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The History of PDM/PLM

An Overview
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EIGNER 40 Years: DVS -> PDM -> PLM -> ?
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EIGNER 40 Years Mobilphone Technologie
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EIGNER 40 Years Software Technologie (K21 Academy)
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EIGNER PLM-relevant Technologies and Methodologies

The Omniverse

Artificial Intelligence

Digital Thread and Twin
loT/loS
Lifecycle Assessment

Agile Development

WEB-Services
CORBA PLM 2.0
World Wide WEB SysLM
2025 +
Internet ARPA PLM
Lean Management = PDM
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Components Components

Components

© 2025// EIGNER ENGINEERING CONSULT



EIGNER PDM: Objects and Relationships Project

 The most important objects in PDM Systems are: \
» Articles (parts, components, products)
 Different product structures ﬂ:)

(e.g. as designed / as planned, as build BOM) Produc

» Paper or computer-generated documents, with or without
security-relevant file management

 Document Structures
* (Projects)

. Vari lationshi \
arious relationships are Electronic Vault ‘

Ik

defined between the objects:
* Project - Article

. Articles - Articles \Workflow
* Article - Document

 Document — Document LN T SN or;;c.h?:ges L el
* Document - File... icancel Change | Rt e\ oo
. . " . Submit to Plan Review :n.evisw Submit to Review Ch;ge.'Rewew
« Other objects are available: o
«  Workflows for simple ECR/ECM Lifecycle
» Lifecycle :
 Variants ® ¢ O ¢ O

» customer-specific objects on request.
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EIGNER Axalant Ul (EIGNER Inc. 1998)
The First WEB-UI developed together with CERN (CH)

] CADIM/EDB WwW-Interface - Microsoft Internet Explorer

J Datei  Bearbeiten  Ansicht  Favorten  Extras 2 |

j@,»,@fi‘@@@‘%'@-

Zurlick, AT Abbrechen  Aktualisieren  Startseite Suchen Faworiten Werlauf E-tail Drucken  Bearbeiten

J Adiesse I@ http:/ speedy/sonipts/cadimedb23_GER v _int exe?ent=E DB-ARTICLE & tab=T_MASTER_DAT kbr=ti20the_id=11 4?2202?8&cgiparam=WWW_F|EA_ENT_FF!Mj ﬁWechseln 2u |J Links **

CADIM/EDB WWW-Interface

Frojekte Autikel Cakuments flow MypCADIM

Artikel - Formular Einfigen | Suchen "« XML-Export
Artikel Nr. lego-8215
Artikel Name Gyrocopter
Material PP - Polypropylen
Preis 19,30 - DM
Gewicht 71-qg
Status 230 - Freigegeben

Bra

T T e s [T, CECN
12 1] 4 1 1] 3

Bild PNr. Artikel Mr. Yer. Rev. Name Menge Einheit FK Giiltig ah Giiltig bis Akt.

1 lego-8215-2330 O Kabine Rahmen Baugruppe 2.00 Stk 23012.11,1998 01.01.3000 Y
21:25:24 00:00: 00

2 lego-8215-0020 O Gyrocopter Getriebe Baugruppe 1.00 Stk 230 12.11,1998 01.01.3000 Y
2L1:25:24 00:00: 00

3 lego-8215-0010 O Gyrocopter Chassis Baugruppe 1.00 Stk 230 12.11,1998 01.01.3000 Y
21:25:24 00:00: 00

4  |lego-8215-111d0 O Gyrocopter Hinterradaufhangung Baugruppe 1.00 Stk 230 12.11,1998 01.01.3000 Y Ei

|@ |_|_|%| Lokales Intranet
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EIGNER PLM Vision Late 90ties (Academia, Analysts and Consultants
Product Lifecycle Management (PLM) is
the company-wide concept for information
management of product and process-
related data along the Product Lifecycle. It
incorporates requirements, concept,
design, planning, manufacturing, opera-
tion and recycling and is required for the
holistic management of all data, docu-
ments, resources, and processes
throughout the entire product lifecycle
(— Single Source of Truth SSoT).
All people who must solve certain tasks
together independently of their location
and organizational association work
together.

