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1. Introduction

This chapter introduces the OpenCIMsoftware and describes the various chapters of this manual, the
informationincluded in each chapter, how to use this manual and soon. It includes the following
sections:

e 1.1 About OpenCIM, introduces general CIM concepts and advantages, and describes the list of
chaptersavailable in this manual.

e 1.2 About This Manual, provides the list of chapters available in this manual.

e 1.3 How This Manual is Organized, describes which chapters are intended for which target
audience.

e 1.4 Who Should Use This Manual describes which chapters are intended for which target
audience.

e 1.5 How to Use This Manual

To stay competitive, factories are increasingly automating their production lines with Computer
Integrated Manufacturing (CIM) systems. A CIMcell is an automated assembly line that uses a network
of computers to control robots, production machines, and quality control devices. The CIMcell can be
programmed to produce custom partsand products.

CIM provides many advantages:

e Computerintegration of information gives all departments of afactory rapid access to the same
production data.

e Accessibility of production dataresultsin fasterresponse to change, whichin turn shortenslead
times, increases the company’s responsiveness to customerdemands and competition, and
improves due-date reliability.

e Computeraidedscheduling optimizesthe use of the shop floor. Thisimproves the utilization of
machine tools, and reduces work-in-progress and lead times.

e Real-time production datacan be usedto optimize the production processes toimprove quality,
usingtechniques such as statistical process control.

e Computeranalysisand prediction of material requirements for production can reduce inventory
levels and lead times. Integration with suppliers and customers can provide even greater
benefits.

e Downloading machininginstructions, including tool changes, from CAM (computeraided
manufacturing) systems to CNC machines (computer numerically controlled) reduces machine
setup timesandincreases machine utilization.

The trend among manufacturers today isto produce smallerbatches of more varied products. Without
CIM automation, thistrend would resultin higher costs associated with increased setup time and
additional labor.

1 Introduction 1
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There is a shortage of qualified CIMtechnicians and engineers. Manufacturers demand graduates who
understand the integration of all elements of a CIM. Intelitek’s OpenCIMsystem addresses this need by
providing anindustrial-leveltraining system for the educational environment.

1.1. ABOUT OPENCIM

OpenClMisa system which teaches students the principles of automated production using robotics,
computers, and CNCmachines. Italso allows advanced users to search for optimal production
techniques by experimenting with different production techniques.

OpenClMoffersasimulation mode in which different production strategies can be tested without
actually operatingthe CIMequipment.

OpenClMprovides arealistic, expandable environment through interfaces to third party hardware (CNC
machines, robots, peripheral equipment, etc.). Students can learn first-hand how otherdisciplines such
as Production Scheduling, Manufacturing Resource Planning (MRP), Order Entry Systems, and Database
Management Systems (Xbase) can be used to optimize the production process.

In this version of OpenCIM, two additional OpenCIM products are also available:

e OpenFMS-for a small CIM system which may include asingle robot and one or two CNC
machines.

e OpenCIM Offline —a simulation only version of OpenCIM.

1.2. ABOUT THIS MANUAL

Thismanual is a complete reference guide to the OpenCIMsystem. It explains how to install, configure
and operate the OpenCIMsoftware. Indications as to whichinformationis notrelevant to the additional
OpenClMproducts are providedinthe appropriate sections.

This manual includes complete details on how to produce custom parts, add your own computer-
controlled equipment, and how to interface with other software.

1.3. HOW THIS MANUAL IS ORGANIZED

Chapter1 Introduction: Providesanintroductionto OpenCliMandto this OpenCIM
User Manual.
Chapter?2 System Overview: Describes the hardware and software components which

comprise an OpenCIMcell.

Chapter3 Safety: Providesthe general rules,followed by a brief discussion of the safety
requirements of each component.

Chapter4 Installation: Describes the hardware assembly process and the software
installation and configuration procedures.

Chapter5 Project Manager: Describes the Project Managerapplication thatlaunches
the Virtual CIM Setup and CIM Manager. It enables users to manage their
own projects, and administrators to manage the projectsin the archive.

1 Introduction 2
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Chapter6 Operating CIM Manager: Describes how to operate the CIM Manager which
isused for operating the OpenCIMsystem and controlling production.

Chapter7 CIM Manager Utility Programs: Describes the CIM Utility Programs which are
used for preparing the OpenCIMsystem for production.

Chapter8 Virtual CIM Setup: Describes the Virtual CIMSetup aplication whichisan
interactive graphicmodulethat enables youto create a simulated CIMcell.

Chapter9 OpenCIM Device Drivers: Describes the OpenCIMdevices drivers, which are
interface programs that translate and transmit messages between the CIM
Manager and the various machines and controllers at CIM stations.

Chapter10  Web Viewer: Describesthe Web Viewerapplication enabling you to remotely
access a specific CIM Manager cell and track the production cycle.

Chapter1l  OpenCIM Programming: Provides various programming and advanced
OpenClMfeatures.

Chapter12  Inside OpenCIM: Describesvarious OpenClIMadministration procedures for
the advanced user, and describes the OpenCIMdirectory structure.

Chapter13  Troubleshooting: Describes device error handling, OpenCIMerror messages
and more.

Chapter14  Glossary: Providesthe abbreviations and terminology usedin OpenCIM

Chapter15 Intelitek Software Licensing: Describes the various proceduresinvolvedin
registeringyour OpenCIMsoftware.

1.4. WHO SHOULD USE THIS MANUAL

This manualis intended to be used by the following:

Students Students can operate the OpenCIMsystem to gain experience
with computerintegrated manufacturing (CIM) or Flexible
Manufacturing Systems (FMS). By working with acomplete
CIM system, students are encouraged to think “globally”
aboutthe manufacturing process. Students can also
concentrate on a particularaspectof a CIM system such as
controlling robots, CNC machines, etc.

1 Introduction 3
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Industrial Management  OpenCIMallows advanced users toimplementand
Students experiment with theories concerning optimal computer
integrated manufacturingtechniques such as:

e The effect of different machines which can perform
the same process

e Modifyingaprocess by changinga machine’s control
program

e Alternate partdefinitions

OpenClMcan also be used insimulation mode to search for
optimal production strategies by experimenting with the
following:

e The causes of production bottlenecks
e The effects of alternative production schedules

e What-ifanalyses

For example, OpenCIMcan help answer questions such as:
Is it more efficient to do a quality controlcheck atthe end of
each operation orjustonce at the end of the manufacturing
process?

With OpenCIMyou can use a simulation mode to easily test
both methods and then observe the results.

Instructors Instructors who want to demonstrate automated production
techniques usingthe OpenCIMsystem.

System Administrators System administratorsin charge of installing, maintaining, and
troubleshootingthe OpenCIMsystem willwantto become
familiarwith all aspects of this manual.

1 Introduction 4
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1.5. HOW TO USE THIS MANUAL

The OpenCIMsoftware can be operated and used fully without OpenCIMhardware. Therefore, the
emphasisinthis manualis placed onthe use of the software.

This manual assumes all users are familiar with the following topics:

e Safetyandbasic operating procedures associated with robots, CNC machines, and all other
equipmentinthe CIMenvironment.

e Basicoperation of MS Windows.
System administrators and advanced users should be familiar with the following topics:

e Roboticprogrammingusingthe ACLlanguage

Robotic programming using Scorbase language

Controllingand operating machines (e.g., CNCs)

e RS232 communications

e PCLANadministration, operation, and troubleshooting
e Settingup programmable logiccontrollers (PLCs)

Evenifyou will notbe using the software in conjunction with an actual OpenCIMsystem, all users
shouldread the background information provided in Chapter 2, Introduction, and Chapter 3, System
Overview and the Safety in Chapter4.

Theinstallation instructions provided in Chapter5, Installation,are intended forinstructors and
technical personnel who will be handling software and hardware installation.

Chapter6, Project Manager, which activates the OpenCIMapplications (CIM Managerand CIM setup),
enablesyoutomanage yourown projects and provides an archive containing read-only projects
managed by the CIM administrators.

Chapter 7, Operating CIM Managerand Chapter 8, CIM Manager Utility Programs, are organized to help
all users begin using the OpenCIMsystem as quickly as possible. The material is presented in the order

requiredto prepare and operate the OpenCIMsystem and the procedures guide you through the basic

steps of software operation.

Chapter9, Virtual CIM Setup, presents the Virtual CIMmodule, and teaches you how to set up the CIM
by means of a graphic editor.

Chapter 10, OpenCIMDevice Drivers, describes the operation of OpenCIMdevice drivers that are used
in OpenCIM.

Chapter 11, Web Viewer, describes how you can remotely access a specific CIMManager cell and track
the production cycle.

Chapter 12, OpenCIMProgramming, enables advanced usersto do theirown production experiments
beyond the scope of the sample applicationsin orderto explore new CIMtechniques.

Chapter 13, Inside OpenCIM, contains details about the OpenCIMsoftware, files and directory structure,
and provides the information necessary for customizing the OpenCIMenvironment.

1 Introduction 5
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Chapter 14, Errors and Troubleshooting, provides detailed information on error handling and
troubleshooting.

Chapter 15, Glossary, presents explanations of abbreviations and terminology usedinthe OpenCIM
system.

Chapter 16, Intelitek Software Licensing discusses the OpenCIM software licensing process.

1 Introduction 6
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2.

System Overview

This chapter describesthe hardware and software components which comprise an OpenCIMcell. It
discusses each componentindividuallyand also how all components work together. Itincludes the
following sections:

OpenCIM Description describes the OpenCIMunique features, and the additional OpenCIM
software packagesthatare provided.

Production Operations, describes the operations performed in the CIMcell when producinga
productand providesan OpenCIMsample application.

Components of the OpenCIM Cell, describes the basicelements (hardware and software) of the
OpenCliMcell.

Stations, describes the various stations (such as ASRS, Assembly, QC stations) including their
functionalityand providesaschematicexample of the OpenCIMcell.

Material Flowin the OpenCIM Cell, describes the basicflow of partsina CIM Cell and provides
descriptions of the various componentsinvolved in material flow. These mayincludetemplates,
pallets, robotsandsoon.

CIM Control & Optimization, describes how the OpenCIMcell is controlled and provides
descriptions of the elementsinvolved in the control of the CIM cell. These include the CIM
Manager, the station manager, the graphicdisplay and so on.

Device Drivers, describes the various device driversin OpenCIM. These include ACLdevice
driver, CNCmachine device driver, PLC device driver, Scorbase device drivers and so on.

OpenCIM Communication Network, describes the communication networks that currently exist
in OpenCIM. These include LAN, RS232 and I/O (inputs/outputs).

Integration, providesan example scenario containing a step-by-step description of the various
systems and devices thatare associated with makinga productin OpenCIM.

2.1. OPENCIM DESCRIPTION

Thissection describes the OpenCIMfeatures aswell asthe OpenClMsoftware packages (suchas,
OpenFMS, and OpenCIM Offline that are providedin OpenCIM.

2.1.1.

Unique Features

This section gives the background for understanding whatis special about OpenCIMand basic
operations performed in the OpenCIMsystem.

OpenClMsoftware provides uniqueindustrial capabilities notfoundin othereducational CIMs:

OpenCIM“feels” familiarto first-time users becauseitis based onthe standard Windows
Graphic userinterface.

OpenCIMallows fortargeted training ata given station ordevice.

OpenClMisrealisticbecause it uses equipment found in actual industrial ClMs.

2 System Overview 7
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e OpenClMresemblesindustrial CIMsinits ability to grow by using distributed processing at each
production station. Distributed processing also makes fora more robust system. Evenif the PC
performingthe central managerfunction goesdown, each machine canstill be operatedina
stand-alone mode.

e OpenClMusesa sophisticated network of PCs which allows various devices to perform multiple
operations simultaneously. This network also allows CIM devices to communicate with each
other.

e OpenCIMprovidesyouwith apowerful, yet flexible report generator. This utility program allows
you to access nine types of predefined reports or gives you the option of creating yourown
user-defined reports.

e OpenClMusesthe latestobjectorientedtechniquesin:

e Definingthe CIMLayout: Click on a Graphic objectand drag it to the appropriate location onthe
CIM layoutscreen (e.g. Drag a robotin orderto place it beside aCNCmachine).

e Definingan Object’s Properties: Click onan objectto setits properties, e.g. the type of partsa
machine can handle.

e Graphic Production Tracking: Uses Graphicobjects to simulate CIMoperation on screen.

e OpenCIMallowsyoutorun a production simulatorona PC to observe results with out actually
operatingthe CIM productionline.

e OpenClMprovidesthe opportunity to observe how aset of diverse hardware components work
togetherina real-world environment.

e OpenCIMismore comprehensivethan otherlimited function CIMs. It can use a variety of
equipmentincluding:

e Avarietyof robots

e Processing machines

e Quality control devices (machine vision, laserscan meter, height gauge, CMM, caliper)

e Automated storage and retrieval systems (ASRS)

e Peripheral devices (barcode scanner, X-Ytable, electricscrewdriver, laser engraver, etc.)
e Customdevicesbyallowingyoutoeasily setupyourowndevice interfaces

e OpenCIMoffers Graphicproduction trackingallowing you to observe each production operation
on a central display.

e OpenCIMprovidesanopen environmentforadvanced users who wantto:
e Addtheirowndevices

e Designtheirown products

e Interface theirownsoftware (e.g. MRP and cost analysis)

e Analyze CIMproductiondata

2 System Overview 8
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OpenCIMisa robust systemthat enables recovery from errors without the need toresetthe entire CIM
cell.

2.1.2. OpenCIM Additional Software Packages

The additional OpenCIMsoftware packages, OpenFMS, OpenCIM Offlinethat are provided, are each
describedin detail inthe following sections.

2.1.2.1. OpenFMS

OpenFMSis designed for use with flexible manufacturing systems. OpenFMS includes all the software
modules and features of OpenCIM, and isintended to support systems with one robot tendingone or
two machinesand quality control devices.

The followingitems are notincluded inthe Virtual FMS Setup module, nor can they be configured for
online operation.

Includedin OpenFMS Not included in OpenFMS
Alltypes of robots

Slidebases, linear conveyors, XY and linear Closedloop conveyor
positioningtables

ASRS-36 and all smallerstorage device and ASRS?and ASRS carousel
part feeders

All CNC machines Laser engraver

ViewFlex machine vision system, electronic Coordinate measuring machine, electronic
calipers, laserscan meter height gauge, barcode reader
Automaticgluing application; Hydraulicrobot and pressing station;
Automaticscrew driving application Pneumaticpart feeding/sorting station;

Process control station

2.1.2.2. OpenCIM Offline

OpenCIMOffline is the simulation version of OpenCIM. The usercan designand run an unlimited variety
of CIM or FMS cellsin simulation mode.

It does notsupport hardware or online operation.

Device driversare notincluded in this package.

2 System Overview 9
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2.2. PRODUCTION OPERATIONS

The following operations are performed inthe CIMcell when producing a product:
e Supplied parts (raw materials) are loaded into storage locations.

e Manufacturingorders are generated by the CIM Manager or by an external production
scheduling package such as Fourth Shift or MAPICS.

e Parts areremoved from the ASRS and transported on the conveyorto production stations.

e Robotstake parts from the conveyorand move them to various production machines (e.g. CNC
machines) ata station (machine tending).

e Typical productiontasksinclude:

e ProcessinginaCNC machine

e Assemblingtwo ormore parts

e Quality control tests

e Robotsreturnprocessed partsto the conveyorfortransportation tothe nextstation.

e Finished products are removed (unloaded) fromthe cell.

2.2.1. OpenCIM Sample Application - The Covered Box

The following Covered Box sampleapplicationis usedin this manual to demonstrate the concepts of the
OpenCIMsystem and can be foundinthe TUTORIAL SAMPLE provided inthe archive projectlist. The
stepsshown below are explained in more detail as each topicisintroduced laterin this manual.

The sample application produces asimple, covered box from asmall, solid cube and a matching cover.
Each componentpart isassumedto be in place on a separate template in the ASRS.

Covered Box Assianly
perstion
CNC Milling
Opertion
Cube Cover

Figure 1:Part Definition Tree for Sample Application
The following steps detail the process of makingacovered box:

1. The ASRS robottakesa solid cube and a coverfrom a storage cell and places them on separate
palletsonthe conveyor.

2. Whenthe coverarrives at the assembly station, the assembly robot placesitin a rack until the
matchingbox arrives.

3. Whenthe cube arrives ata CNCstation, the CNCrobot places the cube into a milling machine.
The CNC machine reams out the center of the cube to forma box.

4. The CNCrobotplacesthe box on the conveyor.

2 System Overview 10
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5. Whenthe boxarrives at the assembly station, the robot placesitona rack.. When all the parts
required forthe assembly are on theirrack, the robot places the base part (box) onthe jig. The
robotthen retrievesthe matching cover fromthe rack and placesiton the box. The robot places
the covered box onthe conveyor.

When the covered box arrives at the ASRS, the robot places the finished productin astorage cell.

2.3. COMPONENTS OF THE OPENCIM CELL

Thissection describes the elements of the OpenCIMcell. The topics covered includethe physical
configuration of the cell, materialflow, control and production devices and communication networks.
The emphasisisonthe role each component playsinthe integrated system, ratherthan on providinga
detailed description of the component. Later chapters cover OpenCIMsoftware in greater detail.
Consultthe appropriate user’s manuals for details about each hardware component.

CIM cells are composed of the following basicelements:

Component
Conveyor
Production (Work)
Stations

CIM Manager

Station Manager

OtherSoftware Tools

Description
Device thattransports parts from station to station.

Locationsaroundthe cell where parts are processed and stored
by machines and robots. Robots move parts between the
conveyorand station machines.

The PC that contains the CIM Manager software which
coordinatesthe functioning of all devicesin the cell usinga LAN.

A PC thatcontrolsthe different devicesatastationand has a
communication link with the CIM Manager. Device control is
performed by OpenCIMdevice drivers that run on thisPC. A
device driver controls the operation of adevice at the stationin
response tocommands fromthe CIM Managerand other CIM
elements.

OpenCIMModules: Virtual CIMSetup, CIM Manager (with
integrated Part Definition, Machine Definition, Storage
Definition, MRP, Scheduler-Gantt, Reporter, Graphic Tracking
modules), Project Manager, Performance, Optimization and Web
Viewer.

@ Third Party Software: Other production related software
thatinterfaces to OpenCIM such as Production
Scheduling, Manufacturing Resource Planning (MRP and
MRP-11), Order Entry Systems, Data Base Management
Systems (Xbase), etc.

Typically, aseparate PCis dedicated to running or controlling each of the above elements. While two or
more functions can be combined on a PC, the following discussion assumes the use of dedicated PCs.

2 System Overview
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2.4. STATIONS

The OpenCIMcelliscomposed of a set of stations located around a conveyor as shown schematicallyin
the figure below:

Machine
Station
Storage Fezembly
Station Bonveyor Station
oc
Station

Figure 2: Schematic Example of an OpenCIM Cell

Each stationis controlled by a Station Manager PC. A CIM Manager PC coordinates the activities of all
stations. The number of stations may vary from cell to cell. Atypical educational OpenClIMcell ranges
from up to eight stations arranged around one conveyorto as few as a single station consistingof a
robot tendingamachine. The software can be adapted to more stations and conveyors.

Production commands are sent from the CIM Manager computertothe device driversviathe Station
Manager PC. Status messages generated by devices are interpreted by the device driver and sent back
to the CIM Manager.

Justas each industrial cellisanindividual application of CIMtechnology, every OpenCIMcell hasits own
configuration. Generally, the stations that are usually available are described in the following table:

Station Description

ASRS Station Automated Storage and Retrieval System. Automaticwarehouse
which supplies raw materials to the OpenCIMcell, stores parts in
intermediate stages of production, and holds finished products.

Machine Station Station where materials are shaped, formed, or otherwise
processed (e.g. usinga CNCmachine orlaserengraver).

Assembly Station A station where parts are put together. The resulting new partis
calledanassembly. Peripheral equipmentand devicesatan
Assembly Stationincludean automaticscrewdriver, Welder, X-Y
table, partfeeders, various robot grippers, etc.

QC Station Quality Control. Inspection of parts using machine vision, laser
scan meter, height gauge, continuity tester, CMM, caliperor
other QC machines.

2 System Overview 12
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Each stationis controlled by a Station Manager PC. A CIM Manager PC coordinates the activities of all
stations. The number of stations may vary from cell to cell. A typical educational OpenCIMcell ranges
fromup to eight stations arranged around one conveyorto as few as a single station consisting of a
robot tending a machine. The software can be adapted to more stations and conveyors.

Production commands are sentfrom the CIM Manager computertothe device driversviathe Station
Manager PC. Status messages generated by devices are interpreted by the device driverand sent back

to the CIM Manager.

Justas each industrial cell isanindividual application of CIMtechnology, every OpenClMcell hasits own
configuration. Generally, the stations that are usually available are described in the following table:

Station Description

ASRS Station Automated Storage and Retrieval System. Automaticwarehouse
which supplies raw materials to the OpenCIMcell, stores partsin
intermediate stages of production, and holds finished products.

Machine Station Station where materials are shaped, formed, or otherwise
processed (e.g. usinga CNCmachine orlaserengraver).

Assembly Station A station where parts are put together. The resulting new partis
calledanassembly. Peripheral equipment and devicesatan
Assembly Stationincludean automaticscrewdriver, Welder, X-Y
table, partfeeders, various robot grippers, etc.

QC Station Quality Control. Inspection of parts using machine vision, laser
scan meter, height gauge, continuity tester, CMM, caliperor
otherQC machines.

Various functions may be combined at one station, such as quality control and assembly.

Stations contain devices that perform production activities such as material processing orinspection.
The following elements are generally present at a station:

Element Description

Robot A device which moves parts around astation (e.g. inserts
parts intoa CNC machine) and/or performs assembly
operations.

Robot Controller For example, an ACLcontroller which controls the robotand
certain optional peripheral devices (e.g. X-Ytable, barcode
scanner).

Station Manager PC A Station Manager PC where the device drivers are located
that:

Translate OpenCIM production messages and commands
to/from each station device (e.g. the ACLcontroller).

Provide auserinterface forcontrolling station devices by
manually sending OpenCIMcommands (e.g. to CNC machines

2 System Overview 13
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Element Description

or an ACL controller).

Function asa terminal fordevices that use an RS232 interface
for setup and programming (such as the ACL controller).

Machine

A device that processes parts at a station. CNC machines such

as lathes and mills process parts according to user-supplied

G-code programs.

Robot Peripheral

A peripheral device which aids the robotin material handling

tasks (e.g. alinearslidebase that supports arobot, an X-Y
table, a tool adapter, various grippers such as pneumaticor

suction models, etc.).

An example of an OpenClMcell is shown schematically in the following figure:

STATION 4

MILL
[i“] Ve re

MANAGER

STATION S
ASSEMBL Y&QC

[

STATION &
WELDING

—— MOTOR [ i

Closed Loop Conveyor

STATION 2
Feedihg Statlon

9040 x 700 Lrmd i
T

STATION 1

STDRAG{

Figure 3: Sample OpenCIM Cell

STATION 3
LATHE

2.5. MATERIAL FLOW IN THE OPENCIM CELL

Material handling tasks can be divided into two groups:
[ ]

-0

D]

|
o)

PLASTIC
FORMING

AGY Docking

STATION 7
AGY Docking

intelitelo»

AGY Docklng
and QC

u@
[
o
%]
=

D)

Primary Material Handling: These tasks performthe transportation of parts between stations.

Secondary Material Handling: These tasks perform the handling of parts within a station, such

as placing a template onthe conveyor, removing a part froma feeder, insertinga partina CNC

machine, assembling parts and so on.

In an OpenClMcell, the primary material handling tasks are usually performed by the conveyor. A robot
(incombination withits peripherals) performs the secondary material handling tasks at each station.

When a robot removes atemplate fromthe conveyor, it typically placesiton a buffer. (A bufferisatray
designedtoholdatemplate whenitisremoved fromthe conveyor. The standard bufferis attached to

2 System Overview
2.5 Material Flow inthe OpenCIM Cell
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the outerrim of the conveyor.) Once the templateis on the buffer, the robot can remove a part from
the template and take it to a station device.

The following scenario describes the basicflow of parts within the CIMcell:

e Inresponsetoproductionorders, the CIMManager issuesinstructionsto release partsfromthe
ASRS and move them from station to station for processing.

e Arobotat each station takes parts from the conveyorand placesthemin station machines.

e Afterapart has been processed atthe station, the robot places the part back on the conveyor
where it movesto the next station accordingto its production plan.
2.5.1. Templates

Templates are plastictrays which can hold various types of parts. They allow parts to be transported on
the conveyor.

Figure 4: An Empty Template

A template contains a matrix of holesin which pins are placed tofitthe dimensions of a part. Each
arrangement of pins defines aunique templatetype. Each part may only be held by its assigned
template. The handle, located ontop of or in front of the template, facilitates grasping by arobot’s

gripper.

An optional barcode sticker onthe side of the template shows the template’s ID code. When barcodes
are used, a barcode reader can verify the identity of each template inserted or removed from the ASRS.

2.5.2. Storage

An ASRS stationis typically used as the main source of raw material forthe cell. The ASRS can also serve
as a warehouse for partsin various stages of production. Storage cellsin the ASRS contain templates,
eitherempty orloaded with parts. A CIM cell may contain any number of ASRS stations.

Part feeders canalso be used to supply raw materials at various stations around the cell.
The following ASRS models existin OpenCIM:

e ASRS2: The ASRS2 modelisspecifically designed to work in the OpenCIMenvironment. This unit
contains a dedicated cartesian robot with an additional rotary axis that moves between two sets
of storage racks. Each rack has a set of shelves divided into storage cells that are designed to
hold part templates. The robot, whichis controlled by astandard ACL Controller-B, moves
templates between the conveyorand storage cells.
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Figure 5: The ASRS2 Robotic Storage Station

e ASRS Carousel: The ASRS carousel is a three-tierrotating warehouse whichis tended by arobot,
and controlled by an ACL controller.

e ASRS-36: The ASRS-36isa cartesianrobot with an additional rotary axis. It has a set of storage
racks (dividedintosixlevels with six cells each). The robot, whichis controlled by astandard ACL
Controller-A, movesthe parts between the shelves and the conveyor.

e ASRS-36u,ASRS-36uX2: The ASRS36u and ASRS-36uX?2 are cartesian robots with additional
rotary axes. They each have a set of storage racks (divided into six levels with six cells each). The
robots, which are controlled by USB controllers, move the parts between the shelves and the
conveyor.

e ASRS Rack: The ASRS rack has a small numberof cells, andis designed foruse ina Micro-CIM
work cell.

2.5.3. Conveyor and Pallets

A palletisatray which travels onthe CIM conveyorandis designed to carry a template. To transporta
part to anotherstation, a robot places the template carrying the parton a pallet on the conveyor. The
OpenClMconveyor carries palletsin a continuous circuit from station to station. The conveyor is
controlled by a PLC (programmable logic controller).

Each pallet hasan ID numberwhichis magnetically encodedinabar on the pallet. Innormal cell
operation, each palletis stopped briefly whenitarrives atastation so that its magneticcode can be
read. If the PLC determines thatthe palletis needed at this station, itinforms the CIMManager. The
palletremains at this station until the CIM Manager sends a release command. While a palletis stopped,
the conveyor continuesto transport other pallets which are moving between stations.
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The location at which a palletisstoppedis called aconveyorstation. Each OpenClMstation has its own
conveyor station, which contains two pneumatically operated pallet stops, amagneticpallet-arrival
sensor, a magneticpallet-in-place sensorand a set of magneticpallet-codesensors.
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Figure 6: Pallet at Conveyor Station

Piston stops at each conveyor station can be raised to hold a palletin place while the conveyor
continuesto cycle pastthe stations. The PLC controls the operation of these pneumatically driven piston
stops, usinginputfrom pallet detection sensors|located atthe conveyor station.

The PLC keeps track of pallets which are empty and those which are carrying parts. It sends the
destination station of each palletto the PLC (default destination for each palletis #99, allowingthe
palletto continuously circle onthe conveyor). Magnetic code readers at each station enable the PLCto
identify the palletID numbers. Through alook-up-table the CIMManager can instruct the PLC to do the
following:

If... Then the PLC stops the palletif ...

Palletisempty A template containingapart is ready to be picked up at this
station.

Pallet carriesan empty A part with notemplate needsto be picked up at this station.

template

Palletcarriesatemplate  This part needsto be delivered to this station.
with a part

If the part carried by the pallet does notrequire processing at the station, the palletisallowed to
continue on the conveyor.

Eventhough a pallet may be needed atastation, the CIM Manager may directthe PLC to release itif the
robot that handles templates at this stationis busy. Otherwise, a bottleneck could occuronthe
conveyor since other pallets would not be able to pass until the robot becomes available. The PLCwould

thenstopthe nextappropriate palletand try again.

Ifthe robotis freeitisinstructed to remove the template containing the part from the palletand place it
on a station buffer. The empty palletis then released and can continue on the conveyor, ready to pick
up anothertemplate.
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2.5.3.1. ConveyorLights

Red and green lights at each conveyorstation indicate the following:

Option Description

GreenOn Stationisidle waitingforapallettoarrive.

Red On A pallethas been stopped foruse at this station.

Flashing Red An errorhas been reported at this station by an OpenCIM

devicedriver (e.g. robotimpact, Emergency button pressed).
Flashing Red at All Stations All stations have stopped becausesomeone has pressed the
Emergency Stop Button.
2.5.4. Robotsand Controllers

CIM robots move parts within a station (secondary material handling) and perform assembly operations.
Robotsvary inspeed, payload, accuracy, range of movements (degrees of freedom), working envelope
(horizontally orvertically articulated), and drive mechanism (DCservo, ACservo or pneumatic).

The following Intelitek robots may be integrated in an OpenCIMenvironment:
Robots controlled by Scorbase:

e SCORBOT-ERA4u

ASRS-36u
ASRS-36uX2
SCORBOT-ER9Pro

SCORA-ER 14Pro

HP3 with NXC100 and XtraDrive controllers
Robots controlled by ACL:

e SCORBOT-ER5, SCORBOT-ERS5 Plus

SCORBOT-ER7

SCORBOT-ER9

SCORA-ER14
PERFORMER-MK3

Performer-SV3 with BRC controller

e MK2
e Square ASRS
2 System Overview 18
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Figure 7: Robot, Controller, Teach Pendant, and Station Manager PC

2.5.5. Processing Machines

Processing machines process parts according to processing programs stored in their memory. The CIM
Manager keeps track of the programs that reside ina machine’s memoryand downloads anew program
to processan upcoming partas needed.

OpenClMcan interface to machines that use eitherl/Olinesoran RS232 interface to control operations
such as opening/closingadoor, turning on/off the machine, etc. Status lines reportinformation, such as
whetheradoorisopenor closedandwhena processis finished.

2.6. CIM CONTROL & OPTIMIZATION

To understand how the OpenCIiMcell is controlled, itis necessary tolook atits control elements, the
communication channelsthat each elementusesto control the devices, and the network thatlinks the
various control elements as an integrated whole.

The OpenCIMsystem consists of various software modules which perform command, control, and
monitoring functions:

e Virtual CIM Setup Software

e CIM Manager Software with integrated modules (Storage Definition, Machine Definition, Part
Definition, MRP, etc.)

e Device Managers (device drivers located on Station PC)
e ConveyorManager (PLCdevice driverlocated on aStation PC)
e GraphicTracking (integratedin CIM Manager and/or as external module)
OpenClMuses a distributed control strategy as follows:
e Each Station Manager PC runs a set of device drivers that control the devices atits station.

e A PLCcontrolsthe operation of the conveyor.
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e The CIM Manager provides the highestlevel of control and integrates the activities of the entire
cell. It sends command messages to the various device drivers viathe network. These units
attempt to execute the command and respond with status messages describing the results.

2.6.1. What is Optimization?

In multiple productions (when producing more than one partina manufacturing cycle) itisrequiredto
optimize the timing synchronization to maximize system functionality at minimum costs. This processis
called System Optimization.

There are two types of system optimization methods. In the first method, the schedule is defined in
advance and a detailed scheduleis setforeach machine. Inthe second method, aset of rulesisdefined,
according to which the systemacts, and during run-time, decisions are made according to this set of
rules. The Optimization Approach used by OpenCIMimplements this second method which enables the
systemto overcome failures,imprecision and inaccurate assumptions, and still provide you with an
efficient system.

In a CIM system, the Time, Costand Quality factors determine the efficiency of the overall system
performance. These factors are the target functions of the different algorithms (or of the system).
Generally, combinations of these three factors are used in a CIM manufacturing cycle. Additionalfactors,
such as the machine type, can also affect the performance of the CIM cell.

The CIM Manager controls the efficiency of amanufacturing cycle, by performing the following tasks:

e Scheduling: The CIM Manager determines the time schedule that a part will be released from
storage and in what order.

e Dispatching: The CIM Manager determines which part will be processed in which machine and
when.

These Scheduling and Dispatching tasks are controlled by the CIM Optimization Definition, as described
in Optimization in Chapter 7, CIM Manager Utility Programs.
2.6.2. CIM Definition Modules

The CIM Manager maintains the OpenCIM database which contains information on the physical and
communication configuration of the cell, inventory of raw materials and parts, manufacturing processes,
part definitions, and orders. Interactive software lets you define:

e Thelayoutof machinesand stationsinthe CIM cell.
e Machinesand the production processesthey can perform
e The bill of materials usedto produce each part.
e Anorderwhichspecifies the parts you wantto produce.
e The contents of all storage locations.
The CIM Definition modules also allow you to back up and restore the above information.

The CIM Definition modules are usually run onthe same PC used for the CIM Manager. Each of these
modules creates datafilesina DBF format. These files can be viewed and edited with a dBASE editor or
with the DataBase Tool which can be activated from the Manager software (fordetails refer to Chapter
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6: Operating CIM Manager). They can also be modified by auser-supplied application (e.g. usingan MRP
program to create an orderfile).

2.6.3. The CIM Manager

The CIM Manager performs the following basicfunctions:

e Evaluates the Production Plan: Fillsin detailsinthe production plan on how to produce the
parts submittedinanorder.

e Executesthe Production Plan: Controls and monitors the CIM equipment to produce the parts
as specifiedinthe production plan.

The CIM Manager program provides centralized control of on-line production activities. It sends
commandsto station devices and receives responses which enableit to track the flow of parts during
production.

Afterthe production plan hasbeen prepared, you canissue commands to start and stop production
fromthe CIM Manager. Whenyou start production, the CIM Manager begins sendingcommands over
the LAN to Station Manager PCs in order to:

e Directthe flow of parts between stations on the conveyor.

e Gatherat astation (e.g.ina storage rack) the parts that are neededinorderto performan
assembly operation.

e Synchronize processes which can be performed concurrently and those which must be
performed consecutively.

The CIM Manager runs a virtual machine that corresponds to each physical machine in the CIM. This
virtual machine keeps track of the status and parts queue at the physical machine. The CIMManager
usesthisinformation to decide when to send routing messages to bring parts to the machine.

2.6.4. The Station Manager

A Station Manager PC can be connected to a variety of robots and machines. It runs a separate device
driverinorderto communicate with the controllerforeach device connected to this PC. These device
driversrunsimultaneously inindividual windows using the multitasking capabilities of MS-Windows. A
PC runninga setof OpenCIMdevice driversis said to be acting as a station manager. These OpenCIM
device drivers performthe following functions:

e Translate OpenCIMcommandsintoinstructions understood by station devices.

e Translate statusinformation fromadevice into OpenCIM messages and relay these messages to
the appropriate OpenCIMentities.

e Allowtheusertointeractively control devices such as CNC machines, robots, and otherstation
devices.

e Download G-code programsto a CNCmachine.

If desired, the station computer can be used to operate the station as a stand-alone manufacturing cell.
Each device driveron a station PChas a control panel which provides this capability.
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2.6.5. PCRequirementsin OpenCIM

The OpenCIMsystem provides great flexibility in the way in which PCs are used around the cell. You can
control the degree of distributed processinginthe OpenCIMenvironment based on how you assign the
following software modules to PCs:

e CIM Manager
e Device Manager (i.e. OpenCIMdevice drivers)
e Graphic Tracking

In a busy CIM cell, performance is enhanced by installing most of the above software moduleson a
separate PC. In this scenario, each station would have a dedicated Station Manager PC. A LAN is used to
connectall of the PCsthat are running OpenCIMsoftware. The OpenClIMsoftware modules use this LAN
to exchange information.

At the otherextreme, all of the above OpenCIMsoftware modules could be loaded on one high-
performance PC. Multiple OpenCIMsoftware modules can run on the same PCin the multi-tasking
environment provided by Windows. In this case, inter-module communicationisinternal, where services

are provided by the operating system. When asingle PCis used, no LAN is required, although Network
Settings forthe PCstill have to be configured for TCP/IP.

Intermediate configurations are also possible. Forexample, one PC may be used to run both the CIM
Manager module as well asthe PLC device driver. A single Station Manager PCmay be connected to
devices at different stations.
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Figure 8: OpenCIM Modules Distributed Among PC's

2 System Overview 22
2.6 CIM Control & Optimization



Intelitek»»

U

CIM Manager
Station Manager  (©eue Driees: R0, CHC,QC o)
Corveyor Manager (LC Deuks Dreen

Graphic Tracking
Figure 9: OpenCIM Module
Minimum PCrequirements are:
e 1.8GHz x86 CPU AMD or Intel processor
e 2 GBRAM (4GB Recommended)

e Windows 7 Home Premium and above, or Windows 8/8.1 Core and above, or Windows 10 Pro
and above

e Harddrive withat least 1 GB of free disk space
e Fully Windows compatible LAN interface card
e On-Board Ethernet

e USBport

e Separate RS232 ports on the PC for each hardware device which usesan RS232 port

@ Note: Your operating system may have additional hardware requirements.

® [fa PCis used for multiple functions, the PC must be powerfulenough to keep up
with the flow of information in the OpenCIM real-time environment. For example,
a very high performance PCwould be required to simultaneously run the CIM
Manager program, controlthe conveyor, function as a Station Manager, and
show the Graphic production display in real-time.
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2.7. DEVICE DRIVERS

Each device at a stationis controlled by an OpenCIMdevice driver program running on the Station
Manager PC. A device drivertranslates OpenCIM messages intwo directions:

e OpenCIMinstruction messagesintoasetof commands understood by the target device.

e Aresponsefromthe deviceintoan OpenCIMstatus message.

Aftera device drivertranslates aninstruction intoacommand, it sends the command to the destination
machine or robot.

OpenClMinstructions can come from:
e The CIM Manager
e OtherOpenCIMdevice drivers
e Thedevicedriver'suserinterface
e Userapplication programs

When a device returns a response, the device drivertranslates thisinformation into astandard
OpenCIMmessage format. It then relays thisinformation as follows:

e Device statusinformation to the CIMManager.
e Real-time production datatothe Graphic Tracking module.
e Designated messagesfromadevice toa userdefined processthatis monitoringthis device.

e Specificmessagestootherdevice drivers.

A separate copy of a device driverisrun ona Station Manager PC for each device at the station. Each
device driver presents acontrol panel which allows you to:

e Observethe commandand response messages on-screen as theyare sentto and froma device.
e Issue commandsinteractively toadevice and observe itsresponses on-screen.
e Captureall commandsand responsesinalogfile if youwantto analyze the behavior of adevice.

Parameters which control the operation of each device driverare found in the device driver’s
configuration files (ACLVD1.INI, CNCVD1.INI). You canview and change these parameters by editing this
file with atext editor.

2.7.1. Robotic Device Drivers

The robotic device driver communicates with a roboticcontroller, which controls robots (including the
ASRS). This roboticdevice driver receives command messages from the CIMManager to perform robotic
operations. The roboticdevice driver then translates these requests into commands to run the
corresponding roboticprograms residinginthe roboticcontroller. When the controller has finished
movingthe robot, it sends a confirmation message back tothe device driver which forwardsittothe
CIM Manager.

The following roboticdevice drivers are usedin CIM:
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e ACL Device Driver: The ACLdevice driver usesan RS232 port on the Station Manager PCto
communicate with the ACLcontroller.

e Scorbase for Controller USB Device Driver: The Scorbase software operates the Controller USB,
using the Scorbase device driver (residinginthe software).

e Scorbase for Controller USB-Pro Device Driver: The Scorbase for Controller USB-Pro software
operatesthe Controller USB-Pro, using the Scorbase device driver (residingin the software).

e Scorbase for NXC 100 and XtraDrive Controllers Device Driver: The Scorbase for NXC100 and
XtraDrive Controllers software operates the NXC100and XtraDrive Controllers, using the
Scorbase for NXC100 and XtraDrive Controllers devicedriver (residingin the software).

e Scorbase for FS100 and XtraDrive Controllers Device Driver: The Scorbase for FS100 and
XtraDrive Controllers software operates the FS100and XtraDrive Controllers, using the Scorbase
for FS100 and XtraDrive Controllers device driver (residingin the software).

The primary operation performed by arobot using pick-and-place. Pick-and-place means, taking a part
from one location (source) and placingitat anotherlocation (target). Forexample, acommon pick-and-
place operationinvolves taking a part froma template and placingitina CNC machine. The coordinates
for each pick-and-place operation are defined in advance and assigned a Location ID. The CIM Manager
sends a pick-and-place commandto the controller whichincludes two Location IDs (source and target).

The actual path a robot follows when moving from asource locationto a target isdefinedinarobotic
program residinginthe roboticcontroller. The CIMis notinvolved with the complexities of robot
movement. It only sends pick-and-place commands which specify the action to take, not how to take it.

In specificCIMstation configurations, the robotic controlleralso controls the various devices (such as,
barcode readersand CNC machines). In some cases, the communi cation between the CIM Manager and
these devicesis handled viathe roboticdevice drivers by activatingarobotic programthat is responsible
for communicating with the device. Thisis performed according to the ACLor USB configuration, as
follows:

e ACL Configuration: The RS232 from the peripheral device (suchas, CNC or barcode reader), is
connectedtothe ACL controllerandis controlled by an ACL program. The ACL device driverthen
activatesthis programto operate the device. For example, write specificcode into the RS232
line thatis connectedtothe device.

e Scorbase for Controller USB: The RS232 from the peripheral device (such as, CNCor barcode
reader), isconnected tothe PCCOM port andis controlled by the Scorbase program. The
Scorbase device driverthen activates the appropriate sub-routine to activate the device. For
example, write specificcode into the RS232 line thatis connected to the device.

e Scorbase for Controller USB PRO: The RS232 fromthe peripheral device (such as CNCor
barcode reader), is connected tothe PC COM port and is controlled by the Scorbase for USB-
PRO controller program. The Scorbase for USB-PRO controller device driverthen activates the
appropriate sub-routine to activate the device. Forexample, write specificcode into the R$232
line thatis connectedtothe device.

e Scorbase for NXC100: The RS232 fromthe peripheral device (such as CNCor barcode reader), is
connectedtothe PC COM port and is controlled by the Scorbase for NXC 100 and XtraDrive
controller program. The Scorbase for NXC100 and XtraDrive controllers devicedriverthen
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activatesthe appropriate sub-routine to activate the device. Forexample, write specificcode
intothe RS232 line thatis connectedtothe device.

Scorbase for FS100: The R$232/TCP/IP from the peripheral device is connected to the PC(COM
port or LAN port) andis controlled by the Scorbase for FS100 and XtraDrive controller program.
The Scorbase for FS100 and XtraDrive controllers device driverthen activates the appropriate
sub-routine to activate the device. Forexample, send/receive specificcommands through the
RS232/LAN line thatis connected to the device.

2.7.2. CNC Machine Device Driver

OpenClMusesa CNCdevice drivertointerface with any CNC machine thatuses|/Olines oran RS$232
interface to receive commands and report machine status. This device driver can be adapted to work
with any such CNC machine usingabuilt-in language to write shortinterface routines. The CNCdevice
driver can control a machine, read the status of a machine, send status messagesto other CIM entities,
and download G-code programs to the machine usingan RS232 interface.

The normal sequence of eventsis:

The CIM Manager instructs the robot to load a part intothe CNC machine.

The CNC device driverreceives acommand to process a part.

The device driveractivates the appropriate output line to turn on the machine.
The device driver waits for the operation to complete by monitoring a statusline.
The device driversends a status message back to the CIM Manager.

The CIM Manager instructs the robot to remove the part in the CNC machine.

The following sample scenario demonstrates the role of the CNCdevice driver:

1

The CIM Manager sends a command tothe CNCdevice driverto download a G-code file needed
to machine an upcoming part.

When a robot isreadyto inserta part into the CNCmachine, its Scorbase or ACLprogram sends
commands to the CNC machine to:

= QOpenthe door of the CNC machine
= QOpenthe chuck/vice of the CNCmachine

The robot inserts the partinto the chuck/vice. The Scorbase or ACL program sends commands to
the CNC machine to:

= (Close the chuck/vice of the CNC machine
= Close the doorof the CNC machine

The CIM Manager waits for status lines to indicate that the partisin place ready to be machined.

The CIM Manager sends a signal to the CNC machine (viathe CNCdevice driver) to begin
machiningthe part.
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6. The CNC device driverwaits forastatus line toindicate thatthe machining operationis
complete.

7. The CNCdevice driversendsan “Operation Complete” status message to the CIM Manager. The
Manager inturn sends a commandto the ACL controllertosignal the robot thatit can now
remove the partfromthe CNC machine.

8. The Scorbase or ACL program sends commands tothe CNCdevice driverto:

= QOpenthechuck
= QOpenthedoor

9. The Scorbase or ACL program directsthe robotto remove the part. It then sends a status
message tothe CIM Manager signaling thatthe unloadingis finished.

The CNC device driver can communicate with a machine using eitheran RS232 interface ora special I/0
board inthe Station Manager PC. For an |/O interface, each status line and command line fora machine
isconnectedto this board.

In most casesthe CNCdevice driverusesthe ACLdevice driverorScorbase device driverto
communicate with the machine on RS232 and I/0 level.

Since CNC machines from different manufacturers have different sets of status linesand command lines,
the CNC device driveruses aflexible control language called the CNC Language Interpreter (CLINT) for
interacting with the machine. This language allows you to adapt the device driverto the features and
wiring configuration of a specific machine by writing a set of customized routines. When a part arrives at
a CNC machine, the CNCdevice driver receives acommand to runthe corresponding CLINT routine to
process this part.

2.7.3. PLCDevice Driver

The PLC device driver communicates with the programmablelogic controller which directs the operation
of the conveyor. This device driver receives messages from the CIMManager about the contents and
destination of the pallets traveling on the conveyor. The PLC device drivertranslates these messages
intocommands understood by the PLC.

Whenthe PLC detects a palletarriving orleavingastation, it sends a status message to the PLC device
driverona station PC. This device driverinturn translates the message intoastandard OpenCIM
format. It then broadcasts the message to the CIM Manager, the Graphic Trackingmodule, and any user
applications which have registered for this type of message.

The control panel of the PLC device driverlists the destination of each pallet and can show which pallet
isat each station. It alsoletsyouinteractively issue commandsto stop a pallet ata station.

The PLC is normally connected to one of the Station Manager PCs (using an RS232 connection). This PC
communicates withthe CIMManager PC using the LAN.

OpenCIMcan accommodate any type of PLC. If a PLC cannot supportthe palletlook-up tableinits
memory, thisinformationis stored onthe PLC Manager PC. However, better performance results when
the look-up tableisstoredinthe PLC. Thisarrangement eliminates the serial communication overhead
associated with performingfrequentlook-ups every timea pallet passes astation.
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2.7.4. Quality Control Device Drivers

OpenClMuses a set of device drivers to communicate with different types of quality control devices
such as:

e VisionSystems (Viewflex, ROBOTVISIONpro)
e Coordinate Measuring Machine (CMM)

e Llaserscan meters, calipers

e Barcode Readers (BCR)

e RFID Readers (RFIDR)

These device drivers receiveinstructions from the CIM Manager to perform a predefined quality control
checkon a part. These instructions specify the type of test to perform and the range of acceptable
results. The quality control tests for each part are defined according to the instructions foreach quality
control device.

A quality control device driver translates OpenCIMmessages into commands understood by its
associated quality control device. The device driver can communicate with quality control devices
attached to eitheraStation Manager PC or ACL controllerviaan RS232 interface orl/O port. When the
quality control device performs atest, it sends the result back to the quality control device driveronthe
Station Manager PC. The device drivertranslates the messageinto astandard OpenCIMformat. It then
sends this status message to the CIM Manager.

The control panel of each quality control device driverlets you observe the results of each quality
control test. It alsoallows you to interactively issue commands to a quality control device or send status
messages to the CIM Manager.

2.7.5. Hydraulic Workstation Device Drivers

The hydraulicworkstation device driver communicates with the hydraulic workstation via Advantech’s
I/O PCl card. This device driver receives command messages from the CIM Manager to perform robot
operations and activates the press. The hydraulicdevice drivertranslates theserequestsinto commands
to run the corresponding programs residingin the HYD-2800 program onthe PC. When the device driver
has finished movingthe robot, it sends a confirmation message back to the CIM Manager.

The hydraulicworkstation device driver can also activate user-supplied programs that can be prepared
usingthe HYD-2800 program. These programs are commonly used to control the hydraulicrobotand
the press.

2.7.6. Pneumatic WorkStation Device Drivers

The pneumaticdevice driverruns ona PCthat controls the pneumaticstation viathe Vuniq software.
The pneumaticstationis usedto supply three types of raw materials. These includetwo types of
cylindrical parts as well as block parts.

This device driverreceives command messages from the CIMManager to supply raw material parts to
the CIM system. The pneumaticdevice drivertranslates these requestsinto commands forthe
manipulator control to performthe following tasks:

e Liftthe template off the conveyerand place iton the pneumaticstation.
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e Takethe required partfromthe feederand placeiton the template.

e Liftthe template and part off the pneumaticstationand place it back on the conveyer.
When the device driver has finished supplying the part, it sends a confirmation message back to the CIM
Manager.

2.7.7. Process Workstation Device Drivers

The process device driverrunsona PC that controls the process station viathe Vuniq software. The
process stationis usedto perform a specified chemical process on raw material parts. This device driver
receives command messages from the CIMManager to process the raw material part. The process
device drivertranslates these requestsinto commands for the manipulatorand process control to
performthe following tasks:

e Liftthe template and raw material off the conveyerand place it on the buffer.

e Liftthe raw material off the template and perfom the process, specified inthe Vuniq software.
At the end of this processthe processed partis placed back on the template.

e Liftthe template andthe processed part off the bufferand place it back onthe conveyer.

When the device driver has completed these tasks, it sends a confirmation message back tothe CIM
Manager.
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2.8. OPENCIM COMMUNICATION NETWORK

This section describesin detail each of the following communication networks: I/0, RS232, and LAN.
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Figure 10: Communication Networks Used in OpenCIM

2.8.1. LAN

The CIM Manager and device drivers exchange command and status messagesviathe OpenCIM
Network. This networkis based on the Windows TCP/IP communication protocol. Each module
(manager, device drivers) inthe TCP/IP protocol has two communication sockets, the serverand the
client. Asocket represents an endpoint forcommunication between processes across a network. Both
the serverand the clienthave anIP addressand a port numberthat are unique. The OpenCIMNetwork
transparently delivers the message tothe destination application whetheritisrunningonthe same PC
oron aPCconnectedviaa LAN.

OpenClMuses a LAN to exchange information between software modules running on separate
computers. When the following software modules are configured to run on separate PCs, the LAN allows
them to exchange commands and status informationinreal-time:

e The CIM Manager software
e The Device Driversoftware

e The Graphic Tracking PC
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e AnyPCsrunningusersupplied applications thatare interfaced to OpenCIM
OpenCIMusesthe LAN to:

e Sendcommandsfromthe CIM Manager to Device Drivers (e.g. datasuch as part ID #, task to
perform, machine to use, etc.)

e Sendreal-time production status messages from Device Drivers to the CIM Manager.

e Allow Device Drivers toretrieve control programs (e.g. G-code) stored on the server.

e Sendreal-time production status messages to the Graphic Tracking software.

e Transfer CIM messages between different device drivers.

e Transfer CIM messages between devices and auserapplication runningon anetworked PC.

e Performcentral backup andrestore of all PCs attached to the LAN.
OpenClMcan use any LAN usinga TCP/IP protocol which is supported by Windows to transferfiles and
send real-time messages.
2.8.2. RS232

An RS232 interface (also known as a serial port or com port on a PC) isa low-speed data
communications port that typically transmits and receives information at the rate of 300-19,200 bits per
second (bps). Datais transmitted serially, i.e. one bitata time. There is a separate line for transmitting
and receiving data.

The following OpenCIMdevices use RS232 connections:

Station Station Manager PCs use RS232 to:
Manager PCs Download programs to processing machines

Pass OpenCIM messagesto/froman ACL controller

Provide aterminal interface for programming ACLcontrollers

Pass OpenCIM messages to/from other station devices such as QC
systems.

PLC The PLC Manager PC uses RS232 to:
Send pallet destination informationtothe PLC
Send commandsto the PLC

Receive status messages fromthe PLC

Peripheral Peripheral devices can be attached to the RS232 ports of an ACL
Devices controller(e.g. barcode reader).
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2.8.3. Inputs/Outputs

I/0 connections can be usedto turn production devices on and off, and to transmit binary information
aboutthe status of a device. A separate wire carries each I/O signal. |/O connections use alow voltage
DCsignal. The exact voltage depends on the specifications of the devices being connected.

I/O connections are used forsignaling purposes only. An outputsignal should neverbe used to directly
drive a piece of electrical equipment. In this case, an output signal should be buffered through arelay or
otherdevice to preventoverloadingthe circuit.

The following CIMdevices use /O connections:
e PLC(toraise and lower piston stops)
e Magneticsensorsat conveyorstations used to send palletIDs to the PLC
e Processing machines (to operate the machineand reportits status)

e Devicesattachedtoan ACL controller’s|/O ports (e.g. an automaticscrewdriver, apneumatic
gripperfora robot, etc.)

2.9. INTEGRATION

In the previous sections you were given an overview of the entire cell. This section describes the
integration of various systems and devices by considering the sequence of events when a part moves
from station to station for processing.

When the user activates a production order, the CIM Manager builds a production plan. This plan
includesthe partsto be processed, the stations wherethey are to be processed, and the production
activities they will undergo.

In the sample scenario presented below, acube moves from storage inthe ASRS to a CNCstation where
itismachinedintoabox. The table below provides astep-by-step description of the flow of information
throughoutthe CIM associated with making a box. Note that operations which are listed in the same
grid take place concurrently.

Message Source  Message Message Content
Destination (Command messages in normal typeface)
(Status messagesin italics)

ASRS Station

CIM Manager =PLC Stop the nextempty palletthatarrivesat the ASRS
station.

PLC =CIM Manager Empty pallet has arrived atthe ASRS station.

CIM Manager =Robot Controller Use robotto remove atemplate with acube from
storage and place iton the pallet..

Robot Controller =CIM Manager Templateis in place on pallet.

CIM Manager =PLC Release this pallet from the ASRS station. Stop this

palletwhenitarrivesatthe CNC station.
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Message Source  Message Message Content
Destination (Command messages in normal typeface)
(Status messagesin italics)
PLC =CIM Manager Pallet with cube has arrived at the CNC station.
CNCStation
CIM Manager —=Robot Controller Use robotto remove template from palletand

place it on buffer of CNCStation.

Robot Controller

CIM Manager

=CIM Manager

=PLC

Template with part is waiting on bufferof CNC
station.

Release pallet from CNCstation.

CIM Manager

—=Robot Controller

Use robotto place partin CNC machine.

Robot Controller

=CIM Manager

Partis in CNC machine.

CIM Manager =CNCMachine Use the CNCmachine to reama holeinthe cube
to forma box.

CNC Machine =CIM Manager Process complete. Box ready.

CIM Manager —=Robot Controller Use robotto place box on templatein buffer.

CIM Manager =PLC Stop nextempty pallet at CNCstation.

Robot Controller

PLC

=CIM Manager
=CIM Manager

Box s in place on template.

Empty pallet has arrived at CNC station.

CIM Manager

—Robot Controller

Use robotto place template with box on pallet.

Robot Controller

=CIM Manager

Templateis in place on pallet.

CIM Manager

=PLC

Release pallet fromthe CNCstation. Stop this
palletwhenitarrives atthe Assembly Station ...
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3. Safety

The OpenCIMcellisa complex system containing many different machines, each potentially dangerous
if propersafety practices are not followed. Certain safe operating practices apply to all, while others are
device specific. This chapter presents the general rules, followed by a brief discussion of the safety
requirements of each component and contains the following sections:

e General Safety Rules, describes the general safety rules that must be followed inthe OpenCIM
cell surroundings area.

e Robot and ControllerSafety, describes the safety rules that must be followed when using the
OpenCIMrobotsand controllers.

e CNC Machine safety, describes the safetyinstructions that must be followed when using the
OpenCIMCNC machines.

e ASRS Safety, describes the safety instructions that must be followed when using the OpenCIM
ASRS storage systems.

e Conveyorand PLC Safety, describesthe conveyerand PLC safetyinstructions.

In addition, the User Manuals forall robots and CNC machines contain full descriptions of the safety
proceduresand warnings forthese devices. The useris strongly urged to read these manuals before
working with the devices.

& @ Do notapproach any OpenCIM equipment before reading the safety guidelines in
Warning! this chapter.

3.1. GENERAL SAFETY RULES

The following rules should be followed when in the vicinity of all moving machinery inthe CIMcell such
as robots, ASRS, or conveyor.

A @ Exercise caution wheneveryou arein the area of the CIM cell,
Warning!

e Be sureyouknow the location of the ON/OFF switch, and any emergency shutoffswitches, on
the following equipment:

e Robotcontroller
e Palletconveyor
e CNCmachines

e Bealertsinceanyidle piece of equipment could start up suddenly. All CIM machinery can be
turned on and off unexpectedly viacomputer control.

e Exercise special cautioninthe vicinity of robots since they can start up without notice and move
inunexpected ways.
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Members of a group should be careful not to crowd too close around moving equipmentwhen
observingthe activities at a given station.

Do not come near a movingdevice whenitisin operation. Be careful that hair, clothes
(especially loose sleeves) and jewelry are keptaway from the mechanism.

Do not stick your fingersinto adevice whileitisin operation; they may get caughtin the
mechanism.

Keepthe work area clean and free of clutter.
Do not exceed the loading capacity of a device.

Turn off a device before attempting adjustments, performing maintenance or measuring a part.

3.2. ROBOT AND CONTROLLER SAFETY

Extreme caution must be exercisedinthe use of OpenCIMrobots. Recklessness may cause physical
harm to the operatorand otherpeopleinthe vicinity.

Setup a protective screen orguardrail around the robot.

Make sure the robot base is properly bolted to a table or pedestal. Otherwise, the robot may
become unstable and topple during operation.

Do not use physical force on the robot arm to change its position, orforany otherreason.
Be sure the robot arm has sufficient space in which to operate freely, especially during homing.

Before connectinganyinputoroutputto the controller, and before approaching or handling the
robot, make that the controller’s main power switch is turned off.

Before openingthe controller housing, be sure to unplug the controller power cable from the AC
poweroutlet. Itis not sufficient to switch off the power; the powersuppliesinside the controller
still contain dangerously high voltages.

Before removingany fuses, be sure to turn off the controllerand unplug the controller power
cable fromthe AC poweroutlet.

@ To immediately abortall running programs and stop movement of all axes
(e.g. robots):

e Pressthe Abortor Emergency Stop key onthe teach pendant(TP), or
e Pressthe controller’sred Emergency button.
e |n ACL controller: Use the ACLcommand A <Enter>, or

e inScorbase, pressthe STOP iconon the toolbar.
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3.3. CNC MACHINE SAFETY

The followinglist contains general safety instructions for the use of CNC machines. Be sure you adhere
to the safety rules forthe specificmachinesincluded inyourcell.

3.4.

Always wear safety goggles when nearthe machine. Be aware that some materials, such as the
brass bars, spray chips while being processed. Make sure all persons nearthe machine are
protected.

Keep children and visitors away. Set up the machine so that children orvisitors unfamiliar with
the machine cannot start it. Protect the machine against unintentional use by removing the
switch key.

Chuck parts and tools firmly and safely.
Perform measuring and chucking work only when the machine is at a standstill.

Remove adjusting key and wrenches even when the machine is not being used. Neverattach
chuck keystoa machine with achain or similarconnector.

Always work with sharp tools.

ASRS SAFETY

Thissection describes the safety instructions that must be followed when using the OpenCIM ASRS
storage systems (ASRS Carousel, ASRS? ASRS-36, ASRS-36u, ASRS-36uX2), each of which is describedin
the sections thatfollow.

3.4.1.

ASRS Carousel

The followinglist contains safety instructions forthe use of ASRS Carousel:

3.4.2.

Do not place yourhand or any otherobjectin or nearthe maindrive belt, located underthe
lowest level of the ASRS carousel, while the device is operating. The beltis extremely dangerous
and can cause severe injury.

Make sure that the carousel has been disconnected fromthe AC power supply before
approachingthe motorand belts.

ASRS 2 and ASRS-36

The followinglist contains safety instructions for the use of ASRS%2 and ASRS-36

Do not enterthe robot’s working envelope or touch the robot when the systemisin operation.
Use caution when moving the ASRS2and ASRS-36 robots by means of the teach pendant.

To halt movement of the ACLrobots which tend the ASRS2and ASRS-36 units, do any of the
following:

Pressthe Abort or Emergency Stop key on the teach pendant, or
Pressthe controller’sred Emergency button, or

Use the ACL command A <Enter>.
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3.4.3.

ASRS-36u and ASRS-36uX2

The followinglist contains safety instructions for the use of ASRS-36u and ASRS-36uX2:

Do not enterthe robot’s working envelopeortouch the robot whenitisin operation.

Excercise caution when moving the ASRS-36u and ASRS-36uX2 robots by means of the teach
pendant.

To halt movement of the USB robot which tends the ASRS-36u and ,ASRS-36uX2 units, do any of
the following:

Pressthe Abortor Emergency Stop key on the teach pendant, or
Pressthe controller’sred Emergency button, or
Use the Stopicon inthe Scorbase software toolbar.

Opening any of the plexiglass doors which enclose the ASRS? will automatically and immediately
halt allmovementofthe ASRS robot. Upon closing the door, movement will resume.

3.5. CONVEYOR AND PLC SAFETY

The followinglist contains the conveyerand PLCsafety instructions:

Be sure you know the location of the conveyor’s power ON/OFF switch. To immediately stop
the conveyor, simply shut off this switch.

Keep hands and objects away from the conveyor drive unit.

Do not tamper with the conveyor motor. Do not remove the conveyor motor covers under any
circumstances.

Do not touch or tamper with the powersupply inside the PLC near the conveyor motors.

Do not tamper with the switch and connector box for the 100/110/220/240/380V AC power
supply (depending on device)
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4,

Installation

This chapter describes the hardware assembly processes, the wiring connections, the software
installation and configuration procedures and system verification and more. Itincludes the following
sections:

4.1.

OpenCIM Installation Workflow, describes the required orderforinstalling the OpenCIM
system components.

Hardware Installation, describes the assembly instructions of the hardware components of the
OpenCIMsystem.

Wiring, describes the wiring connection procedures of the hardware componentsinthe
OpenCIMsystem.

Software Installation, describes the network setup and the OpenCIM software installation and
configuration.

Robot Positions and Homing, describes how to teach the robot positions atthe OpenCIM
stations.

System Check, describesthe verification and adjustment procedures of the hardware
componentsanddevice drivers.

OPENCIM INSTALLATION WORKFLOW

The OpenCIMsystemis normallyinstalled in the following order:

1

2.

Hardware Assembly, described in Hardware Installation.
Wiring connectionsincluding network hardware, described in Wiring.

Software installation including software protection keys and network setup, described in
Software Installation.

Teaching of robot positions, described in Robot Positions.

Checking and adjustment of devices, for standalone and system operation, described in System
Check.

OpenClMhardware configurations vary. This chapter presents the basicguidelines forsetting up CIM
equipment. Additional installation instructions will be provided separately for the specificequipment
and configuration of your OpenCIMcell.

4.2.

HARDWARE INSTALLATION

Before installingthe OpenCIM, examine itforsigns of shipping damage. If any damage is evident,
contact your freight carrier, and begin appropriate claims procedures.

Make sure you have received all the itemslisted on the shipment's packing list. If anythingis missing,
contact your supplier.
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For personal safety and forsufficient access to the stations fromall opensides, afree areaof at least
one meteraround each stationis recommended.

Be sure you comply with all safety guidelines and warnings inthe user manuals supplied with the robot,
controllerand otherdevices.

Some stations may have tables with slotted surfaces or predrilled holes to facilitate the mounting of the
robotsand devices.

4.2.1. Conveyor and Pallets

Refertothe instructions provided with yourconveyorand/orOpenClMcell.

Setup the conveyorwithinreach of the powersupply and the air supply.

Assemble the conveyorand attach the conveyorbuffers at each station.

Make sure the conveyorisassembled sothatit moves clockwise or counterclockwise dependingonyour
specificsystem layout.

Place the pallets supplied with the system anywhere along the conveyor with the arrow on the pallet
pointinginthe direction of movement of the conveyor.
4.2.2. Robotsand Robot Controllers
The basic stepsforinstallingaroboticsystemforuse inthe OpenClMcell are described below:
1. Setuptheroboticsystemaccordingtothe instructionsinthe User’s Manual supplied with the
robot/controller.

2. Interface the roboticsystem with relevant accessories (/0 devices and soon.)

3. Oncetheroboticsystemisfunctional, createacommunicationinterface usingthe OpenCIM
software.

For detailed instructions on connecting the robotand controller, referto the User’'s Manual supp lied
with the robot/controller. In addition, referto the instructions provided with your OpenCiMcell.
4.2.3. ASRS

Most ASRS systems are pre-assembled units that have to be placed neara conveyor station so that
pallets can be loaded/unloaded. If you customize the ASRS make sure thatthe tendingrobot canreach
allrelevant elements and optimize the layout with respect to the tending time of the robot.

Refertothe instructions provided with your ASRS and/or OpenCIMcell.

4.2.4. Barcode Reader

The standard Barcode readeris normally mounted within robot reach onthe conveyor nexttothe ASRS
stop stationin orderto check outgoingandincomingtemplate IDs. It requires a 5.6V DC powersupply
and a RS232 connection eithertothe Station PCor to the robot controller.

Refertothe instructions provided with yourbarcode readerand/or OpenCIMcell.
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4.2.5. RFID Reader

RFID (Radio-frequency ldentification)isacommonly used automaticidentification technology that
transmits an identification serialnumber using radio waves.

The standard RFID readeris normally mounted within robot reach on the conveyor next to the ASRS
stop stationin orderto check outgoingtemplate IDs. It requires a 12V DC powersupply and an RS232 or
USB port on the Station PC.

Refertothe instructions provided with your RFID readerand/orOpenClMcell.

4.2.6. Pneumatic Devices

Pneumaticdevicesin astation (pneumaticdoor, fixtures, caliper, airblows, etc.) including position
sensors are normally interfaced through the I/Os of the robot controller. They can also be controlled by
a separate PLC if requested by the customer. In any case, pneumaticdevices require the appropriate
supply of compressed and conditioned air.

Refertothe instructions provided with the specificdeviceand/or OpenCiMcell.

4.2.7. Palletizing Racks and Buffers

Normally, buffers are mounted on the conveyor but, fora specificstation layout, itis possible to attach
themto a table. Palletizing racks are used as a flexible storage that can be adapted tovarious parts by
using sets of differentsized pins. Make sure the pins are arranged identically for each part of the same
typeinthe palletizing rack.

Refertothe instructions provided with the OpenCIMcell.

4.2.8. Templates

Templates are used to transport parts within the system. Templates, which have agrid of holes together
with different sized pins, allow flexible adjustment for different partsin a similarway to the palletizing
racks. Make sure the pinsare arranged identically on all templates which will hold identical parts.

Refertothe instructions provided with the OpenCIMcell.

4.3. WIRING

Wiring depends on the actual stations, machines and devicesincluded in your OpenClMinstallation.
Most systems are installed by atrained engineer who will supply you with specificwiring documentation
(communication layout) to enable you to easily understand and maintain the system.

Refertothe documentation and wiringinstructions provided with the OpenCIMcell.

4.3.1. Network

Itis possible to operate the OpenCIMon any desktop or laptop PCwhich complies with the required
hardware specificationsin which a network board (adapter) has beeninstalled, providing that you have
installed the software driver which enables the adapterto work with the Windows Operating System.
For furtherdetails, see Network Setup. Network wiring, which is documented in the communication
layout, is performed through a hub.
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4.4. SOFTWARE INSTALLATION

Thissection describes how to set up the OpenCIMnetwork as well how to install and configure the
various OpenClMsoftware components such asthe OpenCIM projects, the web viewer and more.
4.4.1. Network Setup

Once Windows has beeninstalled and all PCdevices (mouse, graphiccard, network card, and so on)
have beensetup on each PCthat is to be usedinthe OpenCIMnetwork, set up the network as
describedinthe following procedure:

To setup the network:

1. Definethe Network Workgroups and computer names. Computer names are case -sensitive. Itis
recommended thatyou use namessuch asthese:

Network Workgroup CIM
CIM Manager PC CIM-MANAGER

Station PCs CIM-PC1, CIM-PC2, etc. on which the logical workstations (WS1,
WS2, etc.) of the CIM are located

2. Setthe TCP/IP network protocol as your communication protocol. Select the IP address as
follows: If your network Workgroup is part of a global network (i.e.isconnectedtoaserver)
choose the option: Obtain an IP address automatically.

