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Model-Based Acquisition (MBAcq) User Group Introduction
About MBAcq

Why MBAcq Matters

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

compliance risk

Evalates

Model-based acquisition is the [ " Suppher |

[Pﬂ: poses

Technical approach to
acquisition that uses models e —
and other digital artifacts as

the primary means of pored by [ system
information exchange, rather defines adauiskin
than document-based T r— | [ [
information exchange. e | | T

[ [ 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

Froviced by

Coniainz Confans Contgnz

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

Expected Timeline

=M

- Bosing 2022: Formed Team & Framework
o 2023: Q4 Govt Ref Arch
\ s o 2024: Q2 Acquisition Users Guide
Zi'!iﬁ: Q2/3 DAU Acquisition Training
Q4 Acquisition Model Example
Ongoing: Curate and Create Reusable Content
(Reference Architectures, Domain Overlays, ...)
For more information contact:

laura.e.hart@Imco.com Full lifecycle should be addressed during Acquisition!
rahaselden@mitre.org
toni.m.nolder@aero.org

= AF

= Army

= Navy

= NASA

=NRO
OUSD R&E

=0USD A&S g -
= Gov Contractors = SAIC
= GTRI

= Booz Allen
= Stevens

= Dassault

= Other

Last updated 6/9/2023




MBAcq User Group is an OMG Managed Community

. Approved by the OMG BOD 26
September 2023 as an enduring OMG

I\/IG Managed Community Charter

1. Mission and munlty Entity
1.1. Purpose. The purpo n@ ased Acquisition (MBAcq) User Group (the “Community”) is to enable . Founding Members
of v

. Lockheed Martin (Laura Hart)
. The MITRE Corporation (Rae Anderson)

. The Aerospace Corporation (Toni Nolder)

collaboration in suppo ongpor open collaboration activities including:
® Provide a forum to addresses standardization i y -Based Engineering (MBSE) and subsequent
models during the acquisition process thereby r lng curve for every MB-RFP and OEM

proposal response.

® Act as a bridge to the OMG Standard Development Organization (SD and provide
validated inputs to the SDO to update relevant specifications based on evo dlng
Systems Engineering (SE) and Architecture standards, such as SysML, UAF and System
Services as it pertains to Acquistion. A@

¢ Provide a forum for cross-industry end users, gov services, FFRDCs, academia and tool vendors to share and
develop practices that promote the adoption and advancement of Architecture and Model Based Systems
Engineering (MBSE) including the definition and use of new Reference Architectures as patterns.

® Provide associated process guidance for both engineering and acquisition professionals to use the Reference
Architectures for RFP creation, response, evaluation, and program execution thereby introducing MBSE

principles earlier during the RFP phase.

¢ Provide support for building other modeling languages and domain-specific extensions based on KerML,
SysML, UAF when required.

<> v MV ciondards

. ‘ U Development
[ Organization.
©2021 SSI




MBAcQ — UG ACTIVITIES

package MBAcq Concepts [ | J MBAcq Activities |JJ

MBAcg WG Activities
Design Implementation Research MBAcq UG Infrastructure

T3 Domain Model DMM

/T4 Use Case Dav

—)| Model Management

L|T:r Exam ple Model T—>|T‘ Landscape Assessment L(Tu Modeling Environment
- T2 ngram Lessons Learnad
HTH Acquisition Guide l

T10 Reference llalnrlll

T6 Lang Architecture Model Library
—)|T1-I GRA and GRM Eﬁf&ﬂ“
—)ITBAnq Ref Model Definition (ARM)
e —— —)Iﬂcmnl Colaboration |

—HT“ MOGA Metrics | —)|T15II=FPaﬂ:agn Definition
T16 Mission Integration Management (MIM) _ﬂ“ Palicy Review I

_>|T1u Joint Interface Com ponent "JlTS Digital Eng Env DEE

4)| PM Collaboration GoDev |

M ciondard
OVMG o,
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1. Architecture Evaluation Criteria (AEC)

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. Objective Architecture Description (OAD)

B ornm by need e 8 el ]l e e WY b
¢ [m sew prow QT @eew D smen Jowcswn WRane MW 30 RA

Ty e R R b L m-.-«.-{—Elnn
erpem—— | fr—— | Frer e e

G A

Populated with Prograini
& contract Data

2. The QAD is a descriptive maodel 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, KSAs,
MOEs..)

*  Any required architectural partitioning including
structural and functional

(Based on UAF acquisition process guide and template)

3. Model-based RFP Package

[ I .

