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Enabling the Tool-agnostic 

Digital Thread for a 

Digital Twin Configuration

Marc Lind |  Aras

Rick Bosch |  Insitu, A Boeing Company

aras.com
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Marc Lind

SVP Strategy | Aras

Mr. Lind drives the strategic direction at Aras for the portfolio, go to market, alliances and corporate development. His experience spans more than 25 years of disruptive 

enterprise software, SaaS and open source technologies for industrial manufacturers. Prior to joining Aras, Marc was president & co-founder of PartsDriver, a supply chain 

solution provider for the automotive aftermarket. Previously at Analog Devices, a global semiconductor company, he led business process re-engineering initiatives. Earlier in 

his career, Marc was a consultant in quality management, Lean enterprise, and the Toyota Production System. He holds a BBA in Operations Management from the University 

of Massachusetts at Amherst, is a member of the PDMA and ASCM, and presents regularly on Industrial Internet, systems engineering, and advanced technology topics.

LinkedIn https://www.linkedin.com/in/marclind/

Presenters Bio

Rick Bosch

Manager, Engineering Applications | Insitu, A Boeing Company

LinkedIn https://www.linkedin.com/in/rick-bosch-a601b354/

https://www.linkedin.com/in/marclind/
https://www.linkedin.com/in/rick-bosch-a601b354/
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Industrial Internet & 

Industry 4.0

Machine Learning / 

Artificial Intelligence

Material Advancements & 

Additive Manufacturing

Smart Connected + 

Autonomous +

Hypersonic

source: robbreportsource: rolls-royce source: cnh

Pace of Transformation & Disruption Accelerating
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Smart Connected Future = Even More Changes

New Technologies + Next Gen Craft + New Business Models

More Systems-of-Systems & Machine-to-Machine

Introduction of Artificial Intelligence / Machine Learning
source: boeing
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Data Streaming from Factory & Field

source: airbus source: insitu
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Design Improvements

Performance Optimization

Predictive Maintenance

source: lmco
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Datacenter & Cloud

Sensors

Analytics

Many Initiatives Focused on Infrastructure
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Io
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Digital Twin

Current State Signals

Á Operating Characteristics

Á Temperature

Á Pressure

Á Speed

Á Location

Á Direction

Á Many more

Performance
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Time Series Data

Analyze, Interpret, Act
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aras.com

source: airbus

TIME SERIES DATA
Airspeed

Altitude

Barometric Pressure (electronic/aneroid)

Outside Air Temperature (C/F)

Fuel pressure (x number of engines)

Fuel flow (x number of engines)

Cabin air pressure (psi/hg)

Cargo air pressure; doors, bulkheads

Cabin temperature; doors, bulkhead

Cargo temperature

Fuel temperature; fuel tanks, fuel pumps

Radar air traffic ïTCAS

Hydraulic Pressure; brakes, flaps, spoilers, rudder, aileron, landing gear pumps

Weight sensors - landing gear

Turbines; RPM (N1/N2), Inlet- turbine pressure, Temperature, fuel burn

Voltmeter; cockpit, main bus, cabin, auxillary power, cargo, engines, APU

Generator meters (engines, APU)

Electricity Load (amp/hr); flight deck, cabin, cargo

Fire sensors; cabin, cargo, engines, fuel, brakes, electronics bay

Carbon Dioxide; cabin, cargo

Magnetic Compass

GPS (satellite / terrestrial)

Radio Compass (NDB)

Doppler radar; weather, lightning, downdraft (microburst)

ANALYZE & 

SIMULATE

CONTEXT?

CONTEXT

Digital Twin

configuration
Digital Thread

traceability
+

Increasing Context Problem
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Stefane Gardmann
https://pro.europeana.eu/files/Europeana_Professional/Publications/Europeana%20White%20Paper%201.pdf

Digital TwinDigital ThreadKnowledge = Information in Context
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IoT Sensor DataData Lakes

Monitor

Analyze

Alerts

Simulate

2 Parts to Digital Twin

Digital Twin PerformanceDigital Twin Configuration
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Ramifications

Misdirected Actions

Misinterpretations

Inaccurate Conclusions

Risks

Unnecessary Rework / Repairs

Lost Revenues

Customer Frustration

Operational Shutdowns

Regulatory Actions

Brand Damage

Liability

Loss of Life

Safety Issues

Risks increase exponentially with artificial intelligence

Risks Without Digital Twin + Digital Thread Context

source: airbus
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Just Mechanical?

As-Designed?

General representation of 

a family of products?

