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FOREWORD

This material is published as part of Contract N00Ol4-
76-C-0732 with the Office of Naval Research, United States

Department of the Navy, entitled, The International Purdue

Workshop on Industrial Computer Systems and Its Work in

Promoting Computer Control Guidelines and Standards. This

contract provides for an indexing and editing of the results
of the Workshop Meetings, particularly the Minutes, to make
their contents more readily available to potential users.
We are grateful to the United States Navy for their great

help to this Workshop in this regard.

Theodore J. Williams
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BACKGROUND INFORMATION ON THE WORKSHOP

The International Purdue Workshop on Industrial Computer
Systems, in its present format, came about as the result of a
merger in 1973 of the Instrument Society of America (ISA)
Computer Control Workshop with the former Purdue Workshop on
the Standardization of Industrial Computer Languages, also co-
sponsored by the ISA. This merger brought together the former
workshops' separate emphases on hardware and software into a
stronger emphasis on engineering methods for computer projects.
Applications interest remains in the use of digital computers
to aid in the operation of industrial processes of all types.

The ISA Computer Control Workshop had itself been a re-
naming in 1967 of the former Users Workshop on Direct Digital
Computer Control, established in 1963 under Instrument Society
of America sponsorship. This Workshop in its annual meetings
had been responsible for much of the early coordination work
in the field of direct digital control and its application to
industrial process control. The Purdue Workshop on Standardi-
zation of Industrial Computer Languages had been established
in 1969 on a semiannual meeting basis to satisfy a widespread
desire and need expressed at that time for development of
standards for languages in the industrial computer control
area.

The new combined international workshop provides a forum
for the exchange of experiences and for the development of

guidelines and proposed standards throughout the world.
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Regional meetings are held each spring in Europe, North
America and Japan, with a combined international meeting each
fall at Purdue University. The regional groups are divided
into several technical committees to assemble implementation
guidelines and standards proposals on specialized hardware
and software topics of common interest. Attendees represent
many industries, both users and vendors of industrial compu-
ter systems and components, universities and research insti-
tutions, with a wide range of experience in the industrial
application of digital systems. Each workshop meeting fea-
tures tutorial presentations on systems engineering topics by
recognized leaders in the field. Results of the workshop are
published in the Minutes of each meeting, in technical papers
and trade magazine articles by workshop participants, or as
more formal books and proposed standards. Formal standardi-
zation is accomplished through recognized standards-issuing
organizations such as the ISA, trade associations, and
national standards bodies.

The International Purdue Workshop on Industrial Computer
Systems is jointly sponsored by the Automatic Control Systems
Division, the Chemical and Petroleum Industries Division, and
the Data Handling and Computations Division of the Instrument
Society of America, and by the International Federation for
Information Processing as Working Group 5.4 of Technical

Committee TC-5.
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The Workshop is affiliated with the Institute of Electri-
cal and Electronic Engineering through the Data Acquisition

and Control Committee of the Computer Society and the Industrial

Control Committee of the Industrial Applications Society, as
well as the International Federation of Automatic Control

through its Computer Committee.




INTRODUCTION

The Office of Naval Research of the Department of the
Navy has made possible an extensive report, summary and in-
dexing of the work of the International Purdue Workshop on
Industrial Computer Systems as carried out over the past eight
years. The work has involved twenty-five separate workshop
meetings plus a very large number (over 100) of separate
meetings of the committees of the workshop and of its regional
branches. This work has produced a mass of documentation which
has been severely edited for the original minutes themselves
and then again for these summary collections.

A listing of all of the documentation developed as a re-
sult of the U. S. Navy sponsored project is given in Table I
at the end of this Introduction. The workshop participants
are hopeful that it will be helpful to others as well as
themselves in the very important work of developing guidelines
and standards for the field of industrial computer systems in
their many applications.