If your network workgroupislocal (i.e. not connected toaserver) setthe IP address, for
example, as 200.1.1.1 and increment the last digit for each additional PC.

For all PCsin the CIM, specify the same subnet mask, forexample, 255.255.0.0. For details,
contact your network administrator.

3. Ifyouareusingmorethan one PC,itisa good ideatoverifythatthe PCs are connectedtothe
network.

To see the names of the connected PCs, followone of the procedures outlined below.
e InWindows 7:
= ClickStart | Network
e In Windows 8.1/10:
= Access This PC.

If you don’tsee the PC names, wait a few seconds and press F5. If the names are still not displayed,
checkthe network setup again.
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4.4.2. Installing the OpenCIM Software

Aftersettingup the network, the nextstepistoinstall the OpenCIMsoftware. The following procedure
describes how toinstall one of the OpenCIM products (OpenCIM, OpenCIM Offline, OpenFMS). You can
cancel the setup process at any time by pressing Cancel.

® By default, the software will be installed in the path X:\Program Files\Intelitek\OpenCIM (where
Xis the systemdrive). If you already have a previous version of the software in a directory of this
name, select a different directory name for the new installation.
Installation of multiple products on the same PC is permitted provided that you have a license for
each product.

To install the OpenCIMsoftware:

1. Fromthe Install folder, runthe setup.exefile.

2. Inthe Welcome window of the Installation Wizard choose Next. The License Agreement window
isdisplayed.

OpenCIM - InstallShield Wizard

License Agreement

LICENSE AGREEMENT

This document is an agreement between you, the LICENSEE, and Intelitek, Inc (hereinafter
"Intelitek")

BY INSTALLING , OPENING, OR USING THIS SOFTWARE YOU ARE AGREEING TO
BECOME BOUND BY THE TERMS OF THIS AGREEMENT, WHICH INCLUDES THIS |
SOFTWARE LICENSE

If you do not agree to the terms of this agreement, promptly return the package to the place
where you obtained them.

DEFINITIONS
Licensee:
The current registered user of this product, either an individual or entity.

QOriginal Licensee:
The registered user of this product prior to any license transfer

Figure 11: License Agreement Window
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Review the Intelitek software license agreement. You must accept the terms of thisagreementin
orderto complete the installation. If you do not accept the agreement, you cannot proceed with
the installation. To accept, click Yes. The Installation Mode window is displayed.

Installation Mode ———— 52|

Installation Mode

the mode that b

stallation mode:;
0 r Jeschptioft———————————
OpenClk Offline I W - Il featured
OpenFiS .
Projects

wheb Wiewer- Client
Wiork station Environment

Figure 12: Installation Mode Window

3. Selectthe OpenCIMproductthatyouwant toinstall and click Next. The Project Selection
window is displayed.

@ The WorkStation Environment option is used (by Intelitek technical support personnel) to install
system components necessary to run device drivers from a PC which is not the CIM Manager PC.
Forfurther details, see Software for WorkStation PCs.
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QpenCIM - InstallShield Wizard =3

Project Selection

Figure 13: Project Selection Window

4. Selecttherequired projectstoinstall.
5. Selecttherequired optionasfollows:

= Select OpenCIM Projects to add the default OpenCIM projects to your existing OpenCIM
installation.

= Select OpenCIM Curriculum Projects to add the OpenCIM Curriculum Projects to your
existing OpenCIMinstallation.

® You canselect one or both of the above.

6. Click Next. The Web Viewer Configuration window is displayed.
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DpenCIM - InstallShield Wizard [=3a]

Web Yiewer Configuration

and configure [ntemet [nformatio

@

Figure 14: Web Viewer Configuration Window

7. Checkthe Web Viewerbox and click Nextto addthe Internet Information Services (11S) Web
Server(necessary forthe web viewer), and to configure the Web Serverto work with the Web
Viewer. The Choose Destination Location window is displayed.
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OpenCIM - Install Shield \Wizard ﬁ

Choose Destination Location

all OpenCIM i the: fal

2] :

Figure 15: Choose Destination Location Window

8. Click Nextto install tothe defaultfolder, orclick Browse and choose anotherfolder. The Select
Program Folder window is displayed.

OpenCIM - InstallShield Wizard X

Select Program Folder
P a program folder

ting Folders

Microsoft Developer Network
Microsoft Office

Microsoft SOL Server 2005
Microsoft Visual Studio 2008
Microsoft Visual Studio 6.0
Microsoft Windows SDK vB.04
OpenCIM

Startup

Tablet PC

Trend Micro DfficeScan Client
Workstation

‘Yahoo! Messenger

Figure 16: Select Program Folder Window
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9. Click Nexttoacceptthe default Program Foldername.(You mayalsotype anew foldername or
selectanotherfolderfromthe existingfolderslist.)

10. Theinstallation progress baris displayed on the screen. When prompted by the on-screen
instructions, click Ok to install the Project Managerlaunch icon on your desktop.

11. The Installation Complete window is displayed when installation has been successfully
completedasshownin Figure 17.

OpenCIM - InstallShield Wizard

InstaliShield Wizard Complete

has successfully instal statior ent. Click Finish to exit

Figure 17: Installation Complete Window

12. Click Finishto exitthe InstallShield Wizard.

Zia
Project

a. TheProjectManagerlaunch ™="=3=r jconis addedtothe Desktop.

b. Project Managercan also be initialized by clicking on Project Managerﬁ which can
be accessed by clicking Start | All Programs | OpenCIM.

= %

c. TheOpenCIMApplications, CIMManager and CIM Setup are both activated
fromthe Project Manager application which can be launched from the desktop shortcut
icon or from the OpenCIM popup menu.

d. RefertoChapter5, CIM Project Managerfor furtherdetails.

4 Installation 47
4.4 Software Installation



Intelitek»»

e. Ashortcutto the foldercontainingthe projectsthatwere installed is alsoaddedtothe
Desktop andthe Start menu.
4.4.3. Installing OpenCIM Projects

The OpenCIMInstallation wizard enables you to add OpenCIM Projects to an existinginstallation, as
describedinthe following procedure.

To install OpenCIM Projects:

1. [Initiateinstallation of OpenCIMby runningthe setup.exe file (Install folder).

2. Inthe Welcome window of the Installation Wizard choose Next. The License Agreement window
isdisplayed.

r = PPy
OpenCIM - InstallShield Wizard =)

License Agreement

ng license agreement carefully.

key to see the rest of the agreement

LICENSE AGREEMENT

This document is an agreement between you, the LICENSEE, and Intelitek, Inc [(hereinafter
"Intelitek")

BY INSTALLING , OPENING, OR USING THIS SOFTWARE YOU ARE AGREEING TO
BECOME BOUND BY THE TERMS OF THIS AGREEMENT, WHICH INCLUDES THIS |
SOFTWARE LICENSE

If you do not agree to the terms of this agreement, promptly return the package to the place
where you obtained them.

DEFINITIONS
Licensee:
The current registered user of this product, either an individual or entity.

Original Licensee:
The registered user of this product prior to any license transfer

Figure 18: License Agreement Window
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3. Reviewthe Intelitek software license agreement. You must accept the terms of thisagreementin
orderto complete the installation. If you do not accept the agreement, you cannot proceed with
the installation. To accept, click Yes. The Installation Mode windowis displayed.

Installation Mode

OpenCIk Offline
OpenFid 5

wieb Viewer- Client
“work.station Ernvironment

Figure 19: Installation Mode Window. Installing Projects

4. SelectProjectsandthenchoose Next. The Project Selection window is displayed.

Project Selection

Figure 20: Project Selection Window
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5. Selecttherequiredoptionasfollows:

= Select OpenCIMProjects to add the default OpenCIM projects to your existing OpenCIM
installation.

= Select OpenCIM Curriculum Projects to add the OpenCIM Curriculum Projects to your existing
OpenClMinstallation.

@ You can select one or both of the above.

6. Click Next. The Project Installation Mode window is displayed containing the software
installation modes that contain the project or projects that were chosenin the previous step).

Project Installation Mode

iztallation mode that will contain

Figure 21: Project Installation Mode Window

7. Selectthe appropriate projectinstallation modeand Click Next. The OpenCIM Installation wizard
beginstoinstall the selected projects onto yourcomputer. When the installation is complete.
The InstallShield Wizard Complete window is displayed.

8. ClickFinishtoexitthe Wizard. The selected projects will be displayed in the Archive tab, the
nexttime you activate the Project Manager application.
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@ The default destination forthe projects is:

@ C:\Users\Public\Documents\Intelitek\OpenCIM\Projects

4.4.4. Manual Web Viewer Installation

Itisrecommended thatyouchoose toinstall and configure the Internet Information Server (l1S)
automatically by checkingthe box in the Web Viewer Configuration window which appears during the
OpenClMinstallation procedure.

The following section describes how to install the Internet Information Server (11S) and configure the
Web Viewer manually.

Afterinstallingthe OpenCIMsoftware, the Web Viewer can be installed and configured manually as
showninthe stepsoutlined below:

e Installingthe IS, describes the installation procedure for the Internet Information
Server(lIS).

e Configuringthe Web Viewer, describes the configuration of the web server.
4.4.4.1. Installingthe lIS
In Windows 7:

1. Fromthe Start menuselect Control Panel | Programs | Programs and Features | Turn Windows
Features On or Off (Inthe Tasks area on the left of the window.)

2. Click Continue onthe security dialog box orif you are an administrator, enter youradministrator
account information and click Continue. The Windows Features windowis displayed.

Windows Features [ (]
Turn Windows features on or off @

To turn a feature on, select its check box. To turn a feature off, clear its
check box, A filled box means that enly part of the feature is turned on.

= . Internet Information Services -
[T 1, FTP Publishing Service
= . Web Management Tools
(=] L 156 Management Compatibility
., 56 Management Conscle
|, TS & Scripting Tools
I8 6 WMI Compatibility
) IS Metabase and IS & configuration compatibility
. I Management Conscle
[] 1) 1S Management Scripts and Tools

[] L 05 Management Service <
4 mn |

m. |

[ ok ]| conced |

Figure 22: Windows Features Window — Internet Information Services

3. ExpandInternetiInformation Services | Web ManagementTools | IIS 6 Management
Compatibility. Verify thatall its branches are checked as shown in Figure 22.
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4. ExpandInternetInformation Services | Web ManagementTools | World Wide Web Services
Application Development Features and check the following branches:

e ASP

e |SAP| Extensions

The screen should now appearas follows:

Windows Features 1 |ﬂl
Turn Windows features on or off (7]

Ta turn a feature an, select its check hox To turn a feature off, clear its
check box & filled box means that only part of the feature is turned on,

[C] . IS Managerment Scripts and Tools *
[[] | OSManagement Service
o [ ) world vide Web Services
= @ | Application Developrent Features
. MET Extensibility
. &SP
o BSPUMET
, cal
, I5APT Extensions
, ISAPTFilters

) Server-Side Includes o
4 ] |

m. |

OO0EOOEO

[ ()4 ][ Cancel ]

Figure 23: Winows Features Window- World Wide Web Services
5. Click OK.

6. TorestartthellS pressthe® Start button. Tostop the IIS server press the Stop® button.
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In Windows 8.1/10:

7. Fromthe Start/Search menu, access the Turn Windows features on or off window.

Windows Features — O x
Turn Windows features on or off (7]

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

=
(]

.NET Framework 3.5 (includes .MET 2.0 and 3.0) ~

B
(w]

MNET Frarmnework 4.6 Advanced Services

Active Directory Lightweight Directory Services
Embedded Boot Experience

Embedded Logon

Embedded Shell Launcher

Hyper-V

]

Internet Explorer 11
Internet Information Services

(=]

Internet Information Services Hostable Web Core
|solated User Mode

| enarv Camnonents

1O00mROO00O00

al

Cancel

8. Expand InternetiInformation Services | Web ManagementTools | IS 6 Management
Compatibility. Verify that all its branches are checked.

Windows Features — O x
Turn Windows features on or off e

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

L[] | Hyper-V ~
Internet Explorer 11
om
1 | FTP Server
= [m] | Web Management Tools
= 15 & Management Compatibility
15 & Management Console
IS 6 Scripting Tools
15 & WMI Compatibility
15 Metabase and [15 & configuration compatibility

[ |15 Manaoement Console W
£ >

Cancel
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9. ExpandInternetiInformation Services | World Wide Web Services | Application Development
Features andcheckthe following branches:

e ASP

e |SAP| Extensions

Windows Features — O et
Turn Windows features on or off 7]

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

m] | Web Management Tools ~
= [m] | World Wide Web Services
= @ | Application Development Features
MET Extensibility 3.5
MET Extensibility 4.6
Application Initialization
ASP
ASP.MET 3.5
ASP.MNET 4.6
Cal
I5AP| Extensions
ISAPI Filters hd

Cancel

1ROO0-O0n

10. Click OK.

4.4.4.2. Configuringthe Web Viewer

Afterinstallingthe lIS manually, the next stepisto configure the Web Viewer. When reinstalling or
upgradingthe Open CIM application, the configuration procedures described in this section are not
required.

This section describes how to configure the Web Viewer.

@ In orderforthe Web Viewer to work when the firewall is enabled, Port 80 in the firewall must be
opened.
4.4.5. Configuring the Web Viewer
The following procedure describes how to configure the web viewer.
To configure the web viewer:

1. Fromyour windows Start menu, select Run. The Run window is displayed. For Windows 8.1/10,
skip to the next step.
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2. For Windows 7, type dcomenfgin the Open field and click OK. For Windows 8.1/10, enter
dcomenfgin the Start/Search menu. The Component Services window is displayed as shownin
Figure 24.

#. Compo nei ees EEL r

%. File Action View Window Help [=I=]x]

e 2@ X0 @ DIE
(] Console Root:

4 % Component Services ﬁ' «ﬁ' # ﬁ’ ‘ﬁ ‘ﬁ' ﬁ

4 || Computers
Found New Found New  foxhhelp fté0 gameux ghost

“8 My Computer sy Hardware... Hardware... Reporting
| COM+ Applications

e M A A A A A A

& 7 Distributed Transaction Coordinator|| Health Key HTML 123DUtility  1ASDataSto.. IASExtensi... IE User IS Admin
i and Certific... Application Broker Service
o [3] Event Viewer (Local)
b L5 Services (Local) e’
@
& @ ¥ & & @&
IS CertObj ISw3 IS WAMREG iisctl IMAPIZ Ink\Watson Internet
Control admin Ser... E

Xp
intl. cpl IPBusEnum  IpsOptInSre  Java Class: logagent Machine Manage
COMm. ms, vi.. Debug.. [ElIVETTs

¥ & &§ § & ¢ @

MAPIMail  MCKeylnp... Mcx2Setup  MoxMdeO... MediaCata.. Messenger MFCongest..,
Previewer Class OLE DB Pr... Class

¥ & & & & ¢ @

Microsoft  Microsoft Microsoft  Microsoft  Microsoft  Microsoft  Microsoft
Agent Serv... Audio Devi... Block Lew..  Clip Or..  Developme.. Docume.. Equation3.0

< i J ¢+ %’ ﬂ’ ﬁ' 'ﬁ' # 'ﬁ' %’ Y

= ——— — . = —

lor...

Figure 24: Component Services Window

3. Inthetree menuinthe left pane, browse to ComponentServices | Computers | (My Computer
— forWindows 8.1/10) | DCOM Config.
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4. Right-click Manage Documentand select Properties. The Manage Document Properties window
appears displaying the General tab.

tdanage Docurment Properties IEI

General | Lacation | Security I Endpoints I Identit_l,ll

General properties of this DCOM application

Application Mame: Manage Docurent
Application 1D {7441582F-40CE -45F9-BFCO-4DBASTE 71802}

Application Type: Local Server

Authentication Level: | Mone -

Local Path: CAPROGRA™IMKTELI™1M0 penCIMAEINYMAN

Leam maore about zetting these properties.

(]9 ][ Cancel ] Apply

Figure 25: Manage Document Properties Window- General Tab

5. Fromthe Authentication Level dropdown list, select None.
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6. Selectthe ldentitytab, as shownin Figure 26.

Manage Document Properties @'ﬁ

| General | Lacation | 5 ecurity | Endpn:nints| [dentity |

Which user account do pou want to use ba run this application’?

@ The interactive user,
() The launching user,
(70 Thiz uzer.
User: Browse...

FPaszwiord:

Confirm pazszwiord:

The spztem account [zervices only).

Learn mare about sething these properties.

[ k. ][ Cancel H Apply

Figure 26: Manage Document Properties Window-Identity Tab

7. SelectTheinteractive userand click Apply and then OK to close the Management Document
Properties window.
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To change security settings, repeat steps 1-5above, and proceed as follows:

1. Selectthe Securitytabas showninFigure 5-19:

F

Manage Document Properties

PR

| General | Lu:u:atiu:un| Security | E ndpaints I Identit_l,l|

Launch and Activation Permiszions

71 Use Default

@ Customize

Aooezs Permiszions

) Usze Default

@ Customize

Configuration Permizsiong

(71 Use Default

@ Customize

Learn mare about setting these properties.

Edit...

0k, ][ Cancel H Apply

Figure 27: Manage Document Properties-SecurityTab
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2. IntheLaunch and Activation Permissions area, select Customize and click Edit. The Launch and
Activation Permission windowis displayed.

Launch and Activation Permission m

Security

group Or User names:
52 SYSTEM
52 INTERACTIVE

[ Add... ][ Remove ]

Permissions for [USR Bllow Deny

Local Launch
Remate Launch
Local Activation
Remote Activation

OROEE
OoEE

| Learn about access control and permissions

[ 0K ][ Cancel ]

Figure 28: Launch and Activation Permission Window

3. Selectthe Allow check boxesfor Local Launch and Local Activation.
4. ClickAdd | Advanced | Find Now.
5. Scrollthroughthe list of searchresults tofind the following user:

= JUSR

6. Double clickthe name.
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7. Click OK.

Launch and Activation Perrmission ? X

Securty

GI’CIIJP ar User names:

SR 5YSTEM
SR Administrators (LENOVO-EJ' Administrators)
SR INTERACTIVE

821UsR

Add... Remove

Permissions for IUSR

Local Launch
Remate Launch
Local Activation
Remote Activation

DDDDg

Cancel

8. Returnto the Manage Document Properties window. Inthe Access permissionsareain the
Security Tab, select Customize and click Edit.
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e [P s
oo |

Group or user names:

82 SELF
SAIUSR
52 SYSTEM
[ Add ] [ Remove ]
Pemissions for IUSR Allow Deny
Local Access ]
Remote Access ]

Leam about access control and pemissions

[ ok || Ccancel |

Figure 29: Access permissions Window
9. Repeatsteps4dto?.
10. Select Allow forLocal Accessin the Access Permissions window.
11. Click OK.

12. Restartyourcomputer,inorderforthe changesto take effect.

Before you can activate the Web Viewer, you must activate the Web Viewerin the CIMModes window,

accessed fromthe Modes button on the CIM Manager toolbar, as described in Modes Dialog Box
in Chapter6, Operating CIMManager. In addition, the HTTP protocol must be enabledin orderto access
the Web Viewer.

4.4.6. Software for Workstation PCs

In orderto be able to use OpenCIMmoduleson a station PC, you must install the Workstation software.
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@ Forworkstation PCs which require Viewflex and/or Scorbase software, itis highly recommended
thatthey be installed before the installation of the Workstation Environment

@ They can howeverbe defined manually within the project directory by modifying the

configuration files which they use. Refer to Chapter 12 OpenCIM Loader: DDLoader.EXE for more
details.

@ Microsoft.Net Framework 4.0is required on the client PC for the use of the OpenCIM RFID driver,
and will be installed automatically if it is not already installed on the workstation PC.

4.4.6.1. Installingthe Workstation Software
To install Workstation software:

1. Fromthe Install folder, runthe setup.exefile.

2. Inthe Welcome window of the Installation Wizard choose Next. The License Agreement window
isdisplayed.

r P
OpenCIM - InstallShield Wizard =)

License Agreement

Please read the [t g gresment carefully.

Press the PAG 0 est of the agreement

LICENSE AGREEMENT

This document is an agreement between you, the LICENSEE, and Intelitek, Inc [hereinafter
"Intelitek")

BY INSTALLING , OPENING, OR USING THIS SOFTWARE YOU ARE AGREEING TO
BECOME BOUND BY THE TERMS OF THIS AGREEMENT, WHICH INCLUDES THIS |
SOFTWARE LICENSE

If you do nat agree to the terms of this agreement, promptly retum the package to the place
where you obtained them.

DEFINITIONS
Licensee:
The current registered user of this product, either an individual or entity.

Original Licensee:
The registered user of this product prior to any license transfer

Figure 30: License Agreement Window

3. Reviewthe Intelitek software license agreement. You must accept the terms of this agreementin
orderto complete the installation. If you do not accept the agreement, you cannot proceed with
the installation. To accept, click Yes. The Installation Mode window s displayed.
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Installation Maode E

Installation Mode

t the mode that

OpenCIk
OpenClk Offline
OpenFis

Projects

“'eb Yiewer- Clignt

Figure 31: Installation Mode Window

4. Select Workstation Environment and click Next. The Choose Project window is displayed.

| OpenCIM - InstaliShield Wizard

JPE—
MCIM- Mans gerPublic\Documentstintelitek \0 penCIM'\Projects \CIM-08-2-DEM

Figure 32: Choose Project Window

5. Browse tothelocation of the projectthat the workstation environment will be usingand click
Next. The Selecta Workstation windowis displayed.
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OpenCIkd - Install Shield \Wizard

Select a Workstation

ior b install,

Remote Graphic Dizplay

Figure 33: Select a Workstation Window

6. Selectthe workstationtoinstall, and Remote GraphicDisplay if desired (Referto Chapter6:
Operating CIMManager forinformation on configuring the Remote Graphic Display). Several
Workstations may be installed on one computer. Click Next.

= |fthe workstationyou are installing uses Viewflex, the Viewflex Path window is displayed.
Refertothe nextstep.

= |fthe workstationyou are installing uses Scorbase, the Scorbase Path window is displayed.
Refertostep 8.

= |fthe workstation does notrequire Viewflex nor Scorbase, skip tostep 9.
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OpenCIM - Installzhield Wizard

ViewFlex Path

A ————
C:MIntelitek WWiswFlex

Figure 34: Viewflex Path Window

7. Browsetothe location of Viewflex onyoursystem and click Next. The Viewflex Path window is
displayed.

@ Ifyou havenot yetinstalled Viewflex, click Skip to continue the installation process.

OpenCIn - InstallShield Wizard

Scorebase Path

PE—————
C:AIntelitek \SCORBASENBIN

Figure 35: Scorebase Path Window
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8. Browsetothe location of Scorbase on yoursystem and click Next. The Choose Destination
Folderwindow is displayed.

@ Ifyouhavenot yetinstalled Scorbase, click Skip to continue the installation process.

OpenCIM - InstallShield Wizard (=3

oose Destination Location

Figure 36: Choose Destination Location Window

9. Browsetothefolderinwhichyouwanttoinstall the Workstation Environment files and click
Next. The installation will begin.

Shortcutsfor the DDLoaders for the installed Workstations, and for the Remote GraphicDisplay if it was
installed, willbe added to the Desktop and to the Start menu.

4.4.6.2. Configuring Workstations
To use the OpenCIMmodules onastation PC, ensure thatyou performthe following procedures:

e On the CIM Manager and all Workstations, configure the firewall forcommunication with other
Workstationsinthe local network.

e On all Workstations, enable all workstationsin the local network to access the Manager PC
Drive in which the projects are installed by sharing the projects folder.

e Note:Inorder to work with the Remote Graphic Display with CIMcustom parts displayed
correctly on the Workstation, the following folder must be shared:

= C:\Users\Public\Documents\Intelitek\OpenCIM.
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44.6.2.1. Firewall Configuration

If the firewall of a Workstationis enabled, ports must be opened forthem for the Workstation to be
usedinthe local network. Openthe Map.inifile to see which portstoopen. For more details on thisfile,
referto Chapter 12: Inside OpenCIM.

In orderfor the Web Viewerto work, Port 80 must also be openedin the firewall.

44.6.2.2. Enable Access to CIM Manager

Before you begin, you mustverify that the settings displayed in Figure 39are on, to enable youto set
the foldersforsharing.

|22 Sharing and Discovery

Metwork discovery @ On IZE]
File sharing © On (v)
Public folder sharing @ On (v)
Printer sharing @ Off IZEII
Media sharing @ Off i:\zﬁl

Show me all the files and folders [ am sharing

Show me all the shared network folders on this computer

Figure 37:Sharing and Discovery Window
To verify thatthe correct options are on, follow these steps:

1. ClickStart | Control Panel | Networkand Internet | Network and Sharing Center.

2. Inthe Sharingand Discovery area, ensure thatthe firstthree items are on, asillustrated in Figure
5-29.

The projects are installed in the following location:

= C:\Users\Public\Documents\Intelitek\OpenCIM\Projects
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To Share a folder:

1.

2.

8.

9.

Click Start | Computer (Windows 7) oraccess This PC (Windows 8.1/10).
Browse toand right-click the required folder.

Select Properties | Sharing | Advanced Sharing (if you are not the administratoryou will need
to enterthe username and password).

Click Continue.

Select Share this folder.

Confirm thatthe Share nameis correct.
Click Permissions.

Check the Full Control option.

Click OK.

10. In the Advanced Sharing window click OK.

11. In the Properties window click Close.

On the Station PCs, map the drive of the Manager PC (where the projects are installed) through the
network, as follows:

1

2.

3.

4.

Selectand right-click My Computer. (This PC)
Select Map Network Drive.

Selectafree drive and write the path forthe Manager’s projects directory.
For example: Drive E: <path>\\Manager\Projects.

Check Reconnectat Logon and click OK.

On the Remote Graphic Display Station PC, map the drive of the Manager PC (where the OpenCIM
shared directoryislocated) through the network, as follows:

1

2.

4.

4.4.7.

Selectand right-click My Computer. (Windows 8.1/10: Access This PC)
Select Map Network Drive.

Selectafree drive and write the path forthe Manager’s projects directory.
For example: Drive E: <path>\\Manager\OpenCIM.

Check Reconnect at Logon and click OK.

Other Software

An OpenCIMsystem caninclude many devices which require additional software (e.g., Vision System:s,
CNCmachines, CAD/CAM, etc.).

Refertothe documentation and software installation instructions provided with each device.
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4.4.8. ACL Controller Configuration

The following procedure isvalid only for ACLcontrollertypes A and B. For other controllers, referto the
documentation and software installation instructions provided with each device.

At each station which contains an ACLcontroller, you will need to configure the controllerand download
the file ALL.CBUfrom the Station Manager PC to the ACL controller. This file contains all programs,
positions and parameters required for controller operationin the

OpenClIMenvironment.

To configure the controller from the ATS main screens:

1. Press<Ctrl>+F1 to configure the controller.

2. PressY toconfirmthe promptto configure the controller. You are then prompted by ashort
series of Controller Configuration options. Refer to the ATS Reference Guide provided with your
ACL controllerforcomplete instructions on configuring the controller.

Once you have confirmed the configuration, ATS will perform the configuration procedure. You can
ignore the message about the missing SETUP.PAR parameter file.

3. Whenthe > promptappears, press [Shift] + F10. The ATS Backup Managerscreen opens.
4. Performthe followingselectionsand entries:
Backup directory:

C:\Users\Public\Documents\Intelitek\OpenCIM\Projects\microcim\ws1\robot1.

Make sure the path correctly shows the working directory defined during the configuration, as shownin
thisexample.

Backup / Restore: ALL
5. Use the arrow keysto highlight ALLand press [Enter].

6. DuringRestore: ERASE.

7. Use the arrow keysto highlight ERASE and press [Enter].
8. Filename:all

9. TypeALL and press [Enter].

10. Press [Enter] again. Press F5to RESTORE from disk.

11. PressY to confirmall promptsto overwrite and erase.

4.4.9. Scorbase and Scorbase PRO Configuration

At each station which uses Scorbase, you will need to configure the software to match the robot and
peripherals thatthe Controller will control.

To configure Scorbase, select Options | Hardware Setup fromthe Menu bar in Scorbase. Configure the
settingsinthe Hardware Setup dialog box to match the robot and peripherals (and gripperif
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appropriate), that will be controlled by the Controller. Once you have configured the Hardware Setup,

sl

Note:Scorbase mustbe in On-line mode before configuring the Hardware Setup. Tochange to On-line
mode, select Options | On-line from the Menu bar.

clickthe Search Home iconto home the robot.

For more information on configuring Scorbase, referto the Scorbase for SCORBOT-ER 4u and Scorbase
for ER 9Pro/ER 14Pro User Manuals.

4.5. ROBOT POSITIONS AND HOMING

The actual location of robot positions will differ depending on the actual stations, machinesand devices
includedinthe OpenClMinstallation. You will therefore need to record (teach) new coordinates forthe
positions which were downloaded to the controller.

For further details on defining the positions, referto the instructions supplied with your OpenCIM
installation. In addition, referto the User Manual that is provided with the robot or controller.

The proceduresinthissection describe how to home the robot from the ACL and USB controllers. For
othercontrollers, refertothe documentation and software installation instructions provided with each
device.
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4.5.1. Homing the Robot from the ACL Controller

The following procedure describes how to home the robots from the ACL controller (types Aand B). The
teaching of robot positionsis performed fromthe ATS. You must home the robot before you teach
positions, asdescribed in the following procedure.

To home robot from the ACL controller:

1. Enterthe ACLcommand: RUN HOMES

12. Wait until the robot has completed the homingtwice. All positions usedinthe OpenCIMbelong
to the vector CIM[n]. The size of the vector can vary from station to station. The standard size is
n = 500. To teach the robot the positions required for the application, you must attach this
vectorto the teach pendant. Enterthe ACLcommand: ATTACH CIM

13. Whenyou have finished recording the positions, use the ATS Backup Managerto save the
programs, positions and parameters to disk. Save eachitem as a separate file. Make the
following selections and entries:

Backup directory:
C:\Users\Public\Documents\Intelitek\OpenCIM\Projects\microcim\ws1\robot1.
(forexample)

Backup / Restore: ALL

File name:All

14. Press [Enter] again. Press F3 to SAVE to disk
15. Backup/ Restore: PROGRAMS

16. File name: programs

17. Press [Enter] again. Press F3 to SAVE to disk.
18. Backup/ Restore:POSITIONS

19. File name: position

20. Press[Enter] again. Press F3 to SAVEto disk.
21. Backup / Restore: PARAMETERS

22. File name: parameter

23. Press [Enter] again. Press F3 to SAVE to disk.

4.5.2. Homing the Robot from Scorbase

This procedure describes the basicinstructions forhomingthe robot from the Scorbase software. For
additional information on homingand recordingthe positions, referto the Scorbase User Manual. To
home the robot from Scorbase:
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1

2.

o
2
Activate the Scorbase software, by double clicking the Scorbase SCORBASE icon on your desktop.

From the Scorbase Main Window select Options | On-line to activate on-line mode and click the

b icon tohome the robot. Referto the Scorbase User Guide foradditional detailson homing
and recordingthe robot positions.

Select File | Open Project and navigate to the required project filefor this station. Forexample:

= \\CIM-MANAGER\Public\Documents\Intelitek\OpenCIM\Projects\M-CIM-
SCBS\WS1\ROBOT1-program sample\Station1.WS.

Select the Reload last Project at Startup from the Options menu, to load this project
automatically the next time you load Scorbase.

4.6. SYSTEM CHECK

The system check depends on the actual stations, machines and devicesincluded inthe OpenCIM
installation. Refer to documentation and instructions supplied with your OpenCIMinstallation.

Checkthe following hardware and device drivers and make sure they are functioning properly:

PowerSupply

Conveyor

Robots (for ACL controller use the ACLprogram DEBUG)
PLC Device Driver

RoboticDevice Drivers

CNCDevice Driver

Quality Control Device Drivers

PneumaticDevice Driver

Hydraulic Device Driver

Process Device Driver
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5. Project Manager

This chapter describes the Project Managerapplication thatlaunches the Virtual CIMSetup and CIM
Manager. It enables users to manage their own projects, and enables administrators to manage the
projectsinthe archive. Itincludes the following sections:

e Accessingthe Project Manager, describes how to access the Project Manager application.

e Project Manager Main Window, describes the main components of the Project Manager
interface.

e Project Manager User Mode, describes the various project management tasks that can be
performed by the user. These include, adding, importing and exporting projects and so on.

e Project Manager Administration Mode, describes the additional tasks performed by the
administrators enabling them to manage the projects displayed inthe archives.

e Installingthe Web Viewer Server, describes how to install the Web Viewer Server from within
the Project Manager application.

5.1. ACCESSING THE PROJECT MANAGER

Afterthe OpenCIMinstallationis complete, the Project Managericonis displayed on yourwindows
desktop and Start menu.

To loginto the Project Manager application:

e From the windows Start menu, select All Programs | OpenCIM |

0 r%%n
Project Manager

OR

Uped
e Clickthe OpenCIMProject Managerg icon on yourdesktop.

The CIM Project Manager window appears displaying the User Projects tab, as shownin Project
Manager Main WindowProject Manager Main Window in the following section.
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5.2. PROJECT MANAGER MAIN WINDOW

The CIM Project Manager Main window is displayed, as follows:

Met Bar

Toaol Bar

Archive Tah

AR 1 Sabora Torepes Leife § ble &rveebls § G

User Projects
Tah

3D Model
Display

Figure 38: Project Manager Main Window

The CIM Project Manager window, shown above, contains the following elements, each of whichis
describedinthe sectionsthatfollow.

= Project Manager Menu Bar

= Project Manager Toolbar

= Archive Tab

= User Projects Tab

= 3D Model Display Area

@ A 3D modelofthe selected project is shown below the list of project names and descriptions
when 3D Modelis selected from the View Menu. See View Menu below.
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5.2.1. Project Manager Menu Bar

The Project Manager Menu bar contains four menus, each of which is described in detail in the sections
that follow.

5.2.1.1. Project Menu

The followingtable contains a brief description of each optionin the Project menu:

Option Description
New Enablesyouto adda new projecttothe list.
Import Enablesyouto importan existing CIMProject from a specified directory.

This optionisenabled fromthe User Projects tab only.

Save As Enablesyouto save the selected project underanew name. The new
projectisdisplayedinthe list of projectsinthe User Projects tab.

Load All Loads all the projects existingin the Projects directory into the User
Projectstab. Thisfeature isused, forexample, when upgradingyour
OpenClM, enablingyoutoloadall previous projects that were created
previously. This optionis enabled from the User Projects tab only.

Back Up Enablesyouto exporta projecttoa specified directory forbackup
purposes. You can export projects from both the User Projects and Archive
tab.

Delete Removes a project permanently fromthe listas well as from your

computer. You must have administratoraccess rights to remove projects
from the Archive.

Exit Exits the project managerapplication.

5.2.1.2. ViewMenu

The followingtable contains a brief description of each optioninthe View menu.

Option Description
Toolbar Shows or hides the OpenCIMtoolbar.
3D Model Shows or hides a 3D view of the selected project, inthe 3D Model Display
area.
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5.2.1.3. Tools Menu
The followingtable contains a brief description of each optionin the Tools menu.
Option Description

CIM Manager Activatesthe CIM Manager application, with the selected project from
the User Projects list.

CIM Setup Activatesthe CIM Setup application, with the selected project from the
User Projects list.

Loginas Enablesyouto loginas an administrator.
Administrator

Move to Movesthe selected project from the User Projects tab to the Archive tab.
Archive Enabled foradministrator's only.

Move to User Moves the selected project from the Archive tabto the User Projects tab.
Projects Enabled foradministratorsonly.

5.2.1.4. HelpMenu

The followingtable contains a brief description of each optioninthe Help menu.

Option Description
Help Displaysthe OpenCliMonline help.
About Displaysthe About Project Manager window contaningthe current

software version information.

5.2.2. Project Manager Toolbar

The toolbaricons provide quick access to the most commonly used functionsinthe CIMProject
Manager window and appearas follows:

EHOx @k édw ¢
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The followingtable contains a brief description of each option on the CIM Project Manager toolbar:

Option
=

£3]

@& |

0§

«d

Description

New: Enablesyouto add a new projectto the list.

Import: Enables you to importan existing CIMProjectfroma local directory.
This optionisenabled fromthe User Projects tab only.

Save As: Enablesyouto save the selected projectunderanew name. The new
projectisdisplayedinthe list of projectsinthe User Projects tab.

Back Up: Enables youto exportaprojectto a specified directory for backup
purposes. You can export projects from both the User Projects and Archive
tabs.

Delete: Removes a project permanently fromthe list as well as from your
computer. You must have administratoraccess rights to remove projects from
the Archive.

CIM Manager: Activates the CIMManager application, with the selected
projectfromthe User Projects list.

CIM Setup: Activates the CIM Setup application, with the selected project from
the User Projects list.

Administrator: Enablesyoutologinas an administrator.

Move to Archive: Movesthe selected project from the User Projects tab to the
Archive tab. Enabled foradministrator's only.

Move to User Projects: Moves the selected project from the Archive tab to the
User Projectstab. Enabled foradministrators only.

Help: Displays the OpenCIMonline help.

5 Project Manager

77

5.2 Project Manager Main Window



Intelitek»»

5.2.3. User Projects Tab

The User Projects tab appears automatically when you access the Project Managerapplication. The User
Projectstab containsa listand description of the user's projects and enables you to perform the
following:

Create new CIM projects.

Import projects froman external directoryintothe user projects list.

Export projects from the user projects listto an external directory for backup purposes.

Performvarious editing options, such as, save as, delete, moveto archive and more.

Access the CIM Setup or CIM Manager applications.

The User Projects tab appears as follows:

5.2.4.

W CIM Project Manager

lIEmject View Tools Help

BleE® x| @ik &a w2

User Projects l Archive ]

Project Name Description

Ug-A-DEMO o Statio orage g, Lathe, Assembly, @

FMS-DEMO Mill, Lethe, Feeder, Rack

MICROCIM-DEMO 3 Stations: Storage, Lathe & Mille, Assembly & QC

L NUM | 4

Figure 39: CIM Project Manager — User Projects Tab

User Projects Tab

The User Projects tab appears automatically when you access the Project Managerapplication. The User
Projectstab containsa listand description of the user's projects and enables you to perform the
following:

Create new CIM projects.

Import projects from an external directory into the user projectslist.

Export projects from the user projects list to an external directory for backup purposes.

Performvarious editing options, such as, save as, delete, movetoarchive and more.

Access the CIM Setup or CIM Manager applications.
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The User Projects tab appears as follows:

w CIM Project Manager

IErojeCt View Tools Help

B EDx &% & o 7

User Projects l Archive l

Project Name Description

Ua-A-D () O atio orage = g & emk ()
FMS-DEMO Mill, Lathe, Feeder, Rack
MICROCIM-DEMO 3 Stations: Storage, Lathe & Mille, Assembly & QC

Figure 40: CIM Project Manager — User Projects Tab

5.2.5. 3D Model Display Area

L NM[ g

WhenView | 3D Model isselected fromthe menubar, the selected projectisdisplayedinathree
dimensional view inthe 3D model display area. You can zoom in and zoom out, rotate the image and
adjustthe viewingangle of the image, using the viewing options described in CIMManager’s graphic
display module described Graphic Display and Trackingin Chapter 7, Operating CIM Manager.
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Project View Tools ﬂelp -
B eEHDx @K &5 m P
User Projects I Archive |
Project Name Description
D atio ara g, Lathe, Assemb P - a elding
‘ FMS-DEMO Mil, Lathe, Feeder, Rack

MICROCIM-DEMO 3 Stations: Storage, Lathe & Mille, Assembly & QC

Figure 41: CIM Project Manager — User Projects Tab 3D Model View
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5.2.5.1. UserProjects Right Click Menu

The User Projects right-click menu provides alternate quick access to some of the most commonly used
functionsinthe UserProjects tab of the CIM Project Manager window. To access the menu, selecta
projectand thenrightclick on the project name. The menu appears as follows:

CInM-08-A-DEMO
Edit Description

CIM Manager
CIM Setup

Save As...
Back Up...
Delete...

The optionsin the right-click menu shown above are described in the Project Manager Toolbarand
Project Manager Main Window sections of this chapter.

5.2.5.2. Archive Tab

The Archive tab contains a listand description of all the predefined projects that are provided with the
OpenClIMsoftware and enables you to performthe following:

e Copyprojectsto the userprojectslist (users and administrators)
e Save projectsto an external location for backup purposes. (users and administrators)

e Performyvarious editing options, such asdelete, move to user projects and more (administrators
only).

The Archive tab appears as follows:

& CIM Project Manager A=

Project Miew Tools Help
B | | B x |6 % | & & & ||

User Projects  Archive |

Project Name | Description |
CHANGE_PART_DEMO 3 Stations: Storage Mill, Assembly illustrates part changing

O RED_BO
MICROCIM-DEMO 3 Stations: Storage, Lathe & Mille, Assembly & QC

[ num[

Figure 42: CIM Project Manager — Archive Tab
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5.2.5.2.1. Archive Tab Right-Click Menu

The Archive Tab right-click menu provides alternate quick access to some of the most commonly used
functionsinthe Archive tab of the CIM Project Managerwindow. To access the menu, selecta project
and thenrightclick on the project name. The menu appears as follows:

102_ACT10

Sawve As...
Back Up...

The optionsinthe right-clickmenu shown above are described inthe Project Manager Toolbarand
Project Manager Main Window sections of this chapter.

5.3. PROJECT MANAGER USER MODE

The Project Manager application enables users to manage their CIMprojects fromthe User Projects tab.
The tasks that the user can performinclude adding projects, importing and exporting projects, copying
projectsand more.

5.3.1. Adding Projects

You can add new projects from the User Projects tabin the CIM Project Manager window. Afteryou
have created your projectyou can then activate the CIM Setup or CIM Manager applications forthe
selected project.

To add projects:

1. Inthe User Projectstab, click New on the toolbar. The Save As dialogbox is displayed.

' Save As

The Project will be saved in User Projects

Project name: |[ITRERIREEE

I 0K I Cancel I

Figure 43: Save As Dialog Box

2. Inthe Projectname field, enterthe name of the new project, and click OK. The new projectis
addedto the list of projectsin the User Projects tab.

3. Youcan nowselectthe new projectinthe User Projects tab and then selectthe required option,
as follows:
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3%

= CIM Setup : Activates the Virtual CIM Setup application to enableyouto edityour
simulated CIMcell of the project. (For further details refer to Chapter 8, OpenCIMSetup).

iy

= CIM Manager : Activates the CIM Manager application, enabling you to centrally control
all the activities of the OpenCIMcell. (For further details refer to Chapter 8: Operating CIM
Manager).

5.3.2. Importing Projects

The Project Manager enables userstoimport existing CIMprojectsinto the User Projectstab froma
specified directory.

To import projects:

=
1. Fromthe User Projectstab, select ImportL_— . The standard Open dialogbox is displayed.
Navigate toselectthe filetoimportand click Open. The Open dialogbox is displayed.

2. Navigate totherequired directory and select the project (containingthe *.02C format) that you
wantto import.

3. ClickOpen.The selected projectisdisplayedinthe list of projectsinthe User Projects tab.

5.3.3. Exporting Projects

The Project Manager enables usersto export an existing CIMProject from the User Projects or Archive
tab to a specified directory, for future reference.

To export projects:

1. Fromthe User Projectstab, selectthe projectthatyou wantto export.

=
2. SelectBackup from the toolbar. The standard Save As dialogbox is displayed. Navigate to

selectthe directory to exportand click Save. The project will be saved in the selected directory.

5.3.4. Loading All Projects

The Project Manager enables userstoload all the projects that existinthe OpenCIM directory into the
User Projects tab. This optionis enabled from the User Projects tab only

To load all projects:

From the User Projects tab, select Project | Load All. All the projects that existin your Projects directory
on yourcomputerwill be displayedinthe User Projects tab. This feature is used forretrieval purposes
and can be useful when upgrading your OpenCIM, enabling you to load all the previous projects created
previously.

5.3.5. Copying Projects

The Project Manager enables usersto create a copy of the selected project by savingitundera new
name.The new projectisthendisplayedinthe list of projectsin the User Projects tab.

5 Project Manager 83
5.3 Project Manager User Mode



Intelitek»»

To copy projects:

1. Fromthe User ProjectsorArchive tab, selectthe projectthat you wantto copy, and click Save As

. The Save As dialogboxis displayed:

' Save As

The Project will be saved in User Projects

Project name: CIM-UB-A

I 0K I Cancel

Figure 44: Save As Dialog Box

2. Inthe Projectnamefield, enterthe new project name and click OK.
3. Thenew projectisaddedto the list of projectsinthe User Projects tab.

@ The SaveAs option always displays the new project to the User Projects tab (even when you
select this option fromthe Archive tab).

5.3.6. Removing Projects

When removing projects from the User Projects tab, you must act cautiously since the projectis
removed permanently from yourcomputer. Only administrators can remove projects from the Archive

tab.
To remove projects:

1. Fromthe User Projectstab, selectthe projectthatyouwanttoremove.

*
2. Click Delete. The selected projectis removed from the User Projects list.

5.3.7. Accessing CIM Manager

The CIM Manager application enables users to centrally control all the activities of the selected CIMcell.
For furtherdetails referto Chapter 6, Operating CIM Manager.

To access the CIM Manager:

1. Fromthe User Projectstab, selectthe projectforwhich youwantto accessthe CIM Manager.
2. Select W CIM Manager to activate the CIM Manager application, enabling you to control all

the activities of the OpenCIMcell.
(Forfurtherdetails referto Chapter 6, Operating CIM Manager).
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5.3.8. Accessing CIM Setup

The CIM Setup application enables users to create and modify the CIM Setup of the selected cell. For
further detailsreferto Chapter 8, OpenCIM Setup.

To access the CIM Setup:

1. Fromthe User Projectstab, selectthe project for which you wantto access the CIM Setup.

2. Select s CIM Setup to activate the CIM Setup application, enabling you to edit your simulated
CIM cell of the selected project.
(Forfurtherdetails referto Chapter 8, OpenCIMSetup).

5.4. PROJECT MANAGER ADMINISTRATION MODE

In additionto all the tasks described inthe Project Manager User Mode, the Project Manager application
also enablesadministrators to manage the projects displayed in the archives. Theseinclude, moving
projectsfromthe userprojectslistto the archivesand fromthe archivestothe userlistand more.

5.4.1. Defining Administrator Access Rights.

Afterentering youradministrators' password, (described below) you are granted additional access rights
to the system, enablingyoutoadd, remove, import and export projects from the Archive tab and more.
You must enterthisadministrators' password each time you enterthe Project Manager application.

To loginas an administrator:

&

1. Click on the toolbar. The Administrator dialogbox is displayed.

Administrator M

Password: ||

oK I LCancel

Figure 45: Administrator Dialog Box
2. Inthe Passwordfield, enter mypassword and click OK. You now have administrator's access
rights.
5.4.2. Moving Projects to Archive

Administrators can move projects fromthe User Projectsto the Archive. Thisis used for example when
you want to define aprojectasread-only.

To move projectstothe Archive:
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From-tka User Projects tab, select the projectto move to the Archive tab and

-

click Move to Archive. The selected projectis removed from the User Projects tab and displayedin
the Archive tab.

5.4.3. Moving Projects to User Projects tab

Administrators can move projects from the Archive tab to the User Projects tab. This is used for example
whena projectisno longerrequiredinthe archive, butisrequired forthe users.

To move projects to the user projects tab:

From the Archive tab, select the project to move tothe User Projects tab and

cIick Move to UserProjects. The selected projectisremoved from the Archive tabandis displayed
inthe User Projects tab.

5.5. INSTALLING THE WEB VIEWER SERVER

1. Toinstallthe Web ViewerServerselect Tools | Web Viewer Server Setup from the Menu bar.
Click Yes when prompted to begin the installation and configuration of the Web Viewer Server.

2. Click Continue when prompted to provide administrator details (if you are not logged as
administrator to the computer) orto confirm installation of the Web Viewer Server.

3. Formoreinformationoninstallingthe Web Viewer Server, referto Chapter 4: Software for
Workstation PCs.
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6. Operating CIM Manager

This chapter describes how to operate the CIM Manager whichis used for operatingthe O penCIM
systemand controlling production. The CIMManager application is accessed from the Project Manager,
as describedin Chapter5, CIM Project Manager. It includes the following sections:

e Accessingthe CIM Manager, describes how to access the CIM Manager application.
e CIM Manager Main Window, describesthe main components of the CIMManager interface.
e CIM Operational Modes, describes the operational modes of the CIM Manager application.

e CIM Manager Views, describes the various view screensin the CIMManager application for
trackingthe production process.

e CIM Scheduler, introduces the CIMscheduler, enabling you to view various production
schedules.

e Graphic Display and Tracking, introduces the Graphic Display module displaying real-time, 3D
animations of the operations being performed inthe CIMcell.

6.1. ACCESSING THE CIM MANAGER

The CIM Manager is accessed from the Project Manager main window enabling the userto centrally
control all the activities of aselected OpenCIMcell.

To access the CIM Manager application:

From the Project Manager Main window, shown in Chapter5: Project Manager, click CIM Manager W
on the toolbar. The CIM Manager Main window is displayed, as shown in CIM Manager Main Window in
the following section.
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6.2. CIM MANAGER MAIN WINDOW

The CIM Manager Main window appears, as follows:

DpenCIM Manager (CIM-D8-A-DEMO)

Memn Bar — FI|E _l,lulltyFFrngnms Wndmw Wik Help il i i
Tool Bar — o " II I’ @ G%I. ‘\ L J \M‘]lﬁ;l' 0 “I' rﬁu.
. intatitekss [O2erPo
Timne |
Counter —— | TIME
| oooo
PLC Status FLC STATUS
Bar puibi e To load the wark order, press the START bution

Graphic Dizplay Iwmﬁwgn Wiew Leal] View Dider | ‘Wiew Storage 'h'iewuev'l:el View Palet |

Order View —

Device View —

Viewing Area

Figure 46: CIM Manager Main Window

The CIM Project Manager window, shown above, contains the following elements, each of whichis
describedinthe sections thatfollow.

e CIM Manager Menu Bar
e CIM Manager Toolbar

e Time Counter

e PLCStatusBar

e ViewingArea

e OrderView

e DeviceView

e StatusBar

6.2.1. CIM Manager Menu Bar

The CIM Manager Menu bar contains five menus, each of which is described in detail in the sections that
follow.
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6.2.1.1. File Menu

The followingtable contains a brief description of each optioninthe File menu:

Option Description

Default Restores a predefined configuration of the storage from the backup

Storage database file.

Start Loads the production work order (A-Plan). Opens communication channel.
This sends a command to reset (INIT) all device drivers. The run arrow
turns blue and the stop button turns red, indicating that they are available
for use. The production plan will appearinthe Program View screen.

Run Starts executingthe A-Plan. CIM production begins. The pause button
turns blue, indicating thatitis available for use.

Continue Resumes operation after production has been paused.

Stop Stops production. It can be used as emergency button.

Modes Displaysthe Modes dialog box, as described in Modes Dialog Box.

Database Tool Displaysthe CIM Database browser. Recommended only foradvanced
users.

Exit Exits the OpenCIM Manager application.

6.2.1.2. Utility Programs

The followingtable contains a brief description of each optionin the Utility Programs menu:

Option Description

MRP Displaysthe CIM MRP window, enablingyou to create a list of customers,
define the products ordered by each customer, and generate a
manufacturingorder.

Machine Displays the CIM Machine Definition window enabling you to define the

Definition machines and the specific processes that the machines will perform.

Optimization
Definition

Part Definition

Displays the CIM Optimization Managerenabling users to select machine
gueue algorithms and define their weight.

Displaysthe CIM Part Definition window, enabling you to define the parts
that the CIM cell can manufature, including available parts and the parts
that need to be manufactured. These include: Supplied Parts, Product
Parts and Phantom Parts.

Performance Displays the CIM Performance Managerforviewing and analyzing

Analysis information generated form the manufacturing cycle.

Report Displays the CIM Report Part Definition window, enabling you to generate

Generator and printvarious reports from the database. These include, part definition
reports, machine definiton reports and more.

Scheduler Displays the CIM Scheduler window, enabling you to plan, coordinate and
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Option
Gantt

Storage
Manager

6.2.1.3. Window

Description
track variuos production schedules. For further details referto CIM
Scheduler.

Displays the CIM Storage Manager window which manages and keeps track
of partsin storage and informs the system of the partlocation.

The followingtable contains a brief description of each optionin the Windows menu:

Option

Device

Event

Leaf

6.2.1.4. View

Description

Displays the Device View window containing alists of all the devicesin the
CIM cell.

Displaysthe Event View window containing alist of eventsthat will be
generated by OpenCIMsimulation engine when Runiis activated.

Displays the Leaf View window containing the production activities
occurringin the CIM cell.

The followingtable contains a brief description of each optioninthe View menu:

Option

Toolbar

6.2.1.5. Help

Description

Shows or hides the CIM Manager toolbar.

The followingtable contains a brief description of each optioninthe Help menu:

Option
About

Help

Registration

Description

Displaysthe About OpenCIM Manager window contaningthe current
software version information.

Displays the OpenCIMOnline help.

Displaysthe registration dialog box enabking you to performvarious
registration options, such as obtain your software license from Intelitek's
website, orby e-mail, fax or phone.
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6.2.2. CIM Manager Toolbar

The toolbaricons provide quick access to the most commonly used functionsin the CIM
Manager window and appearas follows:

S =&

G b E %

EE-0NE®

The followingtable contains a brief description of each option on the CIM Manager toolbar:
Option Description

(I) ‘ Start: Loads the production work order (A-Plan). Opens communication
— channel. Thissendsacommandto reset (INIT) all device drivers. The run
arrow turns blue, and the stop button turnsred, indicatingthatthey are

available foruse. The production plan willappearinthe Program View

Cllal At

SGrinhE
ol g

Figure 7-2: Production Control Bar

Run: Starts executing the A-Plan. CIM production begins. The pause
buttonturns blue, indicating thatitis available for use.

Pause: Halts operation at any time; causes the CIM Manager to stop
sendingcommands tothe device drivers and then wait until the
Continue button (which hasturnedred)is pressed. All device drivers
complete the current command.

® CIMdevices do not stop immediately when you click the Pause
button. Each device will complete its current operation before it
stops.

Continue:Resumes operation after production has been paused.

=
v

Stop: Stops production. It can be used as an emergency button.

’ @é 1 Reset Storage: Restores a predefined configuration of the storage from
the backup databasefile.
o= 1 CIM Modes: Displays the Modes dialog box, as described in Modes
Dialog Box.
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Option Description

’ ‘N Device View: Displays the Device View window containing information
referringtoall the robotsand machinesinthe CIM cell.

Event View: Displaysthe Event View dialogbox that lists the events
generated by the OpenCIMsimulation engine.

Leaf View: Displays the Leaf View window, providing adetailed
description of the production activities of the CIM cell.

& Log View: Displays the Log View window that contains alog of all the
messagesthathave sentandrecieved by the CIM Manager.

informationinthe CIMcell, such as descriptions, status and more.

Machine Queue View: Displays the Machine Queue Viewshowingthe
parts that are currently inthe queue to the various machinesfor
processing.

@ PalletView: Displays the Pallet View window, containing the pallet

IH Program View: Displays the Program View window, that contains a copy
of the A-Plan orproduction work order.

‘@' Storage View: Displays the Storage View window containing every
location defined in the CIMsystem.

‘ [;Egi Message History: Displays the Message History dialogbox with three
types of messages: External and Internal Messages and CIM Warnings.

6.2.3. CIM Manager Time Counter

~ TIME
| 05:38:40

The CIM time counterindicates the time elapsed since the onset of the production cycle.

6.2.4. PLCStatusBar

PLC STATUS

The PLC Status Bar, informs us whetherornot the connectionis active.

6.2.5. Viewing Area

The Viewingareaenables youto monitorvarious aspects of the production cycle on a real -time basis by
selecting one of seven tab views. By default, the GraphicDisplay tabis selected and the viewing area
displays 3D graphic simulation of the CIM production cycle. Forfurther details on the tabs displayedin
the Viewingarea, referto Graphic Display and Tracking.
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6.2.6. Order View

The Order View, located below the toolbarin the left portion of the window, displays dataregarding the
order of parts and their production status.

6.2.7. Device View

The Device View, located below the toolbarin the right portion of the window, displays dataregarding
the activity taking place inthe devices during the production process.

6.2.8. StatusBar

The application’s status bar, located at the bottom of the window, displays the status and location of the
application, such asthe current operation mode and the location of the WSO.ini fileused by the
manager.

6.2.9. Information Bar

The Information Bar displays general messages that occur during production, such as Orderisin
progressand so on.

6.3. CIM OPERATIONAL MODES

The CIM Manager can operate in the following modes:

e Simulation Mode:The CIM Manager does not communicate with device drivers. This mode does
not require either hardware ordevice drivers.

e Real Mode: The CIM Manager communicates with all devicedrivers, whetherornothardware is
inuse. This mode requires that all device drivers which are needed for a specific application (for
a specific product order) be loaded, so that the CIM Manager can transmitand receive
messages.

Since the CIM Manager affects operation of the CIM cell hardware by communicating with the device
drivers (and notdirectly with the hardware), the CIMManager can operate in real mode evenif the
hardware has not been activated, orevenif no hardware exists.

The CIM modes are described inthe following table:

CIM Manager Device Driver Hardware
Mode of Operation

Simulation Notrequired. Notrequired
Real Mode All device drivers must be Notrequired.
loaded. Hardware may be activated, or it

may be simulated by the device
drivers, atsome or all stations.
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6.3.1. CIM Modes Dialog Box

=

@ The MODES Dialog Box is displayed by clicking the 'lB=) civ Modes icon on the toolbar. This
dialog box enables you to define the current modes that are active in the CIM Manager, such as,
whetherthe CIM Manager is working in Real Mode or Simulation Mode, whetherthe Web
Viewer is activated and so on. The modes defined in the MODES dialog box are per project.

i) MODES [ ]
~ ClM Mode
" RealMode % Simulation Mode
Simulation Speed
Current Speed: w1 FasT
T 000000000030030000¢C )
|
. I
— Report to Scheduler ax Update Process Time
= None " Mo Duration Update
" Plarned % Duration Ll pdate
® pctyal
Wieb Viewer Remate Graphic Display
 No @ No
& Ves  Yes

sveE | CANCEL |

Figure 47: Modes Dialog Box

CIM Mode Real Mode: In this mode there is message interchange between
Manager and Device Drivers.

Simulation Mode: The productionrunson the Manager.
There is no message interchange between any devices. You can
setthe production speed forthe simulation, where 1isthe
slowestand 100 is the fastest.

Reportto Scheduleras None: In thismode, the CIM Manager does not send messages
to the CIM Scheduler.

Planned: In thismode, the CIM Manager sends messages as
plannedtothe CIM Scheduler (generally, when CIM Manageris
operatingin Simluation Mode).

Actual: In thismode, the CIM Manager sends actual messages
to the CIM Scheduler(generally, when CIM Manageris
operatingin Real Mode).
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Update Process Time

Web Viewer

No Duration update:Does not update the duration of any
process defined in Machine Definition.

Duration Update: Updates the duration of any process defined
in Machine Definition. The durationisthe actual time thata
machine has taken to complete aprocess.

Specifies whetherornotthe webvieweris activated. Select the
required option, asfollows:

Yes: Activatesthe Web Viewer.
No: Disablesthe Web Viewer.

Forinformationoninstallingthe web viewer serverreferto
chapter4.

Forinformation oninstallingthe web viewerclientreferto
chapter10.
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Remote GraphicDisplay

Specifies whether ornot status messagesare sentfromthe
devicesinoperationtothe GraphicDisplay module so that the
displayisupdated accordingly.

Yes- Messages are sent to the Remote GraphicDisplay.
No - Messages are not sentto the Remote Graphic
Display.

By defaultthe Manageris configured to supportonly one
Remote GraphicDisplay.

To enable supportfor more than one Remote GraphicDisplay:

1. OpenNotepad by clicking Start | Accessories | Notepad.
2. SelectFile | Openandbrowseto

C:\Users\public\Documents\Intelitek\OpenCIM\Projects\<proje
ct name>\setup\opencim.ini.

1. Findthe NUMCIMULSOCKETS in the [networking] key
and changeitto the required numberof cim
simulations.

2. ClickSave.

@ [fthe Graphic Display is not activated on any PC, click
No, otherwise the manager will work very slowly.

@ Referto Chapter4: Software for Workstation PCs for
information on installing the Remote Graphic Display.

@ Onceinstalled, the Remote Graphic Display can be

launched via the shortcutr‘ﬁ thatis added to the
Desktop.
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To begin producingan order, do the following:

(1] 1. Startall OpenCIMdevice drivers by clicking onthe Device
124 Driver Loadericon at each Station Manager PC. (Skip this step if
© youintendtoworkinSimulation mode.)

Procedure

2. SelecteitherReal Mode orSimulation Mode from the Modes
dialog box.

Starting Production

=
3. Resetthe Storage by clickingthe Refresh Storage@ icon.
4. Inthe CIM Manager, click the Blue button.

5. Clickthe Run buttonto start executing the production plan.

® & @ Forsafety reasons, when operating the CIM in Real Mode, you must use
Warning! the actualhardware EMERGENCY buttons to halt the systemin an
emergency.

6.3.2. Working in Simulation Mode

To operate the CIM cell in simulation mode, you must verify that the simulation mode isselectedin the
CIM Manager.

To operate the CIM cell in simulation mode:

Y

1. Fromthe Project Managerapplication, select the required project and click CIM Manager.
The CIM Manager main window is displayed, as shown in CIM Manager Main Window.

2. Selectthe Modes icon on the toolbar. The MODES dialog box is displayed.

3. SelectSimulation Mode option, andif required adjust the simulated speed and define additional
options, asdescribed inthe CIMModes Dialog Box, and click Save.

. - . . 85|

4. Verifythatthe GraphicDisplaytabisselected andclick the Reset Storage ! buttononthe

CIM Manager toolbar.

5. Ifrequired, youcanselect Utility Programs | Scheduler Gantt to view the production schedule.

" ‘
6. Clickthe Start—\ button to start, and click Runw—‘. The selected CIMCellis now runningin
simulation mode.
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6.3.3.

Working in Real Mode

To operate the CIM cellinreal mode, you must verify thatthe real mode is selected in the CIM Manager.

® & @ Beforestarting actual production, make sure you are in compliance with all

Warning! the safety measures detailed in Chapter 3, Safety.

To operate the CIM Cell in real mode:

1. Remove anytemplatesonthe conveyorand atstation buffers.
2. Remove any parts leftatstations:ina robot’s gripper, inamachine and on storage racks.
3. Load partsintothe ASRSand intoany feeders.
® Turn onall hardware: PCs, controllers, CNC machines, etc.
4. Make sure all PCs have been activated.
5. Fromthe PCof each Station Manager click the Loader WS1 icon (forexample). The CIM Device
Driver Loaderwindow is displayed.
6. Inthe Simulation column, selectthe mode in which youwanttoloadthe device drivers by
i
selecting ordeselectingthe column and click the Start—‘ button.
7. Ateach station, home the robotandinitializeall the equipment.
8. OnthePCthatcontainsthe CIM Manager, perform the following:
i.Fromthe Project Manager application, select the required project and click CiMm
Manager. The CIM Manager main window is displayed, as shown in CIM Manager Main
Window.
ii.Selectthe Modes iconon the toolbar. The MODES dialogbox s displayed.
iii.Selectthe Real Mode option, andif required define additional options, as described in the
CIM Modes Dialog Box, and then click Save.
iv.Ifrequired, you can select Utility Programs | Scheduler Ganttto view the production
schedule.
. |
Click the Start —‘ button to start, and click Run ‘L The selected CIM Cellis now running
inreal mode.
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@ You canturnon OpenCIM workstation PCs and hardware in any order.
There is no mandatory boot-up sequence. You can also reboota PCas
long as it is notin the middle of an operation orcommunicating with
the CIM Manager. If you reset a PC, you do not need to reset other
workstation PCs connected to the OpenCIM network. When the PC
boots up, its applications will resume communication with other PCs on
the OpenCIM network.

6.4. CIM MANAGER VIEWS

Duringthe manufacturing process, you can track production by looking at up to eight differentview
screens, as follows:

e Program View

e OrderView

e StorageView

e DeviceView

e LogView

e Machine Queue View

e PalletView

e LeafView (onlyafterRunispressed)
e EventView (onlyafterRunispressed)

e Message History

Clickthe appropriate icon on the toolbarto openthe desired View screen, or select the desired View
fromthe alphabetical listin the Windows drop-down menu. Alternatively you can replace the Graphic
Displayinthe lowerhalf of the Manager with the desired View screen (with the exception of Logand
Event) by clickingthe appropriate tab.
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6.4.1. Order View

The Order View is acopy of the Manufacturing Order. Itis the most basic of the available views.

Part

EEEERED Bovr

Figure 48: Order View

The followingis an explanation of each columninthe OrderView.
No. Line numberfrom Manufacturing Order.

Part Name of part; as defined in Part Definition Form used in Manufacturing Order.
The grid containingthe part name is progressivelyfilled in red from left to
right, indicatingthe production status of the part whichis being manufactured.

Total Total number of partsto be produced, as definedin Manufacturing Order.
Done Number of parts that have been completed. Updated during production.
Fails Number of parts that have failed inspection. Updated during production.

In Process Number of parts that are being manufactured. Updated during production.
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6.4.2. Storage View

The Storage View resembles the Location Status Report (see Chapter 5). Thisview is a detailed listing of
every location defined inthe CIMsystem.

() Storage View [=[a] = )
Storage Inden| Status | Pat Template |Devicein | »
ASRST 35 Empty EMPTY EMPTY 411
ASRS1 *® mdy COVER TEMPLATE#010001 411
ROBOT? 1 Empty EMPTY EMPTY 43
ROBOTS 1 Empty EMPTY EMPTY 50
NV 1 Empty EMPTY EMPTY 44
NV 2 Empty EMPTY EMPTY 44
NV 3 Empty EMPTY EMPTY 44
JIGHYS 1 Empiy EMPTY EMPTY 42
RO 1 Empty EMPTY EMPTY 13
BFFR2 1 ey TEMPLATE#010003 2
BFFR2 2 Empty EMPTY EMPTY 22|
EXPERTMILLT 13 BOX 52
SDRVI 1 Empty EMPTY EMPTY 53
BFFR3 1 Empty EMPTY EMPTY 32
BFFR3 2 Empty EMPTY EMPTY »
RACK] 1 Empty EMPTY EMPTY 7|
RACK]1 2 Empty EMPTY EMPTY 37|
RACK 3 Empty EMPTY EMPTY a7
RACK1 4 Empty EMPTY EMPTY a7
RACK1 5 Empty EMPTY EMPTY 37
RACK1 & Empiy EMPTY EMPTY 7
RACK] 7 Empty EMPTY EMPTY i
RACK]1 § Empty EMPTY EMPTY a7
RACK] 3 Empty EMPTY EMPTY 7
RACK1 10 Empty EMPTY EMPTY a7
JIG1 1 Empty EMPTY EMPTY 45
WSN1 1 Empiy EMPTY EMPTY 58
TRASH1 1 Empty EMPTY EMPTY ®
PLT3000_2 1 Empty EMPTY EMPTY 51
FDR1 1 Empty EMPTY EMPTY ki
CONPALET 1 Empty EMPTY EMPTY 212
CONPALET 2 @y COVER TEMPLATE #010003 22
CONPALET 3 Empiy EMPTY EMPTY 212| -
X

Figure 49: Storage View

The followingisan explanation of each columnin the Storage View.
Storage A list of all the locationsinthe CIM cell.

Index Indicates the exactlocation on a device which has more than one
location fora part. For example, the conveyor (CVN1) hasthree indices,
one for each station; the robot identified as ROBOT7 has only one index;
the ASRS1 has an index foreach of its cells.

Status Graphicillustration of the contents of the location, as defined in the
PART and TEMPLATE columns. Forexample, EXPERTMILL1 has a part
named BOX.

PART Status of the specified location: either Empty orthe Name of the part if

it existsatthe location.

TEMPLATE Status of the specified location: either Empty orthe ID of the template if
it existsatthe location.

Device ID Device IDnumberdefinedinthe Virtual CIMSetup (orassigned by the
CIM Manager during production).
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6.4.3. Program View

The Program View is a copy of the A-Plan, or production work order. You can track the current status of
production by watching the Program View. This screen shows the commands that the CIM Manager
executesto produce anorder. These commands are executed in bottom-up order.

