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* Why Model based System Engineering?

Model Based Conformance Approach

Leveraging Unified Architecture Framework (UAF)

Using Requirements View Specification to describe DOD 5000.97

Using Standards Domain View Specification to describe ISO/IEC/IEEE 15288.1

* Conclusion
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Model Based System Engineering (MBSE): A Powerful Approach for Designing Complex Systems
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According to the International Council on Systems Engineering (INCOSE), MBSE is

the formalized application of modeling to support system requirements, design,
analysis, verification and validation activities beginning in the conceptual design
phase and continuing throughout development and later life cycle phases

Benefits:
 Increased Productivity:

« MBSE streamlines the design process, saving time and cost.
- Examples: Reduced design iterations, improved collaboration, and faster
decision-making.
* Reduction in Risk:
« MBSE helps identify and mitigate risks early in the design phase.

« Examples: Improved system reliability, reduced project delays, and enhanced
safety.
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Solves Traceability Challenges
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Paper Based Approach Model Based Approach
Unstructured Data Structured Data

Strategic Needs & Requirements
Requirements ——| Out of Date Database

——| Outof Sync

With the appropriate Process:

Requirements Data is In-Sync

_g Spec

Architecture
Customers Needs n - Database

& Requirements
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Model Based Conformance Approach
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- B e oot = Conformance Link

L

Systems p—

aOperationalArchitectures 7 Satisfy
Generate Thrust

aOperationalArchitectures
Carry Payload @

=5 D Operational Structure
2
Model of the Systems -5 Cary Payoad
ﬂ Command and Control
@ Generate Lift
‘.. 15 Generate Thrust

3.4. IMPLEMENTATION OF DIGITAL ENGINEERING.
El - 11.2 Digital Engineering

a. The PM must implement digital engineering procedures as early in program planning as i
possible and across the system life cycle. - DoD1-5000.57-2.1.1 Digital Models for Communication

DOD 500097 (1) Major Capability Acquisition. - DaDl- ::::'f'_ 312 : Critical Practice
Dolf-5000.57-3.1.2 Computer Systems Usage
At each milestone defined in DoDI 5000.85, the PM will present the digital engineering DoDI-5000.97-3.1.4 Expands on Engineering Practices
approach for the program. o

Requirements Model of the Requirements
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Stakeholder Engagement: The key to developing Effective Models that Comply with Strategic Requirements
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Summary and Overview [ﬁ Stakeholders ]J

|
|
|
T | aPersons T aPersons Ir aPersons Ir aPersons u
«Persons ] * . . . .
Customers I Leadership Team Modeling Team Functional Domain Expert Modeling Tool Team
l Conoem aConcems aConcems aConcems
L »
aConcems | Do Ik ﬁ? * What Modeling How do | work with How do | manage:
| would like a Digital | . o t?_r": B Framework am the modeling team to tool updates? Data
System Model (DSM) of siﬁlrgd i:t;'lse I going to use? create a Digital Migration?
the Product to Reduce | System Model of my Scalability and
Risk in Product Lifecycle IEEITEL _ functional Domain? Reliability
| of Models? aoncemms Concerns?
What Modeling
aConcems | tool and | going
I would like the Product * | «Concerns  off touse?
to conform to DOD 5000.97 What is my
l schedule to =
| complete the S
q.cﬂmam | models? Wh;;hseTny
I would like the Product * Management
to conform to | — Plan?
ISOMIECT IEEE 15288.1 I SELLEZID
How do i deal
I with Copyright =
Concerns for SELLEZID
| Reference How do |
Models to be convince
l built? leadership team
that modeling it
is not a science
project?

* Presentation Focus
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Which Framework was chosen?
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oPersons T
Meadeling Team

The

TOGAF"

Library

Source: OMG L;;
E‘;?’ U A F

aConcams

What Modeling
Framework am
| going to use?

i
AN

g oncems

What Modeling
tool and | going

t 7 . o
Sane — w OMG UNIFIED
ARCHITECTURE
«Cancems NN i EWORK
What is my
Model Source: UAF Wiki
Management A
Plan ? Operational View a N ATO
ARCHITECTURE
Core Architecture Data Model F R A M EW O R K
o oncems
How do | Department of Defense Source: Google Images
convince Architecture Framework
leadership team (DoDAF)

that modeling it
is not a science

Source: Wikipedia

project?
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Benefits of UAF-Based Requirements and Standards Approach
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VIEWPOINTS

v  UAF offers clear semantics and stereotypes for

o
»

requirements and standards.

v Traceability is improved across domains, promoting

cross-functionality and seamless integration.