In contrast to the previous two Parts of this Summary, or
more correctly anthology, of the work of the Committees of
the International Purdue Workshop on Industrial Computer
Systems, the present volume is devoted to hardware rather than
software or language items. It reports the work of the three
committees of the Workshop devoted to such topics: the Inter-

faces and Data Transmission Committeé, the Man-Machine Communi-

cations Committee and the Systems Reliability, Safety and




Security Committee. These committees formed the basis of the
ISA Computer Control Workshop which began meeting at Purdue
University in May 1972 and was merged with the language work
in 1973.

The Workshop has no committee studying the subjects of
computer mainframe design since this is considered to be the
perogative of the computer vendor. Any design would be
acceptable which meets the operational requirements of the
process and the interface standards to be established by the
above committees.

The third committee, System Reliability, Safety and
Security Committee is considering the very important problem
of how to assure the very highest possible availability and
operability of an industrial computer system commensurate with
the required economics of the installation involved.

The American Regional Branch of the Interfaces and Data
Transmission Committee is also constituted as Standards
Committee, SP72, of the Instrument Society of America for
developing standards in this area. It also serves as the
cognizant American technical advisory group for the ISO/TC 97/
SC13/WGl work in this area entitled, '"Description of Interface

Between Process Computing System and Technical Process".
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TABLE I

A LIST OF ALL DOCUMENTS PRODUCED IN THIS
SUMMARY OF THE WORK OF THE
INTERNATIONAL PURDUE WORKSHOP ON INDUSTRIAL
COMPUTER SYSTEMS

The International Purdue Workshop on Industrial Computer
Systems and 1ts Work in Promoting Computer Control
Guidelines and Standards, Report Number 77, Purdue Lab-
oratory for Applied Industrial Control, Purdue University,
West Lafayette, Indiana, Originally Published May 1976,
Revised November 1976.

An Index to the Minutes of the International Purdue
Workshop on Industrial Computer Systems and Its Pre-
decessor Workshops, Report Number 88, Purdue Laboratory
for Applied Industrial Control, Purdue University, West
Lafayette, Indiana, January 1977.

A Language Comparison Developed by the Long Term Pro-
cedural Languages Committee -~ Europe, Committee TC-3

of Purdue Europe, Originally Published January 1976,

Republished October 1976.

Significant Accomplishments and Documentation of the
International Purdue Workshop on Industrial Computer

Systems.

Part 1 ~ Extended FORTRAN for Industrial Real-

Time Applications and Studies in Problem
Oriented Languages.

Part II ~ The Long Term Procedural Language.

Part III - Developments in Interfaces and Data
Transmission,_zg Man-Machine Communications
and in the Safety and Security of TIndustrial
Computer Systems.

Part IV - Some Reports on the State of the Art and

Functional Requirements for Future
Applications.




Part V - Documents on Existing and Presently

Proposed Languages Related to the Studies
T the Workshop.

Part VI - Guidelines for the Design of Man/Machine
Interfaces for Process Control.

All dated January 1977.

The latter seven documents are also published by the
Purdue Laboratory for Applied Industrial Control, Purdue
University, West Lafayette, Indiana.
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SECTION I

PROPOSALS AND WORKING PAPERS OF THE
INTERFACES AND DATA TRANSMISSION COMMITTEE

The first document in this section is a proposal from the
Japanese Branch of this Committee for a standard way of docu-
menting the technical specification for a particular industrial
application in relation to the input and output connections to

the process. It appeared in the Minutes of the Second Annual

Meeting, International Purdue Workshop on Industrial Computer

Systems.

The second document is the most recent version of the
developing proposal of the European Branch of the Committee
for a "Serial Line Sharing System for Industrial Real-Time
Applications'". Previous versions of this proposal appeared

in the Minutes of the 1975 Spring Regional Meetings (Attach-

ment E-CI-B, pp. 138-146); the Third Annual Meeting (Part I,

PpP. 223-250) and the 1976 Spring Regional Meeting (Appendix

E-IV-C, pp. 187-222) of the International Purdue Workshop on

Industrial Computer Systems.

The remaining documents included here are a series of

smaller but important developments of the Committee as listed

below:

I "Onsite Remote Multiplexing', Minutes Second Purdue
Meetin ésISA Computer Control Workshop, Insert V-2,
PP- -65.