What is the Digital Twin Configuration?
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Software

Electronics

Mechanical

Electrical

Tail Number /

Serialized Instance

######

source: airbus

exact digital representation of the physical asset right now

Digital Twin Configuration
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Define Develop Build Operate

Digital Thread Traceability Across Lifecycle
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Meaningful Relationship Connections

Meaningful relationship connections between all of a productôs digital assets ïand 

their revisions over the lifecycle ïacross the multiple domains in the lifecycle within 

and throughout an enterprise including the supply chain.

Digital thread connect data elements of products, bills of material, parts, software, electronics, CAD models, documents, requirements, 

simulation & analysis data, verification & validation data, supplier specifications, technical data pack (TDP) contents, manufacturing process 

plans, inspection & test plans, quality records, service manuals, maintenance records, and many other digital assets.

Digital thread is an attribute of an enterpriseôs information architecture as opposed to a software system that is purchased,and exists both within 

and between data elements in different tools and systems from a wide range of vendor providers.

What is the Digital Thread?
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Context
?

Bill of Materials?

FFF Alternates?

Other?

Dependency
Rev A

Part 123

Rev A

Part 987

Rev B

Part 987

Rev C

Part 987

Floating 

Relationship

Part 123

Rev A

Rev A

Part 987

Rev B

Part 987

Rev C

Part 987

Fixed 

Relationship

Digital Thread = Meaningful Relationships

Security
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Thousands of Existing Systems & Petabytes of Data

Users around the World

Are Digital Twin & Digital Thread Achievable?

source: gpdis 2015



Global Product Data Interoperability Summit | 2022

.

GPDIS_2022.ppt | 21

Docs & 

Specs

(Legacy)

HCM

(Workday)

EAM

(Legacy)

EAM

(Custom)

Maintenance

(Legacy)

Low-code Platform Applications

Low-code Platform Services

Quality

(Legacy)

Quality

(Custom)

Define Develop Build Operate

Reqs

(Other)

Reqs

(Jira)

Reqs

(DOORS)

Bids & 

Orders

(Legacy)

Mechanical 

Design

(Metaphase)

Bids & 

Orders

(Custom)

Mechanical 

Design

(Teamcenter)

Software

(ClearCase)

Mechanical 

Design

(Enovia)

Software

(GitHub)

Software

(IBM)

MBSE

(Rhapsody)

MBSE

(Cameo)

Docs & 

Specs

(Custom)

Maintenance

(Maximo)

Quality

(Pilgrim)

ERP

(SAP)

Platform Overlay Approach
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Not just Links, 

Meaningful Relationships

Avoids Risk / Disruption

of Rip & Replace

Move Agile, Digitalize Faster, 

Bi-modal IT

System-of-Systems Architecture

Dr. Martin Eigner
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Ability to ingest data

through 

API and Services

Integration

ability to manipulate processes and 

data through exposed API / Services

Extensibility

ability to build / extend functionality 

leveraging COTS framework

Ability to exfiltrate data

out of API / Services

MUST HAVE

FULL + Open APIs

Open Data Model

Dynamic Data Model

Open Data Access

CANNOT HAVE

Proprietary Closed APIs

Proprietary Data Models

Static / Hard Coded Data Model

Obfuscated Data

PLATFORM REQUIREMENTS

Platform Requirements for Tool-Agnostic Digital Thread

source: https://www.cimdata.com/en/aerospace-and-defense/publications/obsolescence-management a&d plm action group platform requirements

must be able to openly connect to numerous tools & systems
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Attributes of Digital Twin Configuration

Digital Twin Configuration

IoT Sensor DataData Lakes

Digital Twin Performance
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Data Model Requirements for Digital Twin Configuration

Digital Twin 

Configuration
Asset Model

(Persistent & Derived)
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Data Model Requirements for Digital Twin Configuration

Low-code data model customization
Highly Adaptable & Extensible

Open connectivity & interoperability
Link / Federate with Legacy

Continuously Upgradable
especially when specific & highly customized

Digital Twin 

Configuration
Asset Model

(Persistent & Derived)
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Digital Twin 

Performance

Time series data

from sensors

Á IoT Sensor Data

Á Data Lakes

Á Analytics

Á AI / ML

Digital Twin 

Configuration

Exact digital representation

of a physical asset

As-built / As-maintained

asset model

PDM

ERP

EAM

Other

Enterprise

Systems

Federated 

Connections
Data can be derived 

and persisted

Necessary context for

analytics, visualization,

and simulation

Aras Partners

Aras Digital Twin Core for Configuration Management
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Digital Thread Video: https://bit.ly/3eKx3YQ

https://bit.ly/3eKx3YQ
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Smart Connected 

Technology

Industrial Internet & 

Industry 4.0

Artificial Intelligence / 

Machine Learning

Context is Critical for Interpretation & Action

Why are Digital Twin & Thread Required?
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Aerospace Systems Company

source: khi
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source: airbus