v" UAF lowers the barrier of translation between teams.

wWZ—>»Z200

v It provides a common language and framework for

understanding and communicating requirements and

UAF Grid (Source: OMG UAF Wiki) standards.
el o 5 Strategic -
é é, g’: g % % Operational I Pop SOft Dr|nk
el 5 2 ¢ e
= g 2 K = Z | Personnel  Resources %
& 8 Coke Soda Water
rolecs Carbonated Beverage

UAF Domain Interrelation (Source: OMG UAF Wiki)
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Unified Architecture Framework (UAF) and DOD 5000.97
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Summary and Overview [ Stakeholders |

«Concems

Purpose: In accordance with the authority in DoD Directive 5137.02, this issuance establishes policy, : w°';:f£‘:,;?,°n‘:;°d““

assigns responsibilities, and provides procedures for implementing and using digital engineering in the ISO/IEC/ IEEE 15288.1
development and sustainment of defense systems.

..... > 5000.97 Requirements

Standards Standard Standards tandands Roadkmap standards
Taxonomy Structure Sr-Rm Tra b lity
Sd-Tx Sd-Sr
| Actuals Actual Resources a it Parametric
Resources Structure, esources simulation Executlon/
| Connectivity,
Ar-Sr ArCn Evaluation °
' —
Dictiona Dc
DoD INSTRUCTION 5000.97 o t o
Customers | Summary & Overview SmOv
DIGITAL ENGINEERING | Requirements Rq
«Concema |
Originating Component:  Office of the Under Secretary of Defense for Research and Engineenng 1 would like a Digital | -
System Model (DSM) of - -
Effective: December 21, 2003 the Product to Reduce l - Dictiona r‘_l,I'
Risk in Product Lifecycle H
Releasability: Cleared for public release. Available on the Directives Division Website | H .
at </ Fwrarw.esd.whs. mil DDy, .-
> — | | Summary & Overview
Incorporates and Cancels: Department of Defense Directive 5000.59, “DoD Modeling and | would like the Product |
Simmilati &S) N  August 8. 2007, as amended to conform to DOD 5000.97
o = | = | Requirements
Approved by: Heidi Shyu, Under Secrefary of Defense for Research and Engineering |
|
|
|

= DoD Instruction 5000.97 establishes policies and procedures for managing and overseeing the Defense Acquisition System.
= The goal is to ensure effective and efficient acquisition of defense capabilities to support national security objectives.

=  UAF (Unified Architecture Framework) allows capturing the requirements in a structured manner.

= Architectural artifacts can demonstrate conformance to individual requirements.

» The use of a single digital platform for all requirements enables better traceability.

Approved for Public Release W%?g;%’gggxgaﬁ
RROI#24-182851-COR ? SUMMIT2024



Unified Architecture Framework (UAF) and DOD 5000.97
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SECTION 1: GENERAL ISSUANCE INFORMATION E EI DOD 5000.5;
. <% Relations
1.1. APPLICABILITY. H 1 P
. L. DOD 5000.97 Regs = Requirements captured digitally enable

This issuance applies to OSD, the Military Departments, the Office of the Chairman of the Joint SR
Chiefs of Staff and the Joint Staff, the Combatant Commands, the Office of Inspector General of E - D o D I BNy Q7 - 'I S EL t | on 'I h . I f
the Department of Defense, the Defense Agencies, the DoD Field Activities, and all other : — e -
organizational entities within the DoD (referred to collectively in this issuance as the “DoD i - - N . oo arc IteCtu ra’ artl aCtS to d em onStrate
Components”. R DoDl-3000.97-1.1 Applicability

. compliance in multiple ways.
Source: DoDI 5000.97 UAF Containment Tree P P y

p y | = A Dependency Matrix showcases compliance of

MName Text

8 |DeDI-5000.97-1 B & Dobl-5000.97-1 Section 1 General Issuance Information ObjECtS and a”OWS for Comments on
This issuance applies to OSD, the Military Departments, the Office of the Chairman

ofthe Joint Chiefs of Staff and the Joint Staff, the Combatant Commands, the Office . .

9 |DoDI-5000.97-1.1 & DoDI-5000.97-1.1 Applicability of Inspector General of the Department of Defense, the Defense Agencies, the DoD requn’ement gaps or non—compllance.
Field Activities, and all other organizational entities within the DoD (referred to
collectively in this issuance as the “DoD Components™).