() Program View |ﬂl
Level |Part | Action | Subpart | Target [#  |Parameters |P1

1 TopBatch

2| COVERED_BOxA MAKE COVERED_BO-A.1 1 1.1.1.F.1.00:00.00
3| COVERED_BOxA. PLACE TEMPLATE A5RET

4| COVERED_BOxA. REMAME BOM

5| COVERED_BOxA. MNEXT

G| COVERED_BO-A SCREWING  BOX SDRYT

7| COVERED_BOxA. WIEWFLES BO-

8 COVERED_BOXA. End Aszsembly  COVERED_BOXA1 JIG1 ASSY

3| COVERED_BOxA1. AS5Y COVERAA B 1

10| COVERED_BOA1." BASE BO- JIG1

11| COVERED_BOXA. Azsembly COVERED_BO=A1 JIG1 ASSY

12| COVERED_ROXA. PLACE BOR RaCK1

13| COVERED_BOXA. MILL2 BO

14| COVERED_BOXA. GET BO- ASRST

12| COVERAT Todzsembly  COVERED_BO-A1 JIG1 ASSY
13| COVERAT REMAME
14| COVERA1 FREE TEMPLATE &SRS
15/ COVERA1.1 PLACE COVER RACK1
16| COVERA1 GET COVER A5RST

Figure 50: Program View

The followingis an explanation of each columnin the Program View screen.

Level This hierarchy numberindicatesthe level inthe Part Definition tree for
each ordered product. Operations at the same level can occurin parallel
(exceptan ONFAILprocess).

Part Unigue name used toidentify the subpart currently under production.

Action The A-Plan command or user-defined process that the CIMManager
executesto produce apart.

Subpart  The part or object which the A-Plan action operateson.
Target The destination where this subpartisto be delivered.
Index (#) Parametersused by thiscommand or process.

P1 Shows the current production status. The number of shaded Part columns
corresponds to the total number of parts ordered.

When a part isbeing produced, one of the following symbols appears at
the current stage of production:

A Command sent, waiting foracknowledgment.
ON Device has begun processing this part
(device driver has responded with Start message).

OFF Device finished processing this part

6 Operating CIM Manager 102
6.4 CIM Manager Views



Intelitek»»

(device driverhas responded with Finish message).
[ | The blue box indicates operation completed

(device driver has responded with End message).
WAIT CIM Manager iswaiting foranotheroperationto

complete before sending thiscommand.

6.4.4. Device View

The Device View isacomplete list of every robot and machine (including QCdevices) inthe CIMcell and
a description of the currentaction being performed by each.

i Device View lilglﬁ
Device | Status |.-’-'-.|:ti|:|n | Station | Device |0
JEASRST w500 211
ROBOTY PLACE BO on EXPERTHMILLI w500 43
ROBOTS WwS00 50
ROA1 w500 13
EXPERTMILLY [EEEE 302 MC W00 52
SDRY1 w500 53
WS w500 58
PLT3000_2 w500 51

Figure 51: Device View
The followingis an explanation of each columninthe Device View.
Device Name of the device or machine, as definedinthe Virtual CIM Setup.

Status When a part isbeing produced, one of the following symbols appears at
the current stage of production:

RUN Commandsent, waiting foracknowledgment.

Start Device hasbegun processingthis part (device driver has
responded with Start message).

Finish Device finished processing this part (device driver has responded
with Finish message).

End Device ended processing this part (devicedriver has responded with
End message).

Stop Deviceisreadyfornextcommand.

Load Deviceisloadingthe processing programfromthe Backup or the
Database.

Action The movementoroperation command whichis currently being executed
by the device. Forrobots, the actionis commonly the placement of a part.
For machines, the actionis usually the name of the process (asdefinedin
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the Machine Definition form).
Station The numberwhichidentifies the workstation where the device is located.

ID The Device ID number, as defined inthe Virtual CIM Setup.

6.4.5. Log View

The Log View isatranscript of the Leaf View. It details all messages which have been sentand received
by the CIM Manager.

&) Log View (= B [

BO[1.1]IN PROCESS: ASRAS1 GET BOK ASRST -

BOX11)DOME @ ASRS1 GET BOX A5RS1 B
COVER(1.1]IM PROCESS: ASRS1 GET COVER ASRS1
COVER(1.1JDOMWE  : ASRST GET COVER ASRS1

BOX[1.1]IN PROCESS: 3BASRST PLACE TEMPLATEHOT0003 on CNVI[1]

BOX[11)DOME - 3B4SAS1 PLACE TEMPLATEHO10003 on CHI(1]

BO1.11IN PROCESS: CHV1 DELIVER TEMPLATE to CHY1[2]
COVER(1.1]IM PROCESS: 3645RS1 PLACE TEMPLATE#010009 on CMY[1]
COVER(1.1JDOMWE  : 3BASRST PLACE TEMPLATE#010003 on CHNWI[1]
COVER(1.1]IM PROCESS: CHY1 DELIVER TEMPLATE to CHV1[3]

BOX11)DOME @ CMW1 DELIVER TEMPLATE to CNV1[2]

BO[1.1]IN PROCESS: ROBOTY PLACE TEMPLATE on BFFR2

BOX[11)DOME  : ROBOTY PLACE TEMPLATE on BFFRZ

BOX[1.1]IN PROCESS: ROBOT? PLACE BOX on EXPERTMILLY

BOX[1.1] TASK LOAD : EXPERTMILLY MILLZ BOx EXPERTMILLT 302.NC

BOX1.1)DOME - ROBOTY PLACE BOX on EXPERTMILLI

BOX[1.1]IN PROCESS: EXPERTMILLY MILLZ BOX EXPERTMILLI

BOX111DOME  : EXPERTMILLY MILLZ BOX EXPERTMILLY

BOX[1.1]IN PROCESS: ROBOTY PLACE BOX on TEMPLATE#O10003[1]
COVER(1.1)DONE  : CNV1 DELIVER TEMPLATE to CMVW[3]
COVER(1.1]IM PROCESS: ROBOTSE PLACE TEMPLATE on BFFR3

BOX(1.1)DOME - ROBOTY PLACE BOX on TEMPLATEH#010003(1]
COVER(1.1)DOWE  : ROBOTE PLACE TEMPLATE on BFFR2

m

Figure 52: Log View

You can control the amount of information thatis displayed by editing the CIM Manager INI file. By
default, the systemis setto display only IN PROCESS and DONE messages, which allow you to see which
commands have beensentand which have been executed.

6.4.6. Machine Queue View

The Machine Queue View displays the parts thatare currentlyinthe queue to the various machines for
processing.

[ y
{pa) Machine Queue View = | (5] | S

Part ID (grade) -
1 2 3 4 5

Drevice

ASRS1
JIGHY 4

RODRA
EXPERTMILL1
SDRY1
RACK1

JIG

WS

TRAZH1 T
< | I F

m

Figure 53: Machine Queue View
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The followingis an explanation of the columnsinthe Machine Queue View:

Device.

Part ID
(grade)

6.4.7. Pallet View

Lists the devicesinthe CIM cell.

Liststhe ID and grade value of the color coded parts that are inthe queue
to the specificdevice

The Pallet Viewisacomplete list of every palletinthe CIMcell and a description of its current status.

(@) Pallet View (= B [
MNo | Skatus | To st | Pt | Product | Template | Last St | Sim. Place »
1:Pass 999 1 B
2| Releaze 999 3
3| Pass K]
4| Pass 3
5| Pass 2 =
B|Passz 2
7| Relzase 0 BO BOx TEMPLATERO10002 2
8| Pass 1
9| Ready
10| Ready
11| Ready
12| Ready -
< | n b
Figure 54: Pallet View
The followingis an explanation of each columninthe Pallet View.
No. Identification number of the pallet
Status Describesthe status of:
Ready Pallethasnotyet reacheda station.
Pass Palletis moving; has passed through the last station.
Stop Pallethasbeenstoppedata stationtobe unloaded.
Stop|[Free] Pallet hasbeen stopped ata stationto be loaded.
Released Pallet has beenreleased from astation.
To Station Number of the next workstation which pallet will reach. If pallet statusis
(To St) Free, the destinationis Station 999.
Part Name of part or subpart being carried by pallet.
Product Name of final productto which part belongs.
Template Identification number of the template being carried by the pallet.

Last Station
(Last St)

Sim Place

Number of the last workstation which pallet has passed through.

“Simulated position”; asectorlocation onthe conveyor, asusedinthe
simulated graphicdisplay.
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6.4.8. Leaf View

The Leaf View provides a detailed description of the production activities of the CIMcell, describing the
currentoperation being performed on each item and the operation that will immediately follow.

i) Leaf View (=] B [
Sub Part of Part ’”;fj'g:t S Status Part ID Bar Cade Leaf ID | L1 | L2
BOX() MILLZ BOX EXPERTMILLY 1 10003 5 BOX TEMPLATE #010003
of COVERED_Bx/A.1 > PLACE BOX on RACK 414 413
COVER(T) DELIVER TEMPLATE to CHy1[3] 5 5 10008 3 COVER TEMPLATE #010009
of COVERED_B03/A.1 > PLACE COVER on RACK] 417 416

4

I

T

Figure 55: Leaf View

The followingis an explanation of each columninthe Leaf View.

Subpart of

Part

Action

>Next Process

Status

PartID
Bar Code
Leaf ID
L1...Ln

Name of the part and the name of the final productto whichit belongs.

The action currentlyin progress (upperline) and the next processto be
performed onthe part. For example:

MILL2 = process defined in the Machine Definition form

BOX = part name.

EXPERTMILL1 = name of machine which will perform operation, as defined
inthe Machine Definition form.

When a part is being produced, one of the following symbols appears at
the current stage of production:

A Command sent, waiting foracknowledgment.

ON Device has begun processing this part (device driver has responded
with Start message).

OFF Device finished processing this part (device driver has responded with
Finish message).

B The blue boxindicates operation completed (device driver has
responded with End message).

WAIT CIM Manager is waiting foranother operation to complete before
sendingthiscommand.

Aninternal IDindex forthe part, generated by the CIM Manager.
The ID number of the template whichis carrying the part.
Aninternal IDindex generated by the CIM Manager.

Additional information about other “leaves”.
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6.4.9. Event View

The Event View isused only when the CIM Manageris operatingin simulation mode; it contains data
only afterthe Run buttonis pressed.

The Event Queueisalist of eventsthat will be generated by OpenCIM’s simulation engine, in orderto
ensure proper functioning of the simulation.

Event View (-

Figure 56: Event View

For example:
TIME = 135 (00:02:15) Indicates amount of time that has passed (135
seconds, or2 minutes, 15 seconds) since the
Run button was pressed.
PLACE: Device start at 7 ROBOT7... Indicates Robot 7 will send a Start messagein7
PLACE: Device finish at 15 ROBOT7 seconds and a Finish message in 15seconds.

6.4.10. Message History

[ & MmEssacEs =8 % )

Exteral Messages | Intemal Messages  Warnings |

I Mote

&

Meszage

CLEAR

Figure 57: Message History Dialog Box

The Message History View allows you to view three types of messages:

e External Messages: All messages that the CIM Manager sends to drivers viathe TCP/IP protocol
and vice versa.

e Internal Messages: Enablesyouto check CIM Manager setup parameters, e.g. path to database
files, pathto utilities, simulation speed, etc.

e CIMWarnings: All warnings issued by the CIMManager. The last message is highlighted in
yellow. Whenawarning message isissued, the Message History dialog box opens. The most
frequentlyissued warning messageis: “Part not currently available. Update storage”.
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6.5. CIM SCHEDULER

The CIM Schedulerallows you to view various production schedules and determine the most efficient
one.The SchedulerisaGantt utility that displaysthe exact timing and scheduling of the different phases
of production.

-

Ji CIM Scheduler (CIM-01) Off-Line = | B [ S

File Display Help

all- 45

MachinePart Nannec | Actual ]
Durstio|uratio] 0 [ 1 [ 2 [ 3|4 |s |8 |7 |8 ]a ||

H Planned: [~ Start [ Finish W Duration [nkereal
Actual [ Start [ Finish W Dwration [mir]

EXPERTMILLA
COVERED_BOXM.1(1)
- NG
COVERED_BOXM.1(1)
- ¥SH1
COVERED_BOXM.1(1)
-] SDRVA
COVERED_BOXM.1(1)

€ [ K
Heady Base ime: | hu Llec &0 JUU5 [ |2 55 34

Figure 58: CIM Scheduler-Gantt Chart

The Schedulercandisplay two kinds of production schedules:

e Planned: Thisscheduleis normally produced and displayed when the CIM Manageris operating
in Simulation mode. Tracking mode must be activated from the CIM Mode dialog box. For
further details, see CIM Modes Dialog Box.

e Actual: Thisscheduleisnormally produced and displayed when the CIMManageris operatingin
Real mode. The Tracking mode is deactivated.

The left side of the Schedulerscreenisatextual description, whilethe right side isagraphic
representation (Gantt chart) of the production schedule.

Clickand drag onthe vertical linesin the table toincrease and decrease column widths.

6 Operating CIM Manager 108
6.5 CIM Scheduler



Intelitek»»

6.5.1. CIM Scheduler Toolbar and Menu Bar Options

The followingtable contains a brief description of each optioninthe CIM Schedulertoolbarin addition
to the corresponding menu baritem:

=

Display
Options

Online/Offline: When the Scheduler operates on-line, it displays datafrom
the CIM Manager. (No data is displayed until the CIM Manager commences
production.).

When the Scheduleroperates off-line, it displays information from
Manager.Data is displayed as either Actual or Planned, dependingonthe
definitioninthe [Scheduler] section of the CIM Manager’s INI file.

Alternatively, select Display | Online/Offline from the CIMScheduler menu
bar.

Sort by Machine: Shows the activities of machines and the parts they
process.

Alternatively, select Display | Sort by Machine from the CIM Scheduler
menu bar.

Shows the progress of parts, and the machines which processthem.

Alternatively, you can also select Display | Sort by Part from the CIM
Scheduler menu bar

Enablesyouto clearthe scheduler data.(Enabled in Online mode only.)

Alternatively, select File | Clean from the CIM Scheduler menu bar.

® Displays the Load Data dialog box, enabling you to load additional
production schedules.(Enabled in Offline mode only.).

Alternatively, select File | Openfrom the CIM Scheduler menu bar.

@ Displays the Save as dialog box enabling you to save the current
production schedule.

Alternatively, select File | Save As from the CIM Scheduler menu bar.

I¥ Stat ¥ Finish ¥ Duration  Interval -
V¥ Stat W Finish W Duration i)

Figure 7-13: Scheduler Display Options
Zoom: Value of timeinterval compressionin Gantt chart display.

Show: Checkeditemsare displayedinthe textual display.
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6.5.2. Creating a Planned Production Schedule

To create a planned production schedule, do the following:

o 1. Activate the CIMManager.

(2]

3] 2. Fromthe Modes Dialog Box, activate the tracking mode.
Procedure

3. Resetstorage.

Generatinga Planned 4. Activate the CIMScheduler.

Production Schedule 5. Click Start.

6. Click Run. Wait forthe CIM Manager to complete an entire
production cycle.

® Tip:To speed up the simulation, change the value of the simulation
speed in Modes Dialog Box.

Afteryou have generated aplanned schedule, you can runthe CIM Manager in real mode in orderto
track and display the actual schedule, and see how it compares with the planned schedule.

6.6. GRAPHIC DISPLAY AND TRACKING

The OpenCIM Graphic Display and Tracking module provides areal-time 3D graphicdisplay of a working
OpenClMcell, displaying the movement of pallets onthe conveyor based on the status messagesit
receives as each pallet passes aconveyor station. The GraphicTracking module estimates th e position of
pallets as they travel between stations and updates its display accordingly. It synchronizesits display
with the actual pallet position every time apallet passes aconveyor station.

6.6.1. Status Messages

When a device performs an operation onthe part, its device drivertransmits status messages to the CIM
Manager reporting the outcome The CIM Manager forwards these messages to the GraphicTracking
module, which then updatesits display accordingly.

Examples of these messagesinclude:

e Command Response Messages: A device driverrespondingtoa command sent fromthe CIM
Manager, or a device driverresponding toacommand sent from another device driver (such as,
a CNC device driverresponding to commands sent by a robot’s ACL or Scorbase device driverto
openand close its door).

e Pass Messages: The PLC device driversendinga Pass message indicating thata palletthatisnot
needed at this station has just gone by. Pass messages are generated only to allow the Graphic
Tracking module to update its conveyordisplay, and are not used by the CIM Manager or any
otherCIM entity.
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6.6.2. Updating the Display

The CIM Manager relays the status messages to the Graphic Tracking module, which then updatesits
display accordingly. The display can show the following examples:

e Parts, as they move from device to device (such as, a robot picking up a part froma template
and puttingitina CNCmachine).

e Pallets, movingaround the conveyor.

The screendisplayincludes detailed representations of station elements such as com puters, controllers,
CNCmachines, and robots as shownin the following figure. This module updatesits displayin response
to real-time status messages emanating from the CIMManager and active device drivers.

The Graphic Tracking PCcan be usedinthe following modes:
e Real Time Mode, enablingyouto observe the flow of parts around the CIM cell.

e Simulation Mode, enablingyouto observe the results of different production strategies
on-screen without actually operating the CIMequipment.

The graphic display module appearsinthe GraphicDisplay tab, as follows:

Graphic Display | View Program | View Leaf | View Order | View Storage | View Device | View Paliet |

THEESp

FIYIESIGN (Scheduler Gantt: NONE [LOCATION: - C:\Users\Public\Documents\Intelitek\OPENCIM\Projects\TUTORIAL_SAMPLE\WSD

Figure 59: Graphic Display on Manager
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6.6.3. Graphic Display Toolbar
The followingtable contains a brief description of each optionin the Graphic Display toolbar:

Option Description

Maximize/Restore: Enables you to toggle between maximizing and
restoring the GraphicDisplay tab.

NQ Redirect Camera: Defines the position that will be inthe center of the
image.

Follow Me Camera: Enables youtofocus on the location of specific part
duringa production cycle.

Drag Scene: Enablesyouto panthe CIM cell left, right, upand down.

Top View: Places the camera on top of the cell at the center of the image

Save Camera Position: Saves the current position of the graphicdispay
screen until the nexttime you enterthe CIM Manager application.

Toolbar View: Displays or hides the IDs of the objects, templates, parts, and
pallets, each of whichis described below.

Show Name: Displays the names of the objects that currently existin the
CIM cell.

Show ID: Displays the object IDs that existin the current CIM cell.

Show Pallets: Displays the pallet numbers that are currently on the

conveyer.
Show Templates: Displays the IDs opf the templatesinthe CIM cell.
'I‘ Show Parts: Displays the IDs of the parts inthe CIM cell.

In addition, the following options enable you to change the view of the CIM cell:

e Zoom In/Zoom Out: Zooms in and out of the image by pressing the right mouse button and
movingitforward or backward.

e Rotate the Image: Rotates the view of the image by pressing the right mouse button and
movingitto the right/left.

e Movingthe Camera Up/Down: Use the window’s scroll barto adjust the viewing angle of the
image.

Alternatively, the viewing angle can also be adjusted by scrolling the mouse wheel.
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The Graphic Display of a working OpenCIMcellis displayed in the CIMManager window and it can also
be displayed onanother PC(WebViewer application and Remote GraphicDisplay.) Itispossibleto
display three different 3D views at the same time on the same screen as shown in Figure 7-17.

OpenCIM Manager (CIM-08-A-DEMO)

ok s
]

Figure 60: Graphic Display

6.6.4. Tracking the Production Process

The following procedure describes how to graphically track the productioninthe OpenCIMsystem:

o 1. Launch Project Manager. To do so, selectthe projectand clickthe
g CIM Manager iconin the tool bar.
Procedure 2. Clickthe Blue Load button. Click Run (Blue arrow).
Graphic_Trackingof 3. Nowyoucan observe the operations performedinthe CIMcellin
Production both Graphic Displays: the Managerandin the 3D views.

6.6.5. Manipulating the Graphic Display Views

The Graphic Display module offers two types of views, an overhead view and an elevated side view. This
procedure describes how to manipulatetheseviews accordingto yourrequirements.
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@ When the Simulation window opens, it always displays the view that was

To manipulate the views:

(7]

(2]

(3]
Procedure

Manipulatingthe
Graphic Display

displayed when you last closed either the Graphic Display or the Virtual CIM
Setup window.

To change the angle of the overhead scene, place the cursoronthe
vertical scroll barand dragit up and down. (Itis recommended that
you click on the vertical scroll bar up and down arrows.)

To rotate the scene, place the cursoranywhere onthe screen and:

= Clickthe right mouse buttonand drag to the right to rotate the
display counterclockwise.

= Clickthe right mouse button and drag to the left to rotate the
display clockwise.

To zoom the scene, place the cursoranywhere onthe screen and:

= Clickthe right mouse buttonand drag up tozoomin.

= Clickthe right mouse buttonand drag downto zoom out.

6.6.6. Changing the Focus of the Graphic Display

The following procedure describes how to change the focus of the Graphic Display.

To change the focus of the Graphic Display:

o
(2]
(3

Procedure

Changingthe Focus
of the Graphic
Display

Clickon View | Redirect Camera.

Clickany objectinthe scene. It now becomesthe centerpointforthe
display manipulation. The viewchangesto an overhead scene (ifitis
not already), which you can now manipulate, as described above.
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The Text menu allows you to select the kind of captions you want to include in the graphicdisplay. Only
onekind of textcan be selected ata time.

None No text. Select None to remove the currently displayed caption. You may
thenselectanotherkind of text. (Note that there is no checkmarkin the
menu to indicate yourselection.)

Name Name of machinesand devices.

Ext. 1D External IDnumber, as definedin the Virtual CIMSetup.
Pallets Displays the ID number of the pallets.

Templates Displaysthe ID number of the templates.

Parts Displaysthe ID number of the parts.

The File menu offers the following options:

Open Loads a new graphicCIM cell. Do not use.
Exit Quitsthe Graphic Display module.
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7. CIM Manager Utility Programs

This chapter describes the CIM Utility Programs which are used for preparing the OpenClIMsystem for
production. These programs are an integral part of the CIM Manager software and can be accessed from
the Utility Programs menu of the CIM Manager menu bar. The Utility Programs menuincludesthe
following:

e Machine and Process Definitions, introduces the CIM Machine Definition window, enabling you
to define the machines and processesin OpenCIM.

e Part Definition, introduces the CIM Part Definition window, enabling you to define the parts
that OpenCIMcan manufacture.

e Storage Definition, introduces the CIMStorage Manager, enabling you to track the parts in
storage.

e MRP (Material Requirements Planning), introduces the CIMMRP window, enabling you to
create customerlists and product orders.

e Optimization, introducesthe CIMOptimization Definition window for defining queue algorithms
as well as additional optimization methods usedin OpenCIM.

e Performance Analysis, introduces the CIMPerformance Analysis window forviewingand
analyzinginformation generated form the manufacturing cycle.

e Reports, introduces the CIM Report Generatorenabling you to generate predefined or
customized reports forviewingand printing.

You can use these programsto view some existing sample definitions to assist you in making your own.

As you read through this chapter, itis recommended that you perform the “Procedures.” These tutorials
will help you become familiar with usingthe OpenClMsoftware.

The examplesshown inthis manual are based onthe sample project TUTORIAL_SAMPLE whichis
locatedin the projects archive listin the project Manager. (For details on transferring a project from
Archive to User referto Chapter5).

7.1. MACHINE AND PROCESS DEFINITIONS

Whenyou define amachine, you actually definethe specific process a machine will perform. Machine
names are usually predefinedinthe Virtual CIMSetup and only need to be selected fromthe Machine
Name drop-down list.

The process name enablesthe CIM Managerto determine which machineis capable of performing the
specificwork required to produce a part (asdefinedinthe Process fieldinthe Part Process Table in the
Part Definition form). If two machines that are capable of performingthe specificprocess are available,
the CIM Manager tries to optimize the use of these two machinesto complete the process (see
Optimization in this chapter).

The Machine Definition formlets youviewany machine that has been defined forthe system. You can
define new or modify existing processes for the machine to perform. A machine record contains the
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machine name and one or more defined processes (process record). Each field and the control buttons
associated with thisform are described in detail in this section.

The CIM Machine Definition window displayed below is accessed by from the CIM Manager Main
Window, by selecting Utility Programs | Machine Definition from the Menu bar.

% CIM Machine Definition - (C:\Users\Public\Documents\Intelitek\ OPENCIM\Projects\ CIM-08- A-DEMO\w=0Y) =N oy |
Ele Edit Help

= A= R —

| Maghine D.enn\tmn.]

w5 Machine Typs Action Fobot Required Cost
wee | D -Device PROCESS No v

Machine Name: Process File ay Duration

BALLFDR1 FEED BALLS 00:00:10

BELTC1 CONVEYOR 00:00:10

— WILL1 201.NC 00:00:10 =

WLz 202NC 00:00:10

GLUE1 GLUE 00:00:10

HYDRAPRESS1 PRESS 00:00:10

G ASSEMBLE 00:00:10

sz ASSEMBLE2 00:00:10

1BXY10 ASSEMBLE XV 00:00:10

JGXY ASSEMBLE XV 00:00:10

| SRENGRV FNORAVF1 0n-0n-10
< n | r
- List Of Preloaded Programs [ BALLFDR1 ) Man

Figure 61: Machine and Process Definition Form

7.1.1. Machine Definition Window

7.1.1.1. Main Menu
Option Description

File Containsthese file options: Save All, Save Selected Machine, Print
Machine Report, Exit (from Machine Definition screen). The first three
optionsalso appearas tool buttonsinthe Toolbar (see below).

Edit Containsthe following options for editing rows: Insert Before, Insert
After, Delete Row. The rows inserted are copies of the original row,
enablingyoutoeditthe content.

You can also access these options by right-clicking the process list cell you
wantto edit.

Help On-line help.
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7.1.1.2. Toolbar
Option

=
il

=

JIGHYE 'I

Description

Savesall machine records to disk.

Savesthe selected machine record to disk.

Automatically resizes the columns to accommodate long values (when
the window is maximized).

Print machine report.

Selectamachine from the machine name drop-down list. The names that
appearin the listare definedinthe Virtual CIM Setup.

7.1.2. Machine Process Table

The data fields above the table are also displayed as columnsinthe table. Theirdescriptions are

provided below.
Option

Machine
Name

Process

Description

A descriptive name which uniquely identifies the machine. You can
edit/examine the record fora specificmachine by selecting that machine
name fromthe drop-down listin the toolbar. All machines that are defined
inthe Virtual CIMSetup appearinthis list.

The name of a production process that can be performed by this machine.
A Process Name can only be used once fora given machine.

The name should be easily recognizable to CIMusers and may contain the
characters A—Z,0-9 and underscore (_), but no spaces.

This Process Name is assigned to a part inthe Part Definition form (in the
Process field of the Part Processes Table).

Assigninga processtoa part instead of a machine can have advantages
whenthere are two or more machines capable of performing the same
process. Having more than one machine capable of performingagiven
process allows the CIM Manager to selectthe machine which can processa
part most efficiently and redirect production if one machine fails.

@ Fordifferent machines that can perform the same process, you
should enterthe same process name. Likewise, do NOT use the
same process name to referto processes on different machines
which do not perform the same operation on the same part.

7 CIM Manager Utility Programs

118

7.1 Machine and Process Definitions



Intelitek»»

The following reserved words cannot be used as Process names:

Option

File

Program

Fail(%)

Duration

Parameters

WS

Machine Type

Action Type

ALLOC GET PACK
ASSEMBLY GET_FIX PLACE
BASE MAKE PROCESS
CNC MOVE Qc
DELIVER NEXT RENAME
END_ASSEMBLY NOP TARGET
FREE ONFAIL TRANSFER
Description

A file containing the G-code program or other program associated
with this process. This file name caninclude avalid directory path
to afile. If no path isspecified, the CIMManager expects to find this
fileinthe currentworking directory associated with the device
driverforthis machine.

A file can contain one machine control program. Different machines
that perform the same process will have theirrespective control
programs stored in differentfiles.

The name of the machine control program associated with the
process beingdefined. This Program Name is used by an ACL
controllerwhichis operatingamachine.

Your estimate of the number of rejected parts that will result when
this processisrun on this machine (0 - 100%). The CIM Manager
takesthisvalue into consideration only when simulating a quality
control process.

The numberof minutes this process takesto produce one part. The
CIM Manager takes this value into consideration when choosing
among multiple machines that can run the same process. Formatis

hh:mm:ss
This string of argumentsis passed toa machine control program
associated with this process.

The workstationin which the machine is placed. Automatically
displayed by the system (as defined in the Virtual CIMSetup).

The type of machine selected. Automatically displayed by the
system (as definedin the Virtual CIMSetup).

A label that defines the characteristics associated with a process.
One of these Action Types (inthe datafield above the table) is
selected by default:
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Robot- controlled

Cost per Hour

Action Type

Description

Assembly

Qc

CNC

Process

Place

A process whichinvolves the assembly of two or
more subparts.

A processinvolving atest that reports a Pass/Fail
resulttothe CIM Manager. If the resultis Fail, the
rejected partisredone. A quality control process
requiresan ONFAILentryinthe Part Processes
tableinthe Part Definition form see “Part
Definition” below.

A process which has G-code program(s)
associated withit. The CIM Manager downloads
the G-codefile specifiedinthe Filefieldtothe
CNCmachine (unless thisfile is already resident
inthe CNCmachine).

A basicmachine operation which does not
require any special action beforehand or
afterwards. Runsthe ACL program specifiedin
the Program field.

A robot operation used fornon-standard
operations performed by arobot. The File and
Program fields will be blank.

Specifiesifarobotisneededto performthe process. For
example, ifaweldingactionis performed by arobot, specifying
YES signals the CIM Manager that the robot isin use andis not
free to performanotheroperation. Thisoptionisavailable only if
the machine selected can use arobot to performa task, and if the
Action TypeisProcess.

Estimated hourly cost to run this machine. The CIM Manager uses
this as one of the criteriain orderto decide on the optimum
production method.
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7.1.3. List of Preloaded Programs

Tasks are control programs that can be downloaded toa machine (e.g., G-code toa CNC machine). The
CIM manager keeps track of which programs currently reside inamachine’s memory. If acertain
process requires amachine control program that is not resident, the CIMManager instructs the CNC
device drivertodownloadittothe machine.

Option Description
Max Preloaded The number of control programs that can reside ina machine’s
Programs memory at one time. Once thisnumberis exceeded, the CIM

Manager begins overwriting programs inthe machine’s memory
whenitneedstodownloadanew program.

List of Preloaded The current status of control programsthat are loadedinthe
Programs machine’s memory. This boxis forinformation purposesonly; it
cannot be usedto change the programs residinginamachine.

7.1.4. How to Define a Machine

The procedures presented belowrefertoan OpenCIMsample application for producingasimple,
covered box (product). When defining the process forthe covered box, two processes need to be
defined: CNCmillingand assembly.

@ These procedures represent a simplified example. When defining more complicated
applications, entries to other fields will also be required.
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(1]
(2]
©

Procedure

A. Defi
3.

7.

ning the Milling Process

In the Machine Definition form, select EXPERTMILL1 from the Machine
Name drop-down list; thisis the name for the milling machine, as defined
inthe Virtual CIMSetup. The MILL1 record becomesthe current record
and appearsingreeninthe Machine Process Table. The record contains
the process(es) defined forthe machine. The workstation is shown as
WS3, the machine type as M-MACHINE, the action type as CNC, and
Robot-controlled as No and gray.

In the Process column, type inthe Process Name MILL2. (You will need to
make sure —either now or later—that MILL2 appearsinthe Process field in
the Part Process Table in the Part Definition form).

In the File column, type in GCODE.NC, for example, as the name of the G-
code programfile that contains the instructions forthis type of process.

In the Duration column, type in the amount of time it takes the mill to
performthis operation, e.g., thirty seconds.

Your screen should now look like this:

i

IM Machine Definition - (C:\Users\Puinc\Documents\lntelitek\OPENCIM\ijxB\TUTORIALSAMPLE\wsO\) I

File Edit Help

Machine Definition |

WS Machine Type

fE S Fwm

Action

ws2 | M - Machine

| CNC

Robot Required
No |

Machine Name

Process

% |
Fail |
Duration Parameters.
)" |

JIGXY4

—ons

‘ EXPERTMILL1

JiG1

—— PLT3000_2

| SDRV1

|
VSNt

PLACE ON VISION

READ BARCODE

MILL1
MILL2

ASSEMBLE XV
ASSY

TURN1
TURN2

SCREWING

CHECK XV
VEEWFLEX

00:00:10
10 00:00:10 STEMPLATETYPE

00:00:10

00:00:10
00:00:10

00:00:10
00:00:10

00:00:20

10 00:00:10
10 00:00:10

<

302NC

|~ List Of Preloaded Programs [ EXPERTMILLT )

- Max.

)
1

Ready

Figure 62: CIM Machine Definition — Defining the Milling Process
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(1)

(2]

P 8.
Procedure

@

1.

Click E to save the currently displayed information to the database. You
can now generate and view a Machine or Process Report by usingthe
Report Program.

Continue with the procedure Defining the Assembly to define the other
process whichis requiredto produce the covered box

Note: The assembly operation is usually performed by a jig device (such as
a pneumaticjig) not a machine.

B. Defining the Assembly Process

In the Machine Definition form, selectJIG1, from the Machine Name drop-
down list; thisis the name of the device that performs assembly
operations, as defined in the Virtual CIMSetup. The JIG1record becomes
the currentrecord and appearsingreeninthe Machine Process Table. The
workstationis shown as WS3, the machine type as J-JIG, the action type as
ASSEMBLY, and Robot-controlled as NO and gray.

In the Process column, type inthe Process Name ASSY. (You will need to
make sure —either now or later—that ASSY appearsin the Process field in
the Part Process Table in the Part Definition form.)

In the Duration column, type in the amount of time it takes the mill to
performthis operation, e.g., 12 seconds.

Your screen should now look like this:

Is_:[m Machine Definition - (ChUsers\PubliciDocumentsilntelitekh\OPEMCIM\Projects\ TUTORIA|
Eile Edit Help — —

L= R = N

Machine Definition |

WS Machine Tupe Action Robot Aequired Cost
wsa [ T aig [ ASSEMBLY [Me =1 I

Fail
%)
JGcra PLACE ON VISION PLACE 00:00:10

| Machine Name Process File Program Duration Parameters

RORA1 READ BARCODE 10 00:00:10 STEMPLATETVPE

MILL1 301.NC 00:00:10

EXPERTMILL1 MILL2 GCODE NG 00:00:30

e ASSEMBLE XV 00:00:10
— Assy jooiooiiz )

TURN1 201.nC 00:00:10
PLT3000_2 TURNZ 202.NC 00:00:10
SRV SCREWING 00:00:20

CHECK 30w 10 00:00:10
WVIEVWFLEX 10 00:00:10

VSN

it D Frotooried Frograms (151 1 o
[
|

Feady | | -

Figure 63: CIM Machine Definition — Defining the Assembly Process

Click E to save the information tothe database.

You can now generate and view a Machine or Process Report by usingthe Report
Program.
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7.2. PART DEFINITION

A productis manufactured fromagroup of subparts (bill of materials) thatare puttogetheraccordingto
a specified set of machine processes. Starting with aset of raw materials (supplied parts), you define
parts at the intermediate stages of production required to assemble afinal product.

The Part Definition screen, orform, allows you to enter the bill of materials and the associated
production processes usedto produce a part. Usingthe Part Definition form, you can either:

e Modify/view the production process foran existing product.
e Describe the production process foranew product.
Defininganew productinvolvesthe following steps:
e Drawinga part definition tree.
e Settingupall machine processes necessary to produce a product and all its subparts.

e Determiningwhat new template designs are required to handle all the partsinvolved and assign
these designstemplate ID numbers.

e Determiningthe types of racks that can hold each subpart.

The Part Definition form for Product (or Phantom) parts lets you create, view, or modify the current part
(eitheraproductorits subparts). A partrecord contains all the fields shown on the Part Definition form
below. Each field and the control buttons associated with thisform are described in detailin this
section.

o CIM PART DEFINITION - [C:\Users\Public.\Dur_umen!s\lnlelitek\OPENCIM\_PrujecLiTUTDR]AL_SAMPLE\wsD\) A E@M
FEile Edit Help
O ‘ I | & |[cowereeox <] 3 <
Supplied Parts ~ Product Parts | Phantom Partsl
Part Name IP)arl Subpart Process Parameters Sequence Description
BOX MILLZ T
COVERED_BOX 3 COVER T BOX FOR TUTORIAL
- VIEWFLEX F
REJECTED ONFAIL F
4 m | *
- COVERED_BOX detail
Template Type: Rack/Feeder Color 3D File
W I +| d - oo | |No change - Erowsel
Ready | | A

Figure 64: Part Definition Form for Supplied Part

If you define the partas Supplied, the Part Process table will be replaced by asection containing data
regardingthe supplierand supplied material, as shown below:
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= ~
o CIM PART DEFINITION - (Ci\Users\Public\DacumentsiIntelitek\OPENCIM\Projects\TUTORIAL_SAMPLE\ws04) E@Q
File Edit Help
:___Supe!!gg Fag_t§__:| Praduct Parts | Phantom Parlsl
Part Name Part Supplier Catalog Win Safety ‘ Cost Supply Description
1] Name Number Order Stock Time{davs)
BOX 1| SUPPL1 59924 1 1 15 2 PLASTIC BOX
COVER 2|5upPL2 C8-79-COV 1 1 10 2 COVER
< i ] ’
- BOX detail
Template Type Rack/Feeder Colar 30 File
[o 201,101 +/ = .| [pox x| Browse
Ready [ [ 4

Figure 65: Part Definition Form for Supplied Part

7.2.1. Part Definition Form

7.2.1.1. Main Menu
Option
File

Edit

Help

7.2.1.2. Toolbar
Option

[
&
)
i

ILASEF! FROD 'I

T

Description

Containsthese fileoptions: New Part, Save Current Part, Save All,
Print, Exit (from Part Definition screen). The firstfive options also
appearas tool buttonsin the Toolbar (see below).

Contains these row and part editing options: Insert Before, Insert
After, Copy Part, Paste Part, Delete Row, Delete Part. You can also
access these options by right-clicking the process list cell you want to
edit.

On-line help.

Description

Defines new part
Savesall part records to database.

Savesthe selected part record to database.

Automatically resizes the columns to accommodate long values (when
the window is maximized).

Prints part report.
Selectsapredefined part from the part name drop-down list.

Selectsapredefined partID from the part ID drop-down list.
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7.2.1.3. InformationBar

Option Description
Template Type Definesthe template type (01-99) whose pin arrangement can
W accommodate the selected part.
I F“"Ck’Fe:fT = Definesthe types of racks/feeders that are capable of
accomodating the selected part.
Calar Definesthe colorof the parts that can be viewed onthe
- | conveyer. You can define a different colorforeach part. The

part color will change afterthe work onthe part is completed.
Note:

The color will not be changed for custom parts which are
providedinthe OpenCIMinstallation.

30 File
Mo change

=] Browse | Defines apart shape fromeitherthe list of supplied or
previously added shape parts, or by browsingtoa new user
defined part.

Whena new 3D fileisadded by browsing, the file isadded to
the projectdirectory forexample:

C:\Users\Public\Documents\Intelitek\OpenCIM\Projects\
TUTORIAL_SAMPLE\CIM_CUSTOM_parts.

7.2.1.3.1. Designing User Parts and Objects

Users can add other parts and objects overthe existing ones that are provided with the installation of
the software.

There are two stage to creating new parts and objects.
e CreatingPartsand Objects
e AddingPartsand Objectsto OpenCIMProjects

7.2.1.3.2. Creating Parts and Objects

There are three ways to create new parts and objects:
e Modifyan Existing User Part File
e Createa New Part/ObjectFile

e Importa CADFile

7.2.1.3.3. Modify an Existing User Part File

Existinguser partsthat are provided with the installation may be modified to suit the requirements of
the user.
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To modify an existing user part:

2. Openthe CIM_CUSTOM_PARTS folderlocated in the following directory:

= C:\Users\Public\PublicDocuments\Intelitek\OpenCIM\CIM_CUSTOM_parts.

3. Usinga texteditorthatsavesfilesin plain ASCllI format, such as Notepad, open one of the
existing userpartfilesin the directory. Belowis an example of a part file.

ModelBegin
TransformBegin
Color0.01.0 1.0
Surface 0.4 0.3 0.2
Opacity 1.000000
LightSampling Facet
GeometrySampling Solid
TextureModes Lit
Texture NULL
ClumpBegin

Translate 0.0 0.0251 0.0
Tag 1

Block 0.05 0.05 0.05
ClumpBegin

Tag 2001

Color100

Opacity 1

Block 0.03 0.02 0.07
ClumpEnd
TransformEnd

ModelEnd
4. Editthe file to modify the part. (Referto the documentation provided in Program
Files\Intelitek\OpenClIM\sources\Graphics\RW\Documentation for details on RWX commands).

See the AddingParts and Objects to OpenCIM Projects section for details on adding the fileto OpenCIM
project(s).
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7.2.13.4. Createa New Part/Object File

To create your own user part and userobjectfiles:

1. Openatexteditorthatsavesfilesin plain ASCll text, such as Notepad.

2. Writethe programto create yourown part. (Refertothe documentation provided in Program
Files\Intelitek\OpenClIM\sources\Graphics\ RW\Documentation for details on RWX commands).

See the Adding Parts and Objects to OpenCIM Projects for details on adding the file to OpenCIM
project(s).

7.2.1.3.5. Import a CAD File
You can create a 3D objectin a CAD program, and importitto CIM Part Definition.
To importa CAD file:

1. Createafileinany CADprogramand saveitas a *.dxfor *.3dcfile.

2. Use the RW3DCONV converterto convertthe file to RWX format. This converteris provided with
the installation of OpenCIM, and is located in the following directory: Program
Files\Intelitek\OpenCIM\Sources\Graphics\RW\ converter.

@ Ensurethatthere are no more than 1000 polygons in the CADfile.

See the nextsection fordetails on addingthe file to OpenCIMan project(s).

For more information on RWXfiles, referto the RWX helpfile whichis provided with the OpenCIM
installation, andislocatedin the following directory: Program
Files\Intelitek\OpenCIM\sources\Graphics\RW\Documentation.

7.2.1.3.6. Adding Parts and Objects to OpenCIM Projects

Parts and objects can be added to a single projectonly, ortoall projects, such that they will appearin
the 3D file are drop-down menu of every projectin OpenCIM.

To add the part or objectto a single project:

1. Savethefileasa.rwxfile.

2. Openthe Part Definition utility by selecting Utility Programs | Part Definition from the
OpenCIMProject Manager.

3. ClickBrowsein the 3d File areaat the bottomright of the window.

7 CIM Manager Utility Programs 128
7.2 Part Definition



Intelitek»»

4. Browsetothe location of the file that you saved and click OK. The part isadded intothe project,
and appearsinthe 3D File drop-down menu. A copy of the file isadded to the following
directory:

= C:\Users\Public\Documents\Intelitek\OpenCIM\Projects\TUTORIAL_SAMPLE\CIM_CUSTOM _
parts.

To add the file to all projects, save the file asa .rwx file inthe following directory:
= C:\Users\Public\PublicDocuments\Intelitek\OpenCIM\CIM_CUSTOM_parts.

7.2.2. PartTable

Option Description
Part Type Select one of the following types for this part:

Product A part that can be ordered from the CIM. The
final partat the top of the part definition tree
isalways defined as aproduct. Part is the
productthatis produced by the CIM system.
In some industrial software, the term
“MAKE” is often used toreferto the product.

Supplied A part received froman outside source, i.e. a
part not produced by the CIM, therefore it
doesnotrequire a process definition.
Supplied parts do not contain any entriesin
their Part Process tables. Asupplied partis
found only at the bottom of the Part
Definitiontree. In some industrial software,
the term “BUY” is often used toreferto the
supplied part.

Phantom A part or subpart which has failed QC. This
definition allows the CIMManager to issue
instructions on how to handle arejected
part. Phantom parts cannot be ordered.
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7.2.2.2. Product Part Data
Option
Part Name

Part ID

Subpart

Process

Description

A stringwhich uniquely identifies this part (i.e. two parts cannot have the
same name). The name should be easily recognizableto CIMusers. The
string may contain the characters A—Z,0-9 and underscore (_), but no
spaces.

A numericvalue (1-999) which uniquelyidentifies this part (i.e. two parts
cannot have the same ID). This Part ID can be used with devices which
require anumericpart identifier. Forexample, the ACLcontrolleruses the
Part ID to activate the appropriate control program to handle this part.

The name of a material used to produce the current part.

A subpart mustbe definedinits own Part Definition record. A subpart
can eitherbe a raw material (i.e. aSupplied Part) or a part produced by
the CIM (i.e. aPhantom Partor a Product).

Some rowsin the Part Process table require aSubpart name while others
do not. A Subpartname is required in the following circumstances:

= A Subpartnameis requiredinrow 1of the Subpart column.

= A Subpartnameis requiredforeach partthatisincludedinan
assembly.

= A PhantomSubpartnameisrequired after each quality control
testin orderto associate a name with the ONFAILexception
handler.

Afterthe firstrow, a subpart name is not required if the process being
per-formed operates on the same partthat was listed in the previous
row. For example, the first row could specify the name of acube that is
to be machinedinto a box. The second row specifies a process that drills
a holeinthe box. In this case, the subpartfield of the second row would
be blank because the drill operates on the same subpart specifiedin row
one.

If you need more than one of a subpart, add a separate row to the Part
Processtable foreach unit.

A circulardefinition errorwill resultif you enterasubpart name that
matches the name of the part being defined (i.e. Subpart =Part). This
error will also occurif any of the subpartsinturn contain a subpart that
matches the Part Name being defined.

Enter the name of a production process that has been definedin the
Processfield of the Machine Definition screen.

If this process exists on more than one machine, the CIMManager selects
the machine to use accordingto its production strategy (e.g. minimize
cost, minimize production time, etc.).
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Option

Parameters

Description

The Parameters field specifies how to carry out this process whenitis
performedforthe current part. Clickinga parameterfield for GET,
ONFAILand TARGET processesdisplays the storage devices that can be
selected.

For quality control devices, the parameterstringis used to specify the type of QCtestand the range of

acceptable values.

For a machine that performs assembly operations, the parameter string specifies whereto put the part
thatisbeingaddedtothe assembly. If this targetlocation contains compartments, you can add an
optional index forthe compartment number.

The table below details how parameters are used by several devices:

Device

ViewFlex or
ROBOT-
VISIONpro

Laser Scan
Meter

Assembly
Machine

Example Description Note

1,4 type of test, minimum If maximumvalueis
value, [maximum omitted, the minimum
value] value representsthe

single acceptable value.

1,150, 160 type of test, minimum If maximumvalueis

value, [maximum omitted, the minimum

value] value representsthe
single acceptable value
(with a tolerance of

+5%).
BOX, 2 target location, Places subpartassembly
[targetindex] BOX inlocation #2.

The following system variables can be used in the Process definition.

Variable Description

SPARTID Part ID as defined in the Part Definition form.

STEMPLATEID The Template ID (six digits) defined in the Storage Definition
form.

STEMPLATETYPE The Template Type (two digits) defined in the Storage
Definition form.

SPRIORITY The Priority defined in the Manufacturing Order.

SDURATION The Duration definedinthe Machine Definition form.
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7.2.2.3. Supplied Part Data

WhenyouselectSupplied as the Part Type, the Part Process table isreplaced by a form that allows you
to define the supplied part.

Option Description

Part Name A stringwhich uniquely identifies this part (i.e. two parts cannot have the
same name). The name should be easily recognizableto CIMusers.
The string may contain the characters A—Z, 0-9 and underscore (_), butno
spaces.

Part ID A numericvalue (1—-999) which uniquely identifies this part (i.e. two parts

SupplierName

cannot have the same ID). This Part ID can be used with devices that
require anumericpart identifier. Forexample, the ACLcontroller uses the
Part ID to activate the appropriate control program to handle this part.

The name of the supplier from whom the raw material / supplied partis
purchased.

Supplier The supplier’s catalog numberforthe raw material / supplied part.

Catalog

Number

Minimum The smallest quantity of this part which can be purchased fromthe supplier

Order at a time.

Safety Stock The number of units of this material / part required by the CIM cell to
guarantee production withoutinterruption.

Cost The cost of one unit of the raw material /supplied part.

Supplytime The amount of time ittakes the supplierto deliverthis material / partto

(days) the CIM cell.

Description A description of the part being defined that explainswhatitisand where it
isto be used.

Template The Template type (01 —99) whose pin arrangement can accommodate this

Type part.

Rack/ If this partisto be storedin a feeder, specify which types of feederare

FeederTypes capable of accommodatingthis part (Feeder Type >100). Feedertypesare

definedinthe Virtual CIMSetup. You can specify multiplefeedertypesin
thisfield; each one separatedbyacomma (e.g. 101, 102, 103).
Selections are made by choosing from adrop-down list or by typinginthe
entry.

Similarly, if this partisto be stored temporarilyinarack during processing,
specify which types of racks are capable of accommodating this part. See
Rack Type definition above.
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7.2.2.4. How to Define a Part

In orderto define a part, itisimportant that you understand the entire operation. A partis only the
starting point. This part (supplied, raw material) moves within the CIMsystem according to a predefined
path, the partis processed (with anotherpart) and the productisthen created.

In orderto define a part, you need to:
e Definethe supplied material(s)
e Definethe processthat mustbe performed onthe material(s)
e Define howtoassemble the parts (processed and supplied materials)

These concepts can be better explained by referring back to the OpenCIMsample application of
producinga simple, covered box from asmall, solid cube and a matching cover. From this example we
can determine that:

Raw Material #1 Box

Raw Material #2 Cover

Product Covered_Box
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o
2]
©

Procedure

Definingthe Raw
Material(s)

1. InthePart Type form, select Supplied parts.

2. From Main Menu select FILE | NEW PART or clickthe “New” button on the
toolbar.

3. Inthe Part Name field, select BOX (the solid cube from which the box will
be milled) from the drop-down list.

Inthe Part ID field, enteraunique ID for this raw material; for example, 1.

5. Inthe Template Typefield, enteranidentifying numberforthe type of
template which will be dedicated to carrying this part; e.g., 01.(This data
will be read and used by the Storage Definition program.)

6. Inthe Rack/FeederType, selectthe type of rack that will be usedto hold
this part at the workstation; e.g., Rack 201. Ifarack orafeederisnot
used, leave the field blank.

7. Theremainingfieldsare notrequiredtoenable production;theyare used
to provide statistical data.

Click Save to save the part.

9. Click Newand repeatsteps#2— 6 forthe other raw material which will be
usedinthe assembly: COVER. Yourscreen should now look like this:

& CIM PART DEFINITION - (C\Users\Public\Documents\Intelitek\ OPENCIM\Projects\TUTORIAL_SAMPLE\ws0\) — )
1
File Edit Help
 Suppied Parts | Froduct Parts | Phantom Pars|
Part Name 38 e G "'“” ‘SBMY Cost Supply Description ‘Temulale ‘Rack]ﬁeder ‘
D Name Number Order | Stock Time(days)
BOX 1|supeLt 5992 1 1 15 2 PLASTIC BOX o 201

0

€9-79-COV 1 1 10 2 COVER o1 201,101

COVER 2|sUPPL2
Template Type: Rack/Feeder

BOX detal
Calor D File
[ar 201 +] | B . | [east_roe | Browse

Ready [ [ A J

Figure 66: Part Definition Form for Supplied Parts — Defining a Part

10. Continue ontothe procedure “Definingthe Product” as described below.

7.2.2.5. Whento Define a Subpart (New Part)

Use the followingcriteriato help determinewhento create asubpart at an intermediate stage of
production (by enteringaname inthe Subpartfield):

e Defineanewsubpartifitisneededinthe production of otherproducts.

e Defineanewsubpartto enable anorderto be placed for this part (e.g. foruse as a spare part).

e Defineanewsubpartifit requiresadifferenttemplate type.

e Defineanewsubpartifitisto be usedin the assembly of some other product.
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7.2.2.6. How to Define an Assembly Process

An assembled part (assembly) always has at least two rows. The Subpart name specifiedinrow 1is
referred to as the original material.

The assembly is always performed at or by a machine (such as a pneumaticvise), which is often defined
asJIGinthe listof Machine Namesin the Machine Definition form.

The processfor the subpartin the second row must be defined inthe Machine Definition formas Action

Type Assembly.

(1]
2]
©

Procedure

Definingthe Product

1. InthePartTypeform,selectProduct parts.

2. From Main Menu select File | New Part or click the New button on the
toolbar.

3. Inthe Part Name field, enter COVERED_BOX (the name of the product).

4. InthePartIDfield, enteraunique IDforthis product; forexample, 3or
accept the default ID number.

5. Selectthe Subpartcell. Choose box fromthe drop-down listand type
MILL2 as the Process.

6. Adda new processrow by right-clicking on any cell into the current row
and choose Insert After from the edit menu. Inthe second row in subpart
field, choose COVER from drop down listand type ASSY as the Process.

7. Inthe Template Typefield, enteranidentifyingnumberforthe type of
template which will be dedicated to carrying this part; e.g., 01. (This data
will be read and used by the Storage Definition program.)

8. Itisnot necessarytospecify aRack/Feedertype forthe final product.

Your screen should now look like this:
ar CIM PART DEFINITION - [C:\Users\l’ub\\':c\I]D(umenls\IntEHtek\OPENC[M\ijEds\TUTDRI.ALiSAMPLE\wsG\) I E@
File Edit Help

OD&f &S meesx I =

Supplied Parts _ Product Parts | Phantom Parts |
Part

Subpart ‘ Process Parameters Sequence ‘ Description |Temmate ‘ Rack/Feeder
BOX MILL2 T

Part Name
1]

COVERED_BOX 3 COVER T BOX FOR TUTORIAL o
COVERED_BOX
Templats Type Rack¢Fesder Color 30 File
[or + | | ] No change +| Brawss
Ready [ [ Y

Figure 67: Part Definition Form for Product Parts

9. Click E to save.

10. You can now generate and view a Part Definition Report by using the
ReportProgram.
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@ The abovelisted procedures represent a simplified example. When defining more

complicated parts it may be necessary to:

= Enterproductsin the Subpart column of the Part Process Table.

= Use only predefined process namesin the Process column of the Part Process

Table.

= Addparameters.

7.2.2.7. How to Define Quality Control Processes

Wheneveryouinclude aquality control processina Part Definition, you must make provisions for how
to handle the rejected partifitfails the quality control test by defining a special part ( quality control
exception handler). While arejected partis being processed, the CIMManager begins producinga

replacement part.

ay CIM PART DEFINITION - (C:\Users\Public\Documentsiintelitek\OPENCIM\Projects\TUTORIAL SAMPLE\wsCY)

)=

File Edit Help

0@ E Hﬁ|% [covereoeox ~] | =]

Supplied Parts _ Product Parts | Phantom Parts|

Part Name IPJart Subpart |Pmce.§5 Parameters. |Saquance |Ducnpt>un |Tamp|ﬂte |Racleeadar
BOX MiLL2 T
COVER ASSY T
COVERED_BOX 3 VIEWFLEX T BOX FOR TUTORIAL o1
REJECTED ONFAIL TRASH1 T
SCREWING T
COVERED_BOX detail
Template Type Rack/Feeder Calar 3D File
Im +| LI - INo change - | Browse

Ready |

[ Y

Figure 68: Including a Quality Control Check in a Part Definition

Table Entry Explanation

PROCESS | VIEWFLEX Quality Control Test

SUBPART | REJECTED Quality Control Test Failed (exception handler)
PROCESS | SCREWING Quality Control Test Passed (continuefrom here)

The following procedure details the stepsinvolved in handling rejected parts:
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o 1. IntheProcesscolumnof the Part Processtable inthe Part Definition
g form, enteraquality control test, i.e., aprocess whose Action Type is

defined as QCinthe Machine Definition form, forexample: Viewflex.
Procedure

Setting Up the QC 2. Inthe nextrow of the table, inthe Process column, enter ONFAIL.

Exception Handler 3. Inthe Subpartcolumn of this row, entera unique name for the part,

e.g.Rejected, and make sure ithas been defined as a Phantom part.
4. ClickSave whenyouare finished.

5. Forallsubsequentrowsinthe Part Processtable, assume thatthe
part has passed the quality control test. Continue defining the normal
production steps for this part.

7.3. STORAGE DEFINITION

The CIM Manager must keep track of which parts are in storage and which templates are available to
move these parts from station to station on the conveyer. You can use the Storage Definition form to:

e Update the contents (partand/ortemplate) of storage locations.

e Create/modify template codes.

= CIM Storage Manager - (C:\Users\Public\DocumentshIntelitek\OPENCIM\Projects\TUTORIAL_SAMPLE\SETUPY) | B [t
File Edit Help

HBE %% nH ?

| Storage Type | D |Part Mame Quantity
= EMPTY 32
[ ] ASRS1 411 COVER 2
B BOX 2
"_ﬂl RACK1 37 EMPTY 10
_ﬂl FOR1 3B EMPTY 10

|T0 edit storage press <<EDIT>>

Figure 69: CIM Storage Manager Window

7.3.1. Storage Manager Form

The Storage Manageradministrates all types of materials usedinan OpenCIMcell. There are three types
of Storage: ASRS (automated storage and retrieval system), Rack and Feeder.

Option Description

ASRS The ASRS isthe main storage device inan OpenCIMcell. Itservesas a
warehouse forpartsin various stages of production. ASRS cells contain
templates, eitherempty orloaded with parts.
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Rack

Feeder
7.3.2. Main Menu

Option
File

Edit

Help
7.3.3. Toolbar

Option

sl

¢ EH [

i

This type of storage can contain parts in any stage of production.
Templates cannot be stored in racks.

Contains raw material only.

Description

Containsthese fileoptions: Save to DataBase, Reset Storage, Create
Default Storage, Clear Temporary Storage, Initialize Storage, Exit (from
Storage Manager screen). These options also appearastool buttons in the
Toolbar(see below).

Contains these partediting options: Add Partto Storage, Delete Part from
Storage.

On-line help.

Description

Savesthe current Storage configuration to the database.

Adds anew row inthe ASRS block. Thisisused when the location of the
part withinthe ASRSis not important.

Deletesarow from the ASRS block.

Resets storage or defaultstorage. Restores a predefined configuration of
the storage from the backup database file.

Creates default storage. Creates a backup database file of the current
storage configuration.

Clearstemporary storage. Removes any part or template from Temporary
Storage devices.

Initializes storage. Removes all parts from all devices leavingthem empty
of parts. Deletes ALL storage data from database.

Whenyou activate Initialize Storage, you must close the Manager window
and reopenitagaininorder to update the storage database.

@ All devices that do not contain a part ora template at the beginning or at the end
of a complete production round are considered temporary storage devices. (e.g.
robot, buffer, machine, conveyor pallets, etc.).
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7.3.4. Storage Data Table

The storage devicesthatappearinthe Storage Type column are defined in the Virtual CIMSe tup. For
furtherinformation, see “Edit Menu: New Object” in Chapter7.

7.3.4.1. ASRS Definition

Click EDIT in the leftmost column of the ASRS row to display the ASRS Storage Definition form:

# ' CIM Storage Definition. (ASRS1ID=411) e
File Edit Template Definition

H8 2 2Rroo =20 |

o
P cO\VER ) BO0X
& TEMPLAreumuum TEMPLATE#010002

(=l

| COVER COVER COVER COVER COVER
D TEMPLATE#010020 D TEMPLATE#010013 D TEMPLATEH®010018 D TEMPLATE®010017 D TEMPLATE®010016

= COVER COVER BOX BOX
= D TEMPLATEH010014 DTEMPLAreamuma DTEMPLATEauwuoa DTEMPLATE:mwun DTEMPLATEuowuw

BOX BOX BOX BOX BOX
& p TEMPLATE#010008 D TEMPLATE#010007 D TEMPLATE#010006 D TEMPLATE#010005 D TEMPLATE#010004

< ([} | »

Figure 70: ASRS Definition Form

Use the following edit options to configure the ASRS:
Option Description

Edit Cell Editsthe selected cell. You canfill the cell withadefined partona
template orfill the cell with an empty template. You also can edita cell
by double-clickingon any cell toopen the Cell Edit form.

Delete Part Deletesthe partplacedinthe template leavingitempty.

Clear Cell Clearsthe contents of the current cell (i.e. erases both template and part
from this cell).

Template Opensthe Templatesform where you can define anew templatetype or

Definition delete an existingone.

The standard Windows options (copy, paste, undo, redo, etc.) are also available.

7.3.5. How to Modify the Contents of an ASRS Storage Cell

Wheneveryou add or remove a part or a template from astorage cell, use the Storage Definition form
to registerthe change. The following three procedures explain how to:

e Adda part to storage cell.
e Adda blanktemplatetoacell.

e C(Clearthe contentsofa cell
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(1)

(2]

(3)
Procedure

InsertingaPartina
Storage Cell

1]
2]
3]

Procedure

Inserting a Blank
Templateina
Storage Cell

o
2]
3]

Procedure

ClearingaStorage
Cell

Move the cursorto the desired cell and double-clickiit.

Selectthe partto add from the Part name list box.

Click E to save this change.

Move the cursorto the desired cell and double-clickiit.

Selectthe Template numberfromthe Template list box. If the template is
not defined, proceed to defineit.

Click E to save the change.

Move the cursorto the desired cell.

Clickthe Clear CeII@ button.

Click the Save E buttonto save the change.

7.3.6. How to Define a Template

Templates are special trays that can be customized with an array of pinsto hold different parts. Each
part has a unique template type that can holdit. A specifictype of template can hold various types of
parts that fitintoits pinarrangement.

Each template has a specificsix-digit ID number (standard series starting with 010001 to 010040 and
ending with 090001 to 090040) that identifiesit. This numberappears onan optional stickerthatis
affixed to the side of the template that faces the barcode or RFID Reader.

The first (leftmost) two of the six digits represent the template type number. Allsix digits are used as an
ID numberforthe specifictemplate.

RFID tags must be assigned a template IDinthe RFID device driver. For more information, referto the
subsection How to Assign a Template IDto an RFID Tag below.
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L1 1. Enterthe Template Definitioninthe ASRS form by clickingthe
o =
© Template Definition ** | button.

Procedure

Addinga Template Code 2. Click the Add NewTempIate@ button.

3. Typethe template’s two-digit number.

4. Clickthe Save E buttontosave the change.

7.3.6.1. How to Assigna Template ID to an RFID Tag

RFID tags each have a unique tagserial number. In orderto use RFID tags ina CIM system, they must be
assigned atemplate ID.

To assign a template IDto an RFID tag:
1. Launch the RFID device driverasfollows:

1. Locate and launch the relevant workstation launcher as described in OpenCIM Loader:
DDLoader.EXE, on page 395. The CIM DDLoader is displayed.

"= CIM DDLoader EI@
Eile
Driver |Simu|atinn |Lnad
- CINSAF 0 ]
- SCORBASE - 11 O O
RFIDDRMER - 51 ] --------
i eay I -

Figure 71: CIM DDLoader

2. Check the Load column of the RFIDDRIVER driver, and click the Load Selected Drivers

. ‘icon.The RFID Device Driverwindow is displayed.
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L]
Settings  Help
Open CIM Messages RFID device log

| Cortrol Mode 11:26:41 <Real Mode>

’M | [11:26:41 <— Driveris ready

172161233 COMS,9600,Mone 8 One

Figure 72: RFID Device Driver
3. Fromthe Control Mode drop down list, select Standalone to switch to Standalone Mode.
4, Select Settings | Template Lookup Table. The Template Lookup Table is displayed.
Template D RFID Tag Comment
Figure 73: Template Lookup Table
5. Click Add Row. The Add Template Information window is displayed.
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Add Template Information @
RFDtag: |
Template D:
Comment:

Figure 74: Add Template Information Window

6. Passan RFID tag infront of the RFID reader. The tag’s unique serial numberis displayed
inthe RFID tag field.

-

Add Template Infermation @

RFIDtag: {30D0BFEE33

Template [D:

Comment:

Save

Figure 75: RFID Tag in Add Template Information Window

7. Insertatemplate IDinthe Template IDfield, and optionally, adescriptionin the
Commentfield.

@ The RFID tag commentonly appears in the RFID Device Driver Lookup Table, and is
intended for identification of the RFID tag (forexample, Template 6).

8. Click Save. Anentry forthe RFID tag isadded to the lookup table.
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™ Template Lockup Table B
Template (D RFID Tag Comment
|
AddRow | | ChangeRow | | SaveTable | | Delete Row
Linel ofl
A — w

Figure 76: Template Lookup Table with Entry

9. To change the Template ID or Commentforany RFID tag, selectthe tagin the Template
Lookup Table and click Change Row.

10. ClickSave Table to save the new entry and close the Template Lookup Table.

11. Passthe RFID taginfront of the RFID readerand verify thatthe Template IDis included
inthe RFIDtag entryin the RFID device log.

=] = =

RFID device log
15:48:56 1300BFEE33 010037

COMS 2600, Mone 8, One

Figure 77: RFID Device Log Entry in RFID Device Driver

12.  Fromthe Control Mode drop down list, select Real to switch to Real Mode whichis the
normal operational mode.
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7.3.6.2. FeederDefinition

Click EDIT in the leftmost column of the FDR row to display the Feeder Definition form:

i | CIM Feeder Definition. (FDR1 ID=35) l=]|E] &) ]
File
(=

Fart Mame Tvpe  Capacity [uantity
|cover x| [ [0 | 10|+

Figure 8-18: Feeder Definition Form

During OpenCIM production operations, the message Part not currently available may be displayed.
Thisindicates thatthe part feeder, orthe ASRS, has run out of the required part.

Option

Part Name
Type
Capacity

Quantity

=

Description

The names of all the parts that have been associated with the specified type
of feeder, asdefinedinthe Part Definition form.

The numberthat identifies a certain type of feeder, as defined in the Virtual
CIM Setup.

The number of units of this type of part / material which can be placedinto
the feeder, asdefined in the Virtual CIMSetup.

The numberof units currently loadedinthe feeder. You must manually
update the value of thisfield wheneveryou add parts to or remove parts from
the feeder. The CIMManager automatically updates this field during
production.

Exits and saves any changes.

Exits without saving any changes.
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7.3.6.3. Rack Definition
Click EDIT in the leftmost column of the RACK row to display the Rack Definition form:

& | CIM Rack Definition. (RACK1 ID=27) == = ]|
| | Fite
(& @
Part Marne Type  Capacity [uantity
[EMPTY =l Jam |0 N ERTI
|

Figure 78: Rack Definition Form

Option Description

Part This list contains the names of all the parts that are associated with the specified type
Name of feeder, asdefinedinthe Part Definition form.

Type The numberthat identifies a certain type of rack, as defined in the Virtual CIM Setup.

Capacity The number of units of this type of part / material which can be placedinthe rack, as
definedinthe Virtual CIMSetup.

Quantity  The number of units currently loaded in the rack. You must manually update the value
of thisfield wheneveryou add partsto or remove parts from the rack. The CIM
Manager automatically updates this field during production.

E Exits and saves any changes.

- Exits without savingany changes.

® When editing the storage parameters you must click the create default storage

icon for the partsto be added.

7.4. MRP (MATERIAL REQUIREMENTS PLANNING)

7.4.1. About MRP

Material Requirements Planning (MRP) enables manufacturers to calculate the material requirements
froma list of items theyintendtosell. MRP provides atool forfloor control, master production
scheduling and capacity planning. Manufacturing Resource Planning (MRP Il) coordinates and integrates
manufacturing resources together with engineering, marketing and financial resources.

7.4.2. About OpenCIM MRP
The OpenCIMMRP programis used to create and define three types of orders:
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e CustomerOrders: products ordered
e Manufacturing Orders:itemsto be produced
e Purchase Orders:itemsto be purchased fromsuppliers

In general, OpenCIMMRP allows you to create a list of customersand define the productsordered by
each customer. Once Customer Orders are created, the MRP program automatically createsa
Manufacturing Orderand a Purchase Order. You can view and modify orsimply accept the
Manufacturing Order, or define acompletely new one. When the Manufacturing Orderis submitted, the
MRP creates an A-Planfile, or production work order. (For further details, see “A-Plan Report” laterin
this chapter.) Inaddition, the MRP creates a Purchase Orderforitems that mustbe supplied tothe CIM.

The OpenCIMReport Generator can be used to display and print the Purchase Order.

The following figure is aflow chart of the MRP program.

Select Customer

Customer
Order

Purchase
Crder

Manufacturing
Order

Select Supplier

Print Order

Report Generator

CIM Manager

Figure 79: MRP Flow Chart

7.4.3. Customer Order Form

Whenyoufirstactivate the MRP, the Customer Orderform appears. You can switchtothe otherorder
forms (Manufacturingand Purchase) by clicking the
appropriate tab.

A customerorderisa list of the parts (products) ordered by a customer. The Customer Orderform
shown below letsyou create, view and modify alist of customers and their orders.

Parts must be definedinthe Part Definition form before they can be ordered by customers.
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", CIM MRP - (C:\Users\Public\Documents\Intelitek\OPENCIM\Projects\CIM-08-A-DEMO\DATAY) = =
File Edit Customer Help

Ot @ B %

Manufacturing Drderl Purchase Order

Required Due

Customer Part Name ; Priority
Quantity Date

; ASSEMBLE XV PROD 3 1 1

BALL GAME PROD 3 1 1
] LATHE MILL PROD 3 1 1
] LATHE PRODA 3 1 1
| test LATHE PROD2 3 1 1
] MILL PRODA 3 1 1
] MILL PROD2 3 1 1
| XV PROD 3 1 1
|| LASER PRODA 3 1 1
| |test2 ASSEMBLE XV PROD 1 1 10

MRP ‘ y

Figure 80: Customer Order Screen

7.4.3.1. Toolbar

The following buttons applyonly to the Customer Order table. Any changes you make using these
buttons will not be stored in the database until you click Save.

