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BLUF: Model-Based Acquisition (MBAcq)

About MBACc(q

Model-based acquisition is the

Technical approach to

acquisitionthat uses models

and other digital artifacts as

the primary means of

information exchange, rather

than document-based e} [Comtare | [t
information exchange. e

OMG MBAcq User Group

Is a broad industry body with partcipation from OMG, INCOSE,
Armed Services, OUSD, DoD CIO, NDIA, DAU, FFRDCs and
many industry suppliers such as Boeing, Northrop Grumman,
Lockheed Martin, etc. working together to create the standards
and guidance to successfully deploy MBAcq to the larger
community.

Why MBAcq Matters

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

MBAcq standardization minimizes acquisition
risk while improving communication across
industry

Expected Timeline

2022: Formed Team & Framework
2023: Q4 Govt Ref Arch

2024: Q2 Acquisition Users Guide
Q2/3 DAU Acquisition Training

Q4 Acquisition Model Example




Descriptive vs Analytical Models NDIN

System Architecture Model (SAM)

* Descriptivein nature

* Emphasizes how pieces fit togetherinto
a consistent whole | Requirements

. . Program '
* Provides context for analysis = Managgement Product Support

1 rTraceabiIity, >
rational //

System

Analysis Models and Simulation Models
* Emphasize specificaspects of
performance, consistent with | Analysis Models 8

ﬂnalA
needs

Verification

the Architecture Model. Simulation (Matlab, e ' ! e
. . Simulink,Network, DE Performance’ Model
* Mathematically-based computation or ~ Simulation, Custom)

. . stimates
simulation

* Reducesrisks thru analysis, validationand
optimization of:

.. / . . Software
« MOE, MOP, KPP, TPM timing, M‘?Efggtﬁ;gg:& Models
probability of hit/survival Models -

reliability/availability, MTBF cost, total — A, (CAD, Zuchen) .
cost of ownership

* Avehicleto solve some
problem or verify a solution

Change ower time >

©2018 The MITRE Corporation. ALL RIGHTS RESERVED. Approved for public release. Distribution unlimited 18-2496-1.

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



What's in the System Architecture Model NDIN

« A System Architecture Model is an Integrated
Structured Representation of the Requirements,

Behaviors, Structure, Properties, and 'Sf[“"i‘"e .ﬂ..-.._.,.?.::'?f."a"'°’
Interconnections A =T
— Requirements % = yca“’ i
«  What are the mission operations, stakeholders’goals, B IS e || W =3
purposes, and success conditions for the system? IR ey
— Behavior e _@

*  What the system needs to do to meet requirements
* Transformation of inputs to outputs
* Responsesto External stimulus

— Structure . ! : ' L

* The parts of the system that are responsible for the behaviors 3. Requirements 4 Parametrics

* The componenthierarchy, elements and stores
T en S —

* The performance, physical characteristics and governing

rules that constrain the structure and behaviors
. System Model

— Interconnections

* The ability of the structured elements to exchange information
and achieve their required behaviors

Document

Specifications

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

that satisfies its requirements

©2018 The MITRE Corporation. ALL RIGHTS RESERVED. Approved for public release. Distribution unlimited 18-2496-1.



MBAcq Future State

RFP From Customer

Bringing it all together!

OMG

s Ohject
Managemant
Groug.

Response From OEM

package MBAcg Concepts| . MBA Ccq DMM L ]/J

Contains

provides tailo

Uses

Acquirer

Evaluates

J/F’Uhlishes

Model Based RFP Package

able process

Non-model
Artifacts TBD

MBAcqg Guide Book

Compliance

Governance

TF’rmrides

Architecture Acquisition Guidance (AAG) —

Contains

tailored|guidance

Besponds to

Specified by

Acquisition Reference Library

(ARL)

Defines
Sl

Domain Overlay

Zconforme m‘|,

Templates

Data Item Description{DID),

& schemas

Airworthiness

T FA T !
) Iz [a Kind (f
Contali ‘ Cyber
Analysis Algorithm
MOSA
Metadata - E
Cantains Data Rights
Regulations Contains Nuclear
1.* Surety
Viewpoint

