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Agenda

Global Product Data Interoperability Summit | 2023

* Purpose — What does the Digital Engineering Environment (DEE) produce and deliver?

* Concept of Operations (ConOps) — How do users interact with the DEE?

« ASoTs — Where is the product configuration baseline managed and controlled?

« Data Model — How is the product baseline stored in the ASoTs?

« Digital Thread — What is linked together to create the product baseline?

« Summarize — Lessons learned

MBSE diagrams are simplified to highlight topic of modeling digital threads
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Purpose — What is the purpose of your Digital Engineering Environment?

Global Product Data Interoperability Summit | 2023

* Product Baseline — drives system
design, manufacturing, and
sustainment

» Contract Deliverables — CDRLs
drive definition of product baseline
and digital thread

 Digital Thread — electronic threads
created to support definition of
product baseline

OV-2 — DEE Customer and Supplier Exchanges
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Government CDRLs helped define the product baseline and deliverables reviewed
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Use Cases — How do users interact with the DEE?

Global Product Data Interoperability Summit | 2023

« Use Cases - critical to understanding
the creation, update, and maintenance
of product baseline

* User Roles — model user interaction
with DEE ASoT Systems

* Use Cases — are critical to analyzing,
documenting, and agreeing on how
users will interact with the DEE

Use Case - CDRL Review Process

uc [Package] Configuration & Data Mgmt. (CM/DM)[ B (U) Use Case Perform Configuration and Data Management (CM/DM) Demo ])

1

CM System
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) Basic Flow of Events
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2. User requests PLM CDRL

;]/\7 | Planning and ’
Pas “._ Management 4
i & ;
Govt Laa'dsmhlp EEE 3. PLM System receives CORL

7 4. User receives PLM CDRL

- - 5. Govt User reviews CORL

Govt Partner User _/'..
A Identification

F Basic Flow of Events
A 1. Govt User enters formal CORL comments
Contractor 2. CDRL formal comments to PLM system |

Basic Flow of Events

1. PLM System provides comments to CDRL Owner.
2. Govt Data Manager performs review of individual
_| |CDRL comments.

3. PLM System consolidates comments.

4. PLM System provides CDRL Owner for review.

5. Govt Data Manager performs final review of
CDRL comments.

6. Govt Data Manager acknowledges and
dispositions CDRL.

Basic Flow of Events
1. PLM System exports Comments and saves to
designated contractor accessible folder.

3. EMD Contractor User receives CORL decision
notification.

~ Perform — —

2. PLM System notifies contractor of CDRL decision.

—
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Comments / Basic Flow of Events
1. PLM System notifies contracting of disposition.
2. Govt Contracting User reviews CDRL disposition

= A details.
ConbactorUeat o N a0 I 3. PLM System exports Comments and saves to
*T‘*- CDRL Returned for designated contractor accessible folder.
| More Work Needed |

4. PLM System notifies contractor of CDRL decision.

--! e 5. EMD Contractor receives CDRL decision notification

Explore user interaction with DEE to perform critical processes
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ASoT Models — What Authoritative Sources of T

Global Product Data Interoperability Summit | 2023

ruth (ASoT)?

« ASoT — What Authoritative Sources of Truth
(ASoT) Systems exist in the DEE?

 ASoT Governance - collectively identify,
audit, maintain, and manage ASoT systems

* Product Baseline — Need to know what data
in ASoT system forms the product baseline

 Digital Linkages between ASoTs - Identify
critical digital threads that form product
baseline internal and external to ASoTs

« ASOT Systems — manage and control the
product baseline for the program.

SV-2 — ASoT Systems and Navigable Linkage Diagram

s [@ ) §v-2 DEZ ASST Sywent win \mnt'.rug«:r\:])

Agile Project
Tracking

Product
Lifecycle

W ELED
MBSE DEE Model =

Trace to Design Parts

Trace to CDRL ltems

Trace Agile Tasks

Requirements =
Management

»
Trace System
Requirements

Trace to Sorftware CSCl

LEGEND - ASoT and Navigable Linkages
B A50T System

B ASoT Enabler

— Mavigable Linkage

Application
Lifecycle
W ELEL
System.

Clearly define and model ASoT systems used in the DEE

A
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Data Models — How is the product baseline stored in ASoT systems?

Global Product Data Interoperability Summit | 2023

Data Models — Describes how the product DIV-1 - Conceptual Data Model
baseline is stored in ASoT Systems [e—

Conceptual — Depicts how the customer and ==
supplier exchange product information =

Logical — Depicts which supplier roles produce .
what product information

Physical — Depicts how the product information is storage in
the native ASoT Metadata

« Common Data Model — forms a common language to create,
retrieve, search, and modify digital information in the DEE

» Clearly define and model the data model (Conceptual, Logical, Physical)

« Common Data Model - Automate discovery and generation

- PR 2023
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Digital Thread Models — What digital threads exist between ASoT Systems?

