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Resnlution

By vHE HonorasLE LARRY STIRLING
SEVENTY-SEVENTH AssemeLy Distaicr; RELATIVE TO

THE FIRST INTERNATIONAL SYMPOSIUM ON AUTOMATED MANUFACTURING

WHEREAS, INDUSTRY IS FACED WITH INCREASING OBSOLESCENCE, DECLINE OF PRODUCTIVITY, AND DECREASED
MARKET PERCENTAGE, AND THE NEED TO TURN THESE TRENDS AROUND IN ORDER TO MAINTAIN A HEALTH PRODUCTION
BASE IS WELL RECOGNIZED BY INDUSTRIAL NATIONS OF THE WORLD AND

WHEREAS, ALTHOUGH MOTIVATION FACTORS ARE AN IMPORTANT PART OF PRODUCTIVITY, THERE IS A LIMIT TO
PRODUCTION INCREASE BASED SOLEY ON MOTIVATION AND A BOTTOM-UP IMPLEMENTATION OF THE MODERNIZATION
PLAN FOR OLDER FACTORIES PROVIDES THE KEY TO THIS REQUIRED TURNAROUND, AND

WHEREAS, STANDARDIZATION 1S ONE WAY TO EFFECTIVELY IMPLEMENT THE RAPIDLY EXPANDING TECHNOLOGY
AVAILABLE FOR MANUFACTURING MODERNIZATION AND IN SUPPORT OF THIS ACTIVITY, ACADEMIA PROVIDES MANAGE-
MENT WITH RESEARCH AND EDUCATION, WHILE GOVERNMENT PROVIDES RESOURCES AND A CLIMATE CONDUCIVE TO
MODERMIZATION THROUGH STANDARDIZATION, AND

WHEREAS, THe FirsT INTERNATIONAL SYMPOSIUM ON AUTOMATED INTEGRATED MANUFACTURING WAS HELD
APRIL 5 AND 6, 1983, AT THE TowN aND CounTrRY HoOTEL IN San DIEGO, THE PURPOSE OF WHICH WAS TO FOGUS ON
BOTH APPLICATION OF AVAILABLE STANDARDS AND REQUIREMENTS FOR ADDITIONAL STANDARDS, AND

WHEREAS, THE SYMPOSIUM FORUM OFFERED PARTICIPANTS AN OPPORTUNITY TG CONSIDER AN INTEGRATED
APPROACH TO STANDARDIZATION STRUCTURE IN SUPPORT OF COMPUTER CONTROLLED MANUFACTURING; AND

WHEREAS, ASTM, aN ORGANIZATION WHICH OPERATES ON A VOLUNTARY CONSENSUS BASIS THROUGH ITS
MEMBERS, BOTH USERS AND PRODUCERS, IS INTERESTED IN THE APPLICABLE PORTIONS OF THIS SYMPOSIUM TOPIC,
AND

WHEREAS, ASTM CoMMmiTTeE E-31 HAS DISPLAYED CONCERN FOR THE DEVELOFMENT OF STANDARDS For
VARIOUS COMPUTERIZED SYSTEMS, WHILE 1Ts SuacommITTEE, E31.08 on ComPuTERIZED MANUFACTURING PROCESSES,
IS INTERESTED IN COMPUTER-CONTROLLED MANUFACTURING: AND

WHEREAS, THE FIONEERING EFFORT AND FORUM FOR DISCUSSIONS OF INNOVATIVE CONCEPTS ARE IMPROTANT
MEANS YO INCREASE THE APPLICATIONS OF FACTORY AUTOMATION IN SOUTHERN CnLIFORNIA, AND ITS BENEFITS IN-
CLUDE CONSERVATION OF RESOURCES AND IMPROVEMENT OF ENVIRONMENTAL WORKING CONDITIONS; Now,
THEREFORE, BE IT

