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1.0

1.1

INTRODUCTION

The products described in this manual are manufactured or
distributed by Reliance Electric Industrial Company.

Version 4.x of the AutoMax Programming Executive uses Microsoft
Windows[ to provide a graphic interface for offline operations such
as mapping variable names to 1/O points and creating a hierarchical
structure of systems, sections and racks for each application. The
online operations in AutoMax Executive V4.x, e.g., monitoring
variables, are not run under Windows.

AutoMax Executive V4.x will run on IBM-compatible 80486-based (or
higher) systems having at least 16 MB of RAM and a 80 MB hard
drive. Your system must also have a 1.44 MB floppy drive and a
mouse. Significant improvement in performance is possible with
additional memory capacity.

AutoMax Executive V4.x requires a 32-bit operating system
(Windows 95). It will not run under earlier versions of Windows. The
current version of Windows can be purchased from Microsoft.
Microsoft can also provide upgrades if you have an earlier version of
Windows.

Local Area Network Features

AutoMax Executive V4.x can be used on a workstation connected to
a local area network. Network facilities (tokens and file locking,
Version Control Library) are included in this release of AutoMax
Executive V4.x. If more than one person has access to files for your
application, we recommend that you use these facilities to prevent
corruption of your database files and loss of changes to application
task files. See appendix J for information on Tokens and Locking.
See appendix K for information on using the Version Control Library
functions.

Note that the Version Control Library (VCL) facility requires the
Intersolvl] Polytron Version Control System (PVCS) Version 5.0 (or
later). The VCL functions are not compatible with earlier versions of
PVCS. PVCS is not required to use the AutoMax Programming
Executive and is not distributed as part of the Programming
Executive. However, you must have PVCS installed on your network
drive in order to use the VCL features in AutoMax Executive V4.x.

Manual Contents

Listed below is a brief section-by-section summary of the contents of
this instruction manual. Because this instruction manual covers a
wide range of information that applies specifically to the AutoMax
Executive V4.x. Programming Executive and to the AutoMax
distributed control system in general, you may want to go over this
summary carefully to decide which sections are of specific interest to
you depending upon your prior knowledge of the AutoMax
distributed control system and your knowledge of Windows.

Appendix H, a quickstart guide, may be helpful as a brief overview of
the Version 4.x Programming Executive.
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Section 2.0 - Introduction to the AutoMax Distributed Control
System - Contains a general description of the AutoMax
distributed control system and an overview of the AutoMax
Programming Executive.

Section 3.0 - Installing the AutoMax Software - Provides
instructions for installing the AutoMax Programming Executive
software and the Windows software. Also provides instructions for
installing a mouse.

Section 4.0 - Getting Around in Windows and AutoMax - Describes
Windows functionality as it relates to AutoMax V4, Programming
Executive file types and storage, and the text editor and ladder
editor used by AutoMax.

Section 5.0 - Using the System Configurator - Describes the
System Configurator, which is used to organize systems, sections,
and racks. Contains procedures for executing commands from
the system, section, and rack menus; procedures for loading the
operating system to the rack; procedures for importing tasks
created with previous versions of AutoMax and ASD; and
procedures for setting up your Windows and AutoMax software.

Section 6.0 - Configuring Racks - Describes the Rack
Configurator, which is used to add modules to a rack and work
with modules in existing racks.

Section 7.0 - Configuring 1/0 and Common Memory Locations -
Explains how to configure 1/0 points on a module.

Section 8.0 - Using the Task Manager - Describes procedures for
creating and working with application tasks. Also describes how to
access online menu functions.

Section 9.0 - System Security - Describes online security features
and methods for setting and changing passwords.

Section 10.0 - AutoMax Processor Overview - Describes the
AutoMax Processor module and online operation of the AutoMax
distributed control system.

Section 11.0 - AutoMax ON LINE Menu - Describes how to load,
run, stop, monitor, and modify application tasks in the rack. Also
describes AutoMax and Universal Drive Controller Processor error
logs.

Section 12.0 - ON LINE Menu: Connect - Describes how to
change the baud rate, enter/release the password, and enable
and disable AUTO RUN of application tasks.

Section 13.0 - ON LINE Menu: Info/Log - Describes how to display
information about the system software on any AutoMax Processor
or Universal Drive Controller in the rack and how to view the status
and error log for tasks.

Section 14.0 - ON LINE Menu: Transfer - Describes procedures for
changing the default path or viewing the contents of the default
system. Also contains procedures for loading tasks onto the rack
and saving application tasks from the rack.

Section 15.0 - ON LINE Menu: Running Tasks - Describes how to
run tasks.

Section 16.0 - ON LINE Menu: Stopping Tasks - Describes how to
stop tasks.
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Section 17.0 - ON LINE Menu: Deleting Tasks - Describes how to

delete tasks from the rack.

Section 18.0 - ON LINE Menu: Monitoring and Editing Tasks -

Describes how to monitor and change status of variables and 1/O
points, display and modify Ladder Logic sequences in real time,
and force and un-force variables.

Section 19.0 - ON LINE Menu: Error Clear - Describes how to clear

the Processor or UDC error log or errors displayed on the
Processor LEDs.

Section 20.0 - Software Troubleshooting - Describes typical errors

that can occur and procedures for correcting these errors.

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Appendix G
Appendix H
Appendix |

Appendix J
Appendix K
Appendix L
Appendix M
Appendix N

Appendix P

Processor Module Ports

Processor Module Error and Status Codes

AutoMax Task Execution

Limitations on Task Size

Database Definitions

Importing Racks from AutoMax Systems

Containing Network Variable (.NET) Files

Using Foreign Modules in an AutoMax Rack

Quickstart Guide

Import Notes

Tokens and Locking

Version Control Library

New Features in This Release

Part Numbers of UDC Operating System Versions

What Can Go Wrong When Loading Tasks
or Files

The Edit Configuration File Utility

Additional Information

Information about personal computers in this manual is general
enough to apply to most of the personal computers that can be used
to run the AutoMax Executive Software. For any specific questions
about your personal computer or the printer you are using, refer to
the documentation that came with your personal computer or printer.
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You must be familiar with all the instruction manuals that describe
your system configuration. This may include, but is not limited to, the
following:

S-3000 SD3000/SF3000 Drive (Binder)
S-3001 SA3000 Drive (Binder)

S-3002 SA500 Drive (Binder)

S-3053 SA3100 (Binder)

J-3636 COMMON MEMORY MODULE INSTRUCTION
MANUAL

J-3650 AutoMax PROCESSOR MODULE INSTRUCTION
MANUAL

J-3669 AutoMax Pocket Reference

J-3675 AutoMax ENHANCED BASIC LANGUAGE
INSTRUCTION MANUAL

J-3676  AutoMax CONTROL BLOCK LANGUAGE
INSTRUCTION MANUAL

J2-3093 AutoMax GRAPHICAL LADDER EDITOR INSTRUCTION
MANUAL

J2-3094 AutoMax GRAPHICAL LADDER LANGUAGE
REFERENCE MANUAL

J2-3103 ReSource AutoMax and DPS SOFTWARE LOADING
INSTRUCTIONS

IEEE 518 GUIDE FOR THE INSTALLATION OF ELECTRICAL
EQUIPMENT TO MINIMIZE ELECTRICAL NOISE
INPUTS TO CONTROLLERS

Microsoft Windows User’s Guide
Your personal computer manual(s)

Other instruction manuals applicable to your hardware
configuration

Related Hardware and Software

This manual includes information about the following hardware and
software:

ReSource AutoMax Executive Software Version 4.x (M/N 57C395
and 57C397). This software contains both the Executive and the
operating systems to be loaded onto AutoMax Processors.

AutoMax Processor Module (M/N 57C430A and later)
Microsoft Windows 95

IBM-compatible 80486-based personal computers used to run the
AutoMax Executive Software

Mouse pointing tools
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1.4.1

Note that a mouse is required to use AutoMax Executive V4 .x.
Distributed Power Drives

Distributed Power System (DPS) drives are described in other
documentation. See section 1.2 for the part numbers of the
documentation.

Compatibility with Processors and Earlier
Versions of the Programming Executive

Version 4.x of the AutoMax Programming Executive software requires
AutoMax Processor module M/N 57C431 or 57C435. Version 2 or
Version 3 software can co-exist on the same personal computer with
Version 4.x Executive software.

Programming Executive and Operating System

The Programming Executive overwrites any existing operating
system in the rack with a version 4 operating system, but cannot
otherwise communicate with racks containing earlier versions of the
operating system. Earlier versions of the Programming Executive
cannot communicate with racks that use the version 4 operating
system.
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Programming Executive Versions and Part Numbers

The following table shows the relationship between the operating
system part numbers which are displayed in the online Info/Log and
the Programming Executive versions. See appendix M for part
numbers for the UDC operating system.

Table 1.1 - Part Numbers for Versions of the AutoMax Operating System

Part Number

OS Type

Programming Exec. Versions

422503-011B

6010 Standard

V1.0A

422503-011C 6010 Standard V1.0B
422503-011D 6010 Standard V1.0C
422503-020A 6010 Standard V2.0A
422503-020B 6010 Standard V2.0B
422503-021 6010 Standard V2.1, V3.0A
422503-021A 6010 Standard V2.1A
422503-021B 6010 Standard V2.1B, V3.1A
422503-021C 6010 Standard V2.1C, V3.1B
422503-021D 6010 Standard V2.1D, V2.1E, V3.1C, V3.2A, V3.2B
422503-22A 6010 Ethernet V2.1A
422503-22B 6010 Ethernet V2.1B, V3.1A
422503-22C 6010 Ethernet V2.1C, V3.1B
422503-22D 6010 Ethernet V2.1D, V2.1E, V3.1C, V3.2A, V3.2B
422503-033B 6010 Standard V3.3B
422503-034A 6010 Standard V3.4A
422503-034B 6010 Standard V3.4C
422503-036A 6010 Standard V3.6A
422503-034D 6010 Standard V3.4D, V3.4E
422526-001A 7010 V3.1A
422526-001B 7010 V3.1B
422526-001C 7010 V3.1C, V3.2A, V3.2B
422526-033B 7010 V3.3B
422526-034A 7010 V3.4A
422526-034B 7010 V3.4C
422526-034D 7010 V3.4D, V3.4E
422526-036A 7010 V3.6A
422526-040A 7010 V4.0
422526-041A 7010 V4.1
422544-033B ubC V3.3B
422544-034B ubC V3.4A
422547-033B 6010 Ethernet V3.3B
422547-034A 6010 Ethernet V3.4A
422547-034B 6010 Ethernet V3.4C
422547-034D 6010 Ethernet V3.4D, V3.4E
422547-036A 6010 Ethernet V3.6A
422547-040A 6010 Ethernet V4.0
422547-041A 6010 Ethernet V4.1
422547-042A 6010 Ethernet V4.2




1.4.3

Programming Executive Feature Support

The following table shows the versions of the Programming Executive
in which the features or modules listed on the top are supported.
Table 1.2 - Features Supported by Versions of the AutoMax Programming

Executive
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* Works only with 57430-1K and earlier 57C430 Processors, and with 57431-C
and earlier 57C431 Processors.

** With the release of V3.5, DPS drive software was uncoupled from the

Executive software. This software must be purchased separately and installed
on the personal computer along with the Executive.

***Must be purchased separately beginning with the release of V3.5.
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1.4.5

1.4.6

ASD and the Programming Executive

Systems created with the AutoMax Software Designer (ASD) V8 and
later can be converted into AutoMax Executive V4.x systems. Refer to
section 5.1.8 for instructions. See instruction manual J-3615 for more
information about ASD.

Converting from AutoMax Version 2 and Version 3

In AutoMax, you can convert older tasks to Version 4.x at the rack or
system level, depending on the version of the Executive from which
you are converting. Only ladder programs can be converted at the
task (program) level. See the AutoMax Ladder Editor online help file
for more information.

Systems created with Version 2 of the AutoMax Programming
Executive software can be converted into AutoMax Executive V4.x
systems. Refer to section 5.3.12 for instructions. See instruction
manual J-3684 for information about Version 2 Executive software.

Systems created with Version 3 of the AutoMax Programming
Executive software can be converted into AutoMax Executive V4.x
systems. Use AutoMax Setup (see 5.5.2) to set the AutoMax Library
directory to the library that contains the Version 3 systems. Then
select the Version 3 system from the System Configurator screen.
The Version 3 AutoMax system will be converted automatically to
Version 4.x, and a .LOG file will be created for each rack in the
system. View the .LOG files to verify that no errors occurred during
the conversion process.

Network Communication

Note that to fully use the network communication capability of the
AutoMax Programming Executive software V4.x, all Network
Communication modules on a given network must be M/N 57C404
(or later). An earlier version of the module (M/N 57404) can be used
in the system, but the user will need to connect directly to the rack
containing the Network module in order to communicate with that
rack with a personal computer. M/N 57404 cannot be mixed with any
other version on the same network. If Network module versions on a
particular network are mixed, the communication capability of the
network will be that of the earliest version of the Network module.



2.0

INTRODUCTION TO THE
AutoMax DISTRIBUTED
CONTROL SYSTEM

AutoMax is a programmable, microprocessor-based control system
capable of performing real-time control with millisecond response
time. Because AutoMax is modular, you can custom-configure the
system to meet the specific requirements of your application. In
addition, the Processor module operating system is included in the
AutoMax Executive software and can be loaded from the same
device used for writing application programs.

The available hardware modules include the following: computing,
communications, digital input, digital output, analog input, analog
output, motion control, and motor and drive control. In addition, the
system can be configured to include many other commercially
available Multibus-compatible modules.

Typically, an AutoMax system consists of a number of chassis, or
racks, containing various modules. Up to 43 racks, each containing
at least one Processor module, can be connected together as part of
a control network using Network Communication modules. For drive
control applications, each AutoMax rack can control up to 20 drives
(10 UDC modules maximum) by using Universal Drive Controller
(UDC) modules in a rack that also contains at least one AutoMax
Processor module. Using Remote Communication modules, any rack
containing at least one Processor module can control up to 7 remote
1/0O subsystems, which do not require Processor modules.

The system is designed to support the sharing of data among
Processors in a single rack (up to four), as well as among Processors
on different racks in a network. Applications can be distributed
among multiple Processors and racks. Common data, such as I/O
values, is accessible to all Processors simply by referencing the
appropriate variable name in a task.

Application programs are created in an MS-DOS™ or MS-Windows
environment using an 80486-compatible personal computer.
AutoMax supports three different programming languages: Ladder
Language, Control Block Language, and Enhanced BASIC
Language. Each of these languages is suited to a different type of
task commonly found in the industrial and process control
environment. AutoMax Control Block, BASIC, and PC tasks can be
executed on an AutoMax Processor. Only UDC Control Block tasks
can be executed on a Universal Drive Controller (UDC) module.

Ladder Language, also known as PC (programmable control)
Language, is used for sequential logic operations. Ladder
programming is very much like programming for a conventional
programmable controller, incorporating standard ladder diagrams to
establish the sequence and types of operations performed. AutoMax
Ladder language is described in instruction manual J2-3093 and
J2-3094.

Control Block language is used for programming control loops. The
Control Block language consists of BASIC statements that contain
special function calls, including amplifiers, integrators, function
generators, PID controllers, etc. Control Block language is described
in J-3676.
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The Enhanced BASIC language is used for general programming,
keyboard and CRT-based operator interfaces, and numeric
processing. Enhanced BASIC language is described in J-3675.

Using the AutoMax Executive software, application programs, or
tasks, created on the personal computer using Control Block or
BASIC are then compiled and downloaded to one or more AutoMax
Processor modules or UDC modules in a rack. Application tasks
created using Ladder language do not need to be compiled before
being downloaded. All application tasks can be run, monitored,
modified, and stopped from the personal computer using the
AutoMax Executive software.

See J-3675, J-3676, J2-3093, and J2-3094 for more detailed
information about programming for AutoMax systems.

ReSource AutoMax Programming
Executive Overview

The remainder of this chapter describes the AutoMax Programming
Executive software, which will be referred to as the Executive
software from here on. See Appendix N for the features that are new
in this release of the Executive software.

AutoMax Executive V4.x uses Microsoft Windows 95 (or later) to
provide a graphic environment for all the software functions
necessary to configure the hardware in your application and to
create, organize, document, and troubleshoot application tasks on a
personal computer. No special commands or syntax are used.

AutoMax Executive V4.x offline functions are contained within a set of
five Windows applications: System Configurator, Rack
Configurator, Variable Configurator, Task Manager, and Ladder
Editor.

The System Configurator is used to organize the application, or
system, into sections. Each section is a functional group of racks. For
example, all of the racks for a physical section of a machine could be
grouped into a section. See the heading “Application Organization”
in this section for more information.

The Rack Configurator is used to configure the modules in a rack;
the racks, heads, and rails connected to a remote I/O network; and
the two-point modules in digital rails. The Rack Configurator uses a
diagram of the AutoMax rack for configuring modules; a diagram of
the remote I/O network for configuring remote racks, heads, and
rails; and a diagram of the digital rail for configuring two-point
modules. The Rack Configurator can be used to add the UDC
module, specify the PMI and rail hardware, and enter drive
parameters.

The Variable Configurator is used to map variables to 1/0O or
memory points. It uses forms specific to the card on which the 1/O or
memory points reside. Mapping variables to physical locations on
individual modules and to common memory locations allows the
programmer to create application tasks referencing variable names
instead of actual physical locations. This application essentially
replaces the text configuration task used in earlier versions of the
executive.

The Task Manager is used to develop application tasks. In the
offline mode, the Task Manager is used to add, edit, compile, print,
and verify tasks. In the online mode, it is used to load, save, run,



stop, and delete tasks on the AutoMax Processor or UDC module.
Task error logs are viewed and cleared in the Task Manager.

The AutoMax Ladder Editor is a Windows-based editor used to
develop, edit, or view ladder (.PC) programs. The Ladder Editor
allows you to have multiple editing/viewing windows into the
graphical language program, and you can edit multiple programs in
the same session. The AutoMax Ladder Editor is also used to monitor
Ladder programs online. Note that older versions of AutoMax Ladder
programs (DOS-based ladder programs) can be converted into the
new Windows-based format. Instruction manual J2-3093 describes
how to use the Ladder Editor.

NOTE: You cannot monitor a Ladder program and use the Online Task
Manager at the same time because they both use the same
communication channel to rack.

A menu map for AutoMax Executive V4.x is shown in figure 2.1.

SYSTEM CONFIGURATOR
System | Sectionl Rack |Commands |Setup |On|ne

RACK CONFIGURATOR TASK MANAGER
Configure | Gotol Task | Commands | Setupl Online |
VARIABLE CONFIGURATOR ONLINE MENUS LADDER EDITOR
Variables | Goto | (DOS-BASED)

Figure 2.1 - AutoMax Menu Map

Application Organization

It is important to become familiar with the options available in each
Windows application and with the hierarchy of information about your
specific software application. You must first group all the software for
a given application in a system. You then divide the system into
sections. Sections are simply collections of racks (any number) and
help organize the system in any manner appropriate to the
application, e.g., related function or location.

The most basic level of application organization is the rack. The rack
consists of the application tasks for the rack and all the information
about the rack, including the modules and variables defined in it.
Racks correspond directly to the AutoMax racks which are installed
for the application.

To help you document the way in which your application is
organized, documentation files can be created for a system, section,
rack, or task. These text files can be used to explain design
specifications, notes about troubleshooting, or any other information.

For users with numerous specific applications, the AutoMax
Executive also allows you to group systems into libraries. Libraries
are used to store similar systems, e.g., plating systems. The default
library is called AMXLIB and will be sufficient for most users.
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The library/system/section/rack hierarchy allows you to structure
each application so that it can be easily understood and its parts
accessed quickly. It also allows you to carry out operations, e.g.,
copying, on an entire system, section, or rack.

Introduction to Configuring Racks and
Variables

Once you create the system/section/rack structure for your
application, you can begin to configure the hardware in your
installation. Hardware configuration consists of adding modules to
each rack (including network and remote racks, UDC modules, and
PMI rail hardware) to reflect the actual installation. The AutoMax
Executive checks that modules are added properly. For example, a
second AutoMax Processor module can be added only after a
Common Memory Module (M/N 57C413 or 57C423) has been
added. If your application includes modules that are not supported in
V4.x, you can use “generic” modules. There are three generic
modules: one with 32,768 registers (GEN32K), one with 8000H
registers in hex (GEN32KH), and one with 32 registers (GEN32) for
use in a remote /O rack (or in a main rack when 32 registers are
sufficient). Note that GEN32K and GEN32KH modules can be used
only in a rack that contains an AutoMax Processor module.

After you have added a module, you can map variables to 1/0 points
or common memory on that module using “forms” tailored as
required for the specific register organization on each module. This
variable configuration “map,” along with information about the
application tasks for the rack, is stored in databases, and must be
compiled and downloaded to the rack along with application tasks
before application tasks can run in the rack. This configuration
information is sometimes called the configuration task.

After you have completed the physical configuration of your system,
you can generate a bill of material which lists all of the racks, heads,
rails, and modules used in the system along with the needed
batteries, cables, and optional hardware and software. See Appendix
L for additional information.

Introduction to Creating Application Tasks

After you have configured I/O points and common memory using
variable names, you can create application tasks (programs) using
these variable names instead of locations. You can create BASIC
tasks, PC/Ladder Logic tasks, and Control Block tasks. BASIC and
Control Block tasks are stored in text files which are edited using a
text editor; PC/Ladder Logic tasks are stored in binary files and
edited using a custom editor. A Ladder Editor is included with the
AutoMax Programming Executive software. In addition, you can
create “include” files which are added to a BASIC or Block task when
it is compiled (by using the BASIC language INCLUDE statement).

Once the variables have been configured and the application tasks
created, you can compile the tasks to create object code that will run
on the AutoMax Processor or UDC module(s) in the rack. PC/Ladder
Logic tasks are stored as object code and do not need to be
compiled.



Drive Control

Tasks that control Distributed Power Drives (DPS) are stored and
executed on UDC (Universal Drive Controller) modules in the rack.
UDC tasks are written in control block language. They are referred to
as “UDC tasks.” See the appropriate DPS programming and
configuration instruction manual for more information about UDC
tasks.

Multi-Tasking

AutoMax Processors are capable of multi-tasking. Each AutoMax
Processor can execute multiple application tasks based on a priority
basis, sharing common data between tasks. Application task
execution can also be coordinated using BASIC language statements
and functions in both BASIC and Control Block tasks.

Each UDC module can execute two independent Control Block tasks
to control two separate drives of any type, usually referred to as
Drive A and Drive B. UDC tasks A and B execute sequentially (task A
executes, then B) based on a user-defined interval of 500 usec CCLK
signal. If only one task is required, i.e., the UDC module will control
only one drive, the drive can be connected through either channel A
or B.

The UDC tasks on one module share the data in the dual port
memory. UDC tasks cannot, however, share data with tasks on other
UDC modules, or with tasks on AutoMax Processors, unless an
AutoMax task reads from or writes to the UDC’s dual port memory.
Only AutoMax tasks can move data between two or more UDC tasks
on different UDCs, and between UDC tasks and AutoMax tasks.

The following table illustrates the differences between UDC modules
and AutoMax Processors.

UDC Module and AutoMax Processor Comparison

Maximum # Maximum #
in a Rack of Tasks** Programming Languages
AutoMax 4 32 BASIC, Control Block* or
Processor PC/Ladder Logic
2 (1 each for
UDC Module 10 drives A/B) Control Block*

* A subset of BASIC statements and functions is permitted. The two types of
Control Block tasks (UDC and AutoMax) support slightly different subsets.
These are listed in the Control Block instruction manual (J-3676) and in
Appendix C of this manual.)

** Each rack can have a maximum of 32 tasks loaded into it. This total does not

include BASIC “include” tasks.
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Introduction to Online Operations

Before you can go online to any rack in the system, the operating
system, or runbase, for the AutoMax Processor and UDC module(s)
must be loaded to the rack. In general, you will only be concerned
with the file types listed below for purposes of loading to the rack.

1. Operating system (OS) file
Each Processor module and UDC module must have an
operating system file. The operating system for each Processor
module in a rack is usually the same. The Processor operating
system is included in the Executive software. UDC OS files are
included in the separately-purchased DPS software options. Note
that UDC operating systems contain within them operating
systems for the Power Module Interface (PMI) hardware they are
connected to. See section 5.4.3 for more information.

2. Configuration file
One configuration file is required for each rack. This file is stored
on the Processor module. If there is more than one Processor
module in the rack, the file is stored on the Common Memory
module. Configuration files are identified by the extension “.CNF”
in the file name. After they have been prepared for loading to the
rack, the configuration files will have extension .OBJ. See
section 5.4.3 for more information.

3. Application task files
Application tasks are stored and executed on Processor modules
and Universal Drive Controller modules in the rack. Each
Processor module may store/execute more than one task. Each
Universal Drive Controller module may store/execute one or two
tasks. Application tasks are identified by the one of the following
extensions in the file name: .BLK , .PC, or .BAS. After the files
have been prepared for loading to the rack, however, they will
have extensions .OBJ, .PC, and .OBJ, respectively. See
chapter 8 for more information.

4. Parameter object file
Each Universal Drive Controller module must have one
parameter object file. Parameter object files are identified by the
extension “.POB” in the file name. See chapter 8 for more
information.

AutoMax Help Screens

The AutoMax offline “help” feature uses the same menu structure
and options as Windows Help. For a description of the Windows Help
feature, refer to the Microsoft Windows User’s Guide.

Help is available for each of the four applications in AutoMax
Executive V4.x (System Configurator, Rack Configurator, Variable
Configurator, and Task Manager). Help is also available for most
dialog boxes. In addition, pop-up help is available for key terms.
Simply press F1 (or click on Help) from any screen or dialog box
listing that option. F1 is reserved exclusively for accessing the Help
feature. Note that help for online commands, also accessed using F1,
consists of text files and does not use the Windows Help menu
structure.



3.0 NOTES ON INSTALLATION

This section describes what you need to know before installing the
Programming Executive software. Refer to instruction manual
J2-3103 for the installation procedure.

WARNING

QUALIFIED PERSONNEL MUST READ AND UNDERSTAND THE APPLICABLE
AutoMax AND DCS 5000 INSTRUCTION MANUALS IN THEIR ENTIRETY PRIOR
TO INSTALLING, ADJUSTING, OPERATING, AND SERVICING THE AutoMax
SYSTEM AND THE MACHINERY THAT IT OPERATES. FAILURE TO OBSERVE
THIS PRECAUTION COULD RESULT IN BODILY INJURY OR DAMAGE TO
EQUIPMENT.

Requirements for installing the Programming Executive:

1. Your computer must be an IBM-compatible 80486-based (or
higher) system with at least 16MB RAM, a 80MB hard drive, and
a mouse.

2. A serial port must be available for communication with the
AutoMax Processor. If you want to use a serial mouse while your
computer is connected to the Processor, you will need a second
serial port.

3. Your computer must have Microsoft Windows 95 (or later)
software installed.

3.1 Installing and Running the Programming
Executive Software on the Personal
Computer

Before you load the Programming Executive software onto the
personal computer, read carefully both the instruction manual
describing the operation of the personal computer you will be using
and the manual describing the Windows 95 operating system. Note
that you cannot install the Programming Executive software if
Windows 95 is not already installed on your personal computer.

You will need to refer to the installation instructions in J2-3103, found
in binder J2-3104, for the specific steps required to install the
software. Read the instructions carefully and follow all the steps in
the order given to install the software properly.

For Personal Computers with Other AutoMax Executives
Installed

You can install and run version 4.x of the AutoMax Executive
software on the same personal computer with any other version of
the Executive if you have configured Windows 95 to multiboot to
DOS and have Windows 3.1 installed separately. To run AutoMax
V4.x, you must boot up in Windows 95; to run any of the version 3
Executives, you must boot up in DOS and then run Windows 3.1.
Note that you cannot run different versions of the Executive
simultaneously.
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3.2

3.3

3.3.1

Running the Programming Executive

Once you have installed the Executive, you can run it by clicking the
AMX icon on the desktop. From Windows 95, click on start and
choose:

Programs>AutoMax V4>AutoMax Programming Executive

When you run the AutoMax Executive, the first screen displayed
after the name and copyright information is the System Configurator.
Choose the Setup menu and then select AutoMax to run the
AutoMax configuration procedure. This will allow you to make
changes to the AutoMax Executive configuration. See section 5.5.2
for detailed instructions.

Installing a Mouse

In addition to the AutoMax Executive and Windows software, you
must also install a mouse and the software required to support it. A
list of compatible mice is included with the Windows software
package.

A mouse is used to move the cursor or pointer on your screen to
make selections or specify areas for data entry. There are two
different types of mice, a bus mouse and a serial mouse. Each type
has its own installation procedure.

Refer to the documentation provided with your mouse for the proper
installation procedure.

Connecting the Personal Computer to an
AutoMax Processor

For all online operations, such as running or monitoring application
tasks and loading operating systems, the personal computer must
be connected with a serial cable to an AutoMax Processor module
(M/N 57C431 or 57C435) in the rack or via the AutoMax Network
using an AutoMax PC Link Interface module. Section 3.3.1 describes
serial connection; section 3.3.2 describes the PC Link module.

Serial Connection

The cable connection is usually made between the COM1 port on
the personal computer and the upper port, labeled
“Programmer/Port B”, on the Processor module in the rack. If you
want to access the Processor through COM2 or via modem, you
can select the “Com 2” parameter on the Communications Setup
screen. See 5.5.3 for more information. See Appendix F in the
AutoMax Processor module instruction manual (J-3650) for
information on using a modem with an AutoMax system. If there are
multiple AutoMax Processor modules in the rack, you must connect
your personal computer to the upper port of the leftmost Processor
module. Through the single connection at the leftmost Processor,
the personal computer can communicate with any Processor in the
rack, with all I/O modules located in this rack, and with all remote
I/0O modules connected through a Remote Communication module
(M/N 57C416) to this rack. Refer to Appendix A in this instruction
manual for a description of the pins on the Programmer/Port B port
when it is used to communicate with the personal computer.
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Baud Rate

The default baud rate for communication between the personal
computer and the Processor is 9600 (19200 for M/N 57C435
Processor). The operating system for the Processor module(s), as
well as application tasks that are loaded using the /ALL option, will
be loaded at 9600 baud if there are no tasks currently running in the
rack.

You can change the baud rate by editing the Baud Rate parameter
on the Communication Setup screen. See section 5.5.3 for more
information. The allowable baud rates are 1200, 2400, 4800, 9600
and 19200 baud. You can override the baud rate settings at any time
through the BAUD RATE option available when you are online with
the Processor(s) (see 12.1).

Cable Connection

You will need to purchase cable M/N 61C127 or manufacture a serial
cable with a 9-pin connector on one end for the personal computer
and a 25-pin connector on the other end for the Processor module.
Use the cable to connect the serial port on the personal computer to
the upper connection, labeled “PROGRAMMER/PORT B”, on the
leftmost Processor module in the rack. See Appendix A for a
description of the pins and directions for making your own cable.

Using a PC Link Module

The AutoMax Programming Executive software supports the use of
the AutoMax PC Link Interface module (M/N 57C445) to
communicate with a rack over the AutoMax Network. The PC Link
module is functionally equivalent to a Network Communications
module, and allows the personal computer in which it is installed to
function as a drop on the AutoMax Network. By using AutoMax PC
Link modules, up to four PC workstations can communicate with a
single AutoMax rack.

Use the procedures described in the AutoMax PC Link Interface
Module instruction manual (J2-3011) to configure and install the PC
Link module in the personal computer, and to load the PC Link
software onto the personal computer’s hard disk. Note that the PC
Link software (included with the PC Link module) must be
loaded in the same directory as the AutoMax Programming
Executive software. This will ensure that the PC Link module is
recognized by the Programming Executive.

Section 5.5.3 of this manual describes how to configure the
Programming Executive to use the PC Link module for online
communication.

Connecting the Personal Computer to an
AutoMax PC3000

Depending on the configuration of the AutoMax PC3000, you can
connect the personal computer:

e directly to the PC3000 via the ISA bus

e directly to port B of the PC3000 Serial card

e remotely to the PC3000 via the DCS-NET network
e remotely to the PC3000 via modems
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Refer to the AutoMax PC3000 User’s Manual for step-by-step
descriptions of connecting the personal computer to an AutoMax
PC3000.

User Ports

All AutoMax Processor ports in the rack, other than the port used to
connect the Processor to the personal computer, are available for
use by the application programs running on the respective AutoMax
Processor modules. See 10.6 for more information on user ports.

The ports are accessed using the OPEN statement (OPEN “PORTA”
or OPEN “PORTB”) in BASIC tasks. Refer to J-3675, the Enhanced
BASIC Language Instruction Manual, for more information on the
OPEN statement. Refer to the AutoMax Processor module data
sheet (J-3729), which accompanied the Processor module, or the
AutoMax Processor Instruction Manual (J-3650) for a description of
the pins on user ports.



4.0 GETTING AROUND IN THE

4.1

4.2

AutoMax EXECUTIVE

Keyboard Keys

In this manual, keynames are capitalized (ESC, ENTER, CTRL). A
plus sign (+) used between two keynames indicates that those keys
must be pressed at the same time. For example, “Press ALT+ESC”
means you should press the ALT key and hold it down while you
press the ESC key and release it. Then release the ALT key. A
comma between two keys indicates that those keys must be pressed
sequentially. For example, “Press ALT,SPACEBAR” means you
should press the ALT key and release it; then press the SPACEBAR
and release it.

The DIRECTION keys are the four arrows on the keyboard that are
used to move the selection, pointer, or cursor on the screen. The
keys are written as UP, DOWN, LEFT and RIGHT. When using the
keyboard, you usually use the DIRECTION keys to move the cursor.
ENTER is usually used to execute a chosen command.

Mouse Buttons

When using a mouse, you use the left mouse button for most
functions. (It is possible to swap the left and right button functions.)
To point, move the mouse until the pointer rests on what you want. To
click, press the button and release it. To click-and-drag, press the
button and hold it down while moving the mouse. To double-click,
press and release the button twice in rapid succession.

Making Selections

A basic concept in the Programming Executive is that you must first
select an item before you can perform an operation. For example,
you select a window and then work in it, or you select an item, e.g.,
an application task, and then do something to it, e.g., delete it.

Directory Structure

The library is the base directory under which all the AutoMax systems
are stored. The default drive and library name are specified as part of
the Setup procedure for the AutoMax Executive software. If you want
to create a new library or change the default (selected) library or
drive, you must use Setup. See section 5.5.2 for more information.

The system database files are stored as follows:
d:\library\system

where:
d is the disk drive
library is the name of the library
system is the name of the system

The system database files define the system and the sections, racks,
and network-wide variables in the system. The \system subdirectory

includes the documentation files for the system and for the sections

and racks within the system.
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The rack database files are stored in d:\library\system\rack, where
“rack” is the name of the rack. The rack database files define the
modules, tasks, and variables in the rack. The \rack subdirectory
includes the source code, object code, cross reference files, and
documentation files for the application tasks in the rack.

Backup of the AutoMax Executive software library directory and all its
subdirectories should be done on a regular basis using the DOS
XCOPY command.

Database Files

The AutoMax Executive software stores the data for AutoMax systems
in dBASE lll-compatible database files. There are four databases for
each system and five databases for each rack in a given system.
Database files are designated by a dollar sign ($) as the first
character of the filename and a .DBF extension. Index files (which
contain pointers to where in the database information is stored) also
have a dollar sign ($) as the first character of the filename, but they
are assigned a .NDX extension.

For each system:

$SYSTEM.DBF
$SYSTEM1.NDX defines the system

$SECT.DBF
$SECT1.NDX  defines the sections in the system

$RACK.DBF
$RACK1.NDX
$RACK2.NDX  defines the racks in the system

$NET.DBF

$NET1.NDX

$NET2.NDX

$NET3.NDX defines the network-wide variables in the
system

For each rack in a system:

$CARD.DBF
$CARD1.NDX  defines the modules in the master rack and
any remote racks

$IORACK.DBF

$IORACK1.NDX defines any remote racks connected to the
rack

$TASKS.DBF

$TASKS1.NDX defines the tasks in the rack

$SWVAR.DBF

$SWVAR1.NDX

$SWVAR2.NDX
$SWVAR3.NDX defines the variables configured in the rack

$PARAM.DBF
$PARAM1.NDX defines parameters for UDC module

See Appendix E for a description of the relevant fields for all of the
AutoMax Executive databases.
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AutoMax File Types

In addition to the files described in section 4.3, the following file types
may be created when you use the Programming Executive. The file
type is determined by the file extension. AutoMax uses the file
extension to determine the particular editor (text editor or Ladder
editor) to be used. When you create a file, the Executive appends
one of the following file extensions to designate the file type:

.BAS BASIC tasks

.BLK Control Block tasks

.CNF Configuration files

.PC PC/Ladder Logic tasks

INC Include files (see BASIC statement INCLUDE)

.SDC System documentation files

.CDC Section documentation files

.RDC Rack documentation files

.TDC Task documentation files

.IDC Include documentation files

.DBF Database files

.NDX Database index files

XRF Cross-reference files

.LOG Log files

.LST Task list files

.OBJ Object files (BASIC, Control Block, or
Configuration)

.POB Drive parameter object files

.0S System files

.EXE " "

.BAT ” ”

.INI " "

.ERM ” ”

.HLP ” "

.IMA ” ”

.DAT ” ”

After you edit and save an existing file using the Ladder Editor,
AutoMax renames the original file by adding the at character (@) at
the beginning of the file extension and dropping the third letter in the
file extension. This makes it possible to edit a file once without losing
the original. For example, editing and then saving the task SPD.PC
would result in the edited version of the task being saved as SPD.PC
and SPD.@PC as the backup.

Note that if you choose a different text editor in AutoMax Setup (see
section 5.5.2), the character used to designate backup files, if any,
may be different than described above. If your text editor creates
backup files by attaching a .BAK file extension, be sure that you give
all task files unique names to avoid writing over an existing backup
file. For example, if you create a BASIC task and an Include file with
the same name (TASK1.BAS and TASK1.INC), and then edit
TASK1.BAS, the backup file will be named TASK1.BAK. If you then
edit the Include file, its backup would write over, and you would lose,
the backup for the BASIC task.

The Executive software maintains a maximum of two versions of any
task file. Backup copies of the database files are not maintained. If
more than two versions of any file need to be maintained, the file
should be copied under another name using the COPY command
from the Windows Explorer.
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4.5

4.6

Text Editor

Microsoft WordPad is the default text editor used to create and edit
Control Block and BASIC tasks, BASIC “include” files, and
documentation files. The text editor is called up automatically
whenever the task to be edited is a BASIC or Control Block task. See
your Windows documentation for instructions on using WordPad.

If you do not want to use WordPad as your text editor, you can
designate a different text editor.

Step 1. Verify that the text editor is in your DOS PATH.

Step 2. Ifitis a DOS-based editor, you must also create a .PIF file
for it. This is done with the Windows PIF Editor.

a. Access the Windows Program Manager.

Choose the Accessories Group.

Choose the PIF Editor.

Select Open from the File menu, and specify NE.COM.

In the Program Filename field, change NE.COM to the
name of your text editor (as it appears in your DOS
PATH).

f. In the Window Title field, enter the descriptive name of
your text editor.

g. Save the file.

®© o 0 T

See the Microsoft Windows User’s Guide for more
information on the PIF Editor.

Step 3.  Enter the name of your text editor during AutoMax Setup.
See section 5.5.2 for the AutoMax Setup procedure.

Graphical Ladder Editor

The Graphical Ladder Editor is used to create, edit, and view
PC/Ladder Language tasks. The editor is included with the AutoMax
Executive. It is called up automatically when you edit a ladder task, or
can be accessed by selecting the Ladder Editor icon from the
AutoMax group window. It is also called up when you choose the
Monitor PC Program command from the Online menu in the System
Configurator or the Task Manager. Refer to J2-3094 for more
information on AutoMax Graphical Ladder Language. Refer to the
AutoMax Graphical Ladder Editor Manual (J2-3093) for information
about the Graphical Ladder Editor.
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USING THE SYSTEM
CONFIGURATOR

The System Configurator is used to create, edit, import, and delete
systems, sections, and racks. The System Configurator is the first
screen displayed after the AutoMax Programming Executive
identification screen. Three columns entitled Systems, Sections, and
Racks are shown on the screen.

These columns list in alphabetical order the systems in the current
library, sections in the selected system, and racks in the selected
section.

The current library is displayed on the top line of the screen. A library
is the highest level of organization in the AutoMax Programming
Executive. Normally, the first system in the list will be highlighted as
the default selection, along with the first section and rack in the two
other columns. The sections displayed are sections within the
selected system. Likewise, the racks displayed are racks within the
selected section. Figure 5.1 illustrates the System Configurator menu
structure.

=] System Configurator: SYS2 SECT1 RACK1 in C:JAMXLIB [~ <]
System  Section Rack C Setup_ Online Help!

SYSTEMS SECTIONS in SYS2 | RACKS in SECT1 |
RAGK1

System Section| Rack
Add... Add.. Add...

Copy... Copy... Copy...
Modify Info... Modify Info... Modify Info...
Remove Remove Remove
Display Info... Display Info... Display Info...
Document Document Document
Transfer Print... Generate Rack Configuration Listing
Transfer-Plus Transfer Generate Rack Cross-reference
Import... Select All Brint...
Select All Version Control Library ¥ Transfer
G Network C: Transfer-Plus
Print... Import...
Select All

Set Token Password...
Show Tokens... Configure Rack F3

— - Manage Tasks F4
Version Control Library ¥

Set Token Password...
Exit
About... Version Control Library ¥
Commands Online
Online Task Manager
i Monitor PC Program

Load 03 Single Rack
Load 03 Network Wide
Erase 03
Repair System databases
Repair Rack databases

Figure 5.1 - System Configurator Menus
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5.1.1

System Menu

The System menu includes all of the commands that operate on
systems. A system is the (upper level) designation for an entire
application, e.g., a plating line system. You can add new systems or
import existing ASD Version 8.x systems. You can modify, edit,
transfer, and remove existing systems, as well as print the system
files. The sections that follow describe the commands in the order in
which they appear on the System menu. For each of the commands,
required data fields are denoted by (R) and optional data fields are
denoted as (O).

Adding a System

You can add a new system by naming the system and then adding
sections and racks. Use the following procedure to add a new
system. See figure 5.2 for an illustration of the Add System dialog
box.

Step 1.  Select Add from the System menu to display the Add
System dialog box.

Step 2.  Enter the following information:

System name - The application name; an alphanumeric
string of up to 8 characters (no spaces, hyphens, or
underscores). The system name must be unique within
the current library. (R)

Customer - The end user of the system; an alphanumeric
string of up to 40 characters. (O)

Engineer - The engineer in charge of the system; an
alphanumeric string of up to 31 characters.(O).

Description - A description of the system; an alphanumeric
string of up to 40 characters. (O)

Step 3.  Select OK to add the system to the database or Cancel to
return to the System Configurator without adding the
system. When a system is added, it will be inserted into
the list of systems in alphabetical order and become the
selected system.

Mame:

Customer:

Engineer:

Description: [SAMPLE SYSTEM |

2468081

|INDIﬁ INC. |

|s. BAGWELL

DK
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Figure 5.2 - Add System
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Copying a System

You can copy an existing system and save it to an AutoMax library.
Use the following procedure to copy a system.

Step 1.  Select Copy from the System menu to display the Copy
System dialog box (see figure 5.3).

Step 2.  Select the source drive, library, and system. Select OK to
continue, or Cancel to return to the System Configurator
without copying the system.

Step 3.  The Modify Destination System dialog box is displayed
(see figure 5.4). Enter the following information:

Name - The application name, an alphanumeric string of up to 8
characters (no spaces, hyphens, or underscores). The name must be
unique within the current library. (R)

Customer - The end user of the system, an alphanumeric string of up
to 40 characters. (O)

Engineer - The engineer in charge of the system, an alphanumeric
string of up to 31 characters. (O)

Description - A description of the system, an alphanumeric string of
up to 40 characters. (O)

Step 4. The Copy System Status dialog box is displayed while the
selected system is being copied. You can abort the
process by selecting Abort at any time. When the process
is complete, the system is added into the list of systems in
the System Configurator in alphabetical order.

Figure 5.3 - Copy System Dialog Box
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5.1.6
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Modify Destination System

NDEFINED

Figure 5.4 - Modify Destination System Dialog Box

Modifying System Information

Select Modify Info to display the Modify System dialog box for the
selected system. You can make changes to information displayed in
the Customer, Engineer, or Description fields. The Name field cannot
be changed. If there is an error in the name of a system, you must
remove the system, then re-enter it using Add. Select OK to save the
changes to the database or Cancel to return to the System
Configurator without modifying the system information.

Removing a System

Select Remove to delete one or more selected systems, including all
the associated sections, racks, and tasks. A confirmation box will
appear on the screen.

Note carefully that the selected system and all its sections, racks,
modules, tasks, and variables will be deleted if you confirm the
Remove command with “OK”.

Displaying System Information

Select Display Info to display the Display System dialog box for the
selected system, which will list the name, customer, engineer, and
description fields for the system. You cannot make changes to any of
the information displayed. Select OK to return to the main window.

Editing the Documentation File for a System

Select Document to access the text editor, which you can use to
create or edit the documentation file associated with the selected
system. The file will be named automatically (the same name as the
system, with an .SDC extension) and will be stored in the system
subdirectory under the library directory.
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KliSysten Print:

(Includes system doc and net =xrfss
section docs; rack docs,xrfs and params;:
task doecs, sources and =xfs)

Custom Print

(] System Documentation

] one

[1all Metworks

Printing System Files

The Print System command enables you to print out files relevant to
one or more systems. After selecting one or more systems from the
System list, select Print from the System menu. A dialog box with the
various print options will be displayed (see the figure below). Note
that “cross reference” is abbreviated “xrf” in some dialog boxes.

Hetwork ( A-Z ) [:]

[(Juse Existring Cross-reference

|:| Generate Log

(1] 4 ‘ Cancel ‘

Figure 5.5 - System Print Dialog Box

There are several print options at the system level. Options are
enabled (or disabled) depending on which check boxes are selected
(checked). The dialog box will initially display System Print as
selected (checked). The Use Existing Cross Reference Files and Log
Errors options will be enabled, but not selected. The other options
will be disabled.

Selecting System Print will print out the following for each of the
selected systems:

e System title page (system name, description, engineer, customer,
and a list of the sections in the system.

e System documentation file
® Network cross reference file

e Section title page (section name, description, engineer, and a
list of racks in the section).

® Section documentation file

® Rack title page (rack name, description, engineer, location,
and a list of the tasks in the rack).

® Rack documentation file

® Rack cross reference file
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® Rack parameter file (only for racks containing UDC
modules)

e Task title page (task name, description, engineer, slot,
priority, critical, reconstructible, utility).

® Task documentation file
® Task source code
® Task cross reference file

If you de-select (uncheck) System Print, the System Documentation
and Network Cross Reference options (listed in the Custom Print
box) will be enabled. Select System Documentation to print out the
system documentation file.

The Network Cross Reference options are mutually exclusive. If you
choose One Network, you must also enter the network letter. If
multiple systems have been selected, the One Network option will be
disabled. If you choose All Networks, the network cross reference
will be printed for all of the networks in the system.

Select Use Existing Cross Reference Files if you know that the
cross reference files are current. Selecting this option will save time
since new files will not be generated before printing. If cross
reference files do not already exist, they will be generated and
printed. Note that cross reference files generated by the print routine
will be deleted after printing.

Select Generate Log to create a log file that will list any errors that
may occur during the print job. Each system will have a separate log
file. The log file will exist under the system directory and will be
named _PRINT.LOG. If there are no errors, the log file will simply list
the files that were printed.

Transferring a System

The Transfer command can be used at the system, section, rack, or
task level. The description that follows applies to Transfer at all levels.

The Transfer command is used to transfer copies of all or part of an
AutoMax system from one computer to another, e.g., from the
development site where the system is configured and application
tasks are written to the actual installation site via floppy disks or
removable hard disks.

When using the Transfer command to provide the required files for a
site which is using the Run-Time Executive software, the supplier
should select the “Object Files” option described in the procedure
below. This will provide the target site with all the necessary files
(configuration, task, and drive parameter files) as well as the
database files. Note that the database files are not required when
using the Run-Time Programming Executive software, and can be
deleted from the diskettes that will be provided to the site.

The Transfer Plus command can be used at the system, rack, or task
level. Transfer Plus provides the following enhancements to Transfer:

® Provides a warning if zero length files or files with older dates are
encountered.

® Provides an option to transfer only newer files.

® Uses the actual disk space available rather than requiring empty
diskettes. This allows multiple racks per diskette.



e Correctly handles the case where files move between diskettes on
subsequent transfers.

e Allows you to transfer the rack configuration only.

e Transfers monitor files (.$MV and .$IO files) when transferring a
rack at either the system or rack level.

® Uses a Status dialog box instead of writing to the main window.
This gives you the opportunity to cancel the transfer operation at
any time.

NOTE: Transfer Plus can read diskettes made using the Transfer
command. However, Transfer cannot read diskettes made using the
Transfer Plus command. Therefore, both commands are supported. If
the target system is on a personal computer that uses a previous
version of the Executive, you must use the Transfer command to
transfer system, rack, or task data.

What Is Transferred?

The information that the Executive software keeps for an entity
(system, section, rack, or task) is considered to be part of that entity
when transferring. This means that when a rack, for example, is
transferred, its description, location, and engineer may be changed
at the destination, and this information will be brought back when the
rack is transferred back to the site manager.

Transfer Options

Three different options are available to select the files that will be
transferred in or out of the library. The “Task object files” and “Cross
reference files” options can be selected when you transfer files, but
this is not necessary because they can be re-generated from the task
files. The “System wide information only” option transfers all files that
define the system. It should not be used when transferring an entire
System because all of the files in the system will typically be required
at the eventual “destination” of the system. Task Transfer (from the
Task Manager) can be used whenever a copy of one or more tasks
(but not the whole rack) is desired.

Using Transfer for Backup

For medium and large systems, one personal computer at the
installation site is typically used to store the entire system. The
operator in charge of this personal computer will be referred to as the
“site manager.” The site manager maintains an up-to-date copy of
the entire system, and performs such functions as daily backup to a
permanent storage medium for safe-keeping in the event of a hard
disk failure. Backup also serves as a means to undo changes that do
not work as intended. The Transfer command can be used to make
these backup copies if a commercial backup package is not
available.

A Typical Scenario

The software for individual racks is typically transferred to a portable
personal computer which will be taken out to the rack to load, run,
and de-bug the application tasks.

To transfer a rack or group of racks to the portable personal
computer, the site manager would use the Transfer command on the
Rack or Section menus, depending on how many racks are needed.
Regardless of how many racks the portable contains, it will require a
copy of the system-wide information. Without this information,
AutoMax Executive software running on the portable would not be
able to access the racks. To obtain a copy of the system-wide
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information, the site manager would need to run Transfer from the
System menu, and select the “System-wide information only” option.
The site manager may wish to consider making sets of the
system-wide information floppies available whenever this information
changes.

Once the racks and system-wide information are on floppies, the site
manager will need to transfer them to the portable personal
computer. To do this, the site manager should run the Executive on
the portable and select Transfer from the System menu. Using the
“System-wide information only” option, he should transfer the system
information from the floppies to the hard disk. Once the system
information is there, he can select the system, section, and rack(s)
desired, and use Transfer from either the Section or Rack menus to
transfer the rack files from the floppies.

To transfer the racks back to the site manager for backup, printing,
network updates, etc., an operator should Transfer from the Section
or Racks menu to transfer the files, first to floppies, and then to the
site manager. The system-wide information should never be
transferred from the portable personal computer to the site manager.