EET 1 SR P

il [ S| O o

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 MBAcaq to create, respond and evaluate a
Model-based RFP.

®& 2021 Object Management Group. All Rights Reserved. ﬁtﬁE‘fﬁf‘;‘“'“”"“'



Descriptive vs Analytical Models NDIN

System Architecture Model (SAM)

* Descriptive in nature

* Emphasizes how pieces fit together into

a consistent whole

Requirements
Program

* Provides context for analysis e | . Product Support

Analysis Models and Simulation Models
* Emphasize specific aspects of

performance, consistent with
R T System Verification
the Architecture Model. Architecture . : Model
* Mathematically-based computation or Model
simulation
* Reduces risks thru analysis, validation and
optimization of: N Coftware
* MOE, MOP, KPP, TPM timing, e i & Models

probability of hit/survival Models (UML)

reliability/availability, MTBF cost, total

cost of ownership
* A vehicle to solve some

problem or verify a solution } RFP Prep /\ RFP Award > Execution.. > Operational 4

N

SAM provides a “hub” for data integration and transformation across the product lifecycle

he MITRE Corpomation. ALL RIGHTS RESERVED. Agproved for pubiic release




Approved for Public Release

What's in the System Architecture Model NDIN

« A System Architecture Model is an Integrated
Structured Representation of the Requirements, e 2. Behavio
Behaviors, Structure, Properties, and o 2HRETE e
Interconnections £

— Requirements

* What are the mission operations, stakeholders' goals,
purposes, and success conditions for the system?

— Behavior
* What the system needs to do to meet requirements
« Transformation of inputs to outputs
* Responses to External stimulus

— Structure

+ The parts of the system that are responsible for the behaviors -;—R,qu;,mm, PR
« The component hierarchy, elements and stores
— Properties
* The performance, physical characteristics and governing
rules that constrain the structure and behaviors
— Interconnections
* The ability of the structured elements to exchange information
Documem
dftltiom

and achieve their required behaviors

Primary use of the system model is to enable the design of a system

that satisfies its requirements
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MBAcq Future State =,

Bringing it all together!
package MBAcq Concepts 7] Acq Conceptual model (AGH) | J RFP From Customer Response from Supplier.

[ Uses
[ Bidders Library

Architecture
Description

Acquusmon Reference '
Library (ARL)
Contains OAD -
3 = L Acquisition Reference
T T _T_ I Reference ins th Ti Architecture (ARA)
Architecture
Reguivement MY L B | 1] e e e e -+
Irsisbhy (e

I |rlgh Level Capabilities
1

| |0p.miom| Scenarios I'
l Key Performance
| | Parameters KPPs
' I
Objective Architecture | Physical and Functional
Bectronic Data ltem | Traceability : Constraints
| Templates & schemas : | Digital Eng Env Constraints X

e




Standardized Concepts for Reusable Content

bdd-[Package] DMM Concepts [ @ Dumal‘u Dverla:.-' and LIJFEFIEE- ]J

Architecture Model T T — 15042042 Concepts(in work)
- . |1 Domain Overlay '\ ....................... ;-
: T . : : — Addltlonal Concepts :
: Reference Archit = TR
. Compliance :
P s L - = S , IS0 ,4_2_0_1_0 _c_ongep_t_s ________
by . : . constrains the - . . -
........... conforme| - Oevelepmentof . &
o— 71—
Architecture Description Entity of Interest |.
expresses has an interestin is a way of *
has thinking
", about
= Stakeholders Stakeholder
Architecture g sees things Perspective
- froma
particular
5 a typical =
gharacteristic or
feature of
Architecture Aspect Is refined by R results in
is reflected in s reflecied n
frames
: 5 <> M G Standards
is contained in/visualizes i ; » Development
Archl?ecture governs/ Arthtect!jre [ Organization.
v _ View expresses Viewpoint
® 2021 Object Management Group. All Rights Reserved.