Option Description

D Addsa blankrow to the Ordertable.

E Savesthe selected Customer Orderto the database.

-H"ﬂ' Automatically resizes the columns to accommodate long values (when the

window is maximized).

Adds a new customerto the customerlist.

Editsthe information of the selected customer.

F B B

Createsthe selected customerorderandsavesitto the database.

@ Note: You canonly order parts that have been defined as type Product
or Supplied. Phantom parts cannot be ordered.
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7.4.3.2. Order List

Option Description

Required The number of units required by the customer.

Quantity

Priority The priority of thisorder (1-9). A priority of 1is mosturgent, 9is least

urgent. The CIM manager program uses this priority value to determine
the sequence in which to produce orders. Different parts may have the
same priority.

Due Date The shipping deadline for the part. MRP will generate a Manufacturing

Orderand Purchase Orderthat will ensure completion of the part by the
end of the day precedingthe deadline.

@ In a commercial CIM environment, this deadline is normally
expressed as a specific date and time. In an educational CIM
environment, the Due Date is relative to the time an orderis
submitted. A relative time allows the same order to be
resubmitted day after day without the need to edit the date field.

7.4.3.3. How to Define a Customer

When you define a Customer, you are defining the name of the customerforwhom a finished product
or products will be made by the CIM cell.

(1) 1. Inthe CustomerOrderform, click New Customer. The Customer Data
e box opens.
(3]

Procedure 2. Inthe CustomerDatabox, fillinthe name of the customer, and other

customerinformation (e.g., address or phone number). Click Save.

DefiningaNew
The box closes and this customer’s name is added to the Customer

Customer
List.

3. Ifyou wantto make any changesto specificcustomerinformation,
selectthe customerfromthe list, click Edit Customerand make the
desired changes. Note that the customer name cannot be changedin
this option.
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7.4.3.4. How to Define a CustomerOrder

Whenyou define acustomerorder, you are defining the type and quantity of finished products fora
specificcustomer.

(1] 1. Adda newcustomerordertothelistbyclicking New Order.

(2]

(3] 2. Right-clickinthe Customercolumntoopenthe customerlist. Select
Procedure the desired customer.
Defininga Customer 3. Right-clickinthe Part name columntoopenthe part list. Select the
Order

desired part, forexample: COVERED_BOX.

4. Inthe Required Quantity field, enterthe numberof unitsordered by
the customer, inthis case 3.

5. Inthe Due Date field enteravalue,inthiscase 2 (i.e., the partis tobe
completedintwo days). This causes the MRP to instruct the CIM to
begin productionimmediately.

6. ClickSavetosavethe orderfor thiscustomer.

7. To ordermore parts forthe same customerinthe same order, inserta
new line by right-clicking onthe last cell in the orderand choosing
Insert After. Repeat steps 2-6.

8. Whenyou have finishedfillingin the orderfora specificcustomer,
create the order by clickingon MRP.

7.4.4. Manufacturing Order Form
A manufacturing orderspecifies the type and quantity of parts to be produced by the CIM cellon a
specificday.

The Manufacturing Order form shown can be generated by the MRP program accordingto the customer
orders currentlyinthe system. You can view and modify or simply accept the Manufacturing Order, or
define acompletely newone.

You can define an orderat any time, but you mustfinish defining all machine processes and subparts
usedinthe order before you submitthe orderforproduction.

Each row inthe Manufacturing Ordertable represents atotal quantity of a particular part which needs
to be manufactured on the specified date, so thatall customerorders are filled.

7 CIM Manager Utility Programs 150
7.4 MRP (Material Requirements Planning)



Intelitek»»

M\ CIM MRP - (CAUsers\Public\Documents\Intelitek\OPENCIM\Projects\TUTORIAL_SAMPLE\DATAY) (= E e
File Edit Print Help
Customer Order Purchase Order
Order Part Name Total ] Initial ] Priority Due
e Clu Date
0| COVERED_BOX 1 1 1 1
- \
M anufacturing order | Y

Figure 81: Manufacturing Order Screen

7.4.4.1. Tool Bar
You can switch to the otherorder forms by clicking the appropriate tab.

The following buttons applyonly to the Manufacturing Order table. Any changes you make using these
buttons will not be stored on disk until you click Save.

Option Description

D Adds a blankrow to the Ordertable.

H Savesthe selected Customer Orderto the database.

i Auto-resizes the part list columns.

MES Prints the Manufacturing report.

% Printsthe A-Plan reportforthe last manufacturing order

created. (Forfurtherdetails, see A-Plan Reportsection
inthis chapter).

My Createsthe selected manufacturingorderandits A-Plan,
and savesthemtothe database.

The fields described below compose the Manufacturing Ordertable:
Option Description

Part Name The name of the products to be manufactured. This field corresponds to
the Part field on the Part Definition form. Right-click in the Part Name
columnto openthe product list.

@ Note You canonly orderparts that have been defined as type
Product. Products that have been defined as type Phantom or
Supplied cannot be ordered.

Total Quantity The total number of units ordered which must be manufactured on the
specified day.

Initial Quantity = The number of partsto be extracted fromthe ASRSwhen production
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begins. The initial quantity isanumberthatcan range from 1 (one) up
to the value of the total quantity. Usually the value is 1or 2. Thisfield
allows youto optimize the manufacturing process. (Referto Optimizing
the Scheduling in OpenCIM in Chapter 8, CIM Setup, for more details).

Priority The priority of thisorder (1-9). A priority of 1is mosturgent, 9 isleast
urgent. The CIM Manager uses this priority value to determine the
sequence in which to produce orders.

Due Date The shippingdeadline forthe part, as generated by the MRP.

@ In acommercial CIM environment, this deadline is normally
expressed as a specific date and time. In an educational CIM
environment, the Due Date is relative to the time an orderis
submitted. A relative time allows the same order to be
resubmitted day after day without the need to edit the date

field.

7.4.4.2. How to Create or Modify a Manufacturing Order
A Manufacturing Orderis created automatically by clickingthe MRP button in the CustomerOrderform.

The following procedure explains how to edit or create a Manufacturing Order.
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o 1. Selectthe orderdate (hnumber)fromthe Order List.

(2]

(3] 2. Clickthe desired rowinthe Part Name columnand openthe product
Procedure list. Selectthe productrequired by the customer.
Editing a_nd @ In the Total Quantity field, enter the number of items that need to be
Sme'tt'ng? produced, in this case 5.
Manufacturing
Order 3. Inthelnitial Quantityfield, enterthe number of partsto be extracted

from the ASRS when production begins, normally 1or 2.
4. Inthe Priorityfield, enter1(indicatingthe highest priority).

5. Inthe Due Date field enteravalue whichisone greaterthanthe value
inthe OrderList, inthis case 2, indicating thatthe product will be
manufactured today and ready for shipmenttomorrow.

@ To orderother products at this time, add a new line by right-clicking
the last cell in the order, choosing Insert After, and repeating steps 2-
6.

6. ClickSavetosave the entrieswithoutchangingthe last submitted
production plan (A-Plan).

7. Clickthe MO iconto submitthisorderand create a new production
plan.

8. You can now operate the CIM Manager and start production.

7.4.4.3. How to Submitan Order

Before you click MO and submitthe manufacturing order, make sure that the following CIM definitions
are up to date:

e Machinesand Processes
e Parts
e Storage

Aftersettingup these CIMelements, you caninitiate production. You will receive an error message if
you try to submitan order when any one of the following conditions exists:

e Anundefined partisreferenced onthe Manufacturing Orderform.
e AnundefinedsubpartisreferencedinaPart Processtable.

e Anundefined machineprocessisreferencedinaPart Processtable.
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7.4.5. Purchase Order Form

A purchase orderisa list of the parts that need to be supplied to the CIM cell sothat it can complete the
Customer Order.

The Purchase Orderform shown below can be generated by the MRP program accordingto the
customerorders currentlyinthe system. You can view and modify or simply accept the Purchase Order,
or define acompletely new one.

The Purchase Orderform lets you create, view and modify alist of suppliers.
Parts must be defined inthe Part Definition form before they can be ordered from suppliers.

Each row inthe Purchase Ordertable represents atotal quantity of a particular part which needsto be
purchased by a specified date, sothatall customerorders are filled.

F 1"
'w CIM MRP - (C:\Users\Public\Documents\Intelitek\OPENCIM\Projects\TUTCRIAL_SAMPLE\DATA LIE X

Eile Edit Supplier Help

O # 3B o

Custorner Drderl Manufacturing Drder | P

FROM: I ;l TO: I j

Supplier Part Name |Quant'rty |Cust ‘Due ‘Send
Date Date
SUPPL1 BOX 1 15 1 1]
| |suprL2 COVER 1 10 1 0
Purchase order | 4

Figure 82: Purchase Order Screen

7.4.5.1. Toolbar
You can switch to the otherorder forms by clicking the appropriate tab above the table.

The following buttons applyonly tothe Purchase Ordertable. Any changes you make usingthese
buttons will not be stored on disk until you click Save.

Option Description

D Adds a blank row to the Purchase Ordertable.

H Savesthe selected purchase orderin database.

i Auto-resizes the partlist columns.

@ Allowsyoutoadd a new suppliertothe Supplierlist.

B Allows youto editthe information of the selected supplier.

O Createsthe selected purchase orderand savesitinthe database.
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The following fields compose the Purchase Ordertable.

Option

Part Name

Quantity
Cost

Due Date

Send Date

Description
The name of the part you wantsupplied. Thisfield corresponds tothe
Part field onthe Part Definition screen.

® You canonlyorder parts that have been defined as type Supplied.

The number of units you wantto receive fromthe supplier.
The cost per unit, as defined in the Part Definition form.

The date on which the part must be received from the supplier.

@ In acommercial CIM environment, this deadline is normally
expressed as a specific date and time. In an educational CIM
environment, itis an advantage to have the Due Time relative to
the time an order was submitted. A relative time allows the same
orderto be resubmitted day after day without the need to edit this
field each time.

The deadline forsending the Purchase Orderto the supplier. Calculated
by subtracting the time required by the Supplier (as defined in the Part
Definition form) from the Due Date.

7.4.5.2. How to Define a Supplier

Whenyoudefine aSupplier, you are defining the name of the supplierwho will provide partsforthe

CIM cell.

1]
2]
3]

Procedure

DefiningaNew
Supplier

1.

In the Purchase Orderform, click New Supplierto openthe Supplier
Data box.

In the Supplier Databox, fillinthe Name of the Supplier, and other
Supplierinformation (e.g., address or phone number). Click Save.
The box closes and this supplier’s name is added to the Supplier List.

If you wantto make any changesto specificsupplierinformation,
selectthe Supplierfromthe list, click Edit Supplierand make the
desired changes. Note that you cannot change your name when
editing supplier details.
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7.4.5.2.1. How toCreate or Modify a Purchase Order

The following procedure explains how to edit or create a Purchase Order.

1] 1. Adda new purchase ordertothelist by clicking New Order.

(2]

(3] 2. Clickthe desired rowinthe Suppliercolumnand openthe supplier
Procedure list. Selectthe name of the desired Supplier .
Defininga Customer 3. Clickthe desired rowinthe Partname columnand openthe part list.

Order Selectthe desired part, forexample: BOX.

4. Inthe Required Quantityfield, enterthe numberof items ordered by
the Supplier, inthis case 3.

5. Inthe Due Date field enteravalue,inthiscase 2 (i.e., the partis tobe
completedintwo days). This causesthe MRP to instruct the CIM to
begin productionimmediately.

6. ClickSave tosave the orderfor thisSupplier.

7. To orderotherproductsat thistime, add a new line by right-clicking
on thelastcellinthe order, choosing Insert After, and repeating steps
2-6.

8. Ifyou wantto order more parts inthe same order, add a new line by
right clickingonthe last cell in the order, choose Insert Afterand
repeatsteps 2-6.

9. Afteryou have finishedfillinginthe orderforaspecificcustomer,
create the order by clicking MRP.

10. Clickthe PO buttonto activate the Report Generator, which will
display or printthe Purchase Order.

7.4.5.3. How to Send a Purchase Order

Whenyouclick PO, the MRP program prompts you to enterthe date or dates for which youto printout
Purchase Orders.

Since you do notwant to send orders too far in advance (which will commit the purchase), and since you
do notwant to send a number of orders day after day, the MRP allows you to consolidate yourorders
for a period of time, say a week.

Once the dates are entered, the OpenCIM Report Generator menu appears on the screen. Referto
“Purchase Order Report” laterin this chapter.
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7.5. OPTIMIZATION

The order of operation (timing), performed by CIMis controlled using the CIMoptimizing mechanisms,
which run concurrently and make decisions based on real-timesituationsin the work cell. You can
manipulate the behavior of CIM by changing any one mechanism, ora combination of any of these
optimizing mechanisms. This section describes the CIM Optimization Definitionin CIMas well as the
additional optimizing mechanisms, described in Additional Optimization Methods in OpenCIM, at the
end of thissection.

When activating OpenCIM, parts are dispatched from storage and placed in the queuesto the various
machinesforprocessing. In certain cases some parts need to be processedinanumber of different
machines. The CIM Manager sorts these parts by creatinga virtual queue of parts that are waitingto be
processedin each machine, and the machine inturnalways processesthe first partin the queue.
Optimizationis performed using different methods for sorting the machine queue. Forageneral
overview of optimization referto Whatis Optimization?, as described in Chapter 2, System Overview.

@ Eventhougheach queueis managed separately foreach machine, the performance is
tested forthe overall system.

7.5.1. CIM Optimization Definition

The CIM Optimization Definition enables users to select machine queue algorithms and define their
weight. Users can then observe the effect of the different algorithm combinations on the overallsystem
performance.

The results generated from the CIM Optimization Definition are displayed inthe CIMPerformance
Analysis window as described in Performance Analysis.

The CIM Optimization Definition window is displayed by selecting Utility Programs | Optimization
Definition from the OpenCIMManager main window, and appears as follows:

P

+# CIM Optimization Definition =nEN ==
Eile  Miew Help
Ho% 0 238 7
Machine Queus |
Machine Algorithim Mame Algorithim YWeight Mate
RDR1 FIFO 100
EXFERTMILLA Maix Priority 100
Jic FIFO 100
PLTS000_2 Shortest Process Time 100
SDRM1 Random 100
WEMT FIF 100
Ready [InGra [100  |Queue Per Machine Finish to Finish Depend 4
Figure 83: CIM Optimization Definition
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7.5.2. CIM Optimization Definition Window

7.5.2.1. Main Menu
Option
File

View
Help

7.5.2.2. Toolbar
Option

o

Ly

b Iy

Description

Contains the followingfile options: Save and Refresh (described in the toolbar
options below). The Print, Preview and Print Setup options will be defined
lateron.

Contains the following toggle view options: Toolbar, Status Bar

Displaysthe online help.

Description

Save: Savesthe Machine Queue formto the database.

Refresh: Refreshesthe Machine Queue formto the entries that were defined
before the lastsave.

Queue Per Machine: Displays the list of machines and theiralogirithms,
enablingyoutoselectadifferentalgoritmand weight for partsinthe queue
for each machine.

Queue Per System: Displays the system algorithm, enabling you to select the
same alogorthim for parts inthe queue forall the machinesinthe system.

Enable Dependancy: Enables finish-to-finish dependency. Meaning, the
algorithms will plan the manufacturing process, to enableall tasks to finish
together (forthe overall system). Thisis performed, forexample, by starting
the manufacturing process with the part containingthe longest process time
and ending with the part containing the shortest processtime.

Disable Dependancy: Disables finish-to-finish dependancy.

Print Optimization: Displays an optimization report.
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7.5.2.3. Machine Queue Form

~ CIM Optimization Definition [ || ]
Eile Wiew Help
% N0 s ¢
bt achite Queue I
Machine Algorithim Mame Algorithim Weight Mote
RDR1 FIFC 100
EXPERTMILL1 FIFO 100
JIc FIFO 100
PLT3000_2 FIFO 100
SDRW FIFO 100
WSh1 FIFC 100
Ready |JIG)(‘1"4 |lDD |Queue Per Machine|Finish to Finish Dependency 4

Figure 84: Machine Queue Form Tab in CIM Optimization Definition Window

The Machine Queue Form contains the followingfields:

Column
Machine

Algorithm
Name

Algorithm
Weight

Note

Description
Contains a predefined list of all the machines defined in the CIMSetup.

The name of the algorithm defined for the parts that are inthe queue to
the selected machine. You can select the required algorithm from the
dropdown list, as follows:

FIFO (Firstin First Out): Parts are processed accordingto firstin first out.
Meaning, the parts that arrive firstinthe queue are processed first.

Maximum Priority: Parts are processed accordingtotheir priorities (1
through 10) that were defined inthe CIMMRP window. Meaning, the
parts with the highest priority (such as, 1) will be processed first.

Random: Parts are processed based on a random selection basis.

Shortest Process Time: Parts are processed accordingtotheir process
time period. Inthis case, the parts with the shortest process time will be
processed first.

Enablesyouto enterthe weight of the selected algorithm (the total
weight of all algorithms must be 100).

Enablesyouto entera textcommentforreference purposes.
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7.5.2.4. Status Bar
G4 [100  |Queue Per Machine Finish to Finish Dependency ,¢|

The status bar, shown above, contains the followinginformation:

Option Description

JIGKY4 | The current machine forwhich the queue is defined.
[1o0 The total algorithm weight.

|Queue Per Machine| Defines the current queue characterization, as follows:

Queue Per Machine: Displayed when the ‘\ buttonisselected
fromthe toolbar. The queue is defined specifically for each
machine.

Queue Per System: Displayed when the 'O' buttonisselected
fromthe toolbar. The queueis defined forthe whole system.

¢|Finish to Finish Dependency Defines whether or not finish-to-finish dependancy is activated,
as follows:

Finish to Finish Dependency: Enables process dependency,

displayed whenthe = buttonisselected. Meaning, the
algorithms will plan the manufacturing process, to enableall tasks
to finish together (forthe overall system).

No Finish to Finish Dependency: Disables part dependency,
displayed whenthe o buttonisselected.

7.5.2.5. Optimization Right-Click Menu

PLT2000_2 / FIFO

Insert Row Before
Insert Row After
Delete Row

The status bar, shown above, contains the followinginformation:

Option Description

Insert Row Before Enablesyoutoinserta new alogrithm beforethe selected
algorthim.

Insert Row After Enablesyouto inserta new alogrithm afterthe selected algorthim.

Delete Row Enablesyouto delete an existing algorithm.

® A minimum of one algorithm exists per machine. When
only one algorithm exists, the system does notenable you
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to delete it.

7.5.2.6. DefiningAlgorithms

The following procedure explains how to definean algorithmin the Optimization Managerand then run
the CIM cell toview the virtual queues of parts that are waiting to be processed in each machine.
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(1)
e
©

Procedure

Defining Algorithms

1. Fromthe CIM Project Manager main window, selecta project for
which youwantto define algorithms.
For example, CIM-04-MQ.

2. Fromthe Project Managertoolbarclick the @
The CIM Manager mainwindow is displayed.

CIM Manager icon.

3. Select Utility Programs | Optimization Definition. The CIM
Optimization Definition window is displayed.

. CIM Optimization Definition (=] & [t
File View Help
CEINCIEEIEIED
{ Machine Jueus I
Machine Algorithm Name Algorithm Weight Note
RDR1 FIFO 100
EXPERTMILL1  FIFO 100
Jigt FIFO 100
PLT3000_2 FIFO 100
SDRV1 FIFO 100
VSH1 FIFO 100
Ready |nGxv4 100  |Queue Per Machine Finish to Finish Dependency /|

Figure 85: Defining Algorithms in the CIM Optimization Definition

4. Ensurethe “ Queue per Machineiconis selected (as shown above)
displayingthe queue per machine.

5. Inthe Machine Queue tabselectthe required algorithm foreach
machine from the Algorithm Name dropdown list.

6. Entertherequiredweightinthe Algorithm Weightfield.

7. Ifrequiredyoucanadd additional algorithms foraspecificmachine,
as follows:

= Rightclickthe algorithm. Aright-click menuisdisplayed.

= SelectInsertRow Before orInsert Row After to add an algorithm,
and thenselectthe required algorithm from the Algorithm Name
dropdown list.

= |n the Algorithm Weight column, enterthe weight foreach
algorithm (ensuring the total algorithm weight per machine is
100.)

@ The currentsum of the algorithms is displayed in the status bar.
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o
2]
©

Procedure

Defining Algorithms

1. ClickSave and thenselectFile | Exit to close the

Optimization Manager.

Fromthe CIM Manager window, select Utility | Part Definition. The
part definition window is displayed. For each part selectadifferent
color. Thiswill enable youto observethe flow of parts according to
theircolorinthe manufacturing cycle. Close the Part definiton
window. Referto the Part Definition section in this chapterforfurther
details

Select Utility | MRP. The CIM MRP window is displayed. Inthe
Customer Order tab, select the parts, define their quantities and then
hhp . Click the Manufacturing Ordertab, selectthe orderto
process and click o and thenclick OK. Refertothe MRP sectionin
this chapterforfurtherdetails. Close the CIMMRP window.

1
Fromthe CIM Manager window click the Start O© ‘

>

select

button. Click OK

at the confirmation messageand then click and observe the

CIM manufacturing cycle.

Select Window | Machine Queue. The Machine Queue View window
isdisplayed.

( i) Machine Queue Vi (o’
Device Part ID (grade)
1| 2| 3 4 5| 6|
ASRS1
PLT3000_1
RDR1 214 (100.00) Ei7 0890
EXPERTMILL1
RACK1 223 (89.98)
RACK2
VSN 226 (99.99)
TRASH1

i | 3
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You can now view the parts which are placed in the machine queuesbased on
the algorithms thatyou selected in the Customization Managerwindow in
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7.5.3. Additional Optimization Methods in OpenCIM

Furtherto the Optimization Manager, described in the previous section, additional optimization
mechanisms (and theirexamples) that existin OpenClIMare described below:

e In eachmanufacturingorderline (inthe orderdefinition), foreach type of part you can decide
how many parts of thistype will be released from storage at the beginning of the manufacturing
processinorder to fill the buffers. Thisnumberisreferred to as "Initial Quantity".

e Therelease time of each additional partfrom the ASRSis not set in terms of time, butratherin
terms of the work (part) progress. For example, an additional similar partis fed to the system
only whenthe previous part hasreached a certain stage in its production plan. Thisstageis
marked by addingthe command NEXTin the definition of the part production process. The
defaultusedfora production planisthatthe system will begin to feed the next partafterthe
last manufacturing process defined for each part. The default can be changed by adding the
command NEXT in the Process columninthe Part Definition form.

Example

This example demonstrates how to use the NEXT command to set the release time of the parts from
storage.

We will examine part P1, whose manufacturing process requires the use of three machines, M1, M2,
and M3, and the processtime of each machineis 2, 7and 3 minutesrespectively.

The “schedule” forthe part is represented as follows (neglecting the transfertimes between the
machines):

Parts

3

2 9 12 (WEmactes)

Figure 87: Schedule for Part

Ifa new partisreleased everytimea part finishesits process at M1, there will be anaccumulation of
parts infront of M2, due to its longer processtime. Alternatively, if anew part isreleased every time a
part finishesits process at M2, no queues will be created atany place in the system, since the process at
M2 is the longest. Also, releasing a new part only after the end of the last process defined forthe part
will preventan accumulation of parts.
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The problemin this case is that machine M1 will remainidle untilthe end of the part processin M2, and
evenworse, M2, which creates the bottleneckin this example, will remainidlein between parts. The
solutionistorelease more than one partthe firsttime, inorderto fill the buffersforeach of the
machines.

In our example, releasing two parts at the beginning of production, and releasing one additional part
each time a part finishes its process at M2, will give maximal throughput of the production line (since
machine M2, which formsthe bottleneck, willalways be busy).This also minimizes the in-process stock
and leavesafree time-slotformachines M1and M3 to work on other parts with a lower priority from
the same production process. It can then be seenthatthe location of the NEXT command i mmediately
afterthe longest process results in maximal utilization of the system. Onthe otherhand, locating the
NEXT command at the end of the production process will resultin asystem which uses more partsin the
buffer, thus continuing to delivergood throughput evenin cases of failure, inaccurate dataora
combination of simultaneous production of different types of parts having different priority levels.

The timing for parts of differenttypes (itis possible that they share the same machinesforpart of their
production process) uses the same mechanism for each part, and in addition uses the machine queue
mechanism, in orderto decide which part will be processed firstin acertain machine. Asa simple
example, the machine queue mechanism will choose a part having a higher priority level.

In the following figure, afurtherexample of the process schedulingis given (the same example but with
a differentlevelof detail). Part P1is the part described above, and part P2 is processed by machines M1
(3 minutes processtime) and M4 (2 minutes processtime). The orderincluded four parts of each type
and the initial quantity of both partsistwo (2). Part P1isdefined with a higherpriority than part P2.

The user did not use the NEXT command for either part, so the systemis using the default of putting the
NEXT command afterthe last process defined foreach part.

Machine|Duration][0 [1 [2 [3 45 [6 [ 7 [& 9 [10]11[12 13[14[15 [16 17 [18[19 [20 |21 [22]23[24]25
M1 2im|) PLAg PA2| P21 | P22 P23 | PL3jF24 | | Pia

M2 2m TR 1 PR P13 '

M3 17m J P | J Pl2 | P13
Me 13m P21 Ppil.z P23 1 r P24

Figure 88: Process Scheduling

P1.1 is the first part of type P1.
P1.2 is the second part of type P1.
P2.1 is the first part of type P2.
P2.2 is the second part of type P2.
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Time Machine  Description

0 M1 CIM Manager invoked. 2 parts of type P1 and 2 parts of type P2
were sentfrom storage. M1 selects 1 of the 4 parts basedon
priority level (P1.1) to begin processing.

2 M1 Finished processing P1.1and selects one of the 3 partsremaining
inthe buffer (based onthe highest priority level) to begin
processing (P1.2).

M2 P1.1is sentfrom M1, for processing.

4 M1 Finished processingP1.2and selectsfromthe queue, based on
priority level one of the two remaining parts (P2.1) to begin
processing.

M2 P1.2is sentfrom M1 to waitinthe buffer of M2.
7 M1 Finished processing P2.1. Part P2.2 is selected fromthe queue to
begin processing.
M4 P2.1is sentfrom M1 to begin processing.
9 M2 Finished processingP1.1and beginsto process P1.2.
M3 P1.1is sentfrom M2 to begin processing.
M4 Finished processing P2.1(the last process) so, the NEXT command
isperformedand P2.3, is waiting on the buffer of M1

10 M1 Finished processingP2.2and P2.3 isselected from the queue to

begin processing.
M4 P2.2is sentfrom M1 to begin processing.

12 M3 Finished processing P1.1.

M4 Finished processing P2.2. The NEXT command is activated and
part P1.3 iswaiting onthe buffer of M1.

13 M1 Finished processingP2.3and P1.3 isselected fromthe queue to
begin processing.

M4 P2.3is sentfrom M1 to begin processing.

14 M1 The NEXT command is performed, so P2.4, is waitingon the
buffer.

15 M1 Finished processing P1.3and P2.4 isselected fromthe queue to
begin processing.

M2 P1.3is sentfrom M1 to waitinthe buffer of M2.
M4 Finished processing P2.3. The NEXT command is activated and
P2.4is waitingon the buffer of M1.
16 M2 Finished processingP1.2and P1.3 isselected fromthe queue to
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Time Machine  Description

begin processing.

M3 P1.2iis sentfrom M2 to begin processing.
18 M1 Finished processing P2.4. The machine remainsidle because there
are no parts waitinginits queue.
M4 P2.4is sentfrom M1 to begin processing.
19 M1 Receives P1.4which wasreleased fromthe ASRS as a result of the

NEXT command and begins processing.

M3 Finished processing P1.2. The NEXT command s performed, so
P1.4, is released fromthe ASRSand sentto M1 for processing.
You can eliminate the inactive time period (Time 18) by increasing
theinitial quantity forpartP1.

20 M4 Finished processing P2.4. The NEXT command is not performed
because all 4 parts of type P2 are ready.

21 M1 Finished processing P1.4.

23 M2 Finished processingP1.3andP1.4 isselected fromthe queue to
begin processing.

M3 P1.3is sentfrom M2 to begin processing.

26 M3 Finished processing P1.3. The NEXT command is not performed
because all four parts of type P1 are being, or have been
processed.

@ The system works in parallel on orders with both high and low priority, taking into
consideration that orders with high priority are treated first.

7.5.4. Benefits of the Optimization Approach
The Optimization Approach offers the following benefits:

e Thesystemcontinuestofollow the priority you defineforeach parteventhoughthe systemis
required towork on many parts, from different priority levels.

e The Optimization Approach handlesincomplete orincorrect predicted processtimeina
competent manner (i.e.the NEXTcommand is actually executed when the machine finishes
processing the partand not according to some pre-calculated time).

e The Optimization Approachimplementedinthe CIMenvironment can handle different
combinations of parts, in different quantities and priority levels that need to be producedinan
efficient manner.

e Inthe exampleillustrated above the transmission time was neglected. However, the OpenCIM
system still takes the transmission timeinto account through the use of its optimization
mechanisms. This can become asignificant point when CIMsystems have short process times
and the transmission time cannot be overlooked.
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e Machines, robots, storage locations and even conveyors have theirown priority queue which
you can controlinorderto increase the performance of the production schedule (e.g.inthe
example given above, we assumed that all four parts were sentto machine 1 simultaneously
because we ignored the transmission time. However, in the real CIM, the optimization
mechanisms ensure that machine 1will work onthe part with the highest priority level because
the ASRS will know tofirstselectand sendthe part with the highest priority level fromthe four
parts that it was ordered to release by the CIM Manager).

The Optimization Approach iscompletely distributed. Each machine can continue to work independently
as longas there are partsin its queue. Computational overload does not occur on any of the station
PCs+, evenwith verylarge CIM cells.

7.6. PERFORMANCE ANALYSIS

The Performance Analysis utility in OpenCIMenables users to analyze the impact of different algorithm
combinations onthe system performance. You can use this utility toview, printand analyze the
manufacturing cycle datato improve system performance, such as shorten the production time andasa
resultimprove efficiency and lower the production costs.

The data in this utilityis generated according to the definitions in the CIM Optimization Definition, as
describedin Optimization.

@ When activating the CIM Performance Analysis utility, ensure that the simulation
speed has been set to 1 in the Modes window.

7.6.1. CIM Performance Analysis

The CIM Performance Analysis enables you to view information that was generated fromthe last
manufacturing cycle inthe system and then save it for comparison and backup purposes. You can then
view asummary of data comparing the different previously saved manufacturing cycles. In addition, you
can printthe currently displayed performance reportand the corresponding optimization report (as
displayedinthe CIMOptimization Definition).

The CIM Performance Analysis window is displayed by selecting Utility Programs | Performance
Analysis from the OpenCIM Manager main window, and appears as follows:
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% CIM Perfarmance fnalysis [= = |
Eile  Wiew Tools Help
Bo [ ZroX By ?
Fun D 7o
Total Run Time 00:36:40
Mote Last Run Resultz
Machine Total Process Time | % Efficiency  |Max Gueues Length | Production Cost | # Setups (CHNC Only) | % Failures (2 only)
JIGHY 4 00:00:00 0.00 0 000 0 000
ROR1 00;00;00 000 i} 000 0 0.00
EXPERTMILL1 00:00:55 2.80 1 000 1 0.00
JIG 00:00:10 045 2 000 0 0.00
PLT3000_2 00:00:00 0.00 0 000 0 0.00
SDRW 00;00;00 000 i} 000 0 0.00
WEM1 00:00:55 2.80 1 000 0 0.00
Systemn Summary | 00:02:00 1.82 2 000 1 0.00
Ready M LRA ]

Figure 89: CIM Performance Analysis Window

7.6.2. CIM Performance Analysis Window

7.6.2.1. Main Menu
Option
File

View

Tools

Help
7.6.2.2. Toolbar

Option

Description

Contains the following file options: Save, Refresh, Delete All, Print
Performance, Print Optimization, Exit. Each of these options are described in
the Toolbarsection below.

Containsthe Toolbartoggle view option.

Show Single, Show Summary, Reset RunID. Each of these optionsare
describedinthe Toolbarsection below.

Displays the online help.

Description

Save: Savesthe current manufacturing cycle run performance reporttothe
database, using the Optimization settings defined in the CIM Optimization
Definition. The Save Report windowis displayed, enablingyou toaddthe
cycle’sdescriptionand save ittothe PERFORMANCE_X.DBFfile. (The system
alsosavesthe corresponding optimizationfile.)
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RO
X

=
=

Refresh: Refreshesthe view to display the results from the last manufacturing
cyclerun.

Show Single: Displays the Choose Performance File window, enabling you to
selectandview a previously saved PERFORMANCE_X.DBF file. Information per
machine includes, total process time, efficiency, Max Queue Length,
Production costand more. For further details, referto the Single
Manufacturing Cycle Performance Table, described in the next section.

Show Summary: Displays a summary of all the previously saved
manufacturing cycles. Information percycle includes, Total Process Time,
Efficiency, Max Queue Length, Production Costand more. Forfurtherdetails,
referto the Summary of Manufacturing Cycle Performance Table, described in
the nextsection.

ResetRun ID: Resetsthe run ID numberto 0. This optionisusedforexample,
when a new Manufacturing Orderis created.

Delete All: Deletesall previously saved reports from the database.
Print Performance: Prints the currently displayed performance report.

Print Optimization: Prints the corresponding optimization report as displayed
inthe CIM Optimization Definition.

7.6.2.3. Manufacturing Cycle Performance Table

The CIM Performance Analysis enables you to view the results of the last manufacturing cycle and save
it forfuture reference. The resultsinclude the process time, the efficiency per machine and persystem
the number of failures that were detected and soon.

E CIM Perforrmance Analysis El-ﬂ
File  Miews Tools Help
B8 H ZroXB5E ¢
Run ID 72
Total Run Time 01:04:12
Mote Last Fun Results
Machine Tatal Process Time | % Efficiency | Max Queue Length | Production Cost | # Setups (CNC Only) | % Failures (Q1C anly)
I 4 Qo000 ao 0.0a 1] 0.0o u} 0.0a
ROR1 Qoo ao 0.0a 1] 0.0o u} 0.0a
EXPERTMILLA o000 55 1.43 1 Q.00 1 0.0o
Jic oo:a0:10 0.25 2 0.0o u} 0.0a
PLT3000_2 Qo000 ao 0.0a 1] 0.0o u} 0.0a
SDRYW1 0000 a0 0.0a ] n.ao u} 0.0a
WER oo:o0: 5d 1.40 1 0.0o u} 0.0o
System Summary | 00:01:53 1.03 2 0.00 1 0.00
Ready MLk A

Figure 90: Manufacturing Cycle Performance Table
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The Manufacturing Cycle Performance Table contains the following information:

Column
Machine
RunID

Total Run Time
Note

Total Process Time

% Efficiency

Max Queue Length

Production Costs

# Setups (CNC
Only)

% Failures (QC
Only)

Description

Containsthe list of machines that were defined in the CIMSetup.
Contains nutsthe ID number of the manufacturing cycle.

The time period of the manufacturing cycle.

The manufactuirng cycle’s description.

The total processtime performed onaspecificmachine, as well asthe
system summary which is the total process time of all the machinesin the
cycle.

The efficiency of each machine inthe cycle, as well as the system
summary whichis the efficiency of all the machines together. Machine
efficiency is defined as the process time divided by the total
manufacturing time of the machine.

The maximum number of parts that existed in the machine queueduring
the manufacturingcycle.

The production costs per machine and persystem. Production costs per
machine isdefined as the process time multiplied by the cost per hour
(defined in Machine and Process Definitions).

The number of setups that existinthe CNC machine per manufacturing
cycle. A newsetupiscreated each time the CIM Manager instructs the
CNCmachine to load a new program. A new program is required whena
new type of part is required for proccessinginthe CNCmachine.

The number of part failu

resthat were detectedinthe QCdevice.

7.6.2.4. Summary of Manufacturing Cycle Performance Table

The CIM Performance Analysis enables you to view asummary of the different manufacturing cycles
that were savedinthe system. This enables you to compare the results of the cycles, such as the process
time, the efficiency, the amount of failuresand so on.

| CIM Performance Analysis EI
Eile  ¥iew Tools Help
B ZrXxB% e
Fun ID | Total Process Time | 9% Efficiency  |Max Queue Length | Production Cost | # Setups (CHC Only) | 9% Failures (QC only) | Total Run Time | Kote
73 00:01:59 1.72 2 0.00 1 000 00:38:30 7
Ready L Num [

Figure 91: Summary of Manufacturing Cycle Performance Table
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The Summary of Manufacturing Cycle Performance Table contains all the information fields that were
describedinthe previous section (total process time, efficiency, max queuelength, production costand
more).

7.6.2.5. Creating Manufacturing Cycle Performance Reports

The following procedure explains how to create manufacturing cycle performance reports for backup
and retrieval purposes.
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o
2]
©

Procedure

Creating
Manufacturing Cycle
Performance Reports

Fromthe CIM Project Manager main window, selecta project for
which youwantto define algorithms.
For example, CIM-04-MQ.

)

Fromthe Project Managertoolbarclick the CIM Manager icon.
The CIM Manager mainwindow is displayed.

Select Utility Programs | Optimization Definition. The CIM
Optimization Definition window is displayed, as showninthe CIM
Optimization Manager.

In the Machine Queue tab selectthe required algorithm foreach
machine from the Algorithm Name dropdown list, as describedin
Defining Algorithms.

Afterdefining the algorithms for the manufactuirng cycle, the next
stepisto create a manufacturing order, as follows:

= Select Utility Programs | MRP. The CIM MRP window is displayed.
In the Customer Ordertab, select the parts, define their quantities

"y

and thenselect .

= Clickthe Manufacturing Order tab, select the orderto processand

click o and thenclick OK.

= Refertothe MRP sectioninthis chapterforfurtherdetails.
= Close the CIM MRP window.

After creatingthe manufactuirng order, the nextstepistorunthe
manufacturing cycle, as follows:

l |
= Fromthe CIM Manager window click Start—‘ , and click OK at
the confirmation message.
= Click Run—— and observe the CIM manufacturing cycle.

= Whenthe manufacturingorderis complete click Stop—/_.

The nextstepisto view the performance data.. Select Utility
Programs | Performance Analysis. The CIM Performance Analysisis
displayed showingthe performance datafrom the last manufacturing
cycle.
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(1] 1. ClickSave. The Save Reportwindow isdisplayed.

(2}

(3) Save Report M
Procedure
Creatin g Add Description of run

Manufacturing Cycle
Performance Reports

Cancel

Figure 92: Save Report Window

2. Entera description of the manufacturing cycle and click OK. A
message is displayed informing you of the performance file name,
such as Performance_5.DBF for example.

3. Click OK to save the file tothe database forretrievinglater.

® You canclick Show Summary todisplay the Summary of
Manufacturing Cycle Performance Table, as shown in the previous
section.
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7.6.2.6. Viewing Manufacturing Cycle Performance Reports

The following procedure explains how to view predefined manufacturing cycle performance reports.
You can view a single manufacturing cycle report ora summary of all the manufacturing cycle reports

that existinthe system forcomparison purposes.

(1] 1. Fromthe CIM Project Manager main window, selecta projectforwhich
g you want to define algorithms. For example, CIM-04-MQ.
Procedure @

2. Fromthe Project Managertoolbarclick the

Viewingthe
& CIM Manager main window is displayed.

Manufacturing Cycle

CIM Managericon. The

Performance Table 3. SelectUtility Programs | Performance Analysis. The CIM Performance

manufacturing cycle run.

Analysis window is displayed containing the results from the last

TF CIM Performance Analysis
File Miew Tools Help

B9 E zroxXx BY 2

===

Run ID 70
Total Run Time 00:36:40
hlote Last Run Results

Machine % Efficiency | Max Queue Length | Production Cost | # Setups (CMC Only)

JIGHY4 0.00 0 000 0
RDR1 00:00:00 0.00 o 000 o
EXPERTMILL1 00:00:55 250 1 000 1
JIG1 00:00:10 045 2 000 o
PLT3000_2 00:00:00 0.00 0 000 0
SDRY1 00:00:00 0.00 o 000 o
WEN1 00:00:55 250 1 000 0
System Summary | 00:02:00 152 2 .00 1

% Failures (QC only)
0.o0
0.00
0.o0
0.00
0.o0
0.00
0.o0
0.00

Ready

MU

Figure 93: CIM Performance Analysis

4. Click Show Single . The Choose Performance File window is displayed.
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" Choose Performance File

& Recent Places

W3
uuv| ..t TUTORIAL_SAMPLE » DATA

- | 5 H Search

‘ Organize s v ‘ Mew Folder
ERoni i Name Date modified Type Size
|| PERFORMANCE_75.DBF  2/15/2009 3:03 PM DBF File
Bl Desktop
|| PERFORMANCE_76.0BF  2/15/2009 3:03 PM DBF File

% Computer
More #
| Folders hd
. LB -
L MACH
L M-CIM
. MICRQO
L MICROl—I
. TUTOR—
L CIM_
. DATE
on 7|l 1 | 3

Nl ERFORMANCE - DBF| » [CIM Peformance r.0BF)  ~ |

Cancel

Figure 94: Choose Performance File Window

5. Selectthe required performance file from the listand click Open. The
Manufacturing Cycle Performance Table of the selected fileis displayedin
the CIM Performance Analysis window.

If required, you can printthe required performance and optimization
reports as follows:

G

= Click Print Performance
performance report.

to printthe currently displayed

= Click Print Optimization to printthe corresponding optimization
report as displayed in the CIM Optimization Definition.

7.7. REPORTS

The snapshots shown below are all taken from the CIM-08-A-DEMO project provided in OpenCIM
installation.
OpenClMprovides apowerful, yetflexible report generator. This utility program allows you to
view and printinformation fromthe various OpenCIMdatabases. You can access ten types of
predefined reports, oryou can create your own user-defined reports. The predefined reports
that can be generated are showninthe following figure:
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£ (M Report Generator - (C\Users\Public\Documents\Intelitek\OPENCIM\Projects\CIM-08-A-DEMO E@Iﬂ
Eile Edit Help
[ & L=
Fepart Mame Diestination Mate
["] Part Definition Prink To wWindow
[]Sub. part Print T window
[[]Pracess Print To window
[[I M achine Definition Frint To window
[ 5tarage Definition Frint To window
[]Purchase Print To window
[ Manufacturing Order Frint To window
[ &plan Print To window
[ Asnalysis Print To window
[ Locatian Frint To window
Ready

Figure 95: OpenCIM Report Generator Dialog Box

The following procedure details the stepsinvolved in generating areport.

o
2]
3]

Procedure

Generatinga
Report

Select Report Generator from Utility Program in CIM Manager Main Menu;
the OpenCIMReport Generator dialog box appears.

Selectthe requested report.

Clickthe Print button. The desired report will appearon the screen. If you
wantto printit ona printer, click the printer button onthe reportscreen.
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7.7.1. Part Definition Report

The Part Definition Reportis generated frominformation that was entered in the Part Definition form. It
showsthe names and description of all parts used by the CIM cell. The following isan example of aPart
Definition Report.

[s% Part Definition =nI=h==
1 of 1 & & |10z ~ Totah19  100% 190f19
Intelitek |
OpenCIM: Part Definition Report
Printed: (3/02/2009 =
i Part Name Type PartID |Temphite ID Part Description
T |BERCODE FAIL Fhaniom O]
7 |VISIONFAIL Fhaniom O]
3 |COMEI LATHE MILL FRO |Product 1]
4 |LATHE PRODI Produst ip]
5 |MILL PRODI Produst 01
6 |BALL GAME BASE Produst 05
7 |BALL GARMEFPROD Produst K]
g |LASER PRODI Frodust !
o |LATHE PRODZ Product 02
10 |ZV FROD Product 04
11 |CHECK Product 04
12 |ASSEMEBLE ¥ PROD Froduct 03
13 |MILL FRODZ Froduct !
14 |MILL SUF Supplied i}l
15 |BASE WITH HOLESUF Supplied 03
16 |BALL GAME BASE SUFP Supplied 05
17 |BALL GAME COVERSUF _ |Supplied 06
18 |Xv s0F Supplied 04
19 |LATHE SUF Supplied 0z

Each of the columnsinthe Part Reportrelatestoa specificfieldinthe Part Definition form, asfollows:

Part Report Part Definition Form (Field)
# Part # as listedin sequential order.
Part Name Part Name
Type Part Type:supplied, product or phantom.
Part ID Part ID
Template ID Template Type
Part Description Description
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7.7.2. Subpart Report

The Subpart Reportisgenerated frominformation that was entered in the Part Process Table in the Part
Definition form. The Subpart Reportis a Bill of Material. It shows all the subparts which comprise the
finished product. The followingis an example of aSubpart Report.

3 Sub. part = [EoT ||
1of 1+ P M S & [0z - Totak24  100% 24 0f 24

Intelitek»»

OpenCIM: Sub-Parts Report

Printed: 03/03/2009

Part Name ASSEMBLE XV PROD

Sub-Part Name Manufacturing Process Manufacturing £
MName Parameters
BASEWITHHOLE 5UP
CHECE LEZEMELE XV
PRESS

Part Name BALL GAME BASE

Sub-Part Name M anufac turing Process Manufacturing
MName Parameters
BALL GAME BASE SUF FEED BALLS
FLACE G2
GLUE

Part Name BALL GAMEPROD

Sub-Part Name Manufacturing Process Manufacturing
MName Parameters

BALL GAME BASE
BALL GAME COVER SUP ASSEMELEZ

Part Name BARCODE FAIL

Sub-Part Name Manufacturing Process Manufacturing
MName Parameters

Each of the columnsinthe Subpart Reportrelatestoa specificfield in the Part Definition form.

Subpart Report Part Process Table (Field)
Part Name Part Name.
Sub-PartName The column Subpart inthe Part Process Table.
Manufacturing The column Process in the Part Process Table.
Process Name
Manufacturing The column Parameters in the Part Process Table foreach
Parameters corresponding process for a particularsubpart.
7 CIM Manager Utility Programs 179

7.7 Reports



Intelitek»»

7.7.3. Manufacturing Order Report

The Manufacturing Order Report displays all production orders for a particular date.

The report isgenerated fromthe information that was entered inthe Manufacturing Orderform. The
followingisanexample of aManufacturing Order Report.

[ Manufacturing Order

10f1 S & 100z ~

[F=5|EO8 %3

Tatal:10 100% 10cf 10

Intelitek»»

OpenCIM: Manufacturing Order Report

Printed: 030372009

Date Part Name Total Number | Initial Numher | Priority Final Storage
1o Produce Location
Ordered Paris (if not A SES)

ASSEMEBELE XV PROD

BALL GAME FROD

COMBI LATHE MILL PRO

LA&THE PRODI

L&THE PRODZ

MILL FROD1

MILL FROD2

ZV FROD

LASER PRODI

ASSEMELE XV PROD

m

Each of the column headingsinthe OrderReportrelatestoa specificfield in the Manufacturing Order

form, as follows:

Manufacturing Order Report

Manufacturing Order Form

Part Name
Total Number of Parts
Ordered

Initial Numberto Produce

Priority

Final Storage Location (if not
ASRS)

The column “Part”.

There can be more than one part listed.

The column “Total Qty”.

Each Total Qty listed corresponds to a specificpart ordered.
The column “Initial Qty”.

Each Initial Qty listed corresponds to aspecific part ordered.
The column “Priority”.

The Priority level (from 1-9) listed corresponds toa specific
part ordered.

Referstothe final storage location listed in the column
“Note” (fora specificpart).
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7.7.4. Machine Report

The Machine Reportlists the names of all machinesin the OpenCIMcell. Thisreportis generated from
the information that was entered in the Machine Definition form. The followingis an example of a
Machine Report.

’_0_:0' tlachine Definition EI@
Taf1 S & [[100z ~ Tota15  100% 15af 15

Intelitek»»

OpenCIM: Machine Report

Frinted: 030372009

m

# Machine Name Cost Maximum Program #1 Program #2 Program #3
Per Hour | Numhber of
Preloaded
Programs

HYDEAPFESS]
EFYE
JIGXY 10
RLE1
EXPERTMILLI 201 .HC
PLT3000_1 301.1C
LSRENGEV ]
J1G1
EEEER

10 |BELTC1

11 |RTABLI
12 |Gz

13 |GLUEL

14 |BALLFDRI
15 |V5SH2

[ IONT e N WY N PR N

Each of the columnsinthe Machine Reportrelatestoa specificfield inthe Machine Definition form, as
follows:

Machine Report Machine Definition Form (Field)

# The sequential number of the machine aslisted.
Machine Name Machine Name

Cost PerHour Cost PerHour, inthe Machine Process table.
Maximum Number Max Preloaded Programs

of Preloaded Programs

Program 1 List of Preloaded Programs
Program 2
Program 3
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7.7.5. Process Report

The Process Report shows the user-defined name (Process Name field) of each machine inthe OpenCIM
and the processes performed by the machine. Thisreportis generated frominformation that was
created fromthe Machine Process Table in the Machine Definition form. The followingis an example of

a Process Report.

’_0_:0| Process

F=%(Ech =53

Taf1 S & [[100z ~ Total17  100% 17 ob 17

Intelitek»»

OpenCIM: Process Report

Printed: 03032009

# Machine Name Process Name Process Type Program File Name
1 HYDRAFERESS!] PEESS PROCESS

2 JIGEVY LISEMBLE XV LSEEMBLY

3 JIGXV10 ASSEMBLE XV LSSEMBLY

4 |RDE1 READ BARCODE Qc

5 11 A5SEMBLE]L ASSEMBLY

[ BELTC1 COHVEYOR PROCESS

7 RTABRLL ROTATE PROCESS

g IG2 ASSEMBLEZ LSFEMBLY

9 GLUE1 GLUE PROCESS

10 |BALLFDREI FEED BALLS PROCESS

11 |[VENZ CHECEKE TURN1 Qc

12 |V3NI CHECK XV Qc

13 |LSRENGEV] ENCGRAVE]L CHC

14 |EXPERTRILLI MILL1 CHC 201.NC
15 |EXPERTMILLI MILL2 CHC 202.NC
16 |PLT3000_1 TURN1 CHC 301.0C
17 [PLTZ000 1 TORN2 CHC 302.HC

T

Each of the columnsinthe Process Reportrelatestoa specificfield in the Machine Definition form, as

follows:

Process Report

Machine Process Table (Field)

#

Machine Name
Process Name
Process Type

Program File Name

The sequential number of the machine aslisted.
Machine Name.

The column “Process” in the Machine Process Table.
The column “Action Type” in the Machine Process Table.

The column “File” inthe Machine Process Table.
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7.7.6. ASRS Report

The ASRS Reportshows the contents of the ASRS. It is generated from information that was enteredin
the Storage Definition form. The followingis an example of an ASRS Report.

’_0_:l Storage Definition El@
1of 14 » M S [[loz || Tostzz 1002 72 of 448
intelitek |
OpenCIM: AS/RS Report
Printed: 03103/2009
Name Index Part Name Part ID Status Temp lite Numher
ASRI14 LATHE PRODI 533 Part on Template 020005
ASRE14 0 Empty Template 0a0002
ASRE14 LASER PRODI 543 Part on Template 010005
ASRE14 1] Erpty Template 060003 L
ASR314 LATHE PRODI 587 Part on Template 020008 ]
ASR514 0 Empty Template 040002
ASRS14 BALL GAME FROD 524 Part on Template 050008
ASRS14 LATHE FRODI 563 Part on Template 020007
ASRS14 BALL GAME PROD 580 Part on Template 050009
ASRS14 LATHE PRODZ 5% Part on Template 020003
ASRS14 COMEBI LATHE MILL ] 549 Part on Template 020004
ASRS14 LASER PRODI 569 Part on Template 010007
ASRE14 LASER FRODI 594 Part on Template 01000s
ASRE14 LATHE PROD2 [ Part on Template 020002
ASRE14 1] Erpty Template 060004
ASRS14 BALL GAME BASE Part on Template 050003
ASR514 BALL GAME BASE Part on Template 050004
ASREE14 BALL GAME BASE Part on Template 050005
ASRS14 BALL GAME BASE Part on Template 050004
ASRS14 BALL GAME BASE Part on Template 050007
ASRS14 MILL FRODI 552 Part on Template 010004
ASRES14 0 Empty Ternplate 030010
ASRS14 XV PRCD (0] Part on Template 040005
ASRE14 BALL GAMEBASE 5 Part on Template 050011
ASRE14 BALL GAMEBASE S Part on Template 050012
ASRS14 XV PROD 540 Part on Template 040003
ASRS14 XV PRCD 600 Part on Template 040004
ASRS514 BALL GAME PROD f31 Part on Template 050010
ASREE14 BALL GAME COVER Part on Template 0a0005
ASRS14 BALL GAME COVER E Part on Template 0a000a
LSRS14 M., PROTIZ s37 FPart on Temmnlate ninnn& T
4 1 b

Each of the column headingsinthe ASRS Reportrelatesto a specificfield in the Storage Definition form,

as follows:

ASRS Report Storage Definition Form (Field)

Name Name of storage location

Index The numberdisplayedin parentheses below the ASRS grid; e.g.,
ASRS (15). Thisis an internal indexused in communication between
the CIM Manager and the ASRS robot controller (and notthe Index of
the graphically displayed ASRS cell.)

Part Name The name of the part residinginthe current storage cell as defined in
the Part Definition form (referto cellin grid).

Part ID Part ID, as defined inthe Part Definition form.
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Status Status of the storage cell (Empty, Empty Template or Part on
Template).

Template Number  Thesix-digittemplate number.

7.7.7. Analysis Report

The Analysis Reportis detailed information on the status of the entire systemandis geared forthe more
experienced user. The report contains a Log file summary of each action. See below foran example of an
Analysis Report.

(2 Analysis =5 5
1of1+ (Y & & o0z~ Total2343  100% 2343 of 2343
intelitek '
OpenCIM: Run Time Analysis Report
Frinted: 03032009
Part Name | Device | Action | Sub Part Name | Target |Index| Status |Time |
BALL GAME BASE SUP ASHS14 GET BALL GAMEBASESUP |AGES14 0 Jhctivate [1:5533
BALL GAME BASE SUP ASHS14 GET BALL GAMEBASESUP |ASES14 0 [InProcess [11:5533 |
BALL GAME EASE SUP ESHSIS GET BALL GEMEBASESUP |&SRSL4 0 [powe [L:3333 3
BALL GAME EASE SUP T2ASRS14  |Pik & Place | TEMPLATEAISO00E CHV1 1 |Activate [[1:55:33
EV SUP ASES14 GET HV SUP IS E 0 Jhctivate [1:5533
EV SUP ASES14 GET HV SUP IS E 0 [InProcess [1:5537
ZV sUP ESHS14 GET AV s0F ESRS14 0 |DONE  [[1:35:33
ZV sUP T2A5RS14  |Pick & Place | TEMPLATE#I40002 CHV1 1 |Activate [[1:35:33
BASE WITH HOLE SUP E GET BALSE WITH HOLESUP |&SRS14 0 Jhctivate [1:36:27
BASE WITH HOLE SUP E GET BALSE WITH HOLESUP |&SRS14 0 [InProcess [ 1:36:27
BASE WITH HOLE SUP ESRS14 GET BESE WITH HOLESUP  |AGRG14 0 |DONE [ L5627
LATHE SUP ASES14 GET LATHE SUP LSRS14 0 |Activate [I1:5623
LATHE SUP ASES14 GET LATHE SUP LSRS14 0 |InFrocess [ 115628
LATHE SUF ESRS14 GET LALTHE sUF ASRS14 0 |powe 15638
LATHE SUF 72L5RS14  |Pick & Place | TEMPLATEAI20005 CHV 1 1 |hctivate [[1:5623
LATHE SUF FNEUSTIFD |GET LATHE SUF FNEUSTIFDR| 0 |Activate [1:5623
LATHE SUF FNEUSTIFD |GET LATHE SUF FNEUSTIFDR| 0 |InFrocess [ 115625
LATHE SUP FNEUSTIFD |GET LATHE SUF FNEUSTIFDR| 0 |pONE [ L5629
ALLOC BUFFER CIM ALLOC TEMFLATE PNEOSTBUFF| 0 |Activate [ 1:56:28
ALLOC BUFFER CIM ALLOC TEMFLATE FPNEUSTEUFF| 0 [InProcess [l 1:56:28
ALLOC BUFFER CIM ALLOC TEMFLATE FNEUSTEUFF| 0 [poWE  [I1:56:2%
MILL SUF FNEUSTIFD |GET WILL SUP FNEUSTIFDE| 0 |Activate [ 1:56:28
MILL SUF FNEUSTIFD |GET TILL SUP FNEUSTIFDE| 0 |InProses [ 1:56:28
MILL SUP FNEUSTIFD |GET MILL SUP FNEUSTIFDR| 0 [powE  [1:56:39
ALLOC BUFFER CTh ALLOC TEMFPLATE FNEUSTEUFF| 0 [activate [11:56:29
ZV SUP ESHS14 GET VW SUFP LRSI 0 |Activate [1:56:29
EV SUP ASES14 GET XV SUP ASES14 0 [InProcess [ 1:56:29
EV SUP ASES14 GET XV SUP ASES14 0 |powe  [1:56:29 |
VAT QTTR TR A Parl £ Placa TERAPT & TE&EANOND TRITT A 1 A 1-5& -0
4 T
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The followingisadescription of each of the columnsinthe Analysis Report:

Heading Description

Part Name The name of the part as defined inthe Part Definition formorinthe
Virtual CIM Setup.

Device The name of the robot, machine or conveyorthat performs the
operation, as defined inthe Machine Definition form.

Action Robot: (pick-and-place)
Assembly: (base and pack)

Conveyor: (deliver) or machine (the name of process as definedin the
Machine Process Table).

SubpartName Robot: the numberof a template orthe name of a part.
Machine:the name of a part or material.
Target Where the process should be performed.

Index Indicates the exactlocation on a device which has more than one
location fora part.

Status The status of the action.

Time The time the action started or the time the action was completed.

Each line inthe Analysis Report will have one of the following status reports:

e Activate: CIM Manager has determined thatacommand can be sentto a machine (e.g., arobot
or CNC machine).

e InProcess:command hasbeensentto the machine; forexample: GET part from device A
(source)and PUT part in device B (target).

e Start: Operation hasstarted. Source device may now receive its next command (i.e., another
“Activate”). Used, for example, to notify CIM Manager that a palletcan be released froma
conveyor station.

e Finish: Operation has been completed. Target device may now receive its next command (i.e.,
another “Activate”).

e Done (End): The machineisnow ready to receive its next command.
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activate | inProcess @
OpenCIM | o Stat Q) | Device Driver

Manager
Finish @ ACL

A

Done (End) (B)

,___________,____
-

ROBOT

Figure 96: Analysis Report Flow Chart - Example for
ACL Device Driver
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8. Virtual CIM Setup

The Virtual CIM Setupis an interactive graphicmodule that allows you to create a simulated CIM cell.
The CIM cell may contain the actual elements and connections of areal CIM installation, orit may define
atheoretical (meaning, virtual) CIMcell. This chapterincludes the following sections:

e CIM Setup Overview, introduces the OpenCIMSetup application.

e Accessing CIM Setup, describes how to access the virtual CIM Setup application.

e CIM Setup Main Window, describes the components of the CIMSetup interface.

e Working with the CIM Setup, provides guidelines for setting up and workingin your CIM cell.

e Tutorial, describesstep by stepinstructions for designingand operatinga CIM cell.

8.1. CIM SETUP OVERVIEW

The first part of this chapter presentsthe menus and screen elements of the Virtual CIMSetup module.
You are then encouraged to perform the Tutorial, which willenableyou to practice using this module
and create a Virtual CIM.

Clickthe Virtual CIM Setupicon to openthe Setup screen. Anumber of menus are available, but many
menu items will not be available until asetup has been created orloaded.

8.1.1. Virtual CIM Setup Limitations

The Virtual CIM Setup allows you to construct all sorts of CIM cells, although some configurations would
be difficult orevenimpossible, to actually operate. To ensure your successin operatinga Virtual CIM
cell, create yourcell inaccordance with the following guidelines:

e Use onlyone conveyorinthe cell.

e Use no more than eightstations around the conveyor.

8.2. ACCESSING CIM SETUP

The CIM Setup applicationisaccessed fromthe Project Manager main window, enabling the userto
create and modify the Virtual CIMsetup of the selected CIM Cell.

To access the CIM Setup application:

From the Project Manager Main window, shown in Chapter5, Project Manager, click CIM Setup on
the toolbar. The Virtual CIM Setup Main window is displayed, as shownin Figure 97.
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8.3. CIM SETUP MAIN WINDOW

The Virtual CIM Setup Main Window appears, as follows:

o Virtual CTM Setup - TUTORLAL_SAMPLE — rom |
|__Eile Create Edit Miew Help

Menu Bar _Qjﬁg@ﬁ@ s 2 " Blh

Toal Bar

Viewing
Area

MU

Figure 97: Virtual CIM Setup Main Window

The Virtual CIM Setup window, shown above, contains the following elements, each of whichis
describedinthe sections that follow:

e CIMSetup Menu Bar
e CIMSetupToolbar

8.3.1. Virtual CIM Setup Menu Bar

The Virtual CIM Setup menu bar contains five menus, each of which is described in detail in the sections
that follow.

8.3.2. File Menu

The followingtable contains a brief description of each optioninthe File menu:

Option Description
Save Savesthe current placement of all objectsinthe CIM cell.
Exit Exits the Virtual CIM Setup module. You will be prompted to save

the current placement of objects.
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8.3.3. Create Menu

The followingtable contains a brief description of each optionin the Create menu:

Option
Group

Setup File

Loader Section

ACLDMCFile

Description

The system automatically creates shortcuts to loaders fordrivers

of all the workstationsinthe selected project. This group contains
shortcutsto loadersthatare requiredin orderto operate the CIM
cell defined by the Virtual CIMSetup.

The group can be accessed from the following directory path:

C:\Users\Public\Documents\Intelitek\OpenCIM\Projects\<name of
project>\OpenClM<name of project>

Prompts you to confirmthe overwrite of the SETUP.CIMfile. For
full details, referto Chapter 12, Inside OpenCIM

Createsa file WSn.INI for each station (e.g. WS2.INI).

Promptsyou to confirmthe overwrite of the DEVICE.DMCfile. For
full details, referto Chapter 9, OpenCIM Device Drivers, and
Chapter 12, Inside OpenCIM.
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8.3.4. Edit Menu

The followingtable contains a brief description of each optioninthe Editmenu:

Option
New Object

Delete Object

Drag Object
Setup IDs

Description

Displaysthe New Objects dialog box, enabling you to add new
elementstoyournew CIMcell, as described, forexample in Adding
a Conveyor.

The New Objects dialog box contains all the elements which can be
includedinthe Virtual CIMSetup, as follows:

e Doubleclickonthe [+] button of a categoryinorder to
expanditslist of elementsand selectan object.

e Move the cursorintothe graphicscene. The cursor
changesto a cube. Pointand click on the location where
you want to place the object. You may need towaita
moment forit to appear; do not double-click.

Activatesthe deletemode in orderto delete an objectfromthe
cell. Using the cursor, pointand click on the object you want to
delete. Click Yes to confirmthe deletion. If you click No, the delete
mode remainsin effect, enablingyouto selectand delete another
object.

Enablesyouto pickan objectand drag itthrough the cell

Displays the EditIDs dialog box, containingalist of all the objects

and ID numbersinthe cell, enabling you to change the ID number
of a device. Double-click on the highlighted line, and enteranew

numberat the prompt.

Edit IDs “ - =
o

Ohject
CM
SERAST
RDR1
PLi1000_1
ROBOTS
PMELZT1

11
13
33
il
iyl
32
42
43
4
a2
23

LATHE1
ROBOTA

LSREMGR 1

Figure 98: Edit Setup IDs Menu
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Option

Floor Size

Set Textures

Building

8.3.5. View Menu

Description

Once you have changedan ID, be sure to select

Create | Setup File and Create | ACLDMC File in orderfor the
change to take effect.

Opensthe Set FloorSize dialog box thatenablesyoutosetthe X
and Y dimensionsof the cell. Click OKto confirm the new size or
Cancel to close the dialog box.

Opensa sub-menu listing celltextures:floor, land and background
enablingyoutoselectthe required *.bmp file forthe specified
texture.

Displaysthe walls of the buildinginthe CIMCell.

The followingtable contains a brief description of each optioninthe View menu:

Option

Show Names
Show IDs

Show Positions
Redirect Camera
Drag 3D Frame
Camera Top

Scene Origin

Toolbar

Status Bar

Description

Displaysthe names of all devicesinthe scene.

Displays the device ID numbers.

Displaysthe position coordinates of all devices.
Allowsyoutoselectadifferentfocal pointinthe scene.
Allows youtodrag the cell.

Displays the overhead view of the scene.

Displays the scene origin, e.g. coordinate 0,0 of the room.When
selected, ared crossis displayedinthe centerof the shop floor.

Displays orhides the toolbar.
Displays or hidesthe status bar.

@ The options in this menu are similar to thosein the View menu of the Graphic Display
and Tracking module. For full details, referto Chapter 6, Operating CIM Manager
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8.3.6. Virtual CIM Setup Toolbar

The toolbaricons provide quick access to the most commonly used functionsin the Virtual CIM Setup
window and appearas follows:

b=

KuwZ

EHLE>® @l

QB &

The followingtable contains a brief description of each option on the CIM Manager toolbar:

Option

Description

Save:Savesthe current placement of all objectsinthe CIMcell.

Groups: The system automatically creates a group of iconsinyour windows Start
menu of the selected project.

Setup: Promptsyouto confirm the overwrite of the SETUP.CIMfile. For full
details, referto Chapter 12, Inside OpenCIM .
Loader: Creates a file WSn.INIfor each station (e.g. WS2.INI).

New Object: Displays the New Objects dialogbox, enabling you to add new
elementstoyournew CIMcell as descibed, forexample, in Adding a Conveyor.

Delete Object: Deletes currentlyselected object.

Drag Object: Allows dragging of object from one location to another.

Show Name: Shows name of the object.

Show ID: Shows ID of the object.

Show Position: Shows coordinates (from bottom left corner).

Redirect: Definesthe position that will be in the center of the image.

Camera Top: Placesthe cameraon top of the cell at the center of the image,

Drag 3D Frame: Enablesyou to pan the CIM cell left, right, upand down.
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8.3.7. Configuration Parameters Popup Menus

The Virtual CIM cell contains configuration parameters popup menus thatare displayed when you
double-click onan objectinthe Virtual CIM. The following figure shows some of the variations of the
Configuration Parameters menu.

5 Virtual CIM Setup - TUTORISL_SAMPLE (=0 EER =

QEELE® & o' a0l

'8
Az

[ ROBOTS |

Rotate

Capacity

External ID

Connectivity : (a
Show Caonnectivity

Showe Envelope

v Show Label

[ oM 4

Figure 99: Parameter Configuration Popup Menus

Once defined and saved, these parameters are written to OpenCIMINI files, as described in Chapter 12,
Inside OpenCIM.

The followingtable contains alistas well as the description of all parameters that can be defined. The
parameters for many objects do not normally require manipulation. The Tutorial at the end of this
chapterdemonstrates the recommended sequence and actions for setting object parameters.

Option Description

Capacity Defines the number of items that the device can hold.

You must define avalue forfeeders, racks and trash bin. For most other
objectsyou can accept the system-defined value.

Whenselecting new objects, select Buffer2for a buffer whose capacityis
twoitems, and select Buffer1for a bufferthatcan containonly oneitem.
The capacity parameteristhusalready definedas2 and 1, respectively.
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Option Description
Capacity
k. I Caricel
Figure 100: Defining Capacity
CommPort For ACL device drivers, the settings must be asfollows:

Connectivity

BaudRate = 9600
Parity =None
DataBits= 8
StopBits=1
XonXoff =No

These are the standard RS232 settings for communicating with ACL
controllers (both Controller-A and Controller-B). These settings should not
be changed since they match the fixed settingsin the controller.

For the PLC device driver, the settings will be one of the following:

OMROM PLC  Allen-Bradley PLC LG PLC

BaudRate = 9600 BaudRate = 9600 BaudRate = 9600
Parity =Even Parity =None Parity =None

DataBits=7 DataBits= 8 DataBits=8

StopBits=2 StopBits=1 StopBits=1
XonXoff =No XonXoff =No XonXoff =No

These are the RS232 parameters used by the PLC device driverwheniit
communicates withthe PLC. You must set these parameters to match the
RS232 settings on the PLC.

Connectsall objectsand theirassociated devicedrivers.

Also connects robots to all objects which are physically within theirreach
and to all objects which can be connected by means of an RS232 cable.

When you click on Connectivity, the Connections menu opens.
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Option

Description
Connections: ROBOTS ==
Pozzible Connections Active Connections
<-» FDRZ <-» BFFR2 -
<-» SCBSWDI <-r CHYW1HZ =&
<-» SCBSVD?2 <-» EXPERTHILL1 ‘-:‘
<-» GFDR1
<-» PLT3000_1
<> RACK] -
Cancel |

Figure 101: Defining Connections

One or more connections can be added or deleted ata time.

e To make a connection, highlight the device driver name(s) forthe
selected object, click Add, and then OK.

e Toremove a connection, highlight the device driver name(s) for
the selected object, click Remove, and then OK.