RESOLVED BY ASSEMBLYMAN LARRY STIRLING, THAT HE TAKES GREAT PLEASURE IN APPLAUDING
THE CONTRIBUTIONS WHICH THE FIrsT INTERNATIONAL SYMPOSIUM ON AUTOMATED INTEGRATED MANUFAGCTURING
PROVIDED TO THE INDUSTRY, coMMENDS ASTM Commitree E3r.08 o8 COMPUTERIZED MANUFAGTURING SysTEMS,
Dr. Leonarp B. GARDNER, CHAIRMAN, ON ITS EFFORTS IN ADDRESSING SPECIFIC ISSUES, AND EXTENDS BEST WISHES
FOR CONTINUED SUCCESS IN FUTURE SYMPOSIUMS, AND BE IT FURTHER

RESOLVED, THAT A SUITABLY PREPARED COPY OF THIS RESOLUTION BE TRANSMITTED TO THE AUTHOR FOR
APPROPRIATE DISTRIBUTION.

Mewmeers ResoLuTion No. 1927

DATED: MAY 10, 1983

SiGNED

/S S i
NZps Ceztp
L) Tt £

HonorABLE LARRY STIRLING
7774 AssembLy DisTricT




Foreword

The ASTM Symposium on Automated Integrated Manufacturing was held
in San Diego, California, on 5-6 April 1983. Leonard B. Gardner, Automated

Integrated Manufacturing, served as symposium chairman and has also edited
this publication.
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Introduction

The papers in this publication were presented at the First International
Symposium on Automated Integrated Manufacturing held in San Diego,
California, on 5-6 April 1983. Sponsored by ASTM Committee E-31 on Com-
puterized Systerns, the symposium offered participants an opportunity to con-
sider an integrated approach to standardization structures involving batch
machines, continuous processes, interfaces, languages, protocol, and net-
working in support of computer-controlled manufacturing. The sponsorship
of this symposium by ASTM was particularly significant because the name
ASTM has long been synonymous with standards for testing and materials.
Appropriately the main subjects discussed at the meeting were standards for
the materials comprising an automated manufacturing facility and standards
for the testing of these materials. Materials were broadly defined as the in-
dividual pieces of manufacturing equipment and their control systems.
Automated integrated manufacturing (AIM) presents a method for achieving
factory automation that is being developed by consensus. The participants in
this symposium were brought together from diverse backgrounds to con-
tribute to this development.

The importance of standardization for factory automation is such that the
symposium came to the attention of the Honorable Larry Stirling, member for
the 77th Assembly District of California where the symposium was held. After
reviewing the program he noted that there is a limit of what can be achieved by
bottom-up modernization of older factories. Stirling cited standardization as
a method to “effectively implement the rapidly expanding technology” of
automation and commended ASTM Subcommittee E31.08 on Computerized
Manufacturing Processes for its efforts in addressing specific issues. A copy of
the Resolution that he introduced to the Assembly is reproduced in this
volume.

Computerized manufacturing encompasses computer-controlled manufac-
turing and computer integrated manufacturing (CIM), the latter differing
from AIM only in that with AIM computer control of the plant has been more
fully developed and automation has been spread throughout the plant. The
following explanation will further clarify the differences.

Today’s exchange of data between individual pieces of computer-controlled
industrial equipment is achieved by hard-wired point-to-point cables, custom
electronics, and special computer application programs that are slow to
debug and difficult to expand. These are the islands of automation. The best
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present implementation of automation only resembles loosely connected
chains of these islands. Exchange of data between the islands is costly, clumsy,
and slow, causing a premature cap to be placed on productivity.

Productivity can be further increased only by bridging the islands of auto-
mation. These bridges take the form of a hierarchically structured wide-area
computer network (WAN) consisting of interconnected local area computer
networks (LANs). These networks join the data paths between individual
computer-controlled industrial equipment and provide access to engineering
information. The appropriate computer application programs bring together
these networks to integrate industrial automation throughout all manage-
ment, engineering, support, and manufacturing operations. This method for
increasing productivity is what we term CIM.

Implementation of CIM is being planned around the variant method
whereby the operations for manufacturing an item are determined by varying
(i.e., slightly changing) operations previously used for manufacturing a simi-
lar item. Today, the variations are accomplished by intervention of human ex-
perts whose knowledge is more intuitive and is not accessible to introspection;
it is taught by example and not by articulating rules. How to effectively use the
variant method for industrial manufacturing remains unclear.