Domain Overlays (DOs)

Domain Overlay (DO) Description: A collection of constructs needed to support analysis I-'
for a domain specifigmm\ga standardized modular approach. Typical construct
elements include: | ]
» A set of regulations, constraints, rules.... driving the analysis (i.e. MOSA, safety,
certification, airworthiness, Space ...)These could be provided as an instrumented lib
» A set of Data/Metadata required to address or support analysis, compliance or fit-for-
purpose. Implementation example (Domain model/profile)
» Logic/algorithm needed to perform analysis using the metadata and regulations
» A set of Viewpoints to support various analysis (Certification plan, coverage, design
trades, schedule and resources...)
Characteristics
» Usually has associated regulations, governance that can be treated as pseudo
requirements or constraints
» Cross-cutting both viewpoints/rows & aspects/columns
* Supports specific analysis associated with a Domain-Specific concern
» Can be created independent of a specific solution architecture description
» Can be applied or removed from a specific architecture description without impacting the
AD, hence an overlay

Based on NDIA Actionable Architecture Using Aspect Modeling, L Hart 2018 <> M o~ e
OMG i

D 2021 Object Management Group. All Rights Reserved,
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Standardized Concepts for Reusable Content 2o

Managemant
Groug.

package Domain Omerlayﬁnnl:ept[ Damain Overlay Concept ])

‘ Acquisition Reference Library (ARL)

Dorrain Owerlays are a structured g
and madular approach te define a
domain concern and the means for

show ing compliance.

Model Libraries Reference Architecture
~ K

N

. Define and Codify

Domain Overl

N

is scoped by

dentify existing
standards for
evaluation

Technical Positions

1.
Vocabulary

Dom ain Topic I Ca¥alog Card

provides context far

1.#
Concern User Guide |
Is this a w el-formed DO? required

1. addresses N __| | conformance to the DO pattern
Stakeholder has 41 Dom ain m etadata | ‘Dﬂpaltern conform ance I— hich i require for inchision o
the acq forary for the organization
codify
Analysis 8 lgorithm s I ‘ DO Verification (ie. Validation 57& I
is the basis of &y

has

T L d d

b are implemented by
Re gulations and Policies A T]
Cefine
Presenation - _
Ruks View Specifications L Did the acquirer &

[7 - supplier property use the
. DO aceording tailoring
rules and guide?

slaborates

0.~
ctronic Data kem Description (DID) Tem plates & Schemas IL‘




Usage of Standardized Concepts

MBAcq Reference Architectures and Usage to create a Architecture Description

General Pattern

—_— e e e e e -

[ (Gw Usage (MB-RFP)

Reference Architecture

~
I
I
I
I
I
I
I
I
[
[
[
[
[

Guides and
constrains the

development of

Acquisition Reference
Architecture (ARA)

conforms to

Architecture
Description

input to refine

Stakeholder
Requirements

® 2021 Object Management Group. All Rights Reserved.

development of

OAD conforms
to

input to refine

System specific
requirements

Domain Overlays

pthie B f e B g

e

OAD

Operational Capabilities
Operational Scenarios
Key Performance Parameters

Physical & Functional Constraints

Requirements

Objective Architecture compliant w ith Solution
Description (OAD) Architecture
~ Description
«nSen
T X
apply N

«interfaceBlock»
Connect Spec

Objective Architecture

Traceability

| Digital Eng Env Constraints |
|




Approved for Public Release

The Architecture Continuum

Defining Guidance! View Specifications Views

MBAcq: Gov creates

OEM Response | is compliant with

=4 Enterprise Architecture (UAF) i
* “Blueprint” for Organization
F “BI int” for O izati
* Provides System Context
E P QA * MOEs, Enterprise Rs-5r
(o] Operational Capabilities :
E ..... h
~* Operation HH
;g; _ : _ 47 Traceability /5 in -g"
= ey Periomance Parsmele Logical System Architecture (UAF or SysML) -
@ Physical & Functional Constraints . A{}.A R‘ESUItS, MDPS
9 * Customer Requirements
Fi'.l_":'|I.Jl.r'-.'.-r'|'||":'|l,:?1 . S Sten"l RS_S{

E ? .
= |
c b
] e

r Proposed H

o S ol ilch System Architecture (SysML) —

p NAESTEEas e * Derived Requirements

B~ “Tmpitenc = Compliance Evidence (as defined in the DOs)

a

] — et

A~
= B2021 Otject Maragement Group. A Rights Ressned. > M U ggvl??;drrslent
— Qrganization.




R&E SE&A Collaboration

SE Modernization Recommendations: LOE 2 — Policy & Guidance Review and Update
“Guide for Integrating Systems Engineering into DoD Acquisition Contracts” (2006)

Does not include model based, digital, MOSA and other modern practices...