— Engineering Collaboration

© 2025 /| EIGNER ENGINEERING CONSULT Folie 10
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PDM, PLM (Vision) and PLM-Reality

Product Lifecycle Management (PLM) vs. Product Data Management (PDM)

Froduct &
Porifolio

Plainning
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EIGNER PLM Vision CiMdata ~2001?

Conceptual

Planning Design

Product
Engineering

Manufacturing

Requirements Engineering

Simulation &
Validation

Build &
Produce

Disposal &
Recycling

Sales &
Distribution

Maintenance In-Service

& Repair ! Operation

© 2025 /| EIGNER ENGINEERING CONSULT



EIGNER The Vision Still Exists but the Term was Hijacked in the Late 90s

While the PLM vision was still
being discussed, PDM vendors
were hijacking the term PLM and
using it for their PDM solutions.
The same companies and the
same systems mutated from
PDM to PLM virtually overnight.
Over time, the capabilities were
expanded. How-ever, they were
still far from covering the entire
product lifecycle and often the in
PLM integrated functionality was

lower as special solutions (RM,
ALM, QMS, MPP, ...)
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The Current Landscape:
Fragmentation and
Many Legacy Systems
Mostly Based on Old
SW Technology
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EIGNER Many Fragmented Legacy Systems along the PLC

ENGINEERING CONSULT

No cross-system processes:

Release and Change Management (ECR(ECM)
Configuration management (CM)

Quality Management (QMS)

CRM MRP/
coTs | ‘oo RM SA PDM ALM | | CAE | MPP|| o MRO |

Product Lifecycle

CRM = Customer Relations Mgmt. RM = Requirement Management SA = System Architecture PDM = Product Data Mgmt.
ALM = Application Lifecycle Mgmt. CAE = Computer Aided Engineering CPQ = Configure, Price, Quote
MPP = Manufacturing Process Planning MRP = Material Resource Planning
SCM = Supply Chain Mgmt. MRO = Maintenance, Repair and Overhaul
COTS = Commercial off the Shelf (The traditional Legacy Systems along the Product Lifecycle)
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EIGNER IT Architecture based on VDA 4-Level Concept
The Reality!

Requirements System Architecture Software Mechanic Electrics/Electronics Simulation/Test Digital Factory Service

Enterprise Service
Platform

MRP/ERP

Engineering

Backbone
EBOM, MBOM

Team Data
Manzgement
DBOM

Authoring
Systems

Authoring Systems integrated via TDM ]  Authoring Systems directly integrated TDM Systems
<< 0OSLC/REST Technology ¢=m) API-/ Web-Service-based Integration via Data Link or Exchange
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EIGNER IT Architecture based on VDA 4-Level Concept
The Reality!

Requirements System Architecture Software Mechanic Electrics/Electronics Simulation/Test Digital Factory Service
Enterprise Service
Platform _
[ | | 1
MRP/ERP
Salesforce
Engineering | [N = =
Backbone o A — o '/ - oI SCM
EBOM, MBOM - OpCenter
Team __
v —
Center f
Team Data
Man%}ement 4 PD
DBOM L]
Techno
matix
Delmia
Authoring
Systems

Authoring Systems integrated via TDM ]  Authoring Systems directly integrated TDM Systems
<< 0OSLC/REST Technology ¢=m) API-/ Web-Service-based Integration via Data Link or Exchange
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EIGNER IT Architecture based on VDA 4-Level Concept
The Reality!

