of feasible alternatives for the treatment of risks
.C‘ Identify risks consistent with the risk management strategy approach
. % Maintain the record of risk items and how they were treated
2 Maintain the risk profile
. % Monitor high priority risks
. % Monitor risks
. C Menitor risks and the risk management context
.C‘ Plan risk management
= .(}‘ Treat risks

0 i Activities to Ci Matrix [E Risk Management Operational Activities to Capabilities Mapping Matrix IJ
L 2. [ strategic Structure " - 7
’ — iiy 5 :
.7 Maps To Capability (Implied) E H % i g
N # 5 -
/" MapsToCapability g & E _E %5 s = =
-gg'ﬁ? £ 8 '2‘2 £
s 3E3223F | 3|
EEERTLES SRR
g% s 3512 8|
THHTHIR :
v b ﬁugg'éi?%i% E
H 22 8 555833 )
RSEER RS ERR S
z 3 k- gﬂﬁgf:ai'gg
S §Esoci3gizdsags s 3 &
IR R I AF{E-
st i fTEpEsitezzics 225
w v o E B EEE £ 28§55 5E ¢ €L -]
232 3°% s ES3EE2L£22SEsS2E4%
1555828832238 28::58°8 Filz
VOLLLLELLLLLLLLLO CIOL®)

A

DASSAULT
SYSTEMES



© Dassault Systémes | Confidential Information | 2023

26

Strategic views with generic drivers, challenges, and opportunities
to be tailored to the specifics of your enterprise.

Strategic Motivation [L.' y

S OB, 1]

[E— ]

Enterprise Strategic Motivation
(Enterprise Strategic)

5
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Generic enterprise phases for the implementation of the 1ISO15288.

Strategic Taxonomy ite Cycee Management Svategi: Phases Taxoncmy U
Lirnatormat o
Archiecture.
\
eseences
\
3
@
Goal=
Vision = o Model Based Sy stem Life Cycle Management
element tafored s ycie modats and processes = define
L 15288"
Tt
~ deto entepine it et e cxcie munsgement O getn anerpcine i e cxcie maosgermant ercurces O i e cycte unagerent comtions o Opsraton o Ca L evst 2 Implementione (O
‘operatons srchiteciure MM Tiorind SrEinecture GAAMZ  implament io-be suchitecture CHAZ  Todonina = TgAchvevs Ui cr08 management operabon fo
[Goai = T5Achieve Lifs cycs management operabonto | [Goal = T3Achieve Lite cycie management operation o Goal = [gAchieve Lie cycie management operaion 1o formalty CMMI DEV Level 2
formaity CAIMI DEV Level 2 formaity CUMI DEV Level 2 formalty CuMI DEV Levei 2 Phases Capay = (€ ystem Lie Cyie Mansgemert
- Phases Capadiity = (C)System Life Cycie M. ration according to 1SO 15288 to formaiity CMMI DEV
CMMI LeVEl 2 " ‘Cycle Management Archtecture to CUM-DEV L2 Seuences | perston 1 DE «sequences | ©sy: koo | sty | oporat o
mmm:og,cmmo/mumw Lovel2 i’ Level2 ‘Resource Archecture Of Srategic Phase
o asysent
Levei2 Cydle Management Architecture 1o CMMI-DEV L2
«Sequences, < =
e — T ——
— define zn R o ot [© defioe stermnze. —_— define e cysie managenent cpentionsl © o ppeepy &)
perational architecture CMMIY - Tailorin rehitecture CMML) - bmph architectureCMML ;: Tasormg. Qperation to CMMI Level 3 ; Implement 1o-be
o= ToAcae e 0 ramserar covsion s = e e e o o= TRt ok e TS (G s s v ragemet ouan
formaty CMAMI DEV Level 3 formaly CUMI DEV Level 3 formaity CMMI DEV Level 3 o g
Phases Capabiity
CMMI Level 3 - Oy Management Archachse s UMIOEY L3 4 o osences | Resuce Aichechae of St Prase
Phases Capatilty (Cycie Management Archtecture to CUMI-DEV L3 Sequences |
Sequences
ToE
L Goal® T§Achveve Ife Cycis management cpsraion Wi Ul Goars o manage Goai= [gAdh=E e oyde management
Fu” SCOpe Of "L Achiovs M cycio management operation wih ful conformty 1015015268 Mmsmna "
conformity 015015288 =€ =€ e Cycle - BG
e sromce | 2 s et oion e N
Model Resource Architecture Of Strategic Phase = #hSystem Life Resource Architecture Of Strategic Phase Resource Archiecture Of Strategic Phase » anSystem Life
ISO1 5288 5288 Cycla Managorment Architecture o ful ISO15268
(Cydle Management Archiecture 1o full ISO 15288
Management operation
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Generic enterprise goals and objectives.

