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« Scope — What are the possible critical digital threads? (Operational vs Analytical Data)

« AS0Ts — Where is the product configuration baseline managed and controlled?

« Use Cases — How will digital threads be used?

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

e Summarize — Lessons learned

MBSE diagrams are simplified to highlight topic of modeling digital threads
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Scope — What are the possible critical digital threads? (Operational Data vs Analytical Data)

Global Product Data Interoperability Summit | 2024

Visualization
Reporting

» Data Mesh - “focuses on analytical data versus operational Dashboards
data.” ...

* Operational Data — “sits in database as of microservices and . =, Z@g
keeps the current state of the business with transaction : g _
integrity.” ... ~— A48 :\Q\g

Operational Data Plane

Analytical Data Plane

Data Pipelines! Data Warehouse

Extract -> Transform -> Load

* Analytical Data - “is the historical, integrated, and aggregate Ty
view of data created as a byproduct of running the business. It is z j/
maintained and used by OLAP (online analytical processing)

SySte ms. Data Analysts

In short, analytical data is used to optimize the business and

user experience_ This is the data that fuels the organizations; Reference: Data Mesh Delivering Data Driven Value at Scale, ISBN
. . ” 978-1-098-11276-9, Page (11-12)

Al and analytics aspirations.” ...

This presentation will focus on Operational Product Data Digital Threads
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Scope - What are the possible Critical Digital Threads? (Examples: Operational Data vs Analytical Data)

Global Product Data Interoperability Summit | 2024

_ Operational Data Analytical Data

Business SAP — Customer Data, Sales Data. Marketing Events, + Identify market trends by contract trends in DoD industry ...
Finance SAP — General Ledger Entries, Invoices, Receipts, ... * Impact assessment of marketing, sales, profit margin ...
Engineering CM/DM - Change Request, Change Notices » Determine CR / CN thruput for planning
Requirement Mgmt. — Baseline Control * |dentify improvement to requirement defects
System Design — MBSE Design * ldentify common causes of defect injection in system design
Structural Design — Mathematic Models » Analysis of structural design improvements
Mechanical - PLM CAD Design * |dentify common defect injection in mechanical engineering
Electrical — PLM Electrical Design * |dentify improvement to electrical design process
Facilities — Revit CAD Design  |dentify improvement to facilities design process
Manufacturing Shop Floor — Shop floor manufacturing plan, shop floor » Determine manufacturing thruput capability
instructions » Root cause analysis of common defects identified in manufacturing
Corrective Action Tracking (CATS) — Defect and corrective * |dentify improvements to manufacturing based on CATS
tracking (plan to actual) ...
Logistics Logistic BOM - As-Built BOM » Logistics Part Failure mode analysis
Replenishment — Spares / Repairs * Analysis of common failures in fields system
Repairs — (Plan to Actuals) » Analysis of life expectancy of fielded system
Training — (Plan to Actuals) » Determining how many spares to provide in operations and

replenishment cycle

This presentation will focus on Engineering Product Data Digital Threads

~ PR 2024
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ASoT Systems — Where is the product configuration baseline managed and controlled?

Global Product Data Interoperability Summit | 2024

Engineering Operational Digital Threads:

1.

Trace Agile Tasks to identify progress of System
Design

Trace System Requirements to allocation System
Design

Trace to Design Parts to System Bill of Materials
(BOM)

Trace to CDRL Items to System Documentation

Trace to Software CSCI to allocation System
Design to Software Components

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

Agile Project
Tracking

Product
Trace Agile Tasks Lifecycle

W ELED

Requirements = 2
Management

I Trace to Design Parts
Trace System
Requirements

Trace to CDRL ltems

4

Trace to So'ftware CSCl

LEGEND - ASoT and Navigable Linkages

[ 2507 System Application

[ ASoT Enabler Lifecyde

— Mavigable Linkage Management
System.

Digital Threads trace critical product data needs
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¥
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Concept of Operations — How do | create a digital thread between Model(Element) and PLM(CDRL) ?

Global Product Data Interoperability Summit | 2024

Use Case - CDRL Review Process

uc [Package] CORL Review [ (U) Gov. Stakehalder CORL Review Using PLM Demo ] |

« Use Cases - critical to understanding the = sscroworswms

1
1. Govt User accesses PLM CDRL CDRL Review System
2. User requests PLM CDRL

creation, update, and maintenance of S PlMSem s CORL [T L

4. User receives PLM CDRL - —

product baseline 5. Govt User reviews CDRL Gow%user I\,ﬂgﬁ@
\yz)”_ e eview
» User Roles — model user interaction with & 1 ,,,,,,,,,,,,, &
ASOT Systems

