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Interoperability standards 

Paris, 17th of May 2018 

florian.porcher@3ds.com 

R&D Interoperability 

AFNeT Standardization Days 2018- Paris 



2 

3D
S

.C
O

M
 ©

 D
as

sa
ul

t S
ys

tè
m

es
 | 

C
on

fid
en

tia
l I

nf
or

m
at

io
n 

| 5
/1

6/
20

18
 | 

re
f.:

 3
D

S
_D

oc
um

en
t_

20
14

 

Agenda 

 Digital Collaboration for Aerospace&Defense and Automotive 

STEP  

 ISO 13399 

AMF/3MF 

 

 Digital Collaboration for Architecture, Engineering and Construction (AEC) 

 IFC 

AFNeT Standardization Days 2018 - Paris 
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 Digital Collaboration for 

Aerospace&Defense and 

Automotive 

AFNeT Standardization Days 2018 - Paris 
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Digital continuity 

STEP AP242 

STEP AP242 
AMF / 3MF 

ISO 13399 

DESIGN 

MANUFACTURING ARCHIVING 

AFNeT Standardization Days 2018 - Paris 

Dassault Systèmes 

strategy is to 

support standards 

for digital continuity 
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STEP 

Data Exchange and  

Long Term Archiving 

 

AFNeT Standardization Days 2018 - Paris 
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3DEXPERIENCE platform: STEP integration 

AFNeT Standardization Days 2018 - Paris 

 3DEXPERIENCE 

PDM collaboration 

CAD exchanges 

Product Structure 

Configuration 

Versioning 

Documents 

Change Management 

Customized PDM 

Product Assembly structure 

Part definition 

  * Geometry 

  * FD&T (PMI) 

  * Composite 

  * Electrical 

1 

2 

3DEXPERIENCE 

 PDM 

system 
PDM system 

 PDM 

system 
CAD system 
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STEP AP242 Ed2 
Electrical Harness 

Advanced Composite 

Advanced Semantic PMI 

Persistent ID 

Kinematic 

Advanced Effectivities 

PDM collaboration 

Semantic PMI 

Supported Functionalities In work Futures extensions 

STEP AP242 : achievements and plans 

PDM B PDM A 

Validation Properties 

In work 

Product Structure Exact Geometry  

Graphic PMI 

Composites & Composites 3D 

Tessellation & Tessellated PMI 

AP242 XML 

Compression 

AFNeT Standardization Days 2018 - Paris 
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STEP AP242 

CAD exchanges 

AFNeT Standardization Days 2018 - Paris 
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Exact 

geometry 

Tessellation Tessellation 

Exact 

geometry 

Cas 3 Cas 1 Cas 2 

Results from customers benchmarks  

(aerospace and automotive) 

 Compact data size 

 Fast  for high speed visualization 

 Intelligent: without need of Exact Brep geometry,  

 Exact measurement on or between canonical shapes (plane, cylinder, sphere, cone, …) 

 Exact positioning using canonical shapes (plane, cylinder, sphere, cone, …) 

 Brep-like Topology allowing direct association with 3D PMI presentation 

 

 Customer can choose :                                                                                    

 

Exact 

definition 

IP Protection 

Very compact 

Quick display 

exact measure 

exact position 

Archive  

Exact & Tessellation within 

a single file 

Quick visu preview 

Prior conversion 

For review scenarios, STEP can be 10 times 

smaller than JT. 

STEP AP242 Tessellation 

AFNeT Standardization Days 2018 - Paris 
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 3D PMI graphic conformance 

 PMI associative with the geometry 

 3D Capture (PMI filtering per view) 

 Validation properties 

 

 Tessellation presentation with STEP AP242 

 Full WYSIWYG 

 Size of the PMI 2 times smaller in STEP files 

 

STEP PMI Representation (Graphic PMI) 

AFNeT Standardization Days 2018 - Paris 
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 Import / Export of native CATIA PMI as STEP semantic PMI and as graphic 
PMI. 

3DEXPERIENCE R2017x FD07 LA 

3DEXPERIENCE R2018x GA 

V5-6R2019 SP1 (to be confirmed) 

STEP PMI Representation (Semantic PMI) 

AFNeT Standardization Days 2018 - Paris 
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 More & more composite parts in Aerospace 

 100%  of CATIA  Composites semantic stored in STEP 

 Ply 

 Sequence 

 Core 

 Cutpiece 

 Material 

 Validation Properties 

 Advanced ply orientation with AP242 Edition 2 

 

Composites : 2.5D geometry 

AP242 tessellation allows to define the composites 

geometry in full 3D : one solid per ply. 

