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This technology transfer reports on the first year of a joint project between the National Institute of
Standards and Technology (NIST) and SEMATECH. It includes a roadmap for promoting
adoption of the SEMATECH Computer Integrated Manufacturing (CIM) Framework as an
industry standard. The CIM Framework is an object-oriented software infrastructure that creates a
common environment for integrating applications and sharing information in production
environments. The roadmap consists of the following stages: specification; consensus;
standardization; and testing/certification. Each stage is described in detail in the document.
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1 EXECUTIVE SUMMARY

The document describes results of the fIrst year of a joint project between the National Institute
of Standards and Technology (NIST) and SEMATECH, and lays out a roadmap for adoption and
use of the SEMATECH Computer Integrated Manufacturing (CIM) Framework. This roadmap
includes the following steps:

. Developing a Specification

. Reaching Consensus

. Standardization

. Testing and Certification

This report also makes the following prioritized recommendations:

. Adopt a single source electronic specification management approach.

. Increase supplier involvement in both specification and certification development.

. Give reference implementation high priority.

. Use the Object Management Group (OMG) (and its Manufacturing Special Interest Group) to
promulgate the specification.

. Reach consensus on a certification business model and methodology.

. Address the high cost of certification.

. Develop usage scenarios to clarify the implementation and use of the CIM Framework.

. Reconcile the scope of the specification with Common Object Request Broker Architecture
(CORBA) classes, including CORBMacilities and CORBAservices, and with other related
projects.

. Do not make certification dependent on access to suppliers' source code.

. Focus on interoperability.

. Expand use of formal description techniques in the specification.

. Explore automatic test generation.

The report makes several other technical recommendations. Background material and supporting
documentation are available separately from the project manager.

2 INTRODUCTION

I '

This report covers the fIrst year of a joint project between NIST and SEMATECH under a
Cooperative Research and Development Agreement (CRADA) between the two organizations.
The results of two statements of work are covered in this report: (1) Generalization,
Standardization, and Promotion, and (2) Conformance Testing and Certification. The work was
carried out by a team at NIST led by the authors.
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This report includes a roadmap to adoption, use, standardization, testing, and certification of the
CIM Framework developed by SEMATECH. Although recommendations in this report have
been presented to SEMATECH and often are based on SEMATECH information, they represent
NIST's vision for the future direction of the joint project.

Certain commercial products are identified in this report. However, such identifications are for
clarity and do not imply recommendation or endorsement by NIST.

3 STANDARDIZATION

3.1 Background

SEMATECH developed the CIM Application Framework based on work by Texas Instruments
(TI), a member company, in the u.s. Defense Department's Microelectronics Manufacturing
Science and Technology (MMST) project. The CIM Framework's goals are to promote
integration on the shop floor, reduce costs, and increase reuse through object-oriented (00)
technology. The CIM Framework is compatible with the Object Management Group's (OMG's)
Common Object Request Broker Architecture (CORBA). In particular, the specification of the
framework uses the OMG interface definition language (IDL) to define the classes (interfaces) of
the framework. In its current version, the specification presents the interfaces in terms of Harel
state charts and Rumbaugh diagrams and in conventional language.

3.2 Roadmap

A roadmap for standardizing the CIM Framework goes through several stages. The analogy to a
roadmap is only loosely true, because the stages overlap and most activities must occur in
parallel. However, the emphasis and level of effort will shift as participants progress through this
process. The principal stages--specification, consensus, standardization, and
testinglcertificatio~are detailed below.

3.2.1 Specification

The logical flI'st step in developing a standard framework is to create a specification. For the CIM
Application Framework, this process started with the MMST project at Texas Instruments and is
now being carried out by the Manufacturing Execution Systems (MES) development team at
SEMATECH. Version 1.0 was published by SEMATECH on March 31, 1994, and has been
revised twice since then. The current version, Computer Integrated Manufacturing (CIM)
Application Framework 1.2, (Technology Transfer #93061697E-ENG) is available from
SEMATECH, while version 2.0 is under development.

This project took the electronic version of the original specification and converted it into a
Hypertext Markup Language (HTML) document suitable for online browsing, thus making it
readable on the Wodd Wide Web. HTML is a specialization of the Standard Generalized Markup
Language (SGML) (ISO8879) used by Web servers to format compound documents. The project
subsequently updated the online document to reflect version 1.2. Doing so demonstrated the
feasibility of making the specification available in browsable, electronic form without having to
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