Guide
for
Integrating Systems Engineering
into
DoD Acquisition Contracts

Version 1.0

Decemberll, 2006

Department of Defense

Section 1 — Existing & Sample Content

Appendix A

Sample Technical Content for Section C
Appendix B

Dev of SE Input for Sections L, M & Proposal Eval
Appendix C

Other Transactions for Prototype Projects

Appendix D
Intellectual Property & Data Rights

Appendix E

OMG MBAcq Use Case
Development & Role-Based
Acquisition guide

Abbreviations & Acronyms

Appendix F
Government Reference Architecture Best Practices

R&E SE&A contact: Dr Kelly Alexander

Workforce & Policy Team

https://apps.dtic.mil/sti/pdfs/ADA575981.pdf

Section 2 - Emerging Content Topics & References

Appendix G
Model Based Acquisition Resources & Best Practices —collaboration with OMG MBAcq UG

Appendix H
Systems Engineering Modernization Best Practices
SERC research & roadmaps
Agile Systems Engineering Process Transformation
Lessons Learned Database
Appendix |

MOSA Contracting Best Practice

Appendix J
Specialty Engineering

Appendix K
SW Modernization (API etc)

Appendix L
Digital Engineering

Appendix M
Mission Engineering

Standards
. ‘v De\-‘e]olpment

Organization.




MBAcq Activity Alighment
T11: Acquisition Guide Outline

1.Executive Summary
2.Introduction
1. Purpose
2. Scope
3. Target Audience
1. Acquirers
2. Contractors/Suppliers
3.Acquisition Strategy
1. Acquisition Process: Acquisition Pathways
2. Acquisition Objectives (e.g., MOSA, Cost
Savings, Technology Improvements, Digital
Engineering, etc.)
3. Joint Requirements Oversight Council (JROC)
Directives
4.Transitioning from Existing Acquisition to Model-Based
cquisition
1. Solicitation / RFP
1. FAR 15.203 Request for Proposals
2. Each RFP section affected by model-based
acquisition.
2. Response / Offer

® 2021 Object Management Group. All Rights Reserved.

T4: Use Case Development
r[I'—aﬁlsummary: Identify and document set of primary
UCs that describe how the MBAcq guidance will be

used. Our starting point UCs are:

*Create Precise RFP
*Respond to RFP
*Evaluate Proposal Response

—Contractor Self Evaluation

—Government Evaluation
Mature Technical Baseline

What are the viewpoints for the use cases?

ad Standards
OVMG oo
]

Organization.




Collaboration and Transparency in an Open Env

€« cC o

#e Welcome to LMPeo.. : External Outreach...

* Websites

v Digital Acquisition WG
> Membership and Attendance
> Agenda/Meeting Minutes

v Activities and Deliverables

v

T1/2: Landscape Assessment

<

T3: High-Level Domain Mo
¢ Sustainment

* T4: Use Case Development

v

T5: Digital Eng Env (DEE) ass

T6: Language Architecture

T7: Updates to the Example |

T8: (ARM) Acq Ref Model: Te

v

T9: Policy Review Group

.

T10: Identify Reference Resol

T11: Acquisition Guide Qutlit

.

T12: Modeling Environment

T13: MOSA Metrics

* T14: Define (ARA & OAD): pr

T15: Define Model Based RFI

[ Service Central Ho...

m Spaces ¥ Forums ¥ People Questions Polls Ideation Glossaries Calen

Pages /... / Activities and Deliverables

T3: High-Level Domain Mod‘gcaem-s

Special Task Description: Capture the core high-level conc
Task Leader: @ Matthew Hause , Monty | g race

Members: Yvette Rodriguez, Jeff Banks

@ CoDevPortal =¥ SAP Budet Reports

medified

Acqmaiton
Goverrance Reterence Lerary
2 AL
T

Acquisition Reference Mod

# wiki.codev.mitre.org/display/UAF/T3%3A+High-Level+Domain+Model

b e

SPACE SHORTCUTS
[ Mesting Notes & Action ltems

[ UAF 1.2 S2mple Model Document
B G

ing hotes &

Docut

RFP FromC’ "

~ Digital Acquisition

> Mambership and Attendan:

Model Based RFP Pa¢

Ceaen

|cestana Cantara

- omplvion & whorne
= = - 09/02/2022 Agenda/Minutes
=
= + 09/09/2022 Agenda/Mir
o
— Minu
i Mins
Sty =
pre——— =

* T16: Joint interface compone

* MBAcq Shared Files

mentaticn

oup Charter

Calendar Vacation..