Full 3D geometry 

STEP Composites 

AFNeT Standardization Days 2018 - Paris 
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STEP AP242 Kinematics 

 Kinematic Motion prototyping in 2016 (AP242 BO Model) 

 Sequence of discretized positions and orientations (motion result) 

 Normalization activity to improve AP242 Edition 2 

 Modification of AP242 BO Model proposed by DS to experts 

 

 

 New Prototyping upcoming. CAx-IF testing. 

 

 Kinematic Structure (Mechanism) 

 Links, pairs, joints 

 

 

 

 

 Target Y2018 

Data model now improved to solve the blocking issue (upcoming with AP242 E2) 

Recommended Practices already updated to take into account the motion 

Data model & draft Recommended Practices under study 

AFNeT Standardization Days 2018 - Paris 
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 PDM collaboration with STEP 

AFNeT Standardization Days 2018 - Paris 
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 Scenarios targeted with STEP AP242 XML. 

 Exchange of assemblies referencing CAD files (STEP or native) and non-CAD documents (PDF, Office,…) 

 STEP PDM Collaboration with lifecycle management (Versioning) 

 STEP PDM Collaboration with configuration management (Effectivities) 

 Exchange between customized PDM system 

 

STEP PDM Collaboration in 3DEXPERIENCE 

3DEXPERIENCE Teamcenter, 

Windchill, … 

AFNeT Standardization Days 2018 - Paris 
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Product Lifecycle management 
Design evolution: Iterative exchange with update and versioning.  

 Version management 

 Assembly modification (Add, Move, Remove) 

 Lifecycle State status modification 

3DEXPERIENCE R2018x GA 

AFNeT Standardization Days 2018 - Paris 
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Document management 

Exchange of Non-CAD documents (PDF, jpg, …) along with STEP or Native CAD files.  

After importing a STEP AP242 XML file 

referencing “Non-CAD” documents in 

3DEXPERIENCE, you can navigate and 

visualize documents on the product structure. 

3DEXPERIENCE R2018x GA 

AFNeT Standardization Days 2018 - Paris 
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Propeller B.1 

Motor Assembly 

Propeller A.1 
01/06/2014 

31/05/2015 

01/06/2015 

31/05/2019 

Configuration Management 
Evolution effectivities (Date, Serial) 

3DEXPERIENCE R2018x LA 

Variant effectivities (Variant, Option) 

Speaker Assembly 

Flash Mem 16 A.1 
16GB 

32GB Flash Mem 32 A.1 

During Import, the assembly structure is 

created in 3DEXPERIENCE along with 

effectivities. 

 

User can then apply filter to the assembly 

structure by selecting criteria (Date, 

Serial, Variant, Option …) 

AFNeT Standardization Days 2018 - Paris 
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Customized Properties 

Customized Type 

Customization management 
Exchange between customized heterogeneous PDM system. 

PDMIFPart_TSI PDMIFPart_DS 

Customized Customized 

• PDMIFlength_TSI 

• PDMIFreal_TSI 

• PDMIFmass_TSI 

• … 

• PDMIFlength_DS 

• PDMIFreal_DS 

• PDMIFmass_DS 

• … 

Mapping has to be declared in 3DEXPERIENCE 

3DEXPERIENCE R2018x GA 
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Dassault Systemes involvement in 

STEP normalization 

AFNeT Standardization Days 2018 - Paris 
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STEP AP242 Edition 2 

 Dassault Systèmes participates in  AP242 Edition 2 project 
 

Tessellation extensions (curved triangles, textures, scan data, …) 

 Contribution to data model definition 

 Participation to pilots 

 

Electrical Wire Harness 

 Contribution to data model definition 

 

Persistent ID 

 Allow relational design on STEP data  

by having persistent Ids on geometry elements. 

 

Curved triangles 

3D scan data 

AFNeT Standardization Days 2018 - Paris 
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Dassault Systèmes membership in STEP groups 

 DS is member of AFNOR/IDMI,  AFNeT , PDES inc and ProSTEP 
 Strong collaboration with STEP experts and vendors to enhance interoperability and Long Term Archiving 

 Contribution to and validation of STEP Recommended Practices 

 Participation to Standardization Day, STEP AP242 Day 

 Cooperation with LOTAR 

 Data model definition (tessellation, PMI, …) 

 Participation to LOTAR pilots to validate data models 

 

 DS participates in all CAX-IF Test rounds since TR2J (1999) 

 