Some Precautions

When racks and copies of the system-wide information are
distributed to various personal computers, all users who have copies
of the same files must be aware that only one of the copies can be
considered to be read/write. All other copies are to be considered
read-only. Since the system-wide information is used by all racks, it
should only be changed when the entire system is present on the
hard disk. For this reason, the copy of the system-wide information at
the site manager should be considered the only changeable copy.
This means that no changes to the system structure, such as adding
or removing sections and racks, should be made on the portable
personal computers. No changes to network-wide variables should
be made on the portable personal computers because these are also
part of the system-wide information. Any network changes that are
required for de-bugging on the portable personal computers should
be done with unlinked local variables. These changes must later be
made network-wide when the rack is transferred back to the site
manager’s PC. When a rack is transferred from the site manager to a
portable personal computer for debugging, the copy at the site
manager must be considered read-only.

Step-by-Step Procedure for System Transfer using the Transfer
Command

Use the following procedure to transfer systems using the Transfer
command. If you are transferring to diskettes, you will need at least
one diskette for each rack in the system. You will be prompted for
additional diskettes, if needed. Diskettes can be formatted as needed
or, to save time, you can use blank pre-formatted diskettes. Figure
5.6 illustrates the System Transfer dialog box.

Step 1.  Select the system(s) to be transferred from the systems
list.

Step 2.  Select Transfer from the System menu. The Transfer
dialog box will be displayed with the current AutoMax
Executive drive and library (as designated in AutoMax
Setup) listed in a box on the top left.

Step 3.  Enter information for the following fields. Some fields may
contain default entries. If you do not change these fields,
the default will be used.



Step 4.

Step 5.

Direction arrows - Transfer the system To (left arrow) or
From (right arrow) the current AutoMax Executive V4.1
library. Select the appropriate option button.

Drive - Enter the source drive or the destination drive. If A
or B is entered, AutoMax Executive V4.x assumes the drive
is a floppy drive; otherwise, AutoMax assumes a hard
drive.(R)

Library - Enter the library directory to copy the system(s)
from or to. (R)

Format Floppies - Select if you want to format destination
diskettes.

High Capacity - Select if you want to format and/or write to
high density diskettes. The appropriate diskette capacity
will be displayed.

System(s) - The AutoMax Executive will list the system(s)
selected when the Transfer command was called. If you
are transferring out of the current library, make certain that
this field lists all of the systems you have selected. If you
are transferring systems in, enter the system names
separated by commas or spaces. (R)

System-wide information only - If this box is selected, only
the system, section, rack, and network databases, and the
system documentation file will be transferred.

Select which of the following groups of files you want to
transfer with the system. These files are not necessary
since they can be regenerated from the source files.

Obiject files - the compiled application tasks, parameter
object files, and rack configuration object file(s).

Cross-reference files
Transfer Tokens (See Appendix N for more information.)

Select Help for information about the transfer procedure,
Cancel to return to the System Configurator without
transferring a system, or OK to begin the system transfer.
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Figure 5.6 - Transferring a System Using Transfer

Step-by-Step Procedure for System Transfer Using the
Transfer-Plus Command

Use the following procedure to transfer systems using Transfer-Plus.
If you are transferring to diskettes, you will be prompted for additional
diskettes, if needed. Diskettes can be formatted or, to save time, you
can use pre-formatted diskettes. Diskettes do not have to be blank.
Figure 5.7 illustrates the Transfer-Plus dialog box.

Step 1.

Step 2.

Step 3.

Select the system(s) to be transferred from the systems
list.

Select Transfer-Plus from the System menu. The
Transfer-Plus dialog box is displayed, with the selected
systems listed.

Enter information for the following fields. Some fields
contain default entries. If you do not change these fields,
the defaults will be used.

Source/Destination - If you are transferring to or from
floppy diskettes, you must also select floppy drive A or B.

If you want to transfer to or from another AutoMax library,
select More Options and then enter the drive and AutoMax
library name.

Format - Check this box if you want to format the diskettes
before transferring the files. You can also enter Format
Qualifiers (DOS FORMAT switches).

System(s) - The systems selected when the Transfer-Plus
command was called are listed. You can edit this list. If you
are transferring from diskette, or from another AutoMax
library, enter the systems to be transferred.



Step 4.

Newer files only - Check this box to transfer only the files
that have more recent dates than those files (with the
same name) existing on the diskette from a previous
transfer.

Options - Check the desired options.

System wide information only - Transfer only the system,
section, rack, and network databases, and the system
documentation file.

Object files - Transfer the compiled application tasks,
parameter object files, and the rack configuration object
file(s).

Cross-reference files - Transfer the cross-reference files.

Select Help for information about the Transfer-Plus
procedure, Cancel to return to the System Configurator
without transferring a system, or OK to begin the transfer.
You will be prompted for diskettes as needed.

A message is displayed when the transfer is complete. You can then
transfer additional systems.

Transfer-Plus

5o ination Format
g Dy Floppy Drive— ™ Format
From floppy
@A C8 Format Qualifiers

|

System(s): | 5¥51

[%x Newer files only

'Dpliulla

[~ System wide information only
[~ Object files

[~ Cross reference files

Cancel

Help

.

Source/Destination

) To floppy
C

Drive:

ry

) From another library

Library: IAHXLIB

Detail of Source/Destination
when "More Options" is selected.

Figure 5.7 - Transferring a System Using Transfer-Plus
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Importing a System from ASD

You can import a system created with the AutoMax Software
Designer (ASD) Version 8.x (M/N 57C310-57C313) into the AutoMax
Executive software. The system must not already exist in the AutoMax
Executive software. This procedure does not delete, or alter in any
way, the original ASD system.

The Import procedure will add the system, sections, and racks using
information stored in the ASD file. One section is created for each
network, and all of the racks named with that network’s letter are
stored in that section. If a rack is connected to more than one
network, the “primary” network is used. The rack’s name in ASD (for
example, A00) indicates which network is primary (in this example,
A). The description, engineer, and customer data for the system and
each rack are transferred from the ASD file. Import adds racks using
the same process as for importing an AutoMax Version 2 rack.

The Import procedure will add as many modules to the rack as
possible based on the definition type found for a given slot (see
section 5.1.9.1 for information regarding module types). Import will
add the variables and their descriptions defined in the configuration
task. The network-wide variable names will be added using the .NET
files, if any. .NET files define network addresses for GBLDEF
variables in configuration tasks.

The tasks (name, type, priority, critical flag, and Processor slot)
defined in the configuration task will also be added. Task source files
will be copied into the AutoMax Executive system. Note that tasks
must successfully compile in ASD in order to import properly. Since
BASIC include files (.INC) are treated as tasks in the AutoMax
Executive software, a task is added for each include file found. Import
will also copy and rename any system, rack, or task documentation
files from the ASD system into the AutoMax Executive system. The
CPU documentation files in the ASD system will be copied into
AutoMax Executive system, but they can be accessed by the
AutoMax Executive software only by using Edit File from the
Commands menu. You may want to copy pertinent information into
the documentation files for the appropriate racks.

Module Types Recognized by the Import Procedure

Import will add as many modules as possible from the variable
definition statements in the configuration task. The following list
shows the modules added for the type of definition found.

Definition Found Type of Module Added

NETDEF or GBLDEF 57C404 Network Communications

MODDEF 57C414 Modbus interface

RIODEF 57C416 Remote I/O Communications
(in the master rack)

RNETDEF 57C417 AutoMate interface

ABDEF 57C418 AB interface

TASK 57C430 AutoMax Processor

IODEF Generic module (unless one of

the other definitions is found
for the slot)
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Generic Modules

A “generic” module, identified by the prefix “GEN”, is added to the
appropriate slot in the local rack when IODEF statements are the only
statements found for the slot in the configuration task. The generic
module is used because the IODEF statement does not provide
enough information to determine the specific type of module used.
Note also that for a remote I/O network, no hardware is added to the
rack database for the same reason.

Accessibility of Variables Added by Import

Although the Remote 1/O hardware which was configured in the
configuration task does not get added to the rack, all variables
defined for it are added to the rack’s database. In the local (master)
rack, the variables defined for the corresponding slot will be mapped
to a generic module. Remote I/O variables are not accessible to the
user until the correct module or rail is actually added to the Remote
rack or Head through the Rack Configurator.

Variables that exist in the rack database, but are not attached to any
module at all, are called floating variables. These variables must be
either deleted from the databases or the correct modules added to
account for them and to properly document your application. Note
carefully that when you configure the remote I/O network hardware in
the Rack Configurator after the import procedure, you must be
careful to add the correct hardware (proper size rack or Remote
Head) the first time. This is important because if you make a mistake
and add the wrong hardware, the only method of modifying the
configuration is to remove the rack or Head and add the correct rack
or Head. However, removing the rack or Head will also delete all of
the floating variables that are mapped to the remote 1/O system.
When you configure the remote /O system, you will be prompted
that variables have already been configured for the hardware.

If floating variables exist in a remote I/O network when the
configuration object file is generated in the Task Manager, they will be
included in the configuration object code even though they are not
accessible in the Variable Configurator. Floating variables in the
master rack are flagged as errors. You can compile tasks when there
are floating variables in a remote 1/0 network. You cannot, however,
compile tasks when there are floating variables in a master rack.

Local network variables will be linked to network-wide names
whenever possible. If there is a network-wide name for the network
point used by a variable, the network-wide variable is linked to that
variable. Any network or remote 1/O registers/ points configured as
both single and double integers will not import correctly. The
procedure will result in prompts that indicate “duplicate Multibus
addresses” and will require you to delete the offending variables.

Register Assignments on Modules Added by Import

Registers defined for some modules in AutoMax V2 cannot be
configured in AutoMax Executive V4.x and will cause an error
message to be displayed (invalid/incompatible data type) when you
try to configure the module if you import the system or rack without
first checking your AutoMax V2 configuration. Refer to Appendix | for
examples.

Also, you can not define single and double integers in the same
addresses (except for generic cards in both local and remote racks,
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where you have both an integer view and a double integer view). In
version 2.0, defining an address as both integer and double integer
was sometimes done in BLOCK_MOVE (BASIC) commands. When
you try to configure a module (created through the Import
procedure) that has integers and double integers defined in the
same register address, a warning will appear in a dialog box that tells
you that duplicate addresses were found. Double integer variables
will be loaded into the database for the module first, so the duplicate
address will always refer to the single integer variable. The dialog box
will display the name of the integer variable and the register number
and prompt you to delete it. A dialog box will be displayed for each
duplicate variable.

To fix this error, first write down the variable name and register. Then,
click on OK to delete the variable. If you do not delete the offending
variables, you will not be able to configure the module. When you
have deleted all the offending variables and noted all the variable
names and locations, configure the module as desired. You may
have to edit your application tasks to reflect the new configuration.

Source Drive and Subdirectory for Import

It is important that the files to be imported be stored in a specific
manner as follows. The only configuration task in the subdirectory
should be the configuration task for the rack you want to import. The
configuration task does not need to be compiled because the import
procedure will compile it. If there is more than one configuration task
in the subdirectory, the import procedure will use the first one found,
which may not necessarily be the configuration you want to import.

The Import procedure will copy in all the application tasks (.BAS,
.BLK, .PC. and .INC) found in the subdirectory. However, only those
tasks with corresponding TASK statements in the configuration task
will be added to the tasks database. If no application task exists for a
TASK statement, you will be prompted to delete the task when you
enter the Task Manager. Utility tasks (those without TASK statements)
can subsequently be added in the Task Manager, which can use the
imported source file of the same name.

Procedure for Importing an ASD System

Use the following procedure to import a system (see the AutoMax
Software Designer instruction manual (J-3615) for steps 1 and 2).

Step 1. Using ASD, use the Verify command to ensure the ASD
files are correct.

Step2.  Using ASD, download the ASD V8 system from the
VAX/VMS to the personal computer.

Step 3.  Download the ASD file from the VAX/VMS.
Step 4.  Select Import from the AutoMax System menu.
Step 5.  Enter the following information:

Source drive - Enter the letter of the drive into which you
downloaded the ASD system to be imported into the
AutoMax Executive software.

Source system name - Enter the name of the ASD system
to be imported.

Step 6.  Select OK to import the system or Cancel to return to the
System Configurator without importing the system. If a
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system is imported, it will be inserted into the list of
systems in alphabetical order and become the selected
system.

Selecting All Systems

The Select All command selects all the systems listed. Select All can
be used when you want to transfer, print documentation files for all
systems, or remove all of the systems. To select one system after
selecting all, simply click on the desired system.

Generating Network Cross Reference Files

The network cross reference lists all the network variables used in the
system organized by network/drop/register/bit. It also provides a list
of local variables not linked to network-wide variables, network
registers which are read but not written to, and network registers that
are written to but not read. You can generate a network cross
reference for one network in a system, all the networks within a single
system, or for all networks in multiple systems. The fields described
below are listed across the top of the network cross reference
printout. See figure 5.8 for an illustration of the network cross
reference.

Network Cross Reference SYSTEM: NETXREF NETWORK: A PAGE: A1

H |D

R

B

Network-wide Name | Written as | inrack |Read as in rack Description

A |01

00

G_A010% Drop Area 1 Register 0

A |01

01

G.A011% L AO11% AO1 LINT1% A02 Drop Area 1 Register 1
LAO011% A0O

A |01

02

L A012% AO1 L A012% A0O Drop Area 1 Register 1
LINT2% A02

Network Cross

Reference SYSTEM: NETXREF NETWORK: A Local Var. not linked to Network-wide var. PAGE: A2

H |D

R

B

Network-wide Name | Written as | in rack | Read as in rack Description

A |01

01

G.A011% LINT1% A02 Drop Area 1 Register 1

Figure 5.8 - Network Cross Reference

N - the alphabetic character that designates the network

D - the drop number

R - the register to which the variable is assigned

B - the bit number, if any, to which the variable is assigned

Network-wide Name - the network-wide name of the variable

Written as - the name given to the variable by the rack(s) that write
toit

in rack - the name of the rack that writes to the variable

Read as - the name of the variable in the racks that read it

in rack - the name of the rack that reads the variable

Description - the variable description, if given anywhere

Select one or more systems from the System list. Then select
Generate Network Cross Reference from the System menu. The
Generate Network Cross Reference dialog box will be displayed.

5-15



5.1.12

5.1.13

5.1.14

5.1.15

5.2

5.2.1

5-16

Select One Network [A-Z] to generate a cross reference file for a
single network. Enter the letter that identifies the network. This option
will be disabled if multiple systems were selected.

Select All Networks to generate a network cross reference file for all
the networks in the selected system(s).

Using System Tokens and Token Passwords

If you are using tokens to protect your database files, the commands
“Set Token Password” and “Show Tokens” will appear on the System
menu. Refer to Appendix N for descriptions of how to use these
commands.

Using Version Control Library

If your AutoMax system is using the Version Control Library facility,
the command “Version Control Library” will appear on the System
menu. Refer to Appendix P for descriptions of how to use the VCL
commands.

Exiting AutoMax Executive V4.x

Selecting Exit from the System menu will exit the System
Configurator. You will exit to either the Windows start screen or to the
DOS prompt (as designated in AutoMax Setup).

About

Select About to display version and copyright information about the
AutoMax Executive software and the DPS drive software, if installed.

Section Menu

The Section menu is used to add, modify, edit, print documentation
files for the section, transfer, and remove sections in a system. Recall
that a section is a collection of racks within a system. Sections are
used to organize the system according to a criterion such as function
or location. You must create at least one section for every system.
The sections that follow describe the commands in the order in which
the commands appear on the Section menu. For each of the
procedures, required data fields are denoted by (R) and optional
data fields are denoted as (O).

Adding a Section

Use the following procedure to add a section. Figure 5.9 illustrates
the Add Section dialog box.

Step 1.  Select Add to display the Add Section dialog box.

Step 2.  Enter the following information:

Section Name - A descriptive name (unique within the
system) for a group of racks; an alphanumeric string of up
to 8 characters (no spaces, hyphens, or underscores). (R)

Engineer - Enter the name of the engineer in charge of the
section. (O)



Hame :

Engineerx:

Description:

Description - A description of the section; an alphanumeric
string of up to 40 characters. (O)

Step 3.  Select OK to add the section to the database or Cancel to
return to the System Configurator without adding the
section. When the section is added, it will be inserted into
the list of sections in alphabetical order and becomes the
selected section.

\s. BAGWELL

PROCESS SECTIOM

OK Cancel

5.2.2

Figure 5.9 - Add Section

Copying a Section

You can use the Copy command from the Section menu to copy an
existing section in an AutoMax system. The source section may be in
a different library. All database information and files that exist for all
racks in the source section will be copied to the new section. You can
choose to modify the section name, as well as the name, description,
location, and engineer for each of the racks in the section.

NOTE: Section Copy uses the Rack Copy procedure to copy each of
the racks in the source section into the new section. Because of a
network module’s ties to the system-wide network database, copying
the rack’s local database entries for linked variables could result in
either unresolved global names or unexpected links to the wrong
registers in the network. To avoid these problems, all linked variables
will be unlinked in the destination rack. You must manually relink the
network variables and resolve any conflicts that might occur in the
destination network(s).

Use the following procedure to copy a section.

Step 1.  Select Copy from the Section menu to display the Copy
Section dialog box (see figure 5.10).

Step 2.  Select the source drive, library, and system, and section.
Select OK to continue, or Cancel to return to the System
Configurator without copying the system.

Step 3.  The Modify Destination Section dialog box is displayed
(see figure 5.11). Enter the following information:

Name - The descriptive name (unique within the system)
for a group of racks, an alphanumeric string of up to 8
characters (no spaces, hyphens, or underscores). (R)

Engineer - The engineer in charge of the section, an
alphanumeric string of up to 31 characters. (O)
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Description - A description of the section, an alphanumeric
string of up to 40 characters. (O)

Step 4. The New Rack Name dialog box is displayed for each rack
in the new section (see figure 5.12). Enter a unique name
for each rack.

Step 5. The Copy Section Status dialog box is displayed while the
selected section is being copied. You can abort the
process by selecting Abort at any time. When the process
is complete, the section is added into the list of sections in
the System Configurator in alphabetical order.

Figure 5.10 - Copy Section Dialog Box

Modify Destination Section

UNDEFINED

Figure 5.11 - Modify Destination Section Dialog Box
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5.2.5

5.2.6

Mew Back Name

Figure 5.12 - New Rack Name Dialog Box

Modifying Section Information

Select Modify Info to display the Modify Section dialog box. You can
make changes to any information except the section name. If there is
an error in the name of a section, you must remove the section, then
re-enter it using Add. Select OK to save the changes to the database
or Cancel to return to the System Configurator without modifying the
section information.

Removing a Section

Select Remove to delete one or more selected sections, including all
the associated racks and tasks. A confirmation box will appear on the
screen. Note carefully that the selected section(s) and all associated
racks, modules, tasks, and variables will be deleted from the
database if you confirm the remove command with “OK”.

Displaying Section Information

Select Display Info to display the Display Section dialog box, which
lists the section name, engineer, and description. You cannot make
changes to any of the information displayed. Select OK to return to
the System Configurator.

Editing the Documentation File for a Section

Select Document to access the text editor, which you can use to
create or edit the documentation file associated with the selected
section. The file will be named automatically (the section name with a
.CDC extension) and will be stored in the system subdirectory under
the library directory. See section 4.5 for instructions on using the text
editor.
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Printing Section Files

The Print Section command enables you to print out files relevant to
one or more sections of a system. After selecting one or more
sections from the Section list, select Print from the Section menu. A
dialog box with the various print options will be displayed (see the
figure below).

Flifection Print
{Includes section doc; rack docs,xyrfs and
params; tasks docs, sources and =zxrfs)d

Custom Print
[] Section Documentation

|:|l.lse- Existing Cross—-reference

[] Generate Laog

OH ‘ Cancel ‘
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Figure 5.13 - Print Section Dialog Box

Selecting Section Print will print out the following for each of the
selected sections:

e Section title page (section name, description, engineer, and a list
of racks in the section).
® Section documentation file

® Rack title page (rack name, description, engineer, location, and
a list of the tasks in the rack).

® Rack documentation file
® Rack cross reference file
® Rack parameter file (only for racks containing UDC modules)

e Task title page (task name, description, engineer, slot,
priority, critical, reconstructible, utility).

® Task documentation file
® Task source code

® Task cross reference file

If you de-select (uncheck) Section Print, the Section Documentation
option will be enabled. Select Section Documentation to print out the
section documentation file.

Select Use Existing Cross Reference Files if you know that the
cross reference files are current. Selecting this option will save time
since new files will not be generated before printing. If cross
reference files do not already exist, they will be generated and
printed. Note that cross reference files generated by the print routine
will be deleted after printing.
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Select Generate Log to create a log file that will list any errors that
may occur during the print job. Each section will have a separate log
file. The log file will exist under the system directory and will be
named _PRINT.LOG. If there are no errors, the log file will simply list
the files that were printed.

Transferring a Section

You can copy all the files for one or more selected AutoMax Executive
sections to diskettes (or another hard drive, or another library on the
same drive). You can copy all the files for an AutoMax Executive
section from diskettes (or a hard drive) into the current AutoMax
library (see section 5.1.8 for additional information). If you are
transferring to diskettes, you will need at least one diskette for each
rack in the section. You will be prompted for additional diskettes, if
needed. Diskettes can be formatted as needed or, to save time, you
can use blank pre-formatted diskettes. Use the following procedure
to transfer sections. Figure 5.14 illustrates the Transfer Section dialog
box.

Step 1. Select the section(s) to be transferred from the Section list.

Step 2.  Select Transfer from the Section menu. The Transfer
dialog box will be displayed with the current AutoMax
Executive drive and library (as designated in AutoMax
Setup) listed in a box on the top left.

Step 3.  Enter information for the following fields. Some fields may
contain default entries. If you do not change these fields,
the default will be used.

Direction arrows - Transfer the section To (left arrow) or
From (right arrow) the current AutoMax Executive library.
Select the appropriate option button.

Drive - Enter the source drive or the destination drive. If A
or B is entered, the AutoMax Executive software assumes
the drive is a floppy drive; otherwise, AutoMax assumes a
hard drive.

Library - Enter the library directory to copy the section(s)
from or to.

Format Floppies - Select if you want to format destination
diskettes.

High Capacity - Select if you want to format and/or write to
high density diskettes. The appropriate diskette capacity
will be displayed.

Section(s) - The Executive software will list the sections(s)
selected when the Transfer command was called. If you
are transferring out of the current library and system,
make certain that this field lists all of the sections you have
selected. If you are transferring sections in, enter the
section names separated by commas or spaces.

Step 4.  Select which of the following groups of files you want to
transfer with each section:

Object files - compiled application tasks, parameter object
files, and rack configuration object files.

Cross-reference files
Transfer Tokens (See Appendix N for more information.)
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Step 5.  Select Help for information relative to the transfer
procedure, Cancel to return to the System Configurator
without transferring a section, or OK to begin the section
transfer.

Drive:

Libraxyv: AMELIE C:] {—— Libraxyv: |AMELIEB

C

Drive: El

[l Formar floppies [l High capacity Available: 1288Kb

Section(s): |nNET |

[] obdect files

|:| Cross—ryreference files

[JTransfer Tokens C(If Any)

OK Cancel | | Help

5.2.9

5.2.10

5.3
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Figure 5.14 - Transfer Section

Selecting All Sections

The Select All command selects all the sections listed for the selected
system. Select All can be used when you want to transfer, print
documentation files, or remove all of the sections for a selected
system. To select one section after selecting all, simply click on the
selected section.

Using Version Control Library

If your AutoMax system is using the Version Control Library facility,
the command “Version Control Library” will appear on the Section
menu. Refer to Appendix K for how to use the VCL commands.

Rack Menu

The Rack menu is used to add, modify, edit, print the files for the
rack, transfer, and remove racks in a section. Each rack corresponds
directly to an AutoMax rack which is installed for the application.

The Rack menu provides access to the Rack Configurator, from
which you can access the Variable Configurator. The Rack menu also
provides access to Task Manager, from which you create/edit
application tasks for the rack. The Rack Configurator, Variable
Configurator, and Task Manager are described in sections 6, 7 and 8.



The sections that follow describe the commands in the Rack menu in
the order that the commands appear on the menus. For each of the
commands, required data fields are denoted by (R) and optional
data fields are denoted as (O).

5.3.1 Adding a Rack
Use the following procedure to add a rack. Figure 5.15 illustrates the
Add Rack dialog box.
Step 1. Select Add to display the Add Rack dialog box.

Step 2.  Enter the following information. Some fields may contain
default entries. If you do not change these fields, the
default will be used.

Rack name - An alphanumeric string (unique within the
system) of up to 8 characters (no spaces, hyphens, or
underscores). (R)

Slots - Select the appropriate type of rack - 6, 10, or 16
slots on PC3000.

Location - An alphanumeric string of up to 7 characters
that identifies where the rack is physically located. (O)

Engineer - Enter the name of the engineer in charge of the
rack. (O)

Description - A description of the rack; an alphanumeric
string of up to 40 characters. (O)

Step 3.  Select OK to add the rack to the database or Cancel to
return to the System Configurator without adding the rack.

Modify Rack <]

Slats
Name: NEW {O & O10 O 16 ® PC3000
Location: RRC
Engineer: IS_ Bagwell

Description: ISampIe Rack

0K ‘ Cancel Help

Figure 5.15 - Add Rack

5.3.2 Copying a Rack

You can use the Copy command from the Rack menu to copy an
existing rack into a section in an AutoMax system. The source rack
may be in a different library. All database information and files that
exist for the source rack will be copied to the new rack. You can
choose to modify the rack name, description, location, and engineer.

NOTE: Because of a network module’s ties to the system-wide
network database, copying the rack’s local database entries for linked
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variables could result in either unresolved global names or
unexpected links to the wrong registers in the network. To avoid these
problems, all linked variables will be unlinked in the destination rack.
You must manually relink the network variables and resolve any
conflicts that might occur in the destination network(s).

Use the following procedure to copy a rack.

Step 1. Select Copy from the Rack menu to display the Copy
Rack dialog box (see figure 5.16).

Step 2.  Select the source drive, library, and system, section, and
rack. Select OK to continue, or Cancel to return to the
System Configurator without copying the system.

Step 3.  The Modify Destination Rack dialog box is displayed (see
figure 5.17). Enter the following information:

Name - The descriptive name (unique within the system)
for a the rack, an alphanumeric string of up to 8 characters
(no spaces, hyphens, or underscores). (R)

Slots - select the appropriate rack type. (R)

Location - An alphanumeric string of up to 7 characters
that identifies where the rack is physically located. (O)

Engineer - The engineer in charge of the rack, an
alphanumeric string of up to 31 characters. (O)

Description - A description of the rack, an alphanumeric
string of up to 40 characters. (O)

Step 4. The New Rack Name dialog box is displayed for each rack
in the new section. Enter a unique name for each rack.

Step 5. The Copy Rack Status dialog box is displayed while the
selected rack is being copied. You can abort the process
by selecting Abort at any time. When the process is
complete, the section is added into the list of racks in the
System Configurator in alphabetical order.

Figure 5.16 - Copy Rack Dialog Box
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Modify Destination Rack

MDEFINED

Figure 5.17 - Modify Destination Rack Dialog Box

5.3.3 Modifying Rack Information

Select Modify Info to display the Modify Rack dialog box for the
selected rack. You can make changes to any information except the
rack name. If there is an error in the name of a rack, you must
remove the rack, then re-enter it using Add. Select OK to save the
changes to the database or Cancel to return to the System
Configurator without modifying the rack information.

5.3.4 Removing a Rack

Select Remove to delete one or more selected racks. A confirmation
box will appear on the screen. Note carefully that the selected rack(s)
and its modules, tasks, and variables will be deleted from the
database if you confirm the command using OK.

5.3.5 Displaying Rack Information

Select Display Info to display the Display Rack dialog box, which lists
the rack name, location, engineer, description, and number of slots.
You cannot make changes to any of the information displayed. Select
OK to return to the System Configurator.

5.3.6 Editing the Documentation File for a Rack

Select Document from the Rack menu to access the text editor, which
you can use to create or edit the documentation file associated with
the selected rack. The file will be named automatically (the rack name
with an .RDC extension) and will be stored in the system subdirectory
under the library directory.
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5.3.7

Generating a Rack Configuration Listing

The rack configuration listing includes all variables configured in the
rack in Multibus address order. It can be generated as a text file
(_CONF.CNL) or can be sent directly to the printer. It can be printed
separately or as part of the rack printout.

The first page of the report contains the rack module summary, a list
of all of the modules in the master rack. Each module, listed by slot
number, is also identified by the model number, module name, and
the user description of the module. Subsequent pages contain the
variable listing tables for each module. The format of these tables
depends on the variable type, but all list each variable’s slot location,
register/bit, name, and description. A legend is printed below the
variable listing table that defines the field names used in the table.
See figure 5.18 for an illustration of the rack module summary and
variable listing table.

L\braréC:\AMXL\B .
Rack Configuration Listing

System:SYS1 Section:SECT1 Rack:RACK1 Task/File: 13-Feb-96 13:18:45 Page:Config List — 1

Generation Date: 13-Feb-96 13:18:45

| RACK MODULE

M/N MODULE USER DESCRIPTION
SLOT O 57C423 Common Memory 256k-bytes (128k-registers) Common Memory 256k-bytes (128k-registers)
SLOT 1 57C435 AutoMax 7010 Processor with 512K bytes AutoMax 7010 Processor with 512K bytes
SLOT 2 57C435 AutoMax 7010 Processor with 512K bytes AutoMax 7010 Processor with 512K bytes
SLOT 3 57C435 AutoMax 7010 Processor with 512K bytes AutoMax 7010 Processor with 512K bytes
SLOT 4 57C435 AutoMax 7010 Processor with 512K bytes AutoMax 7010 Processor with 512K bytes
SLOT 5 57C400 16 Pt 115 VAC/DC Dig. Input (use 61C500) 16 Pt 115 VAC/DC Dig. Input (use 61C500)
L\brar%:c:\AMXL\B - System:SYS1 Section:SECT1 Rack:RACK1 Task/File: 13-Feb-96 13:18:45 Page:Config List - 2
Rack Configuration Listing Generation Date: 13-Feb-96 13:18:45
| SLOT5 | 57C400 16 Pt 115 VAC/DC Dig. Input (use 61C500) 16 Pt 115 VAC/DC Dig. Input (use 61C500)
TYPE | S| D| RS | REG B SYMBOL NAME DESCRIPTION
110 5 0 _050% Reg. 0, Inputs 0 thru 13
110 5 o| o | _oso00@ Digital Input 0
110 5 0 1 | _05001@ Digital Input 1
[le} 5 0 2 | _05002@ Digital Input 2
/0 5 0 3 | _05003@ Digital Input 3
110 5 0| 4| 05004@ Digital Input 4
110 5 o| 5| _os005@ Digital Input 5
110 5 o| 6 | _0s006@ Digital Input 6
110 5 o| 7| os007@ Digital Input 7
110 5 o| 8| _oso08@ Digital Input 8
110 5 o| 9|  os009@ Digital Input 9
[l{e} 5 0 10 | _05010@ Digital Input 10
/0 5 0 11 | _05011@ Digital Input 11
110 5 0 | 12 | Z05012@ Digital Input 12
110 5 0| 13 | “os013@ Digital Input 13
110 5 0| 14 | “os014@ Digital Input 14
110 5 15 | _05015@ Digital Input 15
Legend:

%Slot; D=Drop; RS=Remote Slot; REG=Register; B=Bit
(???? value listed for memory variables is the item number in the Software Configurator form.)

An address containing “?" means that the network-wide name for this variable was not found in the Network database.
Add the ???-wide name or use the “Repair” command in the Rack Configurator to remove unresolved variables.
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5.3.8 Generating Rack Cross Reference Files

For each common variable, the rack cross reference lists the
variable’s type, hardware address, description, and the tasks that use
it. The rack cross reference then lists errors or warnings for the rack,
such as unconfigured variables, variables written to more than one
task, and unused variables. Table 5.1 provides a complete list of all
the errors and warnings that can be generated with the rack cross
reference.

You can generate a rack cross reference for one or more racks in a
system. Select one or more racks from the Rack list. Then select
Generate Rack Cross-reference from the Rack menu. The rack cross
reference files will be created for the selected racks.

The fields described below are listed across the top of the rack cross
reference printout. See figure 5.19 for an illustration of the rack cross
reference.
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VARIABLE NAME - the variable name including type and array
dimensions

TYPE - the variable type:

1/0O - mapped to a module in the master rack other than an
Interface or Network module or to set-up registers on an
Interface or Network module

Rem I/O - mapped to a Remote I/O module or Rail
AutoMate - mapped to an AutoMate Interface module
AB Link - mapped to an A-B Interface module
Modbus - mapped to a Modbus Interface module

Network - mapped to a Network module without using a
net-wide name

Net-wide - mapped to a Network module using a net-wide name
Memory - mapped to common memory module (volatile)
nvMemory - mapped to common memory (non-volatile)

Reserved - variable has the same name as a reserved name
(e.g., BATTERYSTATUS@)

Unknown - used in a task but not mapped to an I/0 or common
memory location

HW_Event - hardware event
SW_Event - software event
S - the master slot number

D - the remote 1/O drop number (for remote 1/O); the drop area
number (for Network); B0, B1, NO, N1 (for A-B Interface); [blank]
(otherwise)

RS - the remote slot number (for remote Shark and Multibus 1/0);
Remote Head port (for AutoMate I/O); [blank] (otherwise)

REG - Local Head port (for AutoMate 1/O); the register in octal (for
AutoMate Interface); the register in decimal (otherwise)

B - the bit number for booleans, [blank] otherwise

DESCRIPTION - the variable description (from network-wide
database for linked network variables; description in the variable
database if present; otherwise, description from the first task that
has one; otherwise blank)

TASK CROSS REFERENCE - names of the task(s) which use the
variable; no extension; '*’ if variable is modified
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Table 5.1 - Rack Cross Reference Warning and Error Reports

Warning or Error Listed (W or E) Item listed
Total number of variables (E) number
Tasks defined in slots with no Processor or UDC (E) | tasks
Tasks with serious compilation errors (no cross ref- | tasks
erence information available) (E)
Tasks with minor compilation errors (potentially in- | tasks
complete cross reference information) (E)
Tasks with undefined variables (variables used in tasks

the task with no LOCAL or COMMON déefinition) (E)

More than 32 events found in tasks (E)

More than 100 unconfigured variables found in
tasks (E)

Unconfigured variables (variables declared as
COMMON in tasks but not configured) (E)

variables with tasks
which use the variable

Unresolved network variables (variables with net-
work-wide name not in the network database) (E)

local and network-wide
variables

Variables with array dimension mismatches (vari-
ables with different array dimensions between the
task’s definition and the database) (E)

variables with tasks
which use the variable
(do not include array di-
mensions)

Variables with string length mismatches (variables
with different string length between the task’s defi-
nition and the database) (E)

variables with tasks
which use the variable
(do not include array di-
mensions)

Variables with duplicate definitions (variables
mapped to more than one 1/O location).

variables

Variables configured to the same I/O locations (a
pair of variables mapped to the same I/O location)

(E)

pairs of variables

Variables which modify the same 1/O location (E)

pairs of variables

Memory variables which are read but never written

(E)

variables with tasks
which use the variable

Variables which should not be configured since variables
they conflict with events or reserved names (E)
Predefined variables used but not configured as variables

memory variables (e.g. BATTERYSTATUSO@) (E)

Variables written to UDC register pairs in which a
UDC task writes a bit (variables which are:

(1) written by an AutoMax task,

(2) mapped to a UDC register;

(3) within a register pair on an even boundary (300
and 301, 302 and 303, not 301 and 302) where a
UDC task writes any bit within the register pair (E)

variables with tasks
which modify the vari-
able

Variables used in a UDC task but not configured
on the UDC modules (E)

variables
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Table 5.1 - Rack Cross Reference Warning and Error Reports (Continued)

Unused variables which are configured but variables
not used in any task (W)

Variables modified in more than one task (W) | variables with tasks which
modify the variable

Volatile memory variables which are used in variables with tasks which
only one task (W) use the variable

Memory variables which are written but never | variables with tasks which
read (W) use the variable

5.3.9 Printing Rack Files

The Print Rack command enables you to print out files relevant to
one or more racks. After selecting one or more racks from the Rack
list, select Print from the Rack menu. A dialog box with the various
print options will be displayed (see the figure below).

{Includes rack doc, Rrf and parans;
task docs, sources and X¢fs)

Custom Print
[ Rack Documentation
[T Rack Configuration Listing
[T Rack Cross-reference
[ A1l Rack Parameters
[T Parameters for Hodule in Slot: I—

[T Use Existing Cross-reference

[ Generate Log

DK ‘ Cancel

Figure 5.20 - Print Rack Dialog Box
Selecting Rack Print will print out the following for each of the racks
selected:

® Rack title page (rack name, description, engineer, location, and a
list of the tasks in the rack).

® Rack documentation file
® Rack cross reference file
® Rack parameter file (only for racks containing UDC modules)

e Task title page (task name, description, engineer, slot, priority,
critical, reconstructible, utility).
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5.3.10
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® Task documentation file
® Task source code

® Task cross reference file

If you de-select (uncheck) Rack Print, the Custom Print options will
be enabled.

Select Rack Documentation to print out the rack documentation file.

Select Rack Configuration Listing to print out the rack configuration
listing.

Select Rack Cross Reference to print the cross reference file for the
selected rack(s).

Select All Rack Parameters to print the drive parameters for all the
UDC modules in the rack.

Select Parameters for Module in Slot: to print the drive parameters
for a particular UDC module in the rack. You must enter the slot
number of the UDC module.

Note that the two rack parameters options are mutually exclusive.

Select Use Existing Cross Reference Files if you know that the
cross reference files are current. Selecting this option will save time
since new files will not be generated before printing. If cross
reference files do not already exist, they will be generated and
printed. Note that cross reference files generated by the print routine
will be deleted after printing.

Select Generate Log to create a log file that will list any errors that
may occur during the print job. Each rack will have a separate log
file. The log file will exist under the rack directory and will be named
_PRINT.LOG. If there are no errors, the log file will simply list the files
that were printed.

Transferring a Rack Using the Transfer Command

You can copy all the files for one or more selected AutoMax Executive
racks to diskettes (or another hard drive, or another library on the
same drive), or copy all the files for an AutoMax Executive rack from
diskettes (or a hard drive) into the current AutoMax library (see
section 5.1.8 for additional information). If you are transferring to
diskettes, you will need at least one diskette for each rack. You will be
prompted for additional diskettes, if needed. Diskettes can be
formatted as needed or, to save time, you can use blank
pre-formatted diskettes. Use the following procedure to transfer
racks. Figure 5.21 illustrates the Transfer Rack dialog box.

Step 1. Select the rack(s) to be transferred from the rack list.

Step 2.  Select Transfer from the Rack menu. The Transfer dialog
box will be displayed with the current drive and library (as
designated in AutoMax Setup) listed in a box on the top
left.

Step 8.  Enter information for the following fields. Some fields may
contain default entries. If you do not change these fields,
the default will be used.

Direction arrows - Transfer the rack To (left arrow) or From
(right arrow) the current library. Select the appropriate
option button.



Step 4.

Step 5.

Drive - Enter the source drive or the destination drive. If A
or B is entered, the Executive software assumes the drive
is a floppy drive; otherwise, AutoMax assumes a hard
drive.

Library - Enter the library directory to copy the rack(s) from
or to.

Format Floppies - Select if you want to format destination
diskettes.

High Capacity - Select if you want to format and/or write to
high density diskettes. The appropriate diskette capacity
will be displayed.

Rack(s) - The Executive software will list the rack(s)
selected when the Transfer command was called. If you
are transferring out of the current library, make certain that
this field lists all of the racks you want to transfer. If you are
transferring racks in, enter the rack names separated by
commas or spaces.

Select which of the following groups of files you want to
transfer with each rack:

Object files - application task object files, parameter object
files, and rack configuration object file(s).

Cross-reference files
Transfer tokens

Select Help for information relevant to the Transfer
procedure, Cancel to return to the System Configurator
without transferring a rack, or OK to begin the rack
transfer.

Driwve: C

Libravry= AMELIB

Drive: El
(:) {—— Librarv: | AMXELIEBE

] Format floppies [£] High capacitw Available: 1288Kb

Rack(s): |ngg

[1 object files

El Cxross—-reference files

[] Transfer Tokens (If Any)

oK

Figure 5.21 - Transfer Rack
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Transferring a Rack Using Transfer-Plus

Use the following procedure to transfer racks using Transfer-Plus. If
you are transferring to diskettes, you will be prompted for additional
diskettes, if needed. Diskettes can be formatted or, to save time, you
can use pre-formatted diskettes. Diskettes do not have to be blank.
Figure 5.22 illustrates the Transfer-Plus dialog box.

Step 1.
Step 2.

Step 3.

Step 4.

Select the rack(s) to be transferred from the racks list.

Select Transfer-Plus from the Rack menu. The
Transfer-Plus dialog box is displayed, with the selected
racks listed.

Enter information for the following fields. Some fields
contain default entries. If you do not change these fields,
the defaults will be used.

Source/Destination - If you are transferring to or from
floppy diskettes, you must also select floppy drive A or B.

If you want to transfer to or from another AutoMax library,
select More Options and then enter the drive and AutoMax
library name.

Format - Check this box if you want to format the diskettes
before transferring the files. You can also enter Format
Qualifiers (DOS FORMAT switches).

Rack(s) - The racks selected when the Transfer-Plus
command was called will be listed. You can edit this list. If
you are transferring from diskette, or from another
AutoMax library, enter the racks to be transferred.

Newer files only - Check this box to transfer only the files
that have more recent dates than those files (with the
same name) existing on the diskette from a previous
transfer.

Options - Check the desired options.

Rack configuration only - Transfer only the rack database
and the rack documentation file.

Obiject files - Transfer the compiled application task object
files, parameter object files, and the rack configuration
object file(s).

Cross-reference files - Transfer the cross-reference files.

Select Help for information about the Transfer-Plus
procedure, Cancel to return to the System Configurator
without transferring a rack, or OK to begin the transfer. You
will be prompted for diskettes as needed.

A message is displayed when the transfer is complete. You can then
transfer additional racks.



Transfer-Plus

Figure 5.22 - Transferring a Rack Using Transfer-Plus

5.3.12 Importing a Rack from
AutoMax Version 1 or Version 2

You can import the configuration information and application tasks
for an AutoMax Version 1 or AutoMax Version 2 rack and any Remote
1/O racks into AutoMax Executive V4.x. The rack name must not
already exist in the selected system. If you want to use tasks
created with earlier versions of the AutoMax V3 Executive in a
V4.x environment, refer to section 1.4.5.

Before importing an AutoMax V1 rack, you must edit any Control
Block tasks as follows: decimal points must be added to any real
literal values that do not already have them. Blocks that allow real
literal values include the following: DIFF_LAG, INTEGRATE, LAG,
LEAD_LAG, PROP_INT, and PID. After adding the decimal points
where appropriate, the task must be re-compiled. No changes are
required for tasks in AutoMax V2 racks.

It is helpful to try to create a test rack in V4.x first to understand the
structure by which the configuration task and application tasks will be
organized when they are imported into V4.x. The Import command
will not delete the original files or alter them in any way.

If your system has .NET files, you must run NETIN to compile the
.NET files and generate a network-wide database prior to importing
AutoMax V2 racks. Refer to Appendix F for the NETIN procedure.

The Import procedure will add the variables and their descriptions
from the AutoMax configuration task to the rack’s variable database.
The task names, types, priorities, critical flags, and Processor slots
from the configuration task TASK statements are added to the task
database.
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5.3.12.2

5.3.12.3
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The Import procedure will copy in the task source files for the rack.
Note that tasks must be compilable in AutoMax V2 in order to import
properly. Since BASIC include (.INC) files are treated as tasks in the
current Executive software, a task is added for each include file
found.

Module Types Recognized by the Rack Import Procedure

Import will add as many modules as possible from the variable
definition statements in the configuration task. The following list
shows the modules added for the type of definition found.
Definition Found Type of Module Added
NETDEF or GBLDEF 57C404 Network
Communications
MODDEF 57C414 Modbus interface
RIODEF 57C416 Remote I/O
Communications
(in the master rack)

RNETDEF 57C417 AutoMate interface
ABDEF 57C418 AB interface

TASK 57C430 AutoMax Processor
IODEF Generic module (unless

one of the other
definitions is found for
the slot)

Generic Modules

Note that a “generic” module is added to the appropriate slot in the
local rack when IODEF statements are found for the slot in the
configuration task. The generic module is used because the IODEF
statement does not provide enough information to determine the
specific type of module used. Note also that for a remote 1/0 network,
no hardware is added to the rack database for the same reason.

Accessibility of Variables Added by Import

Although the Remote I/O hardware which was configured in the

AutoMax V2 configuration task does not get added to the rack, all
variables defined for it are added to the rack database. In the local
(master) rack, a generic module will have the variables defined for
the corresponding slot mapped to it. Remote 1/O variables are not
accessible to the user until the correct module or rail is actually

added to the Remote rack or Head through the Rack Configurator.

Variables that exist in the rack database, but are not attached to any
module at all, are called floating variables. These variables must be
either deleted from the databases or the correct modules added to
account for them to properly document your application. Note
carefully that when you configure the remote 1/O network hardware in
the Rack Configurator after the import procedure, you must be
careful to add the correct hardware (proper size rack or Remote
Head) the first time. This is important because if you make a mistake
and add the wrong hardware, the only method of modifying the
configuration is to remove the rack or Head and add the correct rack
or Head. However, removing the rack or Head will also delete all of
the floating variables that are mapped to the remote 1/O system.



5.3.12.4

5.3.12.5

5.3.12.6

When you configure the remote 1/O system, you will be prompted
that variables have already been configured for the hardware.

If floating variables exist in a remote I/O network when the
configuration object file is generated in the Task Manager, they will be
included in the configuration object code even though they are not
accessible in the Variable Configurator. Floating variables in the
master rack are flagged as errors. You can compile tasks when there
are floating variables in a remote 1/O network. You cannot, however,
compile tasks when there are floating variables in a master rack.

Local network variables will be linked to network-wide names
whenever possible. If there is a network-wide name for the network
point used by a variable, the network-wide variable is linked to that
variable. Any network or remote I/O variables configured as both
single and double integers will not import correctly. The procedure
will result in prompts that indicate “duplicate Multibus addresses”
and will require you to delete the offending variables.

Register Assignments on Modules Added by Import

Registers defined for some modules in AutoMax V2 cannot be
configured in the current Executive software and will cause an error
message to be displayed (invalid/incompatible data type) when you
try to configure the module if you import the rack without first
checking your AutoMax V2 configuration. See section 5.1.9.4 for
more information. Refer to Appendix K for examples.

Source Drive and Subdirectory for Import

It is important that the files to be imported be stored in a specific
manner as follows. The only configuration task in the subdirectory
should be the configuration task for the rack you want to import. The
configuration task does not need to be compiled because the import
procedure will compile it. If there is more than one configuration task
in the subdirectory, the import procedure will use the first one found,
which may not necessarily be the configuration you want to import.

The Import procedure will copy in all the application tasks (.BAS,
.BLK, .PC. and .INC) found in the subdirectory. However, only those
tasks with corresponding TASK statements in the configuration task
will be added to the tasks database. If no application task exists for a
TASK statement, you will be prompted to delete the task when you
enter the Task Manager. Utility tasks (those without TASK statements)
can subsequently be added in the Task Manager, which can use the
imported source file of the same name.

Procedure for Importing a Rack

Use the following procedure to import a rack.

Step 1. Select Import from the Rack menu. Note that this assumes
you have selected a system and section first. The Import
V2 Rack dialog box will be displayed.

Step 2.  Enter information for the following fields, then select OK.
Some fields may contain default entries. If you do not
change these fields, the default will be used.

Rack name - The name you want to use for the rack in the
currently selected; an alphanumeric string (unique within

the system) of up to 8 characters (no spaces, hyphens, or
underlines). The name of the rack in the new system may
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be different than the name of the rack being imported, i.e.,
the subdirectory in which the rack is located.

10-slot or 16-slot rack - Select the appropriate type of rack.

Location - An alphanumeric string of up to 7 characters
that identifies where the rack is physically located. This is
not the drive\directory location of the rack.

Engineer - Enter the name of the engineer in charge of the
rack.

Description - A description of the rack; an alphanumeric
string of up to 40 characters.

Step 3. A dialog box for the Source Directory will be displayed on
the screen. Enter the rack source directory path, including
the drive and subdirectory. Type over the default path
displayed if changes are required.

Step 4.  Select OK to start the import or select Cancel to return to
the Rack Configurator without importing the rack.

If the import process is unsuccessful, the rack created at the
beginning of the procedure will be deleted from AutoMax Executive
V4.x automatically.

Selecting All Racks

The Select All command selects all the racks listed for the selected
system and section. Select All can be used when you want to
transfer, print documentation files, or remove all of the racks for a
selected section. To select one rack after selecting all, simply click on
the desired rack.

Configuring Racks

Select Configure Rack from the Rack menu (or double-click the left
mouse button on the desired rack) to access the Rack Configurator,
which is used to add modules to a rack, display or modify
information for existing modules, move modules to other slots in a
rack, or remove modules from a rack. You can also access the
Variable Configurator from the Rack Configurator. See section 6 for
how to use the Rack Configurator.

Creating Application Tasks

Select Manage Tasks from the Rack menu to access the Task
Manager. The Task Manager is used to edit, copy, transfer, compile,
and print tasks, as well as to add the tasks to the selected rack. The
On line menu, which allows you to download application tasks to the
AutoMax rack, put them into run, and monitor, is also available from
the Task Manager. See section 8 for how to use the Task Manager.

Using System Tokens and Token Passwords

If you are using tokens to protect your database files, the command
“Set Token Password” will appear on the Rack menu. Refer to
Appendix J for a description of how to use this command.
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Using Version Control Library

If your AutoMax system is using the Version Control Library facility,
the command “Version Control Library” will appear on the Rack
menu. Refer to Appendix K for descriptions of how to use the VCL
commands.

Commands Menu

The Commands menu on the System Configurator screen is used to
edit DOS files that were not created by AutoMax Executive V4.x, to
access the Kermit communications utility, to load (or erase) the
operating system to the Processor(s) and UDC modules in the rack
or to repair database files. Note that the operating system for the
Processors in the rack must be loaded before any communication
can take place with the rack.

Editing DOS Files

Select Edit File from the Commands menu to edit DOS files only.
Except for .LOG and .XRF files, you cannot use this command to edit
files created by the Executive software. Figure 5.23 illustrates the Edit
File dialog box.

A list box with all the available directories and files in the current
drive\library will be displayed. You can change the path displayed by
entering the desired path in the space provided. Select the file you
want to edit. Although all files in the subdirectory will be listed, they
cannot all be edited. The Programing Executive will display a
message if the selected item cannot be edited. You can make the
selection from the list box or you can enter the filename in the text
box. The filename can contain a wildcard character (*). All matching
files will be displayed in the list box. For example, entering *. TXT
would display all the text files in the current drive\directory and allow
you to select the file to be edited. After you make a selection and
click on OK, the text editor will come up on the screen.

File HMHame:

mouse.ini

Files in:
C:wwinswindows

lotusapp.gxp +

main.arp T

map.bm e OK
X z [}

mplaver.inl
mskermit.inid
pProgman. ini
ramdrive.sys

Cancel

Figure 5.23 - Edit a File
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Viewing a File

Select View File from the Commands menu to view a file you select.
Note that the selected file cannot be edited when using this
command. Figure 5.24 illustrates the View File dialog box.

A list box with all the available directories and files in the current
drive\library will be displayed. You can change the path displayed by
entering the desired path in the space provided. Select the file you
want to view from the list box or enter the file name in the text box.
The filename can contain a wildcard character (*). All matching files
will be displayed in the list box. For example, entering *.TXT would
display all the text files in the current drive\library and allow you to
select the file to be viewed. After you make a selection and press OK,
the appropriate file editor is called up and the file is displayed. When
you are finished viewing the file, exit the editor. You will return to the
System Configurator.