= The artifacts can have relationships that
Requirements Table

describe how they commonly relate to each

Criteria

Row Element Type: | Business Requirement .| Column Element Type: | Operational Activity

Row Scope: | DD 500097 Column Scope: | Operational Processes. i i asatisfys B 7 Oth e r:
Dependency Criteria: | Satisty,Refine,Trace, Derived | Direction: [Bath «|  ShowElements: Al - SRR LD k- — - - — — Operational Activity - 1
= = Applicability ; ‘/
Legend -] Operational Processes w n «reguirements H H
i . Process 1 B[ Process 2. Id = "DoDI-5000.97-1.3 z
e wen : e ST Repiemment 1 Refine Requirements
A Trace B Text = “This issuance applies to 05D, the Military arefines Id="14"
2 Departments, the Office of the Chairman of the Joint [~ — — — — — — Text="" H H
: Chiefs of Staff andthe Joint Staff the Combatant _ v’ Sati sfy Requirements
“E Commands, the Office of Inspector General of the R"‘req!-“re”"e“trz
5 Department of Defense, the Defense Agencies, the wderiveReqts ORI EATVCT . .
L DoD Field Activities, and all other organizational | — — — — — — >lid="15" v Be Derlved from Requn‘ements
[E] DOD 5000.97 11 11 1 - P - - . [
5 08 2 Section 2 T entities within the DoD (referred to collectively in this Text =
a [ 2.1 Under Secretary of Defense for Research and Enginesring (USD(RAE)). 2m i 7 issuance as the “DoD Components™).” )
[®) 2.1.1 Digital Er Guid 31 ' 2 A2 requirement:
| 08 2t oo St ot 2R .8 .. _ g RS v Trace to Requirements
[ 2.1.3 Polices and Practices 1f1 A
L&) 2.1.4 Coordination with DoD Components Id="16"
- Text=""
Dependency Matrix Requirements Diagram
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UAF Alignment with IEEE 15288.1
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System Life Cycle Processes

Agreement
Processes

Acquisition Process
(Clausa 6.1.1)

Technical
Management
Processes

Technical
Processes

Supply Process

Project Planning Process
(Clause 6.3.1)

Business or
Mission Analysis
Process (Clause 5.4.1)

(Clause 6.1.2)

Project Assessment and
Control Process
({Clausa 6.3.2)

Stakeholder Neads &
Reguirements Definition
Process (Clause §.4.2)

Organizational
Project-Enabling
Processes

Decision Management
Process
{Clause 6.3.3)

Systemn Requirements
Definition Process
(Clause 6.4.3)

Rigk Managemant
Process
(Clause 6.3.4)

Architecture
Definition Process
(Clausa 6.4.4)

Lifie Cycle Model
Management Process
(Clause 6.2.1)

Configuration
Management Process
{Clause §.3.5)

Design Definition

Process
(Clause B.4.5)

Infrastructure
Management Process
(Clause 6.2.2)

Information Management
Process
[Clause 6.3.6)

System Analysis
Process
(Clause 6.4.6)

611 Acquisition process

6111 Purpose

The purpese of the Acquisiion process is to obtain a preduct or senvice in

requiraments.

NOTE As part of this process, the agreement is modified when a change request is agreed to by both the acquirer

and supplier.

6.1.1.2  Outcomes

As a result of the successful implementation of the Acquisition process:

a) A request for supply is prepared.

k) One or more suppliers are selected.

¢} Anagreement is established between the acquirer and supplier.

d) A product or service complying with the agreement is accepted.

e

6.1.1.3  Activities and tasks

The acquirer shall implement the following activities and tasks in accordance with applicable arganization

Acquirer obligations defined in the agreement are satisfied.

policies and procedures with respect to the Aecquisition process.

dance with the acquirer's

Portfolio
Management Process
(Clause §.2.3)

Measurement Process
(Clause 6.3.7)

Implementation Process
(Clause §.4.7)

Human Resource
Management Process
(Clause 6.2.4)

Quality Assurance

Process
(Clause 6.3.8)

Integration Process
(Clause §.4.8)

Cuality Management
Process
(Clause 6.2.5)

Knowledge Management
Process
(Clause 6.2.6)

Verification Process
(Clause 6.4.9)

Transition Process
(Clause 6.4.10)

Validation Process
(Clause 6.4.11)

Source: ISO/IEC/IEEE 15288

Source: ISO/IEC/IEEE 15288

<Persons B’
Customers

«Concems
1 would like a Digital
System Model (DSM) of
the Product to Reduce
Risk in Product Lifecycle

«Concems
I would like the Product
to conform to DOD 5000.97

«Concama
I would like the Product
to conform to
ISO/IEC/ IEEE 15288.1

= |EEE 15288.1 is a standard that
encompasses systems and software

engineering.