Global Product Data Interoperability Summit | 2023

User Case — Customer review of Cameo Model and PLM Part

uc [Packags] Camen to LI [ (U) Use Case Interface MBSE Model System and PLU System ] ]

Example (Part): Modeling digital thread between S

Basic Flow of Events

1. User select to search for a specific design, MBSE diagram input on the User Interface
M B S E rO d u Ct m O d e I E I e m e nt an d 2. The User Interface will display search resuits that maich the user's search criteria
3. User selects to access a MBSE design element from the display resulis

4. The User Interface will open the link in MBSE product design

5. MBSE product design will display the daia element that corresponds fo the selected link
P L M ( P art) 6. The user will apply CRUD actions on the data element in MBSE (Create, Update, Delete are
extensions)
7. MBSE design will apply user actions 1o the data element
User Interface 8. The user will select a navigable link to PLM from the MBSE design element
—e=—e=====d _ _ _ _9. MBSE deisgn will to open the link in PLM system
Goal

I "Access and Perform Actions on MBSE Product Design via Digital Thread"

U S e C aS e - T h e C u Sto m e r n e e d S to reVi eW M B S E JL E:es:?;n::ia‘:lzrr‘m actions successfully through digital thread. Actions include search, create, read.

o - update, delete, and navigating to other ASoT applications

product model and related PLM(Part) Information M e i

wSoftwares .ﬁj
. MBSE Modeling System

General User.
View Design Part
in PLM System

Data MOdeI - PhySicaI attributes tO be Ilnked e R ?aus;rls?a‘re;f::ﬁn;gatelnaMBSEPmdu:lDeswgnlmK

2. User Interface receives user request to display PLM(Part) artifact linked to the MBSE Design

between MBSE product(Element) and PLM(Part) st S

Goal

M "Navigate from MBSE Design Element to Design in PLM(Part)"
metadata 11elas Post Gondidon

User can view Design part design for a selected MBSE Design element via MBSE Tool
Pre Condition
Linkage between MBSE Design and PLM elements established prior.

Structure — Modeling structure of a digital thread
between (MBSE(Element) and PLM(Part)

«Softwares. ."T)
Product ife Cycle (PLM)

Use Cases - help analyzed, documented, and agree on customer needs
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Digital Thread Models — How do | create a digital thread between Model(Element) and PLM(Part) ?

Global Product Data Interoperability Summit | 2023

MBSE Product Design Model PLM Technical Publishing Solutions Example
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Reference — Teamcenter Technical Publishing Solutions © 2017 Siemens Product Lifecycle
Management Software Inc.

Digital Thread requires detailed knowledge of ASoT system metadata
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Digital Thread Models — What digital threads exist between ASoT Systems? (Continued)
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bdd - Digital Thread — Connect ASoT elements together to create product baseline

MO d el i n g Di g ital Th read : bdd [Systems Viewpoint] Systems Viewpoint[ (U} bdd Cameo(Element) to PLM{Part) I}iﬂgrarn]/l
* Product Linkage — determine if the linkage is e B
critical to the product baseline.
Air Vehicle

«Systems o
Electrical System

sblocks
Product Design Package

|

« ASOT Linkage — ldentify the physical data

attributes which will be linked. s o _ =
Digital Link =
_ | et R —
» Define type of linkage — SysML level QR et e Oect ame
- - . . . - Part Type
associations (Association, Generalization, l_ wiclm
Satisfy, Derive, Trace, Verify, Refine) Motor Controler
. - g L «C5Cls |ﬁ wDIBCKY
« Automation — Determine ability to automate Motor Contrller Sftware sesonFart vt
d|g|ta| Iinkage — S:Eilga'me
Maotor Fan Assembly pEyon)

ASoT Systems data models are complex to navigate with multiple trees and branches
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Digital Thread Models — How do | create a digital thread between Model(Element) and PLM(CDRL) ?

Global Product Data Interoperability Summit | 2023

bdd - Digital Thread — Connect MBSE Design to PLM(CDRL)
G [Packege] Cameo to PLIT[ (U) Use Cas nterface MBSE Wode! System and PLU System ] J

Example (CDRL): Modeling digital thread between “ ——
MBSE product model and PLM CDRLs ;

,,,,,,,,,,,,,

« Use Case — The customer needs to review MBSE Crmms | Ee
prOdUCt mOdel and related CDRLS Genzglf/bdd [Package] r.1BSETUuI[(U}DddCameu[Element}tuPLM[CDRL}Diagram])
= ]
. .. i h PLM Part Structure
« Structure — Modeling structure of a digital thread o
between MBSE(element) and PLM(CDRL) Y
: . SE=T Ol Digital Link e
- Data Model — physical data model depicts MBSE - e Tieger
product structure and PLM metadata fields of L e
CDRL data items oo Comrarer
Iln‘lorF-::v::sembly o
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Summary
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Purpose
» Digital Thread — Electronic threads created primarily to support definition of product baseline

« Concept of Operations (ConOps)
« Use Cases — are critical to analyzing, document, and agreeing on how users will interact with the DEE.

« ASO0Ts
« ASoT Systems — Manage and control the product baseline for the program.

« Data Model
« Data Models — Clearly define and model ASoT System data (e.g. Conceptual, Logical, Physical)
« Common Data Model - Automate discovery and generation of CDM

* Digital Thread
« Modeling Digital Threads - 1) Define user needs, 2) Clarify ASoT data linkage, 3) Define type of link, 4) Determine
ability to automate digital linkage
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Global Product Data Interoperability Summit | 2023

Questions?

Thank you for attending the presentation!

| hope you found some useful tips and examples for your MBSE projects
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