Requirements System Architecture Software Mechanic Electrics/Electronics Simulation/Test | Digital Fart- I Service
- »
Enterprise Service \‘e" .
Platform _ M Supp
MRP/ERP P
Salesforce
Engineering
Backbone

EBOM, MBOM

Team Data ‘ _We ar .
b | | 5 \Ne d

Authoring 3 _W e a‘l

Systems

Techno
matix
Delmia

Authoring Systems integrated via TDM ]  Authoring Systems directly integrated TDM Systems
<< 0OSLC/REST Technology ¢=m) API-/ Web-Service-based Integration via Data Link or Exchange
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EIGNER Typical PLM-Question: What is in or out Scope of PLM

ENGINEERING CONSULT

Specialized stand-alone solutions often offer better functionality than solutions

integrated into PLM (e.g., requirements, QMS, assembly planning, etc.).

— PLM 1
- E-CAD S
‘ C PLM 2

REC: Requirements, Function
MPP: Manufacturing Process

Planning
MES: Man. Execution System
VM: Variant Management

SE: Systems Engineering
ALM: Application Lifecycle Mgmt.
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EIGNER Software-Technology (Source: based on K21Academy)

ENGINEERING CONSULT

Development Process Application Architecture Deployment and Packaging Application Infrastructure

~ 1980 Waterfall Monolithic Physical Server Datacenter
L. =
Bl ===
Agile N-Tier Virtual Servers Hosted
- 4aggags -
00060 I e
~ 2010 DevOps Microservices Containers Cloud
GOQ ._.\ EEEEEEEEN
EEEEEEEER
EEEEEEEER
Kaw é 9 . EEENEEEEE
EEEEEEEER

e [
K21Acad$

Learn Cloud from Experts
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EIGNER Software-Technology (Source: based on K21Academy)

ENGINEERING CONSULT

Development Process  Application Architecture Deployment and Packaging Application Infrastructure

~ 1980 Waterfall Monolithic Physical Server Datacenter
~ 1990 m = E =
Market Leader i
Agile N-Tier Virtual Servers Hosted
~ 2000 : %%
Hybrids
~ 2010 Microservices Containers cioud
= EEEEEEEEE
- EEEEEEEEE
Now Inflvators smsmsmsms

EEEEEEEER
I
-

K21Academy

Learn Cloud from Experts q
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EIGNER Different First Customizing and Permanent Upgrade Costs

ENGINEERING CONSULT

The higher the cost, the longer the ROI

$1,400,000

Technology of the 90ties
$1,200,000

$1,000,000
$800,000 $732,000
$600,000
$400,000
$200,000
$45,833
5_ _—_—
PTC

Low-Codé_ System

Cost of Upgrade

n=68

" The aralysa was compieted Lng dala POP.Aated by Thote who Comploted T porman of the kurvey On the st of ther e Lograde

CIMdata e -
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EIGNER Trend 1: Enrichment of PLM

WD pue W3
Controlling

-
=
I
[
Eigg
=
=
=

Sunueydsprepagsuonynpold

CM = Configuration Management
ECM = Engineering Change Management
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EIGNER Trend 2: Do we Need PLM-Systems

e
AL f:v
ERP

Propel
SAP PLM

Source: Prof. Dr.-Ing. Jorg Fischer
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How Can We Get Closer
to our PLM Vision From
the 90s?

* Mindshift in integrated and
interdisciplinaryThinking
« Change and Acceptance Management
* New Methodologies
(Methods, Processes and Tools)
 New Software Technology
* Digital Thread and Digital Twin
 Artificial Narrow Intelligence
« PLM and Al are Part of Digital
Transformation

© 2025 /| EIGNER ENGINEERING CONSULT Fbtid 25




EIGNER Solve The Chief Engineer‘s Dilemma!

senesrnsconsut — Traceability, Interdisciplinarity, Complexity, Sustainability, Compliance

How can | develop
Service Oriented BMs?

If | must make a change, how do | know what we‘re changing? My system
definition and my requirements are in fragmented and isolated IT solution,
f.e. my software is in ALM and my Hardware in PLM and SAP!!!