Artificial intelligence can be introduced into the WAN hierarchy of LANs
and computer application programs to clear up the fuzziness of the variant
method. Its goal is to make the control of manufacturing processes smart
enough to react in real-time to the status of machine tools and to the status of
the work-in-process (WIP). It must be smart enough to decide which opera-
tions are necessary to transform raw materials and purchased parts into the
finished item while maximizing production rate and minimizing production
cost. In its most developed state of the art this method can produce items that
are completely different from any previous item produced. This is the genera-
tive method of selecting manufacturing operations.

Implementation of the generative method incorporating artificial intelli-
gence into knowledge base systems for modifying the movement of WIP and
achieving truly plant-wide integration of computer control of the machine
tools requires a level of information exchange between widely divergent sys-
tems that is only now being developed. I have called it AIM to distinguish it
from CIM. The main distinction is that AIM merges artificial intelligence and
expert systems into CIM control to achieve a true generative manufacturing
system. It also provides a cost-effective, straightforward, and fast method of
exchanging information between all the manufacturing operations. These
factors combine to increase productivity. The papers in this volume are writ-
ten from a CIM point of view showing the way for technological advancement
to AIM.

Labor-intensive industries are faced with increasing obsolescence, decline
of productivity, and decreased market percentage. The need to turn around
these trends in order to maintain a healthy production base is well recognized
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by the industrial nations. Although motivation factors are an important part
of productivity, there is a limit to production increase based solely on motiva-
tion. Upon reaching this limit, managers turn towards automating the more
labor-intensive operations. This tends to produce islands of automation. Inte-
gration of automation throughout the factory is a very tough problem. It can
be made easier if there are standards to follow; this subject is discussed in the
first part of this publication. The required standardization for AIM is an he-
roic effort whose magnitude is enormous. This symposium provided a forum
in which the participants could discuss an integrated approach to standard-
ization in support of computer-controlled manufacturing. This publication
serves as a record of the information that they exchanged.

A bottom-up implementation of a modernization plan for older factories
provides the required turnaround. This modernization, as discussed in the
second part of this volume, calls for commitment to considerable resources
and to the ordeal of change. An integrated standardization structure, such as
described in the Appendix, will provide industry with a method of controlling
and tailoring their modernization. To be cost effective, management must as-
sure a maximum of supplier competition, interchangeability, and portability
of all manufacturing elements. Voluntary consensus among suppliers and
users to standardize procedures, methods, and specification is a recognized
tool of achieving these management goals. Standardization therefore becomes
an effective way of implementing the rapidly expanding technology available
for modernization of manufacturing.

Of the approximately 400 standardizing bodies in the United States, less
than ten prepare standards that are applicable to the integration of individual
pieces of automation. Even so, it is difficult to determine which parts of the in-
tegration of factory automation have already been standardized and which re-
main to be accomplished. This can be made easier by subdividing the subject.
I have selected a subdivision based on the interface that exists between various
aspects of factory automation. Such interfaces are important because the data
to control the machines and to manage the factory must flow across these in-
terfaces. The standards for the integration of automation must define all as-
pects of the interface necessary to control the equipment and to obtain the
status of machines and work-in-progress. The details that do not affect either
the content of the data or the characteristics of the digital information need
not be standardized for AIM. The interfaces that I have selected are: (a) Com-
puter and Communication Systems, () Production Equipment, (c) Produc-
tion and Plant Management, (d) Production System Test and Support, (e)
Plant Environment, (f) Production System Spares and Repairs, and (g)
Systems Training.

When the symposium was in the planning stages, I prepared the Appendix
and attempted to group some of the standards according to the above inter-
faces. The effort was not intended to be complete but to indicate which of the
interfaces was well standardized (as measured by the number of standards
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available) and where further effort was required. Since that time, PC 2 of ANSI
Industrial Automation Planning Panel has published Document A and B,
“Industrial Automation Standards and Standard Projects.” This document
identifies many standards that should be included in the spread sheet; how-
ever, it also includes many that relate to the content of the data or the charac-
teristics of the digital information and which therefore would not be included
in the spread sheet.

