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Model-Based Acquisition (MBAcq) User Group Introduction

About MBACcq

Model-based acquisition is the ~ Supper |
Technical approach to Proposes
acquisition that uses models T TS
and other digital artifacts as

the primary means of atedty [ system

information exchange, rather getnes adauiskion

than document-based
information exchange.
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Why MBAcq Matters

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

o : : : compliance risk
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

Expected Timeline

2022: Formed Team & Framework

2024: Q2 Govt Ref Arch

2024: Q4 Acquisition Users Guide

Q2/3 DAU Acquisition Training

Q4 Acquisition Model Example

Ongoing: Curate and Create Reusable Content

- Dassaut (Reference Architectures, Domain Overlays, ...)

= Other

Last updated 6/9/2023

* Full lifecycle should be addressed during Acquisition!

For more information contact:

laura.e.hart@Imco.com
rahaselden@mitre.org
toni.m.nolder@aero.org
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MBAcq User Group is an OMG Managed Community

MG Managed Community Charter + Approved by the OMG BOD 26
September 2023 as an enduring OMG

1. Mission and 5 munrty Entity
1.1. Purpose. The purpc:u e ;=ﬁ§ased Acguisition (MBAcqg) User Group (the “Caommunity”) is to enable . Founding Members
collaboration in support of vat ongy or open collaboration activities including:
. Lockheed Martin (Laura Hart)

* Provide a forum to addresses standardization i y yﬂ Based Engineering (MBSE) and subsequent . The MITRE Corporation (Rae Anderson)

models during the acquisition process thereby rgducin ar mg curve fﬂr every MB-RFP and OEM

proposal response. . The Aerospace Corporation (Toni Nolder)
® Act as a bridge to the OMG Standard Development {]rgamzahnn SDD and provide

validated inputs to the SDO to update relevant specifications based on evnlw g ds, ding

Systems Engineering (SE) and Architecture standards, such as SysML, UAF and System
Services as it pertains to Acquistion.

¢ 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 sarlier during the RFP phase.

9/2 6/2 023

® Provide support for building other modeling languages and domain-specific extensions based on KerMIL,

‘ ™ Siandards
SysML, UAF when reguired. <> I ‘ u Cevelopment
— Organization.
© 2021 ssI




Collaboration and Transparency in an Open Env
Transitioning Knowledge Repository to OMG MC

< C (O & wiki.codev.mitre.org/display/UAF/T3%3A+High-Level+Domain+Model
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Ll
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Pages /... [ Agenda/Meeting Minute: M 22 vim
* Websites : OMG UAF Task Force * =B e

Pages /... / Activities and Deliverables @ @ 09/02/2022 Agenda/Minutes

v Digital Acquisition WG B o
B Calendars

w Spaces v Forums ¥ People Questions Polls Ideation Glossaries Calendars Blogs

All Attendees put your name/org/email in the chat window. That allows us to cap» Meeting Notes & Action ltems

vel Domain Mod

> Membership and Attendance

s 4 = SPACE SHORTCLTS and if you need access to the MITRE CoDev Collaboration Site (Confluence) . Lo
> Agenda/Meetlng Minutes e oo Noree & At L UAF 1.2 Sample Model Document
¥ Meeting Notes & Action Itz > UAF12 Layers 1
v Activities and Deliverables B UAF 1.2 Sample Model Document hitps://wiki.codevmitre.org Implementation | Rassarch e