Are we able to fulfill

the compliance rules

as designed NEC 7

What'’s the Carbon How am | supposed to
Footprint of my product? How can | trace back Do impact analysis?

y a failure? 7
© 2025// EIGNER ENGINEERING CONSULT Folie 26




EIGNER Base of an Interdisciplinary Engineering Process:
Extended V-Model System Thinking and MBSE

Product Lifecycle Management

Product System Planning & Development S Software Deployment KQ Recycling >/

Production System Planning & Development Production Usage / Services
Digital Twin

I

Requirements
Engineering >

A

____Validation ________ /(
/< : Physical
Tests
2 Virtual
" Tests
pia]
'3
A

)~ Syste

Modeling and

secFChiIte

_ e Modeling and ‘\ RFLP
MUK 'T-_._.-.- , First Simulation /{ J Requirements
i SRR TRl .
y Hybrid * Function
ITHJ“-[ (p >\ Tests . LOgiC
Mechanics (e.g. AlL) ° PhySiCS

E/E
Software

CRLECT Discipline-specific
i!: i Modeling
_Fr s CRLE )

e ”EF!'_T!’TEE A

\ &

Modeling and Analysis
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SW Technology and Architecture

k-

WEB-Services + Containering
Microservices Architecture

Connected and Federated
% no Monolithically IT-Structure

Multi-Tenant Databases
Polyglot Persistence
SaaS Cloud Services

Data Linkage based on
REST/RDF

Code for Openness

Interactive Repository

Easy to Configure* / Customize™*
Easy to Upgrade

Flexible and Scalable

interactive ** = via APls

Criteria of a Modern Software Technology

1™
o oo |
il |

o -
Partners 3.539.

-
Multi-Tenant Praduct Graph

Oleg Shilovitsky, www.openbom.com
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EIGNER The Extended Digital Thread

« All possible Configuration Items™* (Cls) and other items
along the PLC within the digital model as well as the
synchronization with the instantiated digital twin with
one another.

« All relevant Engineering Processes Cls are involved
(ECR, ECM, CM, QMS,...)

« Analyzing and evaluating the networking of all Cls
across all PLC phases, for example, when a part is
damaged, which simulations were carried out, which
requirements persisted, and how the part is produced.

 Change and configuration management across different
legacy systems. Changes can be traced. To ensure this,
it is necessary that every type of evolution of the Digital
Model, Digital Thread and Digital Twin is revisioned.

* Configuration Items are technical elements along the product lifecycle which are revised

according to operational agreement potential in changes and thus are subject to
configuration management. The elements really affected by a change are referred to as an
affected or impacted item (ISO 10007)

© 2025// EIGNER ENGINEERING CONSULT Folie 31
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EIGNER Digital Thread in an Extended View: Cis+ and Processes

ENGINEERING CONSULT

@ Engineering Change Management Quality Management
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;—< Cancel Change Submit to Plan Review o0 Re\.'lew Submit to Review Change Re;ew n MR © Stop Ship Notices © Waivers 4 Design Quality Documents
: -
w Validatio
o N
]
c
s &
g
- (3) G SYSTEM ACCEPTAMNCE
S REQUIREMENTS TESTS MANUFACTURING SERVICE
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g & L Test Case ManufacturingDigital Replacement
— —&. -
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==
o o
3 o
g .2 Digital Type Plate . .
g B Product ABC : The Dlgltal
c Supplier XYZ E:.,') ‘“
o 3 SERVICES Dateof Prodetion 01.1224 | 008D ey Product Pass
&
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€3 .
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EIGNER The Concept of an Extended Digital Thread [7]

Sllﬁ Demand Contract
Opportunities I:l:-En!tll:::ftl P CNC Tool Purchase ./. 0:2::‘1“
Contacts / '\. Slmulatinn Process Path :l Ff"/. Order Quotation  spare Parts
' F:rameter: /. Equipment
: i:ustumer iject Hndel MFG Part Ilnuting Planned Vendore—g RFQ Haintenanurj ;
: Accounts umber Ord'r \ ﬂl’dﬁr
Tﬁk / Maintenance Mai
il HBUH Prncus Goods ainténance
Fﬂt“" 'F"ﬂﬂ“ﬂ plan Production Receipt Plan Instructions