File Hame:

I CAAMXLIBASY S 2ARACK 208"

Files in:
chamxhibhsys2hrack20

$card. dbf
$card] _ndx
$iorack. dbf
$iorack1_ndx
$param._dbf
$paraml . ndx
$swvar dbf

(114 I

Cancel

Figure 5.24 - View a File

Loading Operating Systems

AutoMax Processor modules and UDC modules require operating
systems to be loaded before they can function in the rack. The
AutoMax Programming Executive software includes the operating
systems for the AutoMax Processors. Operating systems for the
Universal Drive Controller (UDC) modules are included only on
the separately-purchased DPS drive software. This software is
assumed to be loaded onto the personal computer if it is
required. The UDC operating system file also contains the operating
systems for the Power Module Interface (PMI) Processors. Once the
UDC operating system has been loaded to the UDC module, the PMI
operating system is automatically loaded to the PMI Processor(s)
upon power-up.

Before you can go online with any rack in the system, the operating
system for the AutoMax Processor(s) must be loaded to the local rack
from the personal computer on which you have installed the AutoMax
Programming Executive software. The Version 4 AutoMax OSs



cannot communicate with older versions of the AutoMax Executive
software. The Version 4 AutoMax Executive software cannot
communicate with racks containing older versions of the AutoMax
OSs. However, the Version 4 Executive is able to check a rack to
verify that no tasks are running and to erase the old operating
system. This will also cause parameter object files and tasks to be
deleted. You can then load a Version 4 operating system to the rack.
All earlier versions of the operating systems must be replaced by
Version 4 OSs before you can go online or communicate over the
AutoMax network. When loading the OS to 6011 Processors, only the
Ethernet OS will be allowed. NOTE: The Version 4 AutoMax OS will
automatically erase any UDC OSs that are incompatible with the
Version 4 AutoMax OS, requiring new UDC OSs to be loaded.

The leftmost AutoMax Processor in the rack will check for
compatibility between the AutoMax OS and the UDC OS. If you
replace a UDC with another UDC that already contains an OS that ’s
incompatible, the new UDC will be disabled and its “OS OK” LED will
turn off.

Precautions in Loading the AutoMax Operating System

Normally, when the operating system is loaded to the AutoMax
Processors in a rack, the AutoMax operating system currently on the
Processors (if any) is written over. However, it is possible that the
operating system in the rack is a later version than the operating
system contained in the Programming Executive software you are
using. In this case, the Programming Executive will be unable to
establish communication with the rack in order to load the new
AutoMax operating system until you erase the existing operating
system. The procedure for erasing the operating system for all of the
AutoMax Processors in a rack is described in section 5.4.5.

The situation described above cannot occur when loading the
operating system to UDC modules since communication is
established first with the AutoMax Processor in the rack first and then
with the UDC module rather than the UDC module directly. The
existing operating system on a UDC module (if any) will be written
over when you load any UDC operating system to that module.

AutoMax Processor modules have on-board battery backup, so you will
need to re-load the AutoMax operating system only when enhancements
become available, when you change the password for the rack using
the PWOS.EXE utility described in 9.2.1, or when an AutoMax Processor
module in the rack is replaced. Note carefully that all tasks in the rack
will be deleted when you load the AutoMax operating system to the
Processor(s) in the rack. To ensure that the values of any tunable
variables will be maintained in their respective tasks, you should
save all application tasks in the rack that contain tunable variables
back to the personal computer from the rack (see 14.4) after you
have finished tuning variables, and before you load the new
operating system. If you are loading a more recent version of the
operating system, you may need to re-compile your application tasks
using the corresponding Programming Executive software before
downloading them to the rack.

UDC modules use non-volatile Flash memory to store their operating
systems and UDC application tasks, so you will need to re-load the
UDC operating system only when enhancements become available
or when a UDC module in the rack is replaced. Note carefully that all
tasks in the UDC module will be deleted when you load the UDC
operating system to that particular UDC module.
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See Appendix T for problems that can occur when you load
operating systems.

Types of AutoMax Operating Systems

The AutoMax operating system, which oversees the operation of the
AutoMax Processors and the execution of application tasks, is provided
in two versions: 6011-Ethernet and 7010-Standard. The 6011- Ethernet
operating system can be loaded onto M/N 57C431 Processors. In order
to use the Ethernet functions that allow communication over Ethernet
using the TCP/IP protocol, an Ethernet Network Interface module (M/N
47C440) must be installed in the rack and the Ethernet operating system
must be used. The Ethernet operating system is also required if any of
the following functions are used in BASIC tasks: READVAR%,
WRITEVAR%, FINDVAR!, and CONVERT%. The 7010 - Standard
operating system, which supports all of the Ethernet functions, must be
used with the M/N 57C435 Processor.

When you load the AutoMax operating system to the Processor
modules in the rack, the Ethernet operating system will be loaded to
all M/N 57C431 Processors. The 7010-Standard operating system will
be loaded to all M/N 57C435 Processors. The M/N 57C431 and
57C435 make 290K available for application tasks.

Time Required to Load Operating Systems

The operating system(s) will be loaded at the maximum baud rate
available for the Processor being used. If you are using 6010/6011
and 7010 Processors in the same rack, make sure that the leftmost
Processor is a 7010 (M/N 57C435) Processor. This will allow the
operating system(s) to be loaded at 19200 baud. If the leftmost
Processor in the rack is a M/N 57C431, the operating system(s) will
be loaded at 9600 baud. At 9600 baud, it will require approximately
two minutes to load each operating system to the Processors in the
rack. If there are 6011 and 7010 Processors in the same rack, it will
take approximately twice as long as it would if there were only one
type of Processor in the rack. The UDC operating system requires
approximately four minutes to load to each UDC module in the rack.

What to Do Next

After loading the appropriate operating systems to the rack following
the instructions below, you would normally load compiled application
tasks and (optionally) UDC drive parameters to the rack. See section
14.3 for more information.

Procedure for Loading All Operating Systems to the Rack

The flowchart in figure 5.25 illustrates the options you have when
loading the AutoMax operating systems and UDC operating systems
(if DPS drive software has been installed). Before loading the
operating system(s), review this flowchart carefully.

Use the steps that follow to initiate the Load Operating Systems
procedure.

Step 1. If you have not already done so, turn on the personal
computer and run the AutoMax Programming Executive.

Step 2. Turn on power to the rack. Note that if the AutoMax
Processors in the rack do not have an operating system,
the leftmost AutoMax Processor module in the rack will
display the letters “L” and “O” (reading top to bottom).
This code prompts you to load the operating system.
Because Processor modules have onboard battery



backup, you will need to load the operating system only
when enhancements become available, when you change
the password for the rack using the PWOS.EXE utility
described in 9.2.1, or when a Processor module in the
rack is replaced.

Step 3.  Connect the personal computer to the leftmost AutoMax
Processor in the rack, following the directions in
section 3.3.

Step 4.  Select the system for which you want to load operating
system(s).

Step 5.  Select Load OS Single Rack from the Commands menu.
You will see the following message.

Connect cable to processor. Depress ENTER key when
ready, ESC key to abort.

Step 6.  Press ENTER.

The Programming Executive will establish communication with the
local rack and will determine the type(s) of AutoMax Processors in
the rack. It will also determine whether operating systems are
currently loaded to the Processors in the rack.

The prompts displayed on the screen will depend on your system
configuration and the options you choose as you progress through
the Load Operating System procedure.

Note: If you are loading an operating system to a Processor or UDC
that already contains one, you will be required to enter the rack
password before the operating system can be loaded. Loading the
operating system to an AutoMax Processor or UDC module that
already has one will cause all application tasks in the rack or the
UDC module to be stopped and deleted.
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Figure 5.25 - Load Operating System
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5.4.3.2 Loading the AutoMax Operating System to All Drops on One or
All Networks

The procedure that follows describes how to load the AutoMax
operating system to the AutoMax Processors in all racks on a single
network or all networks to which the local rack is connected.

Step 1. If you have not already done so, turn on the personal
computer and run the AutoMax Programming Executive.

Step 2.  Turn on power to the rack.

Step 3.  Connect the personal computer to the leftmost AutoMax
Processor in the rack, following the directions in 3.4.

Step 4.  Select the system for which you want to load operating
system(s).

Step 5. Load the AutoMax operating system to the local rack
using the procedure described in 5.4.3.1, and then return
to the main screen (System Configurator).

Step 6.  Select Load OS Network Wide from the Commands
menu. You will see the following message.

Connect cable to processor. Depress ENTER key when
ready, ESC key to abort.

Step 7.  Press ENTER.

The Programming Executive will establish communication
with the local rack and will determine the types of AutoMax
Processors in the rack and that there are one or more
Network modules in the rack. The following message will
be displayed on the screen.

Enter the slot number of the network card to go out on, or A to load the OS
to ALL drops on ALL networks where there is none, or O to do the same but
also write OVER any existing OS.

Network card found in slot(s):
XX XX

All - To load OS into ALL drops on ALL networks where there is no OS.
Overwrite - Same as above but also write over any existing OS.
Network Card Slot Number (or Option):

Step 8.  Enter the slot number of a network module in the local
rack to load the operating system to Processors on all
drops on a single network;

or

Enter “A” to load the operating system to Processors that
do not have an OS on all drops on all networks;

or

Enter “O” to load the operating system to Processors and
overwrite any existing operating systems on all drops on
all networks.
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If you entered a network module slot number, you have
the same options as above: select (A) to load the
operating system to all Processors that do not have an
operating system on all drops on the network, or select
(O) to overwrite any existing operating systems as well as
loading the operating system to the Processors on all
drops on the network.

If a rack contains only M/N 57C435 (7010) Processors, the
701x operating system will be loaded to all the AutoMax
Processors in the rack. The AutoMax Executive will display
on the screen the portion (%) of the operating system that
has been loaded. Go to step 10.

Step 9. The operating system (601xe) will be loaded to all the
6011 AutoMax Processors in the rack. The 701x operating
system will be loaded to all of the 7010 Processors in the
rack. The AutoMax Executive will display on the screen the
portion (%) of the operating system that has been loaded.

Step 10. If an error occurs during the process of loading the
operating system(s), an error message will be displayed
on the screen. Repeat steps 8 and 9 above.

Erasing Operating Systems

Select Erase OS from the Commands menu to erase the operating
system(s) from AutoMax Processors or UDC modules in a rack
(return the Processor or UDC to boot). Note that when AutoMax
operating systems are deleted, the rack configuration file will be
deleted and all AutoMax tasks in the rack will be stopped and
deleted; when the operating system for a UDC module is deleted, its
parameter object file (.POB) will be deleted and its tasks will be
stopped and deleted.

This procedure and screen prompts are similar to those used to load
the AutoMax and UDC operating systems to the rack, but instead of
loading an OS, this procedure erases the OS that currently exists on
the Processors or UDC modules you select.

If the personal computer is connected using a direct serial
connection and the left-most Processor contains an operating
system, you will be prompted to select the destination rack (over the
network or direct) just as is currently done for loading the operating
system.

If the personal computer is connected using the PC Link card, you
will be prompted to select the destination rack (over the network or
direct) just as is currently done for loading the operating system.

If any UDC modules exist in the destination rack, you will be
prompted for which operating systems to erase (AutoMax or UDC).
The warning “Erase UDC OS before AutoMax OS when erasing all
Processors” will be displayed with the prompt. You can choose to
erase either the OSs on all Processors in the rack or the OS for a
UDC module in the slot you designate. If you want to delete the
operating systems for all AutoMax Processors and UDC modules in
the rack, you must delete the UDC OSs first.



5.4.5 Repairing Databases

In some cases, the Programming Executive will display an error
message which states that the database index files do not match the
database files. This should not occur during normal operation.
Usually, this error occurs if the database files have been changed
without using the Programming Executive or if a Programming
Executive operation was interrupted by turning off the personal
computer. This message will instruct you to use the Repair System
Databases or Repair Rack Databases command. These
commands will re-index all index files for the selected system or
selected rack, respectively.

5.5 Setup Menu

The Setup menu is used to modify the Windows configuration and to
set up AutoMax Executive V4.x. You should set up both AutoMax
Executive V4.x and Windows when you install the software.

5.5.1 Modifying the Windows Configuration

Select Windows from the Setup menu to make changes to the
Windows configuration. The Windows Control Panel will be
displayed. See the Microsoft Windows User’s Guide for instructions
on using the Windows Control Panel.

Note that in order to print PC tasks (ladder diagrams) and cross
reference files properly, your printer must be capable of printing in
compressed mode (132 columns). You can choose to print in either
landscape or portrait orientation. All printed output will be generated
according to the parameters defined in the Printers setup in
Windows.

5.5.2 Modifying the AutoMax Executive Configuration
with Setup

Select AutoMax from the Setup menu to make changes to the
AutoMax Executive configuration. The Setup dialog box (see

figure 5.26) will display default entries. You can make changes to any
the following fields:

Library Drive - Enter the letter of the drive containing the
library you want to work with.

Library Directory - The library is the base directory which
will contain the systems you want to work with. The default
library is AMXLIB. You can accept the default or enter the
name of your library directory.

Version Control Library Drive - Enter the letter of the drive
you want to use for VCL files. (Optional)

Version Control Library Directory - Enter the name of the
directory that will contain your VCL files. (Optional)

NOTE: You must check the PVCS Installed checkbox
before you can access the Version Control Library fields.

Text Editor - The Norton editor is the default text editor.
The text editor is used to edit documentation files, BASIC
tasks, Control Block tasks, include (.INC) tasks. It is also
called up when you select Edit File from the Commands
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menu. If you want to use a different text editor, enter the
filename of the text editor (including the .COM or .EXE
extension) you want to use with AutoMax.

Drive for temporary files - Enter the letter of the drive to contain
temporary files. A non-network hard disk drive is required for
temporary workspace to ensure exclusive access. (R)

Switch for formatting a 5-1/4 floppy to 360Kb: Enter any DOS
formatting parameters required to format a 5-1/4" floppy to
360Kb for your floppy disk drive. For example, if you wanted to
format a low density disk in high density drive A, the DOS
format command would be FORMAT /4 A:, so you would enter/4
for this field. (O)

Switches for formatting a 3-1/2 floppy to 720Kb - Enter any DOS
formatting parameters required to format a 3-1/2” floppy to
720Kb for your floppy disk drive. (O)

PVCS Installed - Select this check box if you have PVCS on
your network drives and you want to use the VCL facility. See
Appendix P for more information.

User Name - Enter the user name using up to 31 characters.
The user name will appear in system messages.

Exit Windows when exiting the AutoMax Programming
Executive - The default is to exit Windows when you exit the
AutoMax Programming Executive. If you de-select this check
box, you will return to the Windows Program Manager when
exiting AutoMax.

Setup 2]

Library

Drive: I[:_ Directory:IHMxLIB Drive: I[:_ Directury:IU[:L_LIB

Uersion Control Library

Text editnr:lwﬂRDPnD.Exﬂ Drive for temporary files: I[:_

Switch for formatting a 5-1/4 floppy to 368Kb: I/F:36£1
Switch for formatting a 3-1/2 floppy to 728Kb: IIF:?2E1

[¥ PUCS Installed

User Hame:

AUTOWAX USER

0K Cancel
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Figure 5.26 - AutoMax Setup

When you have finished making changes, select OK, or Cancel if you
have changed your mind.



5.5.3

Modifying the Online Communication
Configuration

Select Communication from the Setup menu to choose the method
you want to use to communicate with racks. The Communication
Setup dialog box will be displayed. You can choose communication
via the serial port on the AutoMax Processor or communication via
the PC Link module, or communication to an internal PC3000. See
figure 5.27.

Communication 5etup E

rCommunication Type

) PC Link Interface Module
) Internal PC3000

1] 4

rSenal Port

@ Com 1 ) Com 2 S
LCancel
Baud Rate IHEI]I] |

rPC Link Interfface Module
Drop a1

I_
Segment Im

Port Addr | o250 j

Help

rinternal PC3000

Card ID | j

Segment
Port Addr

IRO Aszsign Hame

Figure 5.27 - Communication Setup

If you want to use a serial port for communication (the default), you
must specify the port number (1 [default] or 2) and the baud rate
(1200, 2400, 4800, 9600, 19200 [default]).

If you want to use a PC Link module for communication, you must
specify the drop number (1-55), the base memory address (D000
[default], D400, D800, DCO0), and the port address (250H [default])
for the PC Link module. These parameters must match the
parameters set when you installed the PC Link module in the
personal computer (see J2-3011). The PC Link module will be
configured with a drop depth of 1. If there is more than one PC Link
module in the personal computer, AutoMax will use the one whose
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base memory address and port address match the addresses
entered in the Communication setup.

If you want to set up communication to an internal PC3000 and there
is more than one PC3000 installed in the personal computer, you
must select the module you want to communicate with. The Card Id
list box lists all PC3000 modules installed in the personal computer.

Modifying the Print Configuration

Select Print from the Setup menu to make changes to the printer
configuration. The Print Setup dialog box will be displayed. You can
make changes to the following fields. If no changes are made, the
default settings will be used. Note that duplex printing (selected on
the Printers Configuration screen using the Windows Control Panel)
is supported.

3-Hole Punched Paper - This option is useful only when printing in
landscape mode. Check this box if you want to leave an extra four
lines (1/2 inch) at the top of the page for 3-hole punched paper.
These four lines will be included in the number of lines per page, so
there will be four fewer lines of print on each page. The default is
unchecked (not selected).

Lines Per Page - Select Full Page or Lines Per Page.

If you select Full Page, AutoMax will automatically print the maximum
number of lines that can be printed per page based on the
information entered on the Printers configuration screen in the
Windows Control Panel. This number will be displayed next to the
Full Page option.

If you select Lines Per Page, enter a number between 20 and one
less than the number displayed for Full Page.

Font — Select AutoMax Selected or User Selected

If you select AutoMax Selected, the Programming Executive will
automatically select a non-proportional font for printouts.

If you select User Selected, you can select the font you want to use
for printouts. To select a font:

Step 1.  Choose the Choose Font button.

Step 2.  In the Font dialog box, choose a font, font style, and size
from the list of fonts presented. Only those
non-proportional fonts that are installed on the PC and are
supported in the default printer are supported.

Step 3.  Choose OK.

Online Menu

The Online menu on the System Configurator screen is used to
access the Online Task Manager or access the Ladder Editor to
monitor a PC program.

Accessing Online Functions

Select Online Task Manager from the Online menu to access the
online functions. These functions are described in sections 10
through 18 as follows:



5.6.2

e Section 10.0 - AutoMax Processor Overview - Describes the
AutoMax Processor module and online operation of the AutoMax
distributed control system.

e Section 11.0 AutoMax Online Menu - Describes how to load, run,
stop, monitor, and modify application tasks in the rack. Also
describes Processor error logs.

® Section 12.0 - Online Menu: Connect - Describes how to change
the baud rate, enter/release the password, and enable and
disable AUTO RUN of application tasks.

e Section 13.0 - Online Menu: Info/Log - Describes how to display
information about the system software on any Processor or UDC
module in the rack and how to view the status and error log for
tasks.

e Section 14.0 - Online Menu: Transfer - Describes procedures for
changing the default path or viewing the contents of the default
system. Also contains procedures for loading tasks onto the rack
and saving application tasks from the rack.

® Section 15.0 - Online Menu: Running Tasks - Describes how to run
tasks.

® Section 16.0 - Online Menu: Stopping Tasks - Describes how to
stop tasks.

® Section 17.0 - Online Menu: Deleting Tasks - Describes how to
delete tasks from the rack.

® Section 18.0 - Online Menu: Monitoring and Editing Tasks -
Describes how to monitor and change status of variables and I/O
points, display and modify Ladder Logic sequences in real time,
and force and un-force variables.

® Section 19.0 - Online Menu: Error Clear - Describes how to clear
the Processor or UDC error log or errors displayed on the
Processor LEDs.

e Section 20.0 - Software Troubleshooting - Describes typical errors
that can occur and procedures for correcting these errors.

Monitoring a PC Program Online

Select Monitor PC Program from the Online menu to call the AutoMax
Ladder Editor. Refer to J2-3093 for instructions on using the AutoMax
Ladder Editor to monitor a PC task online.
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6.0

CONFIGURING RACKS

The Rack Configurator is used to configure racks. With the Rack
Configurator, you can create a graphical representation of your
hardware installation, both the local (master) rack, and the remote
(slave) rack or Remote 1/O Head. The actual physical configuration of
all modules in each rack and remote |/O system will be shown on the
screen, with model numbers and actual names displayed where
possible.

You can add modules to a rack, display or modify information about
existing modules, move modules to other slots in a rack, remove
modules from a rack, and enter DPS drive parameters in the Rack
Configuration. Always refer to the instruction manual for the hardware
you are configuring for specific configuration information. The Rack
Configurator will prompt for details about the module, e.g., drop
number and drop depth for Network modules, if applicable.

NOTE: When configuring a PC3000 rack, it is displayed as a rack with
four slots. It acts like a Multibus rack, except that you cannot add,
remove, or move modules in the rack.

The information entered through the Rack Configurator is added to
the database only and does not affect either application tasks or the
modules themselves. For example, the switches on the faceplate of
Interface modules must still be set physically on those modules even
though the Rack Configurator prompts for this information to be
added to the database and shows the switch setting on the screen
after it is added.

You can access the Rack Configurator by selecting Configure Rack
from the Rack menu in the System Configurator. An empty AutoMax
rack will be displayed on the initial screen when you first start.

The Variable Configurator, which is used to map common memory
and I/O to variable names, is accessible from the Rack Configurator
menu. Note that the Variable Configurator is described in section 7.

See figure 6.1 for the Rack Configurator menus.
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Figure 6.1 - Rack Configurator Menus

The remainder of this section describes the Configure and GoTo
menu options as follows:

6.1
6.2
6.3

6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17

Adding a Module to a Rack (Configure Menu)
Adding a Remote I/O Network (Configure Menu)

Adding a Foreign Module or Other Unsupported Module
(Configure Menu)

Configuring Drive Parameters

Copying a Module

Modifying Module Information (Configure Menu)

Removing a Module from a Rack (Configure Menu)

Moving a Module to Another Slot in the Rack (Configure Menu)
Displaying Module Information (Configure Menu)

Repairing a Rack Configuration (Configure Menu)

GoTo Menu

Jumping to Another Rack

Substituting Variable Names

Substituting Variable Descriptions

Copying a UDC Drive

Generating the Rack Configuration and Drive Parameter Files

Accessing the Variable Configurator (Configure Menu)




6.1 Adding a Module to a Rack

The Add command on the Configure menu allows you to add
modules to a rack. See figures 6.2 and 6.3 for the screens displayed

when you are adding a module. Follow the procedure below to add a
module to the rack.
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Figure 6.2 - Adding a Module, Part 1

Step 1.  Select an empty slot in the rack.

Step 2.  Select Add from the Configure menu. A list box with the
available modules will be displayed. The first column is a
two or three letter code for the module. The second
column is the model number of the module. The third
column displays the name of the module.

Step 3.  Select the module you want to add to the rack. The
modules listed below will require you to enter additional
information.

M/N 57C431, M/N 57C435

AutoMax Processor Module

When you are adding a Processor module, you will be
prompted for the tick rate. The “programmabile tick rate”
allows you to change the definition of the tick. Changing
the tick, changes the time base for tasks. This change
allows you to run a task based on a unit of your choice.
The programmable tick rate can be set in increments of
0.5 msec. between 0.5 msec and 10.0 msec. For
compatibility with earlier Programming Executives, the
default tick rate is 5.5 msec. The tick rate is defined
separately for each Processor in a rack. The tick rate is
transferred when the configuration object code is
transferred to the Processor. The tick rate is set on the
Processor as soon as the configuration is loaded. See the
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AutoMax Processor Module instruction manual (J-3650)
for additional information.

M/N 57C404 Network Module

If you are adding a Network module, you will be prompted
for a “Network” name in addition to the drop number and
depth parameters specified in the Network module
instruction manual. The Network is a single letter code that
serves as the name for the network.

M/N 57C440 Ethernet Module

If you are adding an Ethernet module, you will be prompted
for a logical slot number (the actual slots where Multibus will
access the module) when you add the module to a physical
slot in the rack. The logical “slot” is either 2 and 3 or 4 and 5.
Two slots are needed because the module has 128K of
memory and each logical rack slot can access only 64K.
Note that there are explicit restrictions about slot location in
the Ethernet module manual.

M/N 57C413 Common Memory Module (128K)

M/N 57C423 Common Memory Module (256K)

A Common Memory module can be added to slot 0 in the
rack, where it provides storage for common memory
variables and bus arbitration for multiple Processor
modules. If M/N 57C413 is being used, slot 1 must contain
a Processor module, an Ethernet module (configured to
use logical slots 2-3 or 4-5), or be empty, because 2
logical slots are required by the Common Memory
module. If M/N 57C423 is being used, slots 1-3 must
contain Processor modules, an Ethernet module
(configured to use logical slots 4-5), or be empty because
4 logical slots are required by the M/N 57C423 Common
Memory module.

Either version of the Common Memory module can be
used in other even-numbered slots in the rack for memory
storage, but in this case it must be added to the rack as
two M/N GEN32K generic modules (see section 6.3). Note
that M/N 57C423 provides 128K of memory storage, the
same as M/N 57C413, when used in an even-numbered
slot.

M/N 57C416 Remote I/O Interface Module

See section 6.2 for additional information required to
configure the remote I/O system after you have added the
Remote I/O module.

Foreign Module or Other Unsupported Module
If the module you want to add is not supported, i.e., not on
the list of available modules, see section 6.3.

M/N 57C418 AB Interface Module or

M/N 57C417 AutoMate Interface Module

If you are adding an AB Interface module or AutoMate
Interface module, you should enter the drop number as a
decimal value. (The same decimal number must be
physically set on the faceplate on the actual module.) The
module will convert switch settings to octal values internally.

M/N 57C429 R-Net Network Interface Module
If you are adding an R-Net Interface module, you must
enter the node number as a hexadecimal value. (The



Step 4.

- 37C419
— &61C588
— 61C515
oo - 57C482
oo - 57C483
oo - 57C4z2a
00 - &1C583

same hexadecimal number must be physically set on the
faceplate on the actual module.)

M/N 57C424 MaxPak lll Serial Interface Module

If you are adding a MaxPak Il Serial Interface Module, you
must enter the drop number. (The same drop number must
be physically set on the faceplate on the actual module.)

B/M 57552 Universal Drive Controller Module

The Universal Drive Controller (UDC) module (B/M 57552
and B/M 57652) is used to provide drive control in
Distributed Power Systems (DPS). Up to 10 UDC modules
can be added to an AutoMax rack. UDC modules can be
mixed with other Reliance drive control modules in the
same rack. A UDC module can be added to any slot in the
rack except slot 0 and those slots already designated as
logical slots for an Ethernet module or a Common Memory
module. When you add a UDC module to the rack, you
must also select the type of drive you want to connect to
ports A and B on the module. See the Configuration and
Programming instruction manual for your specific drive
and regulator type for instructions on how to configure the
UDC module and its associated drive components. You
can begin entering drive parameters by selecting the
Configure Parameters command. See section 6.4 for more
information. Note that you will only be able to add

B/M 57652 to the rack beginning with V3.5 of the
Executive software. B/M 57652 can be used in the rack
configuration regardless of whether you have B/M 57552
or B/M 57652 in the rack itself.

Select one of the following: Add Next if you want to add this
module and then add another module in the next available
slot; Skip Slot if you want to add this module and then leave
the next slot empty; OK to add the module and return to the
Rack Configurator window; Cancel to return to the Rack
Configurator window without adding a module.

Point 12— 24 URC/DC Dlgltal Input
32 Point 3-24 YDC Digiral Input

16 Point 115 UVACA/DC Digital Input
16 Point 12-24 UAC/DC Digital Input
16 Point 24-115 UVACSDC Digital Dutput
16 Point 128 UVUAC Hi Powerxr Digital Outputf
32 Point 5-24 UNDC Digiral Output
16 Point 128 UAC Hi Power Digital Output|¥

Description: [16 Point 115 UAC/DC Digital Input |

fadd Next|

|SkiD Slnt| | [1],9 | ‘ Cancel |

Figure 6.3 - Adding a Module, Part 2
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6.2 Adding a Remote I/O Network

The following procedure enables you to add a remote I/O network for
a Remote I/O Interface module (M/N 57C416). Remote racks
(AutoMax or Shark), Remote I/O Heads, Local I/O Heads, Analog
Rails, and I/O Rail modules are all configured using this procedure.

Step 1. Select the Remote I/O Interface module to which you want
to add a remote 1/O network.

Step 2.  Select Zoom In from the GoTo menu. The remote I/O
network diagram will be displayed.

Step 3.  Select the drop on which to add a remote rack or Head.

Step 4.  Select Add from the Configure menu. A dialog box with
the available choices will be displayed.

Step 5.  Select a remote rack (AutoMax or Shark) or Remote 1/0
Head. If you select a Shark rack, you must also select a
power supply (115/230VAC or 24VDC) for the rack.

Step 6.  Select one of the following:

Add Next if you want to add the rack or Head and then
add another rack or Head on the next available drop. If
you added a Remote Head in step 5, you will go to the first
available port where you can configure the Head (see
6.2.2).

Skip slot if you want to leave this slot empty and move to
the next available slot.

OK to add the rack or Head.

Cancel to return to the remote /O network diagram
without adding the rack or Head.

Step 7.  When you are done, select Zoom Out from the GoTo
menu to return to the master rack.

REMOTE RACK “SHARK & REMOTE HERD

Figure 6.4 - Remote I/0O Network Diagram
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6.2.1

6.2.2

Configuring a Remote AutoMax Rack

The following procedure enables you to add modules to a remote
AutoMax rack.

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.
Step 6.

Step 7.

Select the remote AutoMax rack you want to configure.

Select Zoom In from the GoTo menu. A rack will be
displayed containing a Remote 1/0 module in slot 0.

Select an empty slot in the rack.

Select Add from the Configure menu. A list box with the
available modules will be displayed.

Select the module you want to add to the rack.
Select one of the following:

Add Next if you want to add the module and then add
another module in the next available slot.

Skip Slot if you want to leave this slot empty and move to
the next available slot.

OK to add the module and return to the Remote Rack
diagram.

Cancel to return to the Remote Rack diagram without
adding a module.

When you are done, select Zoom Out from the GoTo
menu to return to the remote /O network diagram.

Configuring Remote Heads

The following procedure enables you to add Local I/O Heads, digital
1/O rails, or Drive Interface modules to ports on a Remote Head.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Step 7.

Select a port on the Remote Head you want to configure.

Select Add from the Configure menu. A list box with the
available choices will be displayed.

Select a Local I/O Head, a digital 1/O rail, an analog rail, or
an Drive Interface module.

Select one of the following: Add Next if you want to add
the module and then configure the next port; Skip if you
want to leave the port empty and move to the next
available port; OK to add the selection; or Cancel to return
without adding the selection.

If you added a Local Head, you can then add a digital I/O
rail or an interface module to the local ports.

If you added a digital I/O rail, you can zoom in to
configure the modules in the rail.

When you are done, select Zoom Out from the GoTo
menu to return to the Remote 1/0O Network diagram.
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Configuring a Remote Shark Rack

Use the procedure that follows to add an expansion rack and
modules to a remote Shark rack. Only one expansion rack can be
added to a main Shark rack, regardless of the size of the main rack.
The main rack will contain a Shark Remote I/O Interface module in
slot 0 (adjacent to the Power Supply). Therefore, a main rack with “n”
slots will have “n-1” slots available for I/O modules. All of the slots in
the expansion rack can be used for I/O modules. However, only the
first 10 slots of the main and expansion racks combined can contain
I/O modules.

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

Step 6.
Step 7.

Step 8.
Step 9.

Step 10.

Step 11.

Select the remote Shark rack you want to configure.

If you want to add an expansion rack, select the end of the
cable that is connected to the Shark rack. An empty
square will be highlighted.

Select Add from the Configure menu. A list box with the
available Shark racks will be displayed.

Select an expansion rack from the list, and then select a
power supply for the expansion rack.

Zoom into the main Shark rack. A rack will be displayed
containing a Shark Remote /O Interface module in slot 0.

Select an empty slot in the rack.

Select Add from the Configure menu. A list box with the
available modules will be displayed.

Select the module you want to add to the rack.
Select one of the following:

Add Next if you want the module and then add another
module in the next available slot.

Skip if you want to leave the slot empty and move to the
next available slot.

OK to add the module and return to the Remote Rack
diagram.

Cancel to return to the Remote Rack diagram without
adding a module.

Configure the expansion rack in the same manner as the
main Shark rack. Note that the slots in the expansion rack
are numbered beginning at one greater than the highest
slot number in the main rack. Slot 10 is the last slot that
may contain an I/O module.

When you are done, select Zoom Out from the GoTo
menu to return to the remote 1/O network diagram.



6.3

6.4

6.5

Adding a Foreign Module or Other
Unsupported Module

Any foreign module, i.e., non-AutoMax or DCS 5000, must meet strict
requirements before it can be used in an AutoMax rack and
configured for the rack. See Appendix H for these requirements
before attempting to add a foreign module to the rack.

Foreign modules and AutoMax modules that are not supported in this
version of the Programming Executive software can be added to the
rack as “generic” I/O modules. The generic module should also be
used if a currently existing module is enhanced and the existing form
does not allow you to configure the view or changed registers. Three
generic modules are available, one with 32 registers (GEN32), one
with 32,768 registers (GEN32K), and one with 8000H registers in hex
(GEN32KH). GEN32K and GEN32KH are available only in the local
rack. GEN32 is available in a local rack and in a remote rack.

Configuring Drive Parameters

The Configure Parameters command on the Configure menu is used
to configure drive parameters. This command can be selected only
after you have added a Universal Drive Controller (UDC) module to
the rack. The UDC Parameter Entry screens can be accessed in two
ways. From the main Rack Configurator screen, select the UDC
module and then select Configure Parameters from the Configure
menu. From the Power Module Interface display screen (accessed by
zooming into the UDC module), select Configure Parameters from
the Configure menu. Refer to the DC Drive Configuration and
Programming instruction manual (S-3006) for detailed descriptions of
how to configure the drive parameters.

Copying a Module

The Copy Module command allows you to copy an existing module
(from any library, system, section, and rack), along with its associated
hardware (such as remote 1/O racks and cards), variables, and
parameters, into an empty slot in the rack being configured. No tasks
will be copied with the module.

NOTE: Any duplicate variable names created can be resolved by
using the Substitute Variables command (see 6.13). When copying a
network module, only local variables will be copied, and all linked
variables will be unlinked in the destination module.

Use the following procedure to copy a module into an empty slot in
the rack.

Step 1.  Select an empty slot in the rack.
Step 2.  Select Copy from the Configure menu. The Copy Module
dialog box is displayed (see figure 6.5).

Step 3.  Select the module you want to copy by choosing the
appropriate drive, library, system, section, rack, and
module.

Step 4.  Select OK to copy the module into the rack, or Cancel to
return to the Rack Configurator without copying the
module.
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Figure 6.5 - Copy Module Dialog Box

Modifying Module Information

The following procedure enables you to modify information for the
module in the selected slot. See the section below if you want to
modify UDC module information. The Modify procedure does not
allow you to remove the module from the rack; it only allows you to
modify information in the database about the module in the selected
slot.

Note carefully that any variables already defined for the module in the
Variable Configurator described in section 7 will remain unchanged.

Step 1. Select the slot containing the module for which you want
to modify information.

Select Modify from the Configure menu. A Card Info
dialog box will display the information for the requested
module.

Modify the desired fields. Any field that is not dimmed can
be changed.

Select OK to accept changes or Cancel to return to the
Rack Configurator window without executing the changes.

Modifying UDC Module Information

Note that UDC modules cannot be changed to another type of
module. If the module is added by mistake, it must be removed
before another module can be added. If the drive type of the UDC is
changed, the PMI hardware and the parameter information will be
reset to the default state of the new drive type.

Step 2.

Step 3.

Step 4.

Removing a Module from a Rack

The following procedure enables you to remove a module from the
rack. Note carefully that any common memory variables or 1/O
configured for the module will be deleted from the corresponding
rack database file. For UDC modules, all attached hardware and
parameter descriptions will also be deleted.




6.8

If a Remote 1/0 module is removed from a rack, all of the remote
racks, heads, modules, and 1/O in the remote racks will be deleted as
well.

If a Universal Drive Controller module is removed from a rack, the
Power Module Interfaces which are attached to it and all its
associated configuration information (hardware and variables) will
also be deleted.

If you remove an AutoMax Processor or the Common Memory
module (in slot 0) from a rack, the common memory variables
configured for the rack will not be deleted until the last remaining
Processor or Common Memory module is removed. When the last
Processor or Common Memory module is removed, all common
memory variables in the rack will also be deleted.

Step 1.  Select the module you want to remove from the rack.

Step 2.  Select Remove from the Configure menu. A dialog box will
be displayed for you to confirm the deletion. The module
will be removed after confirmation, and its slot in the rack
will be empty.

Moving a Module to Another Slot in the
Rack

The following procedure enables you to move the selected module
and all hardware attached to it to another slot in the rack. For remote
Shark racks, you can move modules from the main Shark rack to the
expansion rack, or vice versa. If the new slot contains a module, the
modules will swap locations. All of the variables associated with the
module(s) are moved with the module(s).

Step 1. Select the module you want to move.

Step 2.  Select Move from the Configure menu. A dialog box will
display the module’s present slot and the cursor will
appear in the New slot field.

Step 3.  Enter the new slot for the module. If the slot you enter is
occupied by another module, the modules will swap slots.

Step 4.  You have the option of backing up the database(s) for the
module(s) being moved before they are moved. It is
recommended that you do so.

The backup procedure creates a copy of the rack,
module, and variable databases in a subdirectory called
AMXWORK on the drive designated for temporary working
files during the AutoMax Setup procedure. Note that the
AMXWORK subdirectory name is reserved by the
Programming Executive. If you select to have the
databases backed up and an error occurs during the
move, you can use the Repair command to correct the
rack configuration. See 6.9 for the Repair procedure.

Step 5.  Select OK to begin the move or Cancel to return to the
Rack Configurator window without executing the changes.
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Displaying Module Information

The following procedure enables you to display the information for
the module in the selected slot, but no changes can be made.

Step 1. Select the module for which you want information
displayed.

Step 2.  Select Display Info from the Configure menu. A dialog box
will display information in the database about the selected
module.

Step 3. Select OK to return to the Rack Configurator window.

Repairing a Rack Configuration

Errors can occur if variables are found in an empty slot or if a module
or variables are assigned to non-existent slots. These errors will not
be evident until you try to generate the configuration file for
downloading to the Processor(s) in the rack or you perform a Verify
operation on an application task.

Errors like these can result when a rack is created by the Import
procedure, or if the database files are modified outside of the
AutoMax Executive software. Any variables (and the module, if
present) or local variables with unresolved network-wide names can
be removed by using the following procedure.

The Repair option should be used only if the Programming Executive
software displays an error message notifying you of an error.
Otherwise, this option works in exactly the same way as Remove,
which deletes a module and the associated variables.

When you use the Repair option, you will need to enter the slot
number referred to in the error message on the screen. If the
message refers to slot 99, there has been an error involving common
memory variables, which are stored in slot “99” for the purposes of
the database. When these variables are configured in the Variable
Configurator, they are actually mapped into slots containing
Common Memory modules or Processor modules.

Use the following procedure to repair a configuration.

Step 1. Select Repair from the Configure menu. The Repair dialog
box will be displayed.

Step 2.  Select one of the following options:

Delete modules and variables - Deletes the module and all
assigned variables for the designated slot.

Delete locals with unresolved network-wide names -
deletes Network module variables (the type listed in the
Local column in the Variable Configurator for Network
modules) that have network-wide names that cannot be
found in the network database.

Copy database backups by command - displays four
options: Copy Module, Copy Drive, Move Module, Modify
Module. The option selected will determine the database
in the AMXWORK subdirectory from which the backup
files are copied.

Step 3. Enter the slot number to which the variable(s) are attached
as noted in the error message.
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6.11.1

6.11.2

Step 4.  Select OK to repair the slot or Cancel to return to the Rack
Configurator window without executing the changes.

GoTo Menu

The GoTo Menu is used to search by name for variables mapped to
modules in the rack. It is also used to zoom in and out of the three
levels (local rack <-->remote rack or head <-->digital rail) of
configuration forms in the Rack Configurator and to access the
Variable Configurator from the Rack Configurator.

Locating a Variable by Name

Select Wildcard Search for Variable from the GoTo menu in the Rack
Configurator to locate a variable by name. Follow the procedure
below to search for a variable.

Step 1. Enter the variable name without the variable type
character. Note that question mark (?) and asterisk (*)
wildcard characters are allowed in the search string. For
example, you could enter SPD* to find SPD_REF%.

Step 2.  Select the option button indicating whether the variable is
a local variable or a network-wide variable.

Step 3.  Select OK to begin the search. A dialog box will be
displayed indicating if a match was found, the type and
location of the variable found, and the slot number.

Step 4.  Select Yes if you want to search for another match. A
dialog box will tell you when there are no additional
matches. Selecting OK will return you to the Search for
Variable dialog box. You can repeat the search or change
the variable name or search mode. Select No to display
the form containing the variable name requested. The
variable name will be selected.

The search procedure will take you into the Variable Configurator.
You can return to the Rack Configurator by zooming out (see
section 7.6 for additional information). However, note that upon
returning to the Rack Configurator, the module that is selected will be
the same one selected before the Search was performed, rather than
the module containing the variable that was searched for.

Zooming In and Zooming Out

The Zoom In command will move you to the next lower level (greater
detail). If there is another hardware level below the selected module
(such as for the Remote 1/0 module (M/N 57C416), which “contains”
the remote 1/O network, or the Dlgital Rail (M/N 45C1), which contains
2-bit /0O modules), zoom in will always take you to that view. At the
lowest hardware level (all other modules), zoom in will access the
Variable Configurator described in section 7. To access the Variable
Configurator for either the Remote 1/O or the Digital Rail modules, use
the Configure Variables command, which always accesses the
Variable Configurator, regardless of the module selected. The Zoom
Out command reverses the process, taking you back to the next
higher level. When using a mouse, double-clicking the left button on
the module performs a Zoom In command on that module, and
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double-clicking the right button performs a Zoom Out command. See

figure 6.6.
SYSTEM CONFIGURATOR
Systems||Sections|| Racks
Manage Tasks | | Configure Tasks
or Zoom In |
RACK CONFIGURATOR
Main O R U
Rack | | D
O g
PMI
Rack
Zoom In
Configure Variables
Zoom
In
) ) I ) L)
Remote
Remote /0. Head Zc;zm
Network
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Rack Zoom In Variables
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|
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| Digital Variables
Rail
Zoom In or Zoom In or |
Configure Variables Configure Variables
TASK MANAGER VARIABLE CONFIGURATOR

Figure 6.6 - Zoom In

6.11.3 Selecting a Drive (DPS systems only)

If you are configuring a Distributed Power drive system (DPS), the

GoTo menu will provide two additional options (Drive A and Drive B)
after you have zoomed into a UDC module. The Drive A and Drive B
commands can be used to select PMI A or PMI B so that you can you
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can add analog or digital rails, thumbwheel switches, or LED

modules. See the DPS Configuration and Programming instruction

manual (S-3006, S-3015, or S- 3016) for detailed information.
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6.13

Jumping to Another Rack

Select Jump from the Commands menu in the Rack Configurator to
jump to another rack without leaving the Rack Configurator. When
you select Jump, the System, Section, Racks dialog box will be
displayed. Select the destination rack and press OK to jump to that
rack.

Substituting Variable Names

Select Substitute Variables from the Commands menu in the Rack
Configurator to substitute variable names from within the Rack
Configurator. This command brings up the Substitute Variables
dialog box. It then performs all of the requested substitutions and
returns to the Substitute Variables dialog box until you choose Exit.
Use the following procedure to substitute variable names.

Step 1. Select Substitute Variables from the Commands menu.
The Substitute Variables dialog box is displayed (see
figure 6.7).

Step 2.  Enter information for the following fields:

Search - The variable search string specifies the criteria
which are used to locate variables. This field can contain
from 1 to 16 characters, and can contain up to three
wildcard groups (?, which represents a single character, or
*, which represents a string of indeterminate length). The
data type character or array dimensions must not be
included in the search string.

Substitute - The variable substitute string determines how
the original variable name is modified to produce the
result string. It can contain from 1 to 16 characters. It can
also contain either up to three wildcards (?, which
represents a single character, or *, which represents a
string of indeterminate length) or up to 3 placeholders.

A placeholder is a designator which marks the location in
the substitute string where the substring that matches the
corresponding wildcard group in the search string is to be
inserted. The format for the placeholder is "\n’, where n
identifies the ordinal number of the corresponding group
of wildcard characters in the search string.

Placeholders must be used in the substitute string instead
of the actual wildcard characters when either a group is to
be omitted or the relative positions are to change.
Wildcards and placeholders cannot be mixed within the
same substitute string.

Example: If the search string = "A??*F?H”, and the target
string = "ABCDEFGH?”, then the wildcard group "??*”
matches the substring "BCDE” and the second wildcard
group "?” matches substring "G”.

Wildcard format - If the substitute string = "L??*Q?S”,
then the first wildcard group "??*’ identifies the location
where substring "BCDE” is to be placed and the second
wildcard group *?’ identifies where the substring "G” is to
be placed.
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Placeholder format - If the substitute string = "L\2Q\1S”,
then the first placeholder \2’ identifies the location where
substring "G”, representing the second wildcard group, is
to be placed, and '\1’ identifies where substring "BCDE”,
representing the first wildcard group, is to be placed.

Range - Enter the slot numbers of the first and last slot in
the rack for which the variable substitution will be
performed.

Confirm Each Substitute - Check this box if you want to
confirm each substitution before it is made.

Step 3.  Select Substitute to make the variable name substitutions,
or Exit to return to the Rack Configurator without changing
variable names.
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Substitute ¥ariables

Figure 6.7 - Substitute Variables Dialog Box

Substituting Variable Descriptions

Select Substitute Descriptions from the Commands menu in the Rack
Configurator to substitute variable descriptions from within the Rack
Configurator. This command brings up the Substitute Descriptions
dialog box. It then performs all of the requested substitutions and
returns to the Substitute Descriptions dialog box until you choose
Exit. Use the following procedure to substitute variable descriptions.

Step 1. Select Substitute Descriptions from the Commands menu.
The Substitute Descriptions dialog box is displayed (see
figure 6.8).

Step 2.  Enter information for the following fields:

Search - The variable description search string specifies
the criteria which are used to locate variable descriptions.
This field can contain from 1 to 16 characters, and can



Step 3.

contain up to three wildcard groups (?, which represents a
single character, or *, which represents a string of
indeterminate length). The search on variable descriptions
will be case-sensitive.

Substitute - The variable description substitute string
determines how the original variable description is
modified to produce the result string. It can contain from 1
to 16 characters. It can also contain either up to three
wildcards (?, which represents a single character, or *,
which represents a string of indeterminate length) or up to
3 placeholders. (See 6.13 for more information on
placeholders.)

Range - Enter the slot numbers of the first and last slot in
the rack for which the variable description substitutions will
be performed.

Confirm Each Substitute - Check this box if you want to
confirm each substitution before it is made.

Select Substitute to make the variable description
substitutions, or Exit to return to the Rack Configurator
without changing variable descriptions.
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Figure 6.8 - Substitute Descriptions Dialog Box

Copying a UDC Drive (DPS systems only)

Use the following procedure to copy a UDC drive.

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

From the Rack Configurator, select the slot containing the
target UDC module.

Select Copy UDC Drive from the Commands menu to
display the Copy Drive dialog box (see figure 6.9).

Select the drive, library, system, section, rack, and UDC
slot that contains the drive you want to copy.

Select the source drive (A or B). The drive type will be
displayed automatically.

Select the destination drive (A or B).
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Step 6.  Select OK to continue, or Cancel to return to the Rack
Configurator without copying the UDC drive.

Copy Drive

rSource

Librany:

Systems: Sections: Racks: UDC Slots:

Drive:

Directory:

5Y51 SECT1 RACK10 5 UDC
SECTZ 6: UDC
I[-C-] :I
I[amxlih] :I

Dnve Type

SA3000 [Vector) C/A @B

rDrive

© A

rDestination Drive———————————
OB (1] 4 Cancel Help
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Figure 6.9 - Copy Drive Dialog Box

Generating the Rack Configuration and
Drive Parameter Files

The Generate Configuration command from the Commands menu is
used to generate the rack configuration object file or, for UDC
modules in the rack, the drive parameter object file. When the
Generate Configuration command is selected, the following options
will be displayed: Generate Rack Configuration (either standard or
mapping I/O locations to memory for testing) and Generate Drive
Parameter Files. The next two sections describe these options.

The Transfer command from the On Line menu is used to load the
rack configuration object file into the AutoMax Processor. The same
command is also used to load the drive parameter object file to the
UDC. See section 14.3 for information about loading the drive
parameter object files.

Generating the Rack Configuration

The Generate Configuration command can be used to create the
object file (.CNF) for the rack configuration. The “generated”
(compiled) rack configuration must be loaded onto the Processor(s)
in the rack before or at the same time application tasks are loaded.
See 14.3 for information about loading the rack configuration file(s).
See Appendix D for information about configuration file size limits.

When generating the rack configuration, you have the option of
mapping variables to common memory for testing. If you select this
option, all variables currently configured as I/O registers or 1/O points
will be configured as common memory locations. This allows you to
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load application tasks into the Processor(s) in the rack and
run/monitor them without actually placing /0O modules in the rack, or
without connecting the 1/O modules in the rack to field devices. The
variables can then be monitored through the On-Line command.
Loading the configuration using this option will make the
configuration take up more room on the Processor than loading
without this option. Tasks that depend on hardware interrupts, i.e.,
that use BASIC language WAIT ON statements, will not run. Note that
this option will not necessarily simulate real-world results and that
once testing is complete and you connect all field wiring to the rack,
you must re-load the configuration without the option.

Generating the Drive Parameter Files

The Generate Configuration command can be used to create the
drive parameter object files (.POB) for all UDCs in the rack. To create
the drive parameter files, choose the Generate Drive Parameter Files
option. A file named PARAMXX.POB will be created, where XX is the
slot number of the UDC module. The drive parameters must be
loaded onto the UDC(s) in the rack before or at the same time UDC
application tasks are loaded. See 14.3 for information about loading
the drive parameter files.

You can print the drive parameters for a UDC module by using the
Print command from the Rack menu in the System Configurator.

Accessing the Variable Configurator

After you have configured a rack, select Configure Variables from the
Configure menu to access the Variable Configurator. Use the Variable
Configurator to assign variable names for I/O on a form designed
specifically for each module. Chapter 7 describes the Variable
Configurator.
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The Variable Configurator is used to configure I/O points and
common memory variables in the rack. The Variable Configurator
allows you to “map” names to bits and registers on I/O modules and
interface modules in the rack, as well as to common memory
variables on Processor and Common Memory modules in the rack.

Variables are configured using “forms” (screens) that are specific to
each module. Mapping variables to physical locations on individual
modules and to common memory allows the programmer to create
application programs referencing variable names instead of actual

physical locations. All variable configuration data is downloaded to
the Processors in the rack before application tasks are put into run.

After selecting a module to configure and choosing Configure
Variables from the Configure menu in the Rack Configurator (or
double-clicking the left mouse button on the desired module), the
Programming Executive will display the configuration form for that
module. Names for registers (and bits where applicable), as well as
descriptions, are entered in the fields displayed at the bottom of the
screen.

The variable configurator allows you to define bits (booleans),
integers (16 bits), double integers (32 bits), and real variables (32
bits). The bits within a register that is already defined may be defined
individually. Note that in this case neither the bits nor the register
can be forced while online. With the exception of registers on
generic modules, no single integer variable can also be defined as
part of a double integer variable. I/O points cannot be defined as real
variables. Refer to the programming language instruction manuals for
more information on variable types.