Special Task Description: Capture the core high-level conc Files list

Glozsaries

B i T1 Landscape Assossment
> T1/2: Landscape Assessment ? Howeto Articles |
/ p Task Leader: (QIENEYZERP @ Matthew Hause , Monty | puce race General Request: b T2 program Lassons Lesrnod
v T3: High-Level Domain Mo ) » Mesting Notes & Action ftems *  H this was your first meeting, please sand me your Chat Introduction . o Lo
Members: Yvette Rodriguez, Jeff Banks 2 + To raquest n MBAcq collaberaten she scceunt sand emll e ~ Digital Acquisition WG
* Sustainment U o * Gaining 3ccess 12 the DM LAF Task Force Conflus % Membership and Attendance L
» UAF 12 Layers (Content Governancs/CM
- - - 1) follow the link and registar sither using a password or enrolling your Bx * Agenda/Meeting Minutes
* T4: Use Case Development > Files lizt B Yo mart o et TR oDt et ey
RFP From C 2)¥ou must log in 1o the MIT v netWork 10 Create EnACBUNt AN o fvities and Deliverables unrous |
s r i Corcarie| I VBAeR Comert g T » How-to Artides 3) Oncz you dao. please email mz [rahazelden@mi ), and | will invite l T8 Policy Review
> T5: Digital Eng Env (DEE) asst I - o » T1/2: Landscape Assessment and L R
0 NEEES » T3: High-Level Domain Model L imunmmmm -|wmwmu=
* T6: Language Architecture « Diigital Acquisition WG AR S TETTL RS |
» Membership and Attendance = T4 Use Case Development
* T7: Updates to the Example | Model Based RFP Pa¢ -+t Repart from the subgroups; What can we getdone in the next 30,60,90¢ 5 T5; Digital Eng Env (DEE) associatec
| 2= B Rae Anderson: ent and Lessons Learmed B
* T8: (ARM) Acq Ref Model: Te LH" ey Montz will provide rolled up Lessons Learned = T6: Language Architecture
Governance el | [ Hart/Hause: T3: High-Level Domain Moded - T7: Updates to the Example Model Topic ID# WG Name Leader{s) Description
> T9: Policy Review Group | Development
i 1 ment and instructions = T8 (ARM) Acq Ref Model: Template T2 Research |dentify Existing activities and organizations associated with [
* T10: Identify Reference Resol Arstacia 100 | Acquisition Reference Mod del Definition » T8 Policy Review Group Landscape @Rae Anderson
. [Contans [Containg B Torn M and Barry P- T Review Growp - The SERC ) Assessment
N P A I l' = T10: Identify Reference Resource A & Lessons
* T11: Acquisition Guide Outlit . | )
Comphance | Detees Anaytic | ™ v = T11; Acguisition Guide Qutline Learned
: 5 S—— R & b . v and provide B . . . .
* T12: Modeling Environment Y V‘v T 171 - 09/02/2022 Agenda/Minutes P '“ R = T12: Modeling Environment Tool St T3 Domain Design Laura Hart Matthew Capture the core high-level concepts, definitions, relationshic
Crver | ) ¥ Syste
« T13: MOSA Metrics wi | i Minutes va McDanigk T14: Define & GRM): propos=d = T13: MOSA Metrics Model Hause Metamace!
o | Minutes T12 Madeling Environment Tecl Suppar: - T14: Define (ARA & OAD): propose T4UC Design @ Rae Anderson Identify and define major MBAcq Use Case set
. Dafi ; — Language Arc| Development
* T14: Define (ARA & OAD): pr =l = « Ganeral comversation around the ream: = T15: Define Model Based RFP Packi
5 Arwormmess — 22 Agenda/Minutes . aw O30 Architacture group is being formed lead by Lt Co . efnE T3 Digital Implement Examine the special considerations for addressing the Digita
* T15: Define Model Based RFI = ! T . nki (QUSD A&E 2nd NDIA Arch co-thae) satad that 3 MG Ti6:Jeint interface component arc Eng Env support the larger strategic goals expected from Digital Engir
AR S e T2 thase o bles will be pivotal to the MOSA standardization appr = MBAcq Shared Files address DEE requirements/spedificity in a MBAcq context. De
* T16: Joint interface compone + Crientation Mesting Sept 1, 2023 »  Frank Sahators Asked Arz you planning to start with whatwas dor Files;: Ref Y - the enabling system and a lighter version of requirements. D
S PR e T e *  Kaith provided new contract for ASCP >"Frood” SCHNEIDER MICH Iesi Feference Hacumentaten
* MBAcq Shared Files 581 s e, Al s Rt T e * Mont= Porter - PEQMS : ['m intarastad in the govt reference model  + MBAcq User Group Charter T6 Lang Arch | Design Gene Sherve Define the implementation of the ACQ OMM for inclusion int
N MBAcg Shared Fi = Frank Salvatore : | will sign up to be a reviewer of the concept map.

= Miks Guba to support GRA/GRM devalopment
Frank Salvatore : There is a digital engineering measurement frameawark that was just rek
¥gith Siders, AFLCMC/EZSI, working to get AF legal/contract support from Jim Hague

* Files: Reference Documentation
» MBAcg User Group Charter
= Mew CoDev Request

z2d. You can find it hers hitp:

. psmsc.comy T

Frank, can you get us 3 copy of the Skyzer modal?

= Model 8 Data Catalog £d Maszhinsky, provide MOSA Implementation Guids
v Sub Committ=z Mesting Schadulz Ed Mozhinsky, provide MDIA Arch MOSA Metrics from Steve Henry
Gat SATCOM RM

0 [F =l e i L B (e ee o Acquirs siisting Arch modsls to suild uson (NAVAIR, AF MBSE AFC SATCOM...
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MBAcQ — UG ACTIVITIES

package MBAcq Concepts [ | Ji] MBAcq Activities |/J

MBAcq WG Activities
! ! !
‘Inplama ntation ‘ Research | MBAcq UG Infrastructure
L M,
T]"Eh'.ﬂ'npla Model T1 L”d!-m Assessment
T3 Domain Model [--| T12 Modeling Environment
- § T2 mrﬂm Lessons Learnad |
T4 Use Case Dev. >|T11 Acquisition Guide , Model Management
T10 Reference Material |
T6 Lang Architecture Mods| Library
—)|T1-I- GRA and GRM _’;Zizﬁnﬁa ﬁhd
_,ITB Acq Ref Model Definition (ARM) =
Contat Govermencs i —)I Model Colaboration |
4)|T1:I MOSA Metrics T15 RFP Package Definition _
4>| PM Collaboration CoDev |
UAFIOMG
T16 Mission Integration Management (MIM) ’|T’ rolicy Raviaw
GowiDOD
_)IT“ Joint Interface Com ponent 4>Irs Digital Eng Env DEE
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https://communities.omg.org/workgroup/index

