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1 Introduction

JT has become a widely used format for product visualization
during the product development process. The ProSTEP iViP
Association and the German Association of the Automotive
Industry (VDA) have launched three JT-related projects in 
succession which are being coordinated with each other: the
ProSTEP iViP / VDA JT Workflow Forum, the ProSTEP iViP/
VDA JT Application Benchmark and the ProSTEP iViP/VDA JT
Implementor Forum. In August 2010, the ProSTEP iViP
Association submitted the latest JT specification (version 9.5)
to the International Standardization Organization (ISO) for 
standardization. 14 December 2012 JT 9.5 was published
as ISO Standard ISO 14306:2012.

As the latest in a row of three benchmarks, the JT Application
Benchmark was carried out in 2012 to achieve an 
independent evaluation of the progress being made with 
regard to the development of JT translators and viewing 
applications. For the first time, the focus is not only on the 
translators, but also on viewing applications. The object of the
testing was JT 9.5 (ISO 14306:2012). The benchmark was
managed by the JT Workflow Forum and JT Implementor Forum.
Because the benchmark involved an independent activity, it
was financed directly by the two organizations, the ProSTEP
iViP Association and the VDA, and not by the participating
companies whose products were being tested. The aim was
to create a neutral comparison of currently available JT 
applications with regard to selected test criteria. This means
that the results of the benchmark can not only be used to 
evaluate the application of JT in PLM environments but also for
improvement of the interoperability of the applications.

As such applications are undergoing a permanent 
development; the Benchmark can only give a snapshot of the
functions and qualities of the applications.

Additionally, the interoperability between JT and the STEP AP
242 XML scheme was tested by the vendors organized in the
JT Implementor Forum. STEP AP 242 is still under development,
but the intention was to gather first feedbacks. Thus, first results
of these tests are also published within this documentation.

2 Approach

The JT Application Benchmark was a joined activity of the
ProSTEP iViP Association and the VDA. Goal of the 
benchmark is a neutral comparison of actual JT applications.
In focus are quality of visualization, performance and 
handling of the applications as well as the interaction of 
JT with STEP AP 242 XML.

2.1 Four steps

Based on the Lessons Learned from the previous benchmarks,
the JT Workflow and JT Implementor Forum agreed on the 
following 4-step approach:
1. The JT Workflow Forum clarified the target intent for the

Benchmark and provided details on the expected 
outcomes (e.g. PMI visualization vs. semantics).

2. The vendors made proposals for the JT file scope, 
configuration settings and evaluation approach which in
their eyes will best fit the requirements.

3. Based on this, a proof of concept / test run for the
Benchmark was conducted, using the agreed settings and
test models, as a test round in the JT Implementor Forum.

4. Finally, after the successful test run, the Benchmark itself
was conducted.

2.2 Building blocks

This Benchmark is composed of three independent building
blocks:
• JT translation, focus on LOD (Level of Detail) and PMI

(Product Manufacturing Information)
• Benchmarking of viewing applications
• Assembly conversion with STEP AP 242 XML and JT

JT translation tests and the benchmarking of viewing 
applications were done by PROSTEP, whereas assembly 
conversion with STEP AP 242 XML and JT tests were 
performed within the JT Implementor Forum. This is due to the
fact, that the STEP AP 242 XML schema was still under 
development and thus only development software was 
available. 
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3 Criteria

The criteria were defined by the JT Workflow Forum. Details,
especially the validation methods, were elaborated with the
JT Implementor Forum.

3.1 Translation

Reflecting the customers’ IT environments, following CAD formats
were chosen as source formats for the CAD to JT translations:
• CATIA V5 R19
• NX 8.01
• Pro/E Wildfire 5
The tessellation LODs should be created by the translators 
according to the settings proposed in the guideline published by
the ProSTEP iViP / VDA JT Workflow Forum sub-group Content
Harmonization. The color of the models was checked and the 
file size was compared to the originating CAD files size.

The PMI translations were tested for visualization and 
organization criteria. In ideal case, the visualization of the PMI
would be the same in JT and CAD model. The visualization 
criteria were assumed to be partially fulfilled if the annotations 
were readable and their meaning was clear. Organization 
criteria refer to links between PMI and geometry as well as links
between different annotations. The allocation of annotations to
saved views, called “Model Views” in JT, is also a PMI 
organization criterion.

The translation results were checked with the validation tools 
provided by the JT-IF members, which are
• 3D_Evolution 2012 from CT CoreTechnologie,
• Teamcenter Visualization 8.3 from Siemens PLM and
• Q-Checker for JT 1.7.2, Q-Spector 1.7.2 and Q-Compare

1.6.1 from Transcat PLM.

3.2 Viewing

Viewing functionalities, basic measurement and performance  
were topics of the viewer tests. Viewing functionalities include 
model navigation, render modes, presentation of PMI and 
attributes, filter and show/hide functionalities. Measurement was
tested on exact and tessellated geometry.

