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Presentation Overview

Problem Statement for Implementing Data Standards
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Implementation for AP242



Problem Statement

Many organizations fail to realize the full and complete benefits of using

industry data standards because they have not or inappropriately
implemented them.



Problem Statement

Cause 1: Knowledge of data standard’s intended use

Cause 2: Poorly implemented in business processes

Cause 3: Inadequate tools to create/consume the data in a standard
Cause 4: Supply chain ability to consume



Problem Statement

Many organizations fail to realize the full and complete benefits of using
industry data standards because they have not or inappropriately
implemented them.

Cause 1: Knowledge of data standard’s intended use

Cause 2: Poorly implemented in business processes

Cause 2: Inadequate tools to create/consume the data in a standard
Cause 3: Supply chain ability to consume

Effect: Wasted Resources [Rework, Common tools, etc.]



Industry Framework

ISO TC 184/SC5

ISO/DIS 22549-1 : Assessment on convergence of informatization and industrialization for industrial
enterprises - Part 1: Framework and reference model

ISO/CD 22549-2 : Assessment on convergence of informatization and industrialization for industrial
enterprises - Part 2: Maturity model and evaluation methodology

These standards serve as a framework and normalization guide for enterprises to promote the
convergence of information technology into the processes of production and operations
management.

Provides industrial enterprises guidance for:
assessing the current situation of ClI
finding weakness within the ClI
identifying ways to improve ClI



Overview of Assessment System
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Breakdown of the Assessment Reference Model

Example Breakdown
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Maturity Model Definitions

Definition of Level and Method for Assessment

Maturity level Descriptive Characteristics
indicator name
YES | Evaluate Level 2
Level 0 Unidentified - Little or no systematic documentation available
e . . . I S YES | Evaluate Level 3
Level 1 Identified — Tracking and traceability of materials, data and etc.

NO

- Registration and management of data using
information collection devices and systems
YES valuate Level
Level 2 Measured - Real time data acquisition of materials, machinery,
process and human roles, and data integration

- Measurement, aggregation, classification and

NO
management of data using information collection
devices and systems

- Synchronous history of data for the same time, same ((waturiyLovets )
lot and same product

Level 3 Analysed - Data analysis and optimized decision making using Activity Question Maturity level indicator
aggregated data
Activity name uestions for maturity level 1. 1
Level 4 Optimized - Automation of processes according to optimized y Q _ .ty
decision making throughout the intra-enterprise Questions for maturity level 2. 2
and/or the inter-enterprises Questions for maturity level 3. 3
Level 5 Customized - Self-diagnosis and self-healing through cyber- Questions for maturity level 4. 4
physical system (CPS), Internet of Things (IoT), Questions for maturity level 5. 5

artificial intelligence (Al), etc.

- Flexible production of customized products through
autonomous control



Breakdown of Activities and Sample Questions

Activity Description Activity Description Level
Environment Use of IT systems and applications for environment analysis Design Do you design with 2D CAD? 1
Analysis Automation
Commodity Planning | Use of IT systems and applications supporting commaodity planning Do you design with 3D CAD? 2
Design Automation Use of designing software systems and smart connected technology for design Do you analyze and validate with CAE? 3
BOM/Parts Use of BOM/Part management system Do you design automatically with optimization solutions as one of 4
Management the following?
: : . _ * Model-Based Parametric Design
Engineering Change | Use of engineering change management systems « Engineering-based Parametric design
Management + Integrated parametrical design
Prototyping Use of IT systems and applications for prototyping and its validation Do you design a product by using smart connected technology 5
Advance Quality Use of IT systems and applications for advance quality management such as loT, ARIVR
Management
Activity Description Level
Production Design BOM/Parts Do you upload the engineering BOM [E-BOM] to the system 1
~e—Maturity Level Management
-, _— Do you integrate the E-BOM with 3D CAD? 2
T e Do you generate the E-BOM automatically
‘ 2 _ _ Do you generate the manufacturing BOM [M-BOM] automatically 3
Advance Quality Management 3 Commodity Planning in PLM,?
Do you manage the software configuration in PLM?
Do you configure the BOM according to the purpose of use such 4
as procurement, process cost, production, and customer service
Prototyping Design Automation for Warranty’ etC?
Do you improve business through preliminary simulation using the 5

Engineering Change

BOM/Parts Management
Management / e

BOM data according to the purpose of use?