"Independent Interfaces', Ibid, Insert XII, pp. 105-111,
by R. L. Curtis.

"A Comparison of Data Rate Capabilities of Various
Interface Techniques versus Requirementsof Selected
Processes and Levels of Control Implementations",
Minutes, 1974 Spring Regional Meeting, International
Purdue Workshop on Industrial Computer Systems,
Eppendix TTI-1X, pp. 261-266.

"Implementing CAMAC Serial Highways", Ibid, Appendix
III-VIII, pp. 251-260, by Dale W. Zobrist.

"Discussion of Functional Requirements of Interfaces
and Data Transmission'", Minutes Third Annual Meeting,
International Purdue WorEsEoE on Tndustrial Computer

Systems, pp. 90-96, by T. Tohyama.

"A Comparative Look at Industrial Process Computer
Interfaces', Ibid, pp. 97-106, by G. Merkel.

b s e ik it i i
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STANDARD DESCRIPTION OF PROCESS INPUT AND OUTPUT SPECIFICATION

Introduction

The technical committee on P’rocess Interface which is organized
by JEIDA (Japan Electronic Industry Development Association), has
been formed and issued the standard description of Process Input and

Output Specification as JEIDA report no., 49-A-82 (1974).

To make this standard specification, this committee made an
investigation into Process I /O's specification of Japanese industrial
computer system vendors. These results of investigation by using

the questionnaire was published as JIXIDA report no., 48-A-70 (1973).

Thereafter, the committee found that to make a stardard specifica-
tion of a process input and output interface was very different in each
vender and to find out the requirements or necessity in the near future
was very difficult according to the recent advance of interface commu-
nication procedures or systems (e, g. Data heighway system (line
shearing procedure), Advanced solid state device including LLSI micro-

processor, Computer compartible instrumentation and so on.)

Therefore, the committee has worked out a standardization of the

descriptive formats of the specification for Process [ /O in 1973.

Note: In 1974, the committee are working to investigate a line shearing

system for industrial use.
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Standavd Description of Process Input and Output Specification

(Japanese P’roposal)

Purpose and Usage

This standard contains the descriptive formats of the interface
between the industrial process and the input/output uc-vices of
industrial computing systemn.

This is prepared to make easily the specifications by user and
good communications in each other, and to accelerate the stand-
ardization of process input/output interface.

FFor easy utilization, the items of the specification are
selected the functions and characteristics on the termination to

industrial processes.

Reference

To define the characteristics of process input and output, the
standard testing procedure and the definftions are required.
Herein, Hardware Testing of Digital Process Computer (ISA

RP 55-1, 1971), Recommended Practice is referred.
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3. Scope of Standard Description

T'he formats of the specification form arve prescribed to use

casy and defined according functional characteristics.

The process input and output interface units are specitied in

the following tenth forms,

(1)

(9)

(10)

(a)
(b)
(¢)
(d)
(¢)
(1)

CGieneral description of Process Inpul and Output System,
Description of Analog [nput

Description of Analog Output

I)cscripli-un of Analoy Control Output

Description of Digital Input

Description of Digital Output

Description of Pulse Train Input

Description of Pulse I'rain Output

Description of Pulse Width Output

Description of Interrupt Input

These Process I/O descriptions are constituted the following

basic items except Analog Input.

Purpose and application

Input (Output) characteristics
Illectric Characteristics

Dynamic Response Characteristics
Operational Characteristics

safety Characteristics
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() Structural Characteristics
(h) Special and Optional tunctions
(i) Basic Block Diagramn

(j) IEquivalence Circuit

(k) Backup Characteristics (Only Analog Control Output)

(1) Block Diagram for Procedure (Only Interrupt Input)

3.1, General Information
3.1. 1.  Guneral Description of 'rocess Input and Output.

General Description of Process Input and Output covers the

common functions of process input and output devices as follows.

® Permissible system connection

¢ System configuration (Basic system block diagram)
Environmental condition

Power supply condition

¢ Grounding condition

Cable condition

¢ Structural condition

¢ Installing condition

Miscellaneous
3.1.2. Analog Input

The informations of analog input consist of the basic specifica-
tion which include common interface for multiplexer, amplifier,

ADC and control, and the individual specification which include

termination and signal conditioning for each signal types.




