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Incompatible Software Makes Past Design and Manufacturing Data Unreadable

STEP/ISO 10303 Could Keep Archived Digital Product Data Accessible 

Changes in engineering software--whether incompatible program upgrades or switches to different computer-assisted design and manufacturing systems-- threaten to make unreadable the archived computer models that have replaced drawings. The digital files, containing information needed for product manufacture, maintenance, repair, disposal and new product development, are increasingly at risk of being irretrievably lost. To avoid such a disaster, PDES, Inc., an international consortium of industry, government and academic institutions, has launched a drive to “future proof” archived digital product data with STEP, the international product data exchange standard also known as ISO 10303. Ensuring the sustainability of technical information is a core PDES Inc. initiative for 2007 and 2008.

Manufacturers and their suppliers currently use STEP, as well as other standards, to exchange or transfer basic geometric and product life cycle data from different proprietary software systems. STEP allows companies to share product information not only internally but also with their worldwide partners, subcontractors and suppliers. 

“STEP already enables multi-part digital enterprises to benefit from unique design software capabilities that the different software systems possess. At the same time, STEP also reduces the possibility being locked into any one vendor format or application,” according to Jack Harris, PDES Inc. general manager, and Rockwell Collins director of advanced manufacturing technology.

“Data formats that support new versions of proprietary software as well as earlier versions will only improve this usefulness. Guaranteed access to “legacy” or past data will mean that users, not vendors, will, for the first time, be the real owners of the information that they spent billions of dollars to develop,” he said.

In response to requirements from users, PDES Inc. has revised several STEP specifications to better express all aspects of product data well into the future. According to Simon Frechette, a computer scientist at the U.S. National Institute of Standards and Technology (NIST) and a project leader for  PDES Inc.’s design information group, STEP has the capability to capture the design model of a product, including its construction history, geometry, tolerance specifications, engineering analysis results and materials data.  

Frechette describes this manufacturing information as data that reveals to a future engineer the reasons, for example, of an artifact’s particular material composition.  Data describing construction history features, in turn, allows a user of the file to understand all the moves made along the way to the last version of the design. Geometric dimensioning and tolerancing information allows a user to replicate the described artifact in a size close enough (the “fudge factor”) to the original that it could serve as a replacement part. 

Engineers and information specialists on PDES Inc’s Long Term Data Retention (LTDR) taskforce are also expanding ways STEP can convey such information as: chain of command ownership data, (especially important when there is a history of mergers and acquisition); the product’s relationship to other product components (such as “the brake design works only with a particular type of motor”); and authenticity (electronic signature that attests all modifications have been made by authorized personnel.)

 “STEP’s international, collaborative development process ensures that it best covers the technical requirements of dissimilar software systems and data formats,” according to Doug Cheney of ITI TranscenData, a Computer-Aided Design (CAD) interoperability consultant and a member of the PDES, Inc. LTDR research team. “STEP continues to be developed by people who not only work in different CAD formats, but also speak different languages.  A great deal of effort has gone into creating ways to express concepts such as ‘edge’, ‘solids’ and ‘model’ in terms that can be understood in all countries,” he says. “Change is characteristic of proprietary software. STEP as an international standard is stable. Its data is complete and unambiguous.”

PDES, Inc. members expect to devote literally thousands of hours in such digital definition deliberations by the end of 2008. LTDR team members are also meeting with researchers from other standards consortia to explore combining STEP advances with other digital archiving innovations. In addition, PDES, Inc. is developing business case studies about the digital retention of data in both the aerospace and nuclear security industries. 

An alliance of Product Life-cycle Management (PLM) software vendors, co-hosted by a forum organized by PDES, Inc. and its European counterpart ProSTEP iViP, is testing the STEP standard for LTDR. 

In 2007 PDES, Inc. expects to complete the first STEP-based standard that specifically addresses LTDR requirements. Called by its International Organization for Standardization (ISO) designation “Application Protocol 203 (AP203) Edition 2,” it will be able to express complex three-dimensional mechanical part models and assemblies with geometry features and manufacturing tolerances. The digital data will denote, for example, specific types of systems, such as hydraulic and electrical or other details that are important in manufacturing and especially useful for digital enterprises in the aerospace, automobile and shipbuilding industries. 

“AP203 is only the beginning,” says NIST’s Frechette. He says, “More must be done. In many cases, only digital data can adequately convey the information needed to manufacture complex parts such as jet fighter wing components. Yet everyday more and more critical digital data for aircraft, ships and even power plant parts becomes inaccessible. Tomorrow’s engineers will love us or hate us over what we do or don’t do today.”

Burt Gischner, a member of the LTDR taskforce and principal engineer for General Dynamics’ Electric Boat Corporation, agrees.  He says that “the projected life span of many of today’s products is up to 50 years. The life of the CAD systems used to design them is often less than 10 years. Translating data every time a system or its media changes is not practical over extended periods of time.”

Gischner says, “There is no certainty that any current standard will provide a satisfactory solution to the problem of LTDR for Product Model Data. We can, however, state with much confidence that any other proposed solutions will not meet the need. For long term archiving of current product models, STEP is the only alternative with any likelihood of success.” 

PDES, Inc.’s LTDR team includes engineers and information specialists from Airbus, BAE Systems, Boeing, CostVision, Electric Boat, EPM Technology, Eurostep, ITI, Lockheed Martin, NIST, Raytheon, Sandia National Laboratories, Theorem Solutions, the U.S. National Nuclear Security Administration’s Kansas City Plant, and the U. S. National Archives and Records Administration.  

PDES, Inc. is an international consortium of industry, government and academic organizations working together to accelerate the development, implementation and use of STEP and related product data standards. Corporate members include AIRBUS, BAE Systems, Boeing, CostVision, Electric Boat, EPM Technology, Eurostep, IBM, ITI, LKSoft, Lockheed Martin, Northrop Grumman, PTC, Raytheon, Rockwell Collins and Theorem Solutions. Government and university members are U.S. National Archives and Records Administration, U.S. National Aeronautics and Space Administration, U.S. National Institute of Standards and Technology, Sandia National Laboratories, U.S. Army, and Georgia Institute of Technology. PDES Inc. is managed by the Advanced Technology Institute in Charleston, South Carolina, a private, non-profit research corporation that is an affiliate of SCRA.
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