A o ndards
OV S

QOrganizatian.

gL Your MC Memberships
MC

User Settings

Lipdate User Settings

Profile Privacy J‘[_t. Model-based Acquisition User Group Community

Under construction — check back for updates Chairs Laura Hart
Change Password Lockheed Martin Rae Anderson MITRE Toni Molder Aerospace

Your MC Memberships » (1) Leadership

111‘ All Working Group Chairs

Your Mailing List
Subscriptions

Manage Your Email ol » (2) Architecture WG
Subscriptions 1 Develop the initial concepts, Reference Architectures, and

Manage Calendar patterns.
Subscriptions » (20) UAF Certification

YWour Assigned Tasks 111‘ Users who request to join this group must first be vetted by
Tasks Created By You the existing core UAF t2am and sign an NDA.

v [3) Use Case WG
Use Case Development Chairs Rae Anderson MITRE Ann
Brown Lockheed

» (4) GuideBook WG https://www.omg.org/news/releases/
Overall structure and management of role-based Model- pr2024/01-18-24.htm

based acquisition guidance Chair Bob Scheurer- Boeing

B8

I

» [9) Reusable Asset WG
The development of an updated Reusable Asset
specification (RAS) and approach.

I

111 » [6) Digital Ecosystem WG

» (T) Contract Language WG
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1. Architecture Evaluation Criteria (AEC)

Model-Based Acquisition

2. Objective Architecture Description (OAD)
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3. Model-based RFP Package

e N L T
(LR k=
-1

o e e T R

SR b e - Liem

e
Uy ¥ ————r——

[emurreel

€< 4. Unified Architecture Framework (UAF) Process Guide for Acquisition =2

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

2. The OAD is a descriptive model 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, K5As,
MOEs..)

*  Any required architectural partitioning including
structural and functional

(Based on UAF acquisition process guide and template)

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

SO e e ayea- et
uuuuuu n

® 2021 Object Management Group. All Rights Reserved. e o017



Descriptive vs Analytical Models NDIRN

System Architecture Model (SAM)

* Descriptive in nature

* Emphasizes how pieces fit together into
a consistent whole

. Progr.
* Provides context for analysis Sk

Management

Product Support

Analysis Models and Simulation Models

* Emphasize specific aspects of
performance, consistent with

the Architecture Model. tion (uaria Architecture "
* Mathematically-based computation or ‘ . : Model |
simulation —
* Reduces risks thru analysis, validation and
optimization of: § - v ST
* MOE, MOP, KPP, TPM timing, oy [ Models
probability of hit/survival \ | Models . (UML)
reliability/availability, MTBF cost, total _— B (CAD, Zuchen) 4
cost of ownership S ——

* A vehicle to solve some
problem or verify a solution

RFP Prep / RFP Award > Execution.. > Operational

SAM provides a “hub” for data integration and transformation across the product lifecycle
2012 The MITRE Corpomtion. ALL RIGHTS RESERVED Appmuwed for pubiic release Distrbution unlimited 18-2498-1



What's in the System Architecture Model NDIN

» A System Architecture Model is an Integrated
Structured Representation of the Requirements, e RS
Behaviors, Structure, Properties, and T =
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 T R;qu%,;mns S Paramatics
« 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
and achieve their required behaviors

3 Primﬁ?se of the sysfé'm model is to enable tiézsign of a system

that satisfies its requirements




Standardized Concepts for Reusable_ Content

bdd [Fackage] DI'-."+.-1 Concepts [ @ Dumaln Overlay and Libraries ]J
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® 2021 Object Management Group. All Rights Reserved. i i - -




MBAcq Future State

Bringing it all together!
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A Domain Overlay is a modular
structured approach to address
a domain concern and means

for compliance
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[
| Section L
|
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-—
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Parameters KPPs

Physical and Functional

Constraints
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____________________ Response from Supplier
Uses | |
I
- : |
Acauirer Tha OAD is the GFI model & Hw— : !
i . | Supplier |
Furl-Logical AD that will be
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SRR | = Model Based Proposal |
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Usage of Standardized Concepts (2)

| General Pattern i

Gov Usage (RFP)

) Suppliﬁage (Proposal)

() F
: ivl\.!
The OAD is the GFI model & — -::Jﬂl_ﬁiE_ct .
Logical AD that will be arovg.

