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Louis Pascarella is CTO of HCLs Geometric PLM organization focused on Product Creation
Methodologies, Product Lifecycle Management and Digitalization of Enterprise Ecosystems, including
Digital Thread/Twin enablement.

He has been working with global Automotive, Aerospace and Software Vendors for over 35 years in the
areas of Visualization, CAD, PLM and Software Lifecycle Management with a focus on strategy,
planning, consulting, systems engineering, and knowledge capture & management.

Mr. Pascarella has a leadership background (CTO, VP R&D) in PLM & Manufacturing technology
development and implementation (Teamcenter, Windchill, & ENOVIA), solution architecture, enterprise
middleware technologies (EAI, SOA), and Industrial Internet of Things (IIOT/IOT).

Currently, he is providing thought leadership and strategic guidance for large customer Digital
transformation initiatives.
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> Data = Information = Knowledge >

» Synthesize data to information

» Collection

* Aggregation

* Normalization

» Assign Context for global understanding
* Increase availability to ‘Consumers’

* Reduce latency

* Increase data transparency (visibility)
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What We Built = An Application Footprint Focused on Authoring...
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But We Tried to “Consume”... and Built Semantic based Point-Point

Integratiions
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And Hit a Wall....
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The Challenge is now greater : Inter-file & Intra-file attribute Linkage
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And Now the Wall is Higher!!!l  Attribute Linkage & Traceability Scalability
Barriers
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Product Complexity - Authoring & Consumption
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Mechanical, Electronics and Software streams attain maturity in different cycles. Managing these streams individually
Is essential to retain their flexibility. However they need to be integrated horizontally and vertically (Enterprise systems) based on maturity of data.
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Corporate Ecosystem Application Footprint = Macro Semantic view
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Corporate Ecosystem Application Footprint = Macro Semantic view
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Corporate Ecosystem application footprint = Micro Semantic view
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Corporate Ecosystem application footprint = Micro Semantic view
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What is Inside the CAD Hub.....
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What is “REALLY” Inside the CAD Hub.....
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The need to mange a Formalized Simulation Backbone....
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And.... must manage massive heterogeneity
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Global Product Data Interoperability Summit | 2017

Fueled by Linked Data & Semantics

A PATH FORWARD.....
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Enabling the Model Based Enterprise

Global Product Data Interoperability Summit | 2017

Service & After Sales
f—

Requlrements Sourcing Quallty S
S Warranty Service .
Process Planning S
S C li -
Schedullng %ﬁmce /b
Physical Twin
As- de5|gne As- bunt As-service As-experien
———— _ Events Events - Events 7\

—= Events
-
J Reqmrements Function Loglcal Physical Process Resource Schedule ] Routings ] Execution ] Performance ] Safety Reliability 1
_ Schedule Routing Execution
ogea Exew"o" (Performance, Safety & Reliability)
o[ V&V Digital Thread Platform EXGC“"“‘
I/10T Platform
Data Acquisition Data Aggregation Analytics Engine Cyber Securit
Hineering Sunnly Cha Value Chain Platform
S R Mfg. Supply Chain o Dealer/Service Network Customer Network
\, —a = J
M ) nc' s s pan
ow “ \ b‘. o Fidelity
Fidelity \ .
D|g|tal Twin o - L — .
Digital Twin Digital Twin
-V' I(‘hﬁngEARIOPPREO';)l;:%TI P{-}T@ 20 1 7 BOEING isatrade_mark of Boeing Management Company
. y ¥ STUW oo © 2017 ot s S, o e
i“% ELYS'UM m mmiw @’ﬂf]ﬂﬂ Copyright © 2017 Northrop G Corporat épﬁ'.sf%n_ppu 1d§

& ELYSIUM parice: 00 wonmmor. cnuemian: Qreaeme



Digital Thread Consumption........
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Digital Enterprise : Solution Topology
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Digital Thread : Potential Value
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Digital Thread : Single Vendor Value