Active Connections: A list of all connections that have already been
established between this and otherobjects.

Possible Connections: A list of all objects to which this object can be
connected. Forrobots, this list will also display all devicesthatarein
physical reach of the robot (i.e., thatare in the Work Volume of the
robot), and all objects that can be connected by means of an RS232 cable.

Possible Connections for Robots will also display all the device drivers for
thisrobot withinthe CIMcell, since robot controllers can communicate
withany PCin the CIM cell. Normally, you should select only one robot
device driver perrobot. Do not select device driversthatare notintended
for thisrobot.

If you wantto connectan object (nota device driver)tothe robot, and
the objectis not within reach of a robot, repositioniton the screen until
you see the object’s name appearinthe list of possible connections.

Conversely, if you move an objecttoo far away froma robot, the
connectionwill be severed. Awarning will promptyou toreposition the
objects and reestablish the connections, if desired.
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Option

Description

Figure 102: Robot Connections

® Tip: To see which device driver belongs to an object, click on the
object. From the object’s Parameter Configuration menu, select
Connectivity | OK. A line connecting the object and its associated
device driver appears on the screen . (Alternatively, click on a
device driver to find its associated device.)

Greenlinesshow the connections between device drivers and their
associated objects. Red lines show the physical connections between
robotsand otherobjects;i.e., devices that are within the robot’s reach.

Greenlinesindicate which software isrunningonaPC. Clickona PC.To

see the greenlines, select Show Connection from the Parameter
Configuration menu.
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Option Description

Figure 103: Workstation Connections

External ID Unique numerical Device IDthatidentifies each deviceinthe system. The
software defines IDs automatically in sequence as the devices are created
inthe Virtual CIMcell. You can, however, modify this IDin orderto
structure the numbering of the devices, forexample, inrelationtothe
stationtheyare locatedin (see example inthe tutorial).

Location Identifiesthe location of afeederwhenitis placed and used withinan
ASRS unit. (Inan actual CIM cell, a feedercan only be placed onan ASRS
carousel, notinthe ASRS?, ASRS-36u, or ASRS-36x2.)

Properties Definesthe Workstation (WSn)at which the object’s device driveris
connected and running.

Alsodefinesthe INIfile associated with the object’s device driver. This INI
file contains the definitions and parametersforthe object, and isinvoked
by the device driver’s Loader command line.

Properties L ' gant w‘ﬂ

WorkStation  |ws8 ~| WorkStation  |w38 ~|
Init File Name: wgg = Init File Name:  [CLVDEIN]
W57 E
W5a fiz 0k | Cancel |
— T e — O

Figure 104: Defining Workstation for Device Driver
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Option Description

Once Properties have been defined foradevice driver, other optionsin
the Parameter Configuration menu become available.

QC Report The Quality Control device driverallows you to write the results of aQC
testto an ASCll textfile thatcan be inputto a spreadsheet program.

Delete on Start. This switch controls whetheranew quality control report
file will be created each time this device driveris activated. If checked
(Yes), the previousfileis deleted; if not checked (No), results are
appendedtothe existing reportfile.

r = e
Quality Report Box L v g

IV Generate Report

[ Delete On Start Cancel "

il

-~ - -

Figure 105: Defining Quality Control Report

Rotate Rotates a displayed object to any degree. Useful, forexample, to properly
attach bufferstothe conveyor, orto logically orientaPCin the Virtual
CIMdisplay.

Sub Type System-defined parameter. Normally, you do not need to manipulate this
parameter.

Variables The defaultvaluesforthe variables used by the CNCscript.

Write Load Createsthe WSn.INIfile forthe particular workstation.

8.4. WORKING WITH THE CIM SETUP

Thissection describes how to set up your CIM Cell and provides guidelines for creating conveyors (user
defined, rectangularand L-shaped), as well as adding stations, tables and robots and so on. It includes
the following:

e Creatinga User Defined Conveyor

e Creatinga Rectangular

e Creatingan L-Shaped Conveyor

e AddingTables

e AddingRobots

e Manipulatingthe GraphicDisplay

e Changingthe Focus of the Graphic Display
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8.4.1. Creating a User Defined Conveyor

Since the Virtual CIM conveyoristhe most difficult of the elements to place in the scene, this section
contains detailed, procedural instructions for creating a conveyor.

If you are replicatingan actual CIM cell, you will need to know the exact dimensions of the conveyor.
To add a user defined conveyor:

1. SelectEdit | New Object. The New Objects dialog box s displayed.

Mew Objects [=]
= General

{3 Computer
{23 PLE Cabinet

"1 Device Drivers

I_1 Storage

I_1 Fobots

21 Machines

1 Quality Contral

1 Materials

1 User Objects

"1 User Defined Fobots

ak I Cancel I

Figure 106: New Objects Dialog Box

4. From the General tree select Conveyor. The Conveyor dialog boxis displayed.

Conveyor Li,l

— Tupe

& User Defined
" Rectangular
" L-Shape

Size

. [l |2.|:||:|
' [mn]: |1 B0

[~ Zoom In [~ Table Top

0K Cancel |

Figure 107: Conveyor Dialog Box

5. From the Type area, select User Defined.
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6. Selecttherequiredoption, asfollows:

7. SelectZoom In to place a typical 3m X 4m OpenCIM conveyor (with straight segments of 1.40m).
Each grid represents about20cm. When Zoom In is not selected, the grid resolution isincreased,
which enablesyouto place a larger conveyor (8 mx 10 m) into the CIM cell

8. SelectTable Toptoplace the conveyorona table.

9. Click OK. A gridwill appearonthe screen. The set of numbers displayed onthe leftare the
screen pixel coordinates of the cursor, whilethe numbers on the right are metriccoordinates (in

meters).
@ When creating a conveyor, use the mouse buttons as follows:
@ Click with the right mouse button and drag to select menu options

@ Pointand left-click to place objects on the grid.

To selectthe starting point of the conveyor, do the following:

1. Placethe cursor onthe grid and right-click to open thisicon menu:

The key icon is used to mark the starting point of the conveyor.

The spectaclesicon opens anothericon menu. Do not attempt
to manipulate the displayed values. These settings are for
technical support personnelonly.

A H

The grid icon togglesthe grid display on and off.

2. Dragand selectthe keyicon. Awand-pointerappears onthe screen. Use this cursorto clickon a
starting pointforthe conveyor. It should be placed on the right side of the grid, as shownin
Figure 9-12: Adding Conveyor Segments. Ared dotappears onthe grid.

Since the conveyor movementis normally counterclockwise, the conveyor segments are added in the
counterclockwise direction.

To create the conveyor, dothe following:

1. Againclickonthe right mouse button. Anicon menu will open.
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o
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Segmenticons: The first sixicons represent segments of the conveyor.
Segments are added and connectedin consecutive order.

To inserta straight segment, select eitherthe horizontal orvertical bar.
Using the left mouse button, place the pointer onthe square whose
upperlefthand corner marks the end of the segmentyou wantto add.
Carefully position the cursorin orderto align the segments of the
conveyor

Reverse: The white curved arrow in the blue circleis used to
reverse the direction of conveyor movement. When thisiconis
selected, conveyor movementis clockwise, and the segments will be
added accordingly.

"

Undo. The undoicon cancelsthe last segment(s) added tothe
conveyor. Undoisavailable afterthe first segment has been placed on
the grid.

OK. This button will appear when you have completely connected
all segments of the conveyor.

?
Spectacles: The spectaclesicon opens anotherpopup menu.
Do notattemptto manipulate the displayed values. These settings are
fortechnical support personnelonly.

2. Usingthe icon menu, selectand connect each segment of the conveyor.

[528,303] [5.28,303]

Figure 108: Adding Conveyor Segments

@ Tip: Avoid using too many UNDOs while drawing the conveyor; a faulty display may

result.

@ When drawing the conveyor, do not extend the straight segments too close to the edge.
Allow enough room forthe corner segments.
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3. Whenyou have completed drawing the conveyor, click on the 8 putton. A chain of dots will
appearin the conveyor.
8.4.2. Creating a Rectangular Conveyor

As an alternative to creating yourown user defined conveyor (described in Creating a User Defined
Conveyor), the Virtual CIMSetup also enables you to select a predefined rectangular conveyor. This
includes, defining the conveyor dimensions and zoom optionsand so on.

To add a rectangularconveyor:

1. SelectEdit | New Object. The New Objects dialogboxis displayed as shown Figure 106: New
Objects Dialog Box.

2. Fromthe General tree, select Conveyor and then click OK. The Conveyordialogbox is displayed,
as shownin Figure 107: Conveyor Dialog Box.

3. SelectRectangularand define the conveyor dimensionsinthe Size area.
4. Selecttherequiredoption, asfollows:

1. SelectZoomInto place atypical 3m X 4m OpenCIM conveyor (with straight segments of
1.40m). Each grid represents about 20 cm. When Zoom In is not selected, the grid
resolutionisincreased, which enablesyouto place alargerconveyor(8m x 10 m)intothe
CIM cell

2. Select Table Top to place the conveyorona table.

5. Click OK. A Rectangularconveyorisdisplayed, asshowninthe following example:

[801,552] [801,5.52]

.

Figure 109: Rectangular Conveyor
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8.4.3. Creating an L-Shaped Conveyor

As an alternative to creating your own user defined conveyor,(described in Creating a User Defined
Conveyor), the Virtual CIMSetup also enables you to select apredefined L-Shaped conveyor. This
includes, defining the conveyor dimensions and zoom options and so on.

To add an L-Shaped conveyor:

1. SelectEdit | New Object. The New Objects dialogbox is displayed as shownin Figure 106: New
Objects Dialog Box.

2. Fromthe General tree, select Conveyorandthen click OK. The Conveyordialogboxisdisplayed,
as shownin Figure 107: Conveyor Dialog Box

3. SelectL-Shapedand define the conveyordimensionsinthe Size area.
4. Selecttherequiredoption, asfollows:

5. SelectZoomInto place a typical 3m X 4m OpenCIMconveyor (with straight segments of 1.40m).
Each grid representsabout20cm. WhenZoom In is not selected, the grid resolutionisincreased,
which enablesyouto place a largerconveyor (8 mx 10 m) into the CIM cell.

Select Table Top to place the conveyorona table.

6. Click OK. AnL-Shaped conveyorisdisplayed, asshowninthe following example:

Figure 110: L-Shaped Conveyor Segments
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8.4.4. Adding Stations

Afterdefiningthe conveyoryou must place the required stations around the conveyor. Thisincludes
definingthe stationlocation and numberand so on.

To add stations around the conveyor:

1. Clickon theright mouse button. A popup menuisdisplayed.

2. Selectthe Station icon. Then pointand click on one of the dotsin the conveyor. The
Conveyor Stations dialog box is displayed.

Conveyor Stations Dialog |£

Station Mumber

] Cancel

h L] ]

Figure 111: Conveyor Stations Dialog Box

3. Enterthestationnumberinthe field providedand click OK.

@ Tip: The first station should immediately follow the starting point of the conveyor, in
accordance with the counterclockwise or clockwise movement of the conveyor.
Additionalstations should be placed consecutively in the same direction until you reach
the starting point again. It is recommended that you plan your conveyorin advance to
determinethe correct location foreach station.
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[550,291] [5.50,3.91]

Figure 112: Adding Conveyor Stations

@ Tip: Place stations on straight segments of the conveyor. They cannot be placed on the
curves.

4. Repeatsteps2through 3 foreach conveyor station.

0y
5. Selectthe Filel—=_1icontosave the conveyordefinitions.

Once you have saved the conveyor setup, the conveyor will be drawn on the CIM scene window.

® Do notsave the conveyoruntilyou have placed ALL stations around the conveyor.
Once a conveyor has been saved, it cannot be altered. To change a conveyor
configuration, you will need to repeat the entire procedure.
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8.4.5. Adding Tables

Tables should be placed at every station around the conveyor, either afterthe conveyoris created, or
afterall elements have been placedinthe scene.

Whenyou place objectsin the Virtual CIM, you do not need to define a height coordinate, since the
systemassumesall objects are attheirproperheights. All objects will be displayed atthe correct height,
eveniftheyare not sittingontables.

You can selectsize and color of any table you want to create, but only before you create it. Once the
tableismade it cannotbe altered. To make any changesin tables properties you will need torepeat the
entire procedure.

@ It is recommended thatyou place tables in the Virtual CIM so that objects at the

stations will not appearto floatin space.

To place a table on the Virtual CIM, do the following:

1. SelectEdit | New Object. The New Objects dialogbox is displayed, as shownin Figure 106: New
Objects Dialog Box.

2. Fromthe General tree select Table and then click OK. The Table dialogbox is displayed.

TABLER

— Size
Lerngth [mm) |1 200 ﬁ
Width [rnm) IE':”:' ﬁ

4 | Cancel |

Figure 113: Table Dialog Box

3. Clickthe Colorsbuttonto change the table color.
4. IntheSize area, definethe dimensions of the table and click OK.
5. Pointandclick on a spot nearthe first conveyorstation to place the first table.

6. Repeatsteps2throughb5 to place tablesatall the stationsaround the conveyor.
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7. Clickand dragon the cursor to adjust the location of each table inthe scene.
The coordinates that appearonthe table (and any otherobject that you manipulate) mark the
centerpointof the table or object relativeto the cross at the center of the shop floor, whichis
displayed by selecting Scene Origin from the view menu.

Figure 114: Adding Tables

8.4.6. Adding Robots

As indicated atthe beginning of this chapter, afterthe conveyoris created, you should add the ASRS,
robots, machines and otherdevices.

By defaultthe system automatically assigns numbers to the robots (and all otherobjects) in the order of
creation. Youshould therefore place yourfirst robot (Storage robot) at Station 1, the second robot at
Station 2, and so on.

To add robots:
1. SelectEdit | New Object The New Objects dialogbox is displayed.

2. Fromthe Robots tree clickthe Robot to add (ER 4u, forexample) and then click OK. The
Optional LSBbox is displayed.

"Optional LS8

Length [m]:

1

¥ LSE Stand

k. I Cancel

Figure 115: Optional LSB Dialog Box

3. Ifthe robotisto be placed ona slidebase, enterthe slidebase size in meters and click OK.
Otherwise, click Cancel.
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4. |fthe slidebaserequiresastand, check LSB Stand inthe dialog box and click OK.

5. Pointandclickon a spot at the first station to place the first robot. Repeat this step foreach
station around the conveyor.

6. Double-clickona robotto openits Configuration Parameters popup menu.
The Robot Configuration Parameters menu differs from the Table Configuration Parameters

menu. Each objectinthe Virtual CIM has a particular Configuration Parameters menu, as
described in the Configuration Parameters Popup Menus section

8.4.7. Manipulating the Graphic Display

The Virtual CIM Setup module uses the same method as the Graphic Display module for manipulating
the view of the CIM cell.

(1] 1. Tochangethe angle of the overhead scene, place the cursoronthe
g vertical scroll barand dragit up and down.
Procedure 2. Torotatethe scene, place the cursoranywhere onthe screen and:
Manipulating the .

Clickthe right mouse button and drag to the right to rotate the

Graphic Display display counterclockwise.

= Clickthe right mouse button and drag to the left to rotate the
display clockwise.

3. Tozoomthescene, place the cursoranywhere onthe screenand:

= Clickthe right mouse button and drag up tozoomin.

= Clickthe right mouse button and drag down to zoom out.

8.4.8. Changing the Focus of the Graphic Display

o 1. Clickon View|Redirect Camera.

(2]

(3] 2. Clickanyobjectinthe scene.ltnow becomesthe centerpointforthe
Procedure display manipulation. The viewchangestoan overhead scene (ifitis
Changing the Focus not already), which you can now manipulate, as describedin
of the Graphic Manipulating the GraphicDisplay.

Display
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8.5. TUTORIAL

In thistutorial you will learn to create and run an OpenClMcell which contains three stations. Itincludes
the following:

e Stage 1: Designingthe CIM Cell: Describes how to create a graphic CIM cell using the Virtual CIM
module.
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e Stage 2: Operatingthe CIM Cell: Describes how to defineand operate the CIMcell using the CIM
Definition and CIMOperation modules. You will also use the GraphicDisplay module to view
your CIM cell in operation.

8.5.1. Stage 1: Designing the CIM Cell

The following procedure isthe recommended sequence for setting up the Virtual CIM Cell.

o 1. Planand documentyourCIM system before starting.

(2]

(3} 2. Definethe conveyorandthe location of the workstations.
Procedure

3. Placetablesatthe stations.
Setting up the Virtual
CIM Cell 4. Place an ASRSdevice ata workstation (station 1isrecommended).
5. Placerobotsat the stations.

6. Place CNCand anyother machines atthe stations.

7. Place buffers atthe workstations.

8. Place PCsat the workstations.

9. Definethe devicedriversforthe workstations.

10. Define all connections and propertiesforeach device driver.

11. Create the Setup, Map and Icon Group for this CIM cell.

This section will guide you through acomplete procedureforcreatingan OpenCIMcell using the Virtual
CIM Setup module.
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To designthe CIM Cell:

1. Fromthe Project Manager main window, click New onthetoolbar. The New Project dialog
boxis displayed.

The Project will be zaved in User Projects

Project name: I[;|M.1

(] Cancel

Figure 116: New Project Dialog Box

2. IntheProjectnamefield, enter CIM-1and click OK. The new projectisdisplayedinthe User
Projecttabin the Project Manager main window (for further details referto Chapter5, Project
Manager).

3. Selectthe CIM-1projectand click the Virtual CIM Setup iconon the toolbar. The Virtual CIM

Setup main window is displayed, as shown in Chapter 8, OpenCIMSetup.

4. SelectEdit | New Object. Inthe New Objects window, double-click General to expand the tree,
and then select Conveyor. The Conveyor dialogbox is displayed.

— Type
& Uszer Defined

" Rectangular
L -Shape

—Size

% [ |2.EIEI
| [ [m]: |1.E|:|

[~ ZoomIn [~ Table Top

ak. | Cancel |

Figure 117: Conveyor Dialog Box

5. Fromthe Type area, select User Defined and click OK. The Conveyor grid appears. Click the right

mouse button. Dragthe mouse and then select the key icor¥® .
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6. A wandappears. Bringthe wandintothe lowerrightside of the gridand clickthe left button. A
red dot appears; thisisthe conveyorstarting point.

7. Clickthe right mouse button. Dragand selectthe vertical segment. Pointand click the cursor on
a spot above the starting point.

8. Selectanarc-up-and-leftsegment. (The conveyoriscreatedinthe direction of movement;
normally counter-clockwise.)

9. Continue selectingand addingsegmentstothe conveyoruntil itiscomplete. Use the curved
arrow to undo any mistakes. (Avoid usingtoo many undos.)

10. Whenthe conveyoris complete, click the right mouse button and then click the 28] jcon.

11. Clickthe right mouse buttonand selectthe1191 Station icon fromthe popup menu, tocreate a
station. Pointtoalocationjust above the starting point of the conveyor (not on the curve). Click
the left mouse button. Acceptthe prompt for Station number 1.

12. Addthe stationsinaccordance with the counterclockwise or clockwise movement of the
conveyor.

13. Repeatthe previousstep fortwo more stations. Add the stationsin consecutive orderaround
the conveyor.

14. Whenall three stations are marked around the conveyor, click the right mouse button and select

O3
the File" = icon from the pop-up menuto save the conveyorand click OKto save the conveyor
setup.

15. The grid closes, and a cube cursor appears onthe screen Bringthe cursor to the center of the
screenand click. (Todisplay ared cross markingthe centerof the shop floor, select Scene Origin
fromthe view menu). The conveyor appearsin the Scene Window. Click on the conveyorand
drag with the left mouse button to centerthe conveyoronthe floor.

16. SelectFile | Save to save yourwork.

17. Select Edit | New Object | Storage | ASRS36.

18. Clickthe left mouse button nearStation 1. The ASRS36 appears on the screen. (This object is the
robotthat has a storage rack with 36 shelves.)

19. Clickon the ASRS36. The object’s parameter configuration submenu opens. Select Rotate. Enter
—90. The lowersmall frame should be outside the conveyor. Adjust the orientation and position
of the ASRS36.

20. Add Tables forthe workstations.

21. AddobjectstoStations2 and 3, as follows:
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= AtStation 2, select Robots | ER 9, and enter 1.0 (meters) at the prompt for LSB (robot will be
mountedona linearslidebase).

= AtStation 3, select Robots | ER 14, and then click Cancel at the promptfor LSB.

Duringthe selection and placement of new objects, wait forthe cursorto settle in place. Avoid double -
clicking.

Your screen should now look like this:

Figure 118: Conveyor Stations and Objects

22. Usingthe same procedure you used forplacing robots at stations, add the following objects to
the CIM cell:

= AtStation 2: EXPERTMILL VMC-600.

= AtStation 3: Jig-XY, Screwdriver, and Vision Camera.
As you work, rotate and reposition the objects onthe shop floor.
Use Redirect View and Zoom to help you with the placement of objects.
Save your work regularly when creating the CIM cell.

23. Addstation buffers (Buffer2) around the conveyor, inthe following order:

= Stationl
= Station2
= Station3
24. SelectEdit | Delete Object and click on the bufferyou placed at Station 1. The bufferwillbe

erased. (The ASRS36does notrequire abuffer, butatemporary buffer was created at Station 1
causing the buffers at the otherstationsto be named BFFR2 and BFFR3, respectively.)

25. Rotate the bufferatStation 3 90°. Adjustthe location of otherbuffers, sothatthey are
“attached” to the conveyorand within reach of the robot at the station.
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26. Atstation 3 add a Rack, Feederand Trash. The following figure will guide youin properly placing
all the objects at this station.

CNY1#3
BFFR3

ROBOT3

Figure 119: Placing Station Objects

27. Save yourwork at this point.

28. Add workstations (PCs)foreach station. Start with the Manager PC and then continue with the
Station PC’s for Station 1, 2 and 3.

29. Scale Tablesforthe workstations and arrange them as shown below:
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Figure 120: Placing Station Tables

30. Add device drivers nearthe PCateach station:

For each robot at the station (including the ASRS36): add Scorbase device driver.
For a CNCmachine (lathe/mill): add a CNCdevice driver.
For the Vision Camera: add a ViewFlex device driver.

For the Conveyor:add aPLC device driver. Place it at Station 1.

The Jig-XY and Screwdriverare controlled by the Scorbase controller (and its device driver),and donot
require device drivers of theirown.

31. Foreachdevice driver,youwill needtosetits propertiesand connections. Click on each object
inorderto openthe corresponding parameter configuration menu, and do the following:

Click on Properties. Select the number of the workstation at which the device driveris
running (e.g., WS1for ASRS36 and PLC).

Click on the device driver and enter the commport settings

Click on Connectivity:

= Connectthe PLC device driver (PLCVD1) to the conveyor(CNV1).

= ConnecteachScorbase device driver (ASCBSVDn)toits corresponding robot (ROBOTn).

= Connecteach CNC device driver (CNCVDn)toits corresponding CNC machine
(EXPERTMILLn or PLT3000).
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32. Foreachrobot, select Connectivity and make the connections to all objects which are physically
withinitsreach. Connecteach robotto the conveyorstation (CNV1#n), the station buffer
(BFFRn) and all machines and devices atits station. Make sure the appropriate device driveris
connectedtothe robot. If you are unable to make a connection, move the robotand device
closerto each other, and try again.

33. Connectthe Screwdriverandthe Vision Cameratothe Jig-XYonly.

34. Forthe Feeder:

SubType : Setto 101.

Capacity: Setto 10.

For the Rack:

SubType: Setto 201.

Capacity: Setto 9.

Fromthe Create menu, perform the following:

Select Loader Section.

Select Setup File and then click OK atthe promptto overwrite the SETUP.CIMfile.

Select Group. This will create adirectory which contains all the shortcuts needed to prepare
and operate the CIM-1 project. You can display this folder by browsingto [projects
directory]\CIM1\OPENCIM CIM1in Windows explorer.

Eile Edit View

~ E& Sharing Se

Mame Date modified Type
Y OpenCIM Help 2/16/20091:58 PM  Shortcut
&) CIM Manager 2/16/20091:58 PM Shortcut
[ Graphic Display 2/16/2009 1:58 PM Shortcut
[#= Loader of W51 2/16/2009 1:58 PM Shortcut
[# Loader of W52 2/16/20091:58 PM Shortcut
[#= Loader of W53 2/16/2009 1:58 PM Shortcut
thi Virtual CIM Setup 2/16/20091:58 PM  Shortcut
1| m |
| Computer

35. Save andexitthe Virtual CIMSetup module.
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8.5.2. Stage 2: Operating the CIM Cell

This part of the tutorial will give you practical experience in usingthe CIMoperation modules. The
following steps all relate to the CIM-1 program group which you have created inthe Virtual CIM Setup.

To operate the CIM Cell:

1. Fromthe Project Manager main window, select the User Projects tab and then select the CIM-1
project.

1. Fromthe Project Managertoolbar, select CIM Manager. The CIM Manager main window is
displayed forthe CIM-1 project.

2. SelectUtility Programs | Machine Definition. The CIM Machine Definition window is displayed.
3. Inthe CIM Machine Definition window perform the following:

= Fromthe Machine Name list, select EXPERTMILL1, and enterthe followinginformation:
Process Name: PROG_BOX1
FileName: 1.GC
Program: leave blank

Duration:00:00:25
4. ClickSave.
5. Close the CIM Machine Definition window.
6. SelectUtility Programs | Part Definition. The CIM Part Definition window is displayed.
7. Inthe CIM Part Definition window performthe following:
= Selectthe Supplied Parts tab.
= SelectFile | New Part to define anew part, and enterthe followinginformation:
PartName: CUBE

PartID: 77

Template Type: 01

8. ClickSave, and checkthe Errors box. The message Save done indicatesthere are no errors.
9. Selectthe ProductParts tab.
10. SelectFile | New Part to define anew product part, and enterthe followinginformation:

PartName: BOX.
PartID: 75

Sub part: CUBE
Process:PROG_BOX1

Template Type: 01
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Click Save, and check the Errors box. The message Save done indicates there are no errors.
Close the CIM Part Definition window.

Select Utility Programs | Storage Manager. The CIM Storage Managerwindow is displayed.

In the CIM Storage Manager window performthe following:

Click the Edit button of the ASRS storage type. The CIM Storage Definition window is displayed.

1. Doubleclickanycellinthe grid. The Cell Editdialogbox is displayed.

2. Select CUBE from the Part drop-down listand click Save to close the Cell Edit dialog box.

3. Repeatthese stepsthree more timesforothercells.

4, Close the Storage Definition window to automatically update the storage database.
Click the Create Default Storage E iconto save this storage definition as the defaultand close
the CIM Storage Manager window to returnto the CIM Manager main window.

Select Utility Programs | MRP. The CIM MRP window is displayed.
Fromthe CIM MRP window performthe following:
1. SelectCustomer | New Customer. The New Customerwindow is displayed.

2. Inthe Name field, enter CUST-A, and if required enteradditionalinformationinthe
relevantfields.

3. Createtwo ordersforthiscustomer, each one fortwo parts, but for different supply dates.
(Tosee alistof parts which can be ordered, open the drop-down list when the cursoris on
the Part Name field. Clickto select a part.) For example:

PartName: BOX PartName: BOX

Required: 2 Required: 2

Priority: 1 Priority: 1
4, Due Date: 2 Due Date: 4

Save the orderby clicking the MRPE icon onthe toolbar. This runs the MRP program, which
createsa Manufacturing Order.

Select the Manufacturing Order tab and select a Manufacturing Order (fromthe list of

numbers), and click MO E to submitthe manufacturing order. This creates an
A-Plan (production work order) forthe order.

Close the CIM MRP window.

Select Utility Programs | Report Generator. The CIM Report Generator window is displayed.
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23.

24.

25.

26.

27.

28.

29.

From the CIM Report Generator window performthe following:

1. Fromthe reportslistselectthe Part Definition reportand click the Print Reporticonto
display the reportonthe screen. You may also select Subparts, Process, Analysisand A-
Planto view otherreports.

2. Closethe Reports Generatorwindow.

From the CIM Manager toolbar click the CIM Modes
box, perform the following:

icon. Fromthe displayed Modes dialog

1. Inthe CIM Mode area, select Simulation mode and enterthe simulation speed. For
example x5.

2. Inthe Remote GraphicDisplay area, select No. This option refers to the external graphic
display only; the internal graphicdisplay of the CIMManager is always active.

3. Click Save to close the Modes dialog box and return to the CIM Manager main window.

i
4, Clickthe Start

»

6. Congratulations. YourCIMcellisinoperation! Lookatthe OrderView, Device View,
Program View and Pallets Viewand followthe progress of the production.

button to execute (meaning, load the Manufacturing Order).

5. Clickthe Run

button to activate (meaning, run the production cycle.)

7.  Acknowledge the messages “Part has been Finished.” and “Order Finished.”

8. Closethe production by clicking the red Stop button.

You will now repeat the production cycle, and view it through the Graphic Display module.

Fromthe CIM Manager toolbar click the CIM Modes
displayed.

icon. The Modes dialogbox s

In the Remote GraphicDisplay area, select Yes and then click Save. Make sure that you activate
the external GraphicDisplay (see the last step of this procedure) otherwise the CIMwill run
slowly.

5
. H| .
Click the Reset Storage iconon the CIM Manager toolbar.

Click the GraphicDisplay icon from CIM-1 Group (displayed from your windows Start
menu). The CIM Simulation screen will appear. You will see the CIMcell you created by means of
the Virtual CIM Setup in three different 3D views.
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30. Returnto the CIM Manager screen and perform the following:

1. Click the blue Start ———button to execute (meaning, load the Manufacturing Order).
2. Click the blue Run ——— button to activate (meaning, run the production cycle).
3. You also can see your CIM cell in operation by means of the Graphic Display.

8.5.3. Location Status Report

The Location Status Reportis a detailed listing of every location defined in the CIMsystem. Thisreportis
used by the system administrator orthe more experienced userfordebuggingthe system.

There is more than one type of location.

e Locationsare definedinthe Virtual CIMSetup. Every ASRS compartment, every station onthe
conveyor, placeson a bufferand placesinside the machine.

e Everytemplate, apart of an assembly (e.g. one partison top of another part), a gripperon a
robot, every part inthe system.

The Location Status Report enables you to know exactly what and where somethingisinthe systemata
giventime. The followingis an example of a Location Status Report.

7 Location == ]
1of 1+ [ S & 100z - Totak332  100% 382 of 448
intelitek ‘
OpenCIM: Location Status Report
Printed: 030372009
Location ID [Index Part Name Status #1 #2 Temp late Number Type
7245R514 EMETY Enpty 0 0 EMPTY R
L3R514 LATHE PRODI FPart on Template 533 532 TEMFPLATE#20005 | &
LSR514 Empty Termplate 0 545 TEMFPLATEAIGOO0Z | & E
L3R514 LASER PRODL FPart on Template 543 542 TEMFPLATEAIO005 | &
L3R514 Enmpty Template [ 583 TEMFPLATE#G0003 | &
L3R514 LATHE FROLL Fart on Temphats 557 56 TEMFLATERIZ000 2
LSR514 Empty Termplate 0 53R TEMPLATEAI4000Z | &
L3R514 BALL GAME FRO | Part on Template 524 | 523 TEMFPLATE#SO00E | &
LSRS14 LATHE FRODI Fart on Template 563 562 TEMFLATERIZOOT | &
LSR514 BELL GAME FRO | Part on Temphts S30 579 TEMFLATEAISOO07 | &
LSR514 LATHE FROLZ Fart on Temphts [TH] 645 TEMPLATEAIZ000Z | &
L3R514 COMBILATHE M | Part on Template 549 545 TEMFPLATE#20006 | &
LSRS14 LASER FRODI Part on Template 560 568 TEMPLATEAIIONT | &
LSR514 LESER FRODL Fart on Temphats ECEEE TEMFLATEAIIOOOE | &
LSR514 LATHE FROLZ Fart on Temphts [ 672 TEMPLATEAIZ000Z | &
LSRS14 Empty Template 0 634 | TEMPLATEAIGOO0S | &
LSRS14 BALL GAME BAS | Part on Template TEMPLATERISOONG | &
LSR514 BALL GAME BAS | Part on Template TEMPLATERISO004 | &
LSRS14 BALL GAME BAS | Part on Template TEMFLATERISOOS | &
LSRS14 BALL GAME BAS | Part on Template TEMPLATERISOONG | &
LSR514 BALL GAME BAS | Part on Template TEMFPLATERISO007 | &
LSR514 WILL FRODT Fart on Temphts 552 551 TEMFPLATEAIIOO0G | &
LSRS14 Empty Template 0 520 TEMPLATERIZOO0 | &
LSRS14 XV PROD Part on Template ] 739 TEMPLATERIAO0S | &
LSR514 BALL GAME BAS | Part on Template TEMPLATERISOOLL | &
LSRs14 BELL GAME BAS | Parf on Template TEMPLATEAISOONE | &
LSRS14 XV PROD Part on Template 540 539 TEMPLATERIAO0E | &
LSRS14 ¥ PROD Part on Temnlate 00 599 TEMPLATEAIA000E | & id
4 i3 3

The followingis adescription of each of the columnsin the Location Status Report :
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Heading Description

Location The name of the location.

ID The location ID (numeric) as defined in the Virtual CIM Setup.
Index Indicates the exact location on a device which has more than one

locationfora part..

Part Name The name of the part in thislocation as defined in the Part Definition
form.
Status Status of the specified location (Empty, Part on Template, Empty

Template or Part).
Template Number The number of the template atthislocation.

Type The type of device asdefinedin the Virtual CIMSetup.

8.5.4. A-Plan Report

The A-Plan Reportis a detailed description of the manufacturing process to be performed by the CIM
system. The A-Planis created whenyou click MO ina completed Manufacturing Orderform. The A-Plan
isa table of sequentialinstructions which the CIM Manager executesin orderto produce the products
beingordered.

Thisreportis intended forthe more experienced user. See Experimenting with Production Strategies
Usingthe A-Planin Chapter 11, OpenCIMProgramming, for detailed information on how the part will be
produced.

The followingisanexample of an A-Plan Report.
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’_0_:l Aplan EI@
1af 1+ [ & & |[10x ~]|  Toakes  100% 65 of 58
intelitek '
OpenCIM: Aplan Report
Printed: 0332009
Part # Process Subpart Target Index | Duration Parameters
ASSEMELE XV FEOD MAKE ASSEMELE XV FEOIV1 |1 3,1,1,P.1.00:00:00
ASSEMELE XV FEOD GET EAZE WITH HOLE SUP ASRI14
ASSEMELE XV FEOD ASSEMELE XV CHECE/L.] JIGEYS 00:00:10 1 :
ASSEMELE XV FEOD PRESZZ HYDEAPREZS1 00:00:10 -
ASSEMELE XV FEOD HEXT
ASSEMELE XV FEOD TARGET ASRI14
CHECE/L.1 GET IV IUP ASRE14
CHECE/L.1 CHECE ZV 00:00:10
CHECE/L.1 QONFAIL VISION FAILSL.1 TRAIHI]
CHECE/L.1 PLACE RACE]
CHECE/L.1 FREE TEMFLATE ASRE14
VISION FAIL/.1 TARGET TRAIHI]
VISION FAIL/.1 FREE TEMFLATE ASRE14
EALL GAMEFPEOINZ MAKE EALL GAME PROIVZ.1 2 3,1,1,P1,00:00:00
BALL GAMEFPROIVZ1 GET BALL GAME BASE STUP |ASRI14
BALL GAMEFPROIVZ1 FEED BEALLS BEALLFDE] 00:00:10 FEED S
BALL GAMEFPROIVZ1 PLACE JIG2
BALL GAMEFPROIVZ1 GLUE GLUEL 00:00:10 GLUE
BALL GAMEFPROIVZ1 PLACE RACES
BALL GAMEFPROIVZ1 ASSEMELEZ2 BALLGAME COVER ST |JIG2 00:00:10 1
BALL GAMEFPROIVZ1 HNEIXT
EALL GAME PROIDNZ.L TLRGET ASRE14
BEALL GAMECOVER S GET BEALLGAMECOVERSU |ASREI14
BEALL GAMECOVER S PLACE RACES
BEALL GAMECOVER S FREE TEMFLATE ASRE14
COMEILATHE MILL P MAKE COMEILATHE MILLPR |3 3,1,1,P1,00:00:00
COMEILATHE MILL P GET LATHE SUP ASRE14
COMEILATHE MILL P MILL1 EXPERTMILLI 00:00:10 201 M C
COMEILATHE MILL P TIEN1 PLT3000_1 00:00:10 301 HC
COMEILATHE MILL P HEXT
COMEILATHE MILLP TARGET ASRI14
LATHE PROD1/4 MAKE LATHE PROD1/4.1 4 3,1,1,P.1.00:00:00 o
. Ry T e - e !
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8.5.5. Purchase Order Report

As explained earlierin this chapter, clickingonthe POicon inthe MRP program activates the Report
Generator, which will display or print the Purchase Order.

(=
!

!

« < 161 » ¥ on | & @& [ioox <] Totatl 100% 1of1

intelitek»»

Printed: 08302009

Te: SUPPL1
We would like to ord er the following items:

Part Name Supplier Part Name | Quantity Price Total | Delvery Note
Orderad | Per Item Price Date
BOX $0.62.80X 1 $15.00 | § 15.00 1

Total per parts || S 15.00

Total Amount:

Name:
Signature:

Figure 121: Purchase Order Report

8.5.6. User-Defined Report

The User-Defined Report allows you to design and customize areportto the exact specifications of your
CIM system. You can create an unlimited number of User-Defined Reports.

The Report Generator program employs Seagate (Microsoft) Crystal Report (also available in Visual
Basic) to generate the OpenClMreports. The Crystal Report program necessary to create your own user-
defined reportisnotincluded with the OpenCIMsoftware and must be purchased separately. Referto
the documentation provided by the Microsoft Visual Basic Crystal Reportforinstructions on how to
create a report.
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9.

OpenCIM Device Drivers

@ This chapteris not applicable for OpenCIM Offline.

This chapter describesthe OpenCIMdevice drivers. Device drivers are interface programs that translate
and transmit messages between the CIM Manager and the various machines and controllers at CIM
stations. Itincludes the following sections:

9.1.

Overview of Device Drivers, provides a brief overview of the OpenCIMdevice drivers and the
devices they control.

Device Driver Control Panel, provides a brief overview of the device driver control panel thatis
used for sending commands to the device.

CNC Device Driver, describesthe CNCdevice driver that controls various types of CIM machines
(lathe, mill and more).

Robotic Device Drivers, describes the roboticdevicedriverthat controls the devices attached to
roboticcontroller(such as, robots, barcode scannersand more).

Quality Control Device Drivers, describes the quality control device drivers that control QC
devices (suchasthe laserscan meter)

Figure 133: Sample INI File Settings foralLaser Scan Meter

ViewFlex Device Driver, describesthe ViewFlex devicedriverthat controlsthe Vision Machine
System.

ULS Device Driver, describesthe ULS device driverthat controls all operations of the Laser
Engraver.

BCR Device Driver, describesthe BCR device driverthat controls all operations of the Bar Code
Reader.

RFID Device Driver, describesthe RFID device driverthat controls all operations of the RFID
reader.

PLC Device Driver, describesthe PLCdevice driverthat controls the operation of the conveyor.

Hydraulic Device Driver, describes the hydraulicdevicedriverthat controls the hydraulic
station.

PneumaticDevice Driver, describesthe pneumaticdevicedriverthat controls the pneumatic
station.

Process Device Driver, describesthe process device driver that controls the process station.

OVERVIEW OF DEVICE DRIVERS

Device drivers are the link between the CIM Manager and the devicesinthe CIMcell. The device drivers
are usedto perform the following functions:
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e Relaycommand and status messages during production between adevice and the
OpenCIMnetwork.

e Simulate adevice.
e Testa device.

OpenCIMdevice drivers canrun on both Station Manager PCs and the CIM Manager PC, dependingon
the configuration of the CIM system.

Device Driver

Devices Controlled

CNC
Robotic Device Driver
(ACL or Scorbase)

Quality Control Device
Drivers

ULS

PLC
Hydraulic
Pneumatic

Process

A single CNC machine.

Devices connected toand controlled by arobot controller;
e.g., robot, automaticscrewdriver, barcode reader.
ROBOTVISIONpro, Laser Scan Meter, ViewFlex, Barcode
reader, RFIDreader.

Laser Engraver.

The CIM conveyor.

The hydraulicstation

The pneumaticstation

The process station

9.2. DEVICE DRIVER CONTROL PANEL

Device drivers are loaded automatically by the virtual loader, DDLoader.EXE.

This program loads all device drivers from command linesfoundinthe [Loading] section of the device
driver’sINIfile. Referto Chapter 12 for more details on the loader program.

All device drivers have the following features:

e A Control Panel for manually sendingcommands to the device and for viewing status
information.

e A Virtual Device Driver Status window for displaying status information, error messages, and
responses from the device when appropriate.

When a device driverisloaded its Virtual Device Driver Status window and its Control Panel appearon
the screen. For example:
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#2. ACL Device Driver - ACL6 [o][& =]
File View Operation Help

mea|?|
Control Mode Dpen CIM Messages

I Simulation Mode

Send To Controller

Task History

% Complete from P/P File
1

Message was Sent

\C:\Users\Public\Documents\Intelitek\( 172.1612178 | Y

Figure 122: Device Driver Control Panel (ACL).

You must close the status window in orderto close the device driver.

@ The device driver Control Panelis discussed in detailin the section on the ACL device driver. The
discussion thereis applicable to all other device drivers.

9.3. MODES OF OPERATION

Like the CIM Manager, the device drivers can operate in either Simulation Mode or Real Mode. In
addition, Manual Mode allows you tointeract with the software and hardware.

In orderto operate a device driver (DD) in Real Mode, check the Load column nexttothe desired
driver(s). Similarly, to operate adevice driverin simulation mode, check the Simulation column next to

the desired driver(s).
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= CIM DDLoader [F=2 Eol T

File

® O @
| Driver |Simulation| Load
CIMSAF 0 v

~ |BCRDRIVER - 13 O

SCORBASE - 11 O
iReady | Y

Figure 123: DD Loader

The followingtable describes device driver modes:

Option

Description

Real Mode

Simulation
Mode

Manual
Mode

Normal operating mode. The device driveris ready to communicate with
boththe CIM Manager and the physical device (orits controller).

The message Connected OK isdisplayed afterthe device driver
successfully receives the first message from the device (eitheron aserial
port ora PC1/O card).

In Real Mode, all communications between the deviceand other CIM
entities occurautomatically. However, itis also possibleto manually send
commandsto the device usingthe Control Panel.

In Simulation mode, the device driver receives commands as usual from the
CIM Manager and emulates adevice by automatically responding with the
appropriate status messages. The device driver does not actually
communicate with the physical device.

The quality control device drivers randomly return either a successful or
unsuccessful status message based onthe parameterFailPercent. All
otherdevice driversalways return asuccessful status messagein Simulation
mode.

In Manual mode, the device driver receives commands as usual from the
CIM Manager while you interactivelyemulatethe device using the device
driver’s Control Panel. The device driver does not generate status messages
automatically; they are generated only when you manually make selections
fromthe Control Panel.

In Manual mode the device driver does not actually communicate with the
physical device. (See the specificsection about each device driver for details
on how to use the Control Panel to send responses back tothe CIM
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Option Description

Manager.)

Standalone The Standalone mode enables you toinput manager specificcommands and
Mode execute themdirectly to the controller without any intervention from other
system components.

9.3.1. Device Driver Loading Options

Normally device drivers are started from the Loader program that reads device driver command lines
froman INI file. Forexample:

Load2=.\BIN\ACLDriver.EXE ACLVD1.INI 21 /COM:1 /C
Load3=..\BIN\CNCDriver.EXE CNCVD1.INI 23 /COM:2 /C

If you are activatingadevice driverin standalone mode, cancel the TCP/IP Network Messaging between
the device driverand the manager. To do so:

From the Device Driver Control Panel, select OPERATION MENU. Select TCP/IP status and click UNABLE.

Once a device driverhas beenloaded, you cannot change its control mode. You must exitthe device
driverandrestartitin the desired mode.

Option Description

Real Mode Thismodeisthe defaultif nospecial mode switches are specified on the
command line thatinvokes the device driver.

SimulationMode Use the /SIMULATION switch oncommand line thatinvokesthe
device driver.

Manual Mode Use the /Com: 0 switchoncommandline thatinvokesthe device
driver.

Standalone Mode The Standalone mode enables you toinput manager specificcommands
and execute themdirectly to the controller without any intervention
from othersystem components.

Ifa device driverisunable toopen an RS232 portinorderto communicate withits device, itdisplays the
following message in the Control Mode box:

CannotOpenCom:n

Thiserror message indicates that the device driver could not open the serial port on the Station
Manager PC. Possible causesinclude:

e Theportisinuse by anotherapplication.
e Theport numberisinvalid.

e Oneof theserial port parametersisinvalid.
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9.4. CNC DEVICE DRIVER

The CNC Device Driverinterfaces between the OpenCIMsystem and various types of machinessuchasa
lathe or milling machine.

It receives command messages from the CIM Manager, adjacentrobots, and other CIM devices. In
response, itrunsthe corresponding CNCscript program which operates the machine. The device driver
responds with status messages about the CNC machine to CIM elements which have registered forthese
messages.

The CNC Device Driver performs the following functions:

Device Driver Function By Using

Sends commands toa CNCmachine the CNC ScriptInterpreter
Testsand debugs Command Interpreter the CNC Control Panel
programs

Sends CNCstatus messagestoother CIM the OpenCIM Network
elements

Loads G-code programsintoa CNC machine an RS232 connection

The CNC Device Driver controls machines connected in either of the following ways:
e A machine connectedtoaninternal I/O controllerboard in the Station Manager PC
e A machine connectedtoanACL controller

An internal I/O board maps 16 CNC control lines to two output ports on the PC. It also maps 16 CNC
statuslinestotwo input ports on the PC. These I/O port addresses are stored in the file CNCVD1.INI.

A CNCmachine thatreceives commands viaan RS232 interface can be connected toa serial porton an
ACL controller. You can write an ACL program to control the machine and activate this program by
sending commands to the ACL device driverusingthe CNCscriptlanguage.

9.4.1. Running the CNCDevice Driver

Thissection describes how to run the device driver. Itincludes the following sections:
e Loadingthe CNC Device Driver
e CNCDevice DriverStatus Window

e GeneratingaCNC Log File

9.4.2. Loading the CNC Device Driver

CNCdevice drivers are loaded automatically by the DD Loader, DDLoader.EXE. This program loads all
device drivers from command lines found in the [Loading] section of the local INI file. To manually starta
CNCdevice driverfromthe Program Manager (e.g. torun the CNC Control Panel for troubleshooting),
selectthe iconforthe appropriate CNC machine.
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The following examples assumethat the CNCdevice driveris beinginvoked from the [Loading] section
of the CNCVDL1.INI parameterfile.

For example, torunthe CNCDevice Driverfor CNC machine # 23, use:

Load4=..\BIN\CNCDriver.EXECNCVD1.INI23COM:3

9.4.3. CNC Device Driver Status Window

The Status window appears whileadevice driveris running. It displays status and error messages, debug
information, and output fromthe following sources:

CNC scriptprograms
ACL programs
Scorbase programs
Quality control devices

PLC programs

9.4.4. Generating a CNCLog File

The CNC logfile facilitates debugging and troubleshooting. It captures the results of each operation
performed by the device driverthatare displayedinthe Status window. Thisinformationis writtentoa
file called CNC_DevicelD.PRT where DevicelDis the 3-digit device ID number of the CNC machine

(e.g. CNC_023.PRT).

17:21:48.72 PULSBIT( 0x500, 0x0, "00001000",500)
17:21:49.33 --- OPEN DOOR ---

17:21:49.44

17:21:49.44 --- DOOR IS OPENED ---

17:21:49.55 WAITBIT( 0x500, "00000010", 10000)
17:21:49.66 --- Conditionis true ---

17:21:56.52 PULSBIT( 0x500, 0x0, "00010000",500)
17:21:57.13 --- CLOSE DOOR ---

17:21:57.23

17:21:57.23 --- DOOR IS CLOSED ---

17:21:57.34 WAITBIT( 0x500, "00000100", 10000)
17:21:57.45 --- Conditionis true ---

Figure 124: Sample CNC Log File

The log informationincludes each CNCscript command executed, display messages,
OpenClIMnetwork messages received and sent, and error messages. Even messages that have scrolled
off the screen are recorded. Each entry in the logfile is time stamped to the nearest 1/100 of a sec.

The log file is placed in the same directory asthe CNCVD1.INIfile afterthe device driver has been closed.
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The log file is saved as ASClI text. You can use any text editorto examine and printits contents.

The log file is overwritten each time you save it. If you wantto preserve the previous contents, rename
the file CNC_DevicelD.PRT first.
9.4.5. Downloading G-Code

A CNCdevice driverdownloads a G-code file to a machine inresponse to acommand from the CIM
Manager (in preparation forrunninga CNC process).

The device driver usesone of the following download mechanisms depending on which you specify:
e A download utility thatyou supply called from aspecified batch file (recommended)
e The built-indownloader of the CNCdevice driver

This section discusses how to use a utility program that you supply to download G-code. This method is
usually preferable to using the devicedriver'sinternal downloader becausea utility program provided
by the CNC manufacturer can take advantage of all of a machine's features (e.g. providing error
correction during the download).

The commands required toinvoke a machine's downloader are inserted into a DOS batch file. The last
command in this batch file creates a flag file which signals that the download is complete. The CNC
device driverautomatically deletes this flagfile each time itinvokes the batch file.

To build this batch file and directthe device driverto use it, do the following:

o 1. Write a batch file named CNC_L.BAT which calls the utility
g downloaderasshown inthe following example:
Procedure DLOADG.EXE %1 %2

. . ECHO Task Loaded > <%project directory%>\WS3\TASK.CNC
Creatinga Utility for

Downloading G-code 2. Whenthe CNC device drivercalls this batchfile, it specifies the
following two parameters (which appear onthe firstline of the batch
file above):

= The G-code file todownload (whichincludes the full DOS path)

= The memory region withinthe CNC's RAMthat stores this G-code
program.

3. Define the following parameterentriesinthe [CNCDriverDefinitions]
section of the INI file for this CNCdevice driver:

Loader =<%project directory%>\WS3\CNC_L.BAT
TaskLoadedMark = <%project directory%>\WS3\TASK.CNC

When these parameters are defined, they tellthe device driverto use the
specified download utility programinstead of its internal downloader.
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9.4.6. The CNC Control Panel

The CNC Control Panelis a feature of the CNC Device Driverthatallows you to performthe
following functions:

= Run CNCprogramsinteractively.
= Control CNCoperations by setting bits onthe Output Panel.

= Readthe status of the CNC machine by examining bits on the input panel.

8% CNC Device Driver - CNC43 -E -El (=
File Operation Help

AR A }

Control Mode CIM Messages

[ Simulation Mode - Start new session -

‘ ABORT()

Status --- Skip all the actions ---

} Done mm_
Task History

INITE v
CNC Task Parameter

[
Available Tasks

OPERATED
TASKLOAD
INITC

Message was Sent

|

[C:\Users\Public\Documents\Intelite172.1612.178 | 7

Figure 125: CNC Device Driver Control Panel

Thissectionincludesthe following sections:
= Running CNCPrograms Interactively
= PC-Input/Output Panel
= Qutput Panel
= |nputPanel
= Program History List

= Closingthe Control Panel
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9.4.7. Running CNCPrograms Interactively

The CNC Control Panel allows youtorun CNC programs created with the CNC Script Interpreterand view
the results.

To run a Command Interpreter program using the Control Panel, do the foll owing:

(1] 1. Determinethe parameter(s), if any, thatare to be passedintothe
g program. Type these value(s)in the box labeled CNC Command

Parameters (e.g. 500for a 500 millisecond delay)
Procedure

2. Use the mouse toscroll throughthe CNC Command Listin orderto

Runninga Command
find a program. Double-click on a program name to run that program.

Interpreter Program

If the CNCmachineisconnectedtothe I/O boardin the PC, you can observe the effects of a program by
observingthe line indicatorsin the PC-Inputs and PC-Outputs panelsin the Control Panel. In addition,
status messages and instructions generated by the program appearin the Status window.

9.4.8. PC-Input/OutputPanel
To display the PC-Input/Output Panel, select from the main menu Operation | Input/Output.

9.4.9. Output Panel

The Output panel allows you to observe and set the state (On or Off) of 16 CNC control lines. Control
lines may be hard-wired to specific CNCfunctions. Alternatively, the CNC machine may be configured to
activate a certain G-code program associated with a control line. Check the documentation of your CNC
machine for specifics on the use of each control line.

The PC-Output panel allows youtoset CNC control lines on and off by clicking bitsinthe appropriate
output port. The layout of the panel reflects the way the control lines are mapped to bitsintwo
designated PCoutput ports. By usinga mouse to click on the bitsin the panel, you can:

e Togglethe state of a control line.

e Pulseacontrolline by clickingits bit, waiting the desired interval, and clicking it again to restore
it to its original state.

9.4.10. Input Panel

The Input panel allows you to observe the state (On or Off) of 16 CNC status lines. Status lines may be
hard-wired to specific CNCcomponents. Alternatively, the CNC machine may use a G-code program to
setthe state of a statusline. Check the documentation of your CNC machine for specificson the
meaning of each status line. The layout of the panel reflects the way the statuslines are mapped to bits
intwo designated PCinput ports.

The PC-Input panel displays the state of CNCstatuslines. It cannot be used to change the value of a
statusline. Only the CNC machine can change the value of a statusline.
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9.4.11. Program History List

You can view a list of programs that were run by clicking on the drop-down list box labeled Task History.

9.4.12. Closing the Control Panel

Itisa goodideato close the Control Panelin orderto preventothers fromtamperingwithitwhile the
CNCmachineisactive. Use one of the following standard Windows methods for closing awindow:

1. Double-clickthe control barin the X button of the Control Panel window.

2. Clickthe control bar and select Close.

3. Press[Alt+ F4] while inthe Control Panel window.

® & @ You should always close the Control Panelif you are going to leave

the CIM unattended. Otherwise someone might cause damage if they
inadvertently activate a machine (such as a CNC machine) by making
selections on the Control Panel(e.g. by clicking on the Output panel
or by selecting a task which starts the machine).

Warning!

9.5. ROBOTIC DEVICE DRIVERS

The robotic device driver relays messages between the OpenCIMnetwork and the devices attached to a
roboticcontrollersuch as:

An Intelitek robot

An automaticscrewdriver
A barcode scanner

An X-Ytable

ASRS-36

ASRS-36U

Thisdevice driverreceives command messages from the CIMManager and adjacent CNC machines (for
ACLonly).Inresponse, it runs the corresponding robotic program. The roboticdevice driver
communicates with the controllerusingan R$232 port on the Station Manager PC.

The robotic device driver performs the following functions:

Activates robotic programs.
Receives status messages from robotic programs and relaysthemtoa CIM entity.

Allows youtointeractively operaterobots and peripheral devices attached to a robotic
controller.

Allows youtotestand debugroboticprograms by sending commands from the Control Panel.

Emulatesa robotin Simulation mode.
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The primary robotic command isto run a set of pick-and-place programs which direct arobot to move a
part from one location to anotherat a station. Robotic ACL or Scorbase programs can also directa robot
to perform othertasks such as assembly operations or they can control peripheral devices such asthe
Rotary Table.

9.5.1. Robotic Device Drivers User Interface

The robotic device drivers userinterface enables you to perform the following functions:
e Simulate arobot.
e [ssueroboticcommandsinteractively.
e Debugpick-and-place programs by running them interactively.

e Testarobotand itspositionsand programs by issuingaseries of pick-and-place commands
storedinfile.

e Createafile of pick-and-place commands.

9.5.2. Robot Operation

The ACL and Scorbase device drivers contain differentinterfaces for operating the robot, each of which
isdescribedinthe following sections.

e Scorbase Device Driver

e ACL Device Driver

9.5.3. Scorbase Device Driver

Since the Scorbase device driveris part of the Scorbase software, you can use Scorbase software
functionalityin orderto operate the robot. The Scorbase device driver window (for OpenCIM) is
displayed, asfollows:
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7| Open CIM Device Driver - USBC4L

[=lEE

TECERL

Operation Mode

ISimuIal\Un j
& Automatic
1 Manual

Task Historp

% Complete from Pick and Place File

Message was sent

Figure 126: Scorbase Device Driver (for OpenCIM)

You can select one of the following modes: Online Mode, Simulation Mode (Automaticor Manual) and
Standalone Mode. Forfurther details referto Control Modes for the Robotic Device Driverin the

following section.

9.5.4. Reloading Last Project at Startup

When loading the Scorbase device driver forthe firsttime, perform the following procedure enabling
youto relaod the last projectthe nexttime you activate the Scorbase device driver.

To reload the last project at startup:

1
DDLoaderwindow isdisplayed.

Fromyour windows start menu, click the Loadericon of your workstation

:?hIM DDLoader
File

[=E@]E=]

® 04

Driver

| SCORBASE - 31
| VEWFLEX - 39

Simulation | Load
[n]
O
]

| Heady ;

N

Figure 127: CIM DDLoader
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2. Ensure the Load columnisselected® forthe Scorbase device driverand click the Load Selected

Drivers icon. The Scorbase device driver window is displayed.

le Edit Run Options View Window Help
QB @ W= iz gz |5 o om b || B B i

SCORBASE

{Insert [ & off-Line | 4

Figure 128: Main Scorbase Device Driver Window

3. Fromthe File menuselect OpenProject. The Load Project window is displayed.

4. Selecttherequired projectinaccordance with your OpenCIMworkstation configuration and click
OK. The projectisdisplayedinthe main window.

From the Options menu, select Reload Last Project at Startup. The next time you access the Scorbase
Device Driver, this project will automatically be displayed.

9.5.5. ACL Device Driver

You can use the ACL device driver, as a limited terminal to send commands to a controller. Commands
that youtypein the Sendto Controllerfield are sentoutthe PC’s serial port when you press Enter.
Responses from the controllerare displayed in the status window of the device driver. This capability is
useful fortestingand debuggingindividual ACLprograms. The ACLdevice driverwindowis displayed, as
follows:
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Figure 129: ACL Device Driver

9.5.6. Control Modes for the Robotic Device Driver

The robotic device driver, like all other device drivers, can pass actual messages or can generate
simulated messages. In Real Mode, the device driverrelays messages between the OpenCIM system and
aroboticcontroller. In one of the simulation modes, the roboticdevice driver can be used to emulate a
robot or to testa robot.

The followinglist shows the messages that can appearinthe Control Mode box on the Control Panel. In
each mode, the device drivertreats command messages the same whetherthey originate fromthe CIM
Manager or from selections you make from the device driver's Control Panel.

The activation examples show command lines from the Loader's INI file used to start the device driverin
the designated mode. Bold command line switches highlight the specificswitch used toinvokethat
mode.

Option Description
Real Mode Normal operating mode. The device driver relays command messages to the robotic
(Online) controllerfrom the CIM Manager, CNC machines, etc. Inturn, it broadcasts status

messages from the controllerto the OpenCIMnetwork.
Command line for ACL: ACLDriver.EXEACLVD3.INI31/COM:1
Command line for Scorbase : /O /I=ACLVD1.INI/N=11/CIMDD_ONLINE

Real Mode: The robotic device drivershows thatit hasreceived the first message from the
Connected OK roboticcontrolleron the serial port.
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Option

Description

Cannot Open Com:n

Simulation Mode
(Automatic)

Simulation Mode

(Manual)

Standalone Mode

o A

Warning!

The robotic device driver could not openits serial port onthe Station Manager PC.

The robotic device driver receives commands as usual butemulates arobotand a
barcode reader by generating status messages automatically.

In this mode, the device driver does not actually communicate with the robotic
controller; only with the CIM Manager (and otherdevicesthatsend it commands).

Command line for ACL: ACLDriver.EXEACLVD3.IN131/COM:1 /SIMULATION
Command line for Scorbase:/I=ACLVD1.INI /N=11/CIMDD_SIMUL_AUTO

The robotic device driverreceives commands as usual but only generates status
messages whenyoudouble clickonalineinthe Task History box.

In thismode, the device driver does not actually communicate with the robotic
controller; only with the CIMManager (and other devices thatsend it commands).

Command line for ACL: ACLDriver.EXEACLVD3.INI31/COM:0

The Standalone mode enables you to input manager specificcommands and
execute themdirectly tothe controller without any intervention from other system
components.

@ The ACLand Scorbase device drivers enable controlling the robot from
both the OpenCIM Manager and Station PC simulataneously. This is
usefulfordevelopment and testing procedures of the robotic programs.
However, it can be dangerous when operating the CIM system in online
mode. Therefore you should always close the Control Panel to prevent
others from tampering with it when the robot is truned on. Otherwise
someone might cause damage if they inadvertently activate the robot by
making selections from the robotic device driver window (for
example, by clicking on the Play From P/P File button).
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9.5.7. Task History List

The Task History box shows the last several commands sentto the controller. You can scroll the
backgroundto see commands that have scrolled off the screen.

9.5.8. Testing Pick-and-Place Commands

The pick-and-place buttons of the Control Barallow you to send commands to the robot to move parts
around the station. (These options are available in stand alone mode only when using the Scorbase
devicedriver.)

A brief description of the each these pick-and-place buttonsis described in the following table:

Option Description
Enter P/P Command Allows you to manually send a pick-and-place command to the
robot instead of the command being sent by the CIM Manager.

| — | Selecting this button presents you with the Run ‘Pick-and-Place’
dialogbox .This dialog box requests the following six parameters:

Part ID - Number of the part/template to be moved (template =0)

Source ID - Device ID of source location where the robotis to pick
up the part/template. Located next to the Source ID fieldis a
drop-down list thatallows you toselectthe Source ID by name
and notby index.

Source Index - Compartment number if source locationis divided
into cells. Located to the right of the Source Index field is another
fieldthat displaysthe number of the compartment.

Target ID - Device ID of target location where the robotisto place
the part/template. Located nextto the Target D fieldisadrop-
downlistthat allows youtoselectthe Target ID by name and not
by index.

Target Index - Compartment numberif target locationis divided
into cells. Located to the right of the TargetIndex fieldis another
fieldthat displaysthe number of the compartment.

Note - Can be usedto send special instructions to assembly
programs or user-developed programs.

@ The namesandtherangethat appearin the Pick-and-
Place dialog box are taken from the INI file used by this
device driver.
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Figure 130: Run ‘Pick-and-Place’ Dialog Box

Begins executing aseries of pick-and-place commands storedina
special textfile designated for this robot, ACL_xxx.PNP. The xxx
isthe device ID of thisrobot (foundin the title bar of the Control
Panel). These commands are sentone ata time.

This file can be used tothoroughly testa robot’s ability to retrieve
and deliver parts from every device at a station. Pick-and-place
commands involving every device can be storedinthe pick-and-
place file. Playing this filewould then allow you to observe if the
robot was able to properly access every device.

This display activates when you select the Play button. It shows
what percentage of the pick-and-placefile hasalready been
executed.

Saves a pick-and-placetextfile containingall pick-and-place
commandsfoundinthe Task History box. Thisfile is savedin the
currentworking directory underthe name ACL_xxx.PNP.

Terminates the playback of a pick-and-place file.
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9.6. QUALITY CONTROL DEVICE DRIVERS

A quality control device driverinterfaces between the OpenCIMnetwork and a quality control device
such as the ROBOTVISIONpro Laser scan meter.

A device drivercommunicates with aQCdevice usingan RS232 connection.

CAMERA

58

Yideo Signal

YIDED MOMITOR
to CIM Manager

A

LAM

RS232 Communication

COMFUTER MONITOR

KEYEOARD

PC used as Controll m
Station Manager PC st as ot

for Vision System

Figure 131: A QC Device Driver Passing Messages to and from a QC Device
The QC device driverreceives acommand message from the CIM Manager specifying the type of quality
control testto run. It then performs the following steps:
1. Activatesthe specifiedtestonthe QCdevice (e.g. aScan command fora ROBOTVISIONpro
system).
2. Receivesthe testresultfromthe device.
3. Comparesthe resulttoarange of acceptable values specified in the command message.

4. Sendsa pass/fail status message back to the CIM Manager.

If the resultis fail, the CIMManager:
e Disposesof the defective partasspecified by an ONFAILprocessinthe Part Definition table.
e Automatically reproduces the part.

Each QC test isdefined as aseparate processin the Machine Definition module. The testtype and
acceptable range of test results may be specified in the Parametersfield of the Part Definition table.

If the quality control device is connected toan ACL controller (e.g. abarcode reader), the name of the
ACL program that activates this device should be specified in the Program field of the Machine Process
table inthe Machine Definition module.
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Itis possible touse a robotas a quality control device. You can write special ACLprograms

Tips which perform quality control tests such as:

Have a robottry to place a partina mold. If the partistoo big, you can detect the collision.
Ifitis toosmall, youcan detectfree play whenthe robottries to move the part after it has

placeditin the mold.

You can measure the dimensions of a part by reading the span of the robot's gripper when

itis holdingthe part.

The followingtable shows how to set up test parameters foreach type of QC device driver:

QC Device Test Type Acceptable Range of Values
ROBOTVISIONpro The system scans a part The numberof objects the
Camera looking foran object(s) that ROBOTVISIONpro system should

was defined asa PatternIDin
the ROBOTVISIONpro
software. (e.g. Are three
screwsinplace?)

Laser Scan Meter Checksthe diameterofa
cylinder. Testtype =1.

find. If the minimumand
maximum values are the same, the
system must find this exact
numberinorderfor the part to
pass the test.

Minimum and maximum values
representthe tolerance
surrounding the desired diameter.

There isa customized version of the quality control device driver for each of the quality control devices
listed above. Since these three device drivers are essentially similarexcept for the internal message
format used to communicate with the quality control device, this section discusses the operation of all
three. Inthis discussion, these device drivers are interchangeableand are referred to simply as the
guality control device driver. All QCdevice drivers “look” the same to the CIM Manager, i.e. itsends the
same type of command message to each type and receives the same type of pass/fail status message

fromeach.
A quality control device driver performs the following functions:

e Activatesateston a quality control device.

e Receivesstatus messages fromaquality control device and sendsthemtothe CIM Manager.

e Allowsyoutotestand debuga quality control device by sending commands from the Control

Panel.

e Emulatesa quality control device in Simulation mode.
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9.6.1. The QC Control Panel

The QC Control Panelis a feature of the QC device driver. Itallows you to perform the following
functions:

e Determine the control mode the device driverisrunningin.
e SimulatethetestresultsfromaQC device.
e Monitortest resultsinreal -time.

e Testthe QC device by manuallyissuingcommand messages toitand observingthe results.

L | S Device Driver - LSM49
File View Operation Help

v 1 X 2]

Cantrol Mode CIM Meszages

| t anual Mode | Start new session —

~0C Test Request

Lo I—
High I—

Type |

Fail |T 5

Result

teszage was sent

|C\Users\Public\Documents\Inteli | [17216.12.17 Ready o

Figure 132: Control Panel for a Quality Control Device Driver

9.6.2. Control Modes for Quality Control Device Drivers

A QC devicedriver, like all other device drivers, can pass actual messages or can generate simulated
messages. In Real Mode, the device driverrelays messages between the OpenCIMsystem and the
quality control device. In one of the simulation modes, the QC device drivercan be usedtoemulate a
quality control device ortotesta device. Formore details, referto Device Driver Loading Options.

The table below shows the messages that can appearin the Control Mode box on the Control Panel. In
each mode, the device driver treats command messages the same whether they originate from the CIM
Manager or from selections you make from the device driver's Control Panel.
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The activation examples show command lines from the Loader's INI file used to start the device driverin
the designated mode. Bold command line switches highlight the specificswitch used toinvoke that
mode.

Option Description

Real Mode Normal operating mode. The device driverrelays command messages to
the QC device fromthe CIM Manager. Inturn, it broadcasts pass/fail status
messages from the device tothe OpenCIMnetwork.

Activation: LSMDriver.EXELSMVD1.INI13 /COM:2

Real Mode: The QC device drivershows thatit has received the first messagefromthe
ConnectedOK  QC device onthe serial port.

Cannot Open The QC device driver could not openits serial port on the Station Manager

Com:n PC.
Simulation The QC device driverreceives commands as usual but emulates a quality
Mode control device by generating pass/fail status messages automatical ly based

on thevalueinthe Fail % field.

In this mode, the device driver does not actually communicate with the QC
device; only with the CIM Manager.

Activation: LSMDriver.EXELSMVD1.INI 13 /COM:2 /SIMULATION

Manual Mode  The QC device driverreceives commands as usual but only generates
pass/fail status messages whenyou click on the Success or Fail buttons.

In thismode, the device driver does not actually communicate with the QC
device; only with the CIMManager.

Activation: LSMDriver.EXE LSMVD1.INI 13 /COM:0

Standalone The Standalone mode enables you to input manager specificcommands
Mode and execute them directly to the controller without any intervention from
othersystem components.
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ControllingaQC Device fromthe Control Panel

The buttons on the Control Panel allow you to send commands to the quality control device and status
messagesto the CIM Manager. These buttons are described below.