referenced as a specification

S

Library of RADs and ADs used to
guide solution AD response

| =k «RAD» | | «RAD»  — //E::Dn;;\\
] 1+ | Reference Architecture < Acquisition Reference <<RAD>> B
| | Architecture (ARA) <<AD>>,
| conforms to | | e 1.7 | Prs:gct <<AD>>
; Guideg’and Product
| Guides and > OAD conform
constrains the | | constrains the to the A | AD
| development of | | de\/.fglopment of | r
I «AD» / Y :
. N N | // «AD» complianﬂ w ith «A D}) | A
| B e Description S Objective Architecture T Solution .
| | ,/ Description (OAD) N1 Architecture I
,/ | e Description N
1 \ i
| input to refine _ /,'/ apply | N )
| Stakeholder The ARA defines the / |Program specific content «Analysis Pattern»

| Requirements information required by any

Domain Overlays

| particular OAD

U . |

Sections of the ARA could
reference other specialized
RADs (i.e. air veh RAD)

_Architecture (Al}l?) ,

)

_________ . N R

[ The ARA provides context
and content definition

| [l'lgh Level Capabilities

[Opoullonal Scenarios
|

1
]._

Key Performance
Parameters KPPs

Example, AF AV RAD Physical and Functional

| Constraints

Il Requirements r

® 2021 Object Management Group. All Rights Reserved.

|_. Acquisition Reference

Operational Capabilities

Operational Scenarios

Key Performance Parameters

Physical & Functional Constraints

Requirements

| «interfaceBlock»
Connect Spec

A Domain Overlay is a modular
structured approach to address
a domain concern and means

for compliance

_ Objective Architecture
' Traceability

 Digital Eng Env Constraints |




Architecture Description and an Architecture
Description that is being “referenced” such
as the OAD.

Definitions

A reference architecture descriptio . a set of templates, models, or document sets that provides common concepts,
vocabulary, reusable designs, best"praetiees, and standards for a domain or a category of solutions234°, |t is used to organize
and guide how to apply specific patterns and/or practices to solve particular classes of problems related to domain
concepts?4. It defines the fundamental components of the domain and the relations between them#°.

We make a distinction between a Reference }

Summarized from 5 sources and the web with modifications leh-10/2/2023

Acquisition Reference Architecture (ARA:) (Description) Common guidance and constraints to start the development of a
specific (OAD) Objective Architecture Description. Set of reusable model conventions, patterns, profiles, schemas, and
templates used to govern model-based RFP activities, artifacts, and system lifecycle. Think of it as the rules for providing the
system specific properties for defining an OAD.

Objective Architecture Descriptioescriptive model containing the requirements and constraints for the system to be
acquired as tailored from the AcqUTSIIOT Reference Architecture (ARA) and a chosen set of Domain Overlays. Tailored
integrated set of model patterns a program provides in a request for proposal and on contract, in model form, that they want
responded to in model form, as a solution architecture description, including digital traceability back to the OAD.

Domain Overlay (DO): A pattern and collection of constructs needed to support analysis of a domain specific concern using a
standardized approach.

<> v M o dards
. ‘ u Cevelopment
® 2021 Object Management Group. All Rights Reserved. | Org anmzation.
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Standardized Concepts for Reusable Content =g
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package Domain Owerlay Concept| Carain Owerlay Concept ]J

Acquisition Reference Library (ARL)

Dormain Cverlays are a structured
and modular approach to dafine 3

domain concern and the means for
TIL IR e Model Libraries
Maodel Cataleg

. Cefine and Codify
Y

Domain Overla

Com pliance Criteria

PRaoaftare a QA a o

~ Purpose

is scoped by Principles
identify existing s
N standards for T rer—
Dom ain Topic CaMNalog Card evaluation echnical Positions -
provides context far Pattern =
has 1.
Vocabulary

Concern User Guide

k5 this a w el-formed DO? required
3 _| confermance to the OO pattern
Dom ain m etadata DO pattern conform ance which = required for inclusion to

the acq lorary for the organization

1" addreszes

has

Stakeholder

AnalysisiA lgorithm s F DO Verification (ie. Validation 57{&

-
., 0/ are mplemented by
Regulations and Policies i\_ﬁ-—ﬁ
L

is the basiz of

Cefine
Presenation . .
Fules View Specifications Did the acquirer &
.= supplier properhy use the
h DO according tailoring
rules and guide?
elabarates 0.~

ctronic Data tem Description (DI0) Templates & Scheamas




Domain Overlay (DO) Lifecycle - animated

Creating the DO

Framing the Analysis ° o
Why & What is needed o ’Packagefor reuse
« Identify the concern * Create new stereotypes,'properties and associated
e e value types to label architecture elements
Certification of a nuclear system, cert plan, verification <<Critical Function >> {Authorize, SW, high}
Define View specification content * Create a new extended requirement type with
* Identify the associated compliance documents. additional properties used for reasoning
<< [ >>
(AFI 91-107, AFI 91-118, AFI91-119...) Nuc Surety Requirement>>
‘ . _ » Parse and Import as extended requirement
* ldentify the properties needed to support analysis elements. Provide additional extended data
Critical Functions, Safe‘ty Category, » Parametric diagrams, constraint blocks, and scripts
SW/HW/FPGA/Operational can be used to capture the rules on how various