 DS participates in PDM-IF 

 Five test rounds achieved; 6th in progress 

CAD, PDM Benchmarks 

 DS participates to CAD and PDM Benchmarks 

AFNeT Standardization Days 2018 - Paris 



3D
S

.C
O

M
 ©

 D
as

sa
ul

t S
ys

tè
m

es
 | 

C
on

fid
en

tia
l I

nf
or

m
at

io
n 

| 5
/1

6/
20

18
 | 

re
f.:

 3
D

S
_D

oc
um

en
t_

20
14

 ISO13399 

AFNeT Standardization Days 2018 - Paris 
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ISO 13399 

 ISO 13399 is a cutting tool data representation and exchange. Each tool is defined by a 

number of standardized ISO 13399 parameters 

 

 Actors : 

DS 

Kennametal 

 Iscar 

Sandvik 

Siemens 

… 

AFNeT Standardization Days 2018 - Paris 
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ISO13399 

 ISO file contains : 

Attributes:  

 

 

Link to dxf file 

 

Link to step file 3D rotary representation 

 

Link to step file 3D static representation 

 

AFNeT Standardization Days 2018 - Paris 
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ISO 13399 in DS products 

 Navigation in the tools catalogs from the 3DEXPERIENCE 

 Selection of a tool 

 Import of the tool definition and geometry using ISO13399 

 All attributes are retrieved in 3DEXPERIENCE 

and used by 3DEXPERIENCE Apps 

 STEP and DXF files are associated to the tool 

AFNeT Standardization Days 2018 - Paris 
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AMF / 3MF 

for 3D Printing 

AFNeT Standardization Days 2018 - Paris 
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Reduce cost and weight 

Produce parts impossible to build with subtractive manufacturing 

3D Printing objectives 

AFNeT Standardization Days 2018 - Paris 
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STL (Stereolitography format)  

Standards : 3 main formats for output to 3DPrinter 

 De facto standard & most often used today 

 Legacy format (1989), 3DSystem proprietary 

 Geometrical information only 

 Single object defined by a tesselation (list of 

triangles) 

 For each triangle is described its normal 

and vertices coordinates 

AMF (Additive Manufacturing Format) 3MF (3D Manufacturing Format) 

 ISO standard (ASTM F42 / ISO TC26) 

 Emerging format (2013) extending capabilities 

vs STL: 

 XML-based format 

 One or multiple objects 

 Support for color, textures, graded materials 

 Material for each volume - Materials can be 

combined (graded materials) 

 Color for each volume, triangle or vertex 

 Constellations (Repeated instances) 

 Unit, formula 

 initiated by Microsoft and specified by the 3MF 

consortium  

 

 

 

 Emerging format (2015), Open and royalty-free 

specification from 3MFmembers 

 Similar capabilities as AMF offer (except formula) + 

slicing description + beam lattices + new extensions 

being prepared 

 Extensible, allow additional section to be added (new 

extensions being prepared) 

AFNeT Standardization Days 2018 - Paris 
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Output for 3DPrinter: DS Drivers 

 DS favor standards and support AMF format 

 DS is a founding member of the 3MF consortium 

3MF format emerging and evolving quickly 

Enable output of new DS Additive manufacturing capabilities (support, slicing, …) 

AFNeT Standardization Days 2018 - Paris 
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Zoom on Additive Machine output 
Market standard:        STL 

 

 

 

 

 

 

 

Single object 

Multi-objects 

Specific description 

for support 

Optimize file size 

3MF < 1/3 STL bin < 1/12 AMF 

/ / 

Slices definition 

Note: above plan is not a commitment and is subject to change 

AFNeT Standardization Days 2018 - Paris 
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Which Release ? 

 STL: already supported for long, no change 

 AMF:  

geometry in R2015X and V5-6R2015,  

property (color, texture, material) in R2016X and V5-6R2016 

 3MF: 

Geometry in R2017X and V5-6R2017 

Slicing in R2017X (from DELMIA Apps) 

Color in R2018X-FD01 

AFNeT Standardization Days 2018 - Paris 
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 Digital Collaboration for 

Architecture, Engineering and 

Construction (AEC) 

AFNeT Standardization Days 2018 - Paris 
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IFC exchange with 3DEXPERIENCE  

IFC file content is imported in 3DEXPERIENCE as CATIA AEC objects. 

 

3DEXPERIENCE IFC allows to aggregate, review, modify, exchange: 

• Architectural Model 

• Structural Model 

• MEP Model 

Coming from various systems  

3DEXPERIENCE 
CATIA Building and Civil Assemblies 

AFNeT Standardization Days 2018 - Paris 
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IFC exchange capabilities with 3DEXPERIENCE 

(1) Only geometry

AFNeT Standardization Days 2018 - Paris 
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