The remainder of this section is organized as follows:

7.1 Variables That Must Be Configured

7.2 Forms Used for Configuring Variables

7.3 Register Groups and Register Views

7.4 Entering Variable Names and Descriptions

7.5 Configuring 1/0 on Foreign and Unsupported Modules
7.6 Modifying Variable Names and Descriptions

7.7 Variables Menu

7.8 GoTo Menu

Variables That Must Be Configured

Variables that must be accessible to more than one task in the rack or
that are connected to a field I/O signal must be defined in the
Variable Configurator. These variables are called “common”
variables. They can be accessed by all application tasks in the rack
that declare them COMMON. Both I/O variables and common
memory variables, i.e., those not connected to field signals, are
common variables in this sense and both must be defined in the
Variable Configurator. Local variables, those variables that do not
need to be accessible to more than one task in the rack, and that are
not connected to a field signal, are not configured in the Variable
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Configurator. Local variables are defined only in the tasks that use
them.

Note: Although the following modules themselves can be added to the
rack, registers on these modules cannot be configured in the rack:

M/N 57C405 DCS Drive Analog I/O module

M/N 57C408 DCS Drive Power Module Interface module
M/N 57C440 Ethernet Network Interface module

M/N 61C605 8-Channel Thermocouple Input module
M/N 61C613 16-Channel Analog Input module

See 7.1.1 for more information on configuring 1/O variables and 7.1.2
for configuring common memory variables.

Configuring I/O Variables

When you configure 1/O or interface modules (except the Network
Interface) module, the register/point locations are displayed in the
form in numerical order. Assigning the name P_BUTTON@ to bit 2 of
register 0 on a digital input module form, for example, attaches the
name P_BUTTON@ to the value stored in bit 2 of register 0, which is
physically connected to external hardware by way of a connector on
the module faceplate.

For 1/0 modules with duplicate registers that indicate the same status
but differ only in that the bits on one are chiefly R (read-only) and bits
on the other are chiefly R/W (read/write) in the instruction manual,
you may configure only the bits that are read only in the read only
register and the bits that are read/write in the read/write register. An
example is the 5V-24V DC Input module (M/N 57C419). For this type
of register arrangement, R/W refers to the ability of the operating
system, not the application task, to write to that register.

Most I/O and interface modules are configured using the basic form
described in 7.2.1. Network Interface modules are configured using a
special form described in 7.2.3.

Configuring Common Memory Variables

The common memory variables in the rack are mapped to the
Common Memory module in slot 0 and Processor modules. These
variables are strictly memory variables and are not connected to
external hardware. There is no relationship between the way the
variables are displayed in the form on the screen and the way in
which they are stored. Common memory variables can be made
non-volatile, i.e., their last value is preserved in the event of a power
outage, if the non-volatile option is selected when they are being
configured. Note that the method by which common memory
variables are stored and the form used to configure them are unique.
See 7.2.2 for more information.
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Forms Used for Configuring Variables

There are three types of forms used to configure variables, a basic
form used for I/O and interface modules, a form for common memory
variables, and a form used for Network Interface modules. These
forms are described in sections 7.2.1 - 7.2.3 below.

Basic I/O and Interface Module Configuration Form

The basic form is used for I/O modules, interface modules (except
the Network Interface; see 7.2.3), and UDC modules. The basic form
is essentially a list of the registers/bits that can be configured for that
module. Some forms might include descriptions for dedicated bits or
registers, e.g., “interrupt enable.”

The basic form is also used to configure Universal Drive Controller
(UDC) modules (M/N 57552). There are eight views available for the
Universal Drive Controller module form. Refer to the D-C Drive
Configuration and Programming instruction manual (S-3006) for a
detailed description of the configurable variables on the UDC
module.

Common Memory Variable Configuration Form

A second type of form in the Variable Configurator allows you to
configure common memory variables. Each rack has one single form
for configuring the common memory variables in that rack. The form
is organized by item number, not by register/bit location because
storage of common memory variables is determined by the
Processor module(s) and Common Memory module, if any, in the
rack. This single form is accessible from all Processor modules and
from the Common Memory module. For example, if you configure
item 64 on the Processor module in slot 2 as VAR_1%, the form for
any other Processor or the Common Memory module in will display
VAR_1% as item 64. If the non-volatile checkbox is checked, the
variable will retain its value in the event of a power loss or power
cycle.

Because common memory variables are not assigned to a module in
any one slot, they are actually stored in the database for the rack in
slot 99, regardless of the module on which they were originally
configured. Slot 99 is not an actual physical slot in the rack and
cannot therefore be viewed by the user. It may, however, be
referenced in an error message on the screen, or after a version 2.0
rack is imported.

The following common memory variables are pre-defined for every
rack. However, they do not appear on the form for common memory
variables. You must enter these variable names on the form if you
want to use these variables in application tasks.

AUTORUNSTATUS@ - True when AUTO RUN is enabled for
the rack; false if AUTO RUN is not
enabled

FORCINGSTATUS@ - True when a variable is forced in the
rack; false when no variables are
forced in the rack
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BATTERYSTATUSO@ - True when the on-board battery of the
Processor module or Common
Memory module in slot 0 is OK

BATTERYSTATUS1@- ~»""7»”7""771”””
BATTERYSTATUS2@ - ~»77»"»”"7»”7 27>
BATTERYSTATUS3@- ~»"""””””””73”""”
BATTERYSTATUS4@ - 77”7777 77777 477"

Network Interface Module Configuration Form

The third type of form in the Variable Configurator is used to
configure Network Interface modules (M/N 57C404). This form is
more complex than the other two forms because of the nature of the
Network module. There are four “views” available for the Network
module form (see 7.3 for a description of views).

Two views, Drop Status and Setup, are identical to the form used for
basic 1/0 (described in 7.2.1.). These views allow you to configure,
respectively, the drop status and setup registers for the selected
Network module.

The Drop Areas 1-55 view and the Broadcast Data view allow you to
assign names and descriptions to all data registers in all drop areas
(1-55) on the network. The drop area number being configured will
be displayed on the screen. The number of drop areas controlled by
the currently-selected Network module is determined by the
module’s drop depth, which was set when the module was added to
the rack. Registers that can be read/written in these drop areas (0-31)
show “R/W” before the register number. Registers 32-63 in drop
areas controlled by this Network module, as well all other registers in
all other drop areas on the network, are shown preceded by an “R”
because they are read-only for tasks in the currently selected rack.
Note that if the drop number of the Network module being
configured is 0, i.e., the drop is the master, then registers 0-31 are
displayed as read only and register 32-63 are displayed read-write for
all drops 1-55. See figure 7.1 for a sample screen in the Drop Areas
1-55 view.



R/W 15
R/AW 16 "
R/W 17
R/W 18
R/W 19
R/ 20
R/W 21
R/W 22
R/W 23
R/W 24
Network-wide variable name: [_adl12x%

Network description:

Drop Area 1 Register 12 ]

[ Link network-wide and local variable name/description
Local variable name: _hO0112%

Local description: Drop Area 1 Register 12

Figure 7.1 - Configuring Drop Areas 1-55 in Network Interface Modules

You can assign two names (and two descriptions) to each register/bit
in the Drop Areas 1-55 view and the Broadcast Data view: a
“network-wide” name and a “local” name.

The network-wide name for a register/bit is effectively a label that
identifies or “reserves” the register/bit location across the entire
network and can be assigned for all the registers/bits from any
Network module on the network. Typically, network-wide names for
all registers/bits in the network are assigned first to provide a
template for configuring the individual drops.

When a network-wide name is assigned to a register/bit, it is placed
in a database ($NET.DBF, one per system). The network-wide name
will be displayed in the “network-wide name” field for that register/bit
location on every Network module on the network. This keeps the
register/bit location from appearing unused in other Network
modules and from being inadvertently assigned another variable
name, e.g., “speed_feedback%” is assigned to register seven in drop
area 15 in one rack and (by mistake) to register eight in drop area 15
in another rack.

Although assigning it a network-wide name defines the register/bit
across the network, it does not actually add the network-wide name
to the configuration database of any rack on the network.
Registers/bits that are not in the configuration database of a specific
rack, i.e., not configured, cannot be accessed by application tasks in
that specific rack.

7-5



7-6

In order for application tasks in the rack to be able to access the
variable in this rack, the register/bit must have a local name in the
rack. The local name for a register/bit will be displayed (in the “local
name” field) only when configuring the Network module that contains
the actual drop area where the register/bit is located. The local name
will not be displayed in this register/bit location when the Network
drop area is viewed through any other Network module on the
network. Note that the meaning of “local” in terms of the Network
module configuration form is different from “local” in the sense of
variable access in a single application task as described in

section 7.1.

To add a network-wide name to a rack configuration so that
application tasks within the rack can access it, the network-wide
name must be linked to a local name. This is done by checking the
“Link network-wide and local variable names/descriptions” checkbox
when the desired network-wide name is selected. Note that whether
the local or network-wide names are linked or not, only the
network-wide description will be displayed on the form. The local
description will be displayed in the default fields at the bottom of the
screen when the register is selected.

If you link the network-wide and local variable names when the local
name field is empty, the network-wide name will be copied to the
local name field. Conversely, if the local name is specified and the
network-wide field is empty, checking the box will copy the local
name to the network-wide field. Network-wide and local names doe
not have to be the same in order to be linked. When the names are
linked, the “Linked” column on the screen will display a
double-headed arrow (<——>). If you delete a network-wide variable
name, any local variables linked to that name will also be deleted for
all racks in the system.

Because of the way in which linked network-wide names are stored
(in the network database as well as in individual rack configurations),
there is a great deal of flexibility in manipulating the configuration of
the network. You can edit or copy linked network-wide names from
any Network module on that network. Linking the local name to the
network-wide name is also helpful in case you need to re-organize
your use of network registers because all local names linked to a
network-wide name are copied when the network-wide name is
copied. Further, if you edit the network-wide name for a register, the
new name will replace the old network-wide name for all racks on the
network. It is important, however, to understand the results of editing
a linked network-wide name.

In order to successfully edit, i.e., change the name of a linked
network-wide variable, the rack configuration databases for all the
racks on the network must be present and accessible so that the
AutoMax software can change the name in each at the same time.
The reason for this is that when the configuration object code for a
rack is generated, the actual register/bit address of a linked local
name is determined using the network-wide name, which is also
stored in the rack’s database, as a key into the network database. If a
register/bit has a local name which is NOT linked to a network-wide
name, the register/bit address is found in the rack database, not the
network database. If the change cannot be made in all of the racks’
databases at this time, the old network-wide name (in the unchanged
rack’s database) will no longer have a corresponding entry in the
network database. This condition will be flagged as an “unresolved
network-wide name” when the configuration for this rack is
generated.
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Because local names are displayed only in the rack in which they
have been assigned, if you mix un-linked local names with linked
local names, there is a danger that a network-wide name, along with
its linked local name, could inadvertently be copied on top of an
un-linked local name. For this reason, it is recommended that
un-linked locals and linked locals not be mixed on the same network.
This problem will go undetected until either the view of this drop is
called up on the Network module containing the un-linked local, or
until the configuration for that rack is generated.

If you transfer racks out of the system to another location, e.g., for
start-up or testing, you should not make any changes to linked
network-wide variables. These changes will not be copied back to the
network database when the rack is transferred back into the system.
In this situation, un-linked variables can temporarily be used to
implement the required changes.

Register Views and Register Pages

Variable Configurator forms are sometimes divided into “views” of
registers. A view is a logical collection of variables for the particular
module being configured, e.g., status registers.

When there are a large number of variables to be configured for a
particular module or within a particular view, the form or the view
within the form will be divided into pages of registers, all of which are
accessible by scrolling.

You can move among different views of the form by selecting
Change View from the GoTo menu. There may only be one view for a
particular form, in which case the Change View option will be fuzzed.
There may be more than one page for each view, in which case you
may move forward and backward (according to register number)
using Next Page and Previous Page from the GoTo menu. If there is
only one page, inapplicable menu items will be fuzzed.

Entering Variable Names and Descriptions

Before configuring the registers on any module, read the instruction
manual for the modules you want to configure in order to familiarize
yourself with the available registers and bits on the module and any
dedicated registers or bits. See figure 7.2 for the menus available in
the Variable Configurator and the initial screen display.

The Variable Configurator screen display and the procedure for
configuring variables are described below. The menus available from
the Variable Configurator are described in sections 7.7 and 7.8.
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Figure 7.2 - Variable Configurator Menus

The following fields appear at the top of the form used to configure
the selected module. The form used for Network modules is slightly
different. Refer to section 7.2.3 for more information about the form.

Function: function of the register/bit, if any. If this field contains a

Reg:

Bit:

name, e.g., “Interrupt Reset,” this is the dedicated
function assigned to the register/bit; otherwise, the field
contains a generic description plus the register/bit number

register number on 1/0 module or item number for
common memory variables

bit number within the register or an * if bits are
configured for the register. In addition, for network
modules, a “+” will be displayed if the register contains
global bits that are not being used in the rack.




Variable

Name: the variable name assigned.

Variable

Description: the description assigned to the register/bit

ltem: used in place of register number for Processor and

Common Memory modules
Follow the directions below to configure variables for a module.
Step 1. Select a module to configure from the rack displayed.

Step 2.  Select Configure Variables from the Configure menu in the
Rack Configurator (or double-click the left mouse button
on the desired module). At this point, a view selection
dialog box may be displayed for some modules. After
selecting the view, the first page of registers/bits in the
view will be displayed.

Step 3.  Select a register.

Step 4.  Define the register or zoom in to define the bits in the
register, if applicable, by entering a name and description.
Variable names are limited to 16 alphanumeric characters,
and must begin with a letter or an underscore (_). Variable
names must end with the proper terminating character for
the variable type (% for single integer, ! for double integer,
@ for boolean, $ for string, (none) for real).

Note: Variables that will be used in PC/Ladder application
tasks are limited to 14 characters in length. Variable
descriptions can be up to 40 characters in length.

WARNING

IF YOU USE DOUBLE INTEGER VARIABLES, YOU MUST IMPLEMENT SOFTWARE
HANDSHAKING BETWEEN APPLICATION TASKS REFERENCING THE
VARIABLES TO ENSURE THAT BOTH THE MOST SIGNIFICANT 16 BITS AND THE
LEAST SIGNIFICANT 16 BITS HAVE BEEN TRANSMITTED BEFORE THE
VARIABLE IS READ BY AN APPLICATION TASK. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN BODILY INJURY OR DAMAGE TO EQUIPMENT.

Step 5.  Select another location or press ENTER. The name and
description entered in step 4 will be displayed for the
register selected in step 3.

Step 6.  When you are finished assigning variable names, you can
leave the Variable Configurator by selecting Exit or Zoom
Out. You will be prompted to accept the changes you
have made to the database. If accepted, the variable
names and descriptions will be added to the database.

Note carefully that AutoMax does not check for errors in variable type
as names are assigned. If there are errors, they are usually found
when you accept the changes. The database will not be updated,
and an error message will be displayed. Some errors, e.g., duplicate
variable names, may not be discovered until you attempt to generate
the rack configuration.
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Configuring 1/O for a Foreign Module

Foreign modules are added to the rack as generic modules (GEN32,
GEN32K or GEN32KH). To configure 1/O for a generic module, select
the register range and then follow the procedure described in section
7.4. Make certain that the foreign module meets the requirements in

Appendix G.

Modifying Variable Names and
Descriptions

Use the following procedure to modify variable names or
descriptions.

Step 1.  Select the register/bit that you want to change.
Step 2.  Backspace over the existing text and enter the new text.

Step 3. Select another register/bit or press ENTER. The new name
and/or description will be displayed.

Step 4.  When you are finished changing variable names, you can
select Accept from the Variables menu to add the new
names/ descriptions to the database. Otherwise, when
you leave the Variable Configurator, you will be prompted
to save the changes.

Variables Menu

The Variables menu consists of commands that enable you to copy,
delete, or modify variable names. You can also choose to have the
Executive software assign variable names to selected I/O points.

Cutting/Copying and Pasting Variable Names and
Descriptions

The names and descriptions of existing variables can be copied into
the Windows Clipboard and then can be assigned to other registers
or bits of the same type, i.e., integer to integer and boolean to
boolean. You can cut/copy and paste variables to other registers or
bits on the same module or to another module. Network register
names can be pasted only into the network module form. The
contents of the Clipboard will remain until replaced by new data the
next time the Cut or Copy command is executed or until you leave
Windows.

Variable names and descriptions can be pasted to other variables in
three ways. If a single variable name and description are copied to
the Clipboard, they can be pasted to either (1) another single
destination or (2) to multiple destinations by selecting multiple
registers. If multiple variable names and descriptions are copied to
the Clipboard, they can (3) be copied only to a single destination
which acts as the starting point for the paste. The contents of the
Clipboard can be pasted as many times as required.

Note that when a register is copied, the bits assigned to that register
are not copied. The bits for the register must be copied and pasted
as a separate operation.
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Note that when non-consecutive items are copied into the Windows
Clipboard, they become a consecutive list. For example, if three items
are selected from a list of registers (registers 1, 4, and 5 on the list)
are copied into the Clipboard and then are pasted to a new
destination, they will appear in consecutive order, beginning at the
starting point selected for the paste operation. If you use register 1 as
the starting point at the destination, the paste will result in names and
descriptions being assigned to registers 1, 2, and 3. However, if you
select and copy a contiguous block of names and descriptions into
the Clipboard (including any unassigned registers within the block),
they will retain their relative positions when pasted to a new
destination.

Copying Variable Names to Other Registers on the Same Module

Use the following procedure to copy variable names and descriptions
to other registers or bits on the same module.

Step 1.  Select one or more variable names and descriptions to be
copied to the Clipboard.

Step 2.  Select one of the following commands from the Variables
menu:

Copy will make a copy of the highlighted variable name(s)
in the Clipboard. The names and descriptions on the form
will not be affected.

Cut will make a copy of the highlighted variable name(s)
in the Clipboard, but it will remove the selected variable
name(s) and description(s) from the form.

Step 3.  Select the starting location(s) to which you want to paste
variable names and descriptions.

Step 4.  Select Paste from the Variables menu. The variable names
and descriptions will be assigned to the selected
destination.

Step 5.  Use the edit boxes at the bottom of the screen to make
any changes to the newly assigned names and
descriptions.

Copying Variable Names to Registers on Another Module

Use the following procedure to copy variable names and descriptions
from one module to another.

Step 1.  Select one or more variable names and descriptions to be
copied to the Clipboard.

Step 2.  Select one of the following commands from the Variables
menu:

Copy will make a copy of the highlighted variable name(s)
in the Clipboard. The names and descriptions on the form
will not be affected.

Cut will make a copy of the highlighted variable name(s)
in the Clipboard, but it will remove the selected variable
name(s) and description(s) from the form.

Step 3.  Select Exit or Zoom Out to leave the Variable Configurator.
You will return to the Rack Configurator.

Step 4.  Select the module to which you want to paste variable
names and descriptions, then select Configure 1/O from
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the Configure menu to return to thbe Variable
Configurator.

Step 5.  Select the starting location(s) to which you want to paste
variable names and descriptions.

Step 6.  Select Paste from the Variables menu. The variable names
and descriptions will be assigned to the selected
destination.

Step 7. Use the edit boxes at the bottom of the screen to make
any changes to the newly assigned names and
descriptions.

Copying Variable Names into Task Files

After variable names and descriptions have been copied to the
Clipboard, they can be pasted as text into other Windows
applications (e.g., Write). Note that you cannot paste text from the
Clipboard directly to non-Windows text editors such as the Norton
Editor. Each variable name will be pasted as “XX01 COMMON
<variable name> \! <description>". This format allows variable
names and descriptions to be pasted into tasks and used for
COMMON statements. Each line number will increment by one. For
network variables, the description will be the network name. If the
network description is empty, the local description will be used.

Updating the Database

You can select Accept from the Variables menu to update the
database with newly added or changed variable names and
descriptions. Note that error checking, specifically for duplicate
variable names, is not performed until the configuration file is
generated. See section 8.17.4 on generating a configuration file.

You will also be prompted to save any changes when you select Exit,
Change View, or Zoom to leave the form you are working on. The
database will be updated following confirmation.

Using the Start Over Command

Selecting Start Over will restore the contents of the edit fields at the
bottom of the configuration forms to their state before changes were
made. This command is available only when changes to the fields
have been made, but have not been stored. (Changes are stored
when you press UP, DOWN, ENTER, etc.)

Deleting Variable Names and Descriptions

Use the following procedure to delete variable names and
descriptions.

Step 1.  Select the variable name(s) and descriptions you want to
delete.

Step 2.  Select Clear from the Variable menu.

Note that common memory variables can be deleted from any
Processor or the Common Memory module in slot 0.



7.7.5

Naming I/O Points Automatically

You can choose to have the AutoMax Executive assign variable
names and descriptions for one or more selected I/O points. Variable
names will be assigned as follows.

All names will begin with the character string (up to 4 characters) you
designate as the prefix. The remaining characters will be digits, and
will follow one of the formats below.

Key to abbreviations found in the formats below:

m= master slot (for remote 1/0O)

s= slot

p= port (Remote Rail I/O head)

I=local port (Remote Rail I/0 head)

d= drop

R =AutoMate register prefix (R-Net Network Interface)

r= register number (user register; field will consist of only the
number of digits needed to define the field.)

b= bit number (for boolean variables only)
f=Allen-Bradley file letter
n= network letter

e Digital /O, analog I/0, DCS drive modules, Resolver, Pulsetach,
A-B RIO Scanner, motion control
Local: ssr..rbb
Remote: mmdssr..rbb

e Universal Drive Controller
Local: ssr...rbb
Remote: N/A

® Network
Setup and Status registers: ssr..rbb
Broadcast: nr..r

Registers in Drop Areas: nddr..r

Remote: N/A

e Common Memory
Local: N/A
Remote: N/A

o R-Net Network Interface
Local: ssRr...rbb
Remote: N/A

® Gateway (Modbus, AutoMate, Toledo Scale)
Local: ssr...rbb
Remote: N/A

® Gateway (Allen-Bradley)
Local: ssfr...rbb
Remote: N/A
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e Digital Rail, TWS, LED
Local: N/A
Remote: mmdplbb

® Analog Rail
Local: N/A
Remote: mmdpr

Example: if you designate PB as the character string, a digital input

module in slot 12, register 5, bit 2 would be named PB12502@.
Follow the instructions below to automatically name an 1/O point:

Note that the Auto Name option will write over any text in the selected

register/bit location.

Step 1. Select the I/O points for which you want names assigned.

Step 2.  Select Auto Name from the Variables menu. The
Autoname dialog box will be displayed.

Step 3.  Enter a variable prefix of 1 to 4 characters (letters and
underscore only). The Executive software will assign

names and descriptions for the 1/O points as described
above. The Description will be the same as the functional

name displayed for each I/O point.

7.7.6 Substituting Variable Names

Variable names within a view can be changed by substituting
characters within their names. For example, if you enter *A00 as the
search string and *B99 as the replace string, variable name PBA0OO
would be changed to PBB99. Follow the instructions below to

substitute variable names. See figure 7.3 for the screen display.

Search S5tring: *A 00O

Replace String: *xBoD

Search HMode

':::' Local List
) Metwork-Wide List

@ Local and Metwork—-Wide Lists

oK : Cancel

Figure 7.3 - Substitute Variable Names

Step 1. Select the variable names you want to change (unless you

want all matches found; see step 5).
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Step 2.  Select Substitute from the Variables menu. The Substitute
Selected Variables dialog box will be displayed.

Step 3.  Enter the Search String and Replace String.

Search String: Can be any character string that is a part
of the name of the selected variables. The wildcard
character (*) can be used as the first or last character of
the Search String. Do not enter the variable type character.

Replace String: Can be any character string (variable
names are limited to 16 characters). If a wildcard character
(*) was used in the Search String, it must also appear here
in the same relative position.

Step 4.  (Network module only) Select the search mode.

Local List: Substitute variable names in local list only, i.e.,
variables in this rack.

Network-wide List: Substitute variable names in
Network-wide list only.

Local and Network-wide Lists: Substitute all variable
names.

Step 5.  If you want to make the substitution for all variables in the
list/view that match the search string (not just the matching
variables in the selected items), select Substitute ALL
items in the view.

Step 6.  Select OK to make the character substitution in the
variable names.

Step 7. Select Accept to update the database.

Linking Network-Wide and Local Names

The Link command is available when the network module form with
network-wide and local names is displayed. This command will link
local names to network-wide names for all the selected registers. This
command has the same result as selecting each item individually and
checking the “Linked” option. For a given register, if there is only a
network-wide name and description, it is copied to the local name
and description and they are linked. If there is only a local name and
description, it is copied to the network-wide name and description
and they are linked. If both names exist and they are the same data
type, they are linked.

Use the following procedure to link multiple network-wide and local
names.

Step 1. Select the registers/bits for which you want to link
network-wide and local names.

Step 2.  Select Link from the Variables menu.

Selecting All Variables

Select All will select all variables in the current view. You can then
execute any of the available commands (copy, clear, auto name,
substitute) for all the selected variables.
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GoTo Menu

Use the GoTo menu to select the type and range of variables
displayed for the module during configuration. You can also search
for variables by name from the GoTo menu.

Selecting the Variable Range Displayed

Selecting Change View from the GoTo menu displays the Change
View dialog box. Choices are listed as option buttons. Use the scroll
bar to scroll through the desired range of variables for the selected
view.

Selecting Next Page displays the next page of variables for the
selected view for the module.

Selecting Previous Page displays the previous page of variables for
the selected view for the module.

Selecting Zoom In displays the boolean variables associated with the
selected register.

Selecting Zoom Out at the bit level returns you to the registerlevel
variables for the selected module. From the register level, zooming
out will return you to the Rack Configurator.

Locating a Variable by Name

Select Wildcard Search from the GoTo menu to locate a variable by
name. This is the same variable search function as described in
section 6.11.1.



8.0

CREATING AND EDITING
TASKS WITH THE TASK
MANAGER

The Task Manager is used to create and work with application tasks
on a rack level as well as to generate the rack configuration and drive
parameter files for UDC modules. You can access the Task Manager
by selecting Manage Tasks from the Rack menu in the System
Configurator. See figure 8.1 for the Task Manager menu structure. A
list of existing tasks (if any) will be displayed, and three menus will be
listed on the menu bar as follows:

Task: used to add new tasks and display or edit existing task
information, verify tasks, resequence and compile tasks, transfer
tasks to or from diskette, print out task listings, remove tasks, and
generate cross-reference, rack configuration, and parameter object
files.

Commands: used to edit DOS files, to delete files that are no longer
needed, create the configuration file for a rack, and generate the
drive parameter files for a rack.

On-Line! enables you to access the Online menu.

ConFig: Mot Current

Task Commands Setup Online Help!

SLOT NAME TYPE UDC PRI CRIT RECOM UTIL DOC  0OBJ CURR  SOURCE DATE DESCRIPTION

Task Commands
Add... “A Edit File...

Copy... “C ¥iew File...

Modify Info... M Purge...

Equve :R Generate Configuration... F8
Display Info... D Jump... -
Edit F3

Compile F4

Verify F5

View Purge options...

Document Utilities Iconized

Transfer

Transter-Plus

Print...

Generate Task Cross Reference
Generate PC Listing

ne Task Manager
onitor PC Program

Resequence...

Select All “L

Version Control Library M
Exit

About...

Figure 8.1 - Task Manager Menus
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The fields displayed below the three menu names contain the
following information for the tasks listed:

Slot - The number of the slot in the rack that contains the
Processor or UDC module to which the task is assigned.

Name -  Name of application task.

Type - Type of task, e.g., BASIC, using the file extension given
when the task was created.

uDC - “A’ or “B” to designate the drive for UDC tasks; blank
otherwise.
PRI - Task priority. “4” - “11” for AutoMax tasks; blank for UDC

tasks. (The task for drive A always executes first, then the
task for drive B.)

Crit - Whether the critical flag has been set for the task (see
8.1.1 step 1); checkmark means “yes.”

Recon - Whether the reconstructible flag has been set for the task
(see 8.1.1 step 1); checkmark means “yes.”

UTIL - Whether the task is a utility task; checkmark means “yes.”

Doc - Whether a documentation file exists for the task;
checkmark means “yes.”

Obj Curr - Whether the object (compiled task) is current, i.e., whether
the source date/time listed in the next column is later than
the date/time the task was last compiled; a checkmark
means “yes”. If the object is not current or the task has
never been compiled, this column will display “NO”. The
object is not current if either of the following occur after the
date/time the task was last compiled: a change in the
status of the “reconstructible” check box in the task
information dialog box, or the task is edited.

Note that PC/Ladder Logic tasks and include (.INC) tasks
do not need to be compiled and that this column will
always be checked for these two types of tasks.

Source Date - Date and time the application task was last edited.

Description - Description of the task entered when the task was
created.

The status line at the bottom of the Task Manager screen is used to
display the status of the rack configuration file and the drive
parameter file (if applicable).

The fields labeled “Config:” and “Drive Parms:” will display “Current”
if the rack configuration and drive parameter files are current and the
application tasks for the rack can be loaded to the AutoMax
Processors and UDC modules in the rack. If either of these fields
displays “Not Current”, one of the following conditions has occurred:
no configuration has been generated for the rack, task information
(critical flag, priority, description, etc.) has been changed after the
date/time that the configuration was last generated, or the rack
configuration itself has been changed (variable added or delete, task
added or deleted, etc.) after the date/time that the configuration was
last generated. The rack configuration, drive parameters, and
application tasks should not be loaded into the AutoMax Processors
and UDC modules in the rack until the configuration and parameter
files are generated using the Generate Configuration command
described in 8.17.4.



8.1

The remainder of this section is organized as follows:

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19

Adding a Task

Copying a Task

Modifying Task Information

Removing a Task

Displaying Task Information

Editing an Application Task File
Compiling a Task

Verifying a Task

Editing the Documentation File for a Task
Transferring Task Files

Printing Task and Cross Reference Files
Generating Cross Reference Files
Generating a PC Listing

Resequencing a Task

Selecting all Tasks

Using Version Control Library
Commands Menu

Setup Menu

Online Menu

Adding a Task (Program)

The first step in creating a task (also called a program) is to add it to
the rack. Tasks cannot be created or edited without first being added
to a rack using the procedure described below. This procedure can
be used to add a task that will run on an AutoMax Processor or on a
UDC module. See the appropriate DPS Configuration and
Programming instruction manual for additional information on adding
UDC tasks to the rack.

Select Add from the Task menu to display the Add New Task dialog
box. Required data fields are denoted by (R) and optional data fields
are denoted by (O).

Step 1.

Enter information for the following fields. Some fields may
contain default entries. If you do not change these fields,
the default will be used.

Task name - An alphanumeric string from 1 to 8 characters
long. Task names can also include underscore (_)
characters. The task name must begin with an alphabetic
character and it must be unique within the rack. (R)

Description - A description of the task; any character string
up to 40 characters long. (O)

Engineer - Enter the name of the engineer in charge of the
task. (O)

Task Type - BASIC, PC, Block, or Include. An Include task
is a file to be included in a BASIC or Control Block task
when it is compiled (see J-3676 for more information). The
extension for each task type is shown in parentheses.
Select Control Block (.BLK) for all UDC tasks. (R)
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Step 2.

UDC Task - Available only if Block is selected as the Task
Type. Select UDC Task and either A (default) or B to
designate the drive.

Slot - The slot number in the rack that contains the
AutoMax Processor that will run the task (0-4) or the slot
number in the rack that contains the UDC module that will
run the task (0-9 or 0-15, depending on the size of the
rack). (R) Tasks that use Ethernet functions must be run
on the left-most Processor in the rack. Refer to J-3675 for
information about the Ethernet functions.

Priority - 4-11. This determines the priority with which the
task will run in the AutoMax Processor. The lower the
number, the higher the priority. See appendix C for more
information on task priority. (R) This parameter is not
available for UDC tasks.

Check boxes - Select all that apply. Note that the Critical
Task and Utility Task designations are mutually exclusive.

Critical Task - specifies whether the task is critical to the
system, i.e., whether it can be stopped independently (no
check) or only via a STOP/ALL command from the Online
menu (check). A critical task cannot be loaded into the
Processor or UDC until all tasks currently in RUN status
are stopped.

Reconstructible - will cause the compiler to generate an
object file that supports full reconstruction when the task is
compiled. If this option is not selected, tasks cannot be
saved back to the personal computer from the Processor
or UDC. If this option is selected, “!” comments will not be
stripped from the file as it is compiled, and the object file
created will be larger than it would have been if this option
had not been used. The object file containing full
reconstruction data (an ASCII image of the original file) is
written to the application disk when the task is compiled
with this option selected. This option is not available for
PC tasks.

Utility Task - a task which is not specified in the rack
configuration object file loaded onto the Processor
module(s), but is intended to run in the rack. Utility tasks
are usually used for testing purposes and not for actual
applications.

Select OK to add the task name to the list on the screen
and add the task to the database, Cancel to return to the
Task Manager window without adding the task.



ADD NEW TASK

Task Name: |31D|AG |

Description: |scr diagnostics |

Engineer: |BAGWELL| |

Task Type
® Basic [BAS)

I pC [-PC)
' Block [.BLK)

2 Include [LINC]

[] UDC Task [ critical Task
A OB [ reconstructible
[ utility Task
Slot Priority
||] |1| |? |1| oK Cancel ‘

Figure 8.2 - Add New Task

8.2 Copying a Task

You can copy an AutoMax task or UDC task from any AutoMax
library, system and rack into the rack you are currently working with.
Select Copy from the Tasks menu to display the “Copy a Task” dialog
box. See figure 8.3.

Step 1.
Step 2.

Step 3.

Step 4.

Select the source drive and source library directory from
the lists displayed.

Select the source system, section, rack, and task names
from the lists displayed.

Select OK. The “Copy Task” dialog box will be displayed.
This dialog box contains the same fields as the “Add New
Task” dialog box illustrated in figure 8.2. You can modify
any of the information except the task type. The task name
must be unique within the rack.

Select OK to add the task name to the list on the screen
and add the task to the database, or Cancel to return to
the Task Manager window without adding the task to the
rack.

Drive: System:

SIREF.BLK
23853 BO1 SIUDC.PC
Directory: 437181 S4ASPD.BLK

Section: Rack: Task:

System Description

Figure 8.3 - Copy a Task Dialog Box
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8.3

8.4

8.5

8.6

Modifying Task Information

Use the following procedure to modify information for a task. Any
field except the task type can be changed.

Step 1. Select the task for which you want to modify information.

Step 2.  Select Modify Info from the Task menu. A Task Info dialog
box will display the information for the requested task.

Step 3.  Modify the desired fields. You cannot modify the task type.

Step 4.  Select OK to accept changes or Cancel to return to the
Task Manager window without making the changes.

Removing a Task

Use the following procedure to delete the source file(s) for the
selected task(s).

Step 1. Select one or more tasks you want to remove from the list.

Step 2.  Select Remove from the Task menu. A dialog box will be
displayed, requesting confirmation. The task(s) will be
deleted from the database after confirmation.

Displaying Task Information

Use the following procedure to display the information for the
selected task. You cannot make changes to any of the information
displayed.

Step 1. Select the task for which you want information displayed.

Step 2.  Select Display Info from the Task menu. A Task Info dialog
box will display the information for the requested task.

Step 3.  Select OK to return to the Task Manager window.

Editing a Task

Use the Edit command from the Task menu to edit any task. The
source time and date listed for a task will be updated whenever it is
edited.

Step 1. Select the task you want to edit.

Step 2.  Select Edit from the Task menu to access the editor
appropriate for the selected file type. The PC Editor is
used for ladder logic tasks. (See J2-3093 for instructions
on using the Ladder Editor.) The selected text editor is
used for Control Block, BASIC, and Include files.

The following task skeleton files will be copied into the Executive
software subdirectory as part of the AutoMax installation:
SKELETON.BAS (BASIC), SKELETON.PC (PC/Ladder),
SKELETON.BLK (AutoMax Control Block), SKELETON.INC (Include)
SKELETON.DOC (documentation files). The skeleton files will be
copied into the task source file to provide a starting point for creating
the task. Access your text editor from DOS to edit these files if
required. Do not attempt to edit them from within AutoMax Executive
V4.x.
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If you have also installed a DPS software option, which contains the
UDC operating systems and SKELETON.UDC file, the
SKELETON.UDC file will contain the Local tunable variables that must
be defined in every UDC task exactly as indicated. Note that each of
the Local tunable variables in the SKELETON.UDC file is preceded
by a “!” comment symbol. Simply delete the “!I” symbol for each
Local tunable variable required for your selected drive type. Only the
“CURRENT” parameter may be edited for these Local tunable values.
Other application-specific Local tunable values may be added as
required. See the appropriate DPS Configuration and Programming
instruction manual for more information on UDC tasks and J-3675 for
more information on Local tunables.

TEMPLATE.BLK is also copied into the AutoMax subdirectory. It
contains prototype Control Block statements which can be copied
into Control Block tasks to simplify their creation. This file should not
be edited.

Note that when you edit a Control Block task or a UDC task, a
SCAN_LOOP statement and END statement (from the template) will
already be in the file when it is first opened. Both of these statements
are required for Control Block or UDC tasks to be compiled. The
parameters in the SCAN_LOOP statement must be filled in. BASIC
tasks will contain an END statement (from the template) when the
task file is first opened.

Refer to the instruction manuals for the BASIC, Control Block, and
Ladder programming languages for more information.

Compiling a Task

Use the Compile command to compile one or more selected tasks.
BASIC, UDC Control Block, and AutoMax Control Block tasks must
be compiled before being downloaded to the rack. PC/Ladder tasks
and .INC tasks do not need to be compiled. The object code
generated is written to a file with the same filename as the source,
but with a file extension of .OBJ. If an object file with the same
filename already exists, it will be written over.

Step 1. Select the task(s) you want to compile.

Step 2.  Select Compile from the Task menu. Each of the selected
files will be compiled.

AutoMax will create a log file (.LOG) for each task that is
being compiled. You can view a log file by selecting Edit
Any File from the Commands menu, and you can print it
by using the print command from the Windows File
Manager or from your text editor.

If an error is detected during compilation, no object file will be
created. All errors will be listed to the screen by line number and will
be written to the log file, if any. When the task has been compiled
successfully, the “Obj Curr” column in the tasks display will contain a
checkmark (0).
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8.8

8.9

Verifying Tasks

Use the Verify command to check that all the variables defined in the
selected task(s) are used, that the configuration for the rack is valid,
and that no syntax errors are present in the selected task(s).

The Verify procedure will first compile the rack configuration file,
referred to as _CONF.CNF on the screen during the compilation
procedure. A log file will be created to store errors, as well as
compilation statistics. The log file is named _CONF.LOG. If there are
any errors, an object file will not be created. Refer to Appendix D for
configuration file size limits.

Note that the configuration log file errors will be displayed in the form
of statements with line numbers, which are used by the operating
system only. Ignore the line numbers and statement format. Use the
descriptive error message immediately underneath the line number
to determine the error. For example, the message “symbol already
defined” will be displayed when a duplicate variable name is found in
the rack configuration and the offending variable will be clearly
marked on the screen. You can view a log file by using Edit Any File
from the Commands menu, and you can print it by using the text
editor print command.

After the configuration file is compiled, the selected task(s) is
compiled and a log file is generated for the task to store any errors
and compilation statistics. The log file created has the same name as
the task and a .LOG extension. If there are errors, an object file will
not be created. Refer to Appendix D for application task size limits.

The Verify procedure also generates a cross-reference file for each
task selected. The cross reference has the same name as the task
and an .XRF extension. The cross reference will list any undefined
symbols (declared COMMON in the task, but not found in the
configuration generated) and any unused symbols (defined in the
rack configuration, but not used anywhere in the task cross
referenced). This cross reference can be printed out. See section
8.12 for more information on the rack cross reference.

Follow the steps below to verify tasks.
Step 1.  Select the task(s) you want to verify.
Step 2.  Select Verify from the Task menu.

Step 3.  Correct any errors indicated in the configuration .LOG file,
the application task .LOG file(s), and the cross reference
file.

Editing the Documentation File for a Task

Use the following procedure to edit the documentation file for the
selected task. Refer to section 2.1 for more information on
documentation files.

Step 1. Select the task for which you want to edit the
documentation file.

Step 2.  Select Document from the Task menu to access the text
editor.
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Transferring Task Files

You can transfer all the files for one or more selected V4.x tasks to
diskettes (or another hard drive, or another library on the same
drive), or transfer all the files for an AutoMax Executive V4 .x task from
diskettes (or a hard drive) into the current AutoMax directory (see
section 5.1.8 for additional information). The task will automatically be
added to the rack. Variables declared COMMON in the task are not
added to the configuration file for the rack.

This is different from adding a task using the “Copy existing Task”
option in that the destination system and rack names cannot be
different than the source system and rack. Transfer is usually used to
update the task files in the destination rack to match files that were
edited in the source rack. It can also be used to make a backup copy
of selected task files (usually on diskette) that can be transferred
back to the original rack to restore task files to their original state if
they were edited after the transfer.

Transferring Task Files Using the Transfer Command
Use the following procedure to transfer task files using Transfer.

Diskettes can be formatted as needed or, to save time, you can use
empty pre-formatted diskettes. Use the following procedure to
transfer tasks. Required data fields are denoted by (R) and optional
data fields are denoted as (O). Some fields may contain default
entries. If you do not change these fields, the default will be used.

Step 1. Select Transfer from the Task menu. The Transfer dialog
box will be displayed with the current drive and library (as
designated in AutoMax Setup) listed in a box on the top
left.

Step 2.  Enter information for the following fields:

Direction arrows - Transfer the task(s) To (left arrow) or
From (right arrow) the current library. Select the
appropriate option button.

Drive - Enter the source drive or the destination drive. If A
or B is entered, the Executive software assumes the drive
is a floppy drive; otherwise, AutoMax assumes a hard
drive.

Library - Enter the library directory to copy the task(s) from
or to.

Format Floppies - Select if you want to format destination
diskettes.

High Capacity - Select if you want to format and/or write to
high density diskettes. The appropriate diskette capacity
will be displayed.

Task(s) - The Executive software will list the task(s)
selected when the Transfer program was called. If you are
transferring out of the current library, make certain that this
field lists all of the tasks you want to transfer.

If you are transferring tasks in, you can select the tasks to
be transferred. Select “Select From Tasks on disk x:” to
display a Task List list box. Select each task you want to
transfer and add it to the Tasks field by selecting Add to
List. When you are finished, select “Done.” All the tasks
you want to transfer should appear in the Tasks field.
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Step 3.

The source code and the documentation files for the task
are always transferred. Select any of the following files you
want to transfer with the task:

Object files - compiled application task.
Cross-reference files - cross reference file for the rack.

Select Cancel to return to the Task Manager without
transferring a task, or OK to begin the task transfer.

Drive: C

Library: AMELIEB

Drive: EI
e —— Library:=: | AMELIB

[J Formatr floppies ] High capacity Available: 12088Kb

Task(s): |51REF.BLK |

|Select from tasks on disk Az...

[]object files

|:| Cross—reference files

114

Cancel | ‘ Help

Figure 8.4 - Transferring Task Files Using Transfer

Transferring Task Files Using Transfer-Plus

Use the following procedure to transfer task files using Transfer-Plus.
If you are transferring to diskettes, you will be prompted for additional
diskettes, if needed. Diskettes can be formatted or, to save time, you
can use pre-formatted diskettes. Diskettes do not have to be blank.
Figure 8.5 illustrates the Transfer-Plus dialog box.

Step 1.
Step 2.

Step 3.
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Select the task(s) to be transferred from the tasks list.

Select Transfer-Plus from the System menu. The
Transfer-Plus dialog box is displayed, with the selected
tasks listed.

Enter information for the following fields. Some fields
contain default entries. If you do not change these fields,
the defaults will be used.

Source/Destination - If you are transferring to or from
floppy diskettes, you must also select floppy drive A or B.

If you want to transfer to or from another AutoMax library,
select More Options and then enter the drive and AutoMax
library name.



Step 4.

Format - Check this box if you want to format the diskettes
before transferring the files. You can also enter Format
Qualifiers (DOS FORMAT switches).

Task(s) - The racks selected when the Transfer-Plus
command was called are listed. You can edit this list. If you
are transferring from diskette, or from another AutoMax
library, enter the tasks to be transferred.

Newer files only - Check this box to transfer only the files
that have more recent dates than those files (with the
same name) existing on the diskette from a previous
transfer.

Options - Check the desired options.

Obiject files - Transfer the compiled application
task object files.

Cross-reference files - Transfer the
cross-reference files.

Select Help for information about the Transfer-Plus
procedure, Cancel to return to the System Configurator
without transferring a task, or OK to begin the transfer. You
will be prompted for diskettes as needed.

A message will be displayed when the transfer is complete, and you
will have the option of transferring additional tasks.

Transfer-Plus

SAMPLE.BAS

Figure 8.5 - Transferring Task Files Using Transfer-Plus
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Printing Task Files

The Print Task command enables you to print out files relevant to one
or more racks. After selecting one or more tasks from the task list,
select Print from the Task menu. A dialog box with the various print
options will be displayed (see the figure below).

A i

[Includes tEISH“dDE, source and xrf)

Custom Print

|E] Source
|E] Documentation
E Task Cross-reference

|:| Usze Existing Cross-reference Files
[] Generate Log

| Cancel

8-12

Figure 8.6 - Print Tasks Dialog Box

Selecting Task Print will print out the following for each of the tasks
selected:

e Task title page (task name, description, engineer, slot, priority,
critical, reconstructible, utility).

® Task documentation file
® Task source code
® Task cross reference file

If you de-select (un-check) Task Print, the Custom Print options will
be enabled.

Select Source to print the source code (or ladder diagrams for PC
tasks).

Select Documentation to print the task documentation file.

Select Task Cross Reference to print the cross reference file for the
selected task(s).

Select Use Existing Cross Reference Files if you know that the
cross reference files are current. Selecting this option will save time
since new files will not be generated before printing. If cross
reference files do not already exist, they will be generated and
printed. Note that cross reference files generated by the print routine
will be deleted after printing.

Select Generate Log to create a log file that will list any errors that
may occur during the print job. The log file will exist under the rack
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directory and will be named _PRINT.LOG. If there are no errors, the
log file will simply list the files that were printed.

Generating Task Cross Reference Files

Use the Generate Task Cross Reference command to create a cross
reference file for each of the selected AutoMax and UDC application
tasks. The cross reference listing will include the following for each
variable used in the task: the line on which the variable is defined, the
variable type (local, tunable, or reserved for the system), the
hardware address (slot, drop, remote slot, register, and bit), the
description assigned when the variable was configured (either the
I-type comment on the application task line on which the variable is
first referenced, or the 40-character element description in PC/Ladder
Logic tasks), and the line cross reference. The task cross reference
then lists the following errors or warnings for the task: minor
compilation errors, undefined variables, unconfigured variables, local
variables read but not written to, unused variables, and local
variables written to but not read. AutoMax will assign cross reference
files a .XRF extension. Cross reference files can then be printed by
using the Print command (see section 8.11).

Step 1. Select the task(s) for which you want to create a cross
reference.

Step 2.  Select Generate Task Cross Reference from the Task
menu.

Generating a PC Listing

Select Generate PC Listing from the Task menu in the Task Manager
to generate .LST files for selected PC tasks. These files will be written
to the rack subdirectory, and can be viewed using the text editor. Use
the following procedure to generate .LST files.

Step 1. Select one or more PC tasks from the tasks list.

Step 2.  Select Generate PC Listing. .LST files will be generated for
the selected PC tasks. These files will have the same name
as the source PC files, with a .LST extension. Listing files
will be identical to the listing provided when a PC task is
printed (excluding page headers and page breaks).

Resequencing a Task

Resequence is used to resequence the line numbers within a task

program. To resequence Control Block (BLK) and BASIC (BAS) files,

follow the procedure below.

Step 1.  Select the task you want to resequence.

Step 2.  Select Resequence from the Task menu.

Step 3.  Enter old first sequence number, old last sequence
number, the new starting sequence number, and the

increment. The first and last sequence numbers are
inclusive.

8-13



8.15

8.16

8.17

8.17.1

8.17.2

8.17.3

8-14

To resequence a PC task:
Step 1. Select the task you want to edit.

Step 2.  Select Edit from the Task menu to access the Ladder
Editor.

Step 3.  Press F3; then select Resequence by typing R.

Step 4.  Enter old first sequence number, old last sequence num
ber, the new starting sequence number, and the
increment. The first and last sequence numbers are
inclusive.

Selecting All Tasks

The Select All command on the Task menu highlights (selects) all the
tasks in the rack. Use Select All when you want to remove, transfer, or
print all of the tasks displayed.

Using Version Control Library

If your AutoMax system is using the Version Control Library facility,
the command “Version Control Library” will appear on your Task
menu. Refer to Appendix K for descriptions of how to use the VCL
commands.

Commands Menu

The Commands menu can be used to edit non-application files that
are not generated with the Executive software, to delete unneeded
files, or to generate and compile the object code for the rack
configuration and parameter files.

Editing DOS Files

Select Edit Any File from the Commands menu to edit DOS files only.
Do not use this command to edit files with reserved extensions, such
as task files or database files. This command displays a list box with
all the available directories and files. Selecting OK invokes the text
editor. Selecting Cancel returns you to the Task Manager. See 5.4.1
for additional information.

Viewing Task Files

Select View File from the Commands menu to view any task file. The
View Task dialog box will be displayed. After you have selected the
task file you want to view, select OK. The appropriate file editor will
display the selected file. Note that this file is read-only, and cannot be
edited. When you are finished viewing the file, exit the editor. You
then return to the Task Manager.

Purge Files

Selecting Purge from the Commands menu allows you to delete files
that are no longer needed for the selected rack. All files of the
selected type(s) will be deleted. This procedure will make room on
the disk for other files. Source files of application tasks cannot be
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purged so that object files can be re-created if they are needed at a
later time. Follow the procedure below to purge files.

Step 1.  Select Purge from the Commands menu. A dialog box will
be displayed.

Step 2.  Select one or more types of files to delete:

Backup files

Log files (*.LOG)

Object files (*.OBJ, *.POB)
Cross Reference files (*.XRF)
Listing files (*.LST, *.CNL)
Tunable files (*.TUN)
Monitor files (*.$10, *.$MV)

Step 3.  Select OK to purge or Cancel to return to the Task
Manager without purging.

Generating the Rack Configuration and Drive
Parameter Files

The Generate Configuration command (from the Commands menu)
is used to generate the rack configuration object file or, for UDC
modules in the rack, the drive parameter object file. When the
Generate Configuration command is selected, the following options
will be displayed: Generate Rack Configuration (either standard or
mapping I/O locations to memory for testing) and Generate Drive
Parameter Files. The next two sections describe these options.

The Transfer command from the On Line menu is used to load the
rack configuration object file into the AutoMax Processor. The same
command is also used to load the drive parameter object file to the
UDC. See section 14.3 for information about loading the drive
parameter object files.

Generating the Rack Configuration

The Generate Configuration command can be used to create the
object file (.CNF) for the rack configuration. The “generated”
(compiled) rack configuration must be loaded onto the Processor(s)
in the rack before or at the same time application tasks are loaded.
See 14.3 for information about loading the rack configuration file(s).
See Appendix D for information about configuration file size limits.

When generating the rack configuration, you have the option of
mapping variables to common memory for testing. If you select this
option, all variables currently configured as 1/O registers or 1/O points
will be configured as common memory locations. This allows you to
load application tasks into the Processor(s) in the rack and
run/monitor them without actually placing I/O modules in the rack, or
without connecting the 1/0O modules in the rack to field devices. The
variables can then be monitored through the On-Line command.
Loading the configuration using this option will make the
configuration take up more room on the Processor than loading
without this option. Tasks that depend on hardware interrupts, i.e.,
that use BASIC language WAIT ON statements, will not run. Note that
this option will not necessarily simulate real-world results and that
once testing is complete and you connect all field wiring to the rack,
you must re-load the configuration without the option.
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Generating the Drive Parameter Files

The Generate Configuration command can be used to create the
drive parameter object files (.POB) for all UDCs in the rack. To create
the drive parameter files, choose the Generate Drive Parameter Files
option. A file named PARAMXX.POB will be created, where XX is the
slot number of the UDC module. The drive parameters must be
loaded onto the UDC(s) in the rack before or at the same time UDC
application tasks are loaded. See 14.3 for information about loading
the drive parameter files.