SW, HW, firmware, and processes are evaluated,

* Identify the logic or processing needed to support
tested, and certified.

analysis
| * Create View specifications (electronic DID for
. visualization)
USI.ng a .PaCkag ed DO Nuc Surety test plan, Validation Matrix
acquire/supplier may use differently ) .
* Create documentation & Users Guide on DO usage
I

* Apply DO stereotypes to Architecture

Model as directed

<Critical Function>> Launch Console Evaluating the Results

Execute analysis, review populated views.

*  Provide additional attribute values
Follow guidance for success criteria.

Crtitical function = Launching
Type=SW,; Safety=3

16

*DO is a pattern for creating modular profiles



Domain Overlays (DOs)

Domain Overlay (DO) Description: A collection of constructs needed to support analysis —=
for a domain specific ¢ Mﬂ 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

Modular structured pattern to support standardization . Development

Organization.
@ 2021 Object Management Group. All Rights Reserded.




The Architecture Continuum

Defining Guidance!

OAD

VT

Operational Capabilities

Operational Scenarios

Key Performance Parameters

Requirements

WNNUIJUO7) 81Nnj0e3iyoly

Froposed
Solution

Solution Architecture
llance Evidence

Traceability to OAL

Reguirements Allocation

=& wooo T3
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Physical & Functional Constraints

\
Enterprise Architecture (UAF)

* “Bluepnint” for Organization
* Provides System Context
*» MOEs, Enterprise Rs-Sr

4y Traceability 4

Logical System Architecture (UAF or SysML)

* AOA Results, MOPs
* Customer Requirements
* System Rs-5r

47 Traceability Domain Overlays (DO)
System Architecture (SysML)

* Denved Requirements
* Compliance Evidence (as defined in the DOs)

B2 Object Marsgemeant Group. Al Rights Ressned.

View Specifications

......

MBAcaq: Gov creates

OEM Response | is compliant with

Standard
O\ﬁu Sundards

Organization.
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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!

M oo dard
| OMG i
[ ]

Organization.







Y  ciondard
OGO Sangeres |

Qrganization.

Reusable Assets and Model Curation




OMG

Standardized Concepts for Reusable Content =g

Groug.

package Domain Owerlay Concept| Carain Owerlay Concept ]J

Q:quis ition Reference Library (ARL) )
Dormain Cverlays are a structured P —

and modular approach to dafine 3 R ek Criteria

domain concern and the means for - .
show ing compliance. Model Libraries Reference Architecture
- Define and Codify Model Catalog

Domain Overla i

is scoped by Principles

ldentify existing
standards for

Dom ain T opic Ei\lﬂg Card evaluation Qi Fos

Pattern

provides context far
1..'4

Vocabulary

Concern User Guide

k5 this a w el-formed DO? required
3 _| confermance to the OO pattern
Dom ain m etadata DO pattern conform ance which = required for inclusion to

the acq lorary for the organization

1" addreszes

Stakeholder

AnalysisiA lgorithm s F DO Verification (ie. Validation 57{&

~/
., are mplemented by
Regulations and Policies i
,

Fresenation Did the acquirer &

is the basiz of

Cefine

Rulkes View Specificati
W spec 1ons supplier properhy use the

DO according tailoring
rules and guide?

elaborates

o=

ctronic Data tem Description (DI0) Templates & Scheamas




Model/Asset Reuse: The Problem

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

Models
 Model Libraries
 Reference Architectures
 Components
* Interfaces
« Types
e Patterns
« Keywords
« Solution Elements
 Etc.

23 What is the solution to this? ()|. G%‘ opmen

Iprn




Model Curation

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

""51dc|
OM 1G e,




A Few Requirements — NOT A COMPLETE LIST!!

Standard AP| — 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 th s.\a,m‘g 1D

Standards
EtC > ‘ u Development
© 2021 SSI

— Organization.
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A Few Model Library Use Cases — NOT A COMPLETE LIST

© 2021 SSI

uc [Package] Use Cases|[ Library Use Cases ]/I

i /
Library Creator

«block»
Model Library
-Create Library
Update Library
Element _«include»

—_—
~—

—

«includex»

— —
— —

5
winclude» _
e

[pmm—

Update Library

—_
-

/D:l;te Library

Wz

Library Curator _

e

\\

SHR
Content Creator

Element

Delete Library

p————

~ Create Library
Element

/I;r:p’ose Library

Element

—

Review Library
Contents

x\
Notify Updates

Reuse Library
Element

—

N

/ 5 Search for_

/

Library Element

B e S B -

Search for Library

—

o
-~

Reuse Library

Library User

N

Standards
Development
Organization.