The measurement tests for exact geometry were done with a JT 
file with BREP and lowest LOD only. A JT file without BREP was
used for the measurement tests from tessellated geometry. It has

to be mentioned that due to the nature of tessellated geometry
data all information derived via measuring is only an 
approximation and not an exact measurement. 

The loading time measurement was done using the Windows 
utility Performance Manager, the test for multicore support was
done with Windows Task manager.

4 Testing

The software required to perform the testing was made 
available by the participating vendors and was installed 
under consideration of the defined releases and software 
versions. As hardware a PC with 64bit Windows 7 (Enterprise,
Service Pack 1) operating system was used. For the translator
tests, the vendors were asked to provide the configuration and
settings that would fit best to the benchmark criteria.

4.1 Test models

Different test models were used for the translator and viewer 
benchmark. For one reason, this excludes an impact of translator
issues on the viewer tests. For another, the different test criteria 
require diverse test models.

4.1.1 Test models for JT translation

For the tests on PMI and visualization criteria test models
from the National Institute of Standards and Technology
(NIST) were used (Figure 1). In case of the CATIA V5 and
Pro/ENGINEER Wildfire files, the models had been re-
created in the CAD format version which was tested in the
benchmark.

In case of the CATIA V5 model “Annotation Views” are used
to organize the PMI annotations. In CATIA, the annotations
can also be organized using “Captures”. This could lead to
different interpretations of the annotation views by the trans-
lators. As decided by the JT Workflow Forum members, the
“Annotation Views” from CATIA V5 should be translated to 
JT as Model Views.

The models have been checked for geometric errors with 
onboard tools in case of NX and Wildfire (CheckMATE and
ModelCHECK) and with Q-Checker in case of CATIA.



4.1.2 Test models for JT viewing

The two test models for the viewer benchmark were provided
by Daimler. The test model for the performance test is 
displayed in Figure 2. Figure 3 shows the functionality test
model. The latter contains all data necessary for the tests. 

To avoid influences on the test results through additional
data content which is not necessary for certain tests, 
models containing only the needed data were derived from
this test models. models.
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Figure 2: Screenshot of viewer performance test 
model (partially loaded)

Figure 3: Screenshot of viewer functionality test 
model

Figure 1: Screenshot of NIST test model
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5 Translator test results

Following translator versions were tested in the 2012 JT
Application Benchmark:

CT CoreTechnologie 3D_Evolution 2012.147 CATIA V5 R19

NX 8.01

Pro/E Wildfire 5

Elysium ASFALIS EX4.8 CATIA V5 R19

NX 8.01

Pro/E Wildfire 5

ITI TranscenData CADfix 8.1 SP 2.0 CATIA V5 R19

NX 8.01

Pro/E Wildfire 5

PTC Creo 2.0 Pro/E Wildfire 5

Siemens PLM JT Bi-directional 7.4 CATIA V5 R19
Translator for CATIA V5

Siemens PLM PLM Components JT 9.1 Pro/E Wildfire 5
Translator for Creo 
Parametric/Pro/ENGINEER

Siemens PLM NX 8.0.1 NX 8.01

SpaceClaim SpaceClaim Engineer 2012 CATIA V5 R19

NX 8.01

Pro/E Wildfire 5

Theorem Solutions CADverter 14.1.001 CATIA V5 R19

T-Systems COM/FOX 5.3 CATIA V5 R19

Vendor Name Version Tested source formats

Table 1: Tested translators
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5.1 Visualization

In the following figures (Figure 5 to Figure 7) an overview of
the translation results for the visualization criteria is given. The
criteria are listed in the columns; the lines represent the different
translators, identified by the vendor name. The legend is shown
in Figure 4. The tables are split into one for each source format.

5.2 Product Manufacturing Information (PMI)

The PMI were checked with Teamcenter Visualization. In the 
following figures (Figure 9 to Figure 14) an overview of the 
translation results for the PMI criteria is given. The criteria are 
listed in the columns; the lines represent the different translators,
identified by the vendor name. The legend is shown in Figure 8.
Translators which did not translate PMI annotations during the
benchmark tests are not listed in the tables.
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Figure 4: Legend for Figure 5 to Figure 7

Figure 5: Visualization results for CATIA V5

Figure 6: Visualization results for Wildfire 5

Figure 7: Visualization results for NX 8

Figure 9: PMI translation results for CATIA V5

Figure 8: Legend for Figure 9 to Figure 14



A typical error in PMI layout translation can be seen in 
Figure 15. The solid font from the source model is translated
to an outlined font in JT. A change in the presentation of the 
tolerance limits can also be seen in the picture. In the case,
the PMI layout criteria are assumed partially fulfilled, as the
meaning of the annotation is still clear.
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Figure 10: PMI layout results for CATIA V5

Figure 11: PMI translation results for Wildfire 5

Figure 12: PMI layout results for Wildfire 5

Figure 13: PMI translation results for NX 8

Figure 14: PMI layout results for NX 8

Figure 15: Differences in style between the CATIA 
model and the JT model
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6 Viewer test results

The tested viewers are listed in Table 2. A summarized 
overview on the results is given in Table 3, the corresponding
legend is shown in Figure 16.