= |ts purpose is to offer guidance on the
processes, activities, and tasks involved
in the engineering of systems and

software.

= The standard outlines various stages for
each process requirement, such as
acquisition and supply for the agreement

process requirement.
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UAF Alignment with IEEE 15288.1
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6.1.1  Acquisition process D
6.1.1.1 Purpose E.

The purpese of the Acquisition process is to obtain a product or service in accordance with the acquirer's
reguirements.

NOTE  As part of this process. the agresment is modified when a change request is agreed to by both the acquirer

ard =.ppler B B Internal Structure

6112 Outcomes | ..,:} Relations
) st 9"_}2";:‘;;2; >In the modeling environment, the individual sections of
b) One or more suppliers are selected. H
c) Anagresmentis established between the acquirer and supplier. D Generic Table-Agreement H
B [ Agreement Content IEEE 15288.1 are captured as Standards elements in
e) Acquirer obligations defined in the agreement are satisfied. é% .
6413 Actimiéandmsks . o . -- Eé' £.1.1.2 Qutcomes the UAF Standard domaln
licios nd prooedurea wih respect fo 1 Accuistion procoss. i ' - é@ 6.1.1.2.a Request for Supply

, » The document structure is represented in a standards

Source: ISO/IEC/IEEE 15288 Standards Domain - UAF

structure diagram.

P 9 » The sub-sections of IEEE 15288.1 are captured as
a ‘*"':i:m 4 .;;- ) pé,gﬂ standards to allow users to demonstrate conformance
) to the individual sections of the standard.
Tl B 512 Suppy B
= FAgresment = LfAgreement

15288.1 — Standards Structure
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UAF Alignment with IEEE 15288.1
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Criteria
Row Element Type: | Standard Column Element Type: | Operational Activity
Row Scope: | 152881 Column Scope: | Operational Processes
Dependency Criteria: | Conforms To ... | Direction: | Both ~ Show Elements: | All ~
Legend ELD Cperational Prc:cessesE
7 Conferms To ElD Pr:oces:s 1 ElD Pr:oces:s 2
— (3] (3] = u — (3] (] =+ u
iz E EEEEE
555E5 EEEEE The Dependency Matrix enables users to
O 0 0 00 O 0 00 0
QUVRL  QRRRY demonstrate the conformance of the
El-DlSZBB.I 2|1, 2 /1 2 AN RN B R S
Eé, Agreement . . .
3 P Agrecment 21212 12123 process or process steps to individual
- &4 6.1.1 Acquisition i1
- £ .1,1.2 Outcomes 31 e 2 e < . .
---Eé,s.:l.l.z.aRequestforSupply =0 vd W3 ¢ SeCtlonS In the ISO 15288.1 Standard.
- £ 8.1.1.2.b Suppliers 21 e 1 v
- £ 8.1.1.2.c Agreement Established i1 N
Eé, ©.1,1.2.d Agreement Accepted 21 1 e
Eé, ©.1,1.2.e Acquirer Obligations 3 1 w2 v e
- &4 8.1.1.3 Tasks 11 v
Eé, 6.1.1.3.a Prepare for the acquisition
- £ 6.1.1.3.a.1Define Strategy
Eé, 6.1.1.3.a.2 Prepare a Request i i e

Dependency Matrix
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Conclusion
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* Need for Digital Engineering based on DOD 5000.97 outlines a model based approach for
traceability to downstream artifacts

« Choosing a framework like UAF reduces barrier of translations between audiences at scale

 Creating a method to convert needs into Requirements and/or Standards will be important and
necessary to show conformance in a Model based way.

« Using and maintaining a Dependency Matrix to capture the requirements relationships will be
a useful way to show model-based conformance

 Overall, the model-based approach enables the utilization of compliance matrices across
multiple programs consistently through a project usage structure. This prevents the need to
repeatedly revisit compliance rationale whenever customer requirements are imposed.
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Thanks for your support!
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* Drishti Sobti, System Engineer
» Vaisakh Haridasan Nair, Manager

Digital and System Engineering Team
« Tamara Hambrick, System Engineering Deputy Chief Engineer

Ministry of Economic Trade and Industry (METI) Team
« Patrick Walsh, Associate Technical Fellow, Enterprise Engineering and Data Standards

Model Based Architecture and Integration Team
« Hank Hahn, Engineering Technical Specialist, UAF Architecture Expert
* Maria Puglisi, Manager, Model Based Architecture Integration Team

Enterprise Product Security Engineering
* Sharon Fitzsimmons, Enterprise Product Security Engineering Integration Lead
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