Weekly Team M:

Bl Seaces « Foums v People Questions Polls Mdestion  Glossaries  Cdendars  Blogs -

Agen

B B ax

09/02/2022 Agenda/Minutes

All Attendees put your name/org/email in the chat window. That allows us to cap*

and if you need

0 the MITRE CoDev Collaboration Site (Confl:

https./iwiki

codev.mitre.org

General Request:
= Ifthis was your first mezting. please send me your Chat Inmoduction
= Toraquast an MBAcy collaborztion site s i

Gaining access to the OMG

1) follow the link and registar sither using 2 password or enoiling your De
Yeu must log in to the MITRS twork to creste an account on
ou do. plezse email me

i T1/2: Landscape A:
provide rolled up Lessor
Model
lopment

el Dy

lead by Lt Cal
<d that a MC

= Keith provided new contract for ASDP > “Frood” IDER. MICH
= Motz Porter - PEO MS : fm intzeastad in the govt referencs model
= Frank Salvarore : | will ign up to be a reviewsr of the concapt mag.
- M ASGRM
= Frank Salvatore : There is a digital engins
= Keith Siders, AFLCMC/EZSI, working ts

E

= Actions:

= Acquirz existing Arch models to build upon (NAVAIR, AF MBSE,

Next Week:

Frank can you gat me Skyzs
Moshinsky, provids MOSA Implsmes
Moshinsky, provide NDIA Arch MOSA h
Get SATCOM R

ics from Steve Henry

~ Digita

FC. SATCOM...) who can

Meeting Notes & Action ltems

1.2 Sample Model Document

UAF 1.2 Layers

» Membership and Attendance
» Agenda/Meeting Minutes

~ Activities and Deliverables

sment and Lt
» T3: High-Level Domain Model
= T4: Use Case Development

» T5: Digital Eng Env (DEE) associatec

» T6: Language Architacture

- T7: Updats

he Example Mode

= T8: (ARM) Acq

f Model: Template

» TO: Policy Review Group

= T10: Identify Reference Resource A

= T11: Acquisition Guide Qutline

= T12: Modeling Environment T
- T13: MOSA Metrics
- Ti4: Define (ARA & OAD): propose
- T15: Define Mode! Based RFP Packs
= T16: Joint interface component arc
+ MBAcq Shared Files

* Files: Reference mentation

- MBAcq User Group Charter

Mfm  Spaces » Foums v People Questions Polls Idestion  Glossaries  Calendars  Blags n

MBAcq WG Activities

.(nnm.muuuu oM

,11![».!3!-!2-

H"I‘\nlﬂﬂhdun
T8 Acg Rof Mode Defaition (ARM) |

f
T Lande:
J |
+T2Program Lessons Learned

—_—

‘ Cortem Covsrmancarc |

s

GowiDOD.

TopicID#  WGName  Leader(s)
R Research
Landscape
Assessment

@ Rae Anderson

& Lessons.
Leamed

T3 Domain Design Laura Hart Matthew

Model Hause
TaUC Design @Rae Anderson
Development

TS Digital Implement

Eng Env

Télang Arch | Design Gene Sherve

Desaription

Identify Existing activities and organizations associated with [

Capture the core high-level concepts, definitions, relationship
Metamodel

Identify and define major MBAcq Use Case set

Examine the special considerations for addressing the Digita
support the larger strategic goals expected from Digital Engit
address DEE requirements/specificity in a MBAcq context. D
the enabling system and a lighter version of requirements. D

Define the implementation of the ACQ DMM for inclusion int




MB Acquisition Summary

« MBSE can be inserted earlier in the acquisition lifecycle to facilitate agile response to change during
the acquisition lifecycle and beyond.

» Government enterprises can respond to opportunities and risks grounded in well-formed models
based on data driven decisions

» Formalize the development, integration, and use of models to inform enterprise and program
decision making.

» Existing processes will need to be examined to determine where and how MBE/MBSE can be
inserted, adopted and improved.

» Prototype processes to determine which work best, find issues, and socialize results.
» Stable mature patterns can be incorporated into existing standards/frameworks such as UAF, SysML
* New patterns can be considered as an independent standards

MBACcq is not just a Proposal Packaging Choice. It’s about applying Effective SE practices!