Enterprise
Goals

Enterprise

Objectives
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Definition of all capabilities for each enterprise phase.

Strategic Structure [ B Capabity phasing | |

Operston to U Level -implementtobe (O Operston to M Level2:impement obe (O Operstionto I Leve - implementtobe 1O FullcontormantSystem Lt Cyce Mansgemento 1O
Goal = [5Achieve Life cycle management operation | _Se0Ue1ce»  Goar= [3Achieve Life cycle management operaion |~ — — — — <Sevences ___ _ IGoal= [JAchieveLife Gycle management operaion | — — — — — — — IO = s 5 15015288 : Implement to-be.
to formaiity CMMI DEV Level 1 to formaity CMMI DEV Level 2 to formaiy CMMI DEV Level 3 Goal = [3Achieve lfe Cycle management operation
‘with full conformity to 1S015288

T
I
|
I«Phasess
|
I
|

T
|
1
|«Phasess
|
1
1
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Recursive detailing of objectives and definition of their effects & measures.

Aligned
Enterprise
Objectives
and
Opportunities

Effects &
Measures

[[33) Stakeholder

J

5
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Wholistic detailing of every single capability.

[ E Needs and Req Definition Performer Strategic Structure ]J
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Proposition of operational activities that can be specified into sub-processes.

Operational Process Flow [ [f] Define stakehoder needs u
«OperationalRoles &
Stakeholder Needs Definition performer : Needs
target " <OperationaParameters
out life cycle concept :
«OperationalParameters — ~ System Life Cycle Concept
in preliminary life cycle preliminary ife cycle concept1.%] Develop_life_cycle_concept Record[1.]
concept : System Life Cycle (Life cycle concept development performer IF::) S E—
Eoucopt Record[1-) — «OperationalParameters
‘out system model with
preferred alternative solution class in context operational scenarios :
«OperationalParameters o) System Operations Model
in preferred alternative Record
solution : System
Operations Model Record

preferred alternative solgtion class in context

«OperationalParameters
out set of
stakeholder needs with
set of priortized stakeholder needs with rationale nﬁon-len: s:lrgr Needs
lecol

set of needs elicited

reliminary life cycle concept1.."] raced preferred atternative sojution class(es){0.."]

(prepare_for_stakeholder_needs_and_requirements_de | needs in solution context

(Stakeholder needs and requirements preparation performer ;) — Stakehokjers and concerns.

target : Decision making and management performer IF

i
target alternative sqlutions{1.. prioritize and downselect needs
{ | (Decision making and management performer IF::make_and_manage_system_decision
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And many, many morel...

peratonl Sequences | [ Deine Swievaer eeds |

T 1
&l 15} )
BT
I |/‘Alvuk §[ 1112a
[ 1 J)
= e
s e i —— -"-.““-""' | e
.
[y
P
VVVVVVV ’»4..,;..,
pu—
P ryy s
.
__________________________
f —
& Cotprats o e o
Py
[y
PRESN.
| N A N, S | S
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The time to plan ahead is NOW

« Start preparing your Digital Engineering Strategy with UAF today.
» Use SEREAto build your Enterprise Architecture.

« Always stay one step ahead by modeling your comapny of tomorrow,
understanding the needs and trends of tomorrow.

» Contact us for more information!

You are also warmly invited to join our GFSE UAF Work Group ©
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THANK YOU! ANY QUESTIONS?
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