You can print the drive parameters for a UDC module by using the
Print command from the Rack menu in the System Configurator.

Jumping to Another Rack

Select Jump from the Commands menu in the Task Manager to jump
to another rack without leaving the Task Manager. When you select
Jump, the System, Section, Rack dialog box will be displayed. Select
the destination rack and press OK to jump to that rack.

Setup Menu

Purge Options - This command allows you to specify the extensions
for the backup files you want to delete when the Purge command is
selected. See 8.17.3 for more information.

Utilities Iconized - This command allows you to specify whether
utilities such as the compiler and cross-reference are spawned as
windows or as icons.

Online Menu

The Online menu on the Task Manager screen is used to access the
Online Task Manager or access the PC Editor to monitor a PC
program.

Accessing Online Functions

Select Online Task Manager to access the online functions. It is the
same as the Online Task Manager command in the System
Configurator. See section 5.6.1 for more information.

Monitoring a PC Program Online

Select Monitor PC Program from the Online menu to call the AutoMax
Ladder Editor. Refer to J2-3093 for instruction on using the AutoMax
Ladder Editor to monitor a PC task online.
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9.1

9.1.1

9.1.2

9.1.3

SYSTEM SECURITY

To protect the system against unauthorized online changes being
made from the personal computer, AutoMax incorporates three types
of security: a keyswitch on the rack Power Supply module, a
password, and access levels. Note that access levels need to be
considered only if multiple users will need simultaneous access to the
same rack.

Keyswitch

The keyswitch on the rack Power Supply module provides security
for online operations such as starting and stopping application tasks
by defining a privilege level for the rack. Only online operations
accessed through the Online Task Manager option on the Online
menu in the Task Manager are affected by the position of the
keyswitch. Saving tasks from the rack, however, is permitted
regardless of the keyswitch position. The keyswitch has three
possible settings: “PROTECT”, “SETUP”, and “PROGRAM”. The
AutoMax Executive software displays the current position of the
keyswitch on the top of the screen while you are online. See below
for a description of the privilege level defined by each keyswitch
position.

PROTECT Position

If the keyswitch is in the “PROTECT” position, the user can only
monitor variables and save tasks from the rack. Even if the user
knows the password (see 9.2), he cannot perform any other
operations.

SETUP Position

If the keyswitch is in the “SETUP” position, the user can monitor all
variables, and save tasks from the rack only. If the USER knows the
password (see 9.2), he can also modify tunable variables. He cannot
perform any other operations.

PROGRAM Position

If the keyswitch is in the “PROGRAM” position, the user can perform
all online operations from the personal computer, i.e., load, save, run,
delete, and stop application tasks, and monitor and tune variables. If,
however, the password (see 9.2) has not been entered previously, or
is not entered when the user is prompted, the privilege level defaults
to that of the “PROTECT” position.
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Password and Access Levels

The password provides an additional level of security for the rack if
the keyswitch on the power supply is kept in the “PROGRAM”
position. Any online operations beyond what is allowed in the
“SETUP” mode of the keyswitch will require the user to enter the
password first. The password will time-out after 2 minutes.

Up to four users can access password-protected features in an
AutoMax rack via the AutoMax network. See section 12.5 for how to
connect to a rack over the network. In order to prevent conflicts,
users will be granted one of the following access levels when they go
online.

None - This level provides the user with monitoring capability only.
The correct password has not been entered by the user.

Data Access - This level provides the user with the ability to
Set/Tune/Force only common or |/O variables. Data Access will not
be granted when another user has Rack Access. All users connected
to a rack may have Data Access. It is the responsibility of all users to
coordinate the effect of setting, tuning, or forcing on common
variables and other areas of conflict.

Task Access - This level provides the user with the capabilities of
Data Access plus the ability to Run/Stop/Delete/Load a task and to
modify the local variables in the task using the Set/Tune/Force
functions. If the user has Task access to all the tasks in a rack, he can
Run/Stop/Delete/Load ALL tasks. Other network users trying to
access the task will be denied access and will be shown the
username of the user with privileged access. A user may have access
to one or more tasks as long as no other user has access to those
tasks and no other user has Rack Access.

Rack Access - This level gives the user complete control of all tasks
in the rack. A user with this access level can Run/Stop/Delete/Load
ALL tasks. Rack Access will not be granted if any other user has
Data, Task, or Rack Access.

Users may set their level of access by using the Set Access function
from the Connect menu (see 12.2). A specific level of access will be
granted (if possible) when the user executes a function which
requires that level of access. For example, if a user had previously
entered the password and then attempts to force a local variable,
Task Access will be granted to the user for the task containing the
local data if no other user has access that task. Table 9.1 lists the
access levels required to access password-protected features.

Data Access will be granted when the user first enters the password.
The user will then be given the opportunity to acquire Rack Access.
This will prevent other users from accessing the protected features in
the rack. If another user has already reserved the rack, a message
will be displayed on the user’s workstation that identifies the other
users connected to the rack and their access levels. The user can
also display a list of all other users currently logged onto the rack
with their associated access levels (see 12.6).



Table 9.1 - Accessing Password-Protected Features

Rack Power Any
Supply Key- | Posi- | PRO-
switch Position | tion | TECT SETUP PROGRAM
User’s Access Any
Level None | level | Data | Task | Rack | Data | Task | Rack
Action
Force Common No No No No No Yes Yes Yes
Force Local No No No No No No Yes Yes
Force /O No No No No No Yes Yes Yes
Set Common No No No No No Yes Yes Yes
Set Local No No No No No No Yes Yes
Set 1/0 No No No No No Yes | Yes | Yes
Set/Tune Tunable | No No No Yes Yes No Yes | Yes
Load Normal
Config No No No No No No No Yes
Load Debug
Config No No No No No No No Yes
Load Single POB
File No No No No No No | Yes! | Yes
Load Single Task | No No No No No No2 | Yes | Yes
Delete Task No No No No No No Yes Yes
Start Task No No No No No No Yes | Yes
Stop Non-Critical
Task No No No No No No Yes Yes
Save Task from
Rack No | Yes3 | No | Yes | Yes No | Yes | Yes
Load All POB
Files No No No No No No Yes Yes
Load All No No No No No No No Yes
Delete All Tasks No No No No No No Yes* | Yes
Start All Tasks No No No No No No Yes* | Yes
Stop All Tasks No No No No No No | Yes* | Yes
Load AutoMax
0s No No No No No No No Yes
Load Single UDC
0s No No No No No No | Yes! | Yes
Load AlUDC OS | No No No No No No | Yes! | Yes
Modify PC Task No No No No No No Yes | Yes
Auto Run No No No No No Yes Yes Yes
Monitor Yes Yes Yes Yes Yes Yes Yes Yes

Notes: A user with privileged access may relinquish this privilege by
timing out after two minutes offline, or by selecting to relinquish
access online. Functions not listed in the table do not require
privileged access.

(notes continued on next page)




9-4

9.2.1

(Continued)
1. Must have TASK Access to both tasks in UDC.

2. Asingle task may be loaded with only DATA Access if the task
does not already exist on the Processor or UDC module.

3. Requires TASK or RACK Access.
4. Must have TASK Access to all tasks.

As supplied by Reliance, the AutoMax Executive software requires
the password “AUTOMAX”. To change the password, you must use
one of the two methods described below in 9.2.1 and 9.2.2.

The two utilities which can be used to change the password are not
installed on the hard disk along with the AutoMax Executive. They
reside on disk 1 of the AutoMax software. In order to use either
method of changing the password, the user must have access to the
original AutoMax installation disks, or the backup copy of those
disks.

Changing the Password in the AutoMax Operating
System File

This method of changing the password alters the AutoMax operating
system file *.0S that is stored with the AutoMax Executive software in
subdirectory <DRV>:\RPE\AMX4 on the hard disk, and that is also
loaded onto the rack (see 5.4.3 for information about loading the
operating system). After changing the password using this method,
you need to load, or re-load, the operating system containing the
new password into each rack. Note that if you load the Ethernet
version of the operating system, you can still use this method of
changing the password, i.e., follow the exact same directions below.

Note that you will need to enter the current (old) password in order to
load the operating system onto the rack. Follow the steps below to
change the password:

1. Access the DOS prompt.

2. Insert disk 1 of the original or backup disks of the AutoMax
Executive software into drive A:

3. Type A:PWOS<CR>

When the system prompts you for the new password, enter the
password you have chosen. You may enter a <CR> as the
password. The operator will then be required to enter a <CR> in
order to perform the online operations that require the password.

The operating system file with the old password is automatically
re-named *.~ OS and the operating system with the new
password is named *.08S.

5. When you are finished and back at the DOS prompt, type
EXIT<CR>. The start the AutoMax Executive.

6. Load (or re-load, if applicable) the operating system into each
rack using the procedure outlined in 5.4.3. When you re-load the
operating system, you will be prompted for the password. This
password is the current password for the rack, NOT the new
password in the operating system that will be loaded onto the
rack.



9.2.2

Changing the Password in a Rack

The method outlined below changes the password directly in the
AutoMax Processor module without making any changes in the
AutoMax Executive software. In order to use this method, the
operating system must already be loaded onto the Processor (see
5.4.3). The Processor does not have to be stopped and the operating
system does not have to be re-loaded when you use this method to
change the password. In addition, to use this method, you do not
need to know the current password to change it. Follow the steps
below to change the password:

1. Access the DOS prompt.

2. Insert disk 1 of the original or backup disks of the AutoMax
Executive software into drive A:

3. Type A:PWRACK /C=(full pathname to WIN95)\AUTOMAX.INI<CR>
For example, A:PWRACK /C=C:\WIN95\AUTOMAX.INI<CR>

4. When the system prompts you for the new password, enter the
password you have chosen. You may enter a <CR> for the
password. The user will then be required to enter a <CR> when
performing online menu operations that require the password.

5. When you are finished and back at the DOS prompt, type
EXIT<CR>. Note that you must exit the DOS session after
running PWRACK. Failure to do so may cause problems with
serial communication to the rack.

Note that with the above method for changing the password, the
edited password file resides only in the AutoMax Processor
module(s). The password can not be edited or read from the
Processor module(s).
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10.0 AutoMax PROCESSOR
OVERVIEW

NOTE: This chapter describes the AutoMax Processor module only.
For information about the PC3000 Processor module, refer to
instruction manual D2-3099.

The AutoMax Processor module plugs into the backplane of an
AutoMax rack and executes application programs which, in turn,
control other AutoMax or DCS modules in the system. The Processor
modules have the following memory/speed configurations:

Model CPU Speed Memory
M/N 57C431 AutoMax 6011

Processor module 8 mHz 512K Parity RAM
M/N 57C435 AutoMax 7010

Processor module 25 mHz 512K Parity RAM

Each Processor contains 32K of EPROM for board-level diagnostics
and boot software. The operating system, which oversees the
operation of the CPU and the execution of application tasks, is
provided in two versions: the 6011 OS, which is used with

M/N 57C431 Processors, and the 7010 OS, which is used with

M/N 57C435 Processors. The M/N 57C431 and M/N 57C435
Processors both have 290K available for application tasks. Both
versions of the operating system are included with the AutoMax
Executive software (see section 5.4.3 for loading the operating
system).

Processor modules come equipped with on-board battery back-up to
protect against power failures. External battery back-up is therefore
not required for racks containing a single Processor module. For
racks containing multiple Processor modules, however, external
battery back-up may be required to protect the Common Memory
module against power failures. If you are using Common Memory
module M/N 57C413 or earlier, external battery back-up is required.
M/N 57C413B and later have on-board battery back-up. Although this
section describes the Processor module in some detail, for more
specific information, refer to instruction manual J-3650.

10.1  Single Processor Module in a Rack

A Processor can occupy any slot in the rack from 0-4 (refer to figure
10.1). A single M/N 57C431 or 57C435 Processor module makes
290K available for application tasks.
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Figure 10.1 - Rack Slot Numbers

Additional Data Storage in a Rack
Containing a Single Processor Module

A Common Memory module M/N 57C413A or 57C423 can be used
to extend the amount of data storage available in a rack containing a
single Processor module. In this configuration, the M/N 57C413 or
57C423 Common Memory module makes available an additional
128K of memory to use for storing common variables. You cannot
use the Common Memory module to store application tasks or local
variables. See instruction manual J-3675 for more information on
common and local variables.

Multiple Processor Modules in a Rack

Additional Processor modules increase the processing capability and
the total memory available in any one rack for application tasks.
Multiple Processor modules in a rack require the use of a
Common Memory module in slot 0, where it serves as a bus arbiter
and stores data common to all the Processor modules. The Common
Memory module can be used to oversee communications for up to
four Processor modules, the maximum per rack. The Processor
modules can occupy slots 1-4 only. In a rack containing multiple
Processors, slot 1 must either contain a Processor module or be
empty.

In this configuration, the Common Memory module, rather than a
Processor module, also stores the configuration data. See J-3636 for
more information about the Common Memory module.

If you are using M/N 57C431 and M/N 57C435 Processors in the
same rack, make sure the left-most Processor is a M/N 57C435
Processor. This will allow all communication between the AutoMax
rack and the personal computer to occur at 19200 baud.
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Battery Back-Up

The contents of AutoMax Processor RAM (read/write memory) are
preserved through power failures by the on-board battery back-up.
As long as the LED labeled “BAT. OK” on the front of the Processor
module is on, the battery is functional and 115 VAC is available to the
power supply in the rack. Should the system lose power, the
on-board battery can supply power to the Processor module for a
minimum of 42 days. Note that the battery backup is designed to
maintain the contents of RAM only. It is not a source of
un-interruptible power.

If you expect power to be off for long intervals during initial start-up
and debugging, you should disconnect the battery backup on the
Processor module and make use of the super-capacitor also on
board each Processor module. Typically, the super-capacitor is
capable of retaining memory for 10 hours at a time with no battery
present. This procedure will avoid draining the Processor’s battery
back-up.

Reserved Battery Status Variables

Five pre-assigned variables are available for use in all application
tasks to test the status of the on-board battery of AutoMax Processor
and Common Memory modules. These common boolean variables
will have the value 1 if the battery is functional and 0 if the battery is
not functional. The variables are named according to the Processor
whose battery is being tested. BATTERYSTATUSO@ is used for the
Processor or Common Memory module in slot 0.
BATTERYSTATUS1@ is used for the Processor in slot 1, etc. up to
slot 4.

Module Watchdog Circuity

Each Processor module has a local watchdog timer which must be
reset by the operating system within a specified interval or the
Processor will execute a STOP ALL and all I/O modules in the local
rack will be reset (initialized to 0, FALSE, or OFF). The I/O modules in
the rack will also be reset if you remove a Processor module from a
single-Processor configuration. All UDC tasks in the rack will also be
stopped, and most UDC registers will be reset. See 10.12 for more
information.

In a multi-Processor configuration, there is a system watchdog timer
located on the Common Memory module in slot 0 in addition to the
watchdog on each individual Processor module. If the system
watchdog is allowed to expire, the Common Memory module will
generate an interrupt, and one of the Processors in the rack will issue
a STOP ALL and reset the I/0O modules in the rack. All Processor
modules in the rack will then shut down.

Each UDC module also has a local watchdog timer. If the watchdog
timer on a UDC module expires, the UDC module will generate an
interrupt, and one of the Processors in the rack will issue a STOP
ALL.
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Processor Module Serial Ports

There are two RS-232 serial ports on the front of each Processor
module. They are accessed through DB-25 connectors on the
faceplate. The upper port, labeled “PROGRAMMER/PORT B”, is
reserved for connection to the personal computer only. When there
are multiple Processor modules in a rack, only the leftmost
“PROGRAMMER/PORT B” slot is reserved. All remaining ports on all
Processor modules in the rack can be used by application tasks
running on the respective Processor modules.

The user ports are accessed using the OPEN statement (OPEN
“PORTA’ or OPEN “PORTB”) in BASIC tasks. Refer to J-3675 for
more information on the OPEN statement. Refer to Appendix A for a
description of the pins on user ports. Unless otherwise programmed
by an application task, the default characteristics of the user ports
are:

9600 baud

8 bit characters

1 stop bit

no parity

echo on

Xon/Xoff handshake enabled
ignore modem control

not hardcopy device

Status Indicators

The Processor module has four status indicators on the faceplate: a
green LED labeled “OK”, an indicator light labeled “BAT. OK” for the
on-board battery back-up and presence of 115 VAC power, and two
seven-segment LEDs used to display status and error codes. See
10.4 for more information on the on-board battery back-up.

The “OK” indicator is controlled by the local hardware watchdog
timer on the Processor. It is on when the timer has been reset within
the timer interval and the Processor module is operating normally.
See 10.5 for more information about the watchdog timer.

See 10.10-10.12 for more information on status and error codes that
may be displayed on the seven-segment LEDs.

Power-Up Initialization

Whenever power is cycled, each Processor and UDC module
performs diagnostics to detect any malfunctions on the module. In a
rack with multiple Processors, the leftmost Processor will perform
diagnostics on the Common Memory module.

While the diagnostics are being performed, various status codes are
displayed on the Processor, indicating the particular diagnostic in
progress. Most of these codes are displayed so briefly that they are
not actually visible. Should a failure be detected on a Processor or
Common Memory module, the Processor will be shut down and the
“OK” indicator turned off. The status code indicating which
diagnostic failed will remain on the Processor’s display. See
Appendix B for a list of status and error codes. A failure on a UDC
module will cause the “OK” indicator to be turned off.



After the diagnostics are complete, a checksum of a portion of the
contents of memory is verified against a checksum which was stored
in memory when a loss of AC power was detected. This determines
whether the system performs a re-start or a cold-start when power is
turned on. See 10.13 and 10.14 for more information on cold starts
and system re-starts.

10.9 Run-Time Diagnostics

The Processor module performs real-time checking of all data paths
on the module by means of a parity test. The Processor contains a
memory management unit (MMU) that prevents errors such as writing
to locations that are read-only.

Should a failure be detected, a fault code will be displayed and the
Processor shut down. See instruction manual J-3650 for more
information on run-time diagnostics.

10.10 Status Codes

Status Codes are those codes displayed on the seven-segment LEDs
on the Processor module faceplate while the “OK” indicator is on.

Status codes simply indicate that a particular operation is occurring
or that a particular condition exists. They do not cause the Processor
to shut down. Status codes may or may not be cleared when the
condition they indicated no longer exists. See Appendix B for a list of
status codes.

10.11 Shut-Down Faults

Serious hardware malfunctions that cause the Processor to shut
down and the “OK” indicator to be turned off are called shut-down
faults. When possible, the cause of the shut-down is indicated by an
error code on the seven segment LEDs. See Appendix B for a list of
status and error codes.

Once a Processor module has shut down, it will not execute any
instructions or respond to commands from the personal computer
until it is reset by cycling power.

10.12 Stop-All Faults

In AutoMax systems, both a Stop-All command and a Stop-All fault
have the same result. A Stop-All command can be issued from the
online menu of the Programming Executive software. A Stop-All fault
occurs when there is a serious error either in an application task in
the rack (e.g., invalid BASIC language EVENT statement), or when
there is a serious error in an AutoMax Processor or Universal Drive
Controller module. See Appendix B for a list of status and error
codes.

Both a Stop-All fault and a Stop-All command will result in all
application tasks in the rack being stopped. The common clock
signal on the rack backplane (CCLK) will also be disabled. A Stop-All
fault will result in an error code display on the faceplate of the
AutoMax Processor that was running the task that caused the
Stop-All. Neither the operating systems or the application tasks on
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AutoMax Processors and UDC modules will be deleted by Stop-All
faults or commands.

The effect of a Stop-All on data in the rack depends on the data type.
Local tunable data in both AutoMax and UDC application tasks is
always retained. Local data is retained for AutoMax tasks, but not for
UDC tasks. Common memory data, which can be defined in the
Variable Configurator for AutoMax Processors only, is maintained
when it is configured as non-volatile. Otherwise, it is reset to 0. For
I/O data, inputs are retained and continue to be updated, while
outputs are reset (set to 0 or off). Note that the UDC dual port
memory is treated like 1/O data in the system.

AutoMax Processors will retain the last values of all local variables
and non-volatile common memory variables. All I/O input values are
retained and continue to be updated. All I/O outputs in the rack and
in any remote 1/O racks will be reset.

UDC modules will retain their parameter configuration data, UDC test
switch information, D/A setup configuration, local tunable variables,
and the following input data: feedback registers and UDC task error
log information.

UDC modules will NOT retain local variables and data found in the
following registers, which are considered outputs: command
registers, application registers, the ISCR (interrupt status and control
register), scans per interrupt register, and scans per interrupt counter
register. The UDC-PMI communication status registers will not be
retained.

For Distributed Power Drive applications, the PMI Processor
connected to UDC modules will react to a Stop-All as follows. All /O
in the PMI rack, including the rail I/O and I/O connected to the
Resolver and Drive I/O module, is reset. Because a Stop-All causes
the CCLK signal being used to synchronize UDC and PMI Processor
communication to be turned off, the UDC and PMI will become
unsynchronized. The PMI Processor reacts to all serious
synchronization problems in the same way: armature and field
current reference will be set to 0, and the PMI Processor will continue
commanding 0 current until it senses discontinuous conduction. At
this point, the PMI Processor will turn off the M- contactor output
signal on the Resolver and Drive 1/O module in the PMI rack.

Forcing a Cold Start/Deleting Operating
Systems

At times it may be necessary to cold start the Processor(s) to erase
the contents of RAM. Because of the on-board battery back-up, you
cannot erase the contents of RAM simply by cycling power. To force a
cold start, perform the steps below.

Before proceeding, note carefully that this operation will erase the
contents of RAM for all Processors in the rack and that it will require
re-loading the AutoMax OS, the rack configuration and all application
tasks. Make certain that you have an accurate backup of all tasks in
the rack, including utility tasks. See 14.3.1 for more information on
utility tasks.

Read all directions carefully before starting the procedure.

1. Turn off power to the system. All power to the rack, as well as all
power leading to modules in the rack, must be off.



2. Take any Processor module in the rack out of its current slot and
insert it into slot 5, 6 or 7. If there are modules in these slots
already, take one out and set aside for the moment. Then insert
the Processor into the empty slot.

Turn on power to the rack.
4. Turn off power to the rack.

Move the Processor back to its original slot and re-insert any
other module taken out in step 2 above.

6. Turn on power to the rack. The leftmost Processor will execute its
power-up diagnostics and then display “L” “O” on its LEDs.

7. Re-load the AutoMax OS, rack configuration, and all application
tasks.

10.14 Stopping and Re-Starting AutoMax and
UDC Tasks in the Rack

WARNING

DEPENDING ON THE APPLICATION, STOPPING AN INDIVIDUAL TASK MAY
RESULT IN LOSS OF CONTROL OF THE APPLICATION PROCESS. IT IS THE
RESPONSIBILITY OF THE USER TO DETERMINE THE POTENTIAL HAZARDS
INVOLVED. IT IS RECOMMENDED THAT STOP-ALL BE USED TO STOP TASKS
NORMALLY. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

WARNING

THE STOP-ALL FUNCTION STOPS THE APPLICATION PROGRAMS IN A RACK. IT
IS THE RESPONSIBILITY OF THE USER TO ENSURE THAT THE APPLICATION
PROCESS STOPS IN A SAFE MANNER WHEN THE APPLICATION PROGRAMS
STOP. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY
INJURY.

WARNING

THE STOP-ALL FUNCTION MAY CAUSE THE OUTPUTS TO CHANGE STATE,
RESULTING IN MACHINE MOVEMENT. IT IS THE RESPONSIBILITY OF THE USER
TO DETERMINE THE POTENTIAL HAZARDS INVOLVED. FAILURE TO OBSERVE
THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

The following is a description of what happens to a rack when tasks
are stopped under different circumstances. It also describes how
tasks can be re-started under those circumstances. Refer to section
10.15 and 12.4 for more information.

1. You stop a task from the personal computer using the STOP
command described in 16.1. The outputs controlled by this task
will remain at their last state.
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The task is stopped and will not go into run again until you put it
into run using the RUN command described in 15.1.

2. You stop all tasks in the rack to which you are connected, either
directly or over a network, using the STOP-ALL command
described in 16.2.

All tasks in the rack are stopped and all I/O modules are cleared,
i.e., set to 0, false, or off.

Application tasks will not go into run again until you put them all

into run using the RUN-ALL command described in 15.2. You can
also put the tasks into run individually using the RUN command

described in 15.1.

3. A Stop-All fault occurs.

All tasks in the rack are stopped and all I/O modules are cleared.
The Processor module detecting the fault will display an error
code. See 10.12 for more information about stop-all faults.

Before you run tasks again, you should first clear the error log
described in 19.0. Application tasks will not go into run again
until you use the RUN or RUN-ALL commands described in 15.1
and 15.2, respectively.

4. You cycle power or a power failure occurs.

All tasks in the rack are stopped and all I/O modules are cleared.
When power is returned to the system, a re-initialization occurs.

Application tasks in the rack can be put into run in two ways after
power comes back on: manually, using the RUN or RUN-ALL
commands described in 15.1 and 15.2, respectively; or
automatically by the system if AUTO-RUN was enabled at the
time power went off.

AUTO-RUN puts into run only those application tasks that were
running when power went off. It will not put any tasks into run if
any errors occurred prior to power going off, or if any errors
occur during the system re-start.

System Re-Initialization

System re-initialization refers to a condition that occurs in a rack that
contains at least one Processor module. It does not necessarily affect
other racks on networks connected to the rack through 57C404,
57C404A, or 57C404B modules.

A system re-initialization will occur under the following conditions:

e when the system powers-up after power to the system is turned
off either by cycling power or through a power failure,

e after the occurrence of a STOP-ALL fault,

e after you issue a STOP-ALL command

The following steps occur during a system re-initialization:
1. The following codes are cleared:

drive fault codes “81” through “86”
status codes “d0” through “dF”
configuration task error codes “EQ” through “EF”

Any other fault codes are re-displayed.



2. An application configuration check is performed. If the
application configuration check determines that an I/O module is
missing or not functioning, an error code is displayed.

3. Forced outputs are set to their forced values.

WARNING

VARIABLES AND OUTPUTS WHICH ARE FORCED BEFORE A-C POWER IS LOST
WILL REMAIN FORCED WHEN A-C POWER IS RESTORED. SHOULD A-C POWER
BE LOST WHILE VARIABLES ARE FORCED, THE USER MUST ENSURE THAT
UNEXPECTED MACHINE MOVEMENT DOES NOT OCCUR WHEN A-C POWER IS
RESTORED. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

4. \Volatile common variables are cleared, i.e., initialized to 0, false,
or off, if they are not forced. The values of local variables,
non-volatile common variables, and forced volatile common
variables are retained. All I/O points are cleared.

5. The application tasks are “built,” i.e., the system data structures
are created.

6. The application tasks are installed. The status code “d0” is
displayed during the installation because this may take a
significant amount of time, depending on the size and number of
tasks to be installed. The Processor attempts to read all I/O
locations to verify that they are still there.

7. Application tasks may be re-started if the re-initialization was the
result of power being turned off and AUTO-RUN is enabled.
Otherwise, application tasks are not automatically re-started. See
12.4 for more information on AUTO-RUN.
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11.0

AutoMax ONLINE MENU

The Online menu in the System Configurator and the Task Manager
applications allows you to access the Online Task Manager menu
shown in figure 11.1. Options on this menu are used to load, run,
stop, monitor, and modify application tasks in the rack and to
connect to other racks on the network(s). In addition, this menu
provides access to the error log kept for each AutoMax Processor or
UDC module running tasks.

The Online menu in the System Configurator and Task Manager
applications allows you to monitor PC (ladder) programs. Ladder
programs are monitored using the AutoMax Ladder Editor. Selecting
Monitor PC Program launches the Ladder Editor. Refer to instruction
manual J2-2093 for more information about monitoring ladder
programs.

Before attempting to use any of the options in the Online Task
Manager menu, you must load the operating system onto the
Processor modules and UDC modules in the rack if you have not
already done so. Refer to 5.4.3 for directions on loading the
operating system.

/

\

\_

ON LINE Direct via Serial AutoMax C: \AMXLIB3\SYSDNR\RACK1
F3 Exit Enter Select = Connect Run Delete  Info/Log
F1 Help Transfer Stop Monitor  Error Clear
Config NORMAL Keysw Program Access Task Auto Run DISABLED
Slot Task Type PriR C M A Status Slot Task Type PriRC M A Status
»1 ATASK Bas 7 U Stop

6 UDCITSK Bk A Stop

_/

Figure 11.1 - Online Task Manager Menu

When you select Online Task Manager you will be prompted to
connect the cable to the leftmost Processor in the rack and then
press “Enter” or <CR> if the cable is not already connected. If you
have already connected the cable, simply enter a <CR> to go
online. If you have not connected the cable, refer to the directions in
3.3. Once you are online, you will see the menu shown in figure 11.1.

When you first go into the Online menu, the fields in the status line
displayed on the screen directly beneath the horizontal line will be
empty if there are no tasks loaded on the rack at this time. A sample
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11.1

11.2

11.3

display when there is one task running in the rack is described in
11.3 and shown in figure 11.2.

Use F3 to exit the Online menu and return to the System Configurator
or Task Manager application.

Online Menu Options

Online operations are not run in the Windows environment.
Selections are made using the keyboard exclusively. You use the first
letter of each option (shown in reverse video) instead of function keys
to select the option. The default DISK:\LIBRARY\SYSTEM\RACK, i.e.,
the path, is displayed in the upper right-hand corner of the screen.

The “Enter (Select)” option stands for the ENTER key. Certain
options will require that an application task be selected before you
can choose the option. The Enter key will select the task on the
screen preceded by a “>” symbol. This symbol, in turn, is controlled
by the arrow keys.

In addition, the “Enter” key is often used to terminate entry of
required information in fields and move to the next field.

Online menu options are described in the sections below as follows:

Connect (12.0)
Info/Log (13.0)
Transfer (14.0)
Run (15.0)
Stop (16.0)
Delete (17.0)
Monitor (18.0)
Error Clear (19.0)

Online Menu Security

The options available to you when you are online depend on the
position of the keyswitch and whether you enter the correct
password. See 12.2 for directions on entering the password. See
section 9 for more information about the keyswitch and system
security.

Online Menu Display

The AutoMax Executive maintains a real-time display of the status of
up to 32 tasks in the rack when you are online. Figure 11.2 shows the
Online menu as it appears when there is one task running in the rack.



/

ON LINE Direct via Serial C: \LIB\SYS\RACK
F3 Exit Direct Set Access  Auto Run Userlist
F1 Help Network Release Baud Rate
Config NORMAL Keysw Program Access Task Auto Run DISABLED
Slot Task Type PriRC M A Status Slot Task Type Pri R C M A Status
»1 BASTEST Bas 4 RC RUN
1 BASTEST1 Bas 4 Stop
1 BASTEST2 Bas 4 C Stop
1 BASTEST3 Bas 5 R Stop
1 BASTEST4 Bas 6 C Stop
1 BASTEST5 Bas 7 Stop
1 BASTEST6 Bas 8RC Stop
1 BASTEST7 Bas 9 Stop
1 BASTEST8 Bas 10 C Stop
1 BASTEST9 Bas 4 R Stop
1 INITDACS Bas 11 Stop
1 PCCOILS PC 11R Stop
& PCTESTV5 PC 11R C Stop /

Figure 11.2 - Online Menu Display with Task Running

The top status line displays general information about the rack. The
“Config” field shows whether the NORMAL or DEBUG version of the
rack configuration has been loaded to the rack. If the rack
configuration has not been loaded, “NONE” will be displayed. The
keyswitch position, Program in this case, is shown in the “Keysw”
field. The “Forced” field, when shown, indicates whether there are
any forced variables in the rack. See 18.5 for more information on
forcing.

The user’s access level is displayed in the field “Access” as None,
Data, Rack, Locked, or, as shown here, “Task”. “Auto Run” is either
“enabled” or as shown here, “Disabled”. See 12.4 for more
information about AUTO-RUN.

The second status line displays specific information about tasks in
the rack. “Slot” denotes the AutoMax Processor or UDC module on
which the task is running. “Task” is the name of the task and “Type”
denotes the programming language (.BLK, .BAS, or .PC).

“Pri” is the task’s priority as defined in the configuration for the rack.
The priority ranges from 4 (highest) to 11 (lowest). UDC tasks do not
display a priority. “A” is displayed for Drive A tasks; “B” is displayed
for Drive B tasks. See Appendix C for more information on task
priority. The field “R” will show an R if the task is reconstructible. See
8.1.1 for more information about the /Reconstruct option used in
compiling tasks.
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Field “C” will show a C if the task has been designated as CRITICAL
in the configuration for the rack. CRITICAL tasks are those that
cannot be stopped individually, i.e., all tasks must be stopped in
order for the task in question to be stopped.

An M in field “M” indicates that the task has been modified, but has
not been saved from the Processor module. This field is used only
when tunables have been changed either by the operator, or for UDC
tasks, by the PMI operating system, or when Ladder Logic tasks have
been modified. For more information about saving tasks from the
Processor module, see section 14.4.

Field “A” will show a “U” if the user has task access, or “O” if another
user has task access to the task. For single user (non-network)
applications, this field will be blank or will display “U” if the user has
edited the task.

Finally, “Status” shows whether each task loaded in the rack is
currently running (RUN) or stopped (STOP), and whether there has
been an error (ERROR) in each task.



12.0

ONLINE MENU: CONNECT

The Connect menu is used to change the baud rate, enter the
password, release the password, set or release access, and
enable/disable AUTO RUN for the rack. You can also display a list of
users. These options are described below. To select the Connect
menu, enter “C” for at the Online menu shown in figure 11.1. The

/

ON LINE Direct via Serial

resulting menu is shown in figure 12.1.

C: \AMXLIB3/SYSDNR/RACK1

Connect

Esc Exit Direct Set Access AutoRun  User list

F1 Help Network Release Baud Rate Change Drop
Config NORMAL Keysw Program Access Task Auto Run DISABLED

Slot Task
»1 ATASK
6 UDC1TSK

Type PriRC M A Status
Bas 7 Stop
Blk A Stop

Slot Task

Type PriRC M A Status

12.1

Figure 12.1 - CONNECT Menu

Changing the Baud Rate

Typing “B” for “Baud Rate” from the Connect menu shown in figure
12.1 allows you to increment or decrement the default baud rate
used for communication with the rack. For the M/N 57C435
Processor, the default is 19200 baud. For the M/N 57C431 Processor,
the default is 9600 baud. Use the up and down arrow keys to
increment and decrement the baud rate displayed. The allowable
baud rates are 1200, 2400, 4800, 9600, and 19200 baud.
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Setting Access

Typing “S” for Set Access from the Connect menu shown in figure
12.1 allows you to set various levels of access to the tasks in the rack.
If the keyswitch on the rack power supply is in any position other
than PROGRAM, setting any level of access has no effect because
the keyswitch has already set a lower level of privileged access. See
section 9.2 for more information on security access levels.

If the keyswitch in not in the PROGRAM position, or if you do not
have the required access level, the options available to you from the
Online menu shown in figure 11.1 are limited to monitoring variables.

If the keyswitch is in the PROGRAM position and you try to load, run
or stop tasks, set or force variables, or do online editing of tasks
without first entering the password, you will be prompted for the
password. If you do not enter the password, you will be unable to
execute these functions.

Entering the password gives you DATA access, which limits you to
modifying COMMON variables. When you try to execute a function
which requires a higher level of access, AutoMax will automatically
grant the required level of access if it is available. Table 12.1 shows
the levels of access available to you based on your current level of
access and the access levels of other users connected to the rack.
DATA access and RACK access are set by executing the Set Access
function with no task selected. TASK access is set by executing the
Set Access function with a specific task selected. For example, if you
have no access when you select the Set Access function, and you
have no task selected, AutoMax will request the password. If you
enter the password and no other user has access to the rack, you will
be asked if you want RACK access. If you respond “Y” (Yes), no
other user will be able to obtain access to the tasks in the rack. If you
respond “N” (No), AutoMax will ask you if you want access to all
tasks.

Table 12.1 - Setting Access

User’s Present Other Users’
Access Level Access Level Access Levels Available to User

None

None DATA, single task, all tasks, RACK

DATA DATA, single task

TASK DATA, single task

RACK None

None single task, all tasks, RACK

DATA DATA single task, all tasks

TASK single task

None single task, all tasks, RACK

TASK DATA single task, all tasks

TASK single task

12-2

The Programming Executive software is shipped from the factory with
the password “AUTOMAX”. You can change the password using
either of the two password utilities described in section 9.2.




12.3 Releasing Access

Typing “R” for Release Access from the Connect menu shown in
figure 12.1 allows you to release various levels of access to the rack.
If you have either TASK or RACK access, and you select Release
Access without first selecting a task, AutoMax will ask you if you want
to release your present access level as well as DATA access. If you
presently have DATA access, it will be released without a prompt
from AutoMax. If you selected a task before selecting Release
Access, access will be released for the selected task only.

When all levels of access have been released, PROGRAM mode is
effectively disabled even though the keyswitch on the rack power
supply is still in the PROGRAM position.

12.4  Setting AUTO-RUN

WARNING

BEFORE TURNING ON POWER TO THE SYSTEM, YOU MUST MAKE CERTAIN
YOU UNDERSTAND THE RESULTS OF ALL APPLICATION TASKS. OUTPUTS MAY
CHANGE STATE, RESULTING IN MACHINE MOVEMENT. FAILURE TO OBSERVE
THIS PRECAUTION MAY RESULT IN BODILY INJURY OR DAMAGE TO
EQUIPMENT.

Entering “A” for “AUTO-RUN” at the Connect menu allows you to
enable/disable AUTO-RUN as long as the password is entered and
the keyswitch is in PROGRAM. When AUTO-RUN is disabled, all
tasks will be in STOP mode on power up. When AUTO-RUN is
enabled, all tasks that were in RUN mode before power to the rack
was turned off will go back into RUN when power is turned back on.

By default, AUTO-RUN will be disabled when the AutoMax operating
system is loaded to the rack. It will remain disabled until you enable
it. After AUTO-RUN is enabled, it will remain enabled until you disable
it. It will not be disabled when you enter the password, change
access level, or set or force variables.

You can define a common variable, AUTORUNSTATUS@, that will
indicate whether AUTORUN is enabled for the rack. See 7.2.2 for
more information.

The following conditions must be met for AUTO-RUN to be initiated:

1. AUTO-RUN must be enabled through the Online
PROGRAMMING option on the AutoMax MAIN menu.

2. The system re-initialization described in 10.14 must occur with no
errors.

3. Each task specified in the configuration for the rack except for
utility tasks is present and installed on the correct AutoMax
Processor or UDC module, and was running when power was
cycled.

See 12.4.1 for more information about tasks that will not be put into
run with AUTO-RUN even if conditions 1-3 above are met.
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12.4.2
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If there is any discrepancy between the information in the
configuration for the rack and an actual application task, the fault
code “E” “0” is displayed on the AutoMax Processor and no
application tasks are re-started. In a multiple Processor configuration,
this check is performed by one Processor only. The particular
Processor on which the fault code appears bears no relation to the
location of the problem.

Tasks are re-started in order of priority from highest to lowest on each
Processor module. Tasks with the same priority are started in
alphabetical order. Tasks on different Processors are not
synchronized. In addition, unless the programmer uses interrupts to
synchronize them, tasks on UDC modules are not synchronized with
tasks on AutoMax Processors.

Task execution always begins from the first statement in the task,
regardless of the point at which the task stopped. Tasks on different
UDC modules will be re-started independently of each other. The
drive A task is always executed first, followed by the drive B task.
UDC task execution always begins from the first statement in the
task, regardless of the point at which the task may have been
stopped. After CCLK is enabled, the starting of tasks on all UDC
modules in the rack will be coordinated.

Application Tasks Not Re-Started with AUTO-RUN

The following tasks are not re-started automatically when the system
powers up and AUTO-RUN is enabled.

1. Any task that was was not in run when power was turned off. You
must put the task into run manually. See 15.0 for more
information about running tasks.

2. Any task that was stopped by a STOP or STOP-ALL command
issued from the personal computer. You must put the task(s) into
run manually. See 15.0 for more information about running tasks.

3. Any task that was stopped by the occurrence of a STOP-ALL fault
described in 10.12. You should first clear any error codes from
the error log or from Processor LEDs and then put the task into
run manually. See 19.0 for more information about clearing the
error log or LEDs and 15.0 for more information about running
tasks.

Application Task AUTO-RUN and Memory
Fragmentation

Occasionally, there may be insufficient memory in the Processor(s)
after a system re-start to accommodate application tasks that were
initially loaded (recall that the tasks must be “built” again) due to
memory fragmentation. Since system re-starts are inevitable, after
loading the rack configuration and application tasks, you should
verify that there will be sufficient memory should a re-start occur. You
can do this by issuing a STOP-ALL command from the personal
computer or by cycling power and then checking that all application
tasks are present and installed.



12.5

12.6

12.6.1

12.6.2

Setting the Drop Number for a PC3000
Rack

Typing “C” for “Change Drop” from the Connect menu shown in
figure 12.1 allows you to set the physical drop number for a PC3000
rack. Note that the number entered must match the one assigned to
the PC3000 when it was configured offline.

Connecting to a Network or a Local Rack

You can communicate with an AutoMax rack by using either an
RS-232 serial connection to a Processor in the rack or by using a PC
Link module (M/N 57C445). You can choose which one of these
methods you want to use for communication to AutoMax racks (see
section 5.5.3 for instructions).

When using a serial connection, communication between the
personal computer running the AutoMax Executive software and a
given rack in the system can take place either directly with the local
rack or over a network through the Network Communication module
(M/N 57C404A). The default status is direct communication with the
rack that is physically connected to the personal computer. See
12.6.1 and 12.6.2 for more information on direct and network
communication.

When using a PC Link module, communication can be established
with any rack on the network through the coaxial cable that is used
by the network. Direct communication with the local rack is not an
option when using the PC Link module. See 12.6.2 for more
information on network communication.

Note that you do not need to establish a network connection through
the Online menu to load an operating system over a network. The
loading procedure is always performed through the Commands
menu in the System Configurator.

Direct Communication with the Local Rack

Selecting “D” for “Direct” from the Online CONNECT menu will cause
the Executive software to send all communication to the internal
PC3000 or to the rack to which the personal computer is directly
connected. The words “Direct via Serial” or “ Direct via Internal
PC3000” will be visible on the top line of most Online menu screens.
Direct connection is the default status.

Network Communication

Selecting “N” for “Network” from the Online CONNECT menu will
cause the Executive software to send all communication to the
network rack (drop) specified. Until you change the type of
connection, either by using “N” for “Network” to connect to another
network rack or by using “D” for “Direct,” all communication will take
place with the specified rack.

If you are using a PC Link module, the Executive software will display
the screen shown in figure 12.3. You can skip to the description that
follows figure 12.3.

If you are using serial communication, the Executive software will
display the screen shown in figure 12.2.

12-5



~ N

ON LINE Direct via Serial AUTOMAX C: \SYSTEM\RACK
Connect Network

Esc Exit ?Increment * Decrement Enter  Terminate Entry

Slot No. 07 07 08

N\ _/

Figure 12.2 - Online Connect Network Menu (Select Network)

If you are using serial communication, you must select the slot in the
local rack that contains the Network Communications module (M/N
57C404A and later) which is on the network that contains the rack
you want to communicate with. Use the up and down arrows to scroll
through the available slots, which are displayed on the screen, or
type the number of the slot. When you have selected a slot, enter
<CR>. The Executive software will display the screen shown in
figure 12.3.
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ON LINE direct C\:
Connect Network

Slot No. 08 Drop No 01 05

Esc Exit Enter Terminate Entry

\

N\

_/

Figure 12.3 - Online Connect Network Menu (Select Network Rack)

From the screen shown in figure 12.3, select the rack (drop) number
on the network. The drop numbers available are shown in blocks of

15. You can use the PgUp and PgDn keys to see other blocks of

drops, if applicable. Enter the drop number you wish to connect to

and <CR>. From this point until you change your connection

through the Online CONNECT menu again, all communications will

take place with the network drop chosen. The top line of most

ON LINE screens will display the drop number of the rack with which

the personal computer is communicating.

12.7 Displaying the Network Connection Table

Up to four users can be connected to the same AutoMax rack over
the network. Typing “U” for “Userlist” from the Connect menu shown

in figure 12.1 allows you to display the Network User List. The

Network User List displays users who are connected to the network.

See figure 12.4.
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~ N

ON LINE direct C\: AMXLIB3\SYSDNR\RACK1
Connect USERLIST

Esc Exit Network Connection Table
SLOT DROP ACCESS USERNAME
Direct Data DNR

N\ _/

Figure 12.4 - Network Connection Table

The SLOT column shows the number of the slot that contains the
Network module that is being used to communicate with the rack
(drop). If the user is using direct communication with the local rack,
this field will display DIRECT.

The DROP column shows the number of the network drop to which
the user is connected. If the user is using direct communication with
the local rack, this field will display DIRECT.

The ACCESS column shows the user’s access level (None, Data,
Task, or Rack). See section 9.2 for a description of access levels.

The USERNAME column shows the name that was entered in
AutoMax Setup.
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13.0 ONLINE MENU: INFO/LOG

13.1

Entering “I” for Info/Log from the Online menu allows you to display
information about the system software on any AutoMax Processor,
PC3000 Processor, or UDC module in the rack or to view the status
and error log, if any, for a selected task.

Info/Log Processor and UDC Information
Display

If you select Info/Log without having selected a task by using the
Enter key or <CR>, AutoMax will assume you want to display
information about an AutoMax Processor and the Common Memory
module (M/N 57C413B or 57C423), a PC3000 Processor, or a UDC
module. You will be prompted for the slot number of the module of
interest.

AutoMax Processor or PC3000 Processor

Figure 13.1 shows a sample display for an AutoMax Processor in slot
1 with no Common Memory module. Figure 13.2 shows a sample

/

Info/Log

Esc Exit

ON LINE Direct via Serial

internal PC3000 Processor.

C: \LIB\SYS\RACK

Control Processor Information for Slot 1

CPU Error Code:
AB Remote 1/O Error Code: N/A

N/A Network Error Code: N/A

Network Drop: N/A

QMMON

Software ID: 422526-001C STD
Clock Tick (micro sec): 5500
CPU Utilization: 34%
Memory Memory Largest
Used Free Free Block Battery
PROCESSOR 2924 151280 151280 Replace
N/A N/A N/A N/A

%

Figure 13.1 - Info/Log Processor Information Display
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ON LINE Direct via Internal Serial C: \LIB\SYS\RACK
Info/Log
Esc Exit Control Processor Information for Slot 4

CPU Error Code: No Error Network Error Code: C

AB Remote 1/O Error Code: 7 Network Drop: 2

Software ID: 422626-041RC4

Clock Tick (micro sec): 5500

CPU Utilization: 34%

Memory Memory Largest
Used Free Free Block Battery

PROCESSOR 660 380372 380372(bytes) OK
COMMON N/A N/A N/A N/A /

13-2

Figure 13.2 - Info/Log PC3000 Information Display

Four fields are used only for the PC3000 Processor. For the AutoMax
Processor, these fields will display “N/A’. “CPU Error Code”, and “AB
Remote I/O Error Code” display the error codes that would normally
be sent to the LEDs on the AutoMax Processor, Network
Communication module, and AB Remote 1/O module. Since the
PC3000 does not have these LEDs, this display is the method which
allows the user to examine these codes. “Drop Number” displays the
current network drop setting for the PC3000 Processor.

The “Software ID” depends on the version of the software (operating
system) that has been loaded to the AutoMax Processor. (Refer to
section 1.4.2 for a list of the software part numbers for versions of the
AutoMax Programming Executive.) If the Ethernet version of the
operating system is loaded, “ENET” will be displayed on the line as
well. “STD” will be displayed for the standard operating system.
“Clock Tick” refers to the speed of the real-time clock. “CPU
Utilization” shows the percentage of the AutoMax Processor currently
being used to run application tasks. Note that the CPU Utilization
percentage is measured over a two second time window. This value
should be kept under 80% to ensure that there are no overlaps in
AutoMax task execution.

Memory statistics for the AutoMax Processor and Common Memory
module are given in bytes. The field “Largest Free block” refers to the
largest continuous block of memory available. The “Battery” field
refers to the status of the on-board battery.




UDC Module

Figure 13.3 shows a sample display for a UDC module in slot 6.

4 N

ON LINE Direct via Serial C: \RPE\V33
Info/Log
Esc Exit UDC Information for Slot 4

Software ID:  422544-044A Tick Rate (micro sec): 500
Parameter File Date/Time: 03-08-1993 10:59:48a

UDC Utilization: 20%

Memory Memory
Used Free
Task A 2642 17838 Bytes
Task B 0 20480 Bytes
COMMON 128 12160 Bytes
PMI-A OS Status: SD3000 PMI-B OS Status: SV3000
PMI-A Parameters: Installed PMI-B Parameters: Installed
PMI-A Slot 0: PMI Processor PMI-B Slot 0: PMI Processor
PMI-A Slot 1: Resolver & Drive I/0 PMI-B Slot 1: Resolver & Drive I/0
@—A Slot 2: DC Power Technology PMI-B Slot SV3000 /

Figure 13.3 - Info/Log UDC Information Display

The “Software ID” depends on the software (operating system) and
hardware version of the UDC module. “Tick Rate” refers to the speed
of the real-time clock in the UDC module. The “Parameter File
Date/Time” will display the most recent date and time that the
parameter object file was generated. “UDC Utilization” shows the
percentage of the UDC CPU’s resources being used to run UDC
tasks. The UDC Utilization percentage is measured over a two
second time window. This value should be kept under 75% to ensure
that there are no overlaps in UDC task execution. Memory statistics
displayed for the UDC module are given in bytes.

The “PMI OS Status” fields show whether the PMI operating system
has been loaded to each of the PMI Processors (Not Loaded or the
OS type (e.g., SA3000) ). If the PMI Processor is not connected to the
UDC module, this field will display “Not Connected”. The “PMI
Parameters” fields show whether the drive parameters have been
loaded to each of the PMI Processors (Installed or Not Installed). If
the PMI OS Status field is displaying “Not Connected”, the PMI
Parameters fields will be blank. If the PMI Processor is connected to
the UDC module, the modules contained in the PMI rack(s) will be
listed.
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13.2 Info/Log Task Information Display

If you select a task using the Enter or <CR> before selecting
Info/Log, AutoMax will display the task status and the error log, if any,
for the AutoMax or UDC task. A sample display is shown in

figure 13.4.
ON LINE direct C: \LIB\SYS\RACK
Info/Log
Esc Exit
F1 Help
SLOT NAME TYPE PRI STATUS  SOURCE DATE
5 APP1B Blk B Stop  08-31-1993 02:08:18p
ERROR LOG
NUMBER STATEMENT DATE TIME ERROR SPECIFIC
49 = 31HEX 0 No date 00:00 0= 0 HEX
774 = 306 HEX 0 No date 00:00 0= 0 HEX
Precision lost in integer control variable to real conversion
775 = 307 HEX 0 No date 00:00 0= 0 HEX

Real to integer overflow in FOR statement TO value

Error 31:  Slot=0 Bit=0 (Reg based on type of card in slot)
Net: drop=0, reg=0 Remote I/O:drop=0, slot=0, reg=0
Modbus: reg=n/a AutoMate: reg=n/a A-B: file= n/a, reg=n/a Local I/O: reg=0

\_ _/

Figure 13.4 - Info/Log Task Information Display

The status line for the task displays the slot of the Processor or UDC
module on which the task is loaded in the SLOT field. The task name
is shown in the NAME field. The task type (.BAS, .BLK, or .PC) is
shown in the TYPE field. The priority of AutoMax Processor tasks,
assigned when the task is added to the rack, is shown in the PRI
field. For UDC tasks, the drive (A or B) the task is assigned to will be
shown. The status of the task, either Running, Stopped or in Error, is
shown in the STATUS field. The date that the source file was last
edited is shown in the SOURCE DATE field. In the sample display, the
.PC task FRCS1LAD loaded on the Processor in slot 1 is designated
as priority 7 and is currently running.