\ Order Materials I As Built
Warranty / chuuement I /. Flnlshed"/. o

ﬂl’"““““ Item Master Plant Work , o——* —
Product
5 Service Work / Oides o\\‘ Shipping
greements Change Labor /

LTSS

Instructions f Operation c\.mamy ) efoct

Specification ~ Factory Work centere_, Machine

Line

Integrated Digital Thread Across Product Lifecycle
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EIGNER The Extended Digital Thread is realized by a Knowledge Graph

ENGINEERING CONSULT

A knowledge graph is a data structure that represents
knowledge in a machine-readable format. It connects data
; ,_ points and relationships, enabling a more comprehensive
o W view of information. Knowledge graphs play a crucial role in
0 : enhancing traceability by providing a unified framework for
' storing and accessing data across legacy systems. They
- facilitate the exploration of relationships between various
. " entities, improving decision-making and data discovery.

] : Source: Oleg Shilovitsky, MyAgilePLM, Jan 8 th, 2024

The Product Knowledge Graph (PLG) is building and

£ -2 "4  collecting both product and process knowledge together and
§ the PLG is becoming a foundation of product Al LLM (large
language model).

Source: Martijn Dullaart, ASMLShaping the future of CM | Book: The Essential Guide to Part
Reldentification: Unleash the Power of Interchangeability & Traceability, Nov. 2023
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EIGNER The Knowledge is Realized by a Graph DB

ENGINEERING CONSULT

Graph databases store data as nodes and edges, offering flexible schemas and maintaining consistent performance,
even with large datasets. This makes them ideal for applications like social networks and knowledge graphs.

Superior Technology: Relationships are stored directly with nodes, eliminating the need for joins, resulting in
~  superior performance.

Fast Querying: Constraint-based filtering is efficient due to the use of labels and properties.

d
Easy Customization: Flexible schema allows for simple configuration and customization, significantly reducing
implementation costs.

The key advantage of native graph databases with Labeled Property Graphs: Relations can have attributes.

Exponential Regression Up to Depth 5 for 1 Mio Nodes and 10 Mie Edges

AOVES & Memsgraph Daba
— Margraph AL 0351
& Mooy Dats
P o e Mgzl FL (25
= Haka Oiraph Data
= HAeNMA Gidgh R (250

P30
T
= CMD
=
=
E
5 4
b Masmgraphc 1, 998-03 * ¢xp{ 3 07 = x] + 0,00 (MSE: 000 S5E: 0.35]
i

8 1 =g, L = ¥ {0 a ik W

HAMS Graph: 7. T3e-04 = gupd{3 82 = g & 1604 (MSE: 3 B6, SSF: 33 43
1=0 4
______a—ﬂ—’ — 3
@ w — _—— ————am
2 ] 4 =
DeEpt s
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EIGNER Digital Thread as Knowledge Graph of Connected Cis
ENGINEERING CONSULT (SAP R&D Project) >

Engineering Processes: ECR, ECM, Traceability, QMS, Digital Twin Core

SW-Technologie

« Low Code
Interactive
Repository
Graph. DB
Microservices
Data Linkage
RDF/REST
Easy to configure

 Open ’
( )

Configurations Items (Cis) figurations Items (Cis)

N |

04—

CRM / Master Da MES/MOM
- / SAP EPD/PLM E-BOM SAP S/4AHANA h g
( ) oder Documents ( h
CPQ M-BOM SCM
~ J a"g. PLM BOP/MPP w . y,
( ) System [ Digitale |
L e ) \ / L Fabrik )

\

|
Prio 1 (ca 70-80% der Cis)
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EIGNER Digital Thread as Knowledge Graph of Connected Cis
ENGINEERING CONSULT (SAP R&D Project) >