Modeling Concerns as Requirements: Another Example

EXAMPLE OF MODEL LIBRARY CONTENT CREATION

'1149 ‘\'s’
Po'( CE AL

Keith Siders

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

Modeling AW Concerns — 12.1.1 Power Quantity

Need to define acceptable discharge rate, which should
exhibit adequate capacity under full load to last the defined
amourt of time.
duration time requirement. Typically 30-60 minutes as per
the last paragraph of the "standard" statement. Note also
that MoC requires the "nominally aged battery" for test.

«problems

Thus this should also have a tie to the

«AW_Concerns
Battery Discharge Rates

id="

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

«comments

Ex les of test requi ts for evaluating batteries contained in

516 that is not contained in 121 6.

'

1
/ «designConstraints
«physicalRequirements

Hominally Aged Battery Usage

d="

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

27

AFLCMC... Providing the Warfighter’s Edge

arequirements
AW

Power Quantity

|csiterion = *Verify that sufficient power is available to meet the power requrements dm
modes of operation, mission profiles, failure conditions and malfunction recovery procedures.
Verification of sufficient power requires consideration of all sources, and includes evaluating
battery rah(s) of discharge.”

ﬂnghtlastsvenlylhal PO ble {0 8
conditions are analyzed in the Fanlure Modes Eﬂects md Cntmd:ty Analysis (FMECA)
Analysnsofthear hitect c ¥ aths.

parformad immdhg bﬂmy Iesls der a:lunl lond om ‘ a mn—mw. nomh-ly
aged battery to reflect end-of-service-life rated capacity.®

MIL- HDBK-454
MIL-STD-464
MIL-PRF-21
AFGS 19

-51-HDBK: Chapter/Section 8-7

For guidance/principles regarding/affecting the integrated design and operation of backup
power within arcraft electrical systems:

JSSG-2009: H348 H448 H3485 H4485.

MIL-E-7016

AFGS-87219

14 CFR 23.1351-23.1367, 25.1351-25.1363."

standard = “Electrical load demand for each mission requirement is defined both without and
with critical failures. Power supply capacity exceeds load demand for all operating
conditions, including transient and probable failure conditions to include multiple power

source fallu'es for all combinations ol fallue oondmons

Recurrlng Issue: Poor separatlon of concerns = poor architectural abstractlon

«performanceRequirements
JSSG-2009-8 Electrical Power Subsystem::
Requirements::3.4.8 Electrical Power Subsystem::
3.4.8.2 Capacity

ld="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, conversion;

WMM equipment shall be defined
s .

«extendedRequirements
JSSG-2009-8 Electrical Power Subsystem::

Requ Power Subsystem::
6 llninteﬂ'upﬁible Powe ght-Critical Power

'l’he electrical power subsystem shall ghovide
E or

uninterruptible pow quantity
continuous operation of all ﬂy-by-wnre flight 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”

® 2021 Object Management Group. All Rights Reserved.

(_)n

"ﬂ Standards

u Development

Organization.




Airworthiness Domain Overlay

EXAMPLE OF STANDARDS ALIGNMENT

4y, ) .‘Qs-‘
FOR e W

MBSE Support for
Airworthiness V3.0

Leveraging Domain Overlays

Keith Siders
MBSE SME
AFLCMC/EZSI
keith.siders.1@us.af.mil
SR WL ;T = e
load Analysis data : Load Analyzis Data
subsect . Blactric Power Source (1]
|  Operating Condion {1, 4]
|anadysisTimeirgerval | Tine rterval (3]
Oper: Composte er-;udam

atingC Terekterval
Mq&&«@qmrm Irterval Rating AC 10.1]
m-vmwaownmmmm Interval Rating DC lO 1)

PerTarekeberval | Acdusted AC Source Capacty [0.1]

Thr -e--.cvu Adusted DC Source Capacty [0 |]
mmw electic current{ampere] §0. 1)(ur Tenre
memw apparent powes{vol ampere] {0 |]
growthCapackyPerOperatingCondtionPer Timelnterval - Croweh Capacty (1]
jphasel osdUnbalancePerOperatingCondtionPer Timelnterval - Prhase Load Unbalance [0.1)
|powerFactorPerOperatingCondtionPer Timeirterval mw‘v factor[watt per vot per me] 161}

<AW_Views £y
«AbstractRequiremerts
12.1 1 Alrworthiness A

(10 =*12.1.1%)

® 2021 Object Management Group. All Rights Reserved.

