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ABSTRACT

With the cost of computing coming down, CAD/CAM is proliferating, even down
to personal computers. The entry of geometry has always been the most time

~ consuming and uninteresting part of any engineering analysis. But now the

geometry is available on CAD/CAM systems. To increase the productivity of
engineering analysis, industry will have to develop integrated systems with
database management capabilities. Pre-/postprocessors will play a vital role
in cutting down time to enter data and interpret results respectively. The
bottom line is that integrated systems will surely increase the productivity
of engineering analysis.

INTRODUCTION

There are two schools of thought on the integration of CAD and ANALYSIS. One
views this merger as the key to integrating all aspects of factory
automation. The other is skeptical about the need for such sophisticated
design tools and backs up this observation with the assertion that the
software needed for integration is neither perfected nor affordable.
Although each camp has valid points, organizations that have tied CAD to
ANALYSIS may well have a competitive advantage over those companies that have
not made this link.

The experience of the firms that have integrated CAD and ANALYSIS has proved
that product quality and design productivity are improved.

TYPICAL ANALYSIS PRACTICE

Design and analysis functions traditionally have been performed separately by
different groups of engineers using individual analysis programs. Typically,
designers are supported by engineers working out of an engineering support
group or research and development department. Data is passed from designer
to engineer in the form of drawings and specifications, with extensive
discussions generally required to understand all of the geometric details of

the design. The engineer runs ANALYSIS on a large main frame or a super
minicomputer or on a large timeshared system. Results are interpreted by the
engineer. Additional discussions are then required for the design

modification.



ANALYSIS USING INTEGRATED SYSTEM

One important element in an integrated system is automatic transfer of data
between CAD and ANALYSIS. In such a system, both the designer and analyst
share the database accessed through the same workstation or over a network.
The designer still meets with the engineer to explain design functions and to
interpret results. However, the main advantages are to save time and
increase accuracy in entering the geometry for the ANALYSIS. Instead of
looking at a drawing to determine geometric details, the engineer looks at a
graphic display terminal and generates a mesh working from the existing CAD
database.

SUBSTANTIAL AMOUNT OF SOFTWARE IS STILL REQUIRED

To integrate CAD and ANALYSIS, a substantial amount of software development
effort is still required. However, many of the packages that unite separate
drafting and pre-processing programs are already working and providing
productivity and accuracy improvements, and better software is rapidly being
developed.

PROBLEMS

Although the idea of a data 1link between CAD and ANALYSIS is not new,
progress has been slow due to the number of CAD systems, ANALYSIS programs,
and MODELING programs. Considering the number of systems, there are hundreds
of possible combinations of CAD, ANALYSIS, and MODELING programs.

Integration requires a view of the big picture of the system, as well as an

elaboration of the specific functions of candidate ingredients. When
assembling comprehensive systems for all computer-aided functions, buying
different packages from several vendors is unavoidable. When CAE

implementation was small-scale, it was practical to have a turnkey vendor
provide all of the software. However, now that corporations are moving out
of the experimental and evaluation phase of CAE, the scope of activities
tends to grow beyond turnkey approaches. Because of the multivendor
approach, conciseness has become an issue in configuring the CAE systenm.
Ideally, wusers would prefer that each vendor choose one particular function
and perform that one task well. Instead, it appears that many vendors are
trying to cover too many bases and failing to cover them properly.

Today, only a few if any, vendors offer users concise, unbundled, and
integrated solutioms. Some products that excel at integration lack
conciseness and vice versa.
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