Contains

Refings :

System

defings acquistion of

Objective Arch

Description

ITEE Caorftains Contsins
Provided b
Solution Compliance Evaluation
Architecture Evidence Criteria
Description
Compliantw [

Supplier

Conformto

expressed as

Acquisition Ref

Architectur

Uniform Contract Format (UCF) UAF ML
Section K (—T e
Contains
Section L
Contains
Section M
Contains

Plus other sections

Contains

® 2021 Object Management Group. All Rights Reserved.

expressed as

Technical
Performance

Measures

Contains

Operational Scenarios

Contains

High Level Capabilities

Contains

Requirement

Contains




Model-Based Acquisition
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& contract Data

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

Supports
DoDAF

oo

w FRAMEWDRK =

1. The AAG provides model structure for RFP content 2. The OAD is a descriptive model containing the 3. The Model-based RFP model contains the populated
and evaluation tools: program requirements, constraints and context OAD&AAG providing RFP evaluation content, CDRL
*  ModelingPatterns *  High-level Capabilities, mapped to Operational definitions for documentation generation and scoring
* DO Profiles(i.e. MOSA, Data Rights, certs ) scenarios, traced to requirements (e.g. CDD, SRD, tools for solution validation and evaluation
* Interface & Analysis Definitions ConhOPS)I y
. *  Technical performance measures (i.e. KPPs, KSAs, . . . .. .
TemEp'alteS& Scchemas %< s LM MOES..) P ( 4. UAF Process Guide provides the Acquisition Guidance
* Evaluation Criteria & Scoring (SectionK, L, - .
« Reports & CDRLS *  Anyrequiredarchitectural partitioningincluding for using the OAD and AAG template to create, respond
structural and functional and evaluatea Model-based RFP.
(Based on UAF acquisition process guide and template)

® 2021 Object Management Group. All Rights Reserved. Q‘IJT“'R?’Z'&;&U A,




UAF MBAcqg UG Activities

package MBAcq Concepts[ S MBAcq Activities ]J

MBAcq WG Activities

!

I |

‘ Imple mentation ‘

M#L

T3 Domain Model DMM |

T4 Use Case Dev |

T6 Lang Architecture |

T8 Acq Ref Model Definition {ARM)

T13 MOSA Metrics |

T16 Mission Integration Management (MIM)

T16 Joint Interface Com ponent |

"

Research

Y
L) T7 Example Model

T11 Acquisition Guide

T14 GRA and GRM

¥

T15 RFP Package Definition |

5 T9 Policy Review |

T5 Digital Eng Env DEE |

L

T1 Landscape Assessment

T2 Program Lessons Learned |

T10 Reference Material

-

1

L &

MBAcq UG Infrastructure

Content Governance/CM

UAF/OMG

Gov/DOD

LA

T—)T12 Modeling Environment

—= Model Management

Model Library

—= Access Control
Frovenance

' Model Colaboration

3 PM Collaboration CoDev

oo dard
OV S
[ ]

Organization.




What'’s the Architecture Acquisition | | |~
Guidance (AAG) v i .

AAG is a set of reusable model templates, and guidance
used to augment a model-based RFP based on standards
to support data driven decisions beginning with acquisition = s g i ]
which can be maintained throughout the complete lifecycle
of program.

0
1<
Use Cases: (6\1' jpe—
| P g
- Create Precise RFP A 3 \"L/“;%
« Respondto RFP 0.6 e /

GOV \\ pr—

X :
\(\ 6 ( Evaluate RFP Response
Evaluate RFP Response QO‘(O \\/

— Contractor Self Evaluation
- G overnme nt Evaluatl on lMam/taln Technical Baselme \
Maintain Technical Baseline \‘

— Model evolves over time and
represents the technical baseline vV
Focus on Unified Contract <> |

A Standards

u Cevelopment

Organization.

SOURCE: Laua Hart,
MITRE 2017

Format: SectionsK, L, & M

® 2022 Object Management Group. All Rights Reserved.