Global Product Data Interoperability Summit | 2017

| © Process Occhestration

* In asingle vendor system the
value of a Digital Thread is

constrained by
* Functional nature of the
systems
« Domain specific interpretation
of data and elements
« The value is reduced to a
common minimum subset

Program onduct LT

oncesH—DRe
Ly Pan »Shipment » History +—» Repair + ¥ Issue + » (0T Alerts
onject ‘
Actiity Supmev I I I
EM i \—. SBs Crew Alerts
D|G|TA|_ THR lestone \ssue CIPPK

—v GLOBAL PRODUCT DATA BOEING is a trademark of Boeing Management Company
W LT E ROEE R&B J II"T Y 20 1 7 Copyright © 2017 Boeing. All rights reserved.
...} ELYSIUM m NORTHROP GRUMMAN @’ﬂf]ﬂﬂ Copyright © 2017 Northrop Grumman Corporation. All rights reserved.
goor S Eame GPDIS_2017.ppt | 23

& ELYSIUM parice: 00 wonmmor. cnuemian: Qreaeme



Digital Thread : Multi-vendor with “openness” constraints
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Enterprise Application Footprint with Traditional Integrations (Fixed Mappings)
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Ontologically Abstracted Semantic Integrations
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N-Dimensional Mappings (FUNCTIONAL) = with Associativity = Vertically & Horizontally
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Semantic Integrations (Mappings =2 with Associativity = Vertically & Horizontally)
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N-Dimensional Mappings (FUNCTIONAL) = with Associativity = Vertically & Horizontally
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Digital Thread: Template Ul & Process (Define)
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Enterprise Domain Portals \ Process Template Ul Template
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<Actions>
g% 8% 85 g% 81% g%c - <Query> object="part, *123*”, result= out _
7 <Save> output = outl Ig?;p::ti_ Uit
| Adapters | <Query> object="dwg, *123*", result= out2 <GE'FI)'> )i/n t=out3”
111 111 1111 jiRA <Join> object="out1,0ut2”, result= out3 ~Shows L?I“V;ié’“etz dist' out
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= Enterprise Portal
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Digital Thread: Process Orchestration (Define)

Global Product Data Interoperability Summit | 2017

Enterprise Domain Portals

K Enterprise Process Orchestration
—— — e —

Meta Data WModel

P o I3 8o o S%OSJ%OE%O&O

L)
L=
\/
Enterprise Process Orchestration
User
Triggered

Adapters

Macro-Process

1

Reqts

ki rm mr
[ BOM ] [ Core DMU Test &/

~——,

Event
Triggered

(L

< >—/\/_( |—4 —> ,}]—@) - >—/\>_(*)_)—,—(_)—/ > ;]—(.) L’H ‘—Lﬂ«mll( H , ‘_'L)’}@)

& ELYSIUM —Darker worrinoe anuneuan

"V’ ﬂ\&gfé‘g OPPRS'Q';:%TI E’I*‘:FTQ 2 BOEING is a trademark of Boeing Management Company

y S UM 1 7 Copyright © 2017 Boeing. All rights reserved.

@’ﬂflﬂﬂ Copyright © 2017 Northrop Grumman Corporation. All rights reserved.
GPDIS_2017.ppt | 31

& ELYSIUM parice: 00 wonmmor. cnuemian: Qreaeme



Digital Thread: Meta Data Model (Define)
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Digital Thread: Application Adapters (Define)
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Digital Thread: Level 2 Spec
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Process Template Ul Template

RN

~<Actions> ™
<Query> object="part, *123*”, result= outl

<Save> output = outl Template = U1
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The transformation to Maximize Value — Minimize Disruption
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* Systems « MPM
* Processes
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Systems Engineering

Supply chain collaboration * RFLP Modeling
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Design for manufacturing L
* Asset monitoring
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Systems Engineering
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“We Asked For Help”... Software Vendors......
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Thank You
End Of Presentation
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Thank You
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