If any errors occurred while the task was running, the STATUS field
will display Error. An error log is generated and shown on the screen
along with the task information. A maximum of three error log entries
are saved, in the order of occurrence, for each task. Only the first,
second, and last errors that occur will be stored. Any other errors will
not be stored.

For each error, the error log displays the statement number where the
error occurred (STATEMENT) if it is relevant and can be determined.
The DATE and TIME fields will be blank; these functions are not
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currently supported. There may be other information supplied for
certain errors in the ERROR SPECIFIC field. “31” errors are decoded
at the bottom of the Error Log. Note that the error log for AutoMax
tasks is maintained through a power cycle; the error log for UDC
Control Block tasks is not maintained through a power cycle. The
UDC error log is cleared when power is removed from the rack. For
more information about clearing the error log, see 19.0.

Like AutoMax tasks, UDC tasks can also access the error log by
using the BASIC function TST_ERRLOG@ and the statement
CLR_ERRLOG@.

13-5






14.0 ONLINE MENU: TRANSFER

Entering “T” for “Transfer” from the Online menu allows you to
change the default path, view the contents of the default path, load
application tasks onto the rack, and save application tasks from the
rack. Sections 14.1-14.4 describe these options in more detail. See
figure 14.1 for the Transfer menu.

~ N

ON LINE Direct via Serial C: \AMXLIB3\SYSDNR\RACK1
Transfer

Esc Exit Load to Rack Path

F1 Help Save from Rack Files

Figure 14.1 - Transfer Menu

14.1 Changing the Default Path

You can change the default DISK:\LIBRARY\SYSTEM\RACK, or path,
by selecting “P” from the Transfer Menu. The default path is shown in
the upper right hand corner of the screen. The current default
determines the location to which you save tasks from an AutoMax
Processor or UDC module and from which you load tasks to a
Processor or UDC module.

Note carefully that your path must be the path in which the
configuration and application task files for the rack to which you are
connected are stored. If the path is incorrect, you may load the
wrong configuration and application task files to the rack. What's
more, if you save back application tasks and configuration files, you
will write over the configuration object file in the current path. You
may also write over application tasks that have the same name. If you
copy over the configuration file, you can generate it again because
the configuration database is not overwritten.
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14.2

14.3

142

Directory of the Default Path

Selecting “F” for “Files” from the Transfer menu displays the directory
of the current default path. To change the default, see section 14.1.

Loading the Rack Configuration, Drive
Parameters, and Tasks onto the Rack

The Load option from the Transfer menu allows you to load the rack
configuration, drive parameters, and application tasks onto all
AutoMax Processor and UDC modules in the rack and all Processor
modules on the network(s) through the connection at the leftmost
Processor module. BASIC and Control Block tasks must be compiled
first. Drive parameter and configuration files must be generated first.
Note that a maximum of 32 tasks can be loaded to an AutoMax rack.
The keyswitch must be in the PROGRAM position and the password
must be entered to load any tasks. All tasks will be loaded onto the
Processor specified when the task was added to the rack in the Task
Manager application. Utility tasks must be loaded separately even
though they are added to the rack like other tasks. See 14.3.1 for
more information.

After tasks are loaded onto the rack, they are installed by the
operating system. This procedure involves verifying that all physical
I/O points in the system are defined and consistent with the
information in the configuration.

When you select “L” for “Load” from the Transfer menu, the screen
will display the following choices:

® Normal Rack Configuration
e Debug Rack Configuration
® Every Parameter File

e Single Parameter File

® Tasks

o Al

You have two options when loading the rack configuration. You can
load the complete configuration (normal) or you can load a test
configuration with all /O mapped to memory (debug). The rack
configuration must be loaded before any AutoMax tasks can be
loaded to the rack.

If you want to use the test configuration with AutoMax and UDC
tasks, you must select the “All” option (described below) to load the
drive parameters, AutoMax tasks, and UDC tasks. Then return to the
Transfer menu and select Load “Debug Rack Configuration” to load
the test configuration to the rack.

You also have two options when loading the drive parameters to the
UDC module(s). You can load the drive parameters to a UDC module
in a specific slot in the rack, or to all UDC modules in the rack. The
drive parameters must be loaded before the UDC tasks are loaded.
Note that drive parameters cannot be loaded to a UDC module if
UDC tasks are running on the target UDC module. You must stop the
UDC tasks for the target UDC module before you can load the drive
parameters.



Drive parameters are maintained through a power cycle. If changes
to the PMI D/A port parameters are made online, these parameters
will revert to those saved in memory after power is cycled. To make
changes to the drive parameters permanent, you must change the
parameters using the Rack Configurator and then re-load them. See
the appropriate DPS Configuration and Programming instruction
manual for more information.

If you select Tasks, the screen will display a list of all the AutoMax
and UDC application tasks for the rack. The task files listed on the
screen are either AutoMax Ladder Logic tasks, which do not need to
be compiled, or the object code files that were created when you
compiled AutoMax BASIC and Control Block tasks or UDC Control
Block tasks. Select the task you want to load from the list. A log file
will automatically be created that will list any errors that occurred
while the task was being loaded. The log file will have the same name
as the task, and the extension .LOG. Remember that you must load
the rack configuration before you can load any AutoMax tasks to the
rack. You must load the rack configuration and the drive parameters
before loading UDC tasks to the UDC module.

It is permissible to load tasks onto a rack that is currently running
tasks. If the task is new, i.e., has a unique name, you can load the
task without stopping tasks already running. The AutoMax Executive
will prompt for the slot and priority of the task. Note that a CRITICAL
task cannot be loaded until all tasks currently in RUN are stopped.

If you wish to load a task with the same name as one currently
running in the rack, you must stop the task before you will be
permitted to load the new task. Note that any task you load will not
go into RUN unless you put it into RUN.

If you wish to load a UDC task for a drive that does not have a task
running, you can load the task without stopping the one curently
running on the UDC module.

If you wish to load a new UDC task for a drive that already has a task
running, you must stop the one currently running on the UDC
module before you will be permitted to load the new UDC task.

If you select All, the normal rack configuration, the drive parameters
for all the UDCs in the rack, all the AutoMax application tasks (except
utility tasks), and all UDC tasks will be loaded automatically. The
current rack configuration and drive parameters (if any) will be written
over. Any application tasks currently on the AutoMax Processors or
UDC modules whose names are the same as the ones being loaded
will be written over.

/LOG and /MEM Options

If you select normal rack configuration, debug rack configuration, or
all, you will have the option to also generate .LOG and .MEM files.
The /LOG option creates a file that contains a log of any errors that
occurred while tasks were being loaded. The .LOG file will have the
same name as the configuration file, with the extension .LOG.

If you select the /MEM option, you are disabling the utility that loads
tasks at higher speed. This option frees up six (6) bytes of Processor
memory per common symbol used.
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14.4

14.41
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Utility Tasks

Tasks designated as utility tasks when added to the rack are usually
used for testing purposes and not for application control. Utility tasks
can only be loaded into AutoMax Processor modules. They cannot
be loaded onto UDC modules.

The object code file for such tasks can be loaded onto the rack just
like the object code for other tasks. Utility tasks must be loaded
individually.

To load a utility task, enter the name of the task at the filename
prompt. You will then be prompted for the slot number of the
Processor on which the task is to be loaded (0-4), and the task
priority (4-11). Note that this information was already entered when
the task was added. It is required here as well.

Saving Tasks from the Rack

You can save tasks from any AutoMax Processor or UDC module in
the network to the default path through the single connection at the
leftmost Processor. You must obtain task access for the tasks you
want to save from the rack.

Entering “S” for Save at the Transfer menu brings up a list of tasks
that may be saved from the rack. This list contains all tasks in the
rack, whether they are running or stopped, including utility tasks.
Tasks can be saved either individually by entering the task name, or
all (all tasks listed on the screen) at one time by entering the name of
the rack configuration file and the /All option described in section
14.4.1.

You have three other options when saving tasks from the rack:
/Tunable, /Include, and /Log. These options, as well as /All, are
described below in more detail.

Note that you can only save tasks from the rack if you elected to
make them reconstructible when you compiled the task originally.
Ladder Logic tasks are always reconstructible. Note carefully that
your path must be the path in which the configuration and
application task files for the rack to which you are connected are
stored. Otherwise, it is possible to write over files in the current path.
If your path is incorrect, any task you save back from the Processor
cannot be used until you add it to the rack using the Task Manager.

Save Option: /All

You can save all the reconstructible tasks in the rack, including utility
tasks, using the /All option. Enter the name of the configuration task
(_CONF.CNF) at the filename prompt and then /All at the option
prompt.



14.4.2 Save Option: /Tunable

You can save only the tunable variable values in a particular task
using the /Tunable option. Enter the name of the task at the filename
prompt and /Tunable at the option prompt. The list of values will be
saved to the default path with the same filename as the task, but with
the extension .TUN. If you specify the /All option as well as the
/Tunable option, the tunable values will be written to separate .TUN
files. You can view or edit a .TUN file using the text editor. The task
does not need to be reconstructible to save tunable variables.

14.4.3 Save Option: /Include

You can save only the tunable variable values in a particular task
using the /Include option. Enter the name of the task at the filename
prompt and /Include at the option prompt. The list of values will be
saved to the default path with the same filename as the task, but with
the extension .INC. If you specify the /All option as well as the
/Include option, the tunable values will be written to separate .INC
files. You can view or edit a .INC file using the text editor. The task
does not need to be reconstructible to save tunable values using this
option. Note, however, that the .INC file being created will contain
only the tunable variable values. If a .INC file with the same name
already exists on the personal computer, it will be written over. If the
original .INC file contained information other than tunable variable
values, this information will be lost.

14.4.4 Save Option: /Log

The /Log option is used to generate a log file of any errors that
occurred while tasks were being saved from the AutoMax Processor
or UDC module. If you enter the configuration file name at the
filename prompt and specify the /All option as well as the /Log
option, the log file will have the same name as the configuration file,
but with the extension .LOG. If you entered a specific filename at the
prompt, then the .LOG file will have the same name as that file, and
the extension .LOG. You can view or edit a .LOG file using the text
editor.

14.5 Recovering a Rack

The procedure that follows describes how to recover the
configuration information and tasks for a rack from the AutoMax
Processor(s). It is possible that the configuration information and
tasks on the AutoMax Processor(s) could be different than the
information on your personal computer. This situation could occur if
the rack configuration was changed using another programming
terminal, and then the changes were not copied to the original
system, section, and rack. In this case, the latest rack configuration
and task information would exist only on the AutoMax Processors in
the rack. This should not normally occur.

Note that the rack to be recovered will be treated the same as an
AutoMax V2 rack that is being imported. This means that you will lose
the module data, but recover the variable mapping. Before
beginning, read sections 5.3.12 through 5.3.12.6. These sections
describe how to import an AutoMax V2 rack, which is the second part
of the rack recovery procedure. Note that this procedure will recover
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the rack configuration and the tasks only if they were designated as
reconstructible. If the rack configuration was not designated as
reconstructible, it cannot be recovered. Also, only reconstructible
tasks will be saved back to the personal computer.

Step 1.

Step 2.
Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Start at the DOS prompt in the root directory. Use the DOS
MAKE DIRECTORY command to create a system and rack
subdirectory, e.g.,
<DRIVE>:<SYSTEM_NAME>\<RACK_NAME>.

Access the AutoMax Programming Executive.
Go online and then access the Transfer menu.

Select Path from the Transfer menu. Change the path to
the system\rack subdirectory you created in step 1.

Select Save from the Transfer menu. Use the Save All
option described in 14.4.1 to save the rack configuration
and all the reconstructible tasks to the system\rack
subdirectory you created in step 1.

Return to the System Configurator. Use the Remove
command to delete the AutoMax rack you are recovering.
You will re-create the rack in the next step.

Use the Import Rack procedure described in section
5.3.12.6 to re-create the rack. When you are prompted for
the source directory path, enter the system\rack path you
created in step 1.



15.0 ONLINE MENU:
RUNNING TASKS

WARNING

UNDERSTAND THE APPLICATION BEFORE STARTING A TASK. OUTPUTS MAY
CHANGE STATE, RESULTING IN MACHINE MOVEMENT. FAILURE TO OBSERVE
THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

WARNING

IT IS THE RESPONSIBILITY OF THE USER TO ENSURE SAFE OPERATION OF THE
APPLICATION PROCESS SHOULD THE APPLICATION TASKS BE STARTED OUT
OF SEQUENCE. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT
IN BODILY INJURY.

WARNING

THE USER MUST PROVIDE AN EXTERNAL, HARDWIRED EMERGENCY STOP
CIRCUIT OUTSIDE THE CONTROLLER CIRCUITRY. THIS CIRCUIT MUST
DISABLE THE SYSTEM IN CASE OF IMPROPER OPERATION. UNCONTROLLED
MACHINE OPERATION MAY RESULT IF THIS PROCEDURE IS NOT FOLLOWED.
FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

Note that a task may need to perform initialization before entering the
main loop or the scanned portion of the task. When the task is
started, this initialization will pre-empt any task which may be running
at a lower priority. Depending on the application, this may result in a
STOP-ALL error.

The RUN option from the Online menu is used to put AutoMax and
UDC tasks loaded onto the rack into run. You can put tasks into run
individually, or you can put all tasks in the rack into run. Utility tasks
will also be put into run by running all tasks as described in 15.2. The
keyswitch must be in the PROGRAM position and the password must
be entered to run any task. You must also obtain either rack access
or task access for all the tasks you want to run.

Your first step in running tasks depends on whether you want to run
one task only or all the tasks in the rack. Follow the directions in 15.1
for running one task only. Follow the directions in 15.2 for running all
tasks specified in the configuration for the rack.

NOTE: If you are editing a Ladder program online, you must pause the
Ladder Editor before you can access the Online Task Manager, since
they both share the same communication channel. See the Ladder
Editor instruction manual, J2-3093, for more information.
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15.1  Running an Individual Task

WARNING

THIS COMMAND OVERRIDES THE NORMAL STARTING SEQUENCE OF THE
APPLICATION TASKS, WHICH IS DETERMINED BY THE PRIORITY ASSIGNED
WHEN THEY ARE ADDED TO THE RACK. THE RUN ALL OPTION SHOULD
NORMALLY BE USED TO START TASKS. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN BODILY INJURY.

Follow the directions below to put an individual task into run:

1. Select the task to be run from those displayed on the Online
menu. To select the task, use the up and down arrow keys to
move the “>” pointer to the desired task.

2. Type the “Enter” or <CR> key. The selected task will be shown
in reverse video.

3. Type “R” to put the task into run. The task “Status” field on the
display will show that the task is in RUN.

Note that UDC tasks can be run regardless of whether the PMI is
communicating with the UDC.

15.2  Running All Tasks in the Rack

To run all AutoMax and UDC tasks in the rack, including utility tasks,
using the procedure described in this section, all tasks in the rack
except utility tasks must be loaded in the rack. If this is not the case,
the screen will display an error message and no tasks will be put into
run.

Follow the directions below to put all tasks in the rack into run:

1. Do not select an individual task while at the Online menu.
Instead, type “R” from the Online menu with no task selected.
This results in the display shown in figure 15.1.
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ON LINE Direct via Serial C: \LIB\SYS\RACK
Run
Esc Exit No task selected All
F1 Help
Config ZBLKCNF1  Keysw Program Password  Entered Auto Run  Disabled
Slot Task Type PiRCMA  Status Slot Task Type PiRCMA Status

1 ALARM BLK9 STOP

11 BLK11 STOP

2 COUNT BLK11 STOP

LIMIT

N\ _/

Figure 15.1 - Run All Display

2. Torun all the tasks, type “A’ for all. The “Status” field will show all
tasks in RUN. AutoMax Tasks are started in order of priority from
the highest priority (4) to the lowest priority (11). Tasks at the
same priority level are started in alphabetical order. Tasks on
different Processors are started independently of each other.
UDC tasks are always run drive A task first, followed by the drive
B task.
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16.0 ONLINE MENU:
STOPPING TASKS

WARNING

IT IS THE RESPONSIBILITY OF THE USER TO ENSURE THAT THE APPLICATION
PROCESS STOPS IN A SAFE MANNER WHEN THE APPLICATION PROGRAMS
STOP. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY
INJURY.

You can stop one or all tasks running in the rack using the stop
command from the Online menu. To stop any tasks, the keyswitch
must be in the PROGRAM position and the password must have
been entered.

Note that you cannot stop individual tasks that were specified as
CRITICAL when added to the rack in the Task Manager. Critical task
status display described in 11.3. If you want to stop a task that is
critical, you must stop all tasks in the rack. See 16.1 for stopping an
individual task and 16.2 for stopping all tasks in the rack.

16.1  Stopping an Individual Task

WARNING

DEPENDING ON THE APPLICATION, STOPPING AN INDIVIDUAL TASK MAY
RESULT IN LOSS OF CONTROL OF THE APPLICATION PROCESS. IT IS THE
RESPONSIBILITY OF THE USER TO DETERMINE THE POTENTIAL HAZARDS
INVOLVED. IT IS RECOMMENDED THAT THE STOP-ALL COMMAND BE USED TO
STOP TASKS NORMALLY. FAILURE TO OBSERVE THESE PRECAUTIONS COULD
RESULT IN BODILY INJURY.

You can stop any individual task that is not designated with a “C” for
CRITICAL in the C field of the task status display. Note that outputs
controlled by the selected task will retain their last state. To stop an
individual task, follow the directions below.

1. Select the task from the Online menu display using the arrow
keys to move the “>” pointer.

2. Type “Enter” or <CR> to select the task. The selected task will
be shown in reverse video.

3. Type “S” to stop the task. The task “Status” field on the display
will show that the task is in STOP.

16.2 Stopping All Tasks in the Rack

When you stop all tasks in the rack by issuing a STOP-ALL command
(or the system issues a STOP-ALL due to an error in the rack), all
tasks that are running will be stopped, including utility tasks (see
14.3.1). The system will issue a clear command to all Reliance I/O
modules in the local and remote chassis, including I/O connected to
the PMI rail ports. See table 16.1 for a summary of what happens
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when a STOP-ALL command is issued by the operator or the system
issues a STOP-ALL. To stop all tasks in the rack, follow the directions

below:

1. From the Online menu, select “S” for Stop.

2. The screen will display “No task selected” and the option “All”.
Enter “A” to stop all tasks. The “Status” field for all tasks will then

show that the tasks are in STOP.

Table 16.1- Status of Data in the AutoMax Rack after a

STOP-ALL Command or STOP-ALL Fault

AutoMax PMI
Processor UDC Module | Processor
LOCAL tunable variables retained retained retained
LOCAL variables retained reset to 0 N/A
non-volatile
COMMON (global) memory are retained,;
variables others are N/A N/A
resetto 0
inputs inputs
: : : tained and retained and .
I/O variables (including UDC re ) ) alll/Ois
dual port memory) updated, updated; reset to 0
outputs are outputs are
resetto 0 resetto 0
Input values, including:
Feedback registers
UDC/PMI communication retained retained N/A
status registers
UDC Error Log info
Output values, including:
Command registers
ggg{lcrzté?snt é;asgsters reset to O reset to 0 N/A
Scan-per-interrupt register
Scans-per-interrupt counter
\Ij:rﬁrg]lztser configuration N/A retained N/A
UDC test switch information N/A retained N/A
D/A setup configuration N/A retained N/A
Operating system retained retained retained




17.0 ONLINE MENU:

17.1

17.2

DELETING TASKS

You can delete one or all tasks in the rack using Delete function from
the Online menu. Note that a task must be stopped before it can be
deleted. The keyswitch must be in the PROGRAM position and the
password must have been entered. You must have either rack access
or task access to all of the tasks you want to delete. See 17.1 for
deleting one task from the rack and 17.2 for deleting all tasks from
the rack.

Deleting an Individual Task

To delete one task from the rack, follow the directions below.
1. Use the arrow keys to move the “>” pointer to the desired task.

2. Type “Enter” or <CR> to select the task. The selected task will
be shown in reverse video.

3. Delete the task by entering “D” for Delete. The system will prompt
you with “are you sure?” before deleting any tasks. Answer “Y”
for yes and “N” for no. The deleted task will be erased from the
AutoMax Processor or UDC module and will no longer appear on
the display.

Deleting All Tasks from the Rack

To delete all tasks in the rack follow the directions below.
1. Enter “D” for Delete without selecting any tasks first.

2. Enter “A’ to delete all tasks in the rack. The system will prompt
you with “are you sure?” before deleting any tasks. Answer “Y”
for yes and “N” for no. All tasks will be erased from the AutoMax
Processors and UDC modules and will disappear from the
display.
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18.0 ONLINE MENU:
MONITORING AND EDITING
TASKS

AutoMax allows you to monitor and change the status of variables
and /O points, display and modify Ladder Logic sequences in real
time, and force and unforce variables. In order to use any options
except monitoring and adjusting tunable variables, the keyswitch
must be in PROGRAM and the password must have been entered.

To begin monitoring, enter “M” for Monitor from the Online menu.
The resulting Monitor menu shown in figure 18.1 in turn allows you
to access six other menus which are described below.

NOTE: If you want to monitor a PC/Ladder task, you must exit the
Online Task Manager and choose the Monitor PC Program command
from the Online menu in the System Configurator or the Task Manager.

4 N

ON LINE Direct via Serial C: \LIB\SYS\RACK
Monitor

Esc Exit Variable Analog Force

F1 Help 1/0 PC Set Up UDC/PMI

\_ _/

Figure 18.1 - Monitor Menu

Monitor Variable: used to display continuously current variable
values and to change, force, and unforce variables. See 18.1 for
more information.

Monitor 1/O: used to output continuously the state of I/O registers
and make changes to those registers. See 18.2 for more information.

Monitor Analog: used to output continuously up to two integer
variables through the D/A converters located on a Drive Analog 1/0O
module (B/M 57405). See 18.3 for more information.

18-1



18-2

Monitor PC: displays a message that tells you to access the online
PC Monitor from the System Configurator or the Task Manager. See
18.4 for more information.

Monitor Force: used to force variables to a specific value. Once a
variable is forced, it will retain the forced value until it is unforced. See
18.5 for more information.

Monitor Set Up UDC/PMI: used to select variables to drive the D/A
analog outputs on the UDC and PMI Processors and to enter
minimum and maximum values for scaling. See 18.6 for more
information.

The six menus are identified in the upper left hand corner of the
screen with the word “Monitor” followed by the kind of monitor, e.g.
“Variable”. Depending upon the option you choose from the menu,
the field may display even more detail, e.g., “Monitor Variable
Modify”. The names of sub-menus available from the Monitor menu
will be shown in boldface in this instruction manual to avoid any
confusion between menu titles and the functions permitted from
those menus.

The steps which describe the operations you can perform in the
various Monitor menus are given in the order in which AutoMax
prompts you for the information needed, such as variable name,
register number, etc. In general, you will be prompted to enter the
information from left to right into fields displayed on the screen in
reverse video with a blinking cursor immediately following.

When you are finished entering the information for a particular field,
type “Enter” or <CR> to indicate you are finished and the cursor will
immediately move to the next field. You can use the arrow keys to
move the cursor within the fields. You can also use the cursor to edit
your entry if you have not completed entering all the required
information for the option.

At times, certain fields will show a default. This default is usually the
information you entered the last time you used the particular option.
To select the default, type “Enter” or <CR> and go on to the next
field. If you do not wish to select the default, simply type over the
default.

In general, when you are finished entering the information required
for the option, you must type “Enter” or <CR> to execute that
option.



18.1  Monitoring and Modifying Variables

The Monitor Variable menu allows each user (up to four per rack) to
monitor up to 16 COMMON and/or LOCAL variables in any
combination of boolean, single precision integer, double precision
integer, and real. For each UDC module in the rack, up to 32 LOCAL
variables can be monitored, regardless of the number of users (16
maximum per user).

Entering “V” for Variable from the Monitor menu displays the
Monitor Variable menu, shown in figure 18.2.

s N

ON LINE Direct via Serial C: \LIB\SYS\RACK
Monitor Variable

Esc Exit Display Clear Modify Path
F1 Help Save Recall Locate Files
#Task Variable Low Limit Value Hi Limit

\_ _/

Figure 18.2 - Monitor Variable Sub-Menu

The lower portion of the Monitor Variable screen display, which is
updated continually, includes the following fields:

(#) - Display number (screen position).

Task - ldentifies the name of the task in which the
variable is defined. This field is blank if the
variable is COMMON.

Variable - Variable name; the variable type character is
allowed, but not required.

Low Limit - Low limit for tunable variables. This field is
blank for all other variables.

Value - Current value of the variable. The value is updated
in real time.

Hi Limit - High limit for tunable variables. This field is

blank for all other variables.

The Monitor Variable menu allows you to choose from the following
eight options:

Display: Adds a variable to the display list. See 18.1.1 for more
information.
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18.1.1

Clear: Removes a variable or all variables from the display list. See
18.1.2 for more information.

Modify: Allows you to modify a variable. See 18.1.6 for more
information.

Save: Allows you to save a display list to your default path. See
18.1.3 for more information.

Recall: Allows you to recall a display list from your default path. See
18.1.4 for more information.

Locate: Allows you to display the variable name associated with an
I/O address or display the 1/0 address associated with a variable
name. See 18.1.5 for more information.

Path: Allows you to change the path.
Files: Allows you to display a directory of the files in the current path.

Displaying a Variable
Follow the directions below to display a variable on the screen.
1. Enter “D” for “Display” from the Monitor Variable menu.

2. Enter the name of the task in which the variable in question is
defined, followed by “Enter” or <CR>. If the variable is
COMMON, use the “Enter” or <CR> key to skip over the field.

3. Enter the name of the variable, complete with any terminating
character designating variable type (“@” for boolean, “%” for
single precision integers, or “!” for double precision integers).

4. Enter the desired format of the display, choosing from the
options listed below. The variable will be shown in the display.

“D” for Decimal

“H” for Hexadecimal

“B” for Binary }— see figure 18.3 for more information

Variables can be displayed in the following formats:

Variable Type Format Range of Values
Boolean Boolean TRUE/FALSE
Single Integer Decimal -32767 to +32767
Hexadecimal 0 to FFFF
Binary 0000000000000000 to 1111111111111111
Double Integer Decimal -2147483648 to +2147483647
Real Decimal +5.42101070E-20 to +9.22337177E18

-2.71050535E-20 to -9.22337177E18
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Figure 18.3 - Variable Display Format

Note that if the display is full (16 variables) and you attempt to add
another variable to the list, you will be prompted to delete a variable
from the list. The selected variable will be deleted, and the new
variable will be added at the end of the list.




18.1.2 Clearing a Variable from the Display
Follow the directions below to clear a variable from the display.
1. Enter “C” for Clear from the Monitor Variable menu.

2. To clear one variable from the screen, enter the display position
number (1-16) of the variable at the blinking cursor. To clear all
variables from the screen, enter “A” for All.

3. Type “Enter” or <CR>. The variable will be cleared from the
display.

18.1.3 Saving a Monitor Variable Display List

You can save the variables listed on the Monitor Variable display to
the default path displayed in the upper right hand corner of the
screen. Only the list of variables is saved, not the variable values. If
your default destination is a floppy disk, it must not be
write-protected.

You can give each list a standard 8-character filename. The AutoMax
Executive software automatically attaches the file extension $MV. You
can later recall the list to the screen using the Recall option described
in 18.1.5.

To save the current Monitor Variable list, follow the directions below:

1. If you have not already done so, enter “S” for Save from the
Monitor Variable menu shown in figure 18.2.

2. Enter the filename (up to 8 characters) for the display list. Do not
attach a file extension. The file will automatically be given the
extension $MV.

Type “Enter” or <CR>.

4. You can recall the screen display using the Recall option
described in 18.1.4.

18.1.4 Recalling a Monitor Variable Display List

You can recall any previously saved Monitor Variable display list. To
recall the Monitor Variable display list, follow the directions below.

1. From the Monitor Variable menu, select “R” for Recall.
2. Enter the name of the display list to recall,

3. Type “Enter” or <CR>.
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18.1.5

18-6

Locating a Variable or /O Address

The Locate command can be used to display the variable name
associated with an 1/0 address and display the 1/0 address
associated with a variable name. When you are locating a variable,
you have the option of finding the variable using a local I/O address
(slot, register) or a remote /O address (slot, drop, slave slot, register).
The information will be retrieved from the configuration file stored in
the rack. Note that if you are using interface modules to
communicate with foreign I/O, you will not be able to use this
command to display Modbus, AutoMate, or A-B register numbers.
This command will display Modbus, AutoMate, and A-B registers
using the equivalent Multibus addresses.

Step 1.  Select “L” for Locate from the Monitor Variable menu.

Step 2.  Select “V” for Variable to locate the variable name.
Continue with step 3.

or

“7

Select
to step 5.

Step 3.  Select either “L” for Local I/O Address or “R” for Remote
1/0O Address.

Step 4.  If you selected Local I/O Address, enter the slot, register,
and bit number (for boolean variables). If you selected
Remote I/O Address, enter the slot, drop, slave slot,
register, and bit number (for boolean variables).

for 1/0 to locate the variable’s 1/0 address. Skip

The name of the variable that is assigned to the address
entered will be displayed.

If there are no variables mapped to the specified I/0 point,
then the message “There is no variable mapped to this
1/0” will be displayed.

Step 5.  Enter the variable name.

If the variable is a boolean mapped to an I/O point, the
local 1/O address (slot, register, bit) and remote 1/O
address (slot, drop, slave slot, register, bit) will be
displayed.

If the variable is an integer, double, or real mapped to an
1/O point, the local I/O address (slot, register) and remote
I/O address (slot, drop, slave slot, register) will be
displayed.

If the variable is not in the rack configuration, the message
“Variable is either not found or is a LOCAL variable” will be
displayed.

If the variable is mapped to a memory location, the
message “Variable is a common memory variable. No 1/O
address is available” will be displayed.



18.1.6 Modifying a Variable

WARNING

DEPENDING ON THE APPLICATION, THE USE OF THE TUNE FUNCTION MAY
RESULT IN INSTABILITY OF THE APPLICATION PROCESS. IT IS THE
RESPONSIBILITY OF THE USER TO DETERMINE THE POTENTIAL HAZARDS
INVOLVED. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

WARNING

THE SET AND FORCE FUNCTIONS BYPASS CONTROL OF THE APPLICATION
PROCESS BY THE APPLICATION TASKS. IT IS THE RESPONSIBILITY OF THE
USER TO DETERMINE THE POTENTIAL HAZARDS INVOLVED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

WARNING

VARIABLES AND OUTPUTS WHICH ARE FORCED BEFORE AC POWER IS LOST
WILL REMAIN FORCED WHEN AC POWER IS RESTORED. SHOULD AC POWER
BE LOST WHILE VARIABLES ARE FORCED, THE USER MUST ENSURE THAT
UNEXPECTED MACHINE MOVEMENT DOES NOT OCCUR WHEN AC POWER IS
RESTORED. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

Selecting “M” for Modify from the Monitor Variable menu allows you
to set, tune, force, or unforce a variable. Set allows you to set a
variable to a specified value. Note carefully that if application tasks
are running, the value that you write may be overwritten by one of
those tasks. Tune allows you to increment or decrement a tunable
variable (defined as such in the application task) within its limits.
Force allows you to force a variable to a value that is unaffected by
any other action in application tasks or the state of physical I/O.
Unforce returns a variable to the non-forced state.

Recall that to use any of these options, with the exception of tuning a
variable, the keyswitch must be in PROGRAM and the password
must be entered. See figure 18.4 for the Monitor Variable Modify
menu.
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ON LINE Direct via Serial C: \LIB\SYS\RACK
Monitor Variable Modify

Esc Exit Set Tune Force Unforce

#Task Variable Low Limit Value Hi Limit

N\ _/

Figure 18.4 - Monitor Variable Modify Menu

18.1.6.1 - 18.1.6.4 below describe the options available from the
Monitor Variable Modify menu in more detail.

18.1.6.1  Setting a Variable to a Specific Value

You can set variables to specific values using “S” for Set from the
Monitor Variable Modify menu. The variable you want to set does
not need to be in the screen display for you to set it. Note that a
variable that has been set may later be affected by an active
application task. Follow the directions below to set a variable:

1. Display the variable on the screen following the directions in
18.1.1 above to verify the present value of the variable (optional).

Enter “S” for Set from the Monitor Variable Modify menu.

If the variable you want to set is not displayed on the screen,
enter the name of the task where the variable is defined at the
blinking cursor, followed by “Enter” or <CR>. Continue at step
4.

If the name of the variable you want to set is displayed on the
screen, you can enter the number of the line (1-16) on which the
variable name appears, followed by “Enter” or <CR>. The
screen will display the task name in the “Task” field and the
variable name in the “Var” field. Skip to Step 5.

4. Enter the name of the variable to be set, specifying variable type
with the correct terminator at the blinking cursor, followed by
“Enter” or <CR>.

5. The “Value” field will display the last value that was set for a
variable. If this is the first time you are setting this variable, the
field will be blank. Enter the desired value for the variable, typing
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over the last value entered, if it is displayed. The syntax and
range of the value you enter will depend on the variable type.
See figure 18.3 for the value ranges of variable types. If you are
setting a tunable variable, the value you enter must be within the
range of the low and high limit.

18.1.6.2 Tuning a Variable

WARNING

DEPENDING ON THE APPLICATION, THE USE OF THE TUNE FUNCTION MAY
RESULT IN INSTABILITY OF THE APPLICATION PROCESS. IT IS THE
RESPONSIBILITY OF THE USER TO DETERMINE THE POTENTIAL HAZARDS
INVOLVED. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

You can adjust the value of a variable designated as tunable in an
application task by selecting “T” for Tune from the Monitor Variable
Modify menu. The variable you want to tune does not need to be in
the screen display for you to tune it. The value is set incrementally
between the limits set in the application task. Follow the directions
below to tune a variable.

1. Enter “T” for Tune from the Monitor Variable Modify menu.

2. If the variable you want to tune is not displayed on the screen,
enter the name of the task containing the tunable variable,
followed by “Enter” or <CR>. Continue at step 3.

If the name of the variable you want to tune is displayed on the
screen, you can enter the number of the line (1-16) on which the
variable name appears, followed by “Enter” or <CR>. The
screen will display the task name in the “Task” field and the
variable name in the “Var” field. The current value of the variable
(“Value” field), high limit (“Hi” field), low limit (“Lo” field), and step
value (“Step” field) will also be displayed. Skip to Step 4.

3. Enter the name of the variable, complete with the terminating
character that designates variable type, followed by “Enter” or
<CR>.

The current value of the variable (“Value” field), along with the
high limit (“Hi” field), low limit (“Lo” field), and step value (“Step”
field) will be displayed.

4. Use the up arrow to increment the value in the Value field and the
down arrow to decrement the value in the Value field by the Step
value.
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18.1.6.3  Forcing a Variable

WARNING

THE SET AND FORCE FUNCTIONS BYPASS CONTROL OF THE APPLICATION
PROCESS BY THE APPLICATION TASKS. IT IS THE RESPONSIBILITY OF THE
USER TO DETERMINE THE POTENTIAL HAZARDS INVOLVED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

WARNING

VARIABLES AND OUTPUTS WHICH ARE FORCED BEFORE AC POWER IS LOST
WILL REMAIN FORCED WHEN AC POWER IS RESTORED. SHOULD AC POWER
BE LOST WHILE VARIABLES ARE FORCED, THE USER MUST ENSURE THAT
UNEXPECTED MACHINE MOVEMENT DOES NOT OCCUR WHEN AC POWER IS
RESTORED. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

You can force up to 64 variables at a time to specific values. Forcing
variables while in the Monitor Variable Modify menu is essentially
the same as using the Force option described in 18.5. Strings, array
elements, and tunable variables cannot be forced. Only booleans,
single precision integers, double precision integers, and reals can be
forced. If you define bits in a register that is also defined as a register,
neither the bits nor the register can be forced. A forced variable
cannot be changed in any way by application tasks or the state of
physical I/O. The value of a forced variable can only be affected by
forcing it to another value or unforcing it. See 18.1.6.4 for more
information about unforcing a variable. You can define a reserved
common variable, FORCINGSTATUS@, that will indicate whether any
variables in the rack have been forced. See 7.2.2 for more
information.

Follow the directions below to force a variable.
1. Enter “F” for “Force” from the Monitor Variable Modify menu.

2. Enter the name of the task containing the variable to be forced at
the blinking cursor. If the variable is a COMMON, you do not
need to enter a task name.

3. Enter the name of the variable to be forced at the blinking cursor.
The terminating character designating variable type is allowed,
but not required.

4. Ifthis is the first time you are forcing a variable, the “Value” field
will be blank. Otherwise, the “Value” field will display the last
value to which a variable was forced. Enter the desired value for
the variable, typing over the last value entered, if it is displayed.
The syntax and range of the value you enter will depend on the
the variable type. See figure 18.3 for the value ranges of variable
types.
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18.1.6.4  Unforcing Variables

Unforcing a variable returns it to the state in which it was before it
was forced. You can unforce one or all variables that are currently
forced. To unforce one or all currently forced variables, follow the
steps below.

1. Select “U” for “Unforce” from the Monitor Variable Modify
menu.

2. To unforce one variable, use the up and down arrows to move
the “>” pointer until you reach the desired variable. Then type
“Enter” or <CR> to unforce the variable.

To unforce all forced variables displayed on the screen enter “P” for
Page.

18.2 Monitoring and Modifying 1/O

The Monitor 1/0 menu is used to display the state of I/O registers
continuously and to modify the state of registers. Registers on the
UDC are considered /O registers. This feature allows you to monitor
I/O registers not defined in the configuration for the rack, as well as
those that are defined. See figure 18.5 for the Monitor 1/O menu.

To begin monitoring I/O enter “I” from the Monitor menu shown in
figure 18.2. The resulting Monitor 1/0 menu, shown in figure 18.5
allows the following options:

Display: Adds an 1/O register to the display list. See 18.2.2 for more
information.

Clear: Removes a single I/O register or all I/O registers from the
display list. See 18.2.3 for more information.

Modify: Allows you to modify an 1/O register. See 18.2.7 for more
information.

Save : Allows you to save a display list to your default path. See
18.2.4 for more information.

Recall: Allows you to recall a display list that was saved previously.
See 18.2.5 for more information.

Locate: Allows you to display the variable name associated with an
I/O address or display the 1/0 address associated with a variable
name. See 18.2.6 for more information.

Path: Allows you to change the path.
Files: Allows you to display a directory of the files in the current path.

18-11



/

ON LINE Direct via Serial
Monitor I/O

C: \LIB\SYS\RACK

N\

Esc Exit Display Clear Modify Path
F1 Help Save Recall Locate Files
# Loc Slot Drop Rem Slot Register Value

Figure 18.5 - Monitor I/0 Menu

18.2.1  Monitor I/O Screen Display

The lower portion of the Monitor 1/0O screen display, which is
updated continually, includes the following fields:

(#) -

Local Slot -

Drop -

Remote Slot -

Register -

Value -

18-12

Display number (screen position).

The slot (0-15) in the local chassis containing the
1/0O card to be monitored. If the card to be
monitored is in a remote chassis, this is the slot
number of the Remote 1/0 Master to which the
remote chassis is connected.

The drop number (1-7) of the remote chassis that
contains the card to be monitored. If the card to be
monitored is in a local chassis, this field is blank.
The slot (0-15) in the remote chassis containing the
1/O card to be monitored. If the card to be
monitored is in a local chassis, this field is blank.
The register (0-32767) on the 1/O card to be
monitored.

The current value of the 1/O register. The value is
updated in real time. /O registers may be
displayed in either binary format (1s and 0s),
decimal format (range: - 32768 to +32767), or
hexadecimal format (range: 0 - FFFF).




18.2.2

18.2.2.1

18.2.2.2

Displaying I/O Registers

You can display up to 16 registers on the screen at one time. The
Monitor 1/0 screen display is described in 18.2.1. To display a
register on the screen, follow the directions below:

1. Enter “D” for “Display” from the Monitor I/O menu shown in
figure 18.5.

2. If the register you want to display is in the local rack, enter “L” for
Local and go on to the section entitled “Displaying Local I/O”. If
the register is in a remote rack, enter “R” for Remote and go on
to the section entitled “Displaying Remote 1/0”.

Displaying Local I/0

a. Enter the slot number of the module on which the register is
found.

b. Enter the register number.

c. Select the format of the display in the “Value” field as follows:
“D” for decimal
“H” for hexadecimal
“B” for binary

d. Type “Enter” or <CR> to display the register.

Displaying Remote I/O

a. Enter the slot number of the Remote I/O master module (M/N
57C416) in the local rack.

b. Enter the drop number of the remote chassis in which the
module containing the register is located.

c. Enter the slot number of the module in the remote rack that
contains the register.

d. Enter the register number.

e. Select the format of the display in the “Value” field as follows:
“D” for decimal
“H” for hexadecimal
“B” for binary

f.  Type “Enter” or <CR> to display the register.
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18.2.3

18.2.3.1

18.2.3.2

18.2.4

18.2.5
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Clearing 1/0O Registers from the Display

To clear I/O from the Monitor 1/O display, follow the directions in
“Clearing a Single Display” or “Clearing the Entire Display,”
whichever is appropriate. Refer to 18.2.5 for directions on saving a
Monitor /O screen if necessary.

Clearing a Single Display
1. From the Monitor I/O menu, enter “C” for clear.

2. Enter the display position (1-16) of the register you want to clear
from the screen.

Clearing the Entire Display
1. From the Monitor I/O menu, enter “C” for clear.

2. Enter “A’ to clear all I/O registers from the screen.

Saving a Monitor /O Display List

You can save the variables listed on the Monitor 1/O display to the
default path. Only the list of variables is saved, not the variable
values. If your default is a floppy disk, it must not be write-protected.

You can give each list a standard 8-character filename. The AutoMax
Executive software automatically attaches the file extension “.$10”.
You can later recall the list to the screen using the Recall option
described in 18.2.6.

To save the current Monitor 1/0 list, follow the directions below:

1. If you have not already done so, enter “S” for Save from the
Monitor I/O menu shown in figure 18.5.

2. Enter the filename (up to 8 characters) for the display list. Do not
attach a file extension. The file will automatically be given the
extension $I0.

Type “Enter” or <CR>.

You can recall the screen display using the Recall option
described in 18.2.6.

Recalling a Monitor I/O Display List

You can recall any previously saved Monitor 1/O display list. To recall
the Monitor 1/O Display list, follow the directions below.

1. From the Monitor I/0 menu, select “R” for Recall.
2. Enter the name of the display list to recall,
3. Type “Enter” or <CR>.



18.2.6 Locating a Variable or I/O Address

The Locate command can be used to display the variable name
associated with an 1/0 address and display the 1/0 address
associated with a variable name. When you are locating a variable,
you have the option of finding the variable using a local I/0 address
(slot, register) or a remote 1/O address (slot, drop, slave slot, register).
The information will be retrieved from the configuration file stored in
the rack. Note that if you are using interface modules to
communicate with foreign I/O, you will not be able to use this
command to display Modbus, AutoMate, or A-B register numbers.
This command will display Modbus, AutoMate, and A-B registers
using the equivalent Multibus addresses.

Step 1.  Select “L” for Locate from the Monitor Variable menu.

Step 2.  Select “V” for Variable to locate the variable name.
Continue with step 3.

or

“7

Select
to step 5.

Step 3.  Select either “L” for Local I/O Address or “R” for Remote
1/0O Address.

Step 4.  If you selected Local I/O Address, enter the slot, register,
and bit number (for boolean variables). If you selected
Remote I/O Address, enter the slot, drop, slave slot,
register, and bit number (for boolean variables).

for I/O to locate the variable’s 1/0 address. Skip

The name of the variable that is assigned to the address
entered will be displayed.

If there are no variables mapped to the specified I/O point,
then the message “There is no variable mapped to this
1/0” will be displayed.

Step 5.  Enter the variable name.

If the variable is a boolean mapped to an I/O point, the
local I/O address (slot, register, bit) and remote /O
address (slot, drop, slave slot, register, bit) will be
displayed.

If the variable is an integer, double, or real mapped to an
1/O point, the local I/O address (slot, register) and remote
1/O address (slot, drop, slave slot, register) will be
displayed.

If the variable is not in the rack configuration, the message
“Variable is either not found or is a LOCAL variable” will be
displayed.

If the variable is mapped to a memory location, the
message “Variable is a common memory variable. No /O
address is available” will be displayed.
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18.2.7 Modifying I/O Registers

WARNING

MODIFYING I/O REGISTERS MAY AFFECT THE OPERATION OF CONTROLLED
MACHINERY. IT IS THE RESPONSIBILITY OF THE USER TO DETERMINE THE
POTENTIAL HAZARDS INVOLVED. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN BODILY INJURY.

The modify option is used to change the value of a register. The
register you want to modify does not need to be in the screen display
for you to modify it. Recall that if application tasks are running, the
value that you write to a register using this option may be overwritten
by one of those application tasks.

You must be familiar with how the registers on the module you are
working with are organized in order to use this option. Refer to the
documentation for the individual module for any questions on
register organization.

Follow the directions in 18.2.7.1 for modifying local I/0 and in
18.2.7.2 for modifying remote I/O.

18.2.7.1  Modifying Local I/O Registers

WARNING

THIS FUNCTION MAY BYPASS CONTROL OF THE APPLICATION PROCESS BY
THE APPLICATION TASKS. IT IS THE RESPONSIBILITY OF THE USER TO
DETERMINE THE POTENTIAL HAZARDS INVOLVED. FAILURE TO OBSERVE
THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

To modify a local 1/O register, follow the directions below.

1. If you have not already done so, enter “M” for modify from the
Monitor I/O menu shown in figure 18.5.

Enter “L” for “Local” I/O.

Enter the slot number of the module on which the register is
found.

Enter the register number.

Enter the desired value of the register. You may enter a decimal
or hexadecimal value only. If you enter a hexadecimal value, the
last character of the value must be the letter “H” in upper- or
lower-case.

6. Type “Enter” or <CR> to write the value to the register.
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18.2.7.2 Modifying Remote I/O Registers

WARNING

THIS FUNCTION MAY BYPASS CONTROL OF THE APPLICATION PROCESS BY
THE APPLICATION TASKS. IT IS THE RESPONSIBILITY OF THE USER TO
DETERMINE THE POTENTIAL HAZARDS INVOLVED. FAILURE TO OBSERVE
THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

To modify a remote I/O register, follow the directions below.

1. If you have not already done so, enter “M” for Modify from the
Monitor I/O menu shown in figure 18.5.

Enter “R” for “Remote” 1/0.

Enter the slot number of the Remote 1/0 master module
(M/N 57C4186) in the the local rack.

4. Enter the drop number of the remote chassis in which the
module containing the register is located.

5. Enter the slot number of the module in the remote rack that
contains the register.

6. Enter the register number.

Enter the desired value of the register. You may enter a decimal
or hexadecimal value only. If you enter a hexadecimal value, the
last character of the value must be the letter “H” in upper- or
lower-case.

8. Type “Enter” or <CR> to write the value to the register.

18.3  Outputting Analog Signals

If your system configuration incorporates a DCS 5000 micro-regulator
drive, the Monitor Analog menu allows you to output two analog
signals that are proportional to the values of the specified integer
variables. These signals can be used to drive a chart recorder,
oscilloscope, or other test instrument. The Monitor Analog is
functional only with a Processor containing a current minor loop
(CML) application task, i.e., a task containing the CML control block.
See J-3676 for more information on the Control Block language.

The analog signals are obtained from the the D/A converters located
on the Drive Analog I/O Module (B/M 57405). The variable values are
scaled and updated once every clock tick as long as the CML task is
running. The D/A voltage is:

D/A(volts) = variable * scale *(10 volts/4096 counts)

A maximum of two single precision integer variables can be
displayed simultaneously for each CML task, one per channel. Each
variable is identified by the D/A channel from which the signal is
obtained. The lower channel is identified as 0, and the upper channel
is identified as 1.
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18.3.1

18.3.2
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Monitor Analog Display

The following fields will be displayed on the Monitor Analog screen
for each variable:

(#) - ldentifies the D/A channel (0 or 1) through which
the value will be displayed.

Task - ldentifies the task in which the variable is defined.
This field is blank if the variable is common.

Variable - Variable name, including the type character “%”
for single precision integers.

Scale - ldentifies a scale factor of *16, *8, *4, *2, *1, *1/2,

*1/4, *1/8, or *1/16.

Outputting a Variable

The procedure for adding a variable is the same whether you are
actually adding the variable, or replacing a variable with another
variable.

Follow the procedure below to output a variable.
1. From the Monitor menu, select “A” for analog.

2. Enter the slot number of the Processor on which the CML task is
running.

Select “A” for Add to add a variable.

Enter the D/A converter through which the signal is obtained

(0 or 1). The converter corresponds to the display position. If you
enter a display position currently on the screen, the variable
associated with it will be replaced by the new variable you enter
in step 5 below.

5. If the variable in question is a local variable, enter the name of the
task in which the variable is defined. If the variable is a common
variable, i.e., configured for the rack using the Variable
Configurator, press the “Enter” key or <CR> to skip over the
“Task” field.

6. Enter the name of the variable in the “Variable” field. Include the
type character “%” for single precision integers. Type “Enter” or
<CR>.

7. When the cursor has moved to the “Scale” field, use the up and
down arrow keys to scroll through the available scale factors
described in 18.3.1 above. The default scale factor is 1.

8. Press “Enter” or <CR> to terminate the entry and add it to the
display.



18.4 Monitoring and Editing PC Tasks

The Monitor PC Program command is used to access the AutoMax
Ladder Editor which is used to monitor Ladder programs. This
command appears under the System Configurator Online menu and
the Task Manager Online menu. You cannot access the Ladder Editor
while online. If you attempt to access the AutoMax Ladder Editor from
the Online Task Manager by selecting PC from the Monitor menu
screen, you will receive the following message: “Monitor PC Task via
the System Configurator or Task Manager.” You must exit the Online
Task Manager and access the AutoMax Ladder Editor by using the
Monitor PC Program command. Refer to J2-3093 for information on
using the AutoMax Ladder Editor to monitor and edit PC tasks online.

18.5 Forcing Variables

WARNING

THE SET AND FORCE FUNCTIONS BYPASS CONTROL OF THE APPLICATION
PROCESS BY THE APPLICATION TASKS. IT IS THE RESPONSIBILITY OF THE
USER TO DETERMINE THE POTENTIAL HAZARDS INVOLVED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN BODILY INJURY.

WARNING

VARIABLES AND OUTPUTS WHICH ARE FORCED BEFORE AC POWER IS LOST
WILL REMAIN FORCED WHEN AC POWER IS RESTORED. SHOULD AC POWER
BE LOST WHILE VARIABLES ARE FORCED, THE USER MUST ENSURE THAT
UNEXPECTED MACHINE MOVEMENT DOES NOT OCCUR WHEN AC POWER IS
RESTORED. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN
BODILY INJURY.

From the Monitor menu shown in figure 18.1, you can select “F” for
Force to force and unforce up to 64 variables at the same time. Note
that the limit of 64 forced variables applies regardless of the number
of users who have access to the rack. You can only force boolean,
single precision integer, double precision integer, and real variables.
Strings, array elements, and tunable variables cannot not be forced.
A variable that is forced cannot be altered by any application task or
the status of physical I/O. A forced variable will retain its forced value
until it is unforced or forced to a different value.

See 18.5.1 for an explanation of the screen display and 18.5.2 and
18.5.3 for instructions on forcing and unforcing variables.