Option Description

Check Activates ateston the quality control device. This button only functions in
Real Mode. It is useful fortesting communications with the quality control
device. The response from the device appearsinthe device driver's Status
window.

This button resends the last command message from the CIM Manager as
showninthe fields Low, High, and Type described below. If nocommand
message hasyetbeenreceived, the default values are:

Type=1, High=0, Low=0

Success Generates astatus message to the CIM Manager indicating thata part
passed its quality control test. Used in Manual mode.

Fail Generates astatus message tothe CIM Manager indicating thata part
failedits quality control test. Used in Manual mode.

The followingfields on the Control Panel show the parameters associated with the last command that
was sentto the quality control device. These values are used when you select the Check button
(described above) to manually send acommand to the device.

Option Description

Low The minimum acceptable testvalue.

High The maximum acceptable testvalue.

Type An ID numberspecifying which sort of quality control tests the device

should perform.

The Fail % field allows you to control how the device driverresponds whenitis operatinginasimulated
mode:

Option Description

Fail % Usedonlyin Simulation mode. Randomly determines how often the
simulated testresult will be Success or Fail (0% = always successful,
100% = always failure). Pass/fail results are generated randomly.

The defaultfailure percentage is read fromthe parameter
SimulationFailPercentin the device driver's INI file. Changing this
value onthe Control Panel affects the current session but does not
save the new value tothe INIfile.
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9.6.3. QC Device Settings

Each quality control device driveruses aduplicate set of INI file parameter settings showninthe
following figure (Figure 133: Sample INI File Settings fora Laser Scan Meter). These settings relate to:

e Format of a quality control logfile.

e Runningthe device driverin Simulation mode.

e RS232 communication settings.

e Appearance of the device driver's Control Panel on screen.

When you want to simulate the operation of aQCdevice, the QCdevice driver provides simulated test
results tothe CIM Manager stating whetherapart passed or failed a QC test. The parameter
SimulationFailPercentallows you tosetthe defaultfailure percentagethata QC device driveruses
when runningin Simulation mode.

The following sections discuss particular settings for each type of quality control device driver.

9.6.4. ROBOTVISIONpro Settings

The ROBOTVISIONpro device driver works best with v2.3 or later of the ROBOTVISIONpro software. Use
the parameterSnap = Yesto indicate version 2.3 or later.

You can use the Frame parameterto specify the frame areain the camera's field of view where the
ROBOTVISIONpro system should scan for objects.

Whenyou train the ROBOTVISIONpro to recognize a new object, the ROBOTVISIONpro software assigns
aunique PatternID. Use thisnumberasthe testtype when setting up the Parameterfield inthe Part
Definition table.

9.6.4.1. Laser Scan Meter Settings

A laserscan meteris a straightforward quality control device that performs only one type of test. Use a
testtype of 1 for thisdevice when enteringvaluesin the Parameterfield of the Machine Process table or
the Part Definition table.
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[General]
CimSetupPath=C:\OPENCIM\SETUP\SETUP.CIM

[LSMDriverDefinitions]

QCReport = Yes
QCReportTemplateFile = VC2_QC.INI
QCReportFileName =
QCReportFileMarker =
QCReportFileDeleteOnStart =
SimulationFailPercent=20
BaudRate=9600

Parity=None

DataBits=8

StopBits=1

XonXoff=No
MainWindowBkgndColors=40,150,100
MainWindowTextColors=100,50,200

Figure 133: Sample INI File Settings for a Laser Scan Meter

9.7. VIEWFLEX DEVICE DRIVER

The ViewFlex Device Driverinterfaces between the OpenCIM network and the Vision Machine System as
a quality control device.

Each quality control testis defined as a separate processin the Machine Definition module. The quality
control test consists of three parts:

File —the Script File (.bas) that contains the Program (Function) to be executed.

Program —the Function fromthe File thatreturns the results of the quality control process to
the OpenCIMManager as Pass/Fail or Error.

Fail %. Simulate test results (only in Simulation Mode) by determining the Pass/Fail according to
the percentage of failure that was input.

The ViewFlex Device Driver performs the following functions:
Activates ateston the Vision Machine System.

Receives status messages fromthe Vision Machine System and sends to the Ope nCIM Manager.
(OpenCIMMessagesinthe ViewFlex.)

Allows youtotestand debugthe Vision Machine System by sending commands from the
Windows dialog box.

Emulatesthe Vision Machine System in Simulation mode.
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9.7.1. Adjustments

Adjustments can be performed ViewFlex.inifiles. Each of which is described below.

9.7.1.1. Userlnterface

- . - . — =
?——,& ViewFlex Device Driver - ID0 =R a Q
File View Operation

—Operation Mode QCResult
~1|| Rendy C

—0Open CIM Messages
->From Manager <-To Manage

< Start >

<— Send DEVICEISREADY to manager
<—Send DEVICEISREADY to manager

’TCP!IP 51?2.16.12.1?8 %Script Name . v

Figure 134: ViewFlex Control Panel

9.7.1.2. Control Modes
The control modesthatthe ViewFlex Device Drivercanrun in are:

On-Line (Real): Allows the ViewFlex Device Driver to wait for the following commands fromthe
OpenCIMManager: Snap, Load Script, Execute Program Script, and Send Results.

Manual: Allows you to test the ViewFlex Device Driver by manuallyissuing the commands Pass/Fail and
observingthe results.

The following buttons are available only in Manual Mode, after a request from the CIM Manager, has
beenissued:

Option Description
ﬂ Send Pass.

|£| Send Fail.

Simulation: Allows you to simulate test results by determining the Pass/Fail according to the percentage
of failure programmed into the CIMManager.

Debug: Allowsyoutoinspecteverystep of the script runningthe ViewFlex Device Driver, by simulating
what will happenwhenin Real Mode.
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The following buttons are available only in Debug Mode:

Option Description

gl OpenFile:loads the script.
Iz Run Script: runs the selected script.
= Step-By-Step: runs each command line of the scriptindividually.

9.7.2. Sample Script

A modelisthe patternforwhichyou are searching, and the image fromwhichit is extracte d. The
followingscriptisa sample fortesting Pass/Failmodels. The program attempts to find the “x” object
(X.mod). Iffound, Fail is sent (QCR="Fail"). If the objectis notfound, the program attempts to find the
“v” object (V.mod). Iffound, Passis sent (QCR="Pass"). If neitherisfound, Erroris sent (QCR="Error").

Attribute VB_Name ="Module1"

Function QCR() As String

Dim NumberFound As Integer

Snapl_1S=Insptr.ImgGetCur

Insptr.ImgSetCurrentSnap1_1$, R_Def$, ALL_BANDS

I_IMAGE16S = Insptr.ImgConvertType(TO_8U)

Insptr.ImgSetCurrent|_IMAGE16S, R_DefS, ALL_BANDS

B_V_BLOBIS = Insptr.BlobLoad("0:\ER14PRO_ASSEMBLY\WS3\Viewflex\V_CHECK.bst")
Insptr.BlobSetCurB_V_BLOB1S

Insptr.BlobCount

NumberFound=Insptr.BlobCount

Debug.Print NumberFound
If NumberFound=1Then

QCR="Pass"
Else
QCR="Fail"
End If

Insptr.CloseAll

End Function
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9.8. ULS DEVICE DRIVER

The ULS device driver operates the ULS Laser Engraver. In the same way that the CNCdevice driver
controls all operations of aCNC machine, the ULS device driver controls all operations of the Laser
Engraver.

The ULS device driver communicates with the Laser Engraver via parallel and RS232 links. It uses the
parallel connectioninorderto download the appropriate engraving program (CorelDraw or Freehand
file) tothe device. The serial RS232is used to establish communications between the laser machine and
the ULS device driverso that programs from the laser machine’s memory can be selected and messages
transmitted toand from the device driver.

When a part isto be placed on the lasertable, the CIM Manager sends a message to the device to
descendtothe lowestlevelandthenrise tothe loadinglevel. The robotalways picks & places a part
from/tothe same level.

@ & Warning!

® Do notplace any objects in the laser machine’s front cabinet. When the table descends to its
lowest level, it could crash into objects that may have been placed there.

9.8.1. Downloading Print Files

The laser has two connectors at the back: a 9-pin connector from the device driver, and an LPT portfor
connectingtothe computerfrom which the CorelDraw or Freehand files are downloaded.

The laserhas two methods of file storage: one file saves only one fileto the memoryand whena new
fileisdownloadeditreplacesthe old one; when multiplefiles are storedin the laser memory, eachfileis
numbered sequentially according to the download order.

@ & Warning!

@ Working with multiple files in on-line mode could cause the wrong file to be activated.

In one file mode, the fileload.bat file enables the CIM Managerto automatically download the specific
file thatisrequired forthe process and lateractivate otherfiles as ordered by the CIM Manager.

9.8.2. User Interface
The Laser Engraverinterface enablesyouto performthe following:
= Downloadafile tothelasermachine.
= Selectafileforengraving.
= Delete all engraving programs from the laser machine.
= Displaythe properties of the communications port.
= Createalogfile of all the messages sentduringasession.

= Specifythe TCP/IP status between the CIM Manager and the device driver.

The device drivercan be in one of three states: Ready (yellow), Disabled (red), Working (green).
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Figure 135: ULS Device Driver (On Line Mode)
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9.8.3. Setting the Zero Point

When you activate the ULS device driver, you are reminded to setthe machine’s Z axis zero point.

ULS Device Driver ==

@ Move the Laser surface to focus.
This will set the Z axis in the ULS to zero.
When ready press OK.

At this point, the laser’s focal length should always be 2inches. This ensures that the laserisfocused
and produces maximum efficiency.

To manually setthe zero point:

1. PresstheZ buttonfromthe main menuon the machine or fromthe file display menu.

2. Selectthe Focal Length option.

3. Placethe gauge on the table (ifatemplate isalways used, place the gauge onthe template).
& Warning! To preventimpact, be careful not to raise the table with the gauge directly
underthe lens carriage.

4. Raisethetable carefully tothe position wherethe upper chamfered part of the gauge lies firmly

againstthe side of the focuslens carriage.

5. Continueraisingthe table tothe pointwhere the gauge tilts outwards.

6. Gentlylowerthe tabletothe exact pointwhere the gauge straightens, i.e., itisaligned with the
side of the carriage. Thisis the zero point of the laserengraverand the loading/unloading
position of the robot.

7. Selectthe SetFocal Length option and confirmto setthe zero point.

8. Onceyouhavesetthe zero point, click OKinthe ULS device driverto display the Laser Engraver
Device Driver window, asshownin User Interface.
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9.8.4. Control Modes

Like all the device drivers, the ULS device driver can operate in Real, Simulation and Manual
modes;itcan also be operatedin standalone mode.

Option Description

Real Mode Normal operating mode. The device driver relays command messagesto
the Laser Engraverfrom the CIM Manager. In turn, it broadcasts
start/finish/end status messages from the device to the CIM Manager.

Laser Engraver Device Driver - CNC53 (23w
File View Operation Help
& ?
Operation Mode ~Open CIM Messages
- ->From Manager <-To Manager
= :
—Device Driver
Ready

—ULS-Universal Laser System
Select File r—m1| Get ent |

RUH Ready STOP

{172.18.12.178 iC:\Users\Public\Documents\Intelitek\OPENCIM\Projects\CIM-IJB-A—DEMO\WSS\ [COM 2 4

Figure 136: Laser Engraver Device Driver - On Line Mode

In the CIM Manager Part Definition, the userspecifies the name of the
engraving program as the “filename” and the Z-axis as the “parameter”.
The current Z-axisis displayed during operation.
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The device driveremulates Real Mode by communicating with the CIM
Manager. The Laser Engraveris disabled in this mode.

Simulation
Mode

Laser Engraver Device Driver - CNC53
File View Operation Help

= ?
Operation Mode ~Open CIM Messages
- - ->From Manager <-To Manager
v .

~Device Driver

Ready

—ULS-Universal Laser System

Get Current |

vis Axis
RUH Disahle sTop

‘172.1 612178 iC:\Users\PubIic\Documents\InteIitek\OPENCIM\ijecﬂs\CIM—UB-A—DEMO\WS5\ ‘COM 2 7

Figure 137: Laser Engraver Device Driver - Simulation Mode

Manual Mode In this mode, each command received from the CIM Manager (displayedin
the Action field) must be confirmed by the user (click Do).

Laser Engraver Device Driver - CNC53
File View Operation Help

= ?
— Operation Mode ~Open CIM M ge:
->From Manager <-To Manager
Manual ¥

**Start Session™

~Device Driver

Ready ]

—ULS-Manual Mode

Action

| o

[172,15.12.178 iC:\Users\PubIic\Documents\InteIitek\OPENCIM\Projects‘\CIM~DS~A~DEMO\WSS\ ’COM 2 Y

Figure 138: Laser Engraver Device Driver - Manual Mode
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Standalone In thismode, the userisindirect control of the laser machine without any
Mode interference from the CIM Manager. It istherefore the user’s responsibility
to verify thatthe laseris operational.

Laser Engraver Device Driver - CNC53 X
File View Operation Help

@ | 2
Operation Made ~Open CIM Messages

->From Manager <-To Manager
Stand Alone ¥ 5

—Device Driver

Ready

—ULS-Universal Laser System
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172.16.12.178 iC:\Users\PubliC\Documents\Intelitek\OPENCIM\Pn:ljectS\CIM-EIB—A-DEMO\WSS\ ‘COM 2 Y

Figure 139: Laser Engraver Device Driver - Standalone Mode

5TOP
The button can be pressed at any stage duringthe operation.

9.9. BCR DEVICE DRIVER

The BCR device driver operates the Bar Code Reader. Inthe same way that the CNCdevice driver
controls all operations of aCNC machine, the BCR device driver controls all operations of the Bar Code
Reader.

The BCR device driver communicates with the Bar Code Readervia parallel and RS232 links.

9.9.1. User Interface

The BCR device driverinterfaceis accessed fromthe CIMDDLoader window, as describedin the
following procedure.
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"4 BCR Device Driver =<
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Figure 140: BCR Device Driver

To access the BCR device driveruserinterface:
1. Selectthe Loadericon of the workstation where the BCRdevice driverisinstalled. The CIM

DDLoaderwindow is displayed, as shownin Figure 123: DD Loader.

2. To operate the device driverin Real Mode check the Load column of the BCRDRIVER. To operate
the BCR device driverin Simulation mode check the Simulation column of the BCRDRIVER and

thenclick the Load Selected Drivers © iconto load the BCR device driversoftware. The
various modes of operation are described in the following section.
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9.9.2. Control Modes

Like all the device drivers, the BCR device driver can operate in Real, Simulation and Manual modes. It
can also be operated in Standalone mode.

Real Mode Normal operating mode. The device driverrelays command messages to
the Bar Code Readerfromthe CIM Manager. In turn, it broadcasts
start/finish/end status messages from the device to the CIM Manager.

"4 BCR Device Driver X
File View Operation Help
 onrolMade ~Open CIM Messages
<REAL MODE >

Real Mode ﬂ

~Barcode Operation———————

Barcode Status————————————

. Barcode OFF

. Scanning

. Code Identified

—Barcode Scan Result-

| Initialized

1172.16.12.178 | C\Users\Public\Documents\Intelitek\OPENCIh | COMZ2,3600,N.8,1 y

Figure 141: BCR Device Driver (Real Mode)
To operate the BCR device driverin Real Mode:

e From the Control Mode drop down list, select Real Mode. The
resultis displayedinthe Barcode Scan Result area.
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Simulation The device driveremulates Real Mode by communicating with the CIM

Mode Manager. The Bar Code Readerisdisabledinthis mode.
4% BCR Device Driver == x|
File View Operation Help
S n e — Open CIM Messages
<REAL MODE >

Simulation Mode ¥ < SIMULATION MODE >

-Barcode Operation (S)

Failure Rate in %

et
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SIMULATION

-~ Barcode Scan Result

Initialized

[172.16.12.178 | C:\Users\Public\Documents\Intelitek\OPENCIN COM2,900.N.81

Figure 142: BCR Device Driver (Simulation Mode)

To operate the BCR device driverin Simulation Mode:

1. Fromthe Control Mode drop down list, select Simulation Mode.

2. Inthe Barcode Operationareaenterthe failure rate percentage. For
example, enter 50 to randomly determine a 50 percentfailurerate.
(meaning, 50 percent of the parts will pass the BCR testand 50
percent will fail).
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Manual Mode In this mode, the Bar Code Readerrecives commands as usual fromthe
CIM Manager, but only generates Pass/Fail status messages when you click
on the Pass or Fail buttons.

M2 BCR Device Driver x|

File View Operation Help

—ControlMode— —Open CIM Messages
< REAL MODE >
Manual Mode Y. < SIMULATION MODE >
| < MANUAL MODE >

—Barcode Operation (M)

PASS | Fail |
Pass/Fail

—Barcode Status

MANUAL

~Barcode Scan Result-

Initialized

[17216.12.178 |C\Users\Public\Documents\Intelitek\OPENCIN COM2 9600N.81

Figure 143: BCR Device Driver (Manual Mode)
To operate the BCR device driverin Manual Mode:

1. Fromthe Control Mode drop down list, select Manual Mode.

2. SelectPassto indicate the part has passedthe BCR test or Fail to
indicate the part has failed its BCR test.
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Standalone In this mode, the userisindirect control of the Bar Code Readerdevice
Mode without any interference fromthe CIM Manager. It istherefore the user’s
responsibility to verify that the Bar Code Reader Device is operational.
M4 BCR Device Driver =<

File View Operation |Help |

 ontolModas ~ Open CIM Messages
< REAL MODE >

Standalone Mode hd < STANDALONE MODE >

~Barcode Operation - =

Barcode On ‘ Barcode Off |

SCAN Barcode |

~Barcode Status

. Code Identified

~Barcode Scan Result-

| Initialized

(1721612178 | C:\Users\PubliciDocuments}intelitek\OPENCIN | COMZ,9600,N,8.1 y

Figure 144: BCR Device Driver (Standalone Mode)
To operate the BCR device driverin Standalone Mode:

1. Fromthe Control Mode drop down list, select Standalone Mode.
2. SelectBarcode On to activate the barcode reader.

3. SelectSCAN Barcode to scanthe partinorderto identify the
Template Type or Template ID, as required. The resultis displayed in
the Barcode Scan Result area.

4. PressBarcode Off at any time to deactivate the barcode reader.

9.10. RFID DEVICE DRIVER

The RFID device driver communicates with the RFID Reader and the CIM Manager.

The RFID device driver connects to the RFID Readervia an RS$232 cable. Forcomputers without aRS$232
port,a USB to RS232 adapter may be used.

In orderto use the RFID readerwith OpenCIM, Template IDs must be assigned to RFID tags using the
RFID Device Driver. Formore information, referto the subsection How to Assigna Template IDto an
RFID Tag, on page 149.

9 OpenCIM Device Drivers 261
9.10 RFID Device Driver



Intelitek»»

9.10.1. User Interface

The RFID device driverinterfaceis accessed fromthe CIM DDLoader window, as described inthe
following procedure.

® RFID Device Driver - RFIDSL o] ® =)
Settings  Help
COpen CIM Messages RFID device log
| St 11:26:41 <Real Mode>
’Heal | [11:26:41 <— Driveris ready
17216.12.33 COMS5,9600,None,8,One

Figure 145: RFID Device Driver

To access the RFID device driveruserinterface:

1. Selectthe Loadericon of the workstation where the RFID device driverisinstalled. The CIM
DDLoaderwindow isdisplayed, asshownin Figure 123: DD Loader.

2. To operatethe device driverin Real Mode check the Load column of the RFIDDRIVER. Then click

the Load Selected Drivers © iconto load the RFID device driversoftware. The various modes
of operation are described in the following section.
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9.10.2. Control Modes

Like all the device drivers, the RFID device driver can operate in Real, Simulation and Manual modes. It
can also be operatedin Standalone mode.

Real Mode Normal operating mode. Thisisthe default Driver mode. The device driver
relays command messages to the RFID Reader from the CIM Manager. In
turn, it broadcastsa QC result message to the CIM Manager.

™ RFID Device Driver - RFIDSL =N =N
Settings  Help
Open CIM Messages RFID device log
| CrmliEE 11:26:41 <Real Mode>
[Hea\ - 11:26:41 <— Driver is ready
172161233 COMS9600,None,8,0ne .

Figure 146: RFID Device Driver (Real Mode)
To operate the RFID device driverin Real Mode:

e From the Control Mode drop down list, select Real. A <Real Mode>
message is displayed inthe Open CIM Messages area.

Simulation The device driveremulates Real Mode by communicating with the CIM

Mode Manager. Communication with the RFID Readeris disabled in this mode.

™ RFID Device Driver - RFIDS1 ol @ =
Settings  Help
| i Open CIM Messages RFID device log

rol BiE X «<Real Mode>
= D (a8 St
11:33:35 <— Driveris ready
Failure Rate in %

172161233 COMS,9600,None8,One:

Figure 147: RFID Device Driver (Simulation Mode)
To operate the RFID device driverin Simulation Mode:

1. Fromthe Control Mode drop down list, select Simulation.

The RFID Operation areais updated with the failure rate percentage thatis
definedinthe Machine Definition utility. Forexample, 50indicates a 50
percentfailure rate.
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Manual In thismode, the Device Driverreceives commands from the CIMManager,
Mode but only generates Pass/Fail status messages when you click on the Pass or
Fail buttons.
™ RFID Device Driver - RFIDS1 o & ==
Settings  Help
Open CIM Messages RFID device log
| Gl iz 13:24556 <Real Made>
IManuaI - 13:24:56 <— Driveris ready

13:25:05 <Manual Mode:
13:25:05 <— Driver is ready

PASS FAIL

172161233 COMS5,9600,None8,0ne .;

Figure 148: RFID Device Driver (Manual Mode)

To operate the RFID device driverin Manual Mode:

2. Fromthe Control Mode drop down list, select Manual.

3. SelectPassto indicate the part has passedthe RFID test or Fail to
indicate the part has failed its RFID test.

Standalon In thismode, the userisindirect control of the RFID Readerdevice without
e Mode anyinterference fromthe CIMManager. It is therefore the user’s
responsibility to verify that the RFID Reader Device is operational.

™ RFID Device Driver - RFIDS1 =l ==
Settings  Help
Open CIM Messages RFID device log
| Cortrol Mode 11:26:41 <Real Mode>
[5t el - | [11:26:41 <— Driver is ready
andalone 11:33:35 <Simulation Mode>

11:33:35 <— Driveris ready
11:33:50 <Standalone Mode:

172161233 COMS5,9600,None8,One .:

Figure 149: RFID Device Driver (Standalone Mode)
To operate the RFID device driverin Standalone Mode:
1. Fromthe Control Mode drop down list, select Standalone.
2. Passan RFID taginfront of the RFID reader. The readerwill sound a

beepandan entryforthe RFID tag will be added to the RFID device
login the RFID Device Driver.
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9.11. PLC DEVICE DRIVER

The PLC device driverrelays messages between the OpenCIMnetwork and the programmable logic
controller which controls the operation of the conveyor. These messages pertain to the movement of
palletsonthe conveyor.

Thisdevice driverrunsona PLC Manager PC whichis usually designated as workstation 99. This PC is
connectedtothe PLC via an RS232 link.

The PLC device driver:

= Receivesacommand message and tellsaPLC control programto execute the corresponding
function.

= Receivesstatus messages from PLC control programs and broadcasts them onthe OpenCIM
network.

= Allowsyoutotestand debugPLCcontrol programs by sending commands from the Control
Panel.

= Emulates palletstravelingona conveyorin Simulation mode.

The PLC continually broadcasts the status of pallets onthe conveyoras they move past stations. This
flow of status messages enablesyouto see areal-time display of the conveyorinthe GraphicTracking
module oron the Control Panel of the PLC device driver.

You can manually rearrange pallets onthe conveyor while the CIMisrunning. However, if you manually
change a pallet’s payload, an error will eventually result since the payload in the CIMManager’s
database will nolongercorrespond.

The PLC operatesina demandingreal-time environment. It tracks the status and destination of every
pallet onthe conveyorwithout requiring constant communication with the CIMManager. Each time a
palletarrives at a station, the PLC functions autonomously to stop the pallet; identify it; decide if this
palletis needed atthis station, andif so, alert the CIM Manager. This sequence of eventsis continuous
and is multiplied by the number of stations in the CIM.

In orderto give the best possible responsetime, the PLC functions independentlyof the CIM Manager.
When the CIM Manager needs a palletata station, it sends a command message tothe PLC. The CIM
Manager then waits forthe PLC to informitthatthe pallethasarrived. The PLCholdsthe palletatthe
station until the CIM Manager sends a release command.

The CIM Manager does not track the continuous flow of pallets asthey move around the conveyor. As
with otherdevices, the CIMManager specifies what it wants but does not getinvolved in the details of
how to carry outthe request.
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9.11.1. PLC Messages

The PLC device driverreceives the following command messages from the CIM Manager and relays
themto the PLC. These commands correspond to the buttons onthe PLC Control Panel.

Commands to
the PLC
Device Driver  Description

GetFree Ordersthe PLC to stop the nextempty pallet at the specified station.
Used when a part (or empty template) needs to be picked up at this
station (including the ASRS station).

Release The CIM Manager allows a needed pallet continue on the conveyor if the
stationis busy whenthe palletarrives. Releasing the pallet prevents a
trafficjam on the conveyor. This can occur if the robot that
loads/unloads palletsis busyorif a pallet cannot be unloaded because
the buffersare full. The pallet's destination remains unchanged.

Pallet Carrying Template - If the pallet's destination =this station, it will
be stoppedthe nexttime it comesaround to thisstation.

Empty Pallet- If the pallet's destination =99, the nextempty palletto
arrive at this station will be stopped.

Deliver Ordersthe PLC to stop the specified pallet at the specified station. The
CIM Manager issues thiscommandin orderto assign a destinationtoa
palletatthe timeitisloaded withatemplate (i.e. every pallet carryinga
template should have adestination).

Free Release a palletthat was unloaded at this station. Flagitas available
(i.e. destination =99). Thiscommandis similarto Release exceptthat
the pallet's destinationis changed to 99 toindicate thatthe palletis
emptyandavailable.

The following status messages fromthe PLC are forwarded to the CIM Manager by the PLC device driver:
e Apalletcarryingatemplate forthis station has arrived.

e Anempty pallethasstoppedtopickupatemplate.

If the GraphicTracking moduleisrunning, a Pass message can be generated each time a pallet passes
through a station where itwas notneeded. These messages keep the real -time conveyor display
updated. However, if the frequency of the se messages slows down the system, you canimprove
performance by disablingthem.
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The following sample scenario demonstrates the role of the PLC device driverin relaying command and
status messages between the CIMManager and the PLC. This scenario assumes thata part isbeing
picked upfromthe ASRS station 1 and delivered to production station 2.

Message Description

(Command messagesin bold)
(Status messagesin italics)

GetFree The CIM Manager sendsa command to the PLC to
Stop an empty palletat station 1 stop the nextempty palletthatarrivesatthe
specified station.

Empty pallet has arrived at The PLC responds with a status message when an
station 1 empty pallethasarrived.
Deliver Afterthe ASRS robot loads a part template on the

Stop loaded pallet at station 2 pallet, the CIMManager sendsa command to the PLC
specifyingthatthe PLCshould stop this palletat
station 2. The PLC releasesthe palletfrom the ASRS

station 1.
Loaded pallet has arrived at The PLC sends a status message to the CIM Manager
station 2 when the palletarrives at the station.
Free Afterarobotremovesthe template fromthe pallet,
Allow empty palletto leave the CIM Manager sends acommand to the PLC to
station 2 release this empty pallet. Thisempty palletis now

tagged as available (i.e. destination =99). It circulates
on the conveyoruntil the CIMManager sends a
requesttothe PLC for an empty pallet (returnto
step1).
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9.11.2. PLC Control Panel

The PLC Control Panelis a feature of the PLC device driver. It allows you to performthe following
functions:

e Monitorthe location and destination of every pallet on the conveyor.
e Testthe PLC and conveyorby manuallyissuingcommand messages tothe PLC.
e Simulate the movement of palletson the conveyor.

e Determine the control mode the device driveris runningin.

IEiIe View Operation Help

2=
| smMuLaTION MODE _+| Messages

Pallet | Station | Status | Last Station 1 I Stait new session - -
FHO00T RIS Pas - Iriit OLMT Paliet's Table -

- PLC Driver Initialization -

PHOO02 50099 Pss -- Paszes can be send from the following stations:
PHO003 S#0099 Pss

PHO004 SHO099 Pss
PHO00S SH0099 Pss
PHOO0G S#0099 Pss
PHO007 SHO099 Pss
PHO008 SH0099 Pss
PHO003 5#0099 N/

S S o m @@ ;;m
o B G P —

Device Diiver in Fast Debug Mode
PASS SHIPHE
PASS SH2 PH4

PHO0MO SHO099 N PASS SHIPHT
PHODTT  SH0033  N/A PASS SH2 PH#3
PHODIZ  SHO038 N PASS 533 PH#E
PHOTZ  SHO093 N4 Pass suzPitz
PHODIA  SH0083  N/A Rase Sispun

PASS SH2 PHT
PHODIS  SHO033  N/A PASS 544 PHE

PASS SHIPH4
Station - PASS SHAPHT

| 5| FASS 543 PH3
PASS SHA PHE

PASS 544 PH5

PESS 545 PEE

PSS 544 P4

IPEIER | =l Deliver PASS SH5 7
PASS 544 PHI

Meszzage was Sent PASS SHE PHE
PASS SHA PH2 W

For Help, press F1 |C:\Users\Public\Documents\Intelit a

Figure 150: PLC Control Panel
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9.11.3. Pallet Status Display

The Pallet Status display shows the status, location, and destination station for each pallet on the
conveyor. Thisdisplayis updated each time the PLCstops a palletand identifiesit at a station.

A code of 99 indicates an empty palletthatis available foruse,i.e. ithas no destination. The status of a
pallet (listed in the Status column) can be one of the following:

PalletStatus Description

Run Thisis the default condition forall pallets when the CIM starts up. This
statusremainsin effect until a pallet passesitsfirst station and an update
message fromthe PLC isreceived. If the Run status fora pallet never
changes, thisindicates thatthe palletis not currently presenton the
conveyor.

The Run status can also be assigned as a result of a Free command. The
palletretainsthis status only until it reaches the next station at which
timeitchangesto eitherPassor Arrive.

A pallet with a Run status has a destination of 99, i.e. no destination has
beenassignedtoit.

Arr Assigned toan empty palletthatis beingheld ata station waitingto be

(Arrive) loaded. The palletis stopped at the station as a result of a GetFree
command.

Stp Indicatesthata loaded pallet has arrived atits destination.

(Stop)

Ris A palletrequired by this station has arrived, but the stationis too busy to

(Release) deal with the pallet. Usually this occurs as a result of a busy robot or

when all the station’s buffers are full.

Ratherthan hold up trafficon the conveyor, the pallet continues on the
conveyor. If the palletis carryinga template forthis station, it will be
stoppedthe nexttime itcomesaround. If the palletisempty, the next
empty pallet will be stoppedinits stead.

The Release status changesto either Pass or Arrive when the pallet
reachesthe nextstation.

Pss Indicates thatthe pallet just passed through astation that was notits
(Pass) destination.
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9.11.4. Controlling Pallets from the Control Panel

The buttons at the bottom of the Control Panel allow you to send commands to control the movement
of pallets onthe conveyor. The buttons described below correspond to the commands thatthe CIM
Manager sends tothe PLC device driver.

Before usingthese buttons, you mustfirst selectastation. Inorderto selecta station forthe operations
shown below, use the list box of station numbers found along the right-hand edge of the Control Panel.

Option Description

Deliver Stopsthe specified pallet whenitarrives at the specified station. Select
the desired pallet by clickingon the line with the correct pallet ID. Then
selectastation before using this button.

GetFree Stopsthe nextempty palletthatarrives atthe specified station. Select the
desired station before using this button.

Free Allows a pallet that was unloaded at this station to continue on the
conveyorandflagsit as available (i.e. assigns the pallet’s destination
station=99). Selectthe desired station before usingthis button.

Release Lowersthe piston at the specified stationto allow a pallet thatis just
passing through this station to continue movingalongthe conveyor. You
can also use thisbuttonto allow aneeded palletto passif the stationis
currently busy. Select the desired station before using this button.

ItisNOT recommended to manually select GetFree or Deliver while the CIMis runningin Real Mode. If
you do, the CIM Manager will receive an unexpected status message indicating the arrival of a pallet
that did not actually arrive. The CIM Manager will attempt to recoverfrom this situation by issuinga
Free command for this pallet.

9.11.5. Pallet Command Box

You can use the PLC Control Panel as a limited terminal to send commands to a controller. Commands
that youtypein the Pallet Command Box are sent out via the PC’s serial port when you press [Enter].
Responses fromthe PLCare displayed in the Status window of the device driver.

This capability, which should onlybe used by PLC programmers, is useful for testing and debugging PLC
control programs.

9.11.6. Simulating a Conveyor

When you want to run a CIM simulation, the PLC device driver can simulate the operation of pallets
moving alongthe conveyor (when runningin Simulation mode or Manual mode). You can setthe
following parametersinthe appropriateINIfilein orderto customize the simulation of the conveyor:

e Thenumberof palletstraveling onthe conveyor (SimulationStations)

e The numberand order of stations around the conveyor (SimulationPallets)

9 OpenCIM Device Drivers 270
9.11 PLC Device Driver



Intelitek»»

e Thedistance between stations (SimulationPosPerStation)

e Thedirectioninwhichthe conveyor moves (SimulationDirection)

9.12. HYDRAULIC DEVICE DRIVER

The hydraulicdevice driverruns on a PC that controls the hydraulicstation via Advantech’s /0 PCl card.
Thissection describes the installation, testing and operation procedures of the hydraulicdevice driver
and includes the following

e |Installingthe Hydraulic Device Driver

e Testingthe HydraulicDevice Driverin CIM(Standalone Mode)

e Operatingthe HydraulicDevice Driverin OpenCIM(Real Mode)

e (Optional) Operatingthe Hydraulic Device Driverin OpenCIM (Offline)
For additional details referto the following references provided:

e Advantech DLL Drivers User’s Manual and Programmers Reference.

e HYD-2800 HydraulicStation Maintenance Manual.

9.12.1. Installing the Hydraulic Device Driver

Afteryou have setup the hardware, as described in the HYD-2800 Hydraulic Station Maintenance
Manual, the nextstepisto install Advantech’s DLLdriver software. Thisincludes inserting the PCI-1711
card, installing the device driver and defining the settings. For additional details refer to the Advantech
DLL Drivers User’s Manual and Programmers Reference that was provided with the software.

To install the hydraulicdevice driver software:

1. Install Advantech’s Hydraulicdevice driversoftware (that supportsthe I/O card installed). From
theinitial windowselect the DLL Drivers V1.4 option and proceed to the next step of the
installation whereyou select the required windows platform, as follows:

2. If prompted, select Windows 2000 as your platform.

3. If prompted, enter Administrator credentials orif you are already administratorclick allow.

4. Followthe remaininginstructions of the installation wizard to complete the installation process.
5. Powerdownthe computer.

6. Remove the coverofthe computerandinsertthe PCI-17111/0 card into one of the available PCl
slots.

7. Replace the coverofthe computer.

8. Connectthe cable fromthe rear panel of the hydraulicrobottothe computerand powerup the
computer.
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9. Fromthe windows Start menu, select Advantech Driverv1.4 | Device Installation. The
Advantech IO Device Installation windowis displayed.

IFI Advantech IO Device Installation @
File Device View Help

2= RN

For Help, press F1 . INUM | V/

Figure 151: Advantech IO Device Installation

10. Fromthe Device menu, select Setup. The Advantech 10 Device Installation window is displayed.

'Advantech 10 Device Installation

~Installed Devices: -

=~ 54 My Computer Setup...
"]l 000:< Advantech DEMO |/O=1H >
Remove

Test..

el §

oK

—List of Devices:

- Advantech DEMO Board A Add...
M Advantech COM Devices E
-8 Advantech CAN Devices(PCL-841/MIC-2630/PCM-3680)

-l Advantech PCI-1710

.l Advantech PCI-1710HG

- Advantech PCI-1711 =

Adeommie -l AL 4740

Figure 152: Advantech 10 Device Installation

11. Fromthe List of Devicesarea, select Advantech PCI-1711 and then click Add. The Advantech
PCI-1711 device isdisplayedin the Installed Devices Area.
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From the Installed Devices Area select Advantech PCI-1711 and then click Setup.

12. Selectboth the External options from both the D/A Voltage Ref —Channel 1 and D/A Voltage Ref
— Channel 2areas and then click OK. A confirmation messageis displayed.

13. Click OK to restartyourcomputerinorderforthese changesto take effect.

9.12.2. Testing the Hydraulic Device Driver in CIM (Standalone Mode)

Afterinstalling the hydraulicdevice driver, the nextstepis totestthe device driverto verify thatthe
card is working properlyinthe CIM environmentin standalone mode. Thisincludes loading the hydraulic
device driverfromthe CIMDDLoader window, and then activating the Load.pgm, Press.pgm and
Unload.pgm applications.

To testthe hydraulicdevice driverin CIM (standalone mode):

1. Fromthe windows desktop double-clickthe Loaderof WS1icon (where the hydraulicstationis
installed). The CIMDDLoader window is displayed.

% M DDLoader =3 Hol 5
“File _
® O @
| Driver |Simuiation| Load
| CIMSAF O o
'HYDDRIVER - 61,261 [
i'Ready | y

Figure 153: CIM DDLoader (WS1)
2. Selectthe Load column of the HYDDRIVER then click the

Load Selected Drivers ® icontoloadthe HydraulicRobot Device Driver software.
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3. Fromthe windows system tray select Hydraulic Robot Device Driver. The Hydraulic Robot Device
Driver window is displayed.

HER Hydraulic Robot Device Driver, Device ID: 61 [=] @ |z

I Contral Maode Open CIM Messzages

Real 2 Device Diiver in Real Mode

Ahbart |
Continue |

Meszage was Sent

[Location: CiUsersyPubliciDocurmentsilntelitek, OPENCIMYProjects\ CIM-D8-4-DEM OV S6Y, [172.16.12.178

Figure 154: Hydraulic Robot Device Driver

4. Fromthe Control Mode drop down list,.select Standalone. The window is expanded as follows.

HER Hydraulic Robot Device Driver, Device ID: 61 o] @ |z
Control Mode Open CIM Messages
— Program
MName
LI Open |
Abort |
Continue |
Fun Ga Offline | a| o I
Meszage waz Sent
[Location: CUsers\Public\DaocurmentstIntelitek\ OPENCIMYP raje ctsh CIM-08-4-DERONMYSEY [172.16.12.178

Figure 155: Hydraulic Robot Device Driver (Standalone)

5. Click Open. A standard navigation window is displayed.

6. Navigate and selectthe Load.pgm program and then click Run. The hydraulicrobotto lifts
template off the conveyerand placesitonthejig.

7. RepeatStep5,thennavigate and selectthe Press.pgm program and click Run. The hydraulic
robot compressesthe template thatis placed on the jig.

8. RepeatStep5,thennavigate and selectthe Unload.pgm program and click Run. The hydraulic
robotremovesthe compressed templatefromthe jigand placesit back on the conveyer.

Thisindicates the hydraulicdevice driveris working properlyinthe CIM environment.
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9.12.3. Operating the Hydraulic Device Driver in OpenCIM (Real Mode)

Afterinstallingand testing the hydraulicdevice driver, you can operate the hydraulicdevice driverin the
OpenCIMenvironmentin Real Mode. Thisincludes, loading the HydraulicRobot Device Driver from the
CIM DDLoader window, and running the CIM Manager. The CIM Manager automatically activates the
Load.pgm, Press.pgm and Unload.pgm applications. Thisindicates that a connection exists between the
hydraulicdevice driverand the CIM Manager.

To operate the hydraulicdevice driverin OpenCIM (realmode):

1. Selectthe Loader icon of the workstation where the hydraulicdevice driverisinstalled. The CIM
DDLoaderwindow is displayed.

7= CIM DDLoader =8 ol

File

| Driver Simulation| Load
|cimsaF O (-
'HYDDRIVER - 61,261 [

éReady ‘ Y/

Figure 156: CIM DDLoader

2. Ensurethat the Simulation column of the HYDDRIVER is deselected and then click the Load

Selected Drivers @ iconto load the HydraulicRobot Device Driver software. The pumpis
automatically turned on. This indicates the station is working properly.

3. Toreview the CIMMessages, select HydraulicRobot Device Driver from the systemtray. The
HydraulicRobot Device Driver window is displayed, as shown in the following example:
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HER Hydraulic Robot Device Driver, Device ID: 61 =] =
I Contral Mode Open ClM Mezsages
hl Dewvice Driver in Real Mode

- Start new seszion -
Device Diiver in Standalone Mode
Device Driiver in Real Mode
74305302 0.000000
74305302 0000000

ydDriver SendEnd

Abart |
Continue |

| 1 |

Meszage waz Sent

|Location: C:iUsers\PublictDocumentsiIntelitek\ OPEMCIMYProjects\CIM-08-2-DEMOYMISEY [172.16.12.178

Figure 157: Hydraulic Robot Device Driver

® 7o stop the hydraulicrobot program execution, do one of the following:
Press F9 hotkey on your keyboard
Click the Abort button from the Hydraulic Device Driver window.
Click the Emergency Stop button on the front panel of the hydraulic station.

You can then click Continue from Hydraulic Device Driver window to proceed.(If the Emergency
Stop button was pressed, you must first release it before clicking Continue to proceed.)
9.12.4. (Optional) Operating the Hydraulic Device Driverin OpenCIM (Offline)

The HydraulicRobot Device Driver window enables you to operate the hydraulicdevice driver offline
and create yourown programs according to your needs.

For additional details refer to the Advantech DLL Drivers User’s Manual and Programmers Reference
that was provided with the software.

To operate the hydraulicdevice driverin OpenCIM(offline):

1. Selectthe Loader icon of the workstation where the hydraulicdevice driverisinstalled. The CIM
DDLoaderwindow isdisplayed, as shownin Figure 156: CIM DDLoader.

2. Ensurethat the Simulation column of the HYDDRIVER is deselected and then click the Load

Selected Drivers ® iconto load the hydraulicdevicedriversoftware. The pumpis
automatically turned on. Thisindicates the station is working properly.

3. Fromthe windows system tray select Hydraulic Robot Device Driver. The Hydraulic Robot Device
Driver window is displayed, as shown in Figure 157: HydraulicRobot Device Driver.

4. Fromthe Control Mode drop down list, select Standalone. The windowis expanded as shownin
Figure 155: HydraulicRobot Device Driver (Standalone).
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5. Select Go Offline. The Hyd-2800 window is displayed.

[0 HvD-2800 [E=R=E
Eile  Help
Point List Program Cltd-OnLine Rohot Control
=2 =] Fadd ®oe | [ = Commands: | ]| Fobot Postion and State
Marme A B G 8] - A B |E |D
Ei'l 21709 B
Inputs:
©0 00000 Y
©0 00000 Y
Outputs:
©0 000000
o000 000
Manual | ToPaint | Offset m
bian | e
o Step T Loop
Pragram Status:
{untiled lst] {untitied.pgm)

Figure 158: HYD-2800 (Offline)
You can now create yourown programs according to your requirements.
Click CIM-Online toreturn to the HydraulicRobot Device Driver window atany time

Aftercreating your program you can define itin the OpenCIM Manager application, as follows:

1. Launch the OpenCIMManager application.

2. SelectUtility Programs | Machine Definition. The CIM Machine Definition window is displayed,
see “Machine and Process Definitions” in Chapter 5, for further details.

3. Definethe processtobe performed by the hydraulicrobotand enterthe program nameinthe
Program column.

9 OpenCIM Device Drivers 277
9.12 Hydraulic Device Driver



Intelitek»»

9.13. PNEUMATIC DEVICE DRIVER

The pneumaticdevice driverruns ona PCthat controls the pneumaticstation viathe Vuniq software.
This section describes the installation, configuration, operation and troubleshooting procedures of the
pneumaticdevice driverandincludes the following:

e Installingthe Vuniq Software
e Configuringthe Vunig Application Settings
e Operatingthe PneumaticDevice Driverin OpenCIM - Real Mode
e PneumaticStation Troubleshooting
For additional details referto the following references provided:
e PN-2800 Pnuematics Application —Operators Manual, Instructor's Manual

e PN-2800 Pnuematics System —Student Manual

9.13.1. Installing the Vuniq Software

Aftersetting up the hardware station, as described inthe Pneumatics Application Operator’s Manual,
the nextstepisto install the Vuniqg software that supports the pneumaticstation hardware. This
includesinsertingthe licence plug, copying the application files to the default directory and more.

To install the Vuniq software:

1. Installthe Vuniqfor Windows application 4.5and follow the instructions provided in the

Yunig

installation wizard. When the installation is complete, the Vuniq iconisdisplayed onyour

desktop.
2. Installthelicensepluginthe parallelportonthe PC.

3. Copythe \\Projects\LIB\Vunig40 directory from managercomputeron local networktothe
[default system drive (forexample C:)]\vunig40directory on the workstation computer. This
directory contains the filesthat are required to configure the Vuniq Application Managerto work
with the pneumaticstation.

@ These directories containing the files required to configure the Vuniq Application Manager are
the default directories and can be changed as required.
]
W

4. Fromthe Start/Search menuselect Vuniqordouble-click the Vuniq Y% jcon from your
windows desktop. Right-click the icon and select “Run as Administrator”. The Vuniq for Windows

7
mainwindow is displayed and the Vuniq iconappears onyoursystemtray.
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7
5. Fromthe Windows system tray, right click the Vuniq icon. A popup menuisdisplayed.

6. Select Application Manager. The Vuniq Application Manager window is displayed.

'Vuniq Application Manager -3t
Current application path:
]c:\vuniq40\app L] Restart!
Applications
Rescan ] Add... I Delete I Close |

Figure 159: Vuniq Application Manager (Pneumatics)

7. Inthe Currentapplication path field, enterthe C:\Vuniq40\pn2000 path that was defined as the
defaultdirectory during the installation process.

8. Click Restart. Pneumatics Station window (shownin Figure 161: Pneumatics Station) is displayed
inthe background. Click Close to close the Vuniq Application Manager window.
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9.13.2. Configuring the Vuniq Application Settings

Afterinstallingthe Vuniq software, the next stepisto define the Vuniq application settings. This includes
definingthe port numberand verifying that communication exists between the pneumatics station and
the computer.

To define the Vuniq Application Settings:

%
1. Fromthe Windows system tray, right-click the Vuniq icon. A popup menuisdisplayed.
2. Select Application Settings. The Vuniq Applications Settings window is displayed.

3. Fromthe Category area, select Communications, the General tab appearsinthe
Communications area.

@ Vuniq Application Settings @
Category: Communications H
General [ [
Ports:
Appearaics cons General ‘ Modem | Advanced \ Perfarmance ‘
DataTable [2-ModBus |
IV Agtive Type: |Local Por =]
Phone Book
Networking Driver: IMDdBus LI
Data Transfer
Trends Part: COM1 VI Parity: ]even v
Security
Filellocatons Baud rate: |9600 'I Stop hits: |1 v

Data hits: |8 v I [ Hardware handshake

Status variable:

Add... I Delete I

Application Manager... | Reload Tagnames | OK | Cancel I Apply

Figure 160: Vuniq Applications Settings

4. Fromthe Port drop down listselectthe required port number. (The default port numberis
COM1) and click OK.

7
5. Right-clickthe Vuniq icon. A popup menuisdisplayed.

6. SelectOperatorScreens. The Pneumatics Station windowis displayed.
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Figure 161: Pneumatics Station

7. Verifythatthe - buttonis greento indicate thatthe communication between the
pneumatics station and the computeris working properly.

@ Ifthe - buttonis notdisplayedin green press\II or pressthe PLCON button on the
frontpanel of the pneumatics station.

7
8. Right-clickthe Vuniq icon. Fromthe displayed popup windowselect Quitand then click
Yes at the displayed confirmation message to exit the Vuniq application.
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9.13.3. Operating the Pneumatic Device Driver in OpenCIM - Real Mode

Afterinstallingthe software and defining the settings, you can operate the pneumaticdevicedriverin
the OpenCIMenvironmentinreal mode. Thisincludes, loading the Pneumatic Robot Device Driverfrom
the CIM DDLoaderwindow, and running the CIM Manager.

To operate the pneumaticdevice driverin OpenCIM (realmode):

1. Selectthe Loadericonwhere the pneumaticstationisinstalled. The CIMDDLoaderwindow is

displayed.
& CIM DDLoader =2E=R X
File )
—
® O+ @
| Driver | Simulation| Load
| cimsaF O ?
PNEUDRIVER - 21 m)
| Ready ‘ y

Figure 162: CIM DDLoader (PNEUDRIVER)

2. Ensure that the Simulation column of the PNEUDRIVER is deselected and then click the Load

Selected Drivers @ iconto load the PneumaticStation Device Driver software. This activates
the pneumaticdevice driver and displays the Pneumatics Station window. Verify that the

- and - buttons are displayedin green, toindicate that the stationis working

properlyinthe OpenCIMenvironment.

3. Toreviewthe CIMMessages, select Pneumatic Station Device Driver from the systemtray. The
PneumaticStation Device Driver window is displayed, as shown in the following example:
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PNS Pneumatic Station Device Driver. Device ID: 21 o] ® s
I Control Mode I Open CIM Messages
v Device Driver in Real Mode

— Start new session —

~Troubleshooting -

Reset Eror |

Repeat Ignare |

Message was Sent

|C:\Users\Public\Documents\Intelitek\OPENCIM\Projects\CIM-08-A-DEMO\WS2\ |172.16.12.178

Figure 163: Pneumatic Station Device Driver

@ To stop the pneumatic robot program execution, press the Emergency Stop button on the front
panel of the pneumatic station.

9.13.4. Pneumatic Station Troubleshooting

Wheneveraproblemis detected with the operation of the pneumaticstation device driverin the
OpenClMenvironment, the pneumaticstation Errorledis automatically turned on and the Pneumatic
Station Device Driver window appears (as shown in Figure 163: Pneumatic Station Device Driver). This
section describes how to correct the example error messages that may appear.

9.13.5. Station Not Ready - Error Message

This message can appeardue to the following reasons:

The Emergency buttonis pressed onthe pneumaticstation

Solution: Release the Emergency button and then press the| =] and| petees | buttons.

The pneumaticstationisworkingin Standalone Mode or Basic Operations mode.

Solution: Deselect the ﬂl button or oukns | buttonandthen click the buttoninthe
Pneumatics Station window.

The PLC ON button on the pneumaticstationis turned off.

Solution: Press The PLC ON buttonor cIickthe button and thenclick the buttoninthe
Pneumatics Station window.
9.13.6. Block is Missing — Error Message

This message appearswhen ablockis missing. To correct the errorfollow the procedure described
below.

An example of an error message is displayed bel ow.
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P Pneumatic Staticn Device Driver. Device ID: 21 el e

I Coatrcl Mods | Open Clkd szssayss

TassO . a100M

PauCount : 6

Prg: "POPLC"

Pars - "4.441,1 5411 0"

< Put block, on the template >
* Block is missing *
Dirver_SendE roe

¢ Put block on the templats >
4 Diiver_SendStat
Trovo=shccang Ditvear_SendFrich

410001 0.000000

410011 0000000
SesetEnor | Diiver_SendEnd

TasklD - 410012
PaCount : 6
l Pra: 'PCALL

Fepeot Ignore

Measage was Saal

(C\Users\Public\Dacuments\ntelitek\OPENCIM\Projects\CIM-08-A-DEMCAWS 2\ [172,16,12,178

Figure 164: Pneumatic Station Device Driver — Error Message

To resetthe error and continue with the pneumaticprocess:

From the Pneumatics Station Device Driverwindow selectthe F®**'E™  puttontoresetthe errorstatus
on the pneumaticstation. The pneumaticstation's Errorledis turned off.

1. Manually Place the block on the template orinthe feederas required.

2. Selecttherequiredoption, as follows:

grezs Selectthis option after manually placingthe block onthe template.

Select this option after manually placing the blockin the feederto enable
the pneumaticstation to proceed with the process.

The pneumaticstation will proceed with the process.
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9.14. PROCESS DEVICE DRIVER

The process device driverrunsona PC that controls the process station via the Vuniq software. The
stationis controlled via PLC, usingan RS232 interface. This section describes the installation,
configuration, operation and troubleshooting procedures of the process device driverand includes the
following:

e Installingthe Vuniq Software
e Configuringthe Vunig Application Settings
e Operatingthe Process Device Driverin OpenCIM - Real Mode
e Viewingthe ProcessingStation Information
e Process Station Troubleshooting
For additional details referto the following references provided:
e PS-2800 Process Control —Maintenance Manual
e PS-2800 Coating System —Student Manual

The process station consists of seven baths. Each bath has a specificfunction. The station performs the
followingtasksinthe OpenCIMenvironment:

e Liftsthe template and raw material off the conveyerand placesiton the buffer.

e Liftsthe raw material off the template and performsthe processthatis displayedinthe Vuniq
software. Atthe end of this process the processed partis placed back on the template.

e Liftsthe template and processed part off the bufferand placesit back on the conveyer.

9.14.1. Installing the Vuniq Software

Aftersetting up the hardware station, as described in the PS-2800 Process Control —Maintenance
Manual, the nextstepisto install the Vuniq software that supports the process station hardware. This
includesinsertingthe licence plug, copying the application files to the default directory and more.

To install the Vuniq software:

1. Installthe VuniqforWindows 4.5applicationand follow the instructions providedinthe

installation wizard. When the installation is complete, the Vuniq Y“"4 iconis displayed onyour
desktop.

2. Installthelicensepluginthe parallelportonthe PC.

3. Copythe \\Projects\LIB\Vunig40\proc directory from manager computeron local network to
the [default system drive (forexample C:)]\vunig40directory on the workstation computer. This
directory containsthe files thatare required to configure the Vuniq Application Manager to work
with the process station.
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@ These directories containing the files required to configure the Vuniq Application Manager are
the default directories and can be changed as required.
a
W

4. Fromthe Start/Search menu select Vuniqordouble-click the Vuniq Y4"i4 jcon fromyour
windows desktop. Right-click the icon and select “Run as Administrator”. The Vuniq for Windows

7
mainwindow is displayed and the Vuniq icon appears onyoursystemtray.

7
5. Fromthe Windows system tray, right click the Vuniq icon. Apopup menuisdisplayed.

6. Select Application Manager. The Vuniq Application Manager window is displayed.

'Vuniq Application Manager a7
Current application path:
lc:\vuniq40\app LJ Restart!
Applications
Rescan | Add... | Delete | Close |

Figure 165: Vuniqg Application Manager (Process)
7. Inthe Currentapplication path field, enterthe [default system drive (forexample
C:)]1\Vuniq40\proc path that was defined as the default directory during the installation process.

8. Click Restart. The Main Process Station window (shown in Figure 167: Main Process Station) is
displayedinthe background. Click Close to close the Vuniq Application Manager window.
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9.14.2. Configuring the Vuniq Application Settings

Afterinstallingthe Vunigsoftware, the next stepisto define the Vuniq application settings. This includes
definingthe port numberand verifying that communication exists between the pneumatics station and
the computer.

To define the Vuniq Application Settings:

%
1. Fromthe Windows system tray, right-click the Vuniq icon. A popup menuisdisplayed.
2. Select Applications Settings. The Vuniqg Application Settings window is displayed.

3. Fromthe Category area, select Communications, the General tab appearsinthe
Communications area.

@Vunlq Application Settings X
Category: Communications i
General | [
Ports:
Appearance ons General ‘ Modem | Advanced ‘ Performance ‘
DataTahle [2-ModBus |
v Agive Type: [Local Par ~
Phone Book
Netwarking Driver: ]ModBus LI
Data Transfer
Trends Port: COM1 v | Parity: even vl
Security
File Locations Baud rate: |9600 v | Stop hits: ’1_3

Data bits: |8 v | [ Hardware handshake

Status variable: I

Add... I Delete

Application Manager... I Reload Tagnames | oK | Cancel | Apply |

Figure 166: Vuniq Applications Settings (Process)
4. Fromthe Port drop downlistselectthe required portnumber. (The default port numberis

COM1) and click OK.

7
5. Right-clickthe Vuniq icon. A popup menuisdisplayed.

6. SelectOperatorScreens. The Main Process Station windowis displayed.

9 OpenCIM Device Drivers 287
9.14 Process Device Driver



Intelitek»»

H B e

Simulation [ Main Process Station I
Mode
s | e | [

Operation Screen

C S EIE 8 T 2N

Basic

. Real mode
Operations

Start ‘ Stop

B - (O -

- Control | Trend |
WmE - (O - -
BEE - ) - -
O - () - -

Figure 167: Main Process Station

7. Verify thatthe- buttonisgreento indicate that the communication between the process
station and the computeris working properly.

® [fthe - buttonis notdisplayedin green pressEl or pressthe PLCON button on the
front panel of the process station.

W
8. Right-clickthe Vuniq icon. Fromthe displayed popup windowselect Quitand then click
Yes at the displayed confirmation message to exit the Vuniq application.
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9.14.3. Operating the Process Device Driver in OpenCIM - Real Mode

Afterinstallingthe software and defining the settings, you can operate the process device driverinthe
OpenCIMenvironmentin Real Mode. Thisincludes, loading the Process Station Device Driver fromthe
CIM DDLoader window, and running the CIMManager.

To operate the process device driverin OpenCIM (realmode):

1. Selectthe Loadericonwhere the processstationisinstalled. The CIMDDLoader window is

displayed.
"B CIM DDLoader =3EoR X"
File
-~
® O+ @
__ Driver | Simulation|Load
| CIMSAF O
| SCORBASE - 64 O
:PROCDRIVER ia
| Ready j y

Figure 168: CIM DDLoader (process)

2. Ensurethat the Simulation column of the PROCDRIVER is deselected and then click the Load

Selected Drivers iconto load the Process Station Device Driver software. This activates the
process device driver and displays the Main Process Station window. Verifythatthe-

and - buttons are displayedin green, toindicatethat the stationis working properlyin
the OpenCIMenvironment.

3. Toreviewthe CIMMessages, select Process Station Device Driver. The Process Station Device
Driver window is displayed, as shown in the following example:
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P8 Pneumatic Station Device Driver. Device ID: 21 (o] & =
I Control Mode | Open CIM Messages
N -] oD nReao

--- Start new session -
TasklD : 30020
ParCount : B

Prg: "PCPLC"

Pars: "0,1,2,203,1,1"

< Take Template from the conveyor >
Driver_SendStart

Driver_SendFinish

30020 0.000000

30020 0.000000
—Troubleshooting Driver_SendEnd

TasklD : 2030021
ParCount: 0
ResetError Prg- ™

Pars: "™

Message was Sent

EC:\Users\Pub|ic\Documents\InteIitek\OPENCIM\Projects\CIM—OS-A—DEMO\WS2{ [172.16.12.178

Figure 169: Process Station Device Driver

® 7o stop the process robot program execution, press the Emergency Stop buttonon the front panel
of the process station.

9.14.4. Viewing the Processing Station Information

You can view the processing stages atany time throughout the process fromthe Process Station -
Program Screen window. Information includes, cycle, time set, bath numberand more.

To view the processing stages:

¥
1. Right-clickthe Vuniq icon. A popup menuisdisplayed.

2. SelectOperatorScreens. The Process Station - Program Screen window is displayed.
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[ Process Station - Program Screen ]

] e | e | e |

Basic

Operations Healmode

Step |[Cycle | Time Set Bath No Y Position Auto Mode
1 2 0 0 0
2 3 3 5 5 Step Mode
3 | 2 0 0 1 Next Step
4 1 1 2 3
5 1 3 6 3 Step Counter 0
6 3 0 0 1
7 2 0 0 2
8 3 0 0 1]
9 0 0 0 0
10 0 0 0 0
1 0 0 0 0
12 |0 0 0 0 MOVE >> 0
13 0 0 0 0
% | 0 0 i 0

2;50;410 [off

Figure 170: Process Station — Program Screen

3. Verifythatthe- buttonis greento indicate that the communication between the process
station and the computeris working properly.

@ Ifthe - buttonis notdisplayedin green press or pressthe PLCON button on the
front panel of the process station.

You can now view the various stages of the process, such as the amount of time that a specificpart
remainsina specificbath andso on.
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9.14.5. Process Station Troubleshooting

Wheneveraproblemis detected with the operation of the process station device driverinthe OpenCIM
environment, the process station Errorled is automatically turned onand an Error Screen appearsin the
CIM Manager application (asshowninthe example below).

@ Error Screen o] B (=
Station: | WS 2 Part: I TEMPLATE#010001
Machine: I PROCST1 Next Process: I PROCESS
Order: [ CIM ORDER Next Machine: ] PROCESS1
Action: ’ PLACE
EmorMNo. | 3 Program Prgld 1 Line | 1
Source | LNV [ 2 Target | PROCESS1 [1
I IGNORE ERROR i CONTINUE ON TARGET l
FAIL OPTIONS
(¢ Total Lostof Patt ¢ Process Unoperative ¢ Machine Unoperative FalL '

Figure 171: CIM Manager Error Screen

To correct process station errors:

1. Fromthe CIM Manager Error Screen, click .2 .. The Process Station Device Driver
window appears displaying the errorthat occurredin the system.
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"PHS Pneumatic Station Device Driver. Device ID: 21 & |3
I Control Mode I Open CIM Messages
Beal - Device Driver in Real Mode
- Start new session -

TaskID : 30028

ParCount : 6

Prg: "PCPLC"

Pars:"0,1,2,2031.1"

< Take Template from the conveyor >

* No template on load position! *
Driver SendErmror

— Troubleshooting

Reset Error |

Message was Sent

lC:\Users\PubIic\Documents\lntelitek\OPENCIM\Projects\CIM—08-A-DEMO\WSZ{ [172.16.12.178

Figure 172: Process Station Device Driver - Error Message

7
2. Right-clickthe Vuniq icon. A popup menuisdisplayed.

3. SelectOperatorScreens. The Main Process Station windowis displayed, as shownin, Figure 167:
Main Process Station.

4. From the Main Process Station window, deselectthe buttonandthenselectthe
Eagie
_ostlne | button to enter basicoperations mode.

5. Fromthe Generalarea,selectthem button thatislocated tothe right of the
Manipulator Control option. The Process Station - Manipulator Control Screenis displayed.
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E A e
[ Process Station - Manipulator Control Screen ]
opﬁcf;iifms Real mode Start | Stop | Pause | Reset |
| MovE>o ] [ ov |
[ [ mswe»1 ] [ on |
(Crom»z ) [ ov |
<_[>) o)
DELAY
_—
ealliS =
X Y g
- =

Figure 173: Process Station - Manipulator Control Screen

6. Fromthe Gripperarea, selectthe arrow buttonthatis located to the right of the

option. The robotis sentto the home position.

7. Deselectthe —»# s | bytton andthen selectthe ™™ | button to enter Real Mode.

%

8. Clickthe icon toreturn to the Main Process Station window (shown in Figure 167: Main
Process Station).

9. Fromthe CIM Manager main window, selectthe redi‘ Stopiconto stop the processesinthe
OpenCIMenvironment.

10. Correctthe problem manually and then pressthe green Starticon torestartthe process.
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10.Web Viewer

The Web Viewerapplication enables you to remotely access aspecificCIMManager cell and track the
production cycle of the CIM cell from the various view tabs. Thisincludes, the graphicdisplay of the
operations being performed, the actions performed on system devices as they occurinthe production
cycle, informationregarding the storage locations and more.

This chapter describes how toinstall and access the Web Viewerclient. Itincludes the following:
e Installingthe Client, describes how toinstall the web viewer clientapplication.
e Accessingthe Web Viewer, describes how to activate the web viewer application.
e WebViewerMain Window, introduces the elements of the web viewer main window.
@ Beforeaccessing the Web Viewer, you must first verify that the IIS is installed and
thatthe DCOM has been configured (described in Chapter 4, Installation). You must

then verify that the Web Viewer modeis activated (described in CIM Modes,
Chapter 6, Operating CIM Manager).

10.1. INSTALLING THE CLIENT

The Web Viewerclientisinstalled through Internet Explorer (version 5.0and higher). If required you can
save the installation file to a specified directory for future install ations.

To install the Web Viewerclient:

P
1. Fromyour Start menu, clickthe (e Internet Explorericon. The Internet Explorer main
window is displayed.

2. IntheAddressfield enterthe IP or hostname of the computer containingthe
CIM Manager that you want to install from, asinthe following examples:

http://<hostname>/webcimviewer/start.asp
OR
http://<IP Address>/ webcimviewer/start.asp

The OpenCIMWeb Viewer Initial page is displayed.
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: fé OpenCIM Web Viewer - Windows Internet Explorer E@

%v |E http://127.0.0.1/webcimviewer/start.asp - “f‘ x | ‘ Live Search s - ‘

57 4l @ OpenCIM Web Viewer ]7\ 5o~ - % - |pPage~ (iToolsw
intelitek»»

OwentCiM Webh Viewer

Download
Start
Best viewed using Intemet Explorer 6 and higher
0 Internet | Protected Mode: On #100% ~

Figure 174: Web Viewer Installation Window

3. Click Download the File Download window is displayed.

File Download - Security Warning ==
Do you want to run or save this file?

‘—. l. Name: webviewerclient.exe
—_— Type: Application, 39.4MB
From: 127.00.1

Run ] [ Save ] [ Cancel

While files from the Internet can be useful, this file type can potentially
harm your computer. If you do not trust the source, do not run or save this
software. What's the risk?

Figure 175: Web Viewer Download Window
4. Selecttherequiredoption, asfollows:

= SelectRuninorderto run this program fromits current location.

= The Web Viewer Client Setup windowis displayed. When the installation is complete, click
Finish.OR

= SelectSaveinordertosave this programto a specified directory for future installations.

Afteryou haveinstalled the clientthe nextstepistoaccess Web Viewer, as described in Accessing the
Web Viewer.
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10.2.

ACCESSING THE WEB VIEWER

Before accessingthe Web Viewer, ensurethat the CIM Manager that you want to access is currently

open.

To access the Web Viewer:

1

P
Fromyour Start menu, click the Le Internet Explorericon. The Internet Explorer main
window is displayed.

2. In the Address field enterthe IP or hosthname of the computer containingthe CIM
Manager that you want to access according to the following examples:

http://<hostname>/webcimviewer/start.asp
OR

http://<IP Address>/webcimviewer/start.asp

The OpenCIMWeb Viewer Initial windowis displayed, as shownin Installing the Client.

3.

10.3.

Click Start. The Open CIM Web Viewer appearsdisplayingthe GraphicDisplay tab, as shownin
GraphicDisplay Tab.

Ifthe CIM Manager of the computerthat you wantto access is currently inactive, an information
dialog box is displayed, informing you that CIM Manager that you currently want to access is
currently closed.

WEB VIEWER MAIN WINDOW

The Web Viewer main window contains the following elements, each of whichis describedinthe
sectionsthatfollow:

Graphic Display Tab, displaysa 3D display of the operation being performedinthe CIMcell.
View SchedulerTab, displays the schedulerinformation of the CIM cell.

View Program Tab, displays the A-Plan (meaning, the production work order) of the CIM cell.
View Leaf Tab, displays the production activitiesinthe CIMcell.

View Order Tab, displays the current manufacturingorder.

View Storage Tab, displays the currentlocation of partsin the CIM cell.

View Device Tab, displays the actions performed by system devices.

View Pallet Tab, displays the palletsinthe CIMcell the current status of each pallet.

Web Viewer Status Bar, displays CIMcell information, such as current status, elapsed time and
more.
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e ViewAbout Tab, displaysdialog withinformation about Web CIM Viewer software and CIM
software of the Cell thatis currentinview.

