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The Problem

Complex system designs today are frequently done in a collaborative distributive environment among a team of designers using heterogeneous CAD systems. As design complexities increase and designers are distributed throughout an enterprise, the quantity and quality of collaborative product data exchange becomes very important.   In fact, a major roadblock today to productive collaborative design in the aerospace, automotive, and computer industries is the inability to exchange construction history and parametric feature information, using available standards.

There is a critical need in industry for a designer using one (native) CAD system to be able to transfer an 'intelligent solid' model in a standard way to a different (target) CAD system, so that it is still an 'intelligent solid' model in the target system.   An 'intelligent solid' is a solid model in which the design/construction history and the parametric feature relations are crucial part of the design of the model.  Major CAD systems today are history-based (i.e., construction history based) and provided the capability to design with parametric features.   History-based means the system sequentially records the operations of a designer in constructing a design.  The system maintains the 'construction history' internally, and at some level the history is accessible to the designer for making design changes in the native system.  For example, if the radius of a hole needs to be changed, the hole feature can be selected in the history tree, the radius parameter edited, and the new model generated by 'replaying the construction history'.   The capability to design with features and use parametric relationships to convey constraints on a design is also provided by major CAD systems.   The radius of a hole might be required to always be one-half the depth of the hole, so that if either dimension changes, the other changes correspondingly.  This capability to modify the design in the native system is a characteristic of an ‘intelligent solid’.  

Currently, if such a solid is transferred using any neutral standard from the native system into a target system, the construction history and parametric relationships are lost.  Consequently, the user in the target system can not edit/modify the design; thus, inhibiting collaborative design.  Consequently,   'intelligent solids' generally become 'dumb solids' (non-modifiable) after exchange, and most of the model would have to be recreated and much data re-entered in order to establish the construction history and parametric relations that were lost in the transfer.

Pilot Project and Demonstration

Two large U.S. primes, a computer manufacturer, and jet engine manufacturer have identified a strong requirement for  'intelligent solids' exchange. Currently, complex B-rep production solid models are successfully exchanged routinely using ISO 10303, informally known as STEP.   The most cost-effective solution to the problem is to build on this success, and show the significant benefits from implementing construction history and parametrics using STEP. 

Recent conversations with vendors indicate the areas of construction history and parametric features are sensitive and close to proprietary information.  Some PDES, Inc. member company users have, in fact, expressed the requirement for the option to exchange construction history sometimes without parametric relationships.  The current construction history model and schema contains construction history and some features (fillet, hole, chamfer, round), but not parametric information.  The model has been developed through a series of International ISO Workshops with vendors and users to ensure that the model meets user requirements and can be mapped to and from commercial CAD systems.  The parametric information can be incorporated from Part 108 (Parametrization and constraints for explicit product models) during the next couple of months and a sample Part 21 exchange file created. 

Some initial testing of the model is underway by one vendor.  A pilot project is needed which will involve industrial companies, several suppliers and CAD vendors.  Companies and suppliers supporting existing Navy programs would be selected in order to show significant benefits from implementing the construction history technology.  The pilot project would involve at least two companies and two CAD vendors, with translator software developed to and from the neutral construction history model. Meetings with vendors will be needed to answer questions about the model, discuss sample test cases, and update the model based on feedback.  

 The project is envisioned as having duration of one year, and at the end a demonstration is planned to show the productivity gains through implementing construction history.  This demonstration planning would involve close cooperation and coordination with the industrial users and the CAD vendors, and would illustrate exchange of construction history and parametric features in a collaborative environment.   
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