Engineering Processes: ECR, ECM, Traceability, QMS, Digital Twin Core

SW-TechnoIogle /Nm
Low Code —~ /’,.—Jw—’-,,
* Interactive y Problem Report (PR) -27

g(:;)or?itgrg - Engineering Change Request (ECR)
ph. * Initiate distributed ECOs

Microservices Ca. 50-200 linked Cls
« Controlling

Data Linkage
RDF/REST

Easy to configure : : : - - - . '. A | .
Ope};\ 9 Configurations Items (Cis) éahﬂg rations Items (Cis)

1 - g \

CRM / Master Da MES/MOM
- / SAP EPD/PLM E-BOM SAP S/4AHANA h g
( ) oder Documents ( h
CPQ M-BOM SCM
~ J a"g. PLM BOP/MPP w . y,
( ) System [ Digitale |
L e ) \ / L Fabrik )

\

|
Prio 1 (ca 70-80% der Cis)

© 2025// EIGNER ENGINEERING CONSULT



EIGNER Different Alternatives to Use and Implement a Digital Thread

1. Digital Thread can be implemented On-

Premise (DT) or as Digital Thread as a
Service (DTaaS).

2. DT/DTaaS can be operated as a passive,
non-persistent warehouse, e.g. to create an
information base for Al analysis or simply a
snhapshot for decision making.

3. This alternative is an actively controlled
design of DT/DTaaS. This enables processes
that provide bi-directional control between
the connected legacy systems and the
knowledge graph, e.g. active ECM, CM and
QMS.

4. DT/DTaaS could be a Stand-Alone solution
or realized in one of the Legacy Systems,
f.e. PLM or ERP.
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Two possible Solution for a DT/DTaaS Implementation

Solution 1

Level of DTaaS with minimal redundancy and linked data (PLM vision)
cors CRM cPQ RM PDM ERP MES SCM
Level
Solution 2

[ S w R A
Level of DTaaS with minimal redundancy and linked data (PLM vision)
PDM

Level
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The DTaaS Prototype
EIGNER SAP Research Project 2024/2025

Welcome to Your Digital Thread Graph Platform

Choocsa an option belaw (o gef started

" S ® ¥ o

Ho-Code Schema Mo-Code Graph Ha-Code Graph Database

Hii
e Modeling Engine Explorer Busildher Managemernt
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EIGNER Graph Explorer Visual

ENGINEERING CONSULT

~N Right-click to
display

relations and
object details

4 Right mouse button: Display the
details of an object

Double click: Display the neighboring
\_ objects . 1

Filter for:

» object type (label)
» relation type (label) —

« object properties — B e

NodelLabel d5bd07c5b39f
. . Al v
* Relation prope rties tabol | Fncrion
— . name Power Generation
—_— Relationship Type valid_from | 20230101
Al v valid_until | 99990101

The filters have an OR @ o
o i V\.R F'.‘)N FUNG_LINE Ft.N

re I at i O n S h i p fO r A”ue' - EXECUTE HANDLED_BY
generating views. e o e

Edge Property Filter

A
Property: CO‘NT NExt NEiE .
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g0
E_LINE
LOGAIN 1 Rru 2

Value: wegp R\ MLINE

e e 7
\»‘ ": = BESNEFS_IN E-LINE

Add Filter MOTE S L ‘ .
) » E INT
Filter Type 5'4 OUTRUT g iNE “NEWWRW
Node Label v RERsy BREGTe T OUTRUT G (ECUNE [HPLRE MOUNTED 5678
SU‘EM RESSOUCE_OF N %‘,@ PART UpDATE %
WD LININE

W78
Add Filter INFUT e

RESOLTS_IN RESULTS_IN 'M r5¥¢'r!&é: 66% QINT
. DT_LINE_5678 ’ @’jﬁ\g T Upw-m MOUNTED_ 1234
. J— R S OPTRGNE-1234 U A s DT LN DT_LINE 1234 ED.NT
AR ke Vi el Y s
ealignment o e LOGLLNE T oz L ok ) et v
LOGLINE V'R ENENE ) e 9_bNE
- * E_LINE

ra h MZBINE "mNLu\?EM
N AR . INFUR PART, .j’ART
R

\( P M
REQUIREMENT- LEADS_TO Fl.N HANDLED-BY €
v

+ N‘ .13’ |
SEl
c NT
REQUIREMENT LEADS_TO FA‘N HANDLED_BY 0‘ PART, _PART
FATT REERETSLIN
RESU
2 UPDAT!
PART, ‘EPART

Any number of filters
can be created.