Collaborationand Transparency in an Open Env

< cC 0

#. 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
v T3: High-Level Domain Mo

* Sustainment

T4: Use Case Development

v

T5: Digital Eng Env (DEE) ass

Té: Language Architecture

T7: Updates to the Example | |

T8: (ARM) Acq Ref Model: Te

v

T9: Policy Review Group

T10: Identify Reference Resor

T11: Acquisition Guide Outlir

T12: Modeling Environment

T13: MOSA Metrics

T14: Define (ARA & OAD): pr

T15: Define Model Based RFI

T16: Joint interface compone

* MBAcq Shared Files

>

«} Service Central Ho... @ CoDevPortal &~ SAP Budet Reports

m Spaces ¥ Forums ¥ People Questions Polls Ideation Glossaries Calen

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

it

Pages /... / Activities and Deliverables @ @

T3 Hi

:]
=]

gh-Level Domain Mod

a mart, no ours ago

Special Task Description: Capture the core high-level conc

RFP FromC’

Model Based RFP Pac

Goverrance Reference Lorary
e B aaL)
T
Aniacia T80 Acquisition Reference Mod
|Conses Contars
Comgliance De'res Anatyte o .v- J "
Templates & schemar
Iy TIT T T
Cortany Cyver
Anatywis Aigoethm o
MOSA
Oata Rights
aion
Swrety | Py
maind Asrwortness —

Smm  spaces v Forums v

SPACE SHORTCUTS

[ Meeting Motes & Action |t2ms

[ UAF 1.2 Sample Model Document
B Glossariss

Task Leader: @ Matthew Hause , Monty F eace mer

@ Weekly Team M

People Questions Polls  Ideation Glossaries Calendars  Blogs mu

B B a2
09/02/2022 Agenda/Minutes

All Artendees put your name/org/email in the chat window. That allows

and if you need a to the MITRE CoDev Collaboration Site

Ittps:/fwiki. codev.mitre.org .

5 tn Captra attandanra

m Spaces ¥ Forums v People

Meeting Notes & Action ltems
UAF 1.2 Sample Model Document

UAF 1.2 Layers

\General Request: > Files list
= [fthizwas your mesting pleaze :2nd me your Chat Introduction -to Articles
= Torequest an MBAcq collaboration site accod
= (aining access to the OMGE UAF Task R sites
~ Digital Acquisition WG

= Report from the subgroups; What can we get done in the next 20, 60, 904

- Digital Eng Erv
B Rae Anderzon)
Dianiel Brooks!

= General conversath
i lead by Lt Cal
= d Moshinski (OUSD REE and MDIA Arch co-chair) stated thata MC

1 Fverables will be pivotal to the MOSA standard
=  Frank Salvatore Asked, An

= Frank Salvatore : | will sign up to be a reviewer of the conoept map.
= Miks Gubz to support GRA/GRM development

= Frank Salvatore : There is a digital engin
= ¥gith Siders, AFLCMC/EZS|, working to

= Actions:
Frank, can you get us a copy of the Skyzer model?
Ed Moszhinsky, provide MOSA Implementation Guide
Ed Moshinsky, provide MDIA Arch MOSA Metrics from Steve Henry
Gat SATCOM RM

AF |egal/contract suppar. ..

¥

Membership and Attendance

» Agenda/Meeting Minutes

~ Activities and Deliverables

» T
» T3: High-Level Domain Model

= T4 Use Case Development

» TS: Digital Eng

= T6&: Language Architecture

T: Update:

= T& (ARM) Acq Ref Model: Template

» T9: Policy Review Group
= TI0: Identify Reference Resourt

= T11: Acquisition Guide Qutline

= T12: Modeling Environment Tool St

= T13: MOSA Metrics

= T14: Define (4RA & OAl

= Ti5: Define Model Based RFP Packi

- T16: Joint interface component arc|

= MBAcq Shared Files
* Files: Reference Documentation

= MBAcq User Group Charter

e

= Acquirz gxisting Arch models to build upan (NAVAIR, AF MBSE, AFC, SATCOM...) wheo can get these for us?