\WPmduct Lifecycle Management System (PLM) &

Basic Flow of Events B 7j_,_77

1. PLM System provides comments to CDRL Owner. 7 i
2. Govt Data Manager performs review of individual Final Review,
CDRL comments. [ Acknowledge &

o : : Disposition PLM
* Use Cases — are critical to analyzing, O S o o e, | SO
5. Govt Data Manager performs final review of

documenting, and agreeing on how users
will interact with the ASoT Systems

{ Accepts CDRL with
\ Comments

Basic Flow of Events
1. PLM System notifies contracting of disposition.

| 2. Govt Contracting User reviews CDRL dispesiticn
/ ! N details.

designated contractor accessible folder. % | T

. . \"\R/ 3. PLM System exports Comments and saves to
2. PLM System notifies contractor of CDRL decision. Contractor User /" CDRL Returned for designated contractor accessible folder.
3. EMD Contractor User receives CDRL decision | | More Work Needed

Basic Flow of Events
1. PLM System exports Comments and saves to

tificati | 4. PLM System notifies contractor of CORL decision.
WL 5. EMD Ceontractor receives CDRL decision notification.

Copyright © 2023 Northrop Grumman Corporation

Explore user interaction with ASoT Systems to perform critical processes
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Digital Thread Models — How do | create a digital thread between Model(Element) and PLM(CDRL) ?

(continued)

Global Product Data Interoperability Summit | 2024

bdd - Digital Thread — Connect MBSE Design to PLM(CDRL)
- Example (CDRL): Modeling digital thread between |~ = —
MBSE product model and PLM CDRLs .
* Use Case — The customer needs to review MBSE g
product model and related CDRLS GEH%;/DUU [Package] MBSE Toel[ (U) bdd Cameo(Element) to PLMECDRL}Diagrﬂm])
~ |
] o ool o PLM Part Structure
« Structure — Modeling structure of a digital thread ...
between MBSE(element) and PLM(CDRL) Y
. . Tuser © Digital LNk (e =
- Data Model — physical data model depicts MBSE - e Tieger
product structure and PLM metadata fields of L
CDRL data items wotor Comroter
Iln‘lorF-::v::sembly o
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Concept of Operations — How do | create a digital thread between Model(Element) and PLM(Part) ?

Global Product Data Interoperability Summit | 2024

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

_|9. MBSE deisgn will to open the linkin 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 g E:es:?;n::ia‘:lzrr‘m actions successfully through digital thread. Actions include search, create, read.

update, delete, and navigating to other ASoT applications

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

wSoftware: ()
. MBSE Modelin gsyslem 2

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 analyze, document, and agree on customer needs
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Digital Thread Models — How do | create a digital thread between Model(Element) and PLM(Part) ?

(continued)

Global Product Data Interoperability Summit | 2024

MBSE Product Design Model PLM Technical Publishing Solutions Example
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Motor Controller Software — e p . (7]
| Descrpoon [Ano0s76 00003 -
‘ — o .
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Motor Fan Assembly ‘ - (555995088 ===
\l Densty [125.587 - Qu—Ba S ) . =
L | | - , e -l
[Rokename: nchades Part] Mol 128§
Reference — Teamcenter Technical Publishing Solutions © 2017 Siemens Product Lifecycle
Management Software Inc.

Digital Thread requires detailed knowledge of ASoT system metadata

GLOBAL PRODUCT DATA
%w' INTEROPERABILITY 2 O 2 4
SUMMIT

Approved Public Release; NG24-1815. © 2024 Northrop Grumman Systems Corporation



Digital Thread Models — How do | create a digital thread between Model(Element) and PLM(Part) ?

(continued)

Global Product Data Interoperability Summit | 2024

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 e T r——
linkage is critical to the product baseline.

«Systems o
Electrical System

sblocks
Product Design Package

|

* ASoT Linkage — Identify the physical

data attributes which will be linked. me_| Digital Link | e
Gomen Elmnt tass =
- Define type of linkage — SysML level I— w
associations (Association, Mot Contraler
Generalization, Satisfy, Derive, Trace, L R—_— L
Vel’lfy, Reflne) Motor Controller Software De.gign Tl-fsneuision
Motor F(::u::semhly ggﬁ:ﬁlﬁl[}
« Automation — Determine ability to

automate digital linkage

ASoT Systems data models are complex to navigate with multiple trees and branches

AL » GLOBAL PRODUCT DATA
B s « INTEROPERABILITY 2 0 2 4
y ¥ 5 SUMMIT

Approved Public Release; NG24-1815. © 2024 Northrop Grumman Systems Corporation



Summary

Global Product Data Interoperability Summit | 2024

Scope - (Operational Data vs Analytic Data)
—Operational data - digital threads provide current state of the business.
—Analytic data - can be generated from product data to analyze the business.

Use Cases
» Use Cases - Critical to analyzing, document, and agreeing on how users will interact with the DEE.

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

Digital Thread - Modeling Digital Threads
— Define user needs
— Clarify ASoT data linkage
— Define type of link
— Determine ability to automate digital linkage
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Questions?

Thank you for attending the presentation!

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