The author of each paper has approached standardization from a different
perspective. Collectively they are typical of those approaches used by indus-
trial nations that are facing the very trying conditions brought on by the ever-
increasing expense of safely manufacturing finished products. Why do our ef-
forts to spread automation throughout the factory continue to be met with
frustration? I submit that it is because insufficient attention has been given to
planning the integration of automation. If nothing is done, we will miss the
golden opportunities to reap in this decade the benefits of the computer revo-
lution and to apply these benefits to reducing manufacturing cost (i.e., in-
creasing productivity). The industrial world can not afford to lose these op-
portunities. To prevent this from happening, important decisions have to be
made. A strategic plan of spreading automation throughout the factory must
be formalized.

ASTM is already involved in the field of industrial automation. Commit-
tee E-31 is concerned with the development of standards for various computer-
ized systems, and its Subcommittee E31.08 is interested in computer-controlled
manufacturing. Individuals are invited to participate in the future activities of
these committees.

1 would like to take this opportunity to thank those persons who organized
and participated in the symposium. Thanks are due the members of the
Organizing Committee, particularly Peter Schilling, chairman of Committee
E-31; John Rothrock, ASTM staff liaison member; Joseph Berkley, chairman
of the Technical Program Committee; J. R. Robinson, chairman of the Key-
note Speech Committee; and Robert Gordon and Ken Merkel, who assisted in
chairing the sessions. Messrs. Berkley, Gordon, and Robinson also assisted in
reviewing the papers contributed to this publication. Their cooperation and
constant encouragement has been very much appreciated.

Leonard B. Gardner

Automated Integrated Manufacturing, P.O.
Box 1523, Spring Valley, California: sym-
posium chairman and editor.
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Opening Remarks

The existence of this symposium suggests very strongly that we are dealing
with a series of technologies poised at a degree of maturity sufficient to war-
rant extensive standardization. You are the experts and you know the myriad
of technical facets covering computer graphics, mechanical CAD/CAM sys-
tems, hardware/software, sensor interaction, integrated manufacturing, along
with management and systems development. Productivity improvement is a
vital target of industries caught up in the economic trauma. Industrial auto-
mation is moving into high gear for manufacturing activities to apply more
high technology, labor-efficient methods of production. Automated-integrated
manufacturing and robotics are the effective tools that will improve produc-
tivity in more sophisticated operations such as assembly and inspection. Data
extraction, processing, and decision making will play an important role in the
control procedures, and improved flexibility of assembly systems will become
a reality. Integration of a standardization structure, no matter what the sub-
ject or the complexity, is ASTM’s skill and forte.

My role today is to bring you some facts and concepts concerning ASTM
and the way it can be used by you in the pursuit of your objectives, whatever
technically they may be.

It is going to be difficult to do this without appearing to project the image
that ASTM is the only standards organization in the world. I could use cir-
cumlocutions to avoid this—we often use circumlocutions in dealing with the
politics of standards—but I do not intend to do that because it would be a dis-
service to you. There are many people in the room new to the ASTM experi-
ence; it is therefore essential to talk in a very straightforward, even at times
blunt, fashion. Keep in mind that I am doing this in a spirit of clarifying your
thinking concerning the way in which you perceive ASTM.

As the few of you who have served in ASTM policy councils know, ASTM is
an organization that believes in planning. Indeed, we have had an ongoing for-
mal planning function now for about 14 years. We believe in planning not only
because it is a useful management tool in theory, but also because for ASTM it

'President, ASTM, Philadelphia, PA 19103.
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has worked—really worked—in practice. I think it is safe to say that those in-
timately familiar with the affairs of ASTM for the past 14 years or so would
agree that the obvious and pervasive health of this organization today is the di-
rect and traceable result of its ability to anticipate events through planning and
to set in motion in a timely fashion policies to accommodate those events.

Let me give you a few examples that relate to your specific interests. In our
1969 Long Range Plan, the following paragraph appears:

Our national system of standardization has emerged from the cloistered surroundings
of the testing laboratory into the bright glare of social and political concern. Our system
for producing standards—for both industry and the consumer—has been and is being
closely scrutinized by government, especially at the federal level, to see whether it is in
the public interest.