Focus on Solutions Instead of Reinventing Modeling and Process!

v M iondards
I <>. ‘v D;:;l;;rarrblent
|

1 Organization.

® 2021 Object Management Gro_up. All Rights Reserved.
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Standardized Concepts for Reusable Content 2o

Managemant
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package Domain Omerlandnl:ept[ Damain Overlay Concept ])

Q:quis ition Reference Library (A RL) )

d

N

Dorrain Owerlays are a structured
and madular approach te define a
domain concern and the means for
show ing compliance.

Model Libraries Reference Architecture

. Define and Codify

Domain Overl

N

is scoped by

dentify existing
standards for
evaluation

Dom ain Topic I Ca¥alog Card

Pattern

provides context far
1.#

has Vocabulary
Concern User Guide |

T L d d

Is this a w el-formed DO? required

1. addresses N __| | conformance to the DO pattern
Stakeholder has 41 Dom ain m etadata | ‘Dﬂpaltern conform ance I— hich i require for inchision o
the acq forary for the organization
codify
Analysis 8 lgorithm s I ‘ DO Verification (ie. Validation 57& I
is the basis of &y

b are implemented by
Re gulations and Policies —
Cefine
Presenation - _
Ruks View Specifications L Did the acquirer &
[7 - supplier property use the
. DO aceording tailoring
les and guide?
elaborates o Tuies and guiae

lectronic Data kem Description (DID) Tem plates & Schemas IL‘




Modeling Concerns as Requirements: Another Example

EXAMPLE OF MODEL LIBRARY CONTENT CREATION

Ay 3
pﬂkcﬁ AW

Koith Siders

MBSE SME
AFLCMC/EZSI
keith.siders.1@us.al.mil

«problems
Need to define acceptable discharge rate, which should
exhibit adequate capacity under full load to last the defined
amount of time. Thus this should also have a tie to the
duration time requirement. Typically 30-60 minutes as per
the last paragraph of the "standard" statement. Note also
ithat MoC requires the "nominally aged battery” for test.

|
<«AW_Concerns
Battery Discharge Rates

Text = “Verification of sufficient power ..
includes evaluating battery rate(s) of discharge.”
T

«comments
Examples of test require ments for evaluating batteries contained in
516 that is not contained in 12.1.6.

«designConstraint»

Hominally Aged Battery Usage

Text = "Battery tests, under actual load conditions, shall
use a non-new, nominally aged battery to reflect
-service-life rated capacity.”

P —w §

AFLCMC... Providing the Warfighter’s Edge

arequirements
A,

___——" Power Quantity

sources,

M= "Verify that sufficient power is available to meet the power requirements duri
modes of operation, mission profiles, failure conditions and malfunction recovery procedures.
[Verification of sufficient power requires consideralion of all sources, and includes evaiuating |

ng

focal

myn tests verify that

Analysuulﬂ\ez Ll

mmwummmmmmwm

MIL- HDBK454
MIL-STD-464

For g the ir

conditions antbipaed on the aircraft. Qualification, simul.

power within arcraft electrical systems:
JSSG-2009: H3.48 H448 H3485H4485.
MIL-E-7016

AFGS-87219

14 CFR 23.1351-23.1367, 25.1351-25.1363."

design and

cf _compliance = “The Electrical Loads Analysis properly documents the power

M
] itions. Failure

conditions are analyzed in lhe Falure Modes Elfecu and Cnhcalty Analysis (FMECA).
- g sths-for normal and abnormal

Fieonied, Tnclidiing Ditioey e widec -:ummmﬂor-mg-numuy

of backup

standard = "Electrical load demand for each mission requirement is defined hclh without and

with cmcal lallums Power supply ds load d
di and failure

d for all ¢
to include

9

source rah.res for all oombmauonso”alll.re oonduons

power

@ Modeling AW Concerns — 12.1.1 Power Quantity

merformnuﬂeq\iem»
JS5G-2009-8 i
Requirements::3.4.8 Eleclricul Power Subsystem::
3.4.8.2 Capacity

Id="3482"
Text = "The electrical power subsystem shall provide
electrical power in sufficient quantity for all modes of
vehicle operation and additional capacity for growth

loads as follows:
on, the capacity for generating, conversio;
{emergency and starting equipment shall be defined

«extendedRequirements»
J55G-2009-8 Electrical Power
Power Subsystem::

ight-Critical Power

continuous operahon of all Hy-by wire fight controls
and other flight critical loads that require continuous
power to maintain control of the air vehicle.”

