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Preamble

The mission of the AFNeT association is to promote the use of digital 
technologies in the extended enterprise and in cross-company, cross-domain 
collaboration scenarios. To reach this goal, this association is strongly involved 
in the development and the support of deployment of PLM interoperability 
standards.

3D Model Based interoperability in global engineering and manufacturing 
of complex products relies on international open standards. The industries 
request the prequalication of PLM editor interoperability solutions; this 
function is ensured by the Implementor Forums.

Thus, AFNeT association has contributed to the launch and development 
of the STEP AP242 (ISO 10303-242) initiative since 2010. The availability 
of COTS STEP AP242 solutions for PDM, CAD and 3D visualization data 
interoperability is a key achievement of this challenge.

Today, we are pleased to provide you the results of the STEP AP242 
Benchmark #2 report, focused on CAD test cases. The report for the PDM 
test case was provided as a separate document in April 2017, and was a 
joined action of ProSTEP iViP and AFNeT associations. New editions of 
this Benchmark report will be published, addressing additional software & 
functionalities.

This work has been realized with the support of Airbus, Dassault Aviation, 
Daher, MBDA, Liebherr, CETIM-CERTEC, CIMPA, Boost, ASD-SSG, GALIA, 
GIFAS, PFA, AFNeT Members and the AFNeT Benchmark Team.

      

      Pierre Faure

      Chairman of AFNeT

Short Report v1.1 © AFNeT 2017 









































STEP AP242 Benchmark #2 CAD

Short Report v1.1 © AFNeT 2017 19 

PMI graphic presentation on 3D tessel-5.5 
lated geometry (TC4)

Figure 19: test result on PMI graphic presentation

The test results show again an issue of robustness 
when writing the saved views and crosshighlights. 
But, the graphic tessellated annotations and the 
tessellated geometry conversion results are posi-
tive results.

BO model XML external references to 5.6 
STEP 3D tessellated geometry (compressed) 
(TC6c)

Figure 20: result on assembly structure  

The test results for the BO Model XML are posi-
tive despite of the recent publication of the STEP 
AP242 edition 1. The latter is the first standard to 
propose the BO Model XML implementation.

A COTS tool for the conformance to the Recom-
mended Practices is needed for the future bench-
mark. A candidate tool may be the tool in develop-
ment by the PDM-IF community.

CAD assembly (nested) files with refer-5.7 
ence to 3D exact geometry (TC6d)

Figure 21: Result on assembly structure

The exchange of nested assembly is particularly 
robust and well supported for most of the tested 
COTS tools. Similar results were provided in STEP 
AP242 Benchmark #1 test report.
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Summary6 
STEP AP242 (ISO 10303-242 “Managed model based 3D engineering”) has been published as “International 
Standard” in August 2014.

The objectives of the industry are reached only when COTS STEP AP242 applications are available and used 
by a broad community, with the appropriate level of functionalities and quality.

This Benchmark #2 provides a snapshot of STEP AP242 interoperability functionalities of priority 1 requested 
by the industries. It is focused on a specific scope of STEP AP242 edition 1 functionalities already assessed 
by the CAx-IF.

The following criteria were evaluated:
syntax quality control of STEP files, -
validation of the conversion of the detailed content of the source information, -
end-to-end quality control of conversion based on STEP validation properties. -

For 3D geometry (exact and tessellated) and for P21 nested assembly structure, the results show that a high 
level of quality of STEP AP242 processors is already achieved for the main functionalities, based on the ex-
tended operational uses of STEP AP203 and AP214 converters. Transparency, invisibility and User Defined 
Attributes functionalities are less implemented. Geometry Validation Property functionalities are less sup-
ported as well, but this an important and major capability, mandatory for some use cases.

For 3D geometry (exact and tessellated) associated with 3D PMI graphic presentation, the results are promis-
ing and we are still expecting better results with the availability of new COTS applications in the next STEP 
AP242 benchmarks.

For 3D exact geometry associated with 3D PMI semantic, the implementations are limited but the results are 
promising. Only one major CAD Editor has provided an implementation. More advanced solutions are de-
veloped by specialized converter software editor. All major CAD editors have announced the support of this 
functionality in the latest version of their CAD system.

The test of this functionality will be a key priority for the next STEP AP242 Benchmark.

For STEP AP242 BO Model XML assembly referencing 3D geometry, test results present a good and positive 
level of implementation despite of the recent publication of the related Recommended Practices.

Some findings of the AFNeT Benchmark will be communicated to the CAx-IF as an input for the update of the 
STEP AP242 Recommended Practices. In addition, other outcomes will be provided for the development of 
STEP AP242 edition 2, and for requirements of edition 3.

The use of international open standards for 3D Model Based interoperability is a key enabler to support global 
engineering and manufacturing of complex products within the extended enterprise. It also contributes to 
ensure a better independence regarding PLM Editor’s proprietary formats, and long-term preservation of 3D 
Model Based design. The availability of COTS STEP AP242 solutions for PDM, CAD and 3D visualization data 
interoperability contributes to answer to this challenge.

The present Benchmark provides the status of COTS STEP AP242 CAD converters and viewers in early 2016. 
The versions of these applications released in 2017 provide important enhancements. Their testing will be 
completed by next benchmark editions.

Publication of the long reports 7 
Detailed documentation of the STEP AP242 Benchmarks of the CAD test cases is only avail-
able for the members of the AFNeT, and can be downloaded from the following website:  
http://www.afnet.fr/dotank/sps/ap242benchmark/ 

Short Reports are publicly available on http://benchmark.ap242.org/

AFNeT - ProSTEP iViP STEP AP242 Benchmark of PDM test case is also available on these websites.
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