Every move made from a policy point of view since that time has been made to
a large extent in the light of that perception. Thus re-emerged ASTM’s repu-
tation for fairness, integrity, and statésmanship in the standards process and
in the atmosphere—political, economical, and social—in which our standards
process operates. Our planning function has been characterized by a biannual
reassessment of the most fundamental assumptions upon which ASTM bases
its view of itself and the things that it does. In 1972, it became very obvious in
our planning discussions that, while basic standards in the area of materials
would increase as an arena of importance, there would emerge a growing and
ultimately tremendous need for standards for products, systems, and services.
In fact, ASTM had for at least 15 years been moving slowly and almost with-
out notice into those areas.

Our analysis indicated that, in deciding who should do what in the stan-
dards area, the concept of technical benchmarks was rapidly becoming obso-
lete in large part because of the trend toward product and systems standards.
ASTM discovered that process not only makes standards development as effi-
cient and cost effective as possible, but also makes it legally safe and publicly
acceptable. ASTM in responding to these stimuli and new realities changed
its scope to indicate its willingness to make its process available for any stan-
dards activity the advocates felt would yield to the ASTM process. The process
is the machinery that produces interface and integration, not to make a pun,
but it works automatically. We then began to refer to ASTM as an organiza-
tion that was really a management system for the development of voluntary
consensus standards and the assembly of related technology. Here again the
events, since that decision was made, have clearly justified our anticipation.

ASTM relates and interfaces in many ways with government, industry, and
academia, ASTM is already involved in many phases of the materials/produc-
tion aspects that interface with systems and automation. Here are a few exam-
ples of areas where standards are involved with multiple technologies and nu-
merous disciplines: shipbuilding, nuclear technology and its applications,
space simulation and technology, fire standards, electronics, solar energy,
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waste disposal, spill control, product safety standards, medical devices, and
systems.

1 have read that the failure rate of interactive CAD/CAM systems is over
35% of installations. The complexity is obvious (even to a layman as myself)
in trying to integrate architecturally and functionally heterogeneous systems
that are usually geographically dispersed and politically imbedded into large
organizations which have historically separated responsibilities. There are
hundreds of vendors offering computer technology and systems, even turnkey
systems. Some of these problems will be solved through standardization and a
partnership between you and the ASTM standardization process. You will
have your own opinions, but it is certainly felt by many that a lack of stan-
dards is impeding the use and growth of computer-controlled manufacturing
systems.

It has been clearly demonstrated time and time again that the ASTM pro-
cess works with systems, that it is cost effective, and that it is legally, economi-
cally, and politically acceptable. It is only a matter of a little more time for
those in leadership positions to realize that this process can also be used, in-
deed has a history of being used, in the development of value standards which
is my way of describing those public decisions which we have found so difficult
to make where technology interfaces with public policy.

One of the reasons, perhaps the principal reason, that ASTM has been able
to track, indeed predict, changes in the world in which it lives is the very sim-
ple one that the development of standards and the assembling of their sup-
porting technology in available form is the Society’s only concern. If one looks
at the agendas for any ASTM policy or control committee from the Board on
down, one will be hard put to find any subject on those agendas that does not
bear directly on standards, their development, and their worldwide accep-
tance and availability.

Your fine meeting and symposium is a validation of another fundamental
but immensely important part of ASTM’s view of itself. ASTM is marketplace
driven. One of its basic assumptions is that in a properly organized and man-
aged standards development situation what needs to happen, if anything
needs to happen, will happen. You provide the technical activity and develop
the needed standards. We help you organize an efficient, cooperative stan-
dards program and otganization, and support your standards writing through
coordinated balloting and due process consensus procedures.

In other words, you are in charge of what is done, we are in charge of how it
is done. ASTM can do nothing that you do not want to do technically. ASTM
is an upsidedown organization in the sense that the major product decisions
are made not at the core but in the supportive satellites. We call those satel-
lites technical committees; sometimes we call them semi-independent tribal
groups. We have long known that whole fields of technology are covered by
ASTM standards that are the de facto standards of the wortd, just as ASME’s
Boiler Code is the de facto standard of the world.