18.5.1  Monitor Force Screen Display

The forcing table for a rack is divided into four pages. Each page can
list up to 16 variables, numbered 1 to 16. Pages can be switched by
using <Page Up> to display the next page in the table and

<Page Down> to display the previous page in the table. The page
numbers will scroll, meaning that, if you press <Page Up> from
page 4 of the table, page 1 will be displayed. If you press

<Page Down> from page 1 of the table, page 4 will be displayed.
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The columns in the force table contain the following information:

(#) - Force table (page) position (1-16).

Task - The task in which the variable is defined. This field
is blank if the variable is COMMON.

Variable - Name of the variable being forced, including the
type character.

Value - The current forced value of the variable.

See figure 18.7 for a the Monitor Force menu.

- ~

ON LINE Direct via Serial C: \AMXLIB\SYS\RACK

Monitor Force P1:0 P2:0 P3:.0 P4:.0
Esc Exit PgUp/PgDown Switch Page Force Unforce

F1 Help

#Task Variable Value

Figure 18.7 - Monitor Force Menu

18.5.2 Forcing a Variable
To force a variable, follow the directions below.

1. At the Monitor menu, enter “F” for Force. See Figure 18.8 for a
sample screen containing 14 forced variables. Note that no task
is shown for common variables.
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G\l LINE Direct via Serial C: \AMXLIB\SYS\RACK \

Monitor Force P1:0 P2:.0 P3:.0 P4:.0
Esc Exit PgUp/PgDown Switch Page Force Unforce
F1 Help

# Task Variable Value

1 C@ TRUE/ON

2 C% 12345

3 C! 12345678

4 C + 123456789E+09

5 FRCS1BAS L@ TRUE/ON

6 FRCS1BAS L% 1111

7 FRCS1BAS L! 222222

8 FRCS1BAS L + 33333334E+09

9 FRCS1BLK L@ FALSE/OFF

10 FRCS1BLK L% 777

11 FRCS1BLK L! 88888

12 FRCS1BLK L + 99999992E 408

13 FRCS1PC LB@ TRUE/ON

Q FRCS1PC L% 32767 /

Figure 18.8 - Sample Monitor Force Display

Enter the name of the task in which the variable is to be forced.

Enter the name of the variable, terminated by the appropriate
character (“@” for boolean, “%” for single precision integers, or
“I” for double precision integers).

4. Enter the value to which the variable is to be forced in the “Value”
field.

5. You can enter different values for the same variable if you have
not exited using the <Esc> key. Simply use the arrow keys to
move the cursor to the “Value” field again and enter the new
value over the old.

6. To exit, type <ESC>.

To unforce one variable or all variables on that page, follow the
directions in 18.5.3.

18.5.3 Unforcing a Variable

You can unforce variables by removing them from the Force table. To
remove variables from the Force table, follow the directions below.

1. Enter “U” for “Unforce”.

2. To unforce all variables in the displayed page of the Force table,
enter a “P”. To unforce one variable, enter the display position of
the variable to be unforced. If the force table is emptied, the
system will exit to the Monitor menu.

3. To exit the function, type <ESC>.
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18.6

Setting Up the UDC and PMI Meter Ports

If your system configuration incorporates an AutoMax Distributed
Power drive, the Monitor Set Up UDC/PMI menu allows you to
select variables to drive the four D/A output ports (labeled “Meter
Ports”) on each of the UDC modules and PMI Processors. The
analog signals output by these ports can be used to drive meters,
chart recorders, or other test instruments. Refer to the appropriate
DPS Configuration and Programming instruction manual for more
information on connecting equipment to the UDC and PMI meter
ports.

After the slot number of a UDC module is entered, the user can enter
or modify setup information about the meter ports for the UDC
module or for either of the PMI Processors associated with that UDC
module. See figure 18.9 for the UDC Setup screen display.

Note that both the configuration file and the drive parameter file
(.POB file) must be downloaded to the UDC before you can set
up the UDC or PMI meter ports using Monitor.

Other Methods of Setting UP Meter Ports

PMI meter ports can be set up during DPS parameter entry on on the
Monitor Setup UDC/PMI menu. UDC meter ports can be set up via
registers 1001—-1017 in a UDC application task or on the Monitor
Setup UDC/PMI menu. The setup information may be retained after a
Stop All or power cycle depending on the method used. See the
table below.

Table 18.1 - Meter Port Setup Retention

UDC Setup via | PMI Setup
UDC Setup Application during PMI Setup
via Monitor Task (Reg. Parameter | via Monitor
Menu 1001- 1017) Entry Menu
Retained after
Stop All? Yes Yes* Yes No**
Retained after
power cycle No Yes* Yes No**

*QOriginal task setup is retained.

**f the PMI meter ports are set up using the parameter screens and then later set
up again using the Monitor menu, the setup in the parameter screens will still
be retained.
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ON LINE Direct via Serial
Monitor Setup UDC/PMI

C: \AMXLIB3\SYSDNYR\RACK1

Esc Exit ubDC A_PMI PMI
F1 Help
Loc Port Task VarName/RegNum Bit Val @-10V  Val@+10V
UDC 1 S5ASPD CML WCO0% 0 32767
UDC 2 S5ASPDRES_GAN 0 255
ubC 3 00201 3 -100 100
UDC 4 00690
Loc Port Par Num Description Val @-10V Val @+10V
PMI-A 1 4 ArmVolt.(Volts EO) —32767 32700
PMI-A 2 16 ACRMSLineV(Volts EO) 0 10
PMI-A 3 3 ArmCurFdBk(Amps E1) 0 32700
PMI-A 4
PMI-B 1
PMI-B 2
PMI-B 3

4

_/

Figure 18.9 - UDC Setup Screen

You can display and output to the selected port any variable mapped
to a UDC register (common) or any local variable. The task name is
required for local variables.

Each UDC entry has a port number (1-4), a variable name or
register/bit number, and a minimum (Val @ —10V) and maximum (Val
@ +10V) value. “Val @ —10V” specifies the value of the variable that
will be output as the minimum voltage, and “Val @ +10V” specifies
the value of the variable that will be output as the maximum voltage.
This allows a small area of the signal range to be displayed over the
full range of the 8-bit digital-to-analog converter. Values are
transferred to the analog output every scan if CCLK has been turned
on in a UDC task that is running, and every 5 milliseconds if CCLK is
off.

Each PMI entry has a port number (1-4), a parameter number and
description, and a minimum and maximum value. You can select the
parameter from a list of available parameters and set the “Val @
—10V” and “Val @ +10V” values in the same way as for a UDC
module. Only data that exists on the selected PMI Processor can be
output to one of its meter ports. Values are transferred to the analog
output after every current minor loop scan in the PMI Processor.

Use the following procedure to set up the meter ports for the UDC
modules and PMI Processors.

Step 1.  Enter “S” for Set Up UDC/PMI from the Monitor menu
shown in figure 18.1.

Step 2.  Enter the slot number of the UDC module. The screen will
display the current variable name (or register and bit
number) and the minimum and maximum values for each
port on the UDC module. It will also display the parameter
number and name and the minimum and maximum values
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Step 3.

Step 4.
Step 5.

Step 6.

Step 7.

for each port on the PMI Processors associated with the
selected UDC module (A and B).

Enter “U” to select the UDC analog outputs, “A’ to select
the PMI-A analog outputs, or “B” to select the PMI-B
analog outputs.

Enter the port (1-4) you want to configure.

If you entered “U” (UDC) above, enter the task name (for
LOCAL variable), the variable name or register and bit
number of the variable you want to assign to the selected
UDC meter port.

If you selected “A” (PMI-A) or “B” (PMI-B), select the
parameter you want to assign to the port. Use the Up
Arrow and Down Arrow keys to scroll through the list of
available parameters displayed on the screen.

Enter a minimum and maximum value for the selected
variable in the “Val @ —10V” and “Val @ +10V” fields,
respectively.

When you are finished setting up the UDC and PMI meter
ports, press <ESC> to return to the Monitor menu.



19.0 ONLINE MENU:
ERROR CLEAR

Any errors in the AutoMax Processor error log, the UDC error log, or
on the AutoMax Processor LEDs should first be cleared if you wish to
run any tasks on that particular Processor or UDC module. The Error
Clear menu allows you to clear the error logs of AutoMax Processor
modules and UDC modules as well as the LED fault codes on
AutoMax Processor modules. This option simply clears the error log
and the LEDs; it does not correct the errors themselves. Follow the
steps below to clear a UDC error log, an AutoMax Processor error
log, the LEDs on an AutoMax Processor, or the error log and LEDs for
an AutoMax Processor.

1. From the Online menu shown in figure 11.1, select “E” for Error
Clear.

2. Enter the slot number of the AutoMax Processor or UDC module
whose error log you want to clear.

3. If you entered the slot number of a UDC module, select “E” to
clear the error log.

If you entered the slot number of an AutoMax Processor, select “E” to
clear the error log, “L’ to clear the LEDs, or “B” to clear both the error
log and LEDs.
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20.0 SOFTWARE

20.1

20.2

TROUBLESHOOTING

Error messages may be displayed on the screen if there are
problems with memory, disks, or databases. This section describes
some actions you can take to correct these problems.

Memory Errors

Some errors are caused by insufficient memory. An error message
will indicate if this occurs. The Executive software requires 8MB of
RAM. When one of these errors occurs, exit the Executive, make
more RAM memory available and re-start the application.

Memory can be freed by:
® closing other Windows applications

® removing any terminate and stay resident (TSR) programs (e.g.,
Sidekick)

® removing any network drivers or moving them to high memory
® removing any other drivers or moving them to high memory
e reducing the memory reserved for environment variables

e reducing the number of files and buffers reserved in CONFIG.SYS
(Windows requires at least 30 files and 10 buffers).

The Microsoft Windows User’s Guide provides additional information
on configuring your personal computer’s memory.

Disk Errors

Some errors are caused by problems with the disk on which files are
stored. An error message will indicate if this occurs. When one of
these errors occurs, check for problems with the disk or disk drive
and re-start the application.

Disk problems include:

® a write-protected disk

® lack of sufficient disk space

e protection on the disk or directory (for a drive on a network server)

® hardware problems with the disk drive
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20.3

20-2

Database Problems

Errors can be caused by inconsistent, invalid, or missing data and/or
index files. An error message will indicate if this occurs.

One source of problems with the data and index files is changes
made outside the AutoMax Programming Executive software. These
changes can be made with DOS (e.g., renaming or deleting files) or
using a dBASE (or compatible) software package to write to the file. If
any of these changes were made, verify that the changes were made
correctly and that the index files are current.

Recovering the data and index files from a valid backup copy should
correct the problem. In addition, it is possible to repair data and index
files using a dBASE (or compatible) software package. However, this
requires an understanding of dBASE and of the databases used in
the AutoMax package. See section 4.3 or Appendix E for information
on the AutoMax database organization.

If the application task files for a rack are deleted or become
corrupted, you may be able to recover them by saving them from the
Processor back to your personal computer. The procedure that
follows can recover only the reconstructible application tasks.

Step 1. From the System Configurator, create a temporary rack
(e.g., TEMP) in the desired system and section by using
the Add command from the Rack menu (See section
5.3.1).

Step 2.  Access the Task Manager and go online by selecting the
Online Task Manager command (See section 8.19.1).

Step 3.  Enter “S” (Save) at the Transfer menu to bring up a list of
all the tasks in the rack. Write down the task names. You
will need these names later in order to recover the utility
tasks (See section 14.4).

Step 4.  Enter the name of the rack configuration object file
(_CONF.CNF) and use the /All option to save all the tasks
in the rack to TEMP (See section 14.4). Then press F3 to
exit the On Line menu and return to the Task Manager.

Step 5.  Access the System Configurator. Use the Import command
from the Rack menu to import the tasks in TEMP to the
new rack. Enter the appropriate Disk:\library\system\TEMP
in the source directory for Imported Rack dialog box (See
section 5.3.12).

Step 6.  Access the Task Manager. Select Add from the Task menu
and use the New option to copy the utility tasks to the task
list (See section 8.1). All of the application tasks should
now be listed for the rack.

Step 7. Select Generate Configuration from the Commands menu
to re-create the configuration object file for the rack (See
section 8.17.4).

Step 8.  Return to the System Configurator and use the Remove
command from the Rack menu to delete the temporary
rack (See section 5.3.4).



20.4 Module/Variable Compatibility Problems

If registers defined in an AutoMax V2 module cannot be configured in
the current version of the Executive software, or the database is
somehow corrupted, an error message will be displayed
(invalid/incompatible data type) when you try to configure the
module. This error can occur because the current Executive software
treats duplicate status registers, e.g. “Interrupt Enable,” differently
than in version 2. If one register is read only (R) and the other
read/write (R/W), the current software allows you to configure just the
read only register. Note that for duplicate status registers, R/W refers
to the operating system’s ability to write to that register, not the
application task’s. An error message will be displayed for each of the
affected registers.

To fix this error, write down the variable name and address displayed,
then delete the variable. You will not be able to configure the module
unless you delete the offending variable. When you have deleted all
offending variables, configure the module as desired. You will have to
edit your application tasks to reflect the new configuration.

20.5 Printing Problems

The Executive software will print all tasks and files 132 characters per
line. It does not, however, change page orientation and will not use
soft fonts. Printers must be set up in the Windows Setup procedure
(see section 5.5.1) and the AutoMax Printer Setup procedure (see
section 5.5.4). See the AutoMax Ladder Editor online Help file for
more information on printing Ladder tasks.

If you experience problems with printing AutoMax files, try printing a
file from the Windows Notepad to determine if the problem is with the
Executive software or with the Printers Setup. See the Microsoft
Windows User’s Guide for additional information.

20.6 System Errors
Errors that indicate a problem with the Executive software will cause

the application in which they occur to close. If this type of error
occurs, write down the error message; then contact Reliance.
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Appendix A

Processor Module Serial Ports

Programmer/Port B

If it is necessary to prepare a cable to connect a personal computer to the
Multibus rack-based Processor, follow the steps outlined below. See the PC3000
User Manual (J2-3096) for more information about connecting the PC3000
Processor to the personal computer.

WARNING

THE FOLLOWING INSTRUCTIONS ARE INTENDED ONLY TO ALLOW
FABRICATION OF PROPER CONNECTIONS BETWEEN RELIANCE EQUIPMENT
AND USER-PROVIDED PROGRAMMING DEVICES. THE USER MUST READ AND
UNDERSTAND ALL APPLICABLE INSTRUCTION MANUALS PRIOR TO
OPERATING THE EQUIPMENT. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN BODILY INJURY.

1. Determine whether your programming terminal contains a 9- or 25-pin male
connector.

2. Cut a suitable length (not to exceed 10 feet) of 22-gauge, multi-conductor
cable.

3. Follow the connector manufacturer’s instructions and make cable
connections using figure 1 or 2, whichever is applicable.

4. Check for grounds, shorts, and continuity using an Ohmmeter.

Read and understand all applicable Reliance instruction manuals before
connecting the cables to Reliance equipment.

Programming Terminal End of Cable Reliance End of Cable

25-Pin Female Connector 25-Pin Male Connector
SIGNAL PIN# PIN# SIGNAL
RECV 3 2 XMIT
XMIT 2 > 3 RECV
CTS 5 <= 4 RTS
RTS 4 > 5 CTS
DTR 20 > 6 DSR
DSR 6 = 20 DTR
COM 7 = = 7 COM

Figure 1
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Programming Terminal End of Cable Reliance End of Cable

A-2

9-Pin Female Connector 25-Pin Male Connector
SIGNAL PIN# PIN# SIGNAL
RECV 2 = — 2 XMIT
XMIT 3 7 3 RECV
CTS 8 = 4 RTS
RTS 7 > 5 CTS
DTR 4 > 6 DSR
DSR 6 == 20 DTR
COM 5 == > 7 COM

Figure 2

User Serial Ports

All Processor module ports except for the port “PROGRAMMER/PORT B” on the
leftmost Processor in the rack are available to the user to connect to an external
device. In order for the application software to be able to use a serial port, you
must first use the OPEN statement in a BASIC task. Refer to the Enhanced BASIC
Language Instruction Manual (J-3675) for more information. Note that on
AutoMax Processor modules, you can OPEN “PORTA’ or OPEN “PORTB”. For
the PC3000 Processor, the number of serial ports available depends on the
setting of Jumper J2.




Appendix B

Processor Module Error
and Status Codes

All AutoMax Processor module error and status codes (displayed on the two
seven-segment LEDs on the faceplate) are listed below, organized first by error
type and second, in numerical/alphabetical order.

Processor Overload
00 CPU overload

Corrective action: move one or more application tasks to other Processor
modules in the rack, or make scan times longer.

Power-Up Diagnostics

The following error codes are displayed while the Processor module performs
power-up diagnostics.

0.0. EPROM failed

0.1.-0.3. Bad CPU

0.4. Internal bus error test failure

0.5. Parity test failure

0.6. External bus error test failure

0.7. Processor in the wrong slot
1.0.-1.6. RAM failure

2.0. 1/O protection failure

2.1. PIO failed

2.2. PC accelerator failed

2.3. 8253 timer/counter failed

2.4. SIO failure

2.5. Communications interrupt failed
2.6. SIO interrupt failed

2.7. 8253 counter/timer interrupt failed
2.8. Local watchdog failed

3.0. Bad backplane

3.1. Multibus parity test failure
4.0.-4.5. Common memory RAM failure
4.6. Common memory system watchdog failure
5.0. Processors with incompatible EPROMSs in the rack.

Corrective action: replace the Processor, or replace the Common Memory
module if error codes 4.0.- 4.6. remain on.

Run Time Errors
02 Task or Configuration checksum failure

Corrective action: clear the error in the error log. This will also clear the LEDs.
Reload the parameter files and application tasks to the UDC module in the slot
referenced in the error log.
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Runbase Booting

The following status/error codes are displayed while you load the runbase, or
operating system, onto the Processor module(s). All of the following codes except
6.5. apply to the top port of the Processor module, labeled “Programmer/Port B”.

5.1. Incompatible runbase downloaded

6.0. Unexpected interrupt on upper port of Processor
6.1. Parity error

6.2. Receiver overrun

6.3. Framing error

6.4. Serial port fatal error

6.5. lllegal interrupt on lower port of Processor

6.6. Transmit interrupt error

6.7. Runbase integrity lost

6.8. Bad runbase checksum

6.9. Transmit buffer error

7.0. Multi-Processor runbase download in progress
7.1. Disconnect time-out during download

7.2. Spurious interrupt received

Corrective action: 6.3. may be caused by attempting AutoMax Online
PROGRAMMING functions before the runbase is loaded onto the Processor
module(s) in the rack. In this case, exit the Online PROGRAMMING menu and
download the runbase. 7.0 is a status message only. For all other error codes,
cycle power and try to load the runbase again.

Loading the Runbase over the Network

8.0. Bad message length specified for network message
8.1. Bad destination drop

8.2. Transmitting drop inactive

8.3. Destination port unallocated

8.4. Destination port busy

8.5. Did not receive expected response

8.6. Spurious network interrupt received

8.7. Network message is being transmitted

Corrective action: 8.0. and 8.1. are caused by a failed Processor in the leftmost
slot. For 8.2., check the coax cable; then try replacing the network module. For
8.3. - 8.5., check the destination Network module, then the leftmost Processor in
the destination rack. For 8.6. and 8.7., cycle power and try to load the runbase
again.

Miscellaneous Process Errors

8.8 Processor failure

Corrective action: replace Processor module.

STOP ALL Error Codes

The following hardware and software error codes cause all tasks running in the
rack to stop.

10 Event count underflow
- too many WAITs (max. 32768)
- not enough SETs (BASIC tasks)
11 Event count overflow
- too many SETs (max. 32767)
- not enough WAITs (BASIC tasks)
12 Hardware event time-out
- interrupt time exceeded programmed time-out
limit in a Control Block task



13 Runbase boot error
- acheck on the runbase failed

14 Processor overlap limit exceeded
- ran out of processing capacity (time)
15 External watchdog time-out detected
- another Processor in the same rack stopped
17 Address error detected
- caused by a read/write to an invalid address
18 Spurious interrupt or hardware failure
19 Power failure detected
1A Watchdog on this Processor failed
1b Hardware event count limit exceeded

- too many interrupts set without being
acknowledged
- program too long
- collective scans too fast
1C lllegal instruction detected
- runbase software fault
- bad processor module
- bad EPROMs
1d Privilege violation detected
- runbase software fault
- bad processor module
1E Un-implemented instruction detected
- runbase software fault
- bad processor module
1F lllegal interrupt detected
- runbase software fault
- bad processor module

31 Bus error
- attempt to access invalid address

32 Define channel error
- problem in application software

33 Define scan error
- hardware fault

34 Memory integrity lost
- hardware fault

35 DC drive CML block initialization error

36 Communication between drive Processor and I/O
controller lost

37 DC drive I/O controller run-time board error
- hardware fault

38 UDC module generated a STOP ALL

39 UDC module interrupt allocation failed

3A Processor OS incompatible with UDC OS

Corrective action: correct the problem in application software. Try to reset by
cycling power and re-loading configuration and application tasks. Replace the
Processor module. For error code 31, see J-3650; for error code 37, see J-3669.
For error code 17: If you define bits in a register that is also defined as a register,
neither the bits nor the register can be forced. For error code 38, examine the
error logs for all UDC tasks in the rack. Error code 38 can be caused by enabling
CCLK on more than one module in the rack. Verify that CCLK is enabled on only
one module in the rack. For error code 39, cycle power to the rack and re-load
the configuration and application tasks. For error code 3A, check OS
compatibility.
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BASIC STOP ALL Error Codes

The following error codes are caused by problems in BASIC tasks and cause all
tasks to stop.

40 Too many RETURNs from GOSUBs (or RETURN
without GOSUB)

41 lllegal jump into a FOR loop

42 NEXT statement does not match current FOR

43 Invalid START EVERY statement

44 Invalid EVENT statement

45 STOP statement executed in application software
(causes a STOP ALL/CLEAR)

46 SET or WAIT attempted with no event definition

47 Task stack overflow

48 GOSUBs not balanced at END statement

49 Insufficient space for channel buffer

4A Attempted to execute undefined opcode

4B Attempted to execute non-executable opcode

4C Attempted to execute illegal opcode

4D RESTORE to non-DATA statement line number

4E Attempted to take square root of a negative
number

4F Attempted RESUME without being in an ON

ERROR handler

Corrective action: correct the problem in application software. Error code 47 can
be caused by performing a PUT on a closed port, PRINT statements, GOSUB
without RETURN, and deeply-nested subroutines. Error code 4A can be caused
by attempting to use Ethernet functions with the standard operating system
loaded. To use Ethernet functions, you must load the Ethernet operating system.

Multibus®@ and Processor Bus

STOP ALL Error Codes

50 Onboard parity error

51-54 Onboard bus error or access violation
55 Multibus parity error during read access
56-58 Multibus access violation or bus error
60 Network interrupt allocation failed

61 Network receiving queue overflow

62 Network transmit queue underflow

Corrective action: reset by cycling power and re-loading configuration and
application tasks. If the small green LED labeled “OK” on the Processor module
faceplate is off, replace the Processor module. Correct any incorrect accesses in
application software. Systematically swap out hardware modules. For error codes
55-58, if none of the above correct the problem, try replacing the backplane.



AutoMax Drive-Related Error Codes

The following error codes indicate a power circuit or external drive system fault.
They apply only to systems that incorporate DCS 5000 micro-regulators. After
correcting the problem, reset the Processor module by cycling power and
re-loading the configuration task and application tasks to clear the error code.
Note that these error codes also appear in the Error Log for the Processor.

80 Instantaneous overcurrent fault
- armature current exceeded I0C_THRESH
value in CML task

81 Line sync loss fault
82 Tach loss fault
- 40% armature phase angle with less than 5% tach
feedback
83 Overspeed/overvoltage fault
- CML task OSV_FDBK exceeded OSV_THRESH
number
84 Hardware overspeed fault

- drive analog module potentiometer setting
exceeded by input voltage

85 External IET fault
- external fault input triggered
86 Phase rotation fault
- incorrect phasing
87 Shorted SCR detected in power module

Corrective action: troubleshoot power circuit and external drive system. These
errors do not cause a Stop All and do not require re-loading the configuration or
application tasks.

Configuration Error Codes

The following error codes usually indicate a discrepancy between the actual
hardware configuration and the 1/O definitions in the configuration for the rack.

EO TASK specified in configuration uninstalled,
at wrong priority, of wrong type, on wrong
Processor module; wrong spelling of TASK

E1 Invalid configuration, configuration not successfully downloaded.

E2 1/O referenced in configuration is missing.

E3 1/O referenced in configuration is missing. Invalid configuration,
configuration not successfully downloaded.

E4 Error building task, insufficient memory in Processor Module.
Invalid configuration, configuration not successfully downloaded.

E5 Error building task, insufficient memory in Processor Module.
Invalid configuration, configuration not successfully downloaded.

E6 1/O referenced in configurations is missing. Error building task,

insufficient memory in Processor Module.

E7 Invalid configuration, configuration not successfully downloaded.
1/O referenced in configuration is missing. Invalid configuration,
configuration not successfully downloaded.

E8 Error installing application task, common symbol could not be
resolved, insufficient memory in Processor Module.

E9 Error installing application task, common symbol could not be
resolved, insufficient memory in Processor Module. Invalid
configuration, configuration not successfully downloaded.
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EA

Eb

EC

Ed

EE

EF

Error installing application task, common symbol could not be
resolved, insufficient memory in Processor Module. I/O referenced
in configuration is missing.

Error installing application task, common symbol could not be
resolved, insufficient memory in Processor Module. I/O referenced
in configuration is missing. Invalid configuration, configuration not
successfully downloaded.

Error building task; and error installing application task, common
symbol could not be resolved, insufficient memory in Processor
Module.

Error building task; and error installing application task, common
symbol could not be resolved, insufficient memory in Processor
Module. Invalid configuration not successfully downloaded.

Error building task; and error installing application task, common
symbol could not be resolved, insufficient memory in Processor
Module. /O referenced in configuration is missing.

Common variable forced by another Processor Module.

Corrective action: verify that the configuration correctly describes the physical
configuration of the system and the tasks installed on the Processor module(s).
Reset by cycling power and re-loading the configuration and application tasks.
For error code EF, un-force the variable and do a STOP ALL from the AutoMax
Online PROGRAMMING menu.

Fatal Errors

The following error codes usually indicate that the runbase is not functioning
correctly. If any of these error codes appears, the configuration and all application
tasks are deleted from the Processor module.

FO-F9
FA-FF

Fatal error
Fatal error

Corrective action: cycle power. Re-load the configuration and all application
tasks. Replace the Processor module.

Informational Messages
The following codes signify a particular condition, not necessarily an error.

dd

d2

This Processor module has successfully
completed power-up diagnostics and is waiting for
other Processor modules to complete their
diagnostics

The runbase needs to be loaded onto the rack
Rack configuration is being validated
Application task installation in progress

Waiting on synchronizing event (in a rack with
multiple Processors)

Waiting on mutual exclusion lock (in a rack with
multiple Processors)

Corrective action for b0 and d0 that do not change or disappear: re-load
configuration and application tasks.



Appendix C

AutoMax Task Execution

In AutoMax applications that incorporate multi-tasking, task execution is
determined by eligibility to run. A task’s eligibility, in turn, is determined by its
priority, scan time, and any links to other tasks built into the task. This appendix
describes task execution for AutoMax application tasks. Refer to the appropriate
Configuration and Programming instruction manual for a description of the task
execution for UDC tasks.

Priority

Task priority refers to the relative importance of a task in the application. Tasks
whose execution is more critical to the operation of the controlled machinery
should be assigned higher priority. Priority can range from 4 (highest) to 11
(lowest). Priority is specified by the programmer when adding a task to the rack.

Scan Time

Scan time refers to how often the task is scheduled to be executed. It is usually
measured in ticks. You can assign a tick rate for each AutoMax Processor. The
tick rate can range from 0.5 ms to 10.0 ms. The default tick rate is 5.5 ms. See
section 6.1 of this manual for more information. For example, an AutoMax task
with a 20 tick scan time (using the default tick rate) means that the task is
scheduled to start every 110ms.

Scan time is specified differently for PC/Ladder Logic, Control Block, and BASIC
tasks. In each case, before setting the scan time, it is important to know
approximately how long the task takes to execute. For example, a task that takes
20ms to execute cannot be assigned a scan time of 2 ticks because a 20ms task
cannot be started every 11ms. This situation would result in an overlap error
(error code 14 would be displayed on the Processor and all tasks in the rack
would be stopped).

Scan time for PC/Ladder Logic tasks is set using the Ladder Editor. The Program
Properties window is used by the programmer to enter the scan time. The screen
display will indicate the approximate execution time of the task, determined by
the Executive software. The AutoMax Ladder Logic language instruction manual
contains execution time estimates for each type of Ladder Logic operation.

For AutoMax Control Block tasks, the scan time is specified in ticks using the
SCAN_LOOP statement. The approximate execution time of the task can be
calculated using the execution time estimates found in the AutoMax Control Block
language instruction manual (J-3676).

The scan time for BASIC tasks is usually specified in the START EVERY
statement. The START EVERY statement, which is optional, allows the programer
to use seconds, minutes, and hours, as well as ticks, as the time unit. Note that
there is no simple method of estimating execution time for BASIC tasks ahead of
time. One method of estimating execution time for a specific BASIC task is to
include a statement that turns on a DC output at the beginning of the task (after
the START EVERY statement, if used) and turns it off at the very end of the task.
Then the task is put into run with no other tasks running, and an oscilloscope is
used to measure the time that the output is on.
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Synchronizing Tasks

The implications of scan time and priority are particularly important in applications
that require tasks to share data or to be synchronized based on hardware or
software events. Priority, however, cannot be used to synchronize tasks on
different Processors. This is because each Processor controls only the scheduling
of the tasks that reside on it. Therefore, the concept of task priority is relevant only
for the Processor on which the tasks reside. Task synchronization between
AutoMax Processors and UDC modules is handled by interrupts. See the DPS
Configuration and Programming instruction manual for more information about
UDC tasks.

In addition to priority, there are other methods of synchronizing tasks that work
with both tasks on the same Processor and tasks on different Processors. In
BASIC tasks, statements such as DELAY, WAIT, SET, OPEN, and INPUT can be
used for this purpose. In Control Block tasks, the EVENT parameter in the
(required) SCAN_LOOP statement is used to synchronize tasks. PC/Ladder Logic
tasks use the EVENT coil for task synchronization.

Examples of Task Execution

The scan time required for the highest priority task on the AutoMax Processor
should be used as a guide to determine how tasks should be scheduled. It is also
necessary to factor in system overhead, e.g., communication with the personal
computer, when assigning priority and scan time. Total Processor utilization
should be kept to 80-85%. Processor utilization can be monitored using the
Info/Log option in the Executive software.

See the figure below for an example of task execution. Assume you have a
priority 4 PC/Ladder task that needs to be executed approximately every 12 ticks
and that takes 4 ticks to execute. Assume you also have a less critical priority 5
BASIC task that needs to be executed approximately every 17 ticks and takes 2
ticks to execute. The PC/Ladder task would start at time 0, then finish execution at
4 ticks. At this point the BASIC task would be eligible to run (its time 0).

0 4 6 12 16 21 2324 26

Priority 4 task
- Priority 5 task

If there are any scheduling conflicts between tasks, i.e., more than one task is
ready to run, priority takes precedence over scan time. A higher priority task that
is scheduled to run can suspend a lower priority task, regardless of whether the
lower priority task is ready to begin execution or has already begun executing.
The suspended task is allowed to execute or continue execution from where it
was suspended only after the higher priority task is finished.

Consider the following example. There are two tasks on a Processor: a priority 4
Control Block task that needs to be executed every 5 ticks and a priority 7 BASIC
task that needs to be executed every 8 ticks. Assume the Control Block task
requires 2 ticks to execute and the BASIC task requires 3 ticks to execute.
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The Control Block task starts, and finishes executing 2 ticks later. At this point, the
BASIC task is eligible to run (its time 0). When it finishes, the time elapsed from
the point of view of the Control Block task is 5 ticks and the higher priority task
can then execute again. At 10 ticks, however, both the Control Block and the
BASIC task are scheduled to run. Because the Control Block task has a higher
priority, it will execute first. The BASIC task will execute immediately afterwards.

Note that although the BASIC task was prevented from executing at the originally
scheduled 10 ticks, it is still scheduled to run again at the next 8-tick interval, i.e.,
at 18 ticks. Two ticks into this scan, however, it will be suspended by the Control
Block task which is scheduled to run at 20 ticks. After the Control Block task
completes its scan, the BASIC task will continue the remainder of its scan.

N N Ny

Time
0 2 5 7 10 12 15 1718 20 2223

Priority 4 task
- Priority 7 task

Initial Scan

In applications that require multiple interdependent tasks, the programmer needs
to ensure that the structure of the individual tasks takes into account the possible
timing lag between execution of different types of tasks. The first scan of the task
is used to execute only the initialization code for the following types of tasks: all
BASIC tasks with a START EVERY statement, all PC/Ladder Logic tasks, and all
Control Block tasks.

Control Block initialization code consists of all statements before the SCAN_LOOP
statement. BASIC task initialization code consists of all statements before the
START EVERY statement. PC/ladder Logic task initialization code is constructed
by the Executive software.

BASIC tasks without a START EVERY statement do not have initialization code
and are always executed in total (if they are not suspended by a higher priority
task which is scheduled to run) during their first scan. Execution of BASIC tasks
without a START EVERY statement is based only on their priority or their links to
other tasks because there is no method of establishing scan time without a
START EVERY statement. Note that this type of BASIC task is executed only once
unless it includes a GOTO statement that results in a loop.
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Appendix D

Limitations on Object File Size

This appendix explains application and configuration object file limits for AutoMax
Processor modules. Note that there are limits both on the size of tasks that can be
compiled and on the size of tasks that can be loaded onto the rack.

When BASIC, Control Block, and Configuration files are compiled, the object,
symbol, and data size are printed to the screen and totaled. For Control Block
tasks, estimated execution time is also printed to the screen. Note that for BASIC
and Control Block tasks, the data required for arrays is included in the total
displayed but does not actually affect the maximum allowable task size.

Task Size Limitations

Object Symbol Data
Configuration file * *k *%
BASIC task *kk 64K Kk
AutoMax Control Block 32K < e 32K —-ee- >
task
UDC Control Block 20K L 20K- -------- >
task

# of Symbols

PC/Ladder Logic task 8K

*  The configuration file has an object size of 0 unless the reconstructible option
is used.

** The size limit for the configuration file is determined by the amount of
memory available on the Common Memory module (M/N 57C413B or M/N
57C423), or if a Common Memory module is not being used, the AutoMax
Processor that will store the configuration file.

*** The size limit for the object and data is determined by the amount of memory
available for application tasks on the AutoMax Processor that will run the task.
Refer to the AutoMax Processor Module instruction manual (J-3650) for this
information.

Determining the Size of Individual Tasks

For Control Block, BASIC, and Configuration files, after the task is compiled, the
pertinent information is printed to the screen both in terms of object, symbol, and
data, and in total. To the total figure add approximately 1K for system overhead.
This figure will tell you how much memory on the Processor or UDC each task
requires. You can also choose to create log files when you compile or verify
application tasks. The log file will contain the same statistics printed to the screen.

For PC tasks, the Program Properties window in the Ladder editor is used to
determine both the number of symbols and the approximate amount of memory
the task will require on the Processor (this includes system overhead).
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Application Task Memory Utilization in the Rack

See section 10.0 for the amount of memory available on each Processor module.
In racks with a single Processor, add the total size of all the application tasks and
the configuration to determine the amount of memory they will require on the
Processor. In racks with multiple Processors, the configuration file will reside on
the Common Memory module (M/N 57C413 or M/N 57C423 in slot 0). To
determine the amount of memory that will be utilized on each Processor, add the
total size of all the application tasks that will reside on each Processor.

In rare cases, PC/Ladder tasks that are within the limit specified above may not
be loadable on a Processor. This is due to the manner in which Processor
memory is allocated for bit variables in PC tasks. The smallest amount of
Processor memory that can be allocated for any PC task variable is one word (16
bits). Each 16-bit register used in the PC task requires one word of memory.
Individual bits within registers also require one word of memory. However, if more
than one bit in a register is used, all those bits can be stored in one word of
memory.

When there is a Common Memory module located in slot 0 of the rack (i.e., being
used for bus arbitration and common memory storage) there are approximately
1400 words (2.8K) of memory available on each Processor for storing PC task bit
variables. If there is no Common Memory module in the rack, or the Common
Memory module is in a slot other than O (i.e., serving as extra memory), there are
approximately 1000 (2K) words of memory available on each Processor for
storing PC task bit variables. The M/N 57C435 Processor has approximately 2000
words (4K) of memory available for storing PC task bit variables regardless of
whether or not a Common Memory module is in the rack.

This method of allocating space for bit variables will not cause a problem unless
you use a large number of single bits within different words. Note that if you have
run out of room for PC tasks for this reason, you can still load BASIC and Control
Block tasks up to the limit of the Processor's memory.

Note that each physical online connection (maximum of four, one to each
Processor) made through the Executive software either over the network or
directly to the rack will require an additional 5K of memory on the Common
Memory module. If there is no Common memory module, the 5K required will be
allocated from the Processor.
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Appendix E

Database Definitions

The relevant fields in each of the AutoMax Executive databases are described
here. Any fields not identified here are reserved for future use and should be left
unused. All of the following database files are intended as read only.

Database: $SYSTEM.DBF

FIELD TYPE
ID CHARACTER
DESC CHARACTER

ENGINEER CHARACTER
CUSTOMER  CHARACTER
SYSTEM_VER CHARACTER

Database: $SECT.DBF

FIELD TYPE
ID CHARACTER
DESC CHARACTER

ENGINEER CHARACTER

Database: $SRACK.DBF

FIELD TYPE
ID CHARACTER
SECT_ID CHARACTER

RACK_PART  NUMERIC

LOCATION CHARACTER
DESC CHARACTER
ENGINEER CHARACTER

Database: $IORACK.DBF
FIELD TYPE
MAST_SLOT NUMERIC

REM_DROP  NUMERIC

PORT NUMERIC

DESCRIPTION

The name of the system

The description of this system

The user responsible for this system
The end user of this system

1 for V3.3 and later, otherwise 0.

DESCRIPTION
The name of the section
The description of this section

The user responsible for this section

DESCRIPTION
The name of the rack

The name of the section containing
this rack

The rack part code from the rack
permanent table

The physical location of this rack
The description of this rack

The user responsible for this rack

DESCRIPTION

Slot in the master rack which contains the
remote 1/O card to which this rack is
connected (00-15)

This rack’s drop on the remote I/O
network (1-7)

This rack’s port on remote head, if
applicable (0-3)
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LOC_PORT NUMERIC

LEVEL NUMERIC

RACK_PART  NUMERIC

LOCATION CHARACTER
DESC CHARACTER
ENGINEER CHARACTER

Database: $CARD.DBF
FIELD TYPE
MAST_SLOT NUMERIC

REM_DROP  NUMERIC

PORT NUMERIC
LOC_PORT NUMERIC
LEVEL NUMERIC
SLOT NUMERIC

CARD_PART  NUMERIC

NETWORK CHARACTER

NET_DEPTH NUMERIC

NET_DROP NUMERIC

DESC CHARACTER
ENGINEER CHARACTER
WIRE_NOTE1 NUMERIC

E-2

This rack’s port on local head, if
applicable (0-3)

The code identifying this rack’s location in
the remote 1/O topology (see the diagram
below)

The rack part code from the rack
permanent table

The physical location of this rack
The description of this rack

The user responsible for this rack

DESCRIPTION

The slot in the master rack which contains
this card or which contains the remote 1/0
card which is the remote I/O network
master (00-15)

If this card is in a remote rack, this is the
drop number for that remote rack (1-7);
otherwise, itis 0

Port on remote head, if applicable (0-3)
Port on local head, if applicable (0-3)

The code identifying this card’s location in
the remote 1/O topology (see the diagram
below)

The slot number containing this card

The card part code from the card
permanent table

Network identifier; for network cards only
(A-2)

Network depth; for network cards only
(1-55)

Drop number; for network and gateway
cards only

The description of this card
The user responsible for this card
For AutoMax Processors (M/N 57C430A,

57C431, and 57C435), the high order byte of

the AutoMax Processor tick rate (in
microseconds)

For the UDC module (B/M 57552 and
B/M 57652), the drive type for drive A
(see Parameter Record Types table for
values)



For the Shark Scanner module
(M/N 57C554), the value is one (1) for an
all-digital rack or zero (0) for a mixed rack.

WIRE_NOTE2 NUMERIC For AutoMax Processors (M/N 57C430A,
57C431, and 57C435), the low order byte of
the AutoMax Processor tick rate (in
microseconds)

For the UDC module (B/M 57552 and
B/M 57652), the drive type for drive B
(see Parameter Record Types table for
values)

Note: Memory variables are stored in slot 99.

Database: $SWVAR.DBF and $NET.DBF
FIELD TYPE DESCRIPTION

MAST_SLOT NUMERIC The slot in the master rack which contains
this card or which contains the remote 1/0
card which is the remote 1/O network
master (00-15)

REM_DROP  NUMERIC If this card is in a remote rack, this is the
drop number for that remote rack (1-7);
otherwise, it is 0

SLOT NUMERIC The slot in which the variable resides
(00-15)

REGISTER NUMERIC The multibus register number (0-65535)

BIT NUMERIC The bit number within the multibus register
for boolean variables (0-15)

LVAR_NAME CHARACTER The variable without type specifier or array

dimensions; for network variables, this is
the local variable name

GVAR_NAME CHARACTER The variable without type specifier or array
dimensions; used for the network-wide
name for network variables only

NETWORK CHARACTER Network identifier; used for network
variables only (A-2)

DESC CHARACTER The description of this variable

ARRAY_DIM1 NUMERIC First dimension; used for memory
variables only

ARRAY_DIM2 NUMERIC Second dimension; used for memory
variables only

ARRAY_DIM3 NUMERIC Third dimension; used for memory
variables only

ARRAY_DIM4 NUMERIC Fourth dimension; used for memory
variables

DATA_TYPE NUMERIC The type of this variable:

8 Floating point
16 ! Double integer
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CARD_TYPE NUMERIC

DEF_TYPE NUMERIC

Database: $TASKS.DBF

FIELD TYPE

NAME CHARACTER
TYPE CHARACTER
SLOT NUMERIC
PRIORITY NUMERIC
DESC CHARACTER
ENGINEER CHARACTER
CRITICAL BOOLEAN
RECONSTR  BOOLEAN
UTILITY BOOLEAN

E-4

32 % Integer
64 @ Boolean
128 $ String

The content of this field depends on the data
type. For string variables, it contains the
string length (0-255). Zero (0) represents the
default string length of 32 characters. This
field is not used for card type.

This field is used to designate whether a
COMMON memory variable is volatile (2) or
non-volatile (3). For all other variables, this
field will be zero (0).

DESCRIPTION

The task name without extension, drive, or
directory; unique within this rack

The task type: PC, BLK, BAS, or INC

The slot number of the Processor in which
this task will be loaded (0-4, 0-15 for UDC
tasks))

The priority of this task (4-11)
The description of this task

The user responsible for this task
T if the task is critical

T if the task should be compiled so that it
can be reconstructed from object code

T if the task is a utility task



LEVEL CODES

AutoMax Processor

o| 1] 2| 3| 4| 5| 6] 7| 8] 9| (master rack) RACK

I— (card in the master rack) CARD

>
Shark AutoMax
Remote I/O RACK1 Remote Head Remote /0 RACK1
o| 1] 2| 3| 4] 5| 6] 7| 8| o| 1]2| 3| 4]|5|6]7]| 8|9
RACK1
1234
11
l— (card in remote l— (card in remote
rack) CARD1 rack) CARD1
E ) 2.bit Local Head
xpansion
Rack RACK2 CARD2 RACK2
ol 1]2| 3| 4|5 0123
Rail I
RACK2
2-bit
CARD3
Rail
RACK3
Level Code stored in databases
SYSTEM 1
SECTION 2
RACK 3
CARD 4
RACK1 5
CARD1 6
RACK2 7
CARD2 8
RACK3 9
CARD3 10

The following two database definitions detail the fields in the permanent tables.
These databases are intended for read-only use. They are primarily used to
translate the part type codes stored in other databases to Reliance part numbers.
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Database: $SPTCARD.DBF

FIELD TYPE
PART_TYPE  NUMERIC
PART_NUM CHARACTER
FAMILY NUMERIC
GROUP NUMERIC
ABBR CHARACTER
DESC CHARACTER
BITMAP_ID NUMERIC

Database: $PTCARD.DBF

FIELD TYPE
PART_TYPE  NUMERIC
PART_NUM CHARACTER
DESC CHARACTER

Database: $PARAM.DBF

FIELD TYPE
MAST_SLOT  NUMERIC
REM_DROP  NUMERIC
PORT NUMERIC
LOC_PORT NUMERIC
LEVEL NUMERIC
SLOT NUMERIC
SUB_ID CHARACTER
TYPE NUMERIC
VERSION NUMERIC
P01-P50 NUMERIC

Rack Level Codes

DESCRIPTION

Card part code

Reliance part number
Family code

Group code
Abbreviation for the card
Description

Bitmap ID code

DESCRIPTION
Rack part code
Reliance part number

Description

DESCRIPTION

Master rack slot (0-15)

RIO drop number (0-7)

Remote port (0-3)

Local port (0-3)

Rack level code (see table below)
Target card slot (0-15)

Sub ID (A-Z) needed when there is more
than 1 parameter record per card

Parameter record type (see table below)
Format version for the given type (0-255)

Unsigned word parameters 1-50 (0-65535)
(see table below)

LEVEL VALUE DESCRIPTION
RACK 3 For cards in the master AutoMax rack
RACK1 5 For cards in the AutoMax remote 1/O rack and PMI rack
RACK2 7 For cards in Shark expansion racks
RACK3 9 For cards in 1/O rails
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Parameter Record Types

PARAMETER RECORD TYPE

ubC
ubC
ubC
ubC
ubC
ubC
ubC
ubC
ubC
ubcC
ubC
ubC
ubC
ubC
ubC
ubC
ubC

unused

SD3000 6-pulse
SD3000 12-pulse
SD3000 12-pulse auxiliary
SF3000 field regulator
SA3000 vector

SA500 vector

SA500 brushless
VZ3000 Vector

VZ3000 Vector

VZ3000

VZ3000

SB3000

SA3000 Constant Power
SA3000 Volts/Hertz
SA3100 Constant Power
SA3100 Volts/Hertz

<
>
NIRRT oo~NouhwN = £
m
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Appendix F

Importing Racks from Systems
Containing Network (.NET) Files

If your system has .NET files, you must run NETIN prior to importing AutoMax V2
racks. Use the following procedure to compile the .NET files and generate the
network-wide database. When this procedure is complete, you can import
AutoMax V2 racks.

Step 1. Create the system by using the System Add procedure described in
section 5.1.1. The name must be the same as the source AutoMax V2
system name.

Step 2. Access the Resource group and select NETIN, or select Run from the
File menu, enter NETIN.EXE on the command line, then select OK. The
Network Import dialog box will be displayed.

Step 3. Enter information for the following fields, then select OK.
Source Drive: Enter the drive containing the AutoMax V2 system.

Destination Drive: Enter the drive containing the destination V4.x
software.

Destination Library: Enter the destination V4.x library name.
System Name: Enter the AutoMax V2 system name.
Step 4. Use Switch To to return to the current Executive software.

NOTE: This procedure will create .NET and .OBN files in the current Executive
system directory. After the racks have been imported, these files can be
deleted.
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Appendix G

Using Foreign Modules
in an AutoMax Rack

A foreign module must meet the following hardware and software requirements
before it can be used in a local or remote AutoMax rack. See the AutoMax Power
Supply Module and Racks Instruction Manual (J2-3008) for more information.

Hardware Requirements

1. The foreign module must conform to general IEEE 796 specifications. The
AutoMax rack will support foreign modules which meet the following level of
IEEE Standard bus compliance: D16M20116.

2. For foreign modules that have field connections, the field connections must
be electrically isolated because the rack does not have a direct connection to
ground. See the figure below for more information.

1plF 1ptF 1MF
10K Ohm T T T

3. The BCLK (Bus Clock) signal is activated only by the presence of the
Common Memory module (M/N 57C413 or 57C423). Consequently, if the
foreign module requires this signal, the Common Memory module must be in
slot 0 in the rack.

4. For foreign modules that can serve as bus masters, i.e., can control the bus, if
the rack already contains a Processor, the Common Memory module (M/N
57C413 or 57C423) must be in slot 0 in the rack.

5. The bus arbitration method used by AutoMax systems is parallel round-robin.
Any foreign module that can serve as a bus master must support parallel
round-robin bus arbitration. Bus arbitration is supported only in slots 1
through 4. Bus masters can be placed only in these slots.

6. The CCLK (Constant Clock) signal is activated only through one of the
following modules: Resolver Input module (57C411), 2-Channel Analog Input
module (57C409), UDC module (57552), or the Pulsetach module (57C421).
If the foreign module requires the CCLK signal, one of these modules must
be in the rack and the command to activate CCLK using the appropriate bit in
one of these modules must be issued in an application task.

Foreign modules must not generate interrupts.

8. For foreign modules in remote racks, inputs must respond only to Multibus
memory read. Outputs must respond to both Multibus memory read and
write. If this is not the case, the foreign module will be treated as an output
module only by the remote 1/O system.
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9. Each slot has 64K of address space. Foreign modules that have more
memory can be addressed in the rack if the proper number of slots to the
right of the foreign module are left empty. For example, a foreign module with
128K of memory can be used fully by leaving the slot to the right of the
foreign module empty (64K + 64K = 128K total).

10. Foreign I/0 modules that drive pins 24 and 26 on the bus cannot be used in
the rack.

11. All modules in local racks must respond to requests on the bus within 10
usec. All modules in remote racks must respond to requests on the bus within
3 usec.

Software Requirements

For use in local racks, the foreign module must support 20-bit address lines.
For use in remote racks:

1. The foreign module must support 20-bit address lines;

2. The foreign module must support 16-bit data transfer only;

3. The foreign module must be memory-mapped, not /O mapped;

4. The foreign module address must begin on a 64K boundry.

Accessing Foreign Modules

If a foreign module meets all the hardware requirements and software
requirements above, it can be used in an AutoMax rack. For local racks, the
method of accessing the foreign module depends upon further software
specifications of the foreign module. There is only one method of accessing a
foreign module in a remote rack.

Accessing a Foreign Module in a Local Rack
Method A
Requirements:
1. The module must be capable of 16-bit data transfers.

2. Ifitis an output module, it must be able to respond to read as well as
write commands from the AutoMax Processor.

3. Addresses must begin on a 64K boundry.

4. Input and output registers must be a separate addresses.

Reference to the appropriate variable names in application tasks.
Method B

No requirements beyond the Hardware Requirements and Software
Requirements listed above.

Access the module through BASIC IOWRITE and IOREAD statements in
application tasks.

Accessing a Foreign Module in a Remote Rack

No requirements beyond the Hardware Requirements and Software
Requirements listed above.

Reference to the appropriate variable names in application tasks.
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Appendix H
Quickstart Guide

WARNING

ONLY QUALIFIED PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THE CONTROLLED EQUIPMENT SHOULD INSTALL, ADJUST,
OPERATE, AND/OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS
MANUAL AND OTHER MANUALS APPLICABLE TO YOUR INSTALLATION IN
THEIR ENTIRETY. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN
BODILY INJURY OR DAMAGE TO EQUIPMENT.

This appendix is intended for individuals who want to start using the AutoMax
Programming Executive as quickly as possible. It will be particularly useful for
those who are familiar with the Windows software and with previous versions of
the Programming Executive. Familiarity with basic concepts in the instruction
manual is assumed. This appendix presents the typical sequence of steps
followed when using the Programming Executive, but includes little of the detail
or explanatory material found in the instruction manual. This appendix also does
not describe any online functions, e.g., monitoring.