10.3.1. Graphic Display Tab

& OpenCIM Web Viewer - Windows Internet Explorer e
‘ e http://l27.0.0.1/webcimviewer/index.asp| -

Graphic Display I View Scheduler l View Program l View Leaf l View Order I View Storage l View Device I View Pallet IAbout |

EEESB L3S0

Current State | Time: 00:00 | |SETSPEED 1 1

Figure 176: Graphic Display Tab

The Graphic Display tab enables you toview the graphicdisplay that currently appears on the CIM
Manager of the computerthatyou are currently accessing. For furtherinformation referto Graphic
Display and Tracking in Chapter 6, Operating CIM Manager.
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10.3.2. View Scheduler Tab

& OpenCIM Web Viewer - Windows Internet Explorer =) (=%
|g http://127.0.0. LAwebcimviewer/findex.asp v‘
Graphic Display | MMew Scheduler | \iew Program | ew Leat | ew Order | ew storage | ew Device | ew paler | bou |
E 9 Planned: (V] Start V] Finish (V] Duration Inerval(Min) T
Be . terval(in b
Actual: Start (V] Finish (V] Duration
Aachine/Par Planned Actual 0
Start Fiish  |Duration | Start Fish  [Duation |01 [2[3[4[s[e[7[e]9a]u]n]12]13]14]15]16]17] 18
=] COVERE|00:11:56 |00:35:45 [00:23:49
1 EXPER|00:11:56 | 00:12:51 00:00:55 —
JdiG1 |00:31:55  |00:32:05  |00:00:10
1 WSN1 | 00:34:51 00:35:45 | 00:00:54
Done & Intemet | Protected Mode: On F100% v

Figure 177: View Scheduler Tab

The View Schedulertab enables youtoview the current (planned and actual) schedulerinformation of
the CIM Manager thatyou are accessing. Forfurtherinformation referto CIM Schedulerin Chapter6,
Operating CIM Manager.
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10.3.3. View Program Tab

& OpenCIM Web Viewer - Windows Internet Explorer EI@
€ | bt/ F127.0.0 1 Avebeirviewerfind exasp v|
Graphic Dizplay | "ew Scheduler |\.1en.u Pragram I'\-ieul Leaf “Aew Order “dew Storage “ew Dewvice dem Pallet |P4hnl.rt |
Lewvel Part Action Subpart Target Inc| Parameters P1

1 TopBatch

2| ASSEMBLE % PRODA | MAKE A55EMBLE v PRODA 1 1.1.1.P.1.00:00:00

3| ASSEMBLE %W PRODA .1 PLACE TEMPLATE A5R514

4| ASSEMBLE v PRODA.T RENAME BASE wITH HOLE SUP

5| ASSEMELE =% PRODA.T MEXT

BE|ASSEMBLE = PRODA.1 PRESS BASE wITH HOLE SUP | HYDRAPRESST

F|ASSEMEBLE ¥V PRODA.T End_Assembly | ASSEMBLE = PRODA.T JIGeS ASSEMBLE X

3| ASSEMELE v PRODA.1 ASSEMBLE =Y [CHECK/1.1 BASE WITHHOI 1

3| ASSEMBLE ¥V PRODA.T BASE BASE WITH HOLE SUP | JIGs3

10| ASSEMELE = PRODA.T Assembly ASSEMBLE =W PRODALT JIGHTS ASSEMBLE X

11| ASSEMELE = PRODA.T GET BASE WITH HOLE SUP  A5RS514

11| CHECKA A Todzzembly ASSEMBLE =W PRODALT JIGHTS ASSEMBLE X

12| CHECKA A REMAME

13| CHECKA A FREE TEMPLATE ASRS

14| CHECKA A PLACE = SUP RaCK]

15| CHECK.A A CHELCK. =V 5P

16| CHECK.A A GET 5P ASA514
Done & Internet | Protected Made: On 2100 -

Figure 178: View Program Tab

The View Program tab enablesyoutoview the current production work order of the CIM Manager that
you are currently accessing. Thisenables you to track the current production status of the CIM Manager.
For furtherinformation referto Program View in Chapter 6, Operating CIM Manager.
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10.3.4. View Leaf Tab

& OpenCIM Web Viewer - Windows Internet Explorer (o= =
|E, bt 127000, e beirnviewverfindexasp v|
|- Graphic Display e Fcheduler “dew Program wew Leaf “lew Order “ew Storage “ew Dewice “dew Pallet Ahbout

Sub Part of Part ";er'g:l Process Status | Part ID BarCode | Leaf D L L2 |L3

e SUPM PLACE TEMPLATE#040002 an CHY (1] a1 40002 W SUP TEMPL

of A5SEMBLE =% PROD/| -» CHECK =V« SUP 524 523

BASE wITH HOLE SUP[1 | GET BASE “w/ITH HOLE SUFP ASRS14 7 20010 B&SE w/ITH HOLE 5 TEMPL

of A5SEMBLE X PRODY| -» Azzembly ASSEMBLE = PRODA.T JIG 527 526

B LS 2P > Assembly ASSEMBLE v PROD/.1JIG> 7 30010 BASE WITH HOLE 3| TEMPL.
Cone & Internet | Protected Mode: On HU00% -

Figure 179: View Leaf Tab

The View Leaf tab enablesyoutoview the description of the current production activities in the current
CIM cell of the CIM Manager that you are accessing, describingthe current operation being performed
on eachitemas well as the operation that will followimmediately. For furtherinformation referto Leaf
View in Chapter6, Operating CIM Manager.

10.3.5. View Order Tab

& OpenCIM Web Viewer - Windows Internet Explarer =N =h ==
|§, hittpi 127000 Ve b cirmviewrerfindexasp v|
Graphic Display “dew Scheduler “dew Program “ew Leaf ‘e Order “ew Storage “dew Device “dew Pallet Aot
Mo Fart Total Done Fails
1| EEEEE LE v PRODA.T 1 0
Done & Intemet | Protected Mode: On H100% -

Figure 180: View Order Tab

The View Ordertab enablesyoutoview a copy of the manufacturing order of the current cell of the CIM
Manager that you are accessing. Forfurtherinformation, referto OrderView in, Chapter 6, Operating
CIM Manager.
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10.3.6. View Storage Tab

& OpenCIM Web Viewer - Windows Internet Explorer (o= =
£ http L2700 LAvebcimviewerfindexasp v|
Graphic Display | e Scheduler I “dew Program “dew Leaf “lew Order “wew Storage Sew Dewice “dew Pallet Iﬁbout |
Storage Index | Status Part Template Device D
72A5R514 1| Empty EMPTY EMPTY 1
ASR514 1 & LATHE SUP TEMPLATEHO20005 21
ASR514 2 & LATHE SUP TEMPLATEHO20006 21
ASR514 3 & LATHE SUP TEMPLATEH®O20007 21
ASR514 4 & LATHE SUP TEMPLATEHO20008 21
ASR514 ] & LATHE SUP TEMPLATEH®O20003 21
ASR514 3 & MILL SUP TEMPLATERO10005 21
ASR514 7 & MILL SUP TEMPLATERO10006 21
ASRS14 i & MILL SUP TEMPLATEROI0007 21
ASRS14 3 & MILL SUP TEMPLATERO10003 21
ASRS14 10 & MILL SUP TEMPLATERO10003 21
ASRS14 1 & s SUP TEMPLATEHRO40002 21
ASRS14 12 & s SUP TEMPLATEHRO40003 21
ASRS14 13 & s SUP TEMPLATEHRO40004 21
ASRS14 14 & s SUP TEMPLATEHRO40005 21
ASRS14 15 & s SUP TEMPLATEHRO40006 21
ASRS14 16 & BaLL GAME BASE TEMPLATEHROS0003 21
ASRS14 17 & BaLL GAME BASE TEMPLATEHROS0004 21
ASRS14 18 & BaLL GAME BASE TEMPLATEHROS0005 21
ASRS14 13 & BaLL GAME BASE TEMPLATEHROS0006 21
ASRS14 20 & BaLL GAME BASE TEMPLATEHROS0007 21
Done & Internet | Protected Mode: On 100 -

Figure 181: View Storage Tab

The View Storage tab enablesyoutoview a list of every storage location defined in the CIM system. For
furtherinformation, referto Storage View in Chapter 6, Operating CIM Manager.

10 Web Viewer 302
10.3 Web Viewer Main Window



Intelitek»»

10.3.7. View Device Tab

& OpenCIM Web Viewer - Windows Internet Explarer = =h===
|§, hittpi 12700 Lwebcirmviewerfindexasp v|
Graphiz Display “ew Scheduler “dew Program “dew Leaf “wew Order lew Storage e Dewice “ew Pallet Iﬁbout |
Device Status | Achion Station Device D
F2ASRS14 w501 1l
ROBOT16 w303 Ell
PRELSTA W52 21
ROBOT1S w504 4
HYDRASTT w50 1
HYDR&PRESST w50 261
ROBOT13 w505 a1
ROBOTY w507 fil
ROBOTS w503 a1
RDR1 w501 13
EXPERTMILLT w503 KX
PLT3000_1 w504 43
LSREMNGRW1 w505 53
WSN1 w507 78
BELTCH w507 7B
RTABL1 w507 77
GLUEY w508 25
Done & Internet | Protected Mode: On #100% -

Figure 182: View Device Tab

The View Device tab enablesyoutoview alist of every robotand machine (including QCdevices) aswell
as a description of the currentaction being performedin the current CIMCell of the CIM Manager that
you are accessing. Forfurtherinformation, referto Device Viewin Chapter 6, Operating CIM Manager.
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10.3.8. View Pallet Tab

& OpenCIM Web Wiewer - Windows Internet Explarer [=[@ ==
|§, hitp://127.0.0. 1 e bcirnvieer/index. asp - |
Graphic Display I “ew Scheduler I “dew Program L “dew Leaf I “dew Order I “dew Storage “wew Device I “dew Pallet IPbout |
[Wo [Stabis  [To St Part [Product | Template Last St/ Sim. Place
1 Release 1 FREE TEMPLATE TEMPLATE#01001 3 11
2| Release 3 BOX BOX TEMPLATE#01000 3 10
| 3|Pass 2 BOX BOX TEMPLATE#01000 3 9
4|Release 2 BOX BOX TEMPLATE#01001 2 8
| 5|Pass 3 GET TEMPLATE TEMPLATE#01002 2 7
|6 Release 2 BOX BOX TEMPLATE#01000 1 3
| 7|Pass 999 1 2
8| Pass 999 1 1
2| Ready
10/ Ready
11| Ready
12| Ready
13| Ready
| 14|Ready
15| Ready
| 16| Ready
Daone € Internet | Protected Mode: On E100% -

Figure 183: View Pallet Tab

The View Pallettab enablesyoutoview alist of every palletin the CIMCell and a description of its
currentstatus. For furtherinformation, referto Pallet View in Chapter 6, Operating CIM Manager.

10.3.9. Web Viewer Status Bar

|| Current State | Time: 00.00:00 | REAL | CREATEOBJPATH 524 5

The Web Viewer status bar consists of the following elements:

Option Description

Status: Displaysinformation regarding the status of the CIM Manager that

l Current State l you are accessing, as follows:

= Manageris Open: Displayed assoon as the CIM
Manager is opened.

= Manager is Closed: Displayed when the CIM Manager is

closed.

= Synchronizing Graphics: Displayed when synchronizing
graphics of the current state of the CIM Manager that

you are acccesing.

= CurrentState: Displayed when the current graphic
state of the CIM Manager is displayed in the Graphic

Display tab.
Time: The time that has passed since the start of productioninthe CIM
Manager.
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Time: 00:15:20

Mode: CIM Manager modes of operation:

= Simulation Mode: The CIMManager does not
communicate with device drivers. This mode does not
require either hardware ordevice driversinorderto
operate.

= Real Mode: The CIM Manager commmunicates with all
device drivers, whetherornothardwareisin use. This
mode requires that all device drivers which are ne ed for
a specficapplication be loaded, so that the CIM
Manager can transmitand receive messages.

Graphic Messages: Graphic messages that appeardescribing the graphicprocess. The
| Order is Completed message appears at the end of the production
process, indicatingthe orderhas been complete.

bowe 21 2291 4

10.3.10. View About Tab

The Web Viewer About tab displays adialog with information about CIM software and Web CIM Viewer
software, and a shortcut to the Intelitek web sitefor support and information.

I il

£ | AbhoutWeb Viewer -- Wiebpage Dialog @
&) httpi//127.0.0. Liwebcimyiewer/IndexASPAVCI= v |

Copyright @ Intelitek 2009
Open Cimn Manager
Wersion:4.5
Web¥iewer
Wersion:4.5

wuww.intelitek.com

a Internet | Protected Mode: On

Figure 184: View About Tab
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11.0penCIM Programming

This chapter providesvarious programming and advanced OpenClMfeatures. Itincludes the following
sections:

11.1.

Robotic Programming for OpenCIM, describes the robotic programming commandsin
OpenCIM.

CNC Programming for OpenCIM, describes the CNC programming commands in OpenCIM.
Robot and CNCInterface, describesthe CNCsynchronization mechanismin OpenCIM.

Optimization Enhancement Using Open Source, describes how to add new algorithmstothe
existing list of algorithmsin the CIMOptimization Manager.

Experimenting with Production Strategies Using the A-Plan, describes the structure of the A-
Planand providesinstructions how to modify it.

ROBOTIC PROGRAMMING FOR OPENCIM

In the course of production, OpenCIMuses aset of robotic programs which control the movement of
robots and the operation of peripheral devices connected to a robotic controller. When you wantto
teach a robot (or otherdevice) to performanew task or to achieve better performance at a task, you
needtoeditor create robotic programs. This need arises whenyou:

Install anew device at a station.
Move a device ora robot to a new location.

Add or change a process or part definition (in the Machine Definition or Part Definition utility
programs) that relieson aroboticprogram.

Add or change robottasks or parameters. Forexample: speed (slow, medium, fast) orthe way
the robot moves (linear, circular, etc.).

Add or change the parameters of the devices attached to the roboticcontroller.

This section describes how to write robotic programsin the OpenCIM environment. These programs
directa robot (orother device attached to a roboticcontroller) to:

Move an objectfrom place to place (pick-and-place operation).
Perform certain system functions (e.g. how toreactin case of a robot collision).

Perform some other production process (e.g. bar code, pneumaticscrewdriver, CNCinterface,
etc.)
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11.1.1. The Pick-and-Place Strategy

OpenClMuses the pick-and-place strategy to minimize the number of custom robotic programs required
to transfer parts between locations at astation.

Having fewer programsyields several benefits:
= |Lessprogramming effortto write the original programs.

= Fewerchangestobe madeinthe eventdevicesare added, deleted, or moved.

= Fewerproblemsandeasiertodebugsince all GETand PUT programs share a common
structure.

= Requiresless memoryinthe roboticcontroller

Instead of writingindividual robotic programs to move a part between two locations (a point-to-point
approach), the pick-and-place strategy provides a more systematic method thatrequires only two
programs for each location, a GET and PUT. A GET program picks up a part from a location. APUT
program places a part at a specificlocation. GETand PUT programs for differentlocations are designed
to work togetherto allow the robot to take a part from any location (GET) and deliverittoany other
location (PUT).

For example, if there are six locations at a station, it would require 30 point-to-point programs to cover
all the possible combinations of moving a part between any two locations. The pick-and-place approach
requiresonly 12 programs (6 GETs and 6 PUTs).

A Free MovementZone is the key to getting GET and PUT programs to work together. Thiszoneisa
region approximately %2 meterabove work surface in which the robot can move freely and quickly
between locations without encountering any obstacles.

The firstoperationina GET or PUT programis to move the robotin a straightline toa position directly
above the location whereitis needed. Fromthere, aprogramuses a set of detailed roboticcommands
to maneuverthe robotarm to a pointwhereitcan pick up or place a part at a specificlocation. Whena
GET or PUT begins executing, itassumes thatthe robotarm isin the Free Movement Zone waiting fora
command.

A typical pick-and-place scenariois shown inthe figure below. In this scenario, the CIMManagersends a
command to move a part from buffer2to a ROBOTVISIONpro camerafora quality control test. This
pick-and-place commandissenttothe roboticdevice driver. The device driverin turn sends commands
to the roboticcontrollertorun the corresponding GET and PUT programs described below.
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Figure 185: Robot Movements Controlled by Separate GET and PUT Programs

GET (from buffer2)

1

2.

3.

Move the empty robotarm in a straightline through the Free Movement Zone to a point directly
above the buffer.

Lowerthe arm and grab the part fromthe template sittingin the buffer.
Raise the arm back up to the Free Movement Zone directly abovethe buffer.
PUT (underthe camera)

Move the robotarm holding the part through the Free Movement Zone toa pointabove the
ROBOTVISIONpro camera's viewing area.

Lowerthe arm and set the part withinthe camera's field of view.

Raise the arm back up to the Free Movement Zone directly abovethe camera.

At end of the GET, the robot is holding the partin the Free MovementZone while it waits forthe PUT
program to begin executing.

At the end of the PUT, the robot is emptyandit waitsinthe Free MovementZone forthe next GET
operation.
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11.1.2. Overview of a Pick-and-Place Command

The CIM Manager tellsarobot to move a part/template from one device at a station to another by
sendinga pick-and-place command tothe appropriate roboticdevice driver. The devicedrivertells the
controllertorun the roboticprograms GET and PUT that are associated with the locations specifiedin
the pick-and-place message.

Each device hasa GET program associated with it which tellsarobot how to moveinorderto pickup a
part at this location. Similarly, each device hasa PUT program which tells arobot how to place a part at
thislocation. The names of these robotic programs take the form of GTxxx and PTxxx (for ACLprograms)
and GETxxx and PUTxxx (for Scorbase programs), where xxx is the ID of the device.

The device drivertellsthe controllertorunthe appropriate GTxxx and PTxxx that are associated with the
locations specified in a pick-and-place command.

Each GET program is dedicated to picking up an objectfrom a single location. Each PUT program is
dedicated todeliveringan objecttoa single location.

In orderto move a part from any location at a station to any otherlocation, all GET and PUT programs
are designedto be used togetherinany combination.

For example, to move atemplate fromthe ASRSto a pallet waiting on the conveyor, a pick-and-place
command would specify running the following robotic programs:

e GT002 - Take template from ASRS (002 = ASRS device ID).
e PTO0O01 - Put template on conveyor pallet (001 = device IDfor conveyor)

Note that the device IDsfor GET and PUT are different. If they were the same this would mean that the
robot was returningthe part/template tothe same location whereit had just pickeditup.

All GET and PUT programs for a robot must be designed to work together. This entails that:
e Theyread the same set of pick-and-place parameters (storedin globalvariables).

e Whena program ends, it must leave the robotin a positionthatenablesitto moveinany
subsequentdirection (since you do not know at the time of writing the programs where the next
GET or PUT will send the robot).

e Theyuse the same synchronization mechanism which allows a GET program to activate any PUT
program.

@ The names of the Robotic programs are different for ACL programs and Scorbase
programes, as follows:

GTXXX and PTXXX are used for ACL programs.

GETXXX and PUTXXX are used forthe Scorbose programs.
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11.1.3. Teaching Robot Positions

The path that a robot follows is made up of points called robot positions. These positions can be
“taught” using a teach pendant or roboticsoftware, forexample, ACLor Scorbase. The coordinates
associated with these positions are normally stored in the required program file See the robotic
documentation foracomplete discussion of how to teach robot positions.

@ Tip: When planning robot movements, take into consideration obstacles caused by parts under
production. Forexample, after placing a part, the robot may notbe able to retrace its
movements without colliding with the part it just placed.

Also note that the same part at the same location may require two different robot positions
before and after an assembly operation.

11.1.3.1. Response Messages (from Robotic Programs to the CIM Manager)

The programs GET and PUT send the Start, Finish and End status messagesto the CIM Manager viathe
roboticdevice driver, each of these messages is described in the table below.

Status Message

Description

Start

Finish

End

The GET program sends a Start message to reportthat the robot has grasped the
part/template and has moved clear of the source device. This Start message
indicates thatthe source device can continue with other processing even while
the robot continuesto move.

The Start message can speed up time critical operationsinthe CIM. Forexample,
strategic placement of the Start message can be used to expedite the flow of
palletsonthe conveyor. Assoon as a robot has lifted atemplate from a pallet, the
GET program sends a Start message. The CIM Manager can then release the pallet
even while the robot continues to move the template.

The PUT program sends a Finish message toreportthat the robot has placed the
part/template atthe destination device. The Finish messageindicates that the
destination device can now proceed to process the part/template even whilethe
robot continuesto move back to itsidle position.

The Finish message can be usedto speed up time-critical operationsinamanner
similartothe Start message. Forexample, as soon as a robot has placed a
template ona conveyor palletand moved out of the way, the PUT program can
send a Finish message. The CIM Manager can thenrelease the palleteven while
the robot continuesto move toits final resting position.

The PUT program sends an End message toreport that the robot has completed
this pick-and-place operation andis now available forthe next command.
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@ Tip: In orderto avoid delaying the conveyor unnecessarily, send the Start and Finish messages as
soon as possible when writing GET and PUT programs that deal with moving a part template
to/froma conveyor pallet.

Formostother devices, the Finish and End messages typically come oneright afterthe otherat
the end of the PUT program.

11.1.3.1.1. Sending Response Messages from ACL Programs to the CIM Manager

The code that actually sends the response messages from the ACL program is contained in the macros
.START, .END, .FINISH. These are found inthe PROGRAM_GET XXX and PROGRAM_PUT XXX example
programs.

To send response messages from ACLPrograms to the CIM Manager:

e Insertthe following macrosinthe appropriate placesinyour own GET and PUT programs:
= Start: The Start message is sent by the macro .START.
= Finish:The Finish messageis sent by the macro .FINISH.
= End: The End messageis sent by the macro . END.
The macros for all three messages, Start, Finish, and End, take care of returning the command sequence

numberstored inthe parametervariable SID. This value allows the CIMManager to identify the source
of the message.

11.1.3.2. Sending Response Messages from the Scorbase Software to the CIM Manager/Device Driver

The Send Message window is used for creating the Send Message command in the Scorbase program.
When the program is activated and beginstorun, the Send Message command is thenforwarde dtothe
CIM Manager or device driver, as described in the following procedures:

To send response messages from Scorbase to the CIM Manager:

1. Fromthe Scorbase main window, select Window | Teach & Edit. Select Options | Pro fromthe
Menu bar. From the Workspace window expand the Program Flow tree and double click
SendMessage.... The Send Message window is displayed:
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2.

 Send Message

Send To: |MANAGER

Type: ‘

L] L4l Hﬁ

TaskID: lTASK_ID

Figure 186: Send Message Window — CIM Manager Option Selected

Fromthe Send To dropdown list select the MANAGER option.

In the Send To dropdown list the Manager option is displayed by default. In the Task ID field the
TASK_IDoption is displayed by default.
From the Type dropdown list select the required response message as follows:

= SStart
= SFinish
= SEnd

Click OK. The response message is displayed in the program window.

This procedureis applicable only when the Scorbase device driver is in online mode.

To sendresponse messages from Scorbase tothe Device Driver:

1. Fromthe Scorbase main window, select Window | Teach & Edit. Select Options | Pro from the
Menu bar. Fromthe Workspace window expand the Program Flow tree and double click
SendMessage.... The Send Message window is displayed.
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'Send Message

oy

Send To: lDevice Driver

Device ID: |23

String; |ENDMILL

OK Cancel

Figure 187: Send Message Window — Device Driver Option Selected

2. Fromthe SendTo dropdown list select the Device Driver option.
3. Inthe DevicelD field enterthe ID of the device.
4. Inthe String field enterthe string that the Device Driveris waitingto receive.

5. Click OK. The response message is displayed inthe program window.

® This procedureis applicable only when the Scorbase device driver is in online mode.

11.1.3.3. Viewing the Response Messages in CIM Manager

You can monitorthe progress of robotic programs at run-time by looking at the Program, Leaf or Device
Viewsinthe CIM Manager program. When a robot is performing a pick-and-place command, the
following messages letyou follow the progress of the GET and PUT programs as they execute.

Run-Time Message

Description
ON The Start macro inthe GET program has executed.
OFF The Finish macro inthe PUT program has executed.
Blue The End macro inthe PUT program has executed.
Box
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11.1.3.4. Pick-and-Place Parameters

The CIM Manager sends a set of parametersto a roboticdevice driver wheneveritissuesa
pick-and-place command. The devicedriverinturn activates the PCPLC programin the robotic controller
whichreceivesthese parametersand assignsthemtothe following global variables:

Robotic Pick & Place Parameters Description
Scorbase ACL
TASK_ID SID A sequence number generated by the CIM Manager for

each command (a pick-and-place command in this case).
Wheneveraroboticprogram sends astatus message, it
includesthiscommand ID so that the status message
can be associated back to the original command.

PART_ID PART The ID number of the part that the robot isto handle.
This number corresponds tothe Part ID field in the Part
Definition form. Foreach part type, the instructions for
how the robot grasps the part isdefined inthe robotic
program (ACLor Scorbase). Forexample, the positions
for each part ID is stored inan array (suchas, CIM[]).
The part ID can be used to calculate anindexintothis
array.

A template isidentified with aPartID of zero.

SOURCE_DEVICE_ID SDEV1 Thedevice ID of the source location where the robot
will pick up the part/template.

SOURCE_DEVICE_INDEX INDXG  Forasource device that has multiple compartments
(e.g.astorage rack), this parameter specifiesin which
compartment (or buffer) the robot will find the
part/template.

TARGET_DEVICE_ID SDEV2  Thedevice ID of the target location where the robot will
place the part/template.
TARGET_DEVICE_INDEX INDXP  Foratarget device that has multiple compartments

(e.g.a storage rack), this parameterspecifiesin which
compartment (or buffer) the robot should place the
part/template.
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PICK_AND_PLACE_NOTE SNOTE This parameterisavailable foruser-defined purposes to
sendspecial instructions toa GET or PUT program. For
example, when the partto be handledisatemplate
(with ID=0), the note parameterwill indicate the part 1D
of the part on the template. This enables the Scorbase
programmerto include specialinstructions forspecific
parts, such as, slower movements forsensitive parts
and more.

11.1.4. Writing Scorbase Source Code

The Scorbase program consists of two parts. The first part (lines 1through 14) is created automatically
whenyouselectthe parameters from the Pick and Place window, the second part (fromline 15 to the
end) contains GET XX and PUT XX programs for each device inthe CIM system. These GET XX and PUT XX
programs are written by the programmer.

An example of aScorbase programis displayed, as follows:
Remark: S Beginning of the automatically generated code
Call Subroutine SPICK_AND_PLACE_0,1,3,15,2,0
SetSubroutine SPICK_AND_PLACE_0,1,3,15,2,0
SetVariable TASK_ID = 110000
SetVariable PART_ID=0
SetVariable SOURCE_DEVICE_ID=1
SetVariable SOURCE_DEVICE_INDEX =3
SetVariable TARGET_DEVICE_ID = 15
SetVariable TARGET_DEVICE_INDEX =2
SetVariable PICK_AND_PLACE_NOTE=0
Call Subroutine AUTOEXEC
Call Subroutine GET001
Call Subroutine PUT015
Return from Subroutine
Remark: $ End of the automatically generated code
Remark: Intelitek Open CIMrobot device driver demonstration
Remark: The ER-4u robot servesthe Conveyor (CNV1)
Remark: The ER-4u robot servesthe MINI-ASRS (M6AS2)
Set Subroutine GET015
Printto Screen: GET TEMPLATE FROM MINI-ASRS (M6AS2)
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Go to Position 21 Speed 5

Open Gripper

SetVariable ABOVE_TEMPLATE_POSITION =SOURCE_DEVICE_INDEX + 110
Go to Position ABOVE_TEMPLATE_POSITION Speed 8

SetVariable AT_TEMPLATE_POSITION =ABOVE_TEMPLATE_POSITION -100
Go Linearto Position AT_TEMPLATE_POSITION Speed 2

Close Gripper

Go Linearto Position ABOVE_TEMPLATE_POSITION Speed 2

Go to Position 21 Speed 5

Go to Position 20 Speed 5

Go Linearto Position 2 Speed 2

Open Gripper

Go to Position 20 Speed 5

Send Message SStart to MANAGER for task TASK_ID

Returnfrom Subroutine

SetSubroutine PUT015

Printto Screen: PUT TEMPLATE ON MINI-ASRS (M6AS2)

Open Gripper

Go to Position 20 Speed 5

Go Linearto Position 2 Speed 3

Close Gripper

Go Linearto Position 20 Speed 2

Go to Position 21 Speed 5

SetVariable ABOVE_TEMPLATE_POSITION =SOURCE_DEVICE_INDEX + 110
Go to Position ABOVE_TEMPLATE_POSITION Speed 8

SetVariable AT_TEMPLATE_POSITION =ABOVE_TEMPLATE_POSITION -100
Go Linearto Position AT_TEMPLATE_POSITION Speed 2

Open Gripper

Go Linearto Position AT_TEMPLATE_POSITION Speed 2

Go to Position 21 Speed 5

Send Message SFinishto MANAGER fortask TASK_ID

Go to Position 20 Fast
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Send Message SEnd to MANAGER fortask TASK_ID
Returnfrom Subroutine
Set Subroutine GET001
Printto Screen: GET TEMPLATE FROM CONVEYOR (CNV1)
Open Gripper
Go to Position 10 Fast
Go Linearto Position 1 Speed 3
Close Gripper
Go Linearto Position 10 Speed 2
Go to Position 20 Speed 5
Go Linearto Position 2 Speed 3
Open Gripper
Go Linearto Position 20 Speed 2
Send Message SStart to MANAGER for task TASK_ID
Returnfrom Subroutine
Set Subroutine PUT001
Printto Screen: PUT TEMPLATE ON CONVEYOR (CNV1)
Go to Position 20 Speed 5
Go Linearto Position 2 Speed 2
Open Gripper
Send Message SFinishto MANAGER fortask TASK_ID
Go Linearto Position 20 Speed 3
Send Message SEnd to MANAGER fortask TASK_ID
Returnfrom Subroutine
® |fthe programmerdefined an AUTOEXEC subroutine in the program, then the Call AUTOEXEC

SUBROUTINE will appear in the automatically generated section of the program (lines 1
through 14).
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11.1.5. Writing ACL Source Code

The Robot programs are comprised of all the associated programs necessary to run the robot. The Robot
programs are divided into individual programs as follows:

e Getand Putprograms of each device.
e Quality Control programs of each peripheral QC device (e.g. Barcode).

e Process(PRLprograms) programs of each peripheral machine (e.g. automaticscrewdriver, CNC
machine)

11.1.5.1. Structure of the ACL Program

File Description

CIMSYS.DMC Locatedin the Projects\LIB\ACLLIB/ACLdirectory. Thisfile contains
system macros.

CIMSYS.SYS Located in the Projects\LIB\ACLLIB/ACLdirectory. Thisfile contains
system programs.

All of the followingfiles are located at the current directory of Robotn:

File Description

WSn.DNL Includesall of the files that are to be downloaded from your station
PC to the ACL controller.

PROLOGNn.DNL In this file you modify system programs, such as Global System
variables (e.g.SPSA - speedslowgroup A), predefined positions or
any othersettings that need to be predefined for that station. This
file contains all the documentation for positionsand /0.

GET/PUT.DNL Pick-and-place programs.

Qc.QCL Quality Control programs.

PROCESS.PRL Process programs.

EPILOGNn.DNL In this file you modify Initialization System programs.

You can manage all of your Robot programs through the Robot Programs window. Any editing changes,
howeversmall, should be made to the original DNL, QCLor PCL files.
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11.1.5.2. Device Definition

The Setup directory contains a file which defines numbers to their ACLlogical name. Thisfile includes all
the devicesinthe system. Forexample:

#IFNDEF _DEVICE_DMC
#DEFINE _DEVICE_DMC

#DEFINE CNV1 001
H#DEFINE ASRS 003
#DEFINE ASMBUF 004
#DEFINE BFFR1 005
#DEFINE FDR1 006
#DEFINE TRASH1 007
#DEFINE RACK1 008
#DEFINE RDR1 009
#DEFINE LATHE1 010
#DEFINE MILL1 011
HENDIF

11.1.5.3. ACL Macro Programs

The Projects\LIB\ACLdirectory contains the file CIMSYS.DMC. This file includes the system programs
and macros which you will use in writing yourown ACL programs:

e Part ID Group (PID)
e RobotMovements

e Synchronization

e Open/Close Gripper
e Speed

e GET/ PUT Programs
e QCPrograms

e ProcessPrograms
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The following listingis the source code of CIMSYS.DMC. This file contains system programs, macros, and
global variable definitions that are needed when writing your own ACL programs.

’

; OpenCIM-ACL Program
; This Is The Cim Macro File
; For All Stations

;Global definitions

#IFNDEF _CIMSYS_DMC
#DEFINE _CIMSYS_DMC
#DEFINE _CIMSYSM_DMC

;Part macro

#MACRO PID ;partid 1=1..10 2=11..20 etc.
SET PID =PART -1
SET PID=PID/ 10
SET PID =PID +1

H#ENDM

;Group B movement macros
#IF .__ GROUP_B
;Check if Group B is Define
#MACRO MOVEDB
MOVED 1.2
HENDM

#MACRO MOVEB

MOVE 1.2
HENDM
HELSE
#MACRO MOVEDB
H#ENDM

#MACRO MOVEB
H#ENDM
HENDIF

;Synchronize macros
#MACRO STARTSYNC

SET SSYNC=0
#ENDM

#MACRO SYNC ;Should be at the beginning of
;all the put programs.
WAIT SSYNC =1 ;Wait to the end of get.
SET SSYNC=0
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HENDM
#MACRO ENDGET
HENDM

;Gripper macros
#MACRO OPEN

GOSUB OGRIP
H#ENDM

#MACRO CLOSE
GOSUB CGRIP
HENDM

;Speed macros

#MACRO FAST
.FASTA
.FASTB

HENDM

#MACRO MEDIUM
.MEDIUMA
.MEDIUMB

HENDM

#MACRO SLOW
SLOWA
.SLOWB

HENDM

#MACRO FASTA
SPEEDA SPFA
HENDM

#MACRO MEDIUMA
SPEEDA SPMA
HENDM

#MACRO SLOWA
SPEEDA SPSA
HENDM

#IF .__GROUP_B
;Check
#MACRO FASTB
SPEEDB SPFB

;At the end of all theget programs.

SET SSYNC =1 ;Can startthe put program.

;Open the gripper.

;Close the gripper.

;Set group A and B speed to fast.

;Set group A and B speed to medium.

;Set group A and B speed to slow.

;Set group A speed to fast.

;Set group A speed to medium.

;Set group A speed to slow.

if group Bis define.
;Set group B speed to fast.
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HENDM

#MACRO MEDIUMB ;Set group B speed to medium.
SPEEDB SPMB
HENDM

#MACRO SLOWB ;Set group B speed to slow.
SPEEDB SPSB
HENDM
HELSE
#MACRO FASTB ;Set group B speed to fast.
HENDM

#MACRO MEDIUMB ;Set group B speed to medium.
HENDM

#MACRO SLOWB ;Set group B speed to slow.
HENDM
HENDIF

;Programs macros (for GTxxx and PTxxx).

#MACRO PROGRAM ;The header of all the programs.
PROGRAM .1
DEFINE SI

H#ENDM

#MACRO PROGRAM_GET ;The header of get programs.
PROGRAM GT.1
DEFINE SI
SET Sl=1
.STARTSYNC
H#HENDM

#MACRO PROGRAM_PUT ;The header of put programs.
PROGRAM PT.1

DEFINE SI

SET SI=1

H#ENDM

#MACRO END_GET ;The tail of get programs.
.ENDGET
END

H#ENDM

#MACRO END_PUT ;The tail of put programs.
END
HENDM
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;Controller D.D protocol macros

#MACRO GETID ;Get ID from D.D to SID
LABEL 11
READ "?%ID?" SID
IF SID=0 ;Check ifthe IDis zero (invalid).

GOTO 11
ENDIF

SET Sl=1
HENDM

#MACRO GETIDL ;Get local IDfora not PCPLC program.
LABEL 11

DEFINE SIDL  ;SIDL holdthe local ID (instead of SID).
READ "?%ID?" SIDL

IF SIDL=0 ;Check ifthe ID is zero (invalid).

GOTO 11
ENDIF
DEFINE SI
SET Sl=1

HENDM

#MACRO GETPAR ;Get Parameter from D.D.
PEND SPDF FROM SPDD
PRINTLN
READ "?%PAR?" .1
PRINTLN
POST 1 TO SPDD
HENDM

;Controller manager protocol macros for global ID

#MACRO START ;Send startto manager.
PEND SPDF FROM $PDD
PRINTLN
PRINTLN "%START" SID
PRINTLN
POST 1 TO $SPDD
HENDM

#MACRO FINISH ;Send finish to manager.
PEND $SPDF FROM $PDD
PRINTLN
PRINTLN "%FINISH" SID
PRINTLN
POST 1 TO SPDD
#ENDM

#MACRO END ;Send end to manager.
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PEND $PDF FROM SPDD
PRINTLN
PRINTLN "%END" SID .1 .2
PRINTLN
POST 1 TO $PDD

HENDM

#MACRO QC ;Send quality control resultto manager.
PEND SPDF FROM $PDD
PRINTLN
PRINTLN "%QC" $ID .1 .2
PRINTLN
POST 1 TO SPDD
#ENDM

#MACRO ERROR ;Send robot error message to manager.
PEND SPDF FROM $PDD
PRINTLN
PRINTLN "%ERROR "S$ID .1.2
PRINT .3
PRINT "4.5.6.7 .8.9"
PRINTLN
POST 1 TO SPDD
H#ENDM

;Controller manager protocol macros for local ID
#MACRO STARTL  ;Send startof local programto manager.
PEND SPDF FROM $SPDD
PRINTLN
PRINTLN "%START" SIDL
PRINTLN
POST 1 TO SPDD
H#HENDM

#MACRO FINISHL ;Send finish oflocal programto manager.
PEND SPDF FROM $PDD
PRINTLN
PRINTLN "%FINISH" SIDL
PRINTLN
POST 1 TO SPDD
HENDM

#MACRO ENDL ;Send end of local programto manager.
PEND SPDF FROM $SPDD

PRINTLN

PRINTLN "%END" SIDL.1 .2

PRINTLN

POST 1 TO SPDD
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HENDM

#MACRO QCL ;Send quality control resultoflocal
;program to manager.
PEND SPDF FROM $PDD
PRINTLN
PRINTLN "%QC" $IDL.1 .2
PRINTLN
POST 1 TO SPDD
H#ENDM

#MACRO ERRORL ;Send robot error message of
;local programto manager.
PEND SPDF FROM $PDD
PRINTLN
PRINTLN "%ERROR "SIDL.1.2
PRINT .3
PRINT "4.5.6.7 .8 .9"
PRINTLN
POST 1 TO $SPDD
H#HENDM

;Controller Other Devices protocol macros

#MACRO STOP ;Stop adevice (likeconveyor) or pcplc process.
STOP GT.1
STOP PT.1

H#ENDM

#MACRO CNCREQ ;Request from VC2_CNC
PEND $SPDF FROM $SPDD
PRINTLN
PRINTLN "%CNCREQ .1 .2.3.4.5.6.7.8.9"
PRINTLN
POST 1 TO SPDD

HENDM

#MACRO CNCSTR ;String to VC2_CNC
PEND $PDF FROM SPDD
PRINTLN
PRINTLN "%CNCSTR .1.2.3.4.5.6.7 .8.9"
PRINTLN
POST 1 TO SPDD

HENDM

HENDIF

The file WS1.DNL contains sample ACLsource code. Thisis the type of file you would edit whenyou
wantto change the way a robot moves.
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11.1.5.4. ACL System Programs

The \LIB\ACLdirectory contains the file CIMSYS.SYS. This fileincludes system programs for:

Name

HOMES
CIM
RESET
CLEAR
CIMP
USER1
USER2
USER3
USER4
INIT
OGRIP
CGRIP
DIAG

PCPLC

SREST
AUTO

INITC

® Ifyouwantto

Identity Explanation

(TP Run #)

1 Preparesthe robotto workin the OpenCIMenvironment.

2 Reserved forfuture use.

3 Resetsthe variables and the programs.

4 Reserved forfuture use.

5 Attachesthe vectors CIM and CIMB to the teach pendant.

6 User-defined program.

7 User-defined program.

8 User-defined program.

9 User-defined program.

10 Reserved forfuture use.

11 Opensthe gripper.

12 Closesthe gripper.

13 The ACL device driverrunsthis program whenitreceivesan asterisk
(*) fromthe controller (Diagnostic).

14 The ACL device driverrunsthis programinorder to download
OpenClMparameterstothe ACL controller (Pick-and-Place).

15 The systemreset program.

16 This program runs each time the device driverisloaded and the ACL
controlleristurnedon.

17 This program is activated each time youload the ACL device driver.

modify one of the ACLSystem program files, enterthese changes in the unique

PROLOGN.DNL file only.
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11.1.5.5. ACL Variables
In the ACL controllerthere are three types of global variables and two types of local variables.
The global variablesare:

e ACL Controller System Variables

Variable Description

IN[16] Input status

ENC[6] Encoder

TIME Time

LTA Last time forgroup A

LTB Last time forgroup B
MFLAG Motion Bitmap

ERROR Error

OUT[16] Outputstatus

ANOUT[6] Directanalogcurrent to axis

For more information refertothe ACLReference Guide.

e ACL ControllerUserVariables (OpenCIMSystem Variables)

Variable Description
ERRPR Error program
ERRLI Error line
SSYNC Synchronization
SPDD Pend/ post printingto ACL programs
SPDF Pend/ post printingto ACL programs
SPFA Speedfastgroup A
SPMA Speed mediumgroup A
SPSA Speedslow group A
SPFB Speedfastgroup B
SPMB Speed medium group B
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Variable Description
SPSB Speedslow group B
SID ID message numberfromthe ACLdevice driver
PART Part number
PID Part ID group
SDEV1 Get device number
SDEV2 Put device number
INDXG Get device index
INDXP Put device index
SNOTE Note number
P1 Last positioninthe device group A
P2 Position beforeP1
P3 Position before P2
P4 Position beforeP3
P5 Positionbefore P4
P6 Position before P5
P7 Position beforeP6
P8 PositionbeforeP7
P9 Position before P8
P10 Position before P9
TB Time neededforgroup B
NEWB New group B position
LASTB Last group B position
KB Time constantvariable forgroup B
SNEW Temporary new positionforgroup B
SLAST Temporary last position forgroup B
PB1 Last positioninthe device group B
PB2 Position beforePB1
PB3 Position before PB3
11 OpenCIM Programming 328

11.1 Robotic Programming for OpenCIM



Intelitek»»

e ACL ControllerUserVariables (OpenCIMUser Variables)
@ Fromthe ATS, type LISTVAR to display a list of variables.

The local variables are:

e OpenCIM Local System Variables (ACL ControllerVariables)

Variable Description
Sl
SIDL SID Local

e OpenCIMUser-Defined Local Variables (ACL Controller Variables)

If you wantto modify one of the ACL System program files, enterthese changesinthe unique
PROLOGN.DNLfile only (e.g. If youwantto change the SPFA, goto the EPILOGn.dnl file and type
SETSPFA=80).

11.1.5.6. PROLOG (PROLOGnN.DNL)

In the PROLOGN.DNL file you can modify system programs, such as Global Systemvariables (e.g. SPSA -
speedslow group A), predefined positions orany othersettingsthatneedto be predefinedfora
particular station.

The following examples show how the PROLOGNn.DNLfile can be modified:

11.1.5.6.1. Modify Operating System Programs

Lk RRR KRR Rk ko ok Kok ok K Kk
; HOME

PROGRAM HOMES /Y
* HOMING THE ROBOT
HOME

* HOMING THE L.S.B
HHOME 7

END

11.1.5.7. Define Positions

The principle here isto have fewer positions for better performance and faster backup/restore.
Definition of a CIM position vector: P=lower point, P+10= highest point.

In the file PROLOG.DNL, all the positions are as follows:

1. Divideall ofthe positionsinto groups of 10(ten).

2. Thetemplate positions 1through 20 are for conveyors and buffers (e.g. conveyor 1/11, first
buffer2/12, etc.).

3. Put=Get+ 100
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4. Thelast twospacesare usedfor OPENSPACE and OPENSPACE FORTEMPLATE.

Example of how to define a position:

; CIM:
;1.9
; 10..
; 21..
; 31..
; 41,
; 51..
; 61..
; 71..
; 81..
; 90..
; 92..
; 101..
; 111..
; 121..
; 131..
; 141..
; 151..
; 161..
; 171..
; 181..
; 191..

P1
19P2
29P1
39P2
49P1
59P2
69P1
79P2
89P3
91
93
109
119
129
139
149
159
169
179
189
199

o3k sk sk ok ok sk sk kok sk sk sk ok ok sk sk ok kok sk
; POINTS

DIMP CIM[xxx]

P1
P2
P1
P2
P1
P2
P2
P1
FREE
FREE

TEMPLATE

TEMPLATE

GET PART FROM BFFR1
GET PART FROM BFFR1
GET PART FROM

GET PART FROM

PUT PART AT BFFR1

PUT PART AT BFFR1

PUT PART AT ASMBUF

PUT PART AT ASMBUF
OPENSPACE

OPENSPACE FOR TEMPLATE

11.1.5.8. GET/PUT Programs

The GET/PUT.DNL files contain the pick-and-place programs.

11.1.5.8.1. GET/PUT Program Structure

The followingtable shows the sample GETand PUT programsfoundinthe file *.DNL. The customization
instructions explain how to add your own code to complete these programs.

Example Programs

Customization Instructions

.PROGRAM_GET xxx

; move robot

; grab part/template

Replace the xxxwith the device ID as definedin
DEVICE.DMC.

Inserta commandto quickly move the robotto a point
above the source device (inthe Free Movement Zone).

Insert commands to lowerthe robotarm to the source
device and grab the part/template. Use the part ID and
index parameters (PART, INDXG) as needed to grab the
object.
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Example Programs

Customization Instructions

; move robot

.START

; move robot

.END_GET

.PROGRAM_PUT xxx

.SYNC

; move robot

; move robot

; deliver part/template

.FINISH

; move robot

.END

.END_PUT

Insert commands to move clear of the source device.

This macro informs the CIM Manager that the source
deviceisfree.

Insert commandsto continue movingthe robottoa point
above the source device (inthe Free Movement Zone)
where the PUT program will take over.

This macro activatesthe PUT program.

Replace the xxxwith the device ID as definedin
DEVICE.DMC.

This macro waits for the GET program to finish moving the
robot thatis carryingthe part/template into position.

Inserta command to quickly move the robotto a point
above the targetdevice (inthe Free Movement Zone).

Insert commandsto lowerthe robotarm to the target
device. Use the part ID and index parameters (PART,
INDXP) as neededtosetthe part/templateinits place.

Insert commandsto move clear of the target device.

This macro informs the CIM Manager that the partisin
place and the target device is ready to be activated.

Insert commands to move the robotto its standard idle
position (inthe Free Movement Zone).

This macro informs the CIM Manager that the robot is
ready to performthe next GET operation.

The following figure shows an example of GETand PUT programs after customization.
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.PROGRAM_GET .ASRS
FAST

MOVED CIM[11]
SLOW

.OPEN

MOVED CIM[1]
.CLOSE

MOVED CIM[11]
START

END_GET

.PROGRAM_PUT .ASRS
SYNC

FAST

MOVED CIM[11]
SLOW

MOVED CIM[1]
.OPEN

MOVED CIM[11]
FINISH

END

END_PUT

Figure 188: Sample GET and PUT Programs After Customization

11.1.5.8.2. Synchronizing the GET and PUT

The ACL device driveractivates the appropriate GETand PUT programs simultaneously. Since arobot
must first pick up a part before it can place it, the GET program must execute beforethe PUT program. A
synchronization mechanismis usedto suspendthe PUT program until the GET programis finished.

The synchronization mechanismis handled automatically with macros if you base your ACL programs on
the sample GET and PUT programs found in CIMACL.DNL. The following sample code shows the
synchronization code after macro expansion.
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PROGRAM GT001 - Get Template from Conveyor

3k ok 3k ok ok ok ok ok 3k dkook ok ok sk skook sk skook sk skok sk dkook ok sk sk skook ok skook sk skok ok kok okock k %k

Set SSYNC = 0. ; causes PUT programto wait

Set SSYNC =1 ; activates PUT program
End

PROGRAM PTO0O1 - Put Template in Buffer

3 3k 3k ok ok ok ok sk sk sksk skok 3k ksk sk skok 3k skok 3k sksk sksk sk skk sk skiok ok kook ok skk sk
WaitSSYNC = 1; waitfor GET program to set activateflag
Set SSYNC =0 ; reset the activateflag

Figure 189: Synchronization Example for GET & PUT (Object Code)

11.1.6. QC Programs

The ACL can only hold integers. If you wantto testinteger quality control, you can send your QC result

to the ACL device driver (Barcode) once. If you wantto testa decimal numberyouneedtosenditstring
by string.

11.1.6.1. Integer Quality Control

ACL Source ATS / ACL Controller
Format*.QCL Format | *.CBU Format

.PROGRAM QC PROGRAM QC 1. Receivesthe “ID” message

.GETIDL Rk Rk numberfromthe ACL device

LABEL 11 driver.
READ “?%ID?”
SIDL
IF
SIDL=0
GOTO 11
ENDIF
SET Sl=1

2. Processtoread the QC test.
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ACL Source
Format*.QCL Format

ATS / ACL Controller
* CBU Format

SET QCRES = xx
.QCL QCRES

END

SET QCRES = xx
PEND
SPDF FROM SPDD
PRINTLN
PRINTLN “%QC”
SIDL QCRES
PRINTLN
POST
1TO SPDD
ENDIF
END

3. Thisvariable receivesthe QC

result. Yousendthe resultto
the ACL device drivers.

The CIM Manager sendstwo
values (apackage), ahigher
l[imitand a lowerlimit. Each
package has itsown sequence
# sothat it can be identified by
the ACL device driver. These are
the valuesthatyoudefinedin
the Part Definitionformandin
the field parameters.

The ACL device driversends the
sequence #forthe package via
the RS232 link to the ACL
controller.

The ACL controllerrunsa QC
testand receivesavalue. This
valueissentback to the ACL
devicedriver.

The ACL device driver verifies
that the valueitreceivedis
within the higherandlower
limits of the original package
(values) sent. If the valueis
within the limits, thenthe ACL
device driver sends a message
that the QCis OK. Ifthe valueis
not withinthe limitsthenthe
ACL device driversends a FAIL
message.
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11.1.6.2. Process Programs

The Process programs include all of the utility programs necessary to operate the ACLInput/Output (e.g.
if you wantto openthe door ofa CNC).

11.1.6.3. EPILOG (EPILOGNn.DNL)
The EPILOGNn.DNLfile can be used to modify initialization system programs (INITC, RESET) in the

following ways:

ACL Source Format ATS /ACL Controller

EPILOGN.DNL * CBU Format
PROGRAM RESET

GOSuB SREST GOSUB SREST

GOSUB BCOFF GOSUB BCOFF

STOP RVP STOP RVP

DELAY 50 DELAY 50

RUN RVP RUN RVP

DELAY 50 DELAY 50

GOSUB SEMER GOSUB SEMER

END END

PROGRAM INITC /Y PROGRAM INITC

RVP STOP RVP

DELAY 30 DELAY 30

RUN RVP RUN RVP

.STOP .CNV1 STOP GT001

.STOP .ASRS STOP PTO01

.STOP .BFFR1 STOP GT003

.STOP .FDR1 STOP PTO03

.STOP .RACK1 STOP GT005

.STOP .RDR1 STOP PTO05

.STOP .TRASH1 STOP GT006

.STOP ASMBUF STOP PTO06

POST 1 TO SPDD STOP GT008

GOSuB SEMER STOP PTO08

END STOP GT009
STOP PTO09
STOP GT007
STOP PTO07
STOP GT004
STOP PTO04
POST 1 TO SPDD
GOSUB SEMER
END
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11.1.7. ACL Off-Line Utilities

OpenClMrequiresthe use of the ACLoff-line utility program version 1.65 or later. The following ACL
features are used when writing structured ACLcode for OpenCIM:

e Symbolicconstants (#DEFINE)
e Userdefined macros (#MACRO, #ENDM)
e Includefiles (#INCLUDE)

e DownloadFlags

o #IF

e #I|FDEF
e #IFNDEF
e HELSE

e #ENDIF

e Parameterpassingusingglobal variables.
e Synchronization between programs running simultaneously.
e Usingthe ACLoff-lineutility programtosend ACLsource code to the ACL controller.

You should be familiar with the systeminformation contained inthe include files CIMSYS.SYS and
CIMSYS.DMC before you start writing your own ACL programs for the OpenCIMenvironment. This file
contains system macros, programs, and global variable definitions which perform the following
functions:

e Synchronize the running of GET and PUT programs.
e Startand end GET and PUT programs.
e Error handling.

e Sendstatus messagestothe CIM Manager, to a CNC machine, and to other CIM entities

. & ® You should NOTedit the CIMSYS.SYS or CIMSYS.DMC files without
Caution guidance from Intelitek technical support.

The program DOWNLOAD.EXE sends ACLsource code files to the controller. While itis sending programs
to the ACL controller, this downloader checks syntax and substitutes the program code associated with
H#DEFINE, #MACRO, and #INCLUDE. These three language directives function similarly to their
counterpartsin C or Assembly language. For more details, seethe ACLoff-line program User’s Manual
and the ACL Reference Guide.
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@ You mustrunthe DOWNLOAD utility program on the Station Manager PC that is
connected to the controllerin order to download programs (because the downloader
requires an RS232 connection to the controller). However, the ACLsource code files
canreside on any PC accessible via the network. Before trying to download code with
the DOWNLOAD utility, be sure to close the ACLdevice driver forthis controller.
Otherwise, a conflict will occur when the ACL program tries to open the same serial
portas the device driver.

11.1.7.1. Robot Programs

The Robot Programs consist of all the relevant programs necessary torunthe robot. These programs
are divided into two categories: genericand unique, “generic” referring to the fact that the program can
be used by all the robots and “unique” referring to programs that are specificforthe robot at that
station.

The Robot Programs are located intwo places:

e Generic e C:\Users\PublicDocuments\Intelitek\OpenCIM\Projects
e Unique e \Project#\WS#\ROBOT#

The followingtables describe the file name conventions used for the ACLsystem programs and sample
applications supplied with OpenCIM. You should use these naming conventionsin yourown
programming to simplify technical support. You can use the ACL off-line utility, the Robot Programs
window orthe text editor of your choice to editthese files.

We recommend that you use a Robot Programs window when editing these files. Save the filesin ASCII
format.

® Tip:Itis recommended thatyou add a Robot Programs program group on a Station
Manager PC. This group should contain the following icons, as shown in the figure
below.

e ATS: Terminal emulation program which allows you to interact with the ACL
controller connected to a Station Manager PC.

e Download: Sends ACL programs from a Station Manager PCto an ACL Controller.
e Download Report:
e Notepad WS1: Allows easy editing of a station’s configuration file.

e Additional Notepads: forediting other.DNLfiles.
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Figure 190: Robot Programs Group Window
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11.1.7.1.1. Generic Robot Programs

File

Extension Meaning

* DNB DowNload - ACL source Blocks that are later copied to the DNL.

*.DMC Defines & MaCros - Aninclude file (library file) containing user-supplied
definesand macros. The contents of thisfile are insertedina DNL file at
the point specified by an INCLUDE command.

*.SYS All of the SYStem programs necessary to operate and communicate in
the OpenCIM environment.

*.QCB All the Quality Control Block programs and Communication Block
programs necessary for peripheral devices that connectdirectly to the
ACL controller.

* PRB All the Process Block programs necessary to Communicate with devices
(e.g.CNC machine).

* DLD DownlLoad utilities.

Unique Robot Programs

File

Extension Meaning

* DNL DowNLoad - ACL source codefile thatis sentto an ACLcontrollerusingthe
ACL Downloader.

*.QCL Thisfileis copiedfroma QCB file. Afterthe originalfile is modifiedtothe
editing application, the file isthen unique to the specificQCdevice.

*.PRL Thisfileiscopied froma PRBfile. Afterthe original fileis modified to the

editingapplication, the file isthen unique to the specific process activation
(e.g.a programthat speaks through I/0 with a CNC machine).
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° Z

g 1. IntheRobotProgramswindow, selectthe Editicon forthefile
Procedure youwantto edit; the fileis displayed.
Editingand 2. Editthefile.

Downloadinga

0. L.
Robot Program *
Separately 3. Selectthe Downloadicon

downloaded to the controller.

forthe file youjustedited; the fileis

4. Selectthe Download Reporticon ™ “* . Verifythatthe file ends with
>>>>>END DOWNLOAD FILE! “Device file name”

o @ IfanyRobotprogram files need to be edited, edit them before

g downloading.
Procedure
Downloading All of [P s
the Robot Programs Download

In the Robot Programs window, select the Download Stationicon W31
the filesforthe entire station are downloaded to the controller. Whenthe
filesare downloaded together, they are sentin the following order:

1. CIMSYS.SYS

’

at One Time

2. PROLOGNn.DNL
3. DEVICES.DNL, DEVICES.QCLand DEVICES*.PCL

4. EPILOGn.DNL

You should notedit ACLobject code by usingthe ATS utility or by backing up a program froma
controllerand modifyingit. Either of these methods would resultinan ACL file thatis very difficult to
maintain.

Editing ACLobject code (i.e. an *.CBU file) from the controllerresultsinaprogram whichis out of sync
with the original DNLfile. This code is harderto read since all #DEFINE, #MACRO, and #INCLUDE
statements have been expandedinthe controllerand all remarks have been deleted.

Note that the ATS utility can still be used forthe following functionsinthe OpenCIMenvironment:
e Configure the controller
e Back up and restore robot positions and downloaded ACL programs

e Teach robotpositions
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e Testa robot

e DebugACL programs by runningthem manually

11.1.8. Adding a New Pick-and-Place Operation

Whenyou add a new device ata station (e.g. CNC machine, storage rack, assembly jig, etc.), you must
write two new ACL programs (GT xxx and PTxxx) that enable arobot to pick up and deliver parts (or
templates) fromthis device.

A program which directs a robot to pick up a part/template from aspecificlocationis called GTxxx. The
xxx represents the unique three-digit device IDfora source location that is foundin the file SETUP.CIM.

Similarly, aprogram which directs a robot to delivera part/templateto a specificlocationis called PTxxx.
Once again, xxx representsaunique device ID, thistime forthe target location.

For each pick-and-place operation, the CIMManager sends a set of parameters to the ACL controller.
The ACL program PCPLCreads these parameters fromthe ACLdevice driverand assignsthemto a set of
global variables. Thesevariables are used to pass the parameterstothe appropriate GET and PUT
programs.

A GET program’s main functionisto pick up a part/template, whichinvolves the following:
e Directtherobot to grasp a part/template
e Move therobotto a safe position; clear of the source device
e Senda Start status message
e Continue movingthe robottoan intermediate pointfrom which it can reach any device
e Activatethe PUT program

A PUT program’s main functionis to place a part/template in adesignated location. This operation
involvesthe following steps:

e Wait foran activationsignal froma GET program

e Move the robotto the targetlocation

e Setthe part/template down atthe target location

e Move therobotclear of the target device

e Senda status message thatthe part/templateisinplace and ready to be processed
e Move therobotto safe positionfrom whichitcan reach any device

e Senda status message thatthe robotis ready to performthe next operation

To write a setof GET and PUT programsfor a new device that has been defined in SETUP.CIM, follow the
stepsoutlined below:
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Summary

Details

1. Addthedeviceto
thefile
DEVICE.DMC
(connectsthe
name of the
deviceandthe #
of the device).

1

Use a texteditortoinserta symbolicconstantintothe
file DEVICE.DMC. Forexample:

#DEFINE ASRS 002

In thisexample, 002 is the device ID (3 digits required)
and ASRSisthe symbolicname you will use
throughoutyour ACLprogramsto referto this device.
It ismuch easierto maintain ACL programs that use
symbolicconstants (e.g. .ASRS) instead of literal device
IDs (002). If a device ID ever changes, itisonly
necessary to make the change inone place, i.e. inthe
file DEVICE.DMC.

You should observe the following conventions when
assigning device IDs in orderto simplify technical
support:

001 Palletatthis conveyorstation
002 ASRS (or other central storage)

2. Copythefiles
from..\LIB\ACLto
.WSn\ROBOTn

5.

If you have a workstation withan ACLrobot then add
the directory ROBOTn.

Copythefilesfrom..\LIB\ACLas follows:

If the Type (FLD #5) from SETUP.CIM is:
A,B,C,D,FK, L Q,J,M,S,X,Y,Z thencopy
from: to:
..\LIB\ACL\WS.BLK
.\WSn\ROBOTn\WSn.DNL
..\LIB\ACL\PROLOG.BLK
..\WSn\ROBOTn\PROLOGNn.DNL
..\LIB\ACL\EPILOG.BLK ..\WSn\ROBOTn\EPILOGn.DNL
..\LIB\ACL\CONFIG.DLD..\WSn\ROBOTn\CONFIG.DLD

Referto “OpenCIMSetup File: SETUP.CIM” for more
information.
(Physical Name is FLD #3, Logical Name is FLD #4)

RulesforCreating DNLFiles

If the Object Typein the SETUP.CIM (FLD #5) is:
A, B,CD,FK, LJ,Q,MS,XY,Z thencopy
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Summary

Details

from: to:
..\LIB\ACL\[FLD #3].DNB..\WSn\ROBOTn\[FLD #4].DNL

If FLD#5is: L, QorY, thencopy
from: to:
..\LIB\ACL\[FLD #3].QCB..\WSn\ROBOTn\[FLD #4].QC

If FLD #5 is: D or M, then copy
from: to:
..\LIB\ACL\[FLD #3].PRBto..\WSn\ROBOTn\

3. Createtwonew
icons: to editthe

Fromthe Robot Programs window, draganicon; a new
icon appears.

PNLand to 2. Selectthe newicon (click d press [Alt + Enter];
download the . Selectthenewicon (clic <')nce')an press[Alt+Enter];
DNL the Program Item Properties dialog box appears.

3. Typeinthe name of the new device inthe Description
field.

4. Typeinthe name of the new device inthe command
line forthe Editicon or type in the new Download file
name forthe Downloadicon.

5. SelectOK.

4. Editingthe DNL, 1. Fromthe RobotProgramswindow, select the icon of
QCL and PRLfiles. the file you wantto edit; the file is displayed.

2. Typeinthe positions. Verify that the new positions
you are enteringdo not already existand thatall the
details of the position can be foundin PROLOG.DNL.

3. Settheaccurate speed.

4. Replacethe xxxinthe firstline of the GETand PUT
programs with the device name that was definedin
DEVICE.DMC. Note the period preceding “.PROGRAM”
and the space and the period preceding the device
name (the leading periodindicates amacro or
symbolicconstant). Forexample:

5. Generic Unique

6. .PROGRAM_GET xxx =» .PROGRAM_GET .ASRS
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Summary Details
.PROGRAM_PUT xxx =» .PROGRAM_PUT .ASRS
5. Use standard ACL 1. Use ateachpendant(orothermeans)to trainthe
proceduresfor robothow to move and grasp.
teachinga robot

2. Enterthe coordinatesof the source and target

to grab and . . .

release apart locationsin the appropriate array.
fromthe source 3. Determine howthe robotshouldgrip the
and target part/template.

locations.

4. Fillinthe appropriate robot movement commandsin
the GET and PUT programs.

5. Ifthe location has multiple compartments (or buffers),
you can use the variables INDXGand INDXP to help
calculate the array index for CIM[ ] (the array that
contains all robot positions). These index parameters
specify the cell location when dealing with a storage
rack or ASRS.

When a robot wants to insert (orremove) apart in a CNC machine, it must tell the machine whento
openitsdoor and chuck so the robot can enterthe machine. The GET and PUT programs associated with
a CNC machine must communicate with CNCscript programs that open and close the doorand chuck on
the machine.
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11.1.8.1. Robot Errors

11.1.8.1.1. Crash
When the ACL controller detects that a robot has collided with something, it responds as follows:

e Thecontrollergoesinto COFF mode (Controller Off) and immediatelystops all motors on this
robot.

e The controllerimmediately terminates all programs which are tryingto move this robot. If any
subsequent program attempts to move thisrobot, it will terminate with arun-time error.

e The ACLdevice driverautomatically executes the DIAG program. (This program shouldisloaded
atinitialization time as part of CIMSYS.SYS.)

e The DIAG program sends a status message to the CIM Manager to reports the collision. See
“Sample ACLPrograms,” for a listing of the DIAG program.

The CIM Manager displays the Device Errorscreen to alert the operator.

11.1.8.1.2. Emergency

Refertoyour system user manual for details.

11.2. CNC PROGRAMMING FOR OPENCIM

Thissectionintroducesthe CNCscriptlanguage and describes how to write CNC programsin the
OpenCIMenvironment.

11.2.1. CNC Script Language

This section provides an overview of the CNCscriptlanguage and describes various parameters, such as
theinitialization, parameters the system variables, CNCscript error messagesand so on.

11.2.1.1. Introduction

The CNC Script Language is alanguage which allows you to write programs to control a CNC machine.
These programs can initiate machine operations by turning the machine’s control lines on and off.
Programsreceive information from the machine via status lines. These control lines and status lines are
connectedtoa station manager PC viaan interface board. This board maps the control lines to output
ports onthe PC, and maps the status linestoinput ports. Each line corresponds toabitinan I/O port.
CNCscript programs communicate with a CNC machine by readingand writing these bits.

The CNC ScriptInterpreteris part of the CNC Device Driver. When the CNC Device Driverreceives a
system message containinga CNCcommand, it finds the corresponding programin the file
CNC_SCR.DBFand runsit.

11.2.1.2. Language Overview

The followingtable lists the commands and parametervariablesinthe CNCScript Interpreter:
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Code Function

V1-Vie Parametervariablesread atinitialization time.

P1-P8 Parametervariables containing values passed to CNCscript
programsat run time.

BVO, BV1 Currentvalue of the two output ports.

PORTO, PORT1 PC1/O port addresses mappedto CNC control and status lines.

SetBit() Modifies the bits of the specified output port.

Wait( ) Suspends program execution foraspecified duration.

WaitBit( ) Suspends execution until the specified bit(s) are settoone or

WaitBitLow( )

until the specified bit pattern appearsonaninput port.

Suspends execution until the specified bit(s) are set to zero or
until the specified bit pattern appearsonaninput port.

PulsBit() Turns on the designated bits of an output port for a specified
duration.

Draw() Printsaline tothe screen.

Draw?2() Printstwo linestothe screen.

SendMsg() Sends a predefined message to another CIMentity.

DownloadD() Sends a G-Code program to the CNC machine viaRS232.

SendStr() Sendsa stringto the specified OpenClIMdevice (e.g. robot).

WaitStr() Suspends execution until the specified string arrives from the
Open—CIM-CIM network.

WaitFile() Suspends execution until the specified file is created.

MSDOS( ) Performs any MS-DOS command.

MSWINDOWS( ) Launchesany MS-WINDOWS executable file.

ABORT() Unconditionally aborts the current CNC device driver program.

11.2.1.3. Initialization Parameter Variables

The CNC Script Interpretersupports up to 16 general purpose parametervariables and two special
purpose variables which are defined atinitialization time. The general purposevariables contain values
that are 0to 80 byteslong. These variablenames, V1-V16, are fixed. The two special purposevariables,
PORTO and PORTI1, containthe addresses of I/O ports used to interface to the CNC machine.

The CNC Device Driverassignsthe values of the parametervariables V1-V16, PORTO, and PORT1 at
initialization time. It reads these values from the section [CNCDriverDefinitions] in the file CNC.INI.

These variables are global to all CNC script programs. Theirvalues do not change during execution of a
script program.

General purpose variables can contain the following types of values:
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Variable Range Example

Type

Integer Integersrangeinvalue from v8 = 60000
0-2,147,483,647

String A setof ASCll characters enclosedin quotation V1 = ”Door Open”
marks. A string can range inlength from 0 - 80
characters.

Bit Mask A string of 8 ASCll text charactersenclosedin vV1ie = ”01000111”

qguotation marks. Each characteriseither0 or 1.

The followingtable describes the special purpose variables:

Variable Description Default Value
PORTO The address of the firstinputand outputportson ~ 0x500
the PC used to communicate withaCNCmachine. (forbothinputand
output ports)
PORT1 The address of the second PCinputand output 0x501
ports onthe PCusedto communicate witha CNC (forbothinputand
machine. output ports)

11.2.2. Passing Run-Time Parameters to Programs

Up to eightrun-time parameters can be passedtoa CNC script program. Each parametercontainsa
value thatis 0 to 80 byteslong. The parameternames, P1-P8are fixed.

You specify astring of parametervalueswhen youinvoke a CNCscript program. Parametersin this
string are separated by commas. The first value inthe stringis assigned to the parametervariable P1,
the second to P2, etc. The parameterstring can be a maximum of 32 characters long (including the
comma separators). The rules regarding parametervalues described in the previous section also apply
to run-time parametervalues.

The following sample parameter string contains both numericand string values:

1000,Please wait,60,Finished
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The way in which you specify the parameter string depends on which of the following methods you are
usingto invoke the CNCscript program:

Network Message A CIM message senttoa CNCDevice Driver contains two strings,
the name of the CNC script program immediately followed by its
parameterstring.

CNC Control Panel The string containing the list of parametersis specifiedin the
Parameters window of the Control Panel.

The CNC Device Driverinitializes the values of run-time parameters read from the file CNC.INI.

The values of run-time parameter variables do not change afterthey have been passedintoa CNCscript
program.

11.2.3. System Variables

Systemvariables BVOand BV 1 are used to read the currentvalue of theirrespective output ports during
execution of ascript program. These variables are global to all CNCscript programs for a device driver.

These systemvariables are assigned inthe device driver's INI file in the section [CNCDriverDefinitions].
These 8-bitvalues, which range from 0-255 are assumed to be the initial state of the control lines of a
CNCmachine whenthe systemisturnedon.