Modified Assessment Model
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Modified Assessment System
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Information
Requirements [Data]

Business Processes Tool Chain Industry/Supplier

Identify Business Processes

Aggregating

Start with Business Capabilities
Breakdown to the Business Processes

2 Develop and Manage Produdjis and Services (10003)

Management Management

Manage Requirements

21 Govern and manage product/service development program

(19696)

211 Manage product and service portfolio (10061)

Plan for product/service offering modifications
(10076}

212 Manage product and service lfe cycle (10067)

2141  Manage materials master lists (11741)
2142  Manage bills of material (11742)
2143 Manage routings (11743)

2111 Evaluate performance of existing products/ 2144 Manage specifications (11744)

services against market opportunities (10063) 2145  Manage drawings (11745)

2112  Confirm alignment of product/service concepts 2146 Manage product/material classification (11746)
with business srategy (10066) 2147 Develop and maintain quality/inspection

2113 Prioritize and select new product/service documents (11747)
concepts (10074) 2148 Mantain process specification data (11748)

2114 Plan and develop cost and quality targets (10073) 2149 Manage traceability data (11749)

) 2115 Specify development timing targets (10075) 21410 Review and approve data access requests
Engineering Knowledge & Research Supplier Contact 2116 (1750)

22 Generate and define new product/service ideas (19698)

Perform discovery research (10065)

2121 Develop plan for new product/service 2211 ey new techlogies (10070
development and introduction/launch (16824)
Design Products Manage Knowledge Manage Supplier Collaboration 2122 ik o productysemies (10077 2212 Develop new technologies (10071)
2123 Retireoutdated products/senvces (10078) TEIE s ooty o et o s
N Manage Research Manage Supplier Registration 2124 Identify and refine performance indicators [10072)

Conceptualization ire . 222 Generate new product/senvice concepts (19669)
: onduct post launch review 2221 Gathe duct/ d d
Construction Manage Tech Scanning Classify Supplier Offer Tt oy ot o o s ot G e e des

Manage Supplier Contact Routing

the acceptabilityin the market (19646)
21252 Review market performance [11424)
21253  Review effectiveness of supply

21351 Train employees on appropriate

2222 Analyze new product/service ideas and
requirements (19987)
2223 Evaluate new product/senvice inputs and

chain and distribution network requirements (19988)
(az 2224 Formulate new product/sevice concepts
Machine Mcmogement Production Design 21254 Apply data and analytics to review 19989)
supply chain methodologies (19647) 2225 Identify potential improvements to existing
" Contal & Planning 21255 Rhevie\:duuahwm ‘pmazrg\anneol products and services (10068)
lanage Containers the product/service (11426) 223 Define product/senvice development requirements (19990)
9 : 21256 Conduct financial reviow (11427) 2231 Define product/service requirements (11331)
Manage Production Requirements !
Handle Dangerous Goods 21251 Eﬂﬂﬂuc‘"ewvm“fﬁsﬁ‘?vmem 22311 Define basic functional requirements
process assessmen (19991)
Define Production Process 213 Manage patents, copyights, and regulatory requirements 22312 Derive interoperability requirements
Fetch Material (19385 for products and services (16308)
Define Production Sit. 2131 Contot mndity and e s 22313 Derive safety requirements for
efine Production Site products and services (16809)
Manage Material Requirements 2132 ﬂ?;; infringement of patents and copyrights 22314 et ety regsenere )fw
. N products and services
Plan Material Requirements 2133 Determine patent and copyright needs (16827) ive regulatory complian
. . 22315 Derive regulatory compliance
Manage Incoming Materials 2134 Define product technical documentation requirements 16811)
management requirements (19697) 22316 Derive requirements from industry
Manage Waste Disposal 2135 Manage regulatory requirements (12771) standards (16812)

22317 Develop user experience

regulatory requirements (12772) requirements (19992)

21352 Maintain records for regulatory 22318 Derive 'services-as-a-product’
agencies (12773) offering (16814)

21353 Manage regulatory submission life 2232  Define post launch support model (16815)
cycle (12776) 2233 |dentify product/service bundling opportunities

2.14 Manage product and service master data (11740)

(17389)
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Aggregating

People : Training, Certification, Skills Management, etc.
EX: 2 Classes [1 needing updates]

Process : Business Instructions, Modeling Requirements, etc.
EX: 9 Internal Process Docs [4 needing updates]

Data : Modeling Requirements that define the structure of the
information in the applications [STEP 2].
Tools : Software Applications used to create, manage or consume the

information [STEP 3].