Note that this appendix does not describe how to import application tasks
created with earlier version AutoMax or DCS 5000 Programming Executives.

Help screens are available for most commands. Use the F1 key or click Help to
access help for any screen where F1 is displayed.

Installing Windows and the AutoMax Programming
Executive

1. If you have not already done so, install Windows 95 software according to the
directions in the Windows instruction manual.

If you have not already done so, install a mouse.

Install the Programming Executive using the instructions found in the
Installation manual, J2-3103. Instruction for installing the
separately-purchased DPS software options can be found in the same
manual.

4. Start the AutoMax Programming Executive software. The first screen
displayed after the name and copyright information is the System
Configurator, which can be thought of as the “main menu,” since all other
options are chosen from this screen. Choose the Setup menu and then select
one of the following commands.

Select AutoMax to run the AutoMax configuration procedure. This will allow
you to make changes to the AutoMax Executive configuration (see
section 5.5.2).

Select Communication to make changes to the communication port and
baud rate used for online communication (see section 5.5.3).

Select Printer to set the parameters for printer output (see section 5.5.4).
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Configuring the Application

Assuming you have already selected all the hardware required for your
application and have determined its physical configuration, you can begin
describing this configuration with the Executive software. The description of the
hardware in your application, as well as information about the application tasks
you create for that application, will be stored in databases which are transparent
to the user. Application tasks themselves are stored in conventional files.

5. Create systems for your application. From the pull down menu labeled
Systems in the System Configurator, select the Add command to “add” the
system to the database. You will be prompted for information like the system
name, engineer, etc. Enter the information in the dialog box and click on OK
when complete. Select Document from the same pull down menu to
create/edit a text file that contains information about the system.

6. Create sections for each system. The system for which you will create
sections must be selected (highlighted on the screen). Select the Add
command from the pull down menu labeled Sections to “add” the section to
the database. You will be prompted for information like the section name,
engineer, etc. Enter the information in the dialog box and click on OK when
complete. Select Document from the same pull down menu to create/edit a
text file that contains information about the section.

7. Create racks for each section. The section for which you will create racks
must be selected. Select the Add command from the pull down menu labeled
Racks to “add” the rack to the database. Fill in the appropriate information in
the dialog box, e.g., the number of slots in the rack, etc., and click on OK
when complete. Select Document from the same pull down menu to
create/edit a text file that contains information about the rack.

Configuring Modules in the Rack and Configuring 1/0

When you have finished creating systems, sections, and racks, you can configure
the modules in the racks. The rack for which you will configure modules must be
selected (highlighted) first. The configuration procedure results in a graphic
representation of the rack and the modules in the rack.

8. Select the Configure Rack command from the Racks pull down menu. Select
a slot in the rack by moving the mouse to the desired slot and clicking.

9. Select the Add command from the Configure menu. Scroll through the list of
modules displayed until the desired module is highlighted. Click on OK in the
dialog box. Selecting certain modules may result in prompts for other
information. Refer to the instruction manual for the module in question
concerning specific configuration information, as well as this instruction
manual. Note that UDC module configuration is complex and will require
consulting the appropriate configuration and programming instruction
manual.

If you add Remote I/O modules, you can zoom in (using the Zoom In command
from the GoTo pull down menu) to configure the remote 1/O section (remote racks
or Remote 1/O Heads) of the installation. If you select Heads and then add a Rail,
you can double-click on the Rail to configure the I/O modules on the Rail. Use
Zoom Out from the GoTo menu to zoom out to the local rack.

If you add a UDC module, you can zoom in (by double-clicking on the UDC
module or by using the Zoom In command from the GoTo pull down menu) to
configure the drive hardware. From the drive hardware configuration screen, you
can zoom in to add digital rails and two-point modules. You can access the
Parameter Entry screens by selecting the Configure Parameters command from
the Configure menu or by zooming in on the appropriate drive hardware.

If you make a mistake, select the Remove command from the Configure menu to
remove the selected module.



Configuring Variables

Once all of the hardware for a rack has been configured, you can configure the
variables in each rack. Configuring variables consists of attaching symbolic
names to the variables that must be accessible to more than one application task
in the rack. There are two categories of variables that are configured: 1/0
locations that are connected to field signals and the common memory variables
on Processor modules and Common Memory modules. These variables are
referred to as commons or globals. Local variables, i.e., those that do not need
to be accessed by more than one application task, are not configured. They are
defined in the application task or program in which they are used.

Three different “forms” are used to configure variables: a basic form used for I/O
and interface modules (including UDC modules), a form used for common
memory modules, and a form for Network Interface modules (M/N 57C404). The
correct form, including any pre-defined dedicated registers, is automatically
called up when you select a module to configure.

10. To configure variables on a selected module, select Configure Variables from
the pull down menu. You can also zoom in to configure the variables by
double clicking on the selected module. For Processor and Common
Memory modules, the form displays item numbers to be configured, not
register or bit numbers. For modules with 1/O, registers and bits that need to
be configured will be displayed on the screen, in pages and views where
applicable. Views are logical collections of registers, e.g., interrupt registers. A
Page is a contiguous set of 64 registers within a view. If multiple views exist, a
dialog box will prompt you for the view you want to configure.

The Programming Executive software incorporates three features that allow you
to configure variables more quickly: copy/paste, auto-name, and substitute. All
three of these options are found on the Configure Variables pull-down menu.

The AutoMax Ladder Editor allows you to add global (common) variables to
Ladder programs before configuring them in the Variable Configurator.

Creating Application Tasks and Adding Them to the Rack

After configuring the variables in the rack, you can create application tasks for the
rack. Before you can create a new task, you must first add the task to the rack.

11. Select the Manage Tasks command from the Rack menu. Select the Add
command from the Task menu. Select New on the resulting dialog box for a
new task. Enter the task name, along with the other information prompted for
in the next dialog box. This procedure adds the name of the application task
and all information about it to the selected rack. The application task can now
be created/edited.

12. Select the Edit Task command from the Task menu (or double-click the
selected task). The Programming Executive will call up the appropriate editor
(Ladder editor for PC tasks or text editor for all other types). See the
appropriate editor and language instruction manuals for more information.

13. When you are finished editing the task, save it and select Compile from the
Manage Tasks menu. .PC and .INC tasks do not need to be compiled.
Compilation statistics (or errors) will be printed to the screen and to log files if
the log option is selected.
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Generating a Configuration File and (Optional) Parameter
Object File

Before you can load application tasks to the AutoMax Processors and UDC
modules in the rack, you must generate a configuration file for the rack and
parameter object file(s) for the UDC module(s). These files will be downloaded to
the rack first. The rack for which the configuration will be created must be
selected first.

14. Select the Generate Configuration command from the Command pull down
menu in the Task Manager.

15. Exit the Task Manager.

Loading the Operating System onto the Rack

Before loading any application tasks onto the rack, you must connect the cable
between the personal computer and the leftmost Processor module in the rack
and load the operating system onto the rack. Loading the operating system
onto the AutoMax Processors or UDC modules in the rack deletes any
existing operating system and all application tasks in the rack.

16. Select the Command pull-down menu from the System Configurator. Select
Load Operating System to load the operating system to all AutoMax
Processors and/or UDC modules in the rack, and optionally, to all Processors
in all racks on the network.

Loading the Configuration File, (Optional) Parameter Object
File, and Application Tasks

17. Select the Manage Tasks command from the Rack menu at the System
Configurator. Select ON_LINE from the Task Manager screen. At this point
you can load the configuration file, the parameter object file(s), and all
application tasks for the selected rack. The configuration file, always called
_CONF.CNF, must be loaded first or at the same time as the application tasks.

Refer to this instruction manual for information about online operations.



Appendix |

Import Notes

The procedure for importing racks and tasks from AutoMax Executive V1 or V2 is
described in detail in section 5.3.12. This appendix describes some anomalies
that may occur in the import procedure.

For some modules, registers defined in AutoMax V2 cannot be configured in the
current Executive software. Before you import a system or rack, first check (and
edit, if necessary) your AutoMax V2 configuration task. Otherwise, an error
message may be displayed (invalid/incompatible data type) when you try to
configure the module. See the examples that follow.

Resolver Input Module (M/N 57C411) Example
Registers 2 and 3 of the Resolver Input module are illustrated below:

bits 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

register2 [R |R |R|R[R[R [R|R [R[R|-|-[-[R [R |R
register 3 |RW| R|R |RW| R| R | R - |- |- |RW|RW[RW
Interrupt line ID
Interrupt allocated
Interrupt clock enable
Interrupt enabled
Module fault
Resolver not connected
Common clock off

Isolated power fault
External strobe reset
Position angle increasing
External strobe status
Interrupt flag status

Registers 2 and 3 each define the same variables. Register 2 is read only ,"R,”
and contains only “R” bits. Register 3 is read/write, “R/W,” and it contains both
“R/W” and “R” bits. The current version of the Executive software allows data to
be read only from an “R” register. Therefore, all of the above variables can be
read from register 2 only. Data can be written to register 3 only.

Before executing the Import procedure, examine your AutoMax V2 configuration
task to see how you are using registers 2 and 3. Make any necessary changes to
ensure that you are reading from register 2 only and writing to register 3.




DCS Drive Controller (M/N 57406) Example
The registers listed below are used to configure the DCS Drive Controller.

Current Version
AutoMax V2 Executive AutoMax

RegisterBit RegisterBit Function
1 4096 Analog Reference Input
2 4097 Analog Tach Feedback
3 4098 Armature Voltage Feedback
4 4099 Major Loop Current FDBK
5 4100 AC Line Voltage FDBK
41 4136 Tach Loss Delta Threshold
42 4137 PLL Max. Phase Change
43 4138 PLL Max. Period Change
51 0 4146 O Fast Bridge Change Enable

Note that the register numbers used in the current version correspond to the old
register numbers plus 4095. Before executing the Import procedure, edit your
AutoMax V2 configuration task to set the register numbers for this module to their
new values by adding 4095 to each register number used for this module.



Appendix J

Tokens and Locking

Tokens provide a means of write-protecting the databases and tasks for one or
more racks or an entire system when using the AutoMax Programming Executive
in a network environment. Locking will prevent more than one user at a time from
changing the same database information.

Tokens

When more than one copy of a file exists, there is the potential that the various
copies will be modified independently. This problem can occur in AutoMax when
part or all of a system is transferred to another workstation. To avoid losing
independent changes, only one copy can be considered the “source” copy. All
other copies must be considered to be read-only. Tokens are used in AutoMax to
ensure that only one copy can be modified.

A token is an abstract entity which represents the ability to modify a group of files.
There will be one token to represent the system database group and the system
and section documentation files, and a separate token for each rack and its
associated files. If a copy of the rack file “holds” the token, that copy can be
modified. If a copy does not hold the token, it cannot be modified. Only one copy
of the system files or of a rack file can hold the token. If a user attempts to make
modifications without the token, the user will receive an error message like the
following:

ACCESS DENIED: System group token not held.

0K

When a system or rack is created, a token is created along with it. Whenever the
system (or rack) is transferred using the Transfer command in AutoMax, the user
has the option of transferring the token with it. If the token is transferred out, the

original copy becomes read-only and only the destination copy can be modified.
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Token Passwords

When an AutoMax system is located on a personal computer which is used by
more than one person, or on a network server, unauthorized changes to the
system files must be prevented. This is accomplished through the use of token
passwords. In other words, in addition to having the token for the file in question,
the user must also provide a password before making changes.

As part of the AutoMax Programming Executive installation procedure, the system
administrator can decide whether a single system-wide password or individual
passwords for each rack within a system will be used. The password(s) can be
set by using the Set Password command. The password can be from 0 to 15
characters. If no password is entered, the password will default to <null>.

If a token’s password is <null>, the user will not be asked for the password
before being allowed to make changes. This makes the password transparent for
the user who doesn’t need it. If the password is not <null>, the following dialog
box will appear when the user attempts to make a change to any of the files
protected by the token:

Password: ***4

0K Cancel
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As the password is being entered, the characters will echo to the screen as
asterisks (*).

Once entered, up to 16 passwords are stored for the duration of the current
Windows session. These will be valid whenever the password is required again.
The user will be asked for the password only when none of the stored passwords
match. If the user works in more than 16 racks with different passwords, only the
last 16 passwords entered will be stored by AutoMax. If a password no longer on
the list of 16 is required, the user will have to enter it again before modifying the
rack.

If a single system-wide password is used, the user will have to enter the password
only once when the first modification is made.

Token Passwords in Transfer and VCL

When a system or rack is transferred to another workstation, or placed in the
Version Control Library, the tokens can go with it. If tokens are transferred, you
have the option of transferring the token password or clearing the password. If
the token password is transferred, the user on the receiving end will be required
to enter the token password in order to access the system or rack.



Changing Token Passwords

The Set Token Password command on the System and Rack menus can be
used to change the token password for the system or a selected rack. When the
command is executed, the following dialog box will be displayed:

User name: |
01d password:|xxx=*
New password:|sxx=

Uerification: ****|

The following fields must be entered:

User Name:

Old Password:

New Password:

Verification:

A user name of up to 30 characters. The default is
the name entered in the AutoMax Setup.

The old password. Each character will be echoed as an
asterisk (*). This information is required to verify that the user is
authorized to change the password. If the old password was
<null>, this field will not appear and any user may change the
password.

A password of up to 15 characters. Each character will be
echoed as an asterisk (*).

The new password again. Each character will be echoed as an
asterisk (*). This field is required to make sure the user typed
the new password correctly. If this entry does not match the
new password, the screen will display an error message and
the cursor will be returned to the New Password field.

J-3



Token Password User IDs

When a token password is changed, the user will be asked to enter his User
Name. The default will be the name entered in the AutoMax Setup. When a user
enters the wrong password, a message such as the following will be displayed:

ACCESS DENIED: Current password set by
JOHN.

This assumes that the person who set the password wanted to be identified and
entered his name when setting the password. When a token is transferred (or
placed in the Version Control Library) along with its file, both the User ID and the
password are deleted from the file.

The User ID will be stored at offset 0 in the token file (rack_name.TOK) so that
external utilities (not part of the AutoMax Programming Executive) can be used to
extract the names and generate reports of which users are working on which
systems or racks in a system.

Show Tokens Command

The Show Tokens command appears on the System menu in the System
Configurator. This menu item can be selected only when there is a single system
selected. When this command is selected, a dialog box will be displayed stating
whether the system token is held for the currently selected system. It will also
have a list box showing all of the racks in the current system for which the token
is held. “Held” means that the system or rack information is modifiable. An
asterisk (*) next to the system or rack name indicates that there is a non-null
password set for that file’s token. See the example below:

Token for System 437181 is held *

Racks with Tokens held:

ADD
ADZ*

* Indicates Password Set
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The Token Manager Utility

The Token Manager utility (TOK_MAN.EXE) is used to manage tokens for
AutoMax systems. This utility can be used to create any system or rack token
(held or not held) and let you clear the token password for any system or rack
token. The Token Manager is provided on the distribution disks, and is installed
with the rest of the AutoMax Programming Executive software.

Use the following procedure access the Token Manager.

Step 1. From your current AutoMax application, access the Control
menu (ALT,SPACEBAR or click on the Control menu).

Step 2. Use Switch To to access the Program Manager.

Step 3. Access the ReSource Group and select TOKEN MANAGER.
The Token Manager dialog box will be displayed. See the
figure below.

Token Type:
@ Rack Token:
C}Sustem Token CREATE
' a1l Tokens in System
A1l Tokens in Library

Library: Systens: Sections: Racks: MAKE HELD
Drive: b
rLve 29859
(et [¢] 437181
Directory: MAKE MOT HELD

[amx1ib]

GLEAR PASSVORD
Rack Description:

| TEST RACK |

Rack Token Status: EXIT
| Exists: VES  HWeld: VES  Passuord Set: No |

B ToKEHS ON [J SINGLE SYSTEM PASSWORD

Step 4. Select the drive and AutoMax library directory. All of the
systems contained in the selected library will be listed.

Step 5. Select a system and section. All the racks that belong to that
section will be displayed. Database description information will
be displayed at the bottom of the dialog box. Note that you can
skip this step if you are going to create all the tokens for the
selected library.

Step 6. Select the type of token you want to work on. The choices are

described in detail below.
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Rack Token

If a rack is selected:

The token status line will display information about the rack token for the selected
rack.

If the rack token does not exist, the commands MAKE HELD, MAKE NOT HELD,
and CLEAR PASSWORD will be disabled.

If the rack token does exist and is held, the commands CREATE and MAKE HELD
will be disabled. If the token password has not been set, CLEAR PASSWORD will
also be disabled.

If the rack token exists but is not held, the commands CREATE, MAKE NOT
HELD, and CLEAR PASSWORD will be disabled and the information about
whether the password is set will not be displayed.

If no rack is selected, all the commands except EXIT will be disabled and the
token status information will not be displayed.

System Token
If a system is selected:

The token status line will display information about the system token for the
selected system.

If the system token does not exist, the commands MAKE HELD, MAKE NOT
HELD, and CLEAR PASSWORD will be disabled. Information about whether the
token is held and whether the password is set will not be displayed.

If the system token does exist and is held, the commands CREATE and MAKE
HELD will be disabled. If the token password has not been set, CLEAR
PASSWORD will also be disabled.

If the system token exists but is not held, the commands CREATE, MAKE NOT
HELD, and CLEAR PASSWORD will be disabled and information about whether
the password is set will not be displayed.

If no system is selected, all the commands except EXIT will be disabled and the
token status information will not be displayed.

All Tokens in System
If a system is selected:
The token status information will not be displayed.

If the system token does not exist, the commands MAKE HELD, MAKE NOT
HELD, and CLEAR PASSWORD will be disabled.

If the system token does exist and is held, the command CREATE will be
disabled.

If the system token exists but is not held, the command CREATE will be disabled.
If one of the commands MAKE HELD, MAKE NOT HELD, or CLEAR PASSWORD

is selected, and not all the rack tokens for the system exist, a message will be
displayed for each non-existing

rack token, asking whether the user would like to create it. Processing will
continue following each response.

If no system is selected, all the commands except EXIT will be disabled and the
token status information will not be displayed.



All Tokens in Library

If this option is selected, all the commands except CREATE and EXIT will be
disabled. System, section and rack information will not be displayed and the
token status information will not be displayed.

Step 9. Select one of the following commands:
CREATE - Creates “held” token(s).
MAKE HELD - Makes existing token(s) “held” regardless of current state.

MAKE NOT HELD - Makes existing token(s) “not held” regardless of current state
and clears the token password.

CLEAR PASSWORD - Clears the token password on selected token(s).
EXIT - Exits the Token Manager utility.

Hierarchical Locking

When a user makes modifications within a system, the AutoMax system will lock
the appropriate files to ensure that the user has exclusive access to them. Once
these files are locked, any other user who attempts to modify them will see a
message on his screen indicating that the files are locked by another user. When
the modifications to the files are complete and the databases have been updated,
the lock will be released. The files will then be accessible for modification by
another user.

Note that only the files that are accessed through the Programming Executive will
be locked. Files that are called up from within the text editor will not be locked,
and will not respect locks that may have been taken on them.

A lock can be taken not only for files, but for whole racks, sections, or an entire
system. Higher level locks protect all the files under them. For example, holding a
section lock prevents other users from modifying any of the files that pertain to
that section (racks or tasks). Lower level locks also provide file protection. For
example, if a rack is locked, the section or system to which it belongs cannot be
deleted.

Setting the User Name

When a lock is taken, the AutoMax system stores the username (entered in the
AutoMax Setup - up to 30 characters) with the lock. This name is used in error
messages to other users who attempt to modify a locked file. The error message
displayed when someone attempts to access a locked file would look something
like the following:

ACCESS DENIED: Rack AD0D is currently locked
by JOHN.

If the User Name was undefined when the lock was taken, the message would
look something like the following:
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ACCESS DENIED: The Rack database group AQO
is currently locked by UMDEFINED.

oK

When another user is working at a lower level than the level you are trying to lock
(e.g., editing a task in the rack you are trying to transfer), the AutoMax system
must search for the lock file in order to identify the user who is blocking your lock.
If the offending lock is removed before it is found, it may not be possible to
identify the user. In this case, your lock would still fail and the message would
look something like the following:

ACCESS DENIED: Rack A00 is currently locked
by ANOTHER USER.

OK

Database Lock Time/Date Stamps

In order to create display screens for the user, various AutoMax applications read
information from the databases and store the information in memory. An example
is the rack diagram displayed by the Rack Configurator. In a network
environment, users A and B both might read RACK2 into memory. User B
modifies the information and writes his changes to the database (which releases
the lock) before user A attempts to also modify the rack. User A may then make
modifications based on old information. The result could undo user B’s changes
or result in erroneous information. As long as user B was finished making his
changes and had written his changes to the database (released the lock) before
user A attempted to take the lock, the locking scheme alone would not prevent
problems.

For another example, suppose that user A has selected the Rack Configurator
and is viewing a 16-slot rack. User B then modifies the rack from a 16-slot rack to
a 10-slot rack using the Modify command on the Rack menu in the System
Configurator. User A then proceeds to add a module in slot 15, which is perfectly
valid according to the information he has in memory. The result is a module
assigned to a slot which no longer exists in the rack.

To avoid this problem, each lock has a time/date stamp that is updated every time
the lock is issued. Whenever data is read from the database, the time/date stamp
of the lock that protects that database will be saved. When changes are made to
the source copy, the lock covering the files will be taken. If the time and date
match the time/date stamp saved when the data was read, then no one else has
taken this lock and the files have not been changed. If the time or date on the
lock is more recent than the time/date stamp that was saved when the files were
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read, a lock has been taken in the meanwhile and the files have potentially been
changed. In this case, the source file data will be updated, giving the user a
correct view of the data as it exists in the databases. The following message will
be displayed:

ACCESS DENIED: The Rack database group
has been modified since your view was last

updated. Retry the command.

0K

The user will have to re-initiate his command. Since this check is done as soon as
the user shows intent to modify, no changes to the database files will be lost.

Lock and Token Handling in Transfer

When transferring into a library that is not on floppy disks, the lock for the
appropriate level (System, Section, Rack, etc.) will be taken in the destination
library. When multiple tasks are transferred, the lock is taken for the entire rack.

The user will be given the option of transferring any held tokens within the scope
of the transfer. If there is a token password, and the user has not entered it
previously, the user will be prompted for the password before the transfer will
execute. If the user chooses to transfer the tokens, the destination copy will hold
the tokens when the transfer is complete. Note that tokens are not required for
transferring in either direction. However, if the user tries to transfer on top of the
copy that holds the token, he will receive a warning message. The user will be
given the option of continuing the transfer or skipping the rack (for racks). If the
files being written over have a token password, the user must enter the password
before the files protected by the token will be written over. If the copy with the
token is written over, the resulting copy will still hold the token. When a token is
transferred, the token password can be either transferred or nulled for the
destination copy.

Note that transferring racks is not considered overwriting the system token
because each rack’s database files are protected by that rack’s token, not the
system token. If the system token is held by the destination copy, and racks are
transferred into it, the user will not receive a message asking whether he wants to
overwrite the system token. However, the user will receive a warning message if
the destination holds the rack token(s).

Lock and Token Handling in System or Rack Import

System and rack import disregard locks. The import procedure will fail if the
system or rack being imported already exists in the target library. The import
procedure will create tokens for any systems and racks that are imported.
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Lock and Token Handling in VCL

When fetching a system or rack(s) from the VCL, the user will be given the option
of transferring any tokens held by the Version Control Library (VCL) within the
scope of the fetch. If the user chooses to transfer the tokens, the destination copy
will hold the tokens when the fetch is complete. Tokens are not required to fetch.
However, if the user tries to fetch on top of the copy that holds the system or rack
token, he will receive a warning message. The user will be given the option of
continuing the fetch or canceling. If the files being written over have a token
password, the user must enter the password before the files protected by the
token will be written over. If the copy with the token is written over, the resulting
copy will still hold the token. When a token is transferred, the password is nulled
for the destination copy unless the destination originally held the token and had a
password set.

Note that fetching a rack is not considered overwriting the system token because
each rack’s files are protected by that rack’s token, not the system token. If the
system token is held by the destination copy, and racks are fetched into it, the
user will not receive a message asking whether he wants to overwrite the system
token. However, the user will receive a warning message if the destination holds
the rack token(s).

When fetching from the VCL, locks are taken out in the AutoMax library for the
appropriate system, section(s), rack(s), and task(s). For example, if a user is
fetching a section with two racks, a lock will be taken out in the AutoMax library
for the section. No one else will be able to modify either of the two racks or the
section until the fetch is complete. If a user has selected the Fetch Latest option
for the fetch, a lock is taken out in the VCL so that no one can snapshot anything
during the fetch.

When snapshotting, the VCL cannot already hold the token of any rack or system
group being snapshot. The user will have the option of transferring any tokens
held within the scope of the snapshot. If the token is transferred to the VCL, the
token password is nulled.

When snapshotting to the VCL, locks are taken out in the AutoMax library for the
appropriate system, section(s), rack(s), and task(s). For example, if a user is
snapshotting a system with two racks that belong to the same section, locks will
be taken out in the AutoMax library for the system, section, and the two racks. No
one else will be able to modify the system, section or either of the two racks until
the snapshot is complete. Locks are also taken out in the VCL so that two users
cannot snapshot the same system, section(s), rack(s), or task(s) at the same time.



Appendix K
Version Control Library (VCL)

The Version Control Library (VCL) provides an interface to the Polytron Version
Control System[] (PVCS) by Intersolv]. PVCS is not required to use AutoMax
and is not distributed as part of the AutoMax Programming Executive. However,
you must have PVCS Version 5.0 (or later) installed on your network (or local)
drive in order to use the VCL features in AutoMax Executive V3.4 and later.

If you have specified in AutoMax Setup that you have PVCS installed, Version
Control Library will appear as a menu item on the System, Section, and Rack
menus in the System Configurator, and on the Tasks menu in the Task Manager.
When this menu item is selected, a sub-menu listing two items, Fetch and
Snapshot, will be displayed. These two commands are described in detail in the
sections that follow.

As you develop your system, you may find it useful to snapshot all or part of the
system, either as milestones are reached, or when files are handed off to another
user. You can use VCL to save versions of systems, sections, racks, or tasks. You
can view the contents of the Version Control Library and fetch previous versions
(or the most current version) of the files contained in the VCL. You can retrieve
anything that has been previously stored in the library.

Version Control Library Setup

You must have PVCS installed on your network (or local) drive in order to use the
Version Control Library feature in AutoMax V3 and later. In addition, the directory
where PVCS is installed must appear in the PATH statement in your
AUTOEXEC.BAT file. VCL can then be enabled as part of the AutoMax Setup
procedure.

Step 1. Select AutoMax from the Setup menu.

Step 2. Enter the letter of the drive and the name of the VCL directory
in the box labeled “Version Control Library”.

Step 3. Select the PVCS Installed box. If this box is not selected, the Version
Control Library selections on the AutoMax menus will be dimmed
(inactive).

Note that a PVCS configuration file (VCS.CFG) will be generated by AutoMax and
will be added to the directory that contains the AutoMax V3 software (default =
AMX3). This file is used by PVCS to find configuration parameters for its
commands. If the PVCS configuration file is not in this directory, Fetch and
Snapshot operations will return errors.
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Saving Files to the Version Control Library

The Snapshot command allows the user to save current versions of system files
to the Version Control Library. Snapshot can be performed at the following levels:
system, section, rack, or task. It may be used with a single item selected or
multiple items selected. The items saved to the VCL in a multiple snapshot can be
fetched separately.

The same procedure is used to snapshot systems, sections, racks, and tasks. In
the following procedure, “SSRT” will represent “system, section, rack, or task.”
Note that the double quotation mark (”) is not permitted in the description field for
any SSRT.

Step 1. Select one or more SSRT.

Step 2. Select Version Control Library from the System, Section, or Rack
menus in the System Configurator, or from the Tasks menu in the Task
Manager.

Step 3. Select Snapshot from the sub-menu. The following dialog box will be
displayed:

Description: ||

[ Hove Tokens to UGL (If any)

CAMCEL
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Step 4. (Optional) Enter a description of the snapshot (up to 40
characters). The following four characters are not permitted: colon,
asterisk, backslash, and dash.

If multiple items have been selected, there will still be only one dialog
box and, therefore, only one description for the snapshot. You will,
however, be able to fetch each item in a multiple snapshot separately.
We suggest that a multiple item snapshot be done only if the single
description can pertain to all of the items being snapshot.

Step 5. Select the Move Tokens to VCL check box if you want to transfer any
tokens held by the SSRT to the VCL. Note that the check box will not
appear if Tokens is not enabled, or if you are snapshotting at the task level.

AutoMax will not allow you to snapshot over tokens that may already be
in the VCL. If you attempt to snapshot over tokens, the screen will
display an error message and the snapshot will be aborted. See
Appendix J for more information about tokens.

Step 6. Select OK to begin the snapshot or Cancel to return to the System
Configurator (or the Task Manager).

If you selected OK, a dialog box will be displayed that shows what SSRT
is being processed. If you are transferring the SSRT token to the VCL,
and the token has a password, you will prompted for the token
password before the SSRT will be processed. When processing is
complete, a diagram showing the percentage of the snapshot that has
been completed will be displayed. When the snapshot is complete, you
will return to Windows at the same point as you were before the
snapshot (System Configurator or Task Manager). If you are doing a
multiple snapshot, the next snapshot operation will begin.



Error Handling during a Snapshot Operation

If an error occurs during the processing of a snapshot operation, an error
message will be displayed and the snapshot operation will be aborted. If an error
occurs while executing one of the DOS files spawned by the Snapshot command,
the user will be returned to Windows and an error message will be displayed. If
PVCS fails, the error message will state that PVCS failed and will direct the user to
the file PVCS.OUT, which is contained in the AutoMax workspace subdirectory
(typically AMXWORK). This file will contain a message describing why PVCS
failed. If PVCS did not fail, the user will receive an error message stating only that
the snapshot operation failed. The AutoMax library will remain intact, but the VCL
may contain only a part of the complete snapshot. If the token was being
transferred, it will remain with the source copy of the files unless the snapshot is
completed successfully. After determining the cause of the failure, you should
execute the snapshot again to ensure that the VCL contains a complete and
accurate snapshot.

Tokens and Locking during a Snapshot Operation

If the Move Tokens to VCL check box is selected (checked), then all the tokens in
the AutoMax library within the scope of the snapshot will be transferred to the
Version Control Library. If the token for the system, section, or rack has a
password, the password will be prompted for before the token is transferred to
the VCL. However, the user may not write over any tokens already in the Version
Control Library. For example, suppose that a user is snapshotting a system with
three racks and he has tokens for two of the racks, but the token for the third rack
is in the VCL. When he tries to snapshot the system, he will receive an error
message telling him that he is trying to write over a system that has its token in
the Version Control Library. The snapshot will be aborted before anything is
snapshot. The user will need to fetch the third rack from the VCL with the token
before he will be allowed to snapshot the system. If the token were held by
another user and not the VCL, the snapshot would be successful.

Locks are taken out in the Version Control Library for any system, section(s),
rack(s), and task(s) (SSRT) that are being snapshot. For example, if a user is
shapshotting a system with two racks that belong to the same section, a lock will
be taken out in the Version Control Library for the system, section, and each rack.
No one else can snapshot the system, section, or either rack until the first user’s
shapshot is complete. A lock is also taken out in the AutoMax library so that the
SSRT cannot be modified during the snapshot.

Retrieving Files from the Version Control Library

The Fetch command allows the user to retrieve versions of the system files from
the Version Control Library. Fetch can be performed at any level to retrieve a
single system, section, rack, or task. Fetch can only be used with no SSRT
selected or one SSRT selected. In addition, the user cannot fetch the SSRT
unless there is exactly one SSRT selected in the levels above. For example, if two
sections are multi-selected, or if no sections are selected, Fetch will be disabled
under the Rack menu. This rule applies at all levels except the system level.

The same procedure is used to fetch systems, sections, racks, and tasks. Read
the remainder of this section carefully before executing the Fetch command.
System, rack, and task database files in the AutoMax library can be modified or
deleted by the Fetch command.

Step 1. Select Version Control Library from the System, Section, or Rack
menus in the System Configurator, or from the Tasks menu in the Task
Manager.

Step 2. Select Fetch from the sub-menu. The Fetch dialog box will be displayed.
If an SSRT was selected, its name will be displayed in the dialog box. If
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no SSRT was selected, enter the name of the SSRT you want to fetch. If
you are fetching at the task level, you must enter the task name with its
extension. See the figure below.

System |S'I'STEM

® Latest Uersion

() See List of Snapshots

[l Fetch all available Tokens

] CAHCEL
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Step 3. The dialog box contains two option buttons. If you want to fetch the
latest version of the SSRT, select the “Latest Version” button. If you want
to see a list of the previous snapshots from which you can choose the
version of SSRT, select the “See List of Snapshots” button.

Step 4. The dialog box has a check box for fetching tokens from the Version
Control Library. Select this box if you want to fetch all the tokens held by
the VCL (within the scope of the fetch) to the AutoMax library. Note that
the check box will not appear if tokens are not enabled or if you are
fetching at the task level.

Step 5. Select OK to begin the fetch operation or Cancel to return to the System
Configurator (or the Task Manager).

If you selected OK, a dialog box may be displayed that indicates that certain
racks are being prepared. This means that the Auto-

Max directories for the racks within the scope of the fetch operation are being
emptied of all their AutoMax files. If the directory contains non-AutoMax files, they
will remain in the directory. If the directory is empty, it will be deleted. The fetch
operation will re-build the AutoMax rack directories with the files contained in the
version of the SSRT being fetched. For example, if an AutoMax system contains a
section with three racks, and you fetch a version of that section that contains only
two racks, the third rack and all its associated task files will be gone.

When empty directories have been deleted, a dialog box will be displayed that
shows what SSRT is being processed. When processing is complete, a diagram
will be displayed that shows the percentage of the fetch operation that has been
completed. When the retrieval of files is complete, you will return to Windows,
where a dialog box labeled Rebuilding Databases will be displayed. After the
AutoMax databases are rebuilt, a “FETCH COMPLETE” message will appear. You
will then return to the same place you were before the fetch operation (System
Configurator or Task Manager).




RACK Tue Apr 13 11:681:34 1993 ADDED DOCUMENTATION

SEGCTION Tue Apr 13 11:08:38 1993 ADDED A RACK TO THE SECTIDN

SYSTEM Tue Apr 13 18:59:39 1993 READY FOR ANOTHER RELEASE

SYSTEM Tue aApr 13 18:58:39 1993 OR USE HO DESCRIPTION LIKE BELOW

RACK Tue Apr 13 18:57:36 1993

RACK Tue Apr 13 18:56:52 1993 USE ALL OF THE GIVEN FORTY CHARACTERS?*!
RACK Tue Apr 13 18:55:46 1993 BUGFIX IH AB@

SYSTEM Tue Apr 13 10:53:30 1993 SYSTEM READY FOR RELEASE

RACK Tue Apr 123 18:52:16 1993 RACK nB@8 , HILESTOHE 3

Using the See List of Snapshots Option

If See List of Snapshots is selected, the Available Snapshots list box will be
displayed before the fetch operation is begun. A sample list box appears below.

AVAILABLE SNARSHOTS

: CEREEERSE: BETR:: it e
RACK Tue Apr 13 11:02:39 1993 ANOTHER BUGFIX

*]

The list box will display an entry for every complete snapshot containing the
SSRT the user is fetching. For example, if the user is fetching a rack, the list will
contain all the rack snapshots of that rack. It will also contain all the section
snapshots of the section to which the rack belonged at the time of the snapshot
and all the system snapshots of the system to which the rack belonged at the
time of the snapshot. For the system and section snapshots, the rack must have
belonged to them at the time of the snapshot in order for the snapshot to be on
the list. Each reference to a snapshot will contain the level of the snapshot, a
time/date stamp, and the description given when the snapshot was done. The
references will be in reverse chronological order, where the most recent snapshot
is at the top of the list and is selected as the default. If the user selects the most
recent (top) snapshot from the list, he will receive a warning that this SSRT may
not be the latest version of that entity. He will be given the chance to abort the
fetch.

To fetch a particular snapshot, the user needs only to select the one he wants and
then select OK. The fetch operation will retrieve the SSRT exactly as it was when it
was snapshot. Note that the See List option should only be used when you want
to fetch an SSRT in order to restore it to its state at the time of the snapshot.

Using the Latest Version Option

The Fetch Latest Version option allows the user to fetch entities (sections, racks,
tasks) from different snapshots to get the latest version of each component entity.
In order for entities to be included in a fetch of a higher entity, the entity must
have been snapshot at one time and all the entities above it must have been
snapshot and belong to the latest version of the entity the user is fetching. The
examples that follow illustrate the way in which Fetch Latest Version functions:

In a development environment, the Fetch Latest option could be used as
illustrated in the following example. Assume that a section that has 10 racks
needs to be developed, and 10 different developers will each be working on his
own rack. A supervisor is overseeing the development.

The supervisor could do a snapshot of the section when it contain no racks.
Then, as each developer finishes some phase of his rack, the developer could
snapshot his rack from the rack level. The supervisor, by fetching the latest
version of the section, would receive the latest version of all the racks. When the
project was ready for release, the supervisor could fetch the latest version of the
section and then snapshot it with an appropriate milestone description.
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Example 1:

On Monday, section NET_A was snapshot from the section level at a time when it
had only one rack, A00. On Tuesday, another rack, A01, was added to section
NET_A and then was snapshot from the rack level.

If section NET_A is fetched from the section level using the Latest Version option,
section NET_A will contain both racks A00 and AO1.

If section NET_A is fetched from the section level using the See List of Snapshots
option, and the snapshot from Monday is chosen, section NET_A will contain only
rack A0O. This is because the See List of Snapshots option restores the fetched
entity to its exact state at the time the snapshot was taken. Rack A01 was not part
of section NET_A on Monday, so it is not included in the fetch.

Example 2:

On Monday, section NET_A was snapshot from the section level at a time when it
contained no racks. On Tuesday, a rack was

added to NET_A and two tasks were added to the new rack. Each task was
snapshot from the task level.

If section NET_A is fetched from the section level using the Latest Version option,
section NET_A will contain no racks and no tasks because the rack was never
snapshot.

If section NET_A is fetched from the section level using the See List of Snapshots
option, and the snapshot from Monday is chosen, section NET_A will contain no
racks and no tasks (just as it was at the time of the snapshot).

Example 3:

On Monday, section NET_A was snapshot from the section level at a time when it
had only one rack, A0O, which contained only one task, TASK1.BAS. On Tuesday,
another rack, A01, was added to section NET_A, containing two tasks,
TASK2.BAS and TASK3.BAS. TASK2.BAS and TASK3.BAS were then snapshot
from the task level.

If section NET_A is fetched from the section level using the Latest Version option,
section NET_A will contain only rack AOO because rack AO1 was never snapshot.
TASK1.BAS, belonging to rack A00, will be fetched. TASK2.BAS and TASK3.BAS,
belonging to rack A01, will not be fetched. Remember, in order for an entity to be
included in a fetch using the Latest Version option, all the entities above it must
also have been snapshot and must belong to the latest version of the entity being
fetched.

Error Handling During a Fetch Operation

If an error occurs during the processing of a fetch operation, an error message
will be displayed and the fetch operation will be aborted. If the error occurs while
in DOS, the user will be returned to Windows and one of two error messages will
be displayed. If PVCS failed, the message will state that PVCS failed and will
direct the user to the file PVCS.OUT, which is contained in the AutoMax
workspace directory (typically AMXWORK). A message in this file will describe
why PVCS failed. If PVCS did not fail, the user will receive an error message that
says only that the fetch failed. The Version Control Library will remain intact, but
the AutoMax library may contain only a part of the entity being fetched. If tokens
were being transferred, they will remain with the source copy of the files unless
the fetch operation is completed successfully. After determining the cause of the
failure, you should execute the fetch operation again to clean up the AutoMax
library.
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Tokens and Locking During a Fetch Operation

If the check box labeled Fetch all available Tokens is selected (checked), then all
the tokens in the Version Control Library within the scope of the fetch operation
will be transferred to the AutoMax library. If the user wants to write over any files
whose tokens are already in the AutoMax library, he may be required to enter the
token password.

When using both the See List of Snapshots option and the option to fetch all
available tokens, be careful when selecting a snapshot from the list box. There is
a chance that modifications that were made to the files in the VCL will be lost. For
example:

John and Tim both have a copy of the same system and are using the same
Version Control Library. They are both working on system SYS1, which has
one section, SECT1, and two racks, RACK1 and RACK2. John has the token
for RACK1 and has been making changes to RACK1. Tim has the token for
RACK2 and has been making changes to RACK2.

John finishes his changes to RACK1 and does a section snapshot of SECT1.
He uses the “Move Tokens to VCL” option because he is done modifying
RACK1. (John probably should have only done a rack snapshot since he
held the token for RACK1 only.) After the snapshot is complete, the token for
RACK1 is held by the Version Control Library.

Tim finishes his changes to RACK2 and does a rack snapshot using the
“Move Tokens to VCL” option. He uses the “Move Tokens to VCL’ option
because he is finished making changes to RACK2. Now the token for RACK2
is held by the Version Control Library.

John decides to fetch SECT1. He chooses the snapshot from above, along
with the “Fetch all available Tokens” option. The fetch will retrieve both racks
exactly like they were when SECT1 was snapshot, along with both rack
tokens. John’s copy of RACK2 is now the “current” copy and Tim’s changes
are lost.

When fetching from the VCL, locks are taken out in the AutoMax library for the
appropriate SSRT. For example, if a user is fetching a section, a lock will be taken
out in the AutoMax library for that section. No one else can modify the section
until the first user’s fetch is complete. If the “Fetch Latest” option is being used,
locks are also taken out in the VCL so that no one can snapshot anything and
modify the “latest” version.
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Appendix L

New Features in This Release

Version 4.1 of the AutoMax Programming Executive contains the following new
features:

1. Support for the AutoMax PC3000.

2. Support for the Remote 1/0 Head (M/N 57C328), which is similar to
M/N 57C330. M/N 57C328 allows you to mix inputs and outputs on the same
rail.

3. Support for the 115 VAC Input module (M/N 61C501) and 24 VAC/DC Input
module (M/N 61C516), which are identical to, and use the same Variable
Configurator forms as, M/N 61C500 and M/N 61C515, respectively.

4. Print Setup has been revised to allow the user to select the non-proportional
font to be used for printouts.

5. Support for the Kermit communications software utility has been
discontinued.
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Appendix M

Part Numbers of
UDC Operating System Versions

422544-034B-00  SD3000 + SF3000 V3.4C
422544-134C-00  SA3000 + SA500 V3.4C
422544-234C-00  SD3000 + SA3000 V3.4C
422544-334B-00  SD3000 + SA500 V3.4C

422544-034D-00  SD3000 + SF3000 V3.4D UDC OS
422544-134D-00  SA3000 + SA500 V34D | included
422544-234D-00  SD3000 + SA3000 V3.4D w/ Executive
422544-334D-00  SD3000 + SA500 V3.4D software

422544-034E-00  SD3000 + SF3000 V3.4E
422544-134D-00  SA3000 + SA500 V3.4E
422544-234E-00  SD3000 + SA3000 V3.4E
422544-334E-00  SD3000 + SA500 V3.4E

Beginning with AutoMax Executive Version 3.5, the UDC operating systems are
not included with the Executive software. Instead, they are included in the
separate DPS options software. The example that follows shows how to
determine the UDC and PMI operating system numbers that are displayed on the
Info/Log UDC Information screen.

NNAN-NNNN-NNNN

L]— PMI OS Version (001-999)

PMI OS Type (see below)

]— PMI OS Version (001-999)

PMI OS Type (see below)
UDC OS (0-9; 0=not beta)
UDC OS Revision Level (A-Z)

]— UDC OS Version (1-99)

PMI OS Types

0=SD3000

1=SF3000

2=8A3000 Vector
3=SA500 Brushless DC
4=\Z3000

5=SB3000

6=Medium Voltage
7=SA3000 Constant Power
8=SA500 Speed Loop
9=SA3000 V/Hz
A=SA3100 Constant Power
B=SA3100 V/Hz
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Appendix N

What Can Go Wrong When
Loading Tasks and Files

This appendix describes some problems you might encounter when loading
tasks and files to the rack.

N.1

N.1.1

N.1.2

Error Messages on the Personal Computer
Screen

Error messages that appear on the personal computer screen are
usually specific enough to help you pinpoint any problems you are
experiencing. In most cases error messages are also specific to the
operation that was in process when the error occurred. When you
see an error message on the screen during any loading operation,
first write down the message. Then, after checking to make sure
your connection to the rack is good, and that you are loading the
correct file to the designated Processor or UDC module, re-try the
operation. Generally, it is best to load every file (except operating
system files, which are loaded separately) and task to the rack at
one time using the LOAD ALL option.

This section will describe errors that might be difficult to resolve
using error messages only. The section is organized by when the
error could occur. However, if you load tasks and files to the rack
using the LOAD ALL command, you might see any of these errors
during the procedure.

Errors that Occur When Loading an AutoMax
Processor Operating System or UDC Operating
System

In most cases, errors that occur when loading an operating system
to the rack are due to improper cabling or high Processor or UDC
utilization (a combination of large tasks executing very fast,
accompanied by error code “00” on a Processor faceplate). Always
make sure that you have a good connection between the personal
computer and the rack before trying to communicate with the rack.
In addition, it is good practice to stop any tasks that are running in
the rack (using the STOP ALL command) before trying to re-load an
operating system to the rack. In most cases, re-trying the loading
operation will be successful. In rare cases, it may be necessary to
replace a Processor module or UDC module in the rack.

Errors that Occur When Loading a Rack
Configuration or Drive Parameter Object File

Errors that can occur when loading a rack configuration are usually
due to a mismatch between the actual hardware in the rack and
what is described in the configuration. For example, it is possible
that the configuration describes a hardware module that was
mistakenly placed into the wrong slot in the rack, or one that was
not installed in the rack at all. It is also possible that the
configuration file or parameter object file is actually meant for
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N.1.3

N.1.4

another rack. Error messages displayed while loading a UDC task
may reference PMI tunables, task tick rates, or a “PMI OS.” These
error messages indicate a problem in UDC tasks or the UDC
operating system.

Errors that Occur When Loading Tasks

Errors that can occur when loading tasks are usually specific
enough to pinpoint the problem. If a particular task is specified in
the error message, contact your software supplier. Error messages
displayed while loading a parameter object file may reference PMI
tunables, task tick rates, or a “PMI OS.” These error messages
indicate a problem in UDC tasks or the UDC parameter object file.
Other errors that may occur:

“Task not found”
- attempting to load a task that does not exist in the specified
directory on the personal computer

“Task not installed”
- either a task or the rack configuration file has not been
loaded into the rack successfully

“Critical task cannot be stopped by itself”
- only a STOP ALL command can stop this task, which you are
trying to stop individually

“Task already exists in chassis” and “Given UDC drive

already contains a task”

- warns you that if you continue with the loading operation,
you will over-write an existing task with the same name

“Invalid data type in symbol table” or “Invalid control type in

symbol table”

- thereis an error in the configuration file in this rack; it is also
possible that the wrong configuration file has been loaded or
a wrong task has been loaded

“Too many tunables”
- too many tunable variables defined in a UDC task

“No symbol table present” or “Array name not found”
- error in the configuration file in this rack

Errors that Can Occur in More than One Type of
Loading

If an error message indicates insufficient memory on a Processor,
the configuration and/or tasks are too large for the amount of
memory available on a Processor. Note that this error may occur
even if there is technically enough memory (in kilobytes) on the
Processor. If tasks have been deleted from the rack or loaded to the
rack numerous times individually, the memory available may be
fragmented into many small areas, none of which are large enough
to store the task or configuration file.

If you see the error “No common storage allocated,” there has
been an error in the sequence of loading. In this case, you must
load (or re-load) the rack configuration to the Processor module. It is
very important to load the files in this order if you are loading
individual files. Alternately, you can choose the LOAD ALL command



N.2

N.3

N.4

and the Programming Executive software will automatically load the
files in the correct sequence.

Processor or Universal Drive Controller
Module LEDs Displaying Errors

If the Processor module OK LED is off or the two seven-segment
LEDs on the Processor faceplate display a code, see instruction
manual J-3650, which describes the AutoMax Processor module. If
the seven-segment LEDs display “LO” (reading top to bottom), this
simply means that you need to load the operating system to the
Processor.

For racks containing a Universal Drive Controller module, the “OS
OK” LED on the module will turn on only after it has received its
operating system. See instruction manual S-3007 for more
information about the Universal Drive Controller module.

Loss of Task Modifications Made Online

If you or someone else makes changes to tunable variables in
existing application tasks in the rack, or makes changes to Ladder
Logic/PC tasks on the rack, you must save those tasks back from
the rack to the personal computer. This will ensure that you have a
copy of the same task on both the personal computer and the rack.

If you do not save tasks back from the rack to the personal
computer, and a situation arises that requires you to re-load all tasks
to the rack, the version of each task that does exist on the personal
computer will write over the version in the rack when all tasks are
loaded. If the version of the task on the personal computer is not the
most up-to-date version, that is, you or someone else made the
changes described above to tasks in the rack, the changes will be
lost.

Tasks in the Rack Do Not Go into Run

Tasks in the rack will go into run, i.e., execute the instructions stored
in the task, when they are put into run by the operator using the
RUN command. The status (run, stop, or error) of all tasks in the
rack can be accessed from the Online menu display. If tasks are not
running and there is no error in the rack, you can use the RUN
command to start a task or all tasks in the rack.

The nature of the application may require that tasks go back into run
after a power cycle (power going off, then on). This is made possible
by using the AUTO-RUN software switch. If AUTO-RUN is enabled
when power is turned off and then turned on again, all tasks that
were in run when power went off will go into run again, assuming
there are no errors in the rack.

If AUTO-RUN is enabled and tasks do not automatically go into run
when power is turned back on, there is an error in the rack.
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Appendix P
The Edit Configuration File Utility

The EditConf utility is a stand-alone Windows application intended for engineers
designing AutoMax systems. This utility enables you to extract the variable
information from an AutoMax rack’s variables database into a text file, edit this
file, and then rebuild the variables database from the text file.

After you have selected an AutoMax rack, the EditConf utility will lock the rack,
lock the network database with a read-only lock, and then create a configuration
text file for the rack. All network variables in the rack which are linked to
network-wide names will be resolved and written as NETDEFs (not GBLDEFs) to
the configuration text file. After the file is generated, the text editor will be called,
and you can edit the text file. When you terminate the edit session, you will have
the option of linking all network variables to their corresponding network-wide
names by address. The utility will then replace the rack’s variable database with
the contents of the edited configuration text file.

Follow these steps to use this utility:

Step 1. From Windows, click Start, then Run. The Run dialog box is
displayed.

Step 2.  Enter the path for your AutoMax Programming Executive followed by
EDITCONF.EXE, for example, C:\RPE\AMX4\EDITCONF.EXE.

Step 3.  The "Edit Configuration Information” dialog box is displayed. Choose
Yes to proceed, or No to exit the utility.

Step 4.  The "Text Edit Config” dialog box is displayed. Select the drive,
directory, system, section, and rack whose configuration you want to
edit (see figure P1). Choose OK to proceed, or Close to exit the utility.

Step 5.  The text editor is opened. Edit and then save the rack configuration
file.

Step 6.  The "Import Configuration” dialog box is displayed. You can select
Linked or Unlinked for Network variables. If you select Linked, the
Global Name field of the variables database will be updated with the
corresponding name from the network database. Choose Continue to
replace the variable configuration for the rack with the contents of the
edited configuration file, or Abort to exit the utility (no changes to the
rack configuration).

Step 7. Aninformation dialog box confirming that the database has been
updated is displayed. Select OK to exit the utility.
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Figure P1 - Text Edit Config Dialog Box
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