INFLT

1
c

SPARE_PART
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EIGNER How are sub-structures from legacy systems connected at
the Digital Thread level?

Legacy systems stay isolated without logical links.

Without system architecture, Consistent IDs create the logical
requirements remain disconnected. backbone between PLM and SAP.

System Architecture Part Number = Material Number

e = E2E Digital
___ —g Thread

M o KnOWInge

—— S Graph

— — S

| - 1= Authoring &

— . — S

il — Legacy Systems

|

ﬁ
PLM ERP



EIGNER Active Interface-Based Distribution and Synchronization of
ECOs to Legacy Systems

After identifying the affected items, ECOs must be sent to the legacy systems.

Two questions:
« How are ECOs executed at the legacy level?

 How is implementation status reported back?

E2E Digital
Thread
Knowledge
Graph

Authoring &
Legacy Systems

System
RM I Architecture
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EIGNER Who is Working on This Topic?

= Microsoft / NVIDIA

= Amazon

= SAP

= SPREAD.AI

= Elevating Patterns (EP)
* eQube

= SnapLogic

= ConWeaver
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EIGNER Definition of Al

Mindsquare Definition

"Artificial intelligence describes the
ability of machines to perform tasks
autonomously based on algorithms
and to react adaptively to unknown
situations. Their behavior is thus
similar to that of humans: They not
only perform repetitive tasks, but
also learn from success and failure
and adapt their behavior
accordingly.”

We define four Levels:

* Human Intelligence

= Artificial Narrow Intelligence (ANI)
= Artificial General Intelligence (AGI)
= Artificial Super Intelligence (ASI)
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EIGNER Level 1: Human Intelligence

ENGINEERING CONSULT

= Projection of light edges onto free- E - %
form surfaces (a). Interactive

displacement creates the surface a) Projekt Fiores, ‘:’F’E, RPTU

1 1 i O N B s,
changes desired by the design (EC OINLG TR
Fiores project, RPE, RPTU). A S o T BT

= Derive a digital thread across multiple b) PhD Nico Kasper, VPE, RPTU
legacy systems to identify affected L]
elements in the event of a change (b).

= Generation of printable volumes from
specified parameters (nTop) (c)

= Routing of double layer boards (d),

d:l e ADUN GAOSHI
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EIGNER Level 2 (ANI) ,,Generate Code to transfer a BOM from OnShape
to OpenBOM* with ChatGPT

import requests

# Onshape API credentials

onshape_api_key = 'YOUR_ONSHAPE_API_KEY'

onshape_access _key = 'YOUR_ONSHAPE_ACCESS_KEY'

# OpenBOM API credentials

openbom_api_key = "'YOUR_OPENBOM_API_KEY'

openbom_access key = 'YOUR_OPENBOM_ACCESS KEY'

# Onshape document details

document_id = "'YOUR_DOCUMENT _ID'

workspace_id = "'YOUR_WORKSPACE_ID'

element_id = "'YOUR_ELEMENT ID'

# Get BOM from Onshape

onshape_url = f'https://cad.onshape.com/api/assemblies/d/
{document_id}/w/{workspace id}/e/{element_id}/bom'headers =

{ 'Accept': 'application/json', 'Authorization": fBearer {onshape_api_key}'}
response = requests.get(onshape_url, headers=headers)

bom_data = response.json()