Cross Industry Process Framework v721

Pe| Pr|Da|To

Total Requirements
Develop and Manage Products and Services
Generate and define new product/service ideas
Generate new product/service concepts
Formulate new product/service concepts
Develop products and services
Design and prototype products and services
Conduct mandatory and elective external reviews
Design products/services
Design and manage product data, design, and bill of materials




Information

Ildentify Information Requirements _* - I

Aggregating

Identify the data used by the processes

Create Product R Define Interfaces R Coordinate with Consume Partner
_ Architecture - g Design Partners Design
Q]
C a
| - \ 4
-.G_D- NATIVE AP242
£ J cao CAD
J
Consume Interface R Complete Desian .| Submit Design for
= Information i P g - Review
- i
| - \ 4
-'S<—)' NATIVE AP242
CAD
L o] CAD




Identify Information Requirements

Aggregate all the Information Requirements from Business Processes
Use ASME/ISO Authoring Standards or A&D Minimum Digital Thread Position
Papers to provide additional perspectives.

B2 pet Bl Mach [ c/F Bl sm Bl comp Bl ms [ Elec 5] Az D

Total Requirements 398
Detail MBD 19
Assembly&Instl MBD 93
PMI 189
Additive Manufacturing 43
Casting/Forging 5
Machined 2
Sheetmetal 5
Composites 23
Mechanical Systems 6
Electrical Wire Harness 13




Identify Information Requirements

Business Processes

Information
Requirements [Data]

Map the Information Requirements to AP242 and Aggregate
EX: 520 unique information requirements, AP242 supports 450 = Score 86

PHMI Entity

Tolerances

Geometric tolerance

PHMI symbol

Name

Description

Straightness

Tool Chain

Aggregating

Interop standard

Industry/Supplier

Form Tolerance

Form

D Flatness Form Tolerance

O Roundness (1IS0) F Tol
Circularity (ASME) orm lolerance

DI Cylindricity Form Tolerance

Profile any line
(1ISO 1101:2012)
Line Profile

(ISO 1101:2017)

Form Tolerance

D>

Profile any surface
(1ISO 1101:2012)
Surface Profile
(IS0 1101:2017)

Form Tolerance

STEP AP242 | Bugzilla

numbe _

Module

ARM entity

v

AlM entity

v

Rec
Practice
CAX-1 v

e Straightness_telerance straightness_tolerance YES
YES gon’s 1.0303'105‘:20‘3'01 Flatnesz_tolerance flatness_tolerance YES
cometric tolerance
YES 1S0Ts ‘.0303-1051:20‘3-01 Roundness_tolerance roundness_tolerance YES
Geometric tolerance
YES IgOfTS 1.0303"05120‘3.0‘ Cylindricity_tolerance cylindricity_tolerance YES
cometric tolerance
ISOITS 10303-1051:2013-01 s " " "
YES Geometric tolerance Line_profile_tolerance line_profile_tolerance YES
YES ISOITS 10303-1051:2013-01 Surface_profile_tolerance zurhce_profllc_tolcranc YES

Geometric tolerance




Identify Tool Chain Requirements

Align tool chain to business processes:
Manual Creation of AP242 focusing on all information requirements
Automated Creation via Service or Triggered Event
Control exported content [control |P]

Validate output
Consume/Ilmport back into native authoring system

EX: &5 Tool Chain Regs [3 needing updates] = Score 40

NATIVE AP242
System |« > »| Validation
Export —

NATIVE
CAD A R

3 Party
Translation |




Information

Tool Chain

Industry/Supplier Requirements

Req [Data]

Aggregating

nalyze needs of the industry [primary or potential suppliers] to suppor

usiness identified business processes such as design collaboration, build to

rint or regulatory certification.

Industry Agreement on data representation of AP242

Generally Available tools to create/consume AP242
EX: 4 RP [2 needing update] and 3 Imp [2 needing updates] = Score 42

A: Dassault Systémes (CATIA V5-6R2020) B: Siemens PLM (NX 12)
Last updated: Jun 12, 2019 Last updated: Jul 16, 2019

[Geometry
Wireframe [A/B[A/BIA/BIAIBIA/B[A/B[A/B[A/B

Geom. Bounded Surface Mode
BREP Soid lef‘__wcasﬂ CATIA V5 R24 Model

» 3D Tessellated
» [Assembly Structure
A Assembly Structure
Interoperabilit T
ite Material
Composite Material
Composite Validation Propertie
[Model Styling
Solid Color
Face Color
‘Overriding Face Color
Edge / Curve Color
- Overriding Edge Color

A W Point Styling =
Interoperability Forum Invisibility
Implementor Forum Curve Style

P Tayer

Group
[Assembly Instance Styling
NAUO approach (1 level)