The tests showed that all viewers master the basic viewing
tasks. Regarding measurement, it can be said that basic free
viewers offer less functionalities than paid for viewers.

7 Results from JT-IF STEP AP242 XML
tests

ISO 10303 (STEP) AP242 provides with its Business Object
(BO) Model a comprehensive data model with an XML 
representation, and was designed with the use case of 
combined use with JT files in mind. Again, as a remark: 
STEP AP 242 is still under development, but the intention was
to gather first feedbacks.
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Geometric Glovius Advance Measurement, Advanced PMI, 2.1 - 64 bit Version
Attributes Viewer, Image Exporter, JT Editor,
JT Importer, JT Exporter, Markup and Collaboration, 
Mobile Exporter, Model Views

Siemens JT2Go 8.3 – 32 bit Version

Siemens Teamcenter 8.3 – 64 bit Version
Visualization Professional

SpaceClaim Engineer 2012 – 64 bit Version

Viewer Name Add-ons Tested Version

Table 2: Tested JT viewers

Load & Save Data Load, insert and merge functionalities

View and Navigation Display modes, Zoom, Pan, Rotate etc.

Measurement with tessellated Measurement functionalities with LOD only
geometry

Measurement with exact geometry Measurement functionalities with XT-B-Rep and LOD

Performance Loading time, multithreading, memory usage

Benchmark criteria Description of Criteria Result

Table 3: Overview on viewer results

Figure 16: Legend to Table 3

Fulfilled in most test cases

Fulfilled in some test cases

Not fulfilled in most test cases



Based on the high interest of the user community in the 
combined application of AP242 and JT, it was decided to
make this scenario one of the building blocks of the 2012
ProSTEP iViP / VDA JT Application Benchmark. Due to the
standardization timeline of the involved formats and the 
release schedule of the participating vendors, it was 
however clear that this could not happen as an official
Benchmark in 2012. Hence, the scenario was tested in the
JT Implementor Forum as one of its Test Rounds.

The JT Implementor Forum tested the transfer of assembly struc-
ture as AP242 BO Model XML file, defining the product struc-
ture including transformations, and pointing to JT files for the
geometry definition of the used component parts. The assem-
bly that was used (Figure 17) is defined in ISO 10303-44
and well-established test case for product structure exchange
testing. It contains sub-assemblies and multiple occurrences of
components on different hierarchy levels.

For the tests in the JT Implementor Forum, two sets of files ha-
ve been provided; each consisting of one AP242 BO Model
XML file with the assembly structure and transformations, and
one JT geometry file for each of the five component parts.
These two file sets were processed by importing them into a
PDM system as well as by manual inspection.
The files were provided by:
• T-Systems, out of COM/FOX (Development Version)
• The AP242 Project, where this test case was used for testing

AP242 XML referencing STEP Part21 geometry files

The file sets were passed on to:
• PROSTEP OpenPDM (Development Version) with subse-

quent import into PTC Windchill 10.0
The tested files were compliant with the AP242 BO Model
XML schema used for their creation. Technical differences bet-
ween the product structure files were found to be related to

the way the data is structured in the exporting systems, but
did not affect the exchange results.
The files have been imported successfully, i.e. the assembly
structure was created correctly in the target system, and all 
referenced JT files were loaded correctly as well and could be
browsed and viewed in the PDM system’s viewing application.

As conclusion, the tests conducted in the JT Implementor Forum
have been rated as a successful proof of concept for the 
combined use of STEP AP242 BO Model XML files for 
product structure together with JT files for geometry.

8 Publication

Detailed documentation on the 3rd ProSTEP iViP/VDA JT
Application Benchmark will be made available to members
on the ProSTEP iViP Association website (www.prostep.org).

9 Outlook

The 2012 JT Application Benchmark shows that JT translators
and viewers already fulfill many of the customers’ 
requirements. Especially for visualization of geometry and PMI
the available solutions proofed satisfactory. With some 
translators the PMI annotations are even enhanced with 
semantics, thus making them machine-readable.

In the next benchmark, it is intended to test export and import
capabilities of JT translators. This will be done with the JT 
version now standardized as ISO 14306:2012. The 
combined use of STEP AP 242 XML and JT as standardized
formats for assembly representation and visualization will 
also be followed continuously.
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Figure 17: Shape of the Assembly Test Case



ProSTEP iViP Verein
Dolivostraße 11
64293 Darmstadt
Germany

Phone +49-6151-9287336
Fax +49-6151-9287326

psev@prostep.org
www.prostep.org 

January 2013