«AW_Concerns
Sufficient Source Power Quantity
Id="21"
Text = "Sufficient source power quantity™

OMG

Standards
Development
Organization.




Airworthiness Domain Overlay

EXAMPLE OF STANDARDS ALIGNMENT

A s
Fopce

MBSE Support for

Airworthiness V3.0
Leveraging Domain Overlays

Keith Siders

MBSE SME
AFLCMC/EZSI
keith.siders.1@us.af.mil

«blocks
MILE Soures
~~——
oud data; Load Analysiz Data
um:m:mwulll
operi Operating Condion [1.%)
-m Time rtervai [3]
o Per ompozee ] "
! terval Rating AC 10.1]
terval - inferval Rating DC [0.1)
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Tracing Concerns to Criteria via DeriveReqt
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Model/Asset Reuse: The Problem

So, we need to share, search for, find (hopefully), reuse,
publlsh update, notlfy, etc.:

Models
 Model Libraries
« Reference Architectures
« Components
* |nterfaces
* Types
« Patterns
« Keywords
« Solution Elements
« Etc.

What is the solution to this?
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Model Curation

“If we build it, they will come.” Field of Dreams
 However, “they” need to know that “jt” exists.

For a library to be of any use, people need to know where it is, be
able to enter it, search through a catalog system, check out the
elements that they need, and suggest new items to be added.
Regarding model reuse, most organizations have a hidden library that
few people know about, with no doors, card catalogue or search
capability, where you can’t check out or add any objects. We need a
solution for model curation.

andards
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rganization.
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Model Curation — The Status Quo

Wu et al (2021) describes a maturity assessment of Systems
Engineering reusable assets to facilitate MBSE adoption, basically a
Capability Maturity Model (CMM) for model and asset reuse.

Hause (2014), defines how the OMG Reusable Asset Specification
(RAS) was used to build an asset library to harvest, curate, and share
SysML model assets to promote and enable model asset reuse.

The OMG RAS was published in 2005 and provides a means of
categorizing assets for reuse.

 The PTC Asset Library is the only implementation the authors are aware of that
is still in use. It does not provide a complete curation solution.

e Other Solutions? oOVG
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A Few Requirements — NOT A COMPLETE LIST!!

Standard API — Extended SysML v2 API?

Multiple libraries with access control

Permissions at multiple levels - Library, Element, etc.

Role-based permissions — Curator, user, creator, owner, etc.

Configuration management of libraries, elements, patterns, ref architectures, etc.
Search capabilities using keywords, types, purpose, domain, etc.

Support for Vendor independent/dependent data formats

Support for UML, SysML, UAF, etc.

Support for non-UML tools (future?)

Local, Department, Enterprise, Global, etc. hosted libraries

Black box & White box sharing

Interest registration

Update notifications

Global element ID’s — the same component in multiple models has thg s\a,m‘g Istd
Etc. _> :

s
‘U Development
Organization.




27

A Few Model Library Use Cases — NOT A COMPLETE LIST!!

©2021 s8I
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’ RFP Preparatlon>, RFP Response >/RFP Evaluation ) Ex%r(]u:ﬁgn >, Operational ]

A

REP Award

During RFP Preparation and Planning phase, the acquirer (GOV) can use MBAcq process to:

Get a clear understanding of the system being acquired through the creation of the Objective Arch
Description (OAD) addressing:
* QOperational context, capabilities, requirements, constraints...
Determine what information will be needed for evaluation & validation of a supplier response such as:
* MOSA, Certification properties, Data Rights, KPPs
Determine and codify the supplier instructions expected for a model based response in the Arch Evaluation
Criteria (AEC)
* Use of gov furnished profiles (Domain Overlays), and supplier guidance
Determine any implications to contract language (i.e. Tagging a component with certain data rights)
Communicate the RFP content unambiguously to the supplier with a precise RFP Model (handoff or
collaboratively)

Identify what is needed, know where to find it, how to use it and how to evaluate it!