Next Week:

Questions

w (DEE) associatec

the Example Modef

): propose

Polls Ideation Glossaries

Calendars  Blogs -

1

.(nnnmuuunl omm

T4 Use Case Dov

T6 Lang Architocture

*nmmmlmmll

T1Landscapa Assassment

*T2Program Lessons Loarned

Matorial

fT1 Acquisition Guide |

T44 GRA and GRM

‘ Contant Governance CM

—nl“lmhqu uaRcMs |

-(nuum Interfaco Cam panent

Topic ID#

T1/2
Landscape
Assessment
8t Lessans
Leamed

T3 Domain
Model

T4UC
Development

T5 Digital
Eng Env

T6 Lang Arch

WG Name

Research

Design

Design

Implement

Design

Leader(s)

@ Rae Anderson

Laura Hart Matthew

Hause

@ Rae Anderson

Gene Sherve

:[rlugunaulz

Description

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 MBAcg context. Dt
the enabling system and a lighter versicn of reguirements. D

Define the implementation of the ACQ DMM for inclusion int




UAF MBAcqg Planned Deliverables

AAG templates and guidance (how to specify model-based DIDs, CDRLS)
Guidance on building Domain Overlays (DO)

OAD template and guidance (includes guidance for how NOT to over-specify a
system)

Sample model (as part of UAF sample model)

UAF Process Guide for Acquisition will:

define the CONOPS for how a program office will use all the models they will receive over the lifetime of a
system

how to make models available for reuse for other/new systems
portfolio management for models/programs

provide process and guidance that describes how to integrate MBSE approaches into pre-acquisition (before
request for proposal release), request for proposal, contract award, and contract execution steps

Impact to existing policy with recommendations for change
Descriptions of what Sections K, L, and M could look like for model delivery

Taxonomies with precise definitions for concepts and terms OMG s
. Development

_ _ Organization.
® 2022 Object Management Group. All Rights Reserved.




EME More on UAF/MBACcQ

OBJECT MANAGEMENT GROUP®

Intro to UAF DAU MBAcq Recording

Let's Be Modular and Open Webinar — Model Based Systems Engineering In Acquisition-20230209

LET'S BE

‘@1 MODULAR
-~ & OPEN

Welcome to the Let’s Be Modular and Open series

% Unified Architecture Framework® (UAF®)

Mics: Audio will be muted througt n
Recording: This session will and posted on the event page
Questions: Please ! sns via chat
=) Survey: Link will be provided in chat and posted on event page
CLPs: Each session qualifies for 1.0 CLPs.

Dial in (oudio only) number:

=g 1-571-403-9146, Conference ID: 872 690 282#

Watch on (8 YouTube

The session Link (~*30 min presentationand 30 min Q&A) :
https://www.dau.edu/event/Lets-Be-Modular-and-Open-
Webinar-Model-Based-Systems-Engineering-In-Acquisition

m Unified Architecture Framework (UAF)
https://www.linkedin.com/groups/8878655/

Copyright © 2022 OMG. All rights reserved.

https://voutu.be/AWJk 7KtQOw



https://youtu.be/AWJk_7KtQ0w
https://www.dau.edu/event/Lets-Be-Modular-and-Open-Webinar-Model-Based-Systems-Engineering-In-Acquisition
https://www.dau.edu/event/Lets-Be-Modular-and-Open-Webinar-Model-Based-Systems-Engineering-In-Acquisition
https://www.linkedin.com/groups/8878655/

s11:1(d

OBJECT MANAGEMENT GROUP®

Thank You!

Laura Hart, laura.e.hart@lmco.com
Rae Anderson, rahaselden@mitre.org
Steve MacLaird, maclaird@omg.org

m Unified Architecture Framework (UAF)
https://www.linkedin.com/groups/8878655/

Copyright © 2022 OMG. Allrights reserved.
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https://www.linkedin.com/groups/8878655/

Backup
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OBJECT MANAGEMENT GROUP®

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:

* Operational 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 Acqg
Guidance (AAG)

* 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!