ISO 42010 Alignment

AFLCMC... Providing the Warfighter’s Edge

bdd [Package] DMM Concepts [ ﬁ Domain Overiay and Libraries ])

nt of Power Quanity e——

Architecture Model

lis formaize guides and Critera
by constrains the
Conforem development of

20l R e S B = £ 2
,JArchitecture Description |Entity of Interest i,

\
expresses has an interestin is a way of
has g thinking
l about
: ' SRS JOIES S .
e o) Stakeholders Stakeholder
Architecture I 2 Perspective
| | froma
w ) particular
5 atypial is a matter of
gharacteristic or importance to
-| - p|Architecture Aspect is refined by L e results in
is reflected in addresses
frames
is contained in/visuaizes— g
Ve | Architecture aovamal Architecture ||,
View expresses Viewpoint

|l ="21"

«stereatypes pol
AW Stakeholder
[Class]
attrbutes
+AWconcernList : AW_Concern [*){redefines concern;

«AW_Concerns
Sufficient Source Power Quantity

Text = "Sufficient source power quantity”

«AW_Viewpoints Y

12.1.1 Power Quantity

AW Vrewpoits
List =

[EaSufficient Source Power Quantity
[EnBattery Discharge Rates

List = EISuffi

eyl wpoints

t Power available for al modes of operat...

“|purpose = "Verify that sufficient power is avaiable 1o meet the power

qui during all modes of operation, mission profiles, failure
conditions and maifi Yy procedures.”
stakeholder =
S EPS SME
anSalety Engineer
i-Lead Engineer

(

e Standards

u Development

Organization.




Airworthiness Domain Overlay

PROVIDING CLARIFICATION

Kaith Sidors

Tracing Concerns to Criteria via DeriveReqt =

kelth.siders. 1@us.af.mil

AFI CMC._ Providinn the Warinhtaer's Fone

Legend E-[] Section 12 Viewpoint Concerns,
1 I =3 e 1 = 1 1
; : ©o@ 2 1 2 1 B[] Section 12.1 Power Generation Yiewpoint Concerns
/" DeriveReqt g = E g ! 5 ! E‘ & P
o = H e} i = [
7 DeriveReqt (Implied w ® 2 F L8 | I AN A N
qt (mplied) eESEBE £y Fe&8Ep pEEEG
S8 § 92 8 i S 2,328 25e8 35%x 4
ScEETEE. OFE-RBREFEETEG LR
E 55 E = 9 G = m O g 2 ELC . 2@ -g o B
e b E [ VI« G C = O b = U (=8 =
i W e M= T ] =} ] % = & = O OE = .
S = TR = = ] ] =] L a5 = = ﬁ s} t -~ m =
w o0m M o ay = = (% o - ) aw T . ﬁ w om e
[ T T = — a2 2 5 & o F C = = W
c M@ g wow ] [=] - = o = - LD oa g J 0 o = 5
g 0O w ¥ 2 n Y - a g B D e 2 = w T 5 =
B2 oz - =B = G F2<e 5B 28° 5. @
Ty 533 E§E2 S foxgf B 20g pan 3
S 5 £ € = @m T cC & > m ©o c B w D0 & = 0 w &
m & @O @O E § — o' §F £ 0 92 2 o 5 2 oo =2 B
w € £ = X o/ @ T A 24 EE£E B &S5 =2 M a oo g e
NP s odo;d Mo@z2ahaoildsadaas
HEAEAEEEE ODEEEEOEEEEAEEAE
B[] 12 Electrical Syskem Typical Certification Source Data 1 1 1 1 1 1
Bl [ Requirements 3 2z 2 111 1

- (8 3.4.5 3.4.8 Electrical Power Subsystem
[El 5.4.5.1 3.4,8.1 Electrical Power Characteristics
B [# 3.4.8.2 3.4.8.2 Capacity 3 B .
: £.3 3.4.8.3 External Ground Power Compatibility
5.4 3.4.8.4 Power Distribution
4.5.5 3.4.8.5 Control and Pratection

E1 [ 3.4.5.6 3.4.8.6 Uninterruptible Power 3 3 B -
i (8 3.4.6.6.1 Flight-Critical Power 4 T P
i [ 3.4.5.6.2 Continuous Operation 1 1 1 v

[E 3.4.5.6.3 Fully Active
Bl [2 5.4.6.6.4 Allowable Faulk Level
Bl (Rl 3.4.5.7 Emergency Power Sources : > v A Standards
. ‘ u Cevelopment
18

- 8 3.4.2.9 Auxiliary Power I
2 Organization.