30
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’/RFP Preparat|0n> RFP Response >/RFP Evaluation v Ex(()arc]:l:f(iign >, Operational }

REP Award

During the RFP Supplier Response phase, the supplier will use the MBAcq process to:

* Get a clear understanding of the system being acquired within the operational
environment context

* Respond to the RFP with supplier value added approach supporting analysis

e Get a clear understanding of expected modeling response using the provided Arch
Evaluation Criteria (AEC)

 Utilize built-in self evaluation methods to support compliance

Focus is on Response and less on process mechanics
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‘ools  Analyze Collaborate Window Help  Model Builder | RFP Builder

* & HD - Perspective: UAF Architect v | [ul create Instructions |
| _MOSA Content X | Evaluation Criteria » | 4 b E MOSA Grade ¥ |
S S ] | | i : : —
£ mdd New 2] Add Existing.... 1 Delate ' Remove From Tal MO‘_S“ [ - e MUSA Documentation 1 S SR oMt 1 i
Deliverable H Open MOSA Spreadsheet w
ol Reports.. | | Import MOSA g
Elerment Type: | Resource Artifact [II Scope {optional): | Resource Tamnomy [__l Gmdb | ’:\
System -
£ Name ) Business - Data Rights - Openness 1 Technical Openness O Criticality -

Weight

U Sub-System A - Alteratative  [3-Unlimitad Data Rights Available with no TP daims  3-Commerical or DoD Standard

v Sub-System B |1-Proprieatary Interface | Negotiated Data Rights 2-Fully Disclosed, Well Defined
T sub-System C E}UMimlied Data Rights Available with no TP daims  2-Fully Disclosed, Well Defined
v Sub-System D 3-Unlimited Deta Rights Awailable with no IP claims  2-Fully Disclosed, Well Defined
| v Sub-System E ;Z—cw Furpose Data Fights Available 3-Commarical or DoD Standard

MOSA Documentation
“The Department of Defense’s (DoD) modular” open systems approach (MOSA) is to design
systems with highly cohesive, loosely coupled, and severable modules that can be competed
separately and acquired from independent vendors. This approach allows the Department to
acquire warfighting capabilities, including systems, software cor and
services, with more flexibility and competition. MOSA implies the use of modular open systems
architecture, a structure in which system interfaces share common, widely accepted standards,
with which conformance can be verified” - .aca osd milise/initiatives/ini sa.html

MOSA Scoring

Business [Data Rights) Openness LY
0- Proprietary interface/no data rights

- Proprietary interface/negotiated data rights.

- Gov purpose data rights available

- Unlimited data rights available with no IP claims.

[

Technical Openness:

0 - Undisclosed Proprietary

1 - Proprietary with documented API
2 - Fully Disclosed, well defined

3 - Commercial or DoD standard

MOSA Benefits
DoD seeks five primary benefits of MOSA:

1. Enhance competition — open architecture with severable modules, allowing
components to be openly competed

2. Facilitate technology refresh — delivery of new capabilities or replacement
technology without changing all components in the entire system

3. Incorporate innovation — operational flexibility to configure and reconfigure
available assets to meet rapidly changing operational requirements.

4. Enable cost savings/cost avoidance — reuse of technology, modules, and/or
components from any supplier across the acquisition life cycle.

5. Improve interoperability — severable software and hardware modules to be
changed independently.
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| X
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(e Target Area

MOSAGrade
{Business Avg = 1.875,
Technical Avg = 1.75}

Modular Open Systems Approach
NDIA Paper July 1, 2020
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W meee NN e e . . contract N A~ .
’/ RFP Prep >, RFP Response > RFP Evaluation p- Exgguiﬁacn.. >, Operational }

REP Award

During RFP Evaluation phase, the Supplier & GOV can use MBAcq process to:

» Assist the evaluation process for compliance and scoring using built in evaluation criteria

* Assist in the assessment of key concerns such as MOSA, Security, survivability though the
use of Domain Overlays(DOs) provided in the Arch Evaluation Criteria (AEC)

e Capture scoring and rational with standard metrics for future evidence

Grading Rubrics and Scoring are captured in the Model
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,/ RAR R E S EEROTED / Contractor/Gov > Execution E ClE ] Y|

RFP Award

During the RFP Contract Execution phase, the GOV will use the MBAcq
process and evolving model(s) to:

* Collaboration with suppliers

* Monitor progress, maturity

* Assess change impact and manage risks

The evolving model is a source of collaboration

38
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RFP Evaluation Contract
b, RFP Prep >/ RFP Response - = niractor/Gov Execution.. > Operational
RFP Award

During the Operational phase, the GOV and supplier will use the matured evolving set of
models to:

Support knowledge management and training

Assess change impact and manage risks
* Provide the foundation for a digital twin

Living Knowledge Repository Supporting Data-driven decisions

39
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