# Load BOM to OpenBOM

openbom_url = 'https://api.openbom.com/v1/bom'headers =
{'Content-Type'": 'application/json’, 'Authorization': fBearer {openbom_api_key}'}
response = requests.post(openbom_url, headers=headers, json=bom_data)
if response.status_code == 200: print('BOM successfully loaded to OpenBOM')
else: print('Failed to load BOM to OpenBOM")
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EIGNER Level 2 (ANI) ,,Generate Code to transfer a BOM from OnShape
to OpenBOM* with ChatGPT

import requests

# Onshape API credentials

onshape_api_key = 'YOUR_ONSHAPE_API_KEY'
onshape_access _key = 'YOUR_ONSHAPE_ACCESS_KEY'
# OpenBOM API credentials

openbom_api_key = "'YOUR_OPENBOM_API_KEY'
openbom_access key = 'YOUR_OPENBOM_ACCESS KEY' d\“e
# Onshape document details ee
document_id = 'YOUR_DOCUMENT_ID' W oS
workspace_id = 'YOUR_WORKSPACE_ID' es b

element_id = 'YOUR_ELEMENT _ID' daG

# Get BOM from Onshape
Qe e Vs

onshape url = f'httpe
Ga“ .wom'headers =

{document i~ a«\“‘e 0‘
{'Acr- -1 fBearer {onshape_api_key}'}
Og e"(\s
.zll\)

_<_url, headers=headers)
ed p ur
qenBOM

00 we g ' ' —
\‘e . url https://api.openbom.com/v1/bom'headers =
_wuntent-Type": 'application/json’, 'Authorization': fBearer {openbom_api_key}'}
response = requests.post(openbom_url, headers=headers, json=bom_data)
if response.status_code == 200: print('BOM successfully loaded to OpenBOM')
else: print('Failed to load BOM to OpenBOM")
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Level 2: Ul Copilot on Top of PLM and ERP

SICK

Sensor Intelligence.

Welcome to EDB.AI Copilot

Your Al-powered copilot for EDB gqueries.

v Here are some questions you can ask

Ask me a question about your data that | can tum into SOL.

> Source: Marcellus Menges, SVP SICK AG




My Dream:
EIGNER Al-Agent for Intelligent Engineering Change Management

~ . CHANGE CONTROL

| " “ I o B TR
a8 |[]1

M S l||"|"|

P ) |
1

Sy ‘I' .
W Ly ‘,L"‘MM [
‘ N S
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EIGNER Yes, We Can Realize Our PLM Vision

o

U Sha W W LG
M Digital Thread [ ;

NVIDIA and Microsoft to Bring the Industrial
mip el Metaverse and Al to Hundreds of Millions of T L QWY
E K Enterprise Users via Azure Cloud ' purimrrrerer—| ]

éﬁié f
nie-a \ i
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EIGNER Summary and Outlook

The overarching Digital Thread on Premise or
as a Service (DTaaS) with Knowledge Graphs
connected with the Digital Twin and Al (GenAl)
and optionally creating an Omniverse will
significantly boost business opportunities and
ROI. Enhanced data connectivity and
traceability will improve decision making and
support Al application develop-ment. This
digital transformation will revolutionize product
development, optimize processes, reduce
costs, and positioning companies at the fore-
front of their industries..... And we are coming
back to our original PLM vision the nearest
“Single Source of Truth”!
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EIGNER Thank You Very Much for Your Attention

DIGITAL MODEL
Product Data
+
IGITAL PROCESS
ECM and CM
+
DIGITAL TWIN

| U Configuration
N.aroin Egner +

S e DIGITAL THREAD
System Lifecycle Traceability
Management =

'

Martin Eigner " @ :
EIGNER L ; ,
Engineering Consult

& Héllhduserweg 38a
/6534 Baden-Baden
eigner.engineeringconsult@

gmail.com
https://eigner-ec.com

PLM Road Map™ & PDT North America 2025

PLM'’s Integral Role in Digital Transformation From Strategy to Execution
Elevating PLM to an Enterprise Business Solution,
the PLM Professional’s Road Map to Success

gaiy —eurostep-
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