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Third Industrial Revolution 
1. Mechanization of 

textile industry in 
Britain, late 18th 
century. 

2. Henry Ford’s moving 
assembly line in 
U.S.A, early 20th 
century. 

3. Now, digitization of 
manufacturing. 
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(2012) Manufacturing: The third industrial revolution. The Economist. 14. Available: http://www.economist.com/node/21553017 
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“Data constitute a vast new natural resource, 
which promises to be for the 21st century 
what steam power was for the 18th, electricity 
for the 19th and hydrocarbons for the 20th” 
 

-- Virginia Rometty, Chief Executive of IBM 
 

V. Rometty. (2013) The year of the smarter enterprise. The Economist. Available: 
http://www.economist.com/news/21589108-new-model-firm-its-way-says-virginia-rometty-chief-executive-ibm-

year 
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Lifecycle Coverage of STEP 

J.-Y. Delaunay, "Background and use of STEP AP 242 in the European Aerospace and Defense Industries," presented at the PDT 
Europe 2014, Paris, France, 2014. 
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ISO 10303-242:2104 

• Merges two most widely used STEP standards 
– AP203 “Configuration Controlled 3D Design” 
– AP214 “Core data for automotive mechanical design 

processes” 
 

• Advantages 
– Optimizes limited standards development and 

maintenance resources 
– Introduces new capabilities common to many industry 

sectors 
– Strengthens manufacturing acceptance and support 

by establishing a single universal brand 
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Information available in STEP AP242 
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STEP AP242 Project, http://www.ap242.org/, 
International Standards Organization, "Industrial automation systems and integration -- Product data representation and exchange -- Part 242: 

Application protocol: Managed model-based 3D engineering,"  vol. ISO 10303-242, ed: ISO/TC 184/SC 4, 2014. 



Presentation Outline 

1. Overview of ISO 10303 (STEP) 
 

2. STEP AP242 enables Smart Manufacturing 
 

3. Use Cases for STEP 242 Usage 
 

4. Future Plans and Summary 

16  Dec 2014 A. Barnard Feeney (Systems Integration Division) 7 



Industrial Conclusions from 2012 
Model-Base Enterprise Summit 

• Model-based methods and 
tools are increasing 
manufacturing productivity 
 

• Model-based inspection 
combined with optical 
measurement techniques is 
a potential game changer 
 

• Open standards and 
reference implementations 
are critical 
 

8 

J. Lubell, S. P. Frechette, R. Lipman, F. M. Proctor, J. A. Horst, M. Carlisle, et al., "Model-Based Enterprise Summit Report," National 
Institute of Standards and Technology, Gaithersburg MD NIST TN-1820, 2013. 
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Enablers of Smart Manufacturing 

9 

Smart Manufacturing System 

Model-based Enterprise 

3D Model-based Engineering 

is enabled by 

ISO STEP AP242 

PMI Representation Standard 

… 

… 

… 

… 

is enabled by 

is enabled by 

which contains 

PMI: Product Manufacturing Information 
          (GD&T, surface texture, …) 

A. Barnard Feeney, S. P. Frechette, and V. Srinivasan, "A portrait of an ISO STEP tolerancing standard as an enabler of smart 
manufacturing systems," Journal of Computing and Information Science in Engineering, 2014. 
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Product Manufacturing Information –    
PMI: The big picture … 

ISO & ASME issue PMI (including 
GD&T) standards 

CAD vendors implement them 
  - First in drafting mode 
  - Then in 3D models (including data models) 

ISO develops exchange standards 
  - STEP 
  -  PDF (specifically, 3DPDF) 
  -  JT  
  

Software vendors implement 
exchange standards 
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Enablers of Smart Manufacturing 
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PMI Representation Standard 

A. Barnard Feeney, S. P. Frechette, and V. Srinivasan, "A portrait of an ISO STEP tolerancing standard as an enabler of smart 
manufacturing systems," Journal of Computing and Information Science in Engineering, 2014. 

PRESENTATION 

• ISO 1101 and ASME 
Y14.5 define basic 
definitions of 
tolerances 
 

• ISO 16792 and ASME 
Y14.41 defines the 
3D presentation of 
tolerances 



Enablers of Smart Manufacturing 

• ISO 10303-242 (STEP) defines and exchanges 
the “machine-readable” representation of 
tolerances 
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PMI Representation Standard 

A. Barnard Feeney, S. P. Frechette, and V. Srinivasan, "A portrait of an ISO STEP tolerancing standard as an enabler of smart 
manufacturing systems," Journal of Computing and Information Science in Engineering, 2014. 

#3014=PRODUCT_DEFINITION_CONTEXT('',#3015,'design'); 
#3015=APPLICATION_CONTEXT('geometrical dimensioning and tolerancing representation'); 
#3016=APPLIED_DOCUMENT_REFERENCE(#4012,'',(#3014)); 
#3017=PRODUCT('ISO 1101','Geometrical Product Specifications (GPS) \X2\FFFD\X0\ Geometrical 
tolerancing', 
     $,(#4010)); 
#3018=PRODUCT_DEFINITION_FORMATION('',$,#3017); 
#3019=SHAPE_ASPECT('S4',$,#114,.T.); 
#3020=SHAPE_ASPECT('S5',$,#114,.T.); 
#3021=DIMENSIONAL_LOCATION('linear distance',$,#3019,#3020); 
#3022=(LENGTH_MEASURE_WITH_UNIT()MEASURE_REPRESENTATION_ITEM()MEASURE_WITH_UNIT(LENGTH_MEASURE( 
     140.0),#1587)REPRESENTATION_ITEM('lower range')); 
#3023=(LENGTH_MEASURE_WITH_UNIT()MEASURE_REPRESENTATION_ITEM()MEASURE_WITH_UNIT(LENGTH_MEASURE( 
     160.0),#1587)REPRESENTATION_ITEM('upper range')); 
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Use Cases for STEP AP242  
• Accurate data exchange 

– STEP has a long history of being able to accurately capture product 
definition and provide data interoperability between native systems 

 
• Product data repurposing and reuse 

– CAM and CMM solution providers are currently working to enable 
the processing of AP242 PMI representation data for the automation 
of manufacturing and inspection planning 

 
• Consistent long term archival 

– LOTAR International, a PDES Inc. project, completed a review of 
STEP and concluded that STEP is very stable for long term archival 
(>70 years) and recommends the use of STEP for complying with 
NAS/EN 9300 (Long Term Archiving and Retrieval of digital 
technical product documentation such as 3D, CAD and PDM data) 
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Future Plans 

• Continued implementation and testing of new 
AP242 capabilities, including evaluating use of 
AP242 for downstream applications 
 

• Development of ISO 10303-242 edition 2  
– Incorporation of new, more powerful tolerancing 

standards, additional support for downstream 
processes  

– Other needed capabilities such as electrical wire 
harness, support for additive processes, composite 
design extensions, PDM extensions 
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Summary 

• The new era of manufacturing is digital and smart 
 
• ISO 10303-242, STEP with PMI representation 

enables smart manufacturing 
 

• The open standard of STEP has a long history of 
providing accurate geometry data for exchange, 
reuse, and long-term archival – the addition of 
AP242 with PMI will usher in great advances in 
lifecycle productivity 
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