14
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OBJECT MANAGEMENT _

RN . :
y - RFP Evaluation ./Contract Execution y Operational

RFP 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

* Get a clear understanding of expected modeling response using the provided Arch Acq
Guidance (AAG)

» Utilize built-in self evaluation methods to support compliance

Focus is on Response and less on process mechanics

15
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OBJECT MANAGEMENT GROUP®

‘ools  Analyze Collaborate Window Help Model Builder | RFP Builder |
r & % Perspecme w Architact v | Do create d Instructions ’
" _MOSA Content X | Evslustion Criteria’ * 4 [ MosA Grade X
s T o e | OSA » i i 8 = Ly e T i )
D Add New [ ] Addbdsting... Delete Remove From Tab| - | Open MOSA Documentation b :1}. . . : o . . el [ G4 G |100%
Deliverable 4 Open MOSA Spreadsheet #“
Crieria Heports- Import MOSA ik
Element Type: | Resource Artifact (... | Scope (optional): | Resource Taxonomy ad Grade | = 7?;}7\“@9}7 Openness Values Business (Data Rights) Openness
Na 5 B Data Rights Technical O Criteaity e 20 | vty "‘““""':.‘..";:;.:".::.:'.“"'
. Name ) Business Rigl Openness Q nical Openness m Tools. ‘ - v-m:-m porgmes
! & & | Propristary niwiace with no duta rights wssena
J sub-System A - Alterntative  3-Unlimited Data Rights Available with no TP dlaims  3-Commerical or DoD Standard 3 | B Vertical Axis
Q) sub-System B [1-Proprieatary Interface / Negatiated Data Rights 2-Fully Dischosed, Well Defined 1 E Horizontal Axis
V Sub-Systern C 3-Unlimited Data Rights Available with no TP daims  2-Fully Disclosed, Well Defined 1
U Sub-System D 3-Unlimited Data Rights Available with no IF daims  2-Fully Disclosed, Well Defined 2 e
Il v Sub-System E 2-Gov Purpose Data Rights Available 3-Commerical or DoD Standard 1 I ="
MOSA Documentation A w
“The Department of Defi 's (DoD) modular” open sy approach (MOSA) is to design B
systems with highly cohesive, loosely coupled, and severable modules that can be competed | 3
separately and acquired from independent vendors. Thus approach allows the Department to the 13 Targoet Area
acquire warfighting capabilities, including syst components, and Y ¥
services, with more flexibility and competition. MOSA mphes lhe use of modular open systems g
architecture, a structure in which system interfaces share common, widely accepted standards, .
with which conformance can be verified” - hitp //www acg osd mil/se/initiatives/init_ mosa htm| v
MOSA Scoring -
Business (Data Rights) Openness k Al

:

0- Proprietary interface/no data rights

1- Proprietary interface/negotiated data rights v~

2- Gov purpose data rights available I .

3- Unlimited data rights available with no IP claims ﬂ .

Technical O O = «MOSAGrade»

‘echni penness: o

0 - Undisclosed Proprietary S MOSAGrade

1 - Proprietary with documented API i {Buslness Avg = 1 875,

2~ Fully Disclosed, well defined A i =

3 - Commercial or DoD standard Technical AVg 1 '75}
Ja
M

MOSA Benefits
DoD seeks five primary benefits of MOSA:

1. Enhance competition — open architecture with severable modules, allowing

Modular Open Systems Approach
2 ;zr;m‘: ':;i:l?\:li;; ?:l:ryeggrgpdee‘ﬁeery of new capabilities or replacement N DIA Pa pe r Ju Iy 1 » 2020

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. 16
5. Improve interoperability — severable software and hardware modules to be

changed independently.
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OBJECT

~ RFP Pre AN RFP Response N RFP Evaluation N Contract Execution.. o Operational
- 2 . : & & P

RFP 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

e Assistin the assessment of key concerns such as MOSA, Security, survivability though the
use of Domain Overlays(DOs) provided in the Arch Acq Guided (AAG)

e Capture scoring and rational with standard metrics for future evidence

Grading Rubrics and Scoring are captured in the Model

17
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RFP Evaluation . -
#“  Contractor/Gov

™

.. RFP Pre RFP Response Contract Execution N Operational
4 LV ; s "*

A

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
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OBJECT MANAGEMENT GROUP®

b |

RFP Evaluation
£ Contractor/Gov

}Contract Execution.. Operational

A

REP Award

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

e 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
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