The specification of amplifier is not described on account of
unnecessary for user's view points, But, the specifications for
accuracy, speed and noise are desceribed as warrantable values

including the characteristics of amplificr,

3.1.3. Analog Output

The informations of analog output are considered as charac-
teristics and specifications on termination for external connection

of process output unit,

The interfaces between CPU and Analog output termination
are in existense many kinds of types and variations, so it is
diffical to describe the characteristics of interface circuits for

analog output.

It is defined to easy use by application's user.

3.1.4., Analog Control Output

The informations for DDC (Direct Digital Control) Output
are considered as Analog Control Output which is arranged

separately from analog output,

For DDC output, the informations of the backup capability
and the speciale designed analog out units are added to the analog
output,

3.1.5. Digital Input

This digital input covers the informations for electronic

input and contact input of status bit,




The pulse input Is not considered in this digital input. But
it is defined as Pulse Input,
3.1.6. Digital Output

The digital output covers the informations for electronic out-

put and contact output of status bit,

The pulse duration and/or train output are not considered in
this digital output. But these are defined as Pulse Train Output
or PPulse Duration Output.

3.1.7. Pulse Train Input

The informations of pulse train input are shown input interface

for a series of pulses and/or a number of pulses.
3.1.8. Pulse Train Output

The informations of pulse train output are shown output

interface for a series of pulses and/or a number of pulses.
3.1.9. Pulse Width Output

The informations of pulse width output are shown output

interface for variable duration pulses.
3.1.10 Interrupt Input

The informations of interrupt input are defined the external
inter*ictive signal processing of the process requiring

immediate, attension,
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('lassification

1 Purpose

oo

I’ermissible

Connection
3 System
Contiguration
4 F'nvironmental

General Description of Process Input and Outpul Umit (Form 1)

[tem

Name of Computer to he applicable

Basic type of Application

Interface between computer
(Channel, adaptor type etc)

Data handling made
(Procedure of operation)

Direct and/or Remote connection

(Shown by Block diagrain)

Opevrating Conditions:

Temperature
Humidity
Vibration
Shock

Dust
Atmosphere
Misc.

Storage Conditions
Temperature
Humidity
Vibration
Shock
Misc.
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Description

to . 5
to % RH
Helor_ Q)
G msec

my/mo(max. )

Altitude,
Radioactivity
to G
{o’ ooR“
llz.(ul‘___(;')

msec

—_—




Classification [tem Description

\ 5 Power supply Voltage (AC) vi v
‘ (DC)
E Frequency He I 2
| Phase ) wires
I Type of Termination
H Permissible power failure interval msec (mmax.)
Backup power supply YES NO
‘ B distortion % (max)
6 Grounding Required ground
Safety (or IFrame) ground (max)
Signal ground (mmax)
lPower supply ground (max)
Common grounding between YES No
instrument and signal ground
Common grounding between YES No
frame and signal
Shielding for frame YES No
Ground of shielded cable P1/0 , Inst. Panel
Block diagram of ground ' (shown by Block
diagram)
7 Cable Conductor of Cable Size___or_

m (max)
Shield and Isolation :

Analog signal line Twisted i
Shield

Digital signal line Twisted
Shield

Pulse and Interrupt signal line Twisted_

Shield
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Classification [ten Description

8 Structure Standard structure
Type
Size W xI xi)

Max. configuration Max. No. of Units

Connecting
Analoy signal Terminals: Conncctor:
Digital signal Terminals: Connector:
Pulse & Interrupt signal Terminals: Connector:

Terminals
Type
Size

Connector
Type
No. of P’ins
Finished

Color
Color code
Finishing touches

I’ackaging
Type of inclosure
l.ayout of Enclosure (Shown by drawing)

9 Installation I"oundation
(Weight and Base)

Air conditioning
(fleat up amount)

Noise protection
(Noise)

Recommended power supply

10 Remarks
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