IMaterial Identification and Densit, [
Material as Property [ | | [ [ | | [ B

B
[ Densiy as General Property | [ [ I I I 5 [ 5
[External References
Simple External References [A/B[A/B][A/B][A/B[A/B]AIB[AIB]A/B
Nested External References [A/B|A/B |A/B|A/B | A/B | A/B | [A7B
External Element References
Document Properties [ATATATATATATATA

r
_9.4.3 Section Views he

2 For a full 3D description of a part and especiallyits intemal features, it may be necessary to define |
“™ a Saved View which shows the model cut open in a certain way. PMI data attached to sections in a
CAD model are an important way of providing manu- .

facturing information, e.g. on holes. ”

This capabilty is usually referred to as “sectioning”
In STEP, itis called “clipping”. In this document, the
two terms are used synonymously.
Note: This capability is supported only by AP20362
 and AP242, since the necessary camera model sub-
type, camera model d3 multi cl ng, is
“not in AP214 (neither IS nor 3° Edition). 1

The camera model_d3 eniity offers even more g
subtypes which allow or the implementation of further capabilities such as hidden line and surface
removal (camera _model_d3_with_hlhsr) or [ sources

PN (camera_model_with_light_sources). These may be considered in the remote future.
! . _with_: =

Using a single Plane
As stated above, a section view will be defined by using the camera model_d3_multi -
clipping entity type. All recommendations concerning viewing orientation and zoom factor given
J in 9.4.2 still apply. This subtype has an additional attribute to define the section geometry, which in
the simplest case is a single plane. Figure 82 below shows the entity structure.




Aggregate

Information

Pr I Req [Data] I Tool Chain I ndustry/Supplier
Aggregating

Over All Readiness Summary

57

Ready: Manual creation of partially complete AP242e1, 1 Class and 5 Internal documents
Not Ready: 1 Class, 4 Internal documents and Automated Tool Chain to create complete Ap242
Major Next Steps to Close: Work with external organizations to close on industry capabilities

Data Standard

Ready: AP242e1
* Shape Representation, Some PMI/Composites

Almost Ready:
+ AP242e2

Actions to Close:
* Incorporate needs [e.g. Mech Sys/Hyd] into AP242e3

Internal Processes

Ready:

54 + 1 Class, 5 Internal business documentation

Not Ready:

* 1 Class, 4 Internal business documentation

Actions to Close:
» Agreement with end users on methods
¢ Creation of content

Industry/Supplier

Ready:
+ 2 Partial Commercial Implementations
* 4 Partial Free Implementations

Not Ready:
* 0 Fully Implemented solutions

Actions to Close:
» Provide requirements to implementers

Tool Chain

Ready:
* Manual CATIA V5 of partially complete AP242e1

Not Ready:
« STEP AP242e2 Translator and Validator

Actions to Close:

+ Internal funding, prioritization, resourcing, purchase, development....




Make a Difference

AEROSPACE & DEFENSE PLM ACTION GROUP

Aligns A&D Community to
common Use Cases and
established Position for use data

of Standards/Tool

AT
ISO
N4

Establishes Product Data
Formats for exchange of product

SME

SETTING THE STANDARD

Established Provides Implementer
Forums and Frameworks to
validate exchange methods

Practice/Authoring Standards
for Model Based Engineering
and content requirements

Over All Readiness Summa

Not Ready: 1 Class, 4 Internal documents and Automated Tool Chain to create complete Ap242

7 Ready: Manual creation of partially complete AP242e1, 1 Class and 5 Internal documents
5 Major Next Steps to Close: Work with external organizations to close on industry capabilities

Data Standard

Ready: AP242e1
» Shape Representation, Some PMI/Composites

Almost Ready:
+ AP242e2

Actions to Close:
* Incorporate needs [e.g. Mech Sys/Hyd] into AP242e3

Internal Processes
Ready:

5 4 « 1 Class, 5 Internal business documentation

Not Ready:
» 1 Class, 4 Internal business documentation

Actions to Close:
» Agreement with end users on methods
» Creation of content

Industry/Supplier

Ready:
* 2 Partial Commercial Implementations
* 4 Partial Free Implementations

Not Ready:
* 0 Fully Implemented solutions

Actions to Close:
» Provide requirements to implementers

Tool Chain

Ready:
» Manual CATIA V5 of partially complete AP242e1

Not Ready:
+ STEP AP242e2 Translator and Validator

Actions to Close:

* Internal funding, prioritization, resourcing, purchase, development....

PDES, Inc.®

Connecting the Digital Enterprise




In Closing

Implementing AP242 is EASY!
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