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Letter from the Guest Editor

This issue of the Database Engineering Newsletter is devoted

to the topic of Design Data Management, i.e., how to apply tradi

tional database system techniques to the new applications area of

the design environment. We have reports of current research from

five groups in Academia and Industry: Boeing Computer Services,
I.B.M. Research at San Jose, Stanford University, U.C. Berkeley,
and the University of Wisconsin—Madison.

The papers fall into three categories. The group from Boeing
describe their design environment and its data management

requirements, from the viewpoint of the CAD applications builder.

The papers from I.B.M. and Wisconsin describe systems to support
design data being built by database people. The remaining two

papers, from Stanford and Berkeley, address the question of

whether conventional database systems can provide adequate per
formance for CAD applications. Interestingly enough, the two

groups come to very different conclusions!

In reading these reports, one is immediately struck by two

common themes: support for hierarchically constructed design
objects (e.g., “composite objects”, “complex objects”, “ragged
relations”, “design hierarchy”), and the pervasive need to keep
accessing costs “reasonable.”

All of these papers are snapshots of works—in—progress. We

are just beginning to understand the problems and how they map
into database system structures. We are far from solving all of

them. Design data management is beccming an important area of

database research as we enter the mid—1980s.

Yours truly,

J~1
Randy H.

Madison, in
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Engineering Data Management Activities

Within the

IPAD Project

H. R. 3ohnson

D. L. Bernhardt

Boeing Computer Services

Seattle, Washington

ABSTRACT

In this paper we summarize the research and development in engineering data base

management systems by the IPAD project at the Boeing Company.

1.0 Introduction

In 1976 NASA awarded the Boeing Company a contract to develop IPAD (Integrated
Programs for Aerospace-Vehicle Design). The specific goal of IPAD was to increase

productivity in the United States aerospace industry through the application of

computers to manage engineering data. The contract included a requirement for Boeing
to form an Industrial Technical Advisory Board (ITAB) to guide the development of IPAD

i] .
Members of ITAB represent major manufacturing (aerospace and other) and

computer companies. NASA, Boeing, and ITAB have worked together since that time to

analyze engineering design methodologies; to establish requirements for integrated,
computer based systems for managing engineering data, and develop software to

demonstrate these concepts. Results have included development of the RIM and IPIP

data base management systems and a network facility for mu1ti-~st intertask

communication. IPAD documentation and software is in the public domain. ee2] for a

comprehensive discussion of IPAD objectives and products.

2.0 Requirements for Engineering Data Management

Early in the IPAD contract, the engineering design process was analyzed and a number of

requirements for engineering data management were identified. This work was

documented n3 , 4]. The following briefly summarizes these requirements.

Some of the more obvious requirements included: a FORTRAN interface; support for

scientific data types for both scatar and non-scalar (large matricies) attributes; selection

and projection of data with respect to specific elements in matricies; support for

defining and manipulating geometry data and interfacing this with design drafting and

graphic display systems.

Multiple levels and styles of data description are required to provide for differing data

requirements and for data independence to support a variety of users in a dynamic
environment. Specifically, the network and relational data models are required.

‘This work is funded under NASA contract NASI-14700.

2Correspondence may be addressed to the IPAD Program Management Office, The

Boeing Company, P. 0. Box 24346, Seattle, WA 98124, M/S 73-03
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