® 2021 Object M@nagement G . gn 'h.Eht‘é g&ﬁ?&dﬂability
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OBJECT MANAGEMENT GROUP®

RFP Preparation y- RFP Response ) RFP Evaluation m V2 Operational }

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 Evaluation
Criteria (AEC)

e 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!



s11:1(d

OBJECT MANAGEMENT GROUP®

) N . Contract : ‘
/RFP Preparation RFP Response ). RFP Evaluation E o Operational Y

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

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 Collaborale Window Help Model Builder | RFP Builder
Ea Create ( Instructions \

£ _ r
_MOSA Content X Evslustion Criteria: » 4 b E [ MoSAGrade X - a0

: | bl i e
> [ AddNew 3] Add Existing... 7 Delete T Remove From Tal]  MOOA R - Pen MOSA Bocumesiation ® LR GG 100%
Deliverable 4 Open MOSA Spreadsheet )
Criteria Reports. Import MOSA
Element Type:  Resource Artifact (... ] Scope (optional): | Resource Taxonomy t Gradey, f Business (Data Rights) Openness
System L 3| Unntad s ot acaiatio wih 0 - clama
. Name () Business - Data Rights - Openness ) Technical Openness O Cnticality - | Tools. .. 3 qnmm righty prrmires
| Weight 0 8| Propristary miwetace with no data rghty assensins
U Sub-System A - Altemtative  3-Unlimited Data Rights Avallable with no TP claims ~ 3-Commerical or DoD Standard 3 | Vertical Axis
Q) sub-System B {1-Proprieatacy Interface / Negotiated Data Rights  2-Fully Disclosed, Well Defined 1 i 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-Unlimted Data Rights Available with no IP dlaims  2-Fully Disclosed, Well Defined 2 s
I v Sub-System E 2-Gov Purpose Data Rights Available 3-Commerical or DoD Standard 1 Ex -
MOSA Documentation b w
“The Department of Defense’s (DoD) modular” open pproach (MOSA) is to design E
systems with highly cohesive, loosely coupled, and sevemble modules that can be competed F |
separately and acquired from independent vendors. This approach allows the Department to {1 1 Targoet Area
acquire warfighting capabilities, including systt b comp and Y Bl s 1
services, with more flexibility and competition. MOSA implies the use of modular open systems Fo
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 html R
"
MOSA Scoring P
.l =
Business (Data Rights) Openness k a8y v
0- Proprietary interface/no data rights [:B Ish’ Technical S
1- Proprietary interface/negotiated data rights v »
2- Gov purpose data rights available T .
3- Unlimited data rights available with no IP claims @ .
- «MOSAGrade:
Technical Openness: O -l MOSAGra;lo
0 - Undisclosed Proprietary o
1 - Proprietary with documented API it {Buslnass Avg =1.875,
2 - Fully Disclosed, well defined 7 e i =
3 - Commercial or DoD standard Technical AVg 1 75}
‘Y
m

MOSA Benefits

DoD seeks five primary benefits of MOSA

1. Enhance competition — open architecture with severable modules, allowing M Od u I ar o pen SVSte ms App roaCh
ts to be I ted.
2. ;22:.):::: ?eih%ol?)goy? ?:f!eggn:[:lz:very of new capabilities or replacement N D IA Pa Ee r .l u Iy 1 ) 2020

technology without changing all components in the entire system
3. Incorporate innovation — operational flexibility to configure and reconfigure
33 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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E > > : > Contract > : N
p- RFP Prep - RFP Response RFP Evaluation e RCohiony o 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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e § Rva Bt oo v 5 Ceme Dagram Deliverable » Grade |
|| ™ suttehany’ ™ coermment tvetunee x
i Reports... e | Filter: Q.
[ Adtew [ AG g 17 Oviete ) Remewe Frem Tabie 25+ O Y OemCinm [Dopen @ — - L—J
" | Ceers
Dument Tyge!  Cam, [vauatons fena e Soape (spmonal): Creera o PR O
il . [ow— [ Documentanen l Sanatud By I e Evobuator Toch Scory | FVAMINSN IGRERETOON | Gumiuator Risk Score IM‘MW-.l Eveuter Comment ‘ Evolimtor Gaade

Top feved Techncs
1 B K Techncn Appreecty Apgroach criens

= SyRers (rgreerry ™) Resource Connecty
2 et S and btegyebon ] ] ) 3 Cover

— Frogram Daecubon [‘jm

) Rt Y057 8T LN SOCHTEaRon 2 ) ‘ 2 Muang XY ond 2 Weskress
= 3 secrny

. o 1 2 s L X, St nend 19 change Y Weskness
: P opd Maragerart :]m

L b 3 2 2 - Maseg A8, C Defoercy

13

FRer 1 ret spphed. 6 rown e duphayed 0 T Udle.

[ Grade Report X

R e e : - T eI G e -l
*-_

J ol e
oo
L¢X
Chh
8 hote -
T ianl
1 Aecmer -
e foom Degaam.
) Retungle wen .+ °
L] Ractangle o\
D e .

Clhmnemimtfon, ., tro: vorw

n || T o P s T e W e 1) e el asian T AR R ey 00 S o v atam e [ e

] eoument Form



36

[T

K1) ]

Longed i server magatu a3 ances

o] D)@ 2] €

Copyright © 2016, No magic

Generate Required Documents

and Reports
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P RFP Prep - RFP Response 2 Contractor/Gov e 2 Operational ‘

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

39
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RFP Prep RFP Response RFP Evaluation Contract Operational l
4 2 /“ Contractor/Gov /“ Execution.. Y |

REP 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
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