The followingtable shows the CNCscript system variables and their default values (i.e. the values usedif
no assignmentappearsin CNC.INI):

System Variable Description DefaultValue
BVO The current status (Port Value) of outputport#0. 0O
BV1 The current status (PortValue) of outputport#1. 0

11.2.4. Command Arguments and Syntax

Numericcommand arguments can take one of the following forms:
Integer 0-2147483647
Parameter Variable V1-V16,P1-P8

Spacesthat appearin a command’sargumentlistare ignored. Case is notsignificantin the spelling of
command names or for variable namesin the argumentlist. The following examples are equivalent:

SetBit(PORT1, BV1, &, V16)
SetBit (PORT1,BV1,&,V16)

11.2.5. Editing CNC Script Language Programs

All CNCscript programs fora station (those thatyou write and those that come with the system) are
storedinthe script file CNC_SCR.DBF. More than one CNCdevice driver can share the same scriptfile.
Thisfile normally resides either:

e Ontheserverinasubdirectory designated forthis station
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e On the station managerPC runningthe CNC Device Driver

Use a dBASE editorto write your CNC programs to the appropriate CNC_SCR.DBF file. IfaCNC device
driverisrunning, you mustclose itbefore you begin editingits CNC_SCR.DBF file. Otherwiseyou willge t

an Access Deniederror message.

Enter the name of each CNCscript programin the REQUEST column. A program name can be up to 32
characters long. It can contain any combination of letters, numbers, spaces, and punctuation.

The ACTION column contains the CNCscript commands that comprise a program. There isno limit on

the numberof commands containedina program.

The RETURN columnisreserved forinternal use. Do not enteranyvaluesin this column.

Thisfile uses the following format:

REQUEST | ACTION | RETURN
Program Name 1 | scriptcommand1 |
| scriptcommand 2 | |
| scriptcommand 3 | |
| scriptcommand 4 | |
| scriptcommand5 | |
End I I I
Program Name 2 | scriptcommand1 |
| scriptcommand 2 | |

Thenthe CIM Manager wantsto run a CNC program, itissuesa Run command to the appropriate CNC
Device Driverata station. The device driverfindsthe programinthe file CNC_SCR.DBF and executesit.
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Request Action Return

go inRS232 receive pulsbit(port0, bv0, "00000001",500)
Draw("-- go to RS232 receive --")

end

go inauto pulsbit( port0, bv0, "00000010",500)
draw("-- goinauto --")

end

startfor 0001 pulsbit( port0, bv0, "00000100", 500)
draw("-- startfor 0001 --")
draw2(v16, "-- machineis running--")

end waitbit( port0, "00000001",10000)

open door pulsbit( port0, bv0, "00001000",500)
draw( "-- open door --" )
draw2(v16, "-- door is opened --")

end waitbit( port0, "00000010",10000)

closedoor pulsbit( port0, bv0, "00010000",500)
draw( "-- closedoor --")
draw2(v16, "-- door is closed --")

end waitbit( port0, "00000100",10000)

open clampingdevice pulsbit(port0, bv0, "00100000",500 )
draw( "-- open clampingdevice-- ")
draw2(v16, "-- clampingdeviceis opened" )

end waitbit( port0, "00001000",10000)

closeclampingdevice pulsbit( port0, bv0, "01000000",500)
draw( "-- closeclampingdevice--")
draw2(v16, "-- clampingdeviceis closed")

end waitbit( port0, "00010000",10000)
feedhold pulsbit( port0, bv0, "10000000",500)

draw2( "-- feedhold --", "*** ALARM ***'" )
end waitbit(port0, "00100000",10000)

startfor 0002 pulsbit( portl, bv0, "00000001", 500)
draw( "-- startfor 0002 --")
draw2(v16, "-- machineis running--")
end waitbit(port0, "00000001",10000)
pinoleout pulsbit( portl, bv0, "00000010",500)
draw( "-- pinoleout --")
draw2(v16, "-- pinoleis out --")
end waitbit(port0, "01000000",10000)
pinolein pulsbit( portl, bv0, "00000100", 500)
draw( "-- pinolein--")
draw2(v16, "-- pinoleisin--")
end waitbit( port0, "10000000",10000)

Figure 191: Sample CNC Programs in the file CNC_SCR.DBF
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11.2.6. CNC Script Error Messages

The error messages listed below appearinthe CNCStatus window when the CNCScript Interpreter
encountersaninvalid statement.

"(" expected OR")" expected

End of program not found

Invalid command name

Program notfound

Invalid systemvariable -
Use BVOorBV1

Invalid bit mask

Invalid port address - Use PORTO or

PORT1 parametervariable

Unexpected number of arguments

Unexpected stringinargument

Unrecognized bitwise operator

A parenthesis surrounding the command's
argumentlistis missing.

No End statement was found forthe current
program inthe Request column of
CNC_SCR.DBF.

The command name is not valid. Check the
spelling.

The program name is notvalid. Check the
spelling.

The bit mask must be an 8-character string
composed of 1s and 0s.

Replace theinvalid address with the variable
PORTO or PORT1.

OR
Checkthe value assigned to parameter
variables PORTOand PORT1 in CNC.INI.

There are eithertoo few ortoo manyvalues
inthe argumentlistforthiscommand.

An argument contains astringvalue instead
of a numericvalue.

A character otherthan &, |, ”, or ~was
specified as a bitwise operator.
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11.2.6.1. CNC Script Language Commands

Thissection describesthe CNCscriptlanguage commands. Each of whichisdescribed in detail inthe
following sections.

11.2.6.2. DownloadD()

DownLoadD( ) ‘

Name: DownlLoadD(FileName, MemArea)

Inputs: FileName e Full DOS path of G-code « 0 - 9999

program to be sentto the
CNCmachine

MemArea e Regioninthe CNC 1 -5
machine's memory where
this program isto be loaded

11.2.6.2.1. Purpose

Normally a G-code file is assigned toa CNC processin the Machine Definition module. In this case, the
CIM Manager takes care of automatically downloadingthisfile priorto invoking the processand the
DownloadD( ) commandis notneeded. Youshould only use the DownlLoadD( ) command if you cannot
set up a downloadingbatchfile.

11.2.6.2.2. Function

The DownlLoadD() command sends the G-code file FileName to the CNC machine usingthe RS232 port
specifiedinthe device driver'scommand line. For machines capable of retaining more than one
program, you can specify the memory region wherethe current programis to reside.

If the parameters Loaderand TaskLoadedMark have been defined, the device driver uses the batch file
specified by Loaderto performthe download (recommended). Otherwise, the device driver'sinternal
downloaderisused.

11.2.6.2.3. Examples

DownlLoadD(

C:\Users\PublicDocuments\Intelitek\OpenCIM\WSn\filename,

memory area (optional))

This statementsends the file MILLPART.Gto memory region 1inthe CNC machine.
DownloadD(P1, P2)
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When testinga machine, the following statement receives the G-code file and memory region that were
definedinthe Parameterfield of the device driver's Control Panel.

11.2.6.3. Draw( )

Name: Draw(line_of text)

Inputs: line_of text e Stringto displayinthe e 0-80
CNCStatus window characters

11.2.6.3.1. Purpose

Viewing status messages during the operation of a CNC machine can be helpful in troubleshooting
problemsand verifying the proper functioning of the machine. Messages can alsoinstruct the operator
of the machine when amanual procedure must be performed.

These messages can be particularly helpful when dealing with machines which have either no display of
theirownor only a very limited status panel.

11.2.6.3.2. Function

The Draw( ) command printsthe string line_of _textinthe CNCStatus window. This window appears on
the PC running the CNC Device Driver. The Draw() command prints each stringon a new line.

The message string can be from 0 - 80 characters long. Thisargument can consist of eithera stringliteral
enclosedin quotation marks (e.g. “Drillingin progress”) ora parametervariable (V1-V16, P1- P8).

11.2.6.3.3. Examples

Draw(P3)
Draw(V5)

Draw(“Door Open”)
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11.2.6.4. Draw?2( )

Name: Draw2(text line 1,text line 2)
Inputs: text line 1 e Firststringto displayin e 0-80
the CNC Status window characters
text line 2 e Secondstringto displayin e 0-80
the CNC Status window characters

11.2.6.4.1. Purpose

When there is more than one line of text to display, itis convenientto use the Draw2( ) command to
printtwo lines of text with one command call. Using the Draw2( ) command is also fasterthan making
two successive calls to the Draw( ) command. This can be an advantage when runninginabusy,
real-time environment.

11.2.6.4.2. Function

The Draw2( ) command prints the strings text_line_landtext_line_2inthe CNCStatus window. This
window appearsonthe PC runningthe CNC Device Driver. The Draw2( ) command prints each stringon
anewline.

Each message string can be from 0 - 80 characters long. These arguments can consist of eithera string
literal enclosed in quotation marks (e.g. “Machine overheated!”) ora parametervariable (V1- V16,
P1-P8).

11.2.6.4.3. Examples
Draw2(P3, V2)
Draw2(V16, V5)
Draw2(“Partready”, P8)
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11.2.6.5. PulsBit()

Name: PulsBit(portn, maskl, mask2, time to puls)

¢ 0x0000 - OxF

Inputs: portn e Addressofthe outputport
FFF

to be modified

« “00000000" -

mask1 e An 8-characterstring 0 )
containing1’sand 0’s 11111111
representing a bit mask. All V1l - Vle
' P1 - P16

bitssetto 1 are held high
for the duration of
time_to_puls.

¢ “00000000" -

mask2 e An 8-characterstring “111111117
containing1’sand 0’s
representingabit mask. All vl - V16
) Pl - Plo6

bitssetto 1 are held high
for the duration of
time_to_puls.

¢ CNCDriverTim

time_to_puls e Numberof millisecondsto
. er — 2147483
pause program execution 647
whllt.egsser_tmg'Fhe V1 - V16
specified high bits Pl - Pl6

11.2.6.5.1. Purpose

Some operations of aCNC machine are time-based as opposed to operations that signal their
completionviaastatusline. The PulsBit( ) command provides a convenient way of executing an
operationfora specified time period.

For example, aftera part has been machined, it may be necessary torinse it with water for 30 seconds
before removingitfromthe CNCmachine. The PulsBit() command can be used to turn on the bit which
controls therinse cycle forthe required period of time.

11.2.6.5.2. Function

The PulsBit() command gives you the meansto control CNCoperations fora specified period of time. It
turns on the designated bits of an output port for a specified duration.

The portn argument specifies the output port which contains the bit(s) that operate the control line(s)
youare interestedin.

mask1 can be setto either:
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e The current value of the output port, BVn
e Anabsolute bit maskvalue (see description of maskZ2below)

You specify which ctrl lines should be pulsed on and off by constructing a bit mask, mask2. The mask2
argumentis an 8-character string composed of 1’s and 0’s in ASClI text. This argument can consist of
eitherastringliteral enclosedin quotation marks (e.g. “10000000”) or a parametervariable (V1-V16,
P1-P8).

The PulsBit() command performs abitwise OR operation between mask1and mask?2. It assigns the
resulttothe output portfor time_to_puls milliseconds. [tthenresets the porttoits original value. The
minimum TIME_TO_WAIT is the value of the parameter CNCDriverTimer foundin CNC.INI.

The followingtable shows all the possible ways that PulsBit( ) can affecta single bit position of an output
port when maskl= BVn:

PulsBit()

Starting Value of CorrespondingBit Control Line During Control Line After
an Output Port Bit  inBit Mask Execution of Execution of
(maskl1 = BVn) (mask2) PulsBit() PulsBit()

0 0 0 - Off 0 - Off

0 1-0On 0 - Off

1 0 1-0On 1-0On

1 1 1-0On 1-0On

11.2.6.5.3. Examples
PulsBit(PORTO, BV0O, “10000000”, 30000)

Thisexample turns on control line #7 that is connected tothe PC’s output port 0 for 30 seconds. The
remainingbitsinthe portretaintheircurrentvalues during and after execution of PulsBit() since their
valuesinthe bit mask are 0.

PulsBit(PORT1, BV1, V5, 100000)

The bits in output port 1 are ORed withthe bit maskinvariable V5. The resultis writtento output port1
and the corresponding control lines are set on and off for 100 seconds. Afterwards, the original value of
output port 1 isrestored.

PulsBit(PORT1, BV1, P4, P7)

The bits in output port 1 are ORed with the bit maskin parametervariable P4. The resultis written back
to output port 1 and the corresponding control lines are set on and off for a period of P7 milliseconds.
Afterwards, the original value of output port 1isrestored.
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11.2.6.6. SendMsg( )

SendMsg() ‘

Name: SendMsg(msg_to_send)

Inputs: msg_to_send e Indextopredefined e (0 - 9999
messages storedin
VC2_WM.DBF

11.2.6.6.1. Purpose
In a CIM environment, aCNC machine mustreportits status to other CIM entities such as:
e The CIM Manager which handles production schedulingand tracking
e Deviceswhichare dependentonthis machine (e.g. the robotthattends the machine)

e The Graphic Production Module which displays the machine’s status

The SendMsg( ) command informs these entities when the CNC machine has completed processinga
part, whenthereisa problemthatcauses an alarm condition, etc. Thiscommand uses a set of
predefined messages to performthis function. Each message has an associated ID and destination
device address.

You can generate real-time status messages by inserting the SendMsg( ) command throughouta
program.

You can add your own custom messages to the message file. For example, this capability is useful if you
are programming arobot to tend this CNC machine. You could define a message to notify the robot
whenthe machineisreadyto receive apart and another message toinformthe robot that the partis
ready to be picked up. You would use the SendMsg( ) command to send these messages.

11.2.6.6.2. Function

The SendMsg( ) command sends predefined real-time status messages to any CIM entity. The argument
msg_to_send specifies the IDnumber of amessage storedinthe file VC2_WM.DBF. This ID numberis
sufficientto deliver the message becausethere is adestination address associated with each message in
thisfile.
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11.2.6.6.3. Examples
SendMsg (2582)

This statementfinds the message with the ID numberof 2582 inthe file VC2_WM.DBF. It then sends this
message tothe destination device listed in this message record.

SendMsg (P4)
SendMsg (V12)

11.2.6.7. SetBit( )

Name: SetBit(portn, mask1, bo, mask2)

Inputs: portn e Addressofthe outputport 0x0000 - OxFFFF
to be modified

maskl e An8-characterstring “00000000” - “11
containing1’sand 0’s 111111”
representingabit mask vl - Vie
(typically the currentvalue Pl - P16
of outputportn, BVn)

bo e Asingle character & — AND
designating the bitwise | - OR
operationto be performed " - XOR

~ — NOT

mask2 e An 8-characterstring “00000000” - “11
containing1’sand 0’s 111111”
representingabit mask vl - V16

P1 - Plo

11.2.6.7.1. Purpose

The control lines of CNC machine are commonly mappedto bitsina PC’s output port(s). When a bitis
toggled on and off, it controls the corresponding function on the CNCmachine. Forexample, suppose
bit 3 ismappedto the door on the CNC machine. Setting bit 3 to one would close the doorand settingit
to zerowould openthe door.

By settingthe appropriate bit(s)to the desired value, the SetBit( ) command allows you to controla CNC
machine.

11.2.6.7.2. Function

The SetBit( ) command allows you to modify a set of bitsinan output port in order to control the
operation of a CNCmachine.
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The portn argument specifies the output port which contains the bit(s) that operate the control line(s)
you are interestedin setting. Each /O port on a PC contains 8 bits.

mask1can besetto either:
The current value of the output port, BVn
An absolute bit mask value (see description of mask2 below)

Typically, mask1 would be settothe systemvariable BVn, the currentvalue of the output port. Using
BVnallowsyouto setonlythe bitsyou are interested in while preserving the values of the rest.

Alternatively, you could setthe portto an absolute value by specifying abit mask for mask 1 instead of
BVn. For example, toresetthe porttoa knownvalue, you could specify the same bit mask value for
mask1and maskZ2and use an OR operation between them. This would assign the value of the bit
masks to the output port regardless of the port’s previous value.

You can setthe value of any group of bitsin an output port by using the appropriate bit mask, mask2,

and bitwise operator, bo. The mask2argumentis an 8-character stringcomposed of 1’sand 0’s in ASCII
text. Thisargument can consist of eitherastringliteral enclosed in quotation marks (e.g. “20000000”),

or a parametervariable (V1-V16, P1 - P8).

The following truth tables show the results of using each of the four C Language bitwise operators
available:

&-AND
Bitinmaskl CorrespondingBit Resultafter
inmask2 SetBit( )
0 0 0
0 0
1 0 0
1 1 1
| - OR
Bitinmaskl CorrespondingBit Resultafter
inmask2 SetBit( )
0 0 0
0 1 1
1 0 1
1 1 1
A -XOR
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Bitinmaskl CorrespondingBit Resultafter

inmask2 SetBit( )
0 0 0
0 1
1 0 1
1 1 0
~-NOT
Bitinmaskl CorrespondingBit Resultafter
inmask2 SetBit( )
0 Not used 1
1 Not used 0

11.2.6.7.3. Examples
SetBit(PORTO, BVO, |, “10000000”)

This example turns on control line #7. This control line isconnected tothe PC’s output port 0. The OR
truth table indicates that when the mask containsal ina given position, that bitwill be set to 1
regardless of the bit’sinitial value in the output port.

SetBit(PORT1, BV1, &, V16)

The bits in output port 1 are ANDed with the bit maskin variable V16. The resultis written back to
output port 1 and the corresponding control lines are set on and off accordingly.

SetBit(PORT1, BV1,#, P8)

The bits in output port 1 are XORed with the bit mask in parametervariable P8. The resultis written
back to output port 1 and the corresponding control lines are set on and off accordingly.

11.2.6.8. Wait()

Wait() ‘ Suspends program execution for a specified duration

Name: Wait(time_to_wait)
Inputs: time_to_wait Number of milliseconds to CNCDriverTimer- 2147
suspend program execution 483647,
V1-V1ie,
P1-P16
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11.2.6.8.1. Purpose

After performingan operation ona CNC machine, it is sometimes desirable to pause forawhile before
continuing with the next operation. Forexample, it may be necessary to wait 2 minutes afteracertain
procedure toallow a part to cool down before a robot extracts it fromthe CNC machine. Inthis case the
command Wait(120000) can provide the required delay beforethe CNCscript program signals the CIM
Manager that the part is ready.

11.2.6.8.2. Function

When the CNC ScriptInterpreterencounters the Wait() command, it pauses for the indicated amount of
time before executing the next program statement. The argumenttime_to_wait specifies the number of
milliseconds the interpreter waits before resuming execution. This argument can be eitheranintegeror
a parametervariable (V1-V16, P1 -P16). The minimumtime_to_waitisthe value of the parameter
CNCDriverTimerfoundin CNC.INI.

11.2.6.8.3. Examples
Wait(2000)

This statement causes the CNCScript Interpreterto pause for2 seconds.
Wait(V16)
Wait(P8)

The length of the pause resulting from each of these two statements depends on the values of variables
V16 and P8.

11.2.6.9. WaitBit( )

WaitBit( ) Suspends execution until the specified bit(s) are set to one or until the

specified bit pattern appears on an input port

Name: WaitBit(portn, mask, time_to_wait)
Inputs: portn e Addressofthe outputport 0x0000 - OxFFFF
to be modified
mask e An 8-characterstring “00000000” - “111111
containing1’sand 0’s 117,
representingabit mask V1-V1e,
P1-P16
time_to_wait e Maximum number of CNCDriverTimer - 2147

milliseconds to suspend 483647,
program executionwhile  V1-V16,
waiting fora bit pattern P1-P16
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11.2.6.9.1. Purpose

Afterperformingan operation onaCNC machine, itisfrequently necessary to waitfora status line to
signal that the operation was successfully performed. Status lines from a CNC machine are connected to
an I/Oboard which maps each linetoa bitina PC input port.

By examiningthe value of these input port bits, itis possible to determine information about a machine
such as:

Status Line Example

An operationis completed. Bit 0
Drillingin progress=0
Hole drilled=1

An alarm condition has occurred. Bit 1

Normal temperature =0
Machine overheated =1

The position of a componentona CNC machine.  Bit 2
Door open=0
Door closed=1

The WaitBit( ) command allows you to read a set of status linesin orderto monitorthe operation of a
CNCmachine.

11.2.6.9.2. Function

The WaitBit( ) command monitorsaninput port, portn. It comparesthe value of this port with the bit
mask argument, mask. Thiscommand waits for the specified interval for one of the following conditions
to be true:

e An exact match occurs between all 8 bits of the input port and the bit mask.

e Abitequalto 1in mask matchesup with the correspondingbitequalto1inthe outputport.
For example, bits 7and 5 below meet this condition:

e 10100000 <= mask
11110000 < BVn

When one of these conditionsistrue, the Command Interpreter printsin the Status window:
--- Conditionistrue ---
It then proceedsto execute the nextcommand.

The WaitBit( ) command monitors the port forthe period of time specified in the argument
time to wait(inmilliseconds). Thisargumentcanbe eitheranintegerora parametervariable
(V1-V16, P1-P16). Theminimum time to waitisthevalue ofthe parameter CNCDriverTimer
foundin CNC.INI.

If neither of the above conditions occurs during thisinterval, the command times out. The CNC Script
Interpreteraborts program execution and generates the errormessage WM_CIMDDE_CNCERROR. The
CNCDevice Driverrelays this error message back to the CIM Manager.
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11.2.6.9.3. Examples
WaitBit(PORT1, “1000001”, 2000)

This statement causes the CNCScriptInterpreterto check port 1 forup to 2 seconds. If statuslines Oand
7 inthis port are high, the conditionistrue and executionresumes with the next CLINT statement. If this
match does not occur within 2seconds, an error is generated.

WaitBit(PORTO, V3, P2)

The variables PORTOand V3 contain the address of the input port and the bit mask respectively. Variable
V3is assigneditsvalue atinitialization timefrom the file VC2_CNC.INI. The time outinterval, P2, is
specified atrun time when this programisinvoked.

11.2.6.10. WaitBitZ( )
Name: WaitBitZ(portn, mask, time to wait)
Inputs: portn e Addressofthe outputport 0x0000 - OxXFFFF
to be modified
mask e An8-characterstring “00000000” - “11
containing1’sand 0's 111111%,
representing a bit mask vl - vle,
P1 - P16
time to wait e Maximum numberof CNCDriverTimer -
milliseconds to suspend 2147483647,
program execution while vVl - Vle,
waitingfora bit pattern Pl - Pl6

11.2.6.10.1. Purpose

The WaitBitZ( ) command allows you to read a set of status linesin orderto monitorthe operationof a
CNCmachine. See the WaitBit( ) command above for details.

11.2.6.10.2. Function

The WaitBitZ( ) command monitors aninput port, portn. It comparesthe value of this port with the bit
mask argument, mask. Thiscommand waits for the specified interval for one of the following conditions
to betrue:

e An exact match occurs between all 8 bits of the input port and the bit mask.

A bitequalto 1in mask matches up with the correspondingbitequal to0inthe output port. For
example, bits5and 7 below meet this condition:
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e 10100000 <= mask
01011111 <= BVn

When one of these conditionsistrue, the Command Interpreter printsinthe Status window:
---Condition is true ---
It then proceedsto execute the next command.

The WaitBitZ( ) command monitors the port for the period of time specifiedin the argument
time to wait(inmilliseconds). Thisargumentcanbe eitheranintegerora parametervariable
(V1-V16, P1-P16). Theminimum time to waitisthevalue of the parameter CNCDriverTimer
foundin CNCVDn.INI.

If neither of the above conditions occurs during thisinterval, the command times out. The CNC Script
Interpreteraborts program execution and generates the errormessage WM_CIMDDE_CNCERROR. The
CNCDevice Driverrelays this error message back to the CIM Manager.

11.2.6.10.3. Examples
WaitBitZ(PORT1, “10000001”, 2000)

This statement causes the CNCScriptInterpreterto check port 1 forup to 2 seconds. If statuslines Oand
7 inthis port are low, the conditionistrue and execution resumes with the next CLINT statement. If this
match does not occur within 2seconds, an error is generated.

WaitBitZ(PORTO, V3, P2)

The variables PORTOand V3 contain the address of the input port and the bit mask respectively. Variable
V3is assigneditsvalue atinitialization timefrom the file CNCVDn.INI. The time outinterval, P2, is
specified atrun time when this programis invoked.

11.2.6.11. WaitFile()
Name: WaitFile(String, time to wait)
Inputs: String e Anyvalid MS-DOSfile Any valid MS-
name. DOS file name.
time to wait e Numberof millisecondsto CNCDriverTimer
suspend program - 2147483647,
execution vVl - Vle,
P1 - Plo

11.2.6.11.1. Purpose

The command isgenerally used to geta status message in orderto continue execution of the process
afteruploadinga G-code program to a CNC machine.
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11.2.6.11.2. Function

The WaitFile( ) command waits until the specified fileis created duringaspecified interval. If the
specified filehas not been created during the specified interval, the command times out. The CNC Script
Interpreteraborts program execution and generates the errormessage WM_CIMDDE_CNCERROR. The
CNCDevice Driverrelays this error message back to the CIM Manager.

11.2.6.11.3. Examples

WaitFile (P1, V1)
WaitFile (V1, P1)
WaitFile (V1, V2)
WaitFile (P1, P2)
WaitFile (™

C:\Users\Public Documents\Intelitek\OpenCIM\WSn\filename”),
wait time)

11.2.6.12. WaitString()
WaitString() ‘
Name: WaitString(String, time to wait)
Inputs: String e Astringthat specifiesthe Any string that
beginningorend of an contains an
Operatlon. addreSS ln the
OpenCIM
environment.
time_to_wait ° Numberof milliseconds to CNCDriverTimer
suspend program - 2147483647,
execution vl - Vle,
P1 - Plo

11.2.6.12.1.Purpose

After performingan operation ona CNC machine, itis usually necessary to wait for a status message in
orderto confirm that the operation was performed successfully.

11.2.6.12.2. Function

The WaitString( ) command waits for a string during a specified interval. If the CNCdevice driver doesn’t
receive the string during the specified interval, the command times out. The CNC Scri pt Interpreter
aborts program execution and generates the errormessage WM_CIMDDE_CNCERROR. The CNC Device
Driverrelaysthis errormessage back to the CIM Manager.
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11.2.6.12.3. Examples

WaitString(Vl, V2)
WaitString (V1l, P1)
(
(

WaitString (P1, V1)
WaitString (“Test is done”, 10000)
11.2.6.13. SendString()
SendString()
Name: SendString(Address, String)
Inputs: Address e Name ofthe e Anyof the OpenCIM
workstationinthe predefined commands.
OpenCIMenvironment.
String e Stringto besentto be e Anystringthat contains
sentto the defined an addressinthe
address OpenCIMenvironment.

11.2.6.13.1. Purpose

When a program is to be run inthe ACL controller, astring (recognizable by the ACL controller) issentto
the ACL controller and the address tellsthe controller where to send the string.

11.2.6.13.2. Function

The SendString() command sends predefined commands to any CIM entity.

11.2.6.13.3. Examples

SendString (P1, P2)
SendString (V1, V2)
SendString (V1l, P1)
SendString ("WS0 DDE ACL 25”, “RUN SSCNC”)

11.2.6.14. MSDOS( )

Name: MSDOS(String)
Inputs: String e Anyvalid MS-DOS e Anyvalid MS-DOS
command. command.
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11.2.6.14.1.Purpose

The command provides aninterface from OpenCIMto the MS-DOS operating system.

11.2.6.14.2. Function

The MSDOS( ) command launches the MS-DOS command interpreter with the string specified at the
function’sinput.

11.2.6.14.3. Examples

MSDOS (V1)
MSDOS (P1)
MSDOS (“"LOADER.BAT FILE.DAT”)

11.2.6.15. MSWINDOWS()

Name: MSWINDOWS(String)

Inputs: String e Anyvalid MS- e Anyvalid MS-
Windows command Windows command
line. line.

11.2.6.15.1. Purpose

The command provides aninterface from OpenCIMto the MS-WINDOWS operating system.

11.2.6.15.2. Function

The MSWINDOWS( ) command launches the MS-WINDOWS executable fileaccording to the string
specified atthe function’sinput.

11.2.6.15.3. Examples

MSWINDOWS (V1)
MSWINDOWS (P1)

MSWINDOWS (™ [default system drive (for example
C:) ] \WINDOWS\NOTEPAD . EXE

C:\Users\Public Documents\Intelitek\OpenCIM\WSn\filename”)
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11.2.6.16. ABORT( )

ABORT( )

Name: ABORT ()

11.2.6.16.1.Purpose

Usingthis command is the only way to aborta CNCDevice Driver program without the CIM Manager.

11.2.6.16.2. Function

The ABORT( ) command unconditionally aborts the current CNC Device Driver program.

11.2.6.16.3. Examples

ABORT()

11.3. ROBOT AND CNC INTERFACE

When a robot inserts a part intoa CNCmachine, it must coordinate its movements with the operation of
the machine usinga CNCsynchronization mechanism. This mechanismisused whenarobotsendsa
command message toa CNCmachine tellingitto perform a certain function. The robot then waitsfora
response. Only afterthe CNCresponds doesthe robot’s ACL program continue execution.

The following scenario describes how atypical robotand CNC machine interact when the robotinserts
and removes a part from the machine:

e Therobot waits while the CNC machine opensitsdoorandvise.

e Therobot entersthe machine. It holdsthe part in place while the machine clampsthe partinits
vise.

e Therobot exitsthe machine andsignals the CIM Manager that the CNC machine isready to be
activated.

e Therobot waits outside the machine until it receives asignal from the CIM Manager that the
machineisfinished.

e The CNCopensitsdoorand waits until the robot has grasped the part before it opensitsvise.
e Therobot removesthe partand takesit to the nextlocation.

While the CIM Manager could conceivably coordinate the above interaction between arobotanda CNC
machine, itis more efficientforthe ACL controllerto do this. This section describes how to write ACL
programs that communicate with script programs found inthe CNC device driver. (You should already
be familiar with OpenCIMACL programmingbefore continuing. See ACLProgrammingfor OpenCIMfor
more information.)
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The CNC synchronization mechanismis actually aspecificcase of how you can send command and
status messages to perform OpenCIMoperations.

1. Itispossibletohavetworobotsattachedtoa single ACLcontroller. Inthis case, youwould use
the ACL system file, CIMSYSMinstead of CIMSYS. You would also need to adjust the sample code
presentedinthissection to distinguish between the two robots. These changes are beyond the
scope of this discussion.

The following diagramillustrates the sequence of commands that are executed when arobotinsertsa
partintoa CNC machine. The commands showninstep 2 below are generated by the robot’s PUT
program forthe CNC machine.

CIn
Manager

@ Activate CNC machine @ Use robot

to insert part in CNC

CNC
Device
Diriver

ACL
Dievice
Dirver

Open door

Open vice
Robof places part In vice

Close vice

Robot opens gripper fo
relkease the parf Close door

@

Sync commands generated
by robot's controller to
"PUT" a partin the CNC

Command Sequence:

®. Whenthe production plan calls for machining a part, the CIM Manager sends a
single command tellingthe tending robottoinsertthe partinthe CNC machine.

@. The PUT program inthe robot's ACL controllersends aseries of commands to open
and close the doorand the vise onthe CNC machine sothe robot can insert the part.

3. Whenthe robot signals that the part is in place, the CIM Manager sends an
activate command to the CNC machine.

Figure 12-8: Sequence of Commands when a Robot Tends a CNC Machine
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The followingtable describes the dialog that occurs between arobotandits CNC machine. This table

showsthe sequence of CNCcommands generated by the PUTand GET programs that insertand remove

a part from a machine.

Robot Action

Robot
Request

CNC
Response

PUT Part into CNC Machine

Robot brings part to entrance of CNC machine and waits
for doorto open.

Robot enters CNC machine with partand waits for vise to
open.

Robot places part in vise and waits for vise to close.

Robotreleases part, withdraws from CNC, and waits for
door to close.

Robotsignals CIM Manager that part isready to be
machined. The CIM Manager turns on the CNC machine.

(The robotdoes NOT directly turn onthe CNC machine by

sendingan activate command. Instead, the CIM Manager
sendsthe activate CNC command message to the
machine sothat it can take care of downloadingthe
G-code neededto process this part.)

GET Part from CNC Machine

Robot movesto entrance of CNC and waits for doorto
open.

Robot enters CNC, grasps part, and waits forvise to open.

Robotremoves part from CNC machine.

Open Door

OpenVise

Close Vise

Close Door

Open Door

OpenVise

Door Open

Vise Open

Vise Closed

Door Closed

Door Open

Vise Open
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11.3.1. Writing Scorbase Programs for the CNC Machine

Thissection describes briefly how to write Scorbase programs forthe CNC machine and displays various
examples. Itincludes the following:

e ReceivingStrings froman OpenCIM Device Driver
e Receiving Notifications from the CNC Machine and Sending Messages to the CNC Device Driver

11.3.1.1. Receiving Strings from an OpenCIM Device Driver

The Scorbase software automatically recognizes and executes the following two string formats, for
example:

e SETPRGNM=301: Inthisstringformat, PRGNM is the name of the Scorbase variable and this
statementisequivalentto the SetVariable PRGNM= 301 instructioninthe Scorbase program.
Thisstringis generally defined in the Program column of the CIM Machine Definition utility in
the CIM Manager application.

e Run STRTM: Inthisstringformat, STRTM is the Scorbase subroutine name and the stringis
equivalentto the Call STRTM instruction in the Scorbase program. The Scorbase program should
contain the STRTM subroutine, asshown inthe following example:

SetSubroutine STRTM

Printto Screen: STRTM.PRGNM = 'PRGNM'

Call Subroutine SCRIPT.OPENPORT(2)

Call Subroutine SCRIPT.SENDFILE(2, PRGN M)

Call Subroutine SCRIPT.CLOSEPORT(2)

Returnfrom Subroutine

® The STRTM subroutine is executed in parallel to the Pick and Place operation of the robot
@ The STRTM subroutine does not contain axis control Scorbase commands.

® The Run STRTM string is generally defined in the CNC device driver script file.
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11.3.1.2. Receiving Notifications from the CNC Machine and Sending Messages to the CNC Device
Driver

The USB controller’sdigital input can be connected to the CNC machine’s digital output. The CNC
machine’s G-Code program may change the status of the digital outputthatis connectedto USB
controller.

The Scorbase program can recognize changes to the status of the digital inputand then run a user
defined subroutine (END_LATHE23), which can be executed in parallel to the Pick and Place operation of
the robot, as showninthe following example:

SetSubroutine PUT023

Printto Screen: PUT PART TO CNC MACHINE CHUCK (CNC22)

Enable InputInterrupt 1
On InputInterrupt1 On Run Subroutine END_LATHE23
Send Message SFinishto MANAGER ID TASK_ID

Send Message SEnd to MANAGER ID TASK_ID

Return from Subroutine

SetSubroutine END_LATHE23
Send Message ENDLATHE to Device Driver1D 23
Disable Input Interrupt 1

Return from Subroutine

@ payattention to the Enable/Disable Input Interrupt instructions to ensure system safety.
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11.3.2. Writing ACL Programs for the CNC Machine

The CNC synchronization mechanismis used when arobot must ordera CNC machine to performan
operation and wait until the machine signals thatit has completed the operation. The previous table
showsthe sequence of eventsinasetof PUT and GET programs that communicate with a CNC machine.
The sample ACLcode showninthis section demonstrates how to write these programs and implement
the CNC synchronization mechanism.

You must code this synchronization mechanisminto each of the following programs. Note the orderin
which programs are activated asshownin the figure below.

ACL The PUT and GET programs which tell the robot how to insertand
Controller remove parts froma CNCmachine.

CNC Device CNCscript programs (executed by the CNCdevice driver) which are
Driver activated by a robot request. Forexample:

OPEN DOOR, CLOSE DOOR, OPEN VISE, CLOSE VISE

ACL A group of short ACL programs which set a semaphore variable that

Controller announces thatthe CNC machine has completed the requested
operation (e.g. DROPN - dooropen, DRCLS - door closed, VCOPN - vise
open, VCCLS - vise closed).

Clrd
Wanager

K

i

-PROGRAM PUT .CHNC1 :

-CHCRE(Q .CNC1 OPEN DOOR

4 Program DROPH -«
WAIT DOOR = CPEH‘— 4‘SET DOOR. = OPEH
H END

ACL Canfrallar . ACL Controller
2

FROGRAM OPEH DOOR
FULSBIT (PORTO, EVO, 00001000, 600)

SENDSTR( V1, "RUN DROPH" | '

CNC Davice Driver

Figure 12-9: Sequence of Program Activation During CNC Synchronization
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Sequence of Program Activation

1. RUNGTxxx Pick-and-place command from the CIM Manager runs the
RUN PTOO01 ACL program PT001 to inserta part into the CNC machine.
(The constant.CNC1 equals 001, the device ID of the
machine.)
6. .CNCREQ.CNC1 Activates CNCscript program OPEN DOORin CNCdevice
OPEN DOOR driver#1.

7. SENDSTR(V1,"RU Sendsan acknowledgment by runningthe ACLprogram
N DROPN") DROPN. Thisline sendsarun command to the ACL device
driverwhose addressis specifiedin variable V1.

8. SET Causesthe program PT001 to resume.
DOOR = OPEN

The following ACLstatement sends acommand to a CNC machine:
.CNCREQ .CNC1 OPEN DOOR

The macro and symbolicconstantin this statement expand to:
PRINTLN "%CNCREQ 001 OPEN DOOR "

Each iteminthisstatementis explained below:

ACL Statement that Requests a CNC Operation

PRINTLN This ACL command sends a message to the robot's ACL device
driverviaa serial connection between the ACLcontrollerandthe
Station Manager PC.

%CNCREQ This string signals the ACL device driverthatthe rest of this
message isa command intended fora CNC machine. The ACL
device driverinterprets and formats the message accordingly.

001 The device ID of the CNC machine thatthe robot istending; used
as part of the destination address.

OPEN DOOR This stringis the name of the script program whichthe CNC
device driver willexecute. The robot waits until this script
program sends a response messageindicatingthatit has finished
performingthe requested CNC operation. You can check the
name of CNCscript programs by looking at the Command Liston
the CNC Control Panel.
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Whenan ACL program needsto activate an operation on anotherdevice and wait foran
acknowledgment, it can use the CNC synchronization mechanism. The sample ACLcode below
demonstrates an efficient way toimplement this mechanism:

SET DOOR = 0 The global variable DOOR represents the status of the dooron

the CNC machine. It can have one of the following values:

0 - Door statusisabout to change. CNC requestis
pending.

OPEN - Doorisopen.

CLOSE - Door isclosed.

The variable DOORis used as a semaphore tosignal thatthe
CNCmachine has completed the requested operation
(i.e.whenaresponse hasbeenreceived fromthe CNC
machine). Thisvariable isresetto0 here toindicate thata CNC
requestis pending.

.CNCREQ .CNC1 OPEN DOOR

Thisline uses an ACL macro (explained above) tosend the
command message "OPEN DOOR" to CNCmachine #1.

WAIT DOOR = OPEN Thisline suspends execution of this ACLprogram until an

acknowledgmentis received from the CNC machine.

(Note that thisline does NOT assign the value of OPEN to the
variable DOOR. The string DOOR = OPEN is a logical condition
which must be satisfied before the WAIT statement allows
executiontocontinue.)

In thisexample, the CNC machine signals that the dooris open by sendingacommand to the ACL device
driverto runa short ACL program, DROPN. This program sets the global variable DOOR equal to OPEN.
This assignment satisfies the WAIT condition and execution continues.

® Tip: The WAIT statement is more efficient than using a polling loop to continually check the
value of thevariable DOOR. Unlike a loop, this statement suspends executionof the program
until the condition is satisfied. Suspending execution allows other active ACLprograms to run
faster.
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The followingisasetof sample ACLprograms: GET, PUT, DROPN, DRCLS, VCOPN, and VCCLS. These
programsinsertand remove a part from a machine usingthe CNCsynchronization mechanism (the CNC
synchronization code is highlighted):

.PROGRAM GET .CNC1

. OPEN

. FAST

MOVED CIM[260]
MOVED CIMB[260]
MOVED CIM[260]
JAW 50

SET DOOR = 0
.CNCREQ .CNC1 OPEN DOOR
WAIT DOOR = OPEN

.MEDIOM

MOVED CIM[261]

SPLINE CIM 262 263

.MEDIOM

MOVED CIM[288]

. SLOW

MOVED CIM[289]

.CLOSE
SET VISE = 0
.CNCREQ .CNC1 OPEN VISE
WAIT VISE = OPEN

.MEDIOM

MOVED CIM[288]

.MEDIOM

MOVED CIM[262]

.FAST

. START

MOVED CIM[261]

MOVED CIM[260]

.END GET

PROGRAM DROPN
SET DOOR = OPEN
END

PROGRAM DRCLS
SET DOOR = CLOSE
END

PROGRAM VCOPN
SET VISE = OPEN
END

PROGRAM VCCLS

SET VISE = CLOSE
END

.PROGRAM PUT .CNC1

. SYNC

. FAST

MOVELD CIM[260]

IF PART = 2
ORIF PART =4
GOSUB GIJIN
ENDIF
MOVED CIM[260]
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MOVED CIMB[260]
SET DOOR = 0;
.CNCREQ .CNC1 OPEN DOOR
WAIT DOOR = OPEN

.MEDIOM

MOVED CIM[261]

SPLINE CIM 262 263
SET VISE = 0
.CNCREQ .CNC1 OPEN VISE
WAIT VISE = OPEN

.MEDIOM

MOVED CIM[268]

. SLOW

MOVED CIM[269]

JAW 50

.MEDIOM

MOVED CIM[270]

. SLOW

.CLOSE

MOVED CIM[271]
SET VISE = 0
.CNCREQ .CNC1 CLOSE VISE
WAIT VISE = CLOSE

.MEDIOM

MOVED CIM[270]

MOVED CIM[262]

.FAST

MOVED CIM[261]

MOVED CIM[260]

MOVED CIMB[1]
SET DOOR = 1
.CNCREQ .CNC1 CLOSE DOOR
WAIT DOOR = CLOSE

.FINISH

. OPEN

.END

.END_PUT
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11.3.3. Using CNC Script Programs for ACL Program Response

When a CNC script program has completed an operation requested by an ACL program, it must send
back an acknowledgmentto the ACLprogram. The following script statement sends this
acknowledgmentandis explained below:

SENDSTR (V1, "RUN DROPN")

SENDSTR Sendsthe acknowledgment message to the robot's ACLdevice
driverusingthe OpenCIMnetwork.

V1 A script parametervariable containing the destination address
of the robot whichis to receive this acknowledgment. This
variableisassignedinaparameterfile (e.g. CNC1.INI) when the
CNCdevice driverstarts up.

"RUN DROPN"

A commandto run the ACL program DROPN which setsa
semaphore variable indicating thatthe CNCdooris open. This
ACL program name corresponds tothe operation being
performed. Forexample: DRCLS - door closed

VCOPN -vise open

The following sample CNCscript program shows how this statementappears at the end of the script
afterthe requested operation has completed:

PROGRAM OPEN DOOR

PULSBIT (PORTO,BVO, "00001000",600)
DRAW( -—-- OPENING THE DOOR --- )
WAITBIT( PORTO, "00000010", 20000 )
DRAW( --- DOOR IS NOW OPEN --- )
SENDSTR( V1, "RUN DROPN" )

END

Figure 12-10: Sample CNC Script Program that Sends an Acknowledgment to a Robot

11.3.4. Writing Portable CNC Script Programs

If you have multiple CNCmachines which use the same commands, you can reuse the same CNCscript
file (e.g. CNC_SCR.DBF)to control these machines. Followthe example below which shows how to write
portable CNCscripts using a parametervariable to specify adestination address:

Portable: SENDSTR (V1, "DROPN")

Not Portable: SENDSTR(WS3ACL43, “DROPN”)

Use a texteditortoassignV1in a parameterfile (e.g. CNC1.INI) as follows:

V1=ACL43
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The elementsinthis example are explained below:

WS3 The name of the Station Manager PC (asfoundin the file SETUP.CIM)
runningthe CNCdevice driver. Substitute the appropriate workstation
numberforthe 3 in thisexample.

ACL The type of communication channel used to send messages to this device.
Use ACL forany device attached toan ACL controller.

43 The device IDthat indicates which device driveristoreceive this
message. Substitute the device ID of the robot which tends this machine
for the 43 inthis example.

11.3.5. Adjustments for Single Robots Tending Two Machines

If a single robotis tendingtwo CNCmachines, make the following adjustments to the sample programs
showninthis section:

e Inthe ACL controller, use two separate global variables, DOOR1 and DOOR2, foreach machine
(instead of the single variable DOOR).

e Use twoseparate ACLprograms, DRON1 and DRON2, to setthese variables (instead of the
single program DROPN).

The OPEN DOOR script programs on the CNC machines would call theirassociated ACLprogram, DRON1
or DRON2.

11.3.6. ACL Controller Backup and Restore

Because there is always a chance that systemfiles could be altered ordestroyed, we recommend
keepingbackup files of your OpenCIMsystem. Should your OpenClMsystem crash and need to be
replaced, the backup files can be used to restore the system. These procedures should only be
performed by the system supervisor.

The Backup procedure involves three stages:

1. Back up the ACL controllerstothe Station Manager PCs

9. Back up the Station Manager PCs to the CIM Manager PC

10. Back up the CIM Manager PC.

® Do notperform Backup procedures while the OpenCIM is running because currently running
programs may be aborted and data files may be in an unstable state.

@ Always keep robot positions, ACL programs and parameters on disk.

® Back up andrestore the entire system reqularly to ensure good backup at all times.
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11.3.7. How to Back Up an ACL Controller

An entire backup of the ACLcontrollerincludes all robot parameters, positions and programs.

To back up the controller, do the following:

o 1.
2]
3]

Procedure 2.

Backing Up the ACL 3,
Controllers

10.

11.

12.

13.

14.

15.

16.

Fromthe ATS mainscreenon the Station Manager PC, press [Shift + F10]
for Backup. The Backup Manager screen appears.

Make sure the Backup Directoryfieldis correct before proceeding.
Select “Parameter” in Backup/Restore.
Type Parameterinthe File Name field and press [Enter].

Press [F3] forbackup; a warning message appears stating that All
running programs will be aborted. Are you sure (Y/N)?

TypeY; asterisks appearand move across the bottom of the screen
representingatime bar. When the time barlapses, Done appearsonthe
screen confirming that the backup copy has been completed
successfully.

Press [Enter] until the cursorselects “Positions” in Backup/Restore.
Type Positioninthe File Name field and press [Enter].
Repeatsteps5and 6 forthe backup of Positions.

Press [Enter] until the cursorselects “Programs” in Backup/Restore.
Type Programsin the File Name field and press [Enter].
Repeatsteps 5and 6 forthe backup of Programs.

Press [Enter] until the cursorselects “All” in Backup/Restore.

Type Allinthe File Name field and press [Enter].

Repeatsteps5and 6 forthe backup of All.

Verify thatall the backup files you copied can be foundinthe WSn
Robotn directory. The backup file extensionis.CBU (e.g. POSITION.CBU).

11.4. OPTIMIZATION ENHANCEMENT USING OPEN SOURCE

The Optimization Manager of OpenCIMenables users to choose any combination of algorithms and
weightsforthe machine queues, using the algorithms supplied in the installation.
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Using Open Source in OpenCIM, the advanced programmer canadd new algorithms to the existing list.
The new algorithms are automatically added to the OpenCIM Optimization Manager. The user can then
choose the new algorithms from the Algorithms drop down listin the Optimization Manager and test
them by running the OpenCIM Manager. The new algorithm can use any of the parametersthatare
includedinthe OpenClMdatabase.

For detailedinstructions on adding new algorithms referto the ReadMe file thatis provided with the
source files of the QueAlgDef project.

11.5. EXPERIMENTING WITH PRODUCTION STRATEGIES USING THE
A-PLAN

The A-Planisa table of sequential instructions which the CIMManager executesin orderto produce the
products beingordered. Itis created when you submitan order. You can also editthis table manually
witha z editor.

Justas you can compile and runa program without ever examiningthe associated assembly code, so
you can submitanorder andrun the OpenCIM production line without dealing with the A-Plan.
However, advanced users may wantto understand the mechanics of Open CIMproductionin orderto
optimize certain critical areas. This section explains the structure of the

A-Plan and how to modify it.

The A-Planis based on processes and operations thathave beensetupin the Part Definition table. For
each ordered part, the A-Plan lists the procedures required to produce that part.

The relationship between the Part Definition table and the A-Planis similarto the relationship between
source code writtenina high-level programminglanguage and the resulting assembly language output
aftercompilation. Dealing with the source code is the easiest way to understand and change a program.
However, dealing with the assembly language output might be appropriate foradvanced users who
need to optimize certain critical areas or who want to understand more fully whatis happening at the
hardware level. Similarly, the Part Definition table provides an overview of the CIM production process
while the A-Plan lists the underlying details.

In additionto user-defined processes, the A-Planincludes the intervening steps required to move parts
from machine to machine and from station to station. When an order is submitted, the Order Entry
module automatically creates the A-Plan by combining the appropriate materialhandling commands
(described below)with the user-defined processes from the Part Definition table.

11.5.1. A-Plan Commands
The following discussion of the A-Plan assumes that:

e Thedefaultstorage deviceisasingle ASRS usedto house emptytemplates, raw materials, and
finished parts.

e Thedefaultassembly deviceisajig machine whichisusedto hold parts thatare in the process
of being puttogetherbya robot.

The list below shows each command that can appearinthe A-Plantable. Related commandsare
groupedtogether. These groups are labeled inthe Purpose column.
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Purpose A-Plan Description
Command
Loop for Producing MAKE Definesthe beginning of aloop usedto produce the
Multiple Parts of the number of products ordered.
Same Type
NEXT Marks the pointat which production of the next

ordered part begins. Note that production of the next
part may begin before the current part has finished.

Template Commands DELIVER Tellsthe PLCto stop a specifictemplateat a station.
FREE Releasesan empty templatesoitcan bereturnedto
the ASRS.
Assemble Two Parts  BASE Commands a robot to place the first part to be

assembledinajig. The CIM Manager waits for all
subpartsthat belongto this assemblytoarrive
before placingthe base partinthe jig.

PACK Commands a robotto place a subsequent partto be
assembled ontothe base partinthejig. The CIM
Manager waits forthe Base commandto finish
before it starts executing a Pack command.

ENDPACK Signalsthe end of an assembly operation.

Storage Commands  GET Reservesapart that isbeingstoredinthe ASRS.

STORE Sends a part to the ASRS (or otherstorage location)
to be stored.

RENAME Assignsthe name showninthe Part fieldtoa
finished part. Thiscommand appearsinthe
A-Planimmediately after the last user-defined
processfroma Part Definition tablehas been
performed.
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Purpose A-Plan Description
Command
Robot Commands PLACE Commands a robotto move a part or template from

one location at a station to another (i.e. a
pick-and-place operation). Thiscommandis used to
insert partsinto devicessuch as a laserscan meter
or robot vision system. However, itis NOT used
when placingapart inan assembly jig (see
Base/Pack above) ora CNCmachine (see Load
below).

LOAD Uses arobotto inserta part intoa CNC machine and
downloads the appropriate G-code to the machine if
required. The Load commandissimilartothe
Place commandwiththe addedfeature thatit
ensures the required G-code is downloaded..

UNLOAD Removes apart from a CNCmachine. The Unload
commandis similartothe P1lace command.

CommentLine NOP Thislineisignored. It can be used for adding
comments or blank linesto the A-Plan.

User-Defined Process Executesthe processas definedinthe Machine

Process Name Processtable. Each user-defined process that
appearsina Part Definition table forthis product
alsoappearsin the A-Plantable.

The following A-Plan commands shown in detail are representative of how tointerpret the other
commands.

Format MAKE <ttl gty> <initial gty> <subsqnt qty>
<priority type> <priority #>

Description Definesthe beginning of aloop used to produce the quantity ordered for
each lineinthe Ordertable.

SUBPART Name of the product being ordered. Thisname s
made unique by a suffix which identifies the position
of this part inthe Part Definition tree.
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Target

<ttl gty>

<initial qty>
<subsgnt qgty>

<priority type>

<priority #>

Sequentialnumberthat correspondstoaline
numberinthe Ordertable. Thisnumberis
incremented by one foreach occurrence of a Make
commandin the A-Plantable.

Total number of products to be produced.

Number of parts produced in parallel when
production of this part first begins.

Number of parts produced in parallel after the initial
guantity hasbeen completed.

Priority method used to determine which partorder
gets producedfirst. Valid methods are:

P - Produce orders with the highest priority first.

D - Try to finish all parts by their Due Time.

B - Considerboth priority and due time when
determining the sequence of production.

Priority of thisorder(1-9). A priority of 1is most
urgent, 9is leasturgent. When <priority
type>is setto eitherP or B, the CIM Manager uses
<priority #> todeterminethesequencein
which to produce orders.

Example MAKE COVERED_BOX/1.111,1,1,P,1

Note See the NEXT command.
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Format GET <subpart> <storage location>

Description Reservesapartina storage locationthatis needed to produce the
currentorder. The defaultstorage location isthe ASRS. Parts can also be
storedina storage rack, a part feeder, orsome other designated location.
If no partis available, awarning message appears on the CIM Manager
screenand a Wait status symbol on the Production screen.

<subpart> The subpartina storage locationthatis
beingreserved.

<storage location> Theplaceinthe CIM cell fromwhereyou
wantto order the part. If thisfieldis
omitted, the ASRSisassumed.

Example GET BOX ASRS1
Note See also STORE and RENAME.

You can view/edit atable of A-Plan commands thatis created when you submitan order. Parts that
have a 1 inthe #column can be producedin parallel (exceptfora part associated with an ONFAIL
process). The commandsinthis table are executed from top to bottom.

Processes that have a blank entry intheir Subpart column operate onthe last subpartlisted previously.
For example, inthe figure below, processes 3and 4 operate onthe BOX subpart showninline 2. Process
6 operateson COVER/1.1showninline 5.

Robot pick-and-place operations are not shown in the A-Plan table. The CIMManager implicitly
performs these operations whenitneedsto move a part from one station location to another.

A Aplan E@é

PART # |PROCESS | SUBPART TARGET INDEX| DURAT. | PARAMETER o
1/ COVERED_BOXA 1 M&KE COYERED_BOXA.1 1 1.1.1.P.1.00:00:00
2/COVERED_BOXA1 1 GET BOX ASRS1
3| COVERED_BOXA1 2 MILLZ {EXPERTMILL? 00:00:10 302MHC
4/ COVERED_BOX/A1.1 3 PLACE RACKT
5 COVERED_BOX/1.1 4 ASSY COVERAA JIGT 00:00:10 1)
B COVERED_BOX/A.1 & VIEWFLEX o0:00:10 3
7/ COVERED_BOX/A.1 6 ONFAIL REJECTEDA1.1 TRASH1
& COVERED_BOK/A1.1 7 MNEXT
9| COVERED_BOXA.1 8 TARGET ASRST
10| COVERA1.1 1 GET COVER ASRS1
11| COVERAT 1 2 PLACE R&CK1 M
12| COYERA 1 3 FREE TEMPLATE ASRST
13 REJECTEDAA 1 TARGET TRASH1
14/ REJECTEDA .1 2 FREE TEMPLATE A5RST
FARTS ~

SEQ|P&RT QUAN|FIRST NEXT QUEW PRIO | DUE TIME N
1 1 F 1
[~ Check & il
0K, Cancel | W G
L = -
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Figure 12-11: A-Plan Table

You can track the currentstatus of production by watchingthe Program View screen onthe CIM
Manager PC. This screen shows the commands that the CIM Manager executes to produce an order.

) OpenCIM Manager (TUTORIAL_SAMPLE) (=] & ]
File  Utility Programs  Window View Help
- ¥ B
O NbE%Ecmesy SB =08 &
intelitekpr Order| Part |Tntal |Dnne | Device |Ac1iun |:
[BBVERED_BOX/1.1 1 0 |36ASRS| | PLACE TEMPLATE#010003 on CNV1|
TIME ROBOTT L
CmmE ROBOTS
i RDR1
FLC STATUS EXPERTH
| Close 211 413441 AT il
! Graphic Display  View Program | Wiew Leaf I Wiew Order | View Storage I Wiew Device I Wiew Pallet I
Leve | Part |Ac‘tiun Subpart |Target | In-| Parameters P1 -
1 TopBatch [
| 2| covERED_BOX/ MAKE COVERED_BOX/1.1 1 1,1,1,P,1,00:00:0(
| 3| COVERED_BOX/1.1 PLACE TEMPLATE ASRS1
| 4/ COVERED_BOX/1.1 RENAME BOX
| 5| coverED_BOX.1 NEXT
| 6| COVERED_BOX/1.1 VEWFLEX | BOX
| 7| COVERED_BOX/1.1 End_Assembh| COVERED_BOX/1.1 G ASSY
| &/ COVERED_BOX/1.1 ASSY COVERA.1 BOX 1 |
| 9| coveRED_BOX.1 BASE BOX G i
| 10| COVERED_BOX/1.1 Assembly | COVERED_BOX/.1 G ASSY
| 11| COVERED_BOX/1.1 PLACE BOX RACK1
|| 12| coveren_Boxi1.1 MILL2 BOX
| 13| COVERED_BOX/1.1 GET BOX ASRS1
| 11] COVERAM 1 ToAssembly | COVERED_BOX/.1 G ASSY
| 12| covERm 1 RENAME
| 13| COVERAM 1 FREE TEMPLATE ASRS L
| 14 COVERAM 1 PLACE COVER RACK1
| 15| cOVERAM 1 GET COVER ASRS1 -

mlSCheduler Gantt: NONE |LOCATION: - C:\Users\Public\Documents\Intelite A

Figure 12-12: Program View Showing A-Plan Used to Produce an Order

The elements of the Program View screen are described in detail in Chapter 6, Operating CIM Manager.
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12.Inside OpenCIM

This chapter describes various OpenClIMadministration procedures for the advanced user. Itincludes
the following sections

e OpenCIM Loader: DDLoader.EXE, describesthe OpenCIMLoaderthat is usedto start upall
device drivers belonging to the same workstation on each Station Manager PC.

e OpenCIM Directory Structure, describes default OpenCIMdirectory structure of the CIM folders
and filesthatis automatically createdin the installation procedure.

e OpenCIM Database Structure, displays lists of tables consisting of the files contained in the
OpenClMdatabase

e Software Backup, describesthe OpenCIMbackup procedures.

12.1. OPENCIM LOADER: DDLOADER.EXE

The OpenCIMLoader automates the start-up of the Device Drivers under Windows. The Loaderrunson
each workstation PCin orderto automatically start up the Device Drivers onthese PCs:

OpenCIMDevice Drivers Started by the Loader

Station Manager PCs Each device driver runningon this PC

You can setup the programs you want the Loaderto run in an INIfile that you specify on the Loader's
commandline. (Inorderto display the Path and Command Line columns of the Loader, select Show All
Columns fromthe File drop-down menu.) Clicking on the Loader'sicon on the Program Manager screen
wouldthusstart up all the programs listed in this INIfile. The Loadershould be used to start up all
device drivers belonging to the same workstation on each Station Manager PC.

=

= CIM DDLoader [F=8EON "%"|
Eile
~ [Driver 'Simulation|Load [Path Command Line
L CIMSAF O v JABINVCIMSAF EXE
'SCORBASE -41 Od CAlntelite K\ISCORBASEBIMSCORBASE EXE  /I=SCBSYD2 INI /N=41
CMNCDRIVER - 43 O ABINWCHNCDRIVER .EXE CNCWD2 NI 43 /COM: 3 /C
| Ready 3 V

Figure 13-1: CIM Device Loader Sample
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The name of this INI file typically corresponds to the station numberas follows:

Workstation Naming Conventions

WSL.INI Settings forworkstation No. 1.
WS2.INI Settings for Workstation No. 2

The Loader looks through the INI file forthe section entitled [Loading]and runs the programs (maximum
eight) specified. Use atext editorto editthe commandline foreach programin this INIfile.

The following example of an INI file shows the command lines invoked by the Loader
[General]

CimSetupPath =..\CIMCELL\SETUP\SETUP.CIM

[Loading]

Load1=..\BIN\BCRDRIVER.EXE BCRVD1.INI13/COM:2 /C

Load2=[default system drive (forexample C:)]\Intelitek\Scorbase\Bin\Scorbase.EXE /I=SCBSVD1.INI
/N=11

Loader Command Lines

Each device (orcontroller) thatis connected to a Station Manager PCrequires aseparate device driver
runningonthat PC. It is possible to have a controller attached to a Station Manager PC that supports
multiple devices (e.g. arobotand a bar code readerattached to a Scorbase controller). Inthis case, only

one device driverisrequired (e.g. aScorbase device driver). In this section, the term device can also
referto a controller with multiple devices.

The list below shows the name of the program that corresponds to each OpenClIMdevice driver:

e ACLdevicedriver: ACLDriver.EXE
e CNCdevicedriver: CNCDriver.EXE
e Laser Scan Meterdevice driver: LSMDriver.EXE
e ROBOTVISIONprodevice driver: RVPDriver.EXE
e PLCdevicedriver: PLCDriver.EXE
e ULS devicedriver ULSDriver.EXE
e ViewFlexdevicedriver ViewFlex.EXE

e Scorbase for Controller-USB Device Driver Scorbase.EXE

e Scorbase NXC100 and XtraDrive
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e Scorbase for Controller-USBPRO

controller
e Hydraulicdevicedriver HYDDriver.exe
e Pneumaticdevice driver PNEUDriver.exe
e Processdevicedriver ProcDriver.exe
e BCRdevicedriver BCRDriver.exe

The table below describes the command line switches you can specify when youinvoke adevice driver
or program module. These switches let you specify the device,datafiles, and control mode thatapply to

a program.

All device drivers share the following command line format:

xxx.EXE IniFile DevID /COM:n [/Simulation]

(where xxx is the type of device driver).

IniFile

DevID

COM:n

/Simulation

The name of the initialization file containing parameter definitions
for this particulardevice. These parameterdefinitions override
global valuessetinthe file OPENCIM.INI

The unique ID number of the device as defined in the Setup
program. This numberis used toidentify the device when
communicating with the CIMManager or with another CIM device
(e.g.aCNCmachine beingtended by thisrobot).

If more than one device is attached to a controller, you can specify
the ID of any one of these devices (e.g. the robot's IDin the case of
an ACL controller).

The RS232 port onthe Station Manager PC that the device driver
usesto communicate with the device. Com ports1 - 4 are
supported. Com parameters (baud rate, parity, etc.) can be assigned
inthe initialization file /niFile, in the section forthis device. For
example:

[CNCDriverDefinitions]

A port value of 0 (zero) indicates that the device driveris to operate
in Manual mode.

This optional switch starts up the device driverin Simulation mode.
In this mode, the device driver emulates arobot by automatically
generating status messagesin response to command messages.
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You can invoke adevice driverinany one of the following ways:

e Use the OpenCIMLoaderto automatically startup a setof device driverslistedinthe
[Loading] sectionofanINI file.

e Inthe Windows Program Manager, clickon an icon whichisdefined torunthe device driver.

e Inthe Windows Program Manager, select File, Runand enterthe device drivercommand line.

12.2. OPENCIM DIRECTORY STRUCTURE

Each PC on whichthe OpenCIMsoftware has been installed has the same directory structures.

The OpenCIMsoftware and the projectsfiles are installed in separate locations. The file structures of the
two are detailed below.

12.2.1. Installation Directory

The CIM software isinstalled inthe programs files directory (forexample: [default system drive (for
example C:)]\Program Files\Intelitek\OpenCIM\).

Some of the subdirectories are described below:

Subdirectory Description
Bin OpenClMsoftware files
Books OpenClMsoftware book
Sources
QueAlgDef Queue algorithm source dll to which you can add your
own algorithms forthe machine queue.
RW Documentation on how to develop custom parts.
Converter Application for converting agraphicmodule from

Autocad or 3D studioto RWX.

Documentation Documentation detailing how to work with the graphic
modules.
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4 . Intelitek
4 | OpenCIn
> . BIM
. Books
 CimSetup
> Dermno
» 0 QOC_TREE
4 Sources
>0 QueslgDef
4 0 Rw
, Corwverter
» 1 Documentation

Figure 13-2: OpenCIM Installation Directory
Structure

12.2.1.1.1. Projects Directory
CIM projects are installed in the publicuserdirectory:

e C:\Users\Public\Documents\Intelitek\OpenCIM\
This directory contains the projects folders.

Project Folder: Contains all project folders and alib directory which includes preconfigured setup files
for common machines, robots and stations.

WorkStation’s Folders: In every projectfolderyou can find subfolders with datathatis relevantonlytoa
specificstation (e.g. WS1, WS2). The project folders can be located on the CIM Manager PC (if you want
to centralize the system data) oron that station PC. It is recommended to use the first structure, where
the datais keptina single location asit facilitates backup.

The figure below shows the OpenCIM projects directory structure (path listing) before any OpenCIM
systemis created using the Virtual CIMSetup.

« [ Desktop
b ? admin
4 | Public
4 }| Public Documents
4 | Intelitek
4 | OpenCIM
}  CIM_CUSTOM _parts
| ProjectManager
>} Projects
J VCTRL

Figure 13-3: OpenCIM Projects Directory Structure

12 Inside OpenCIM 391
12.2 OpenCIM Directory Structure



Intelitek»»

CIM CUSTOM_PARTS: contains all the RWX files for parts provided by Intelitek. Forinformation on
modifyingthese parts and creating new ones, referto Chapter 7: CIM Manager Utility Programs.

For every cell created by the Virtual CIMSetup, a subdirectory, which contains the following

subdirectories, is created:

Subdirectory

Description

DATA

DOC

LOG

SETUP

WSO

WSn
VC2_WM.DBF
CIMCELL.INI
VC2.INI
CIMCELL.O2B
CIMCELL.O2C
CIMCELL.O2P

Contains datafiles that change during the normal operation of the CIM.
Contains all documentation relevant to this particular system.
Containsa logof the system.

Containsall the files that change when setting up the CIMcell.
Workstation Manager.

Containsall datafilesthatare unique to this station.
OpenClMnetwork messages file.

These files contain graphicinformation of the cell.

The WSn subdirectories represent each of the workstationsinthe CIMcell.

The subdirectoryis created in the CIM Manager for each specificWSn. and isthen shared viathe
network with the Station Manager. A subdirectory is created for each machine at that workstation.

A system with three workstations (WS1, WS2, WS3) may be set up as follows, forexample:

The WS1 subdirectory contains all INI files and DBF files that are unique to workstation #1.
ROBOT 1 contains all of the robot programs specificto workstation #1.

The WS2 subdirectory contains all INI files and DBF files that are unique to workstation #2.
ROBOT 2 contains all of the robot programs specificto workstation #2. GCODE contains all the
G-code programs necessary forthe CNC machine.

The WS3 subdirectory contains all INI files and DBF files thatare unique to workstation #3.

The table below lists the filesfound in atypical OpenCIMsystem, grouped by subdirectory. The
subdirectory generically called CIMCELL represents atypical CIMcell.

File Type

Description

Projects Directory\LIB\ACL Subdirectory containingalibrary of genericACLsource code, utility

programs, and parameterfiles.
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File Type Description

CIMSYS.DMC Source code of standard ACL system programs fora single robot
attachedto an ACL controller.

CIMSYSM.DMC Source code of standard ACL system programs for multiple robots
attached to the same ACL controller.

Projects

Directory\LIB\ACL\ATS

DOWNLOAD.EXE

SEND.EXE
TERM_ACL.EXE

SETUP.DIR

ASRSB.PRB
ASRSSQ.PRB
BELT.PRB
LSB100CM.PRB
LSB150CM.PRB
LSB20.PRB
NOCONECG.PRB
NOCONECT.PRB
ROTARY_B.PRB
SERVOG_C.PRB

ACLoff-line downloader utility program that sends DNLfilesto an
ACL controller.

Utility program to send a command to an ACL controller.

ATS terminal emulation program used tointeract withan ACL
controller.

A data file used by the TERM_ACL program.

ACL parameterfiles.

XYTAB.PRB

SCC_BELT.PRB

SETUP.PAR Location of the Robot parameters.

ATS.BAT Batch file toload the TERM_ACL.EXE.

TERM.MAC

ONOFF.CBU On/Off program for the controller.

PAR.CBU File containing parameters forthe controller.

PAR14.CBU File containing parameters for Robot ER 14.

PAR9.CBU File containing parameters for Robot ER 9.

PARMK2.CBU File containing parameters for Robot MK2.

BIN Subdirectory containing OpenCIM program files (EXE, DLL, HLP, ICO,
TRK, VBX).

CADLL.DLL Object code files containingashared library of Windows programs.

DBCREATER.DLL
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File Type

Description

QueAlgDef.dll
VBCADLL.DLL
OpenCIM _Ver4.5.chm
ACLDRIVER.EXE
APLAN.EXE

BCRDriver.exe

CHECKCOMMUNICATION.

EXE
CIMREPORT.EXE
CIMSAF.EXE
CIMSETUP.EXE
CIMSIMUL.EXE
CNCDRIVER.EXE
DBTOOL.EXE
DDLOADER.EXE
HYDDriver.exe
LSMDRIVER.EXE

MACHINEDEFINITION.
EXE

MANAGER.EXE
MRP.EXE
Optimization.exe
PARTDEFINITION.EXE
Performance.exe
PLCDRIVER.EXE
PNEUDriver.exe
ProcDriver.exe
ProjectManager.exe
RFIDDriver.exe
RVPDRIVER.EXE
SCHEDULER.EXE

Machine queue algorithms Dl|
Helpfile
The ACL device driver.

The A-Plan program.

The bar-code device driver

Utility program for testing TCP/IP communications.

Report Generator program
OpenClMsafety device driver
Virtual CIM Setup program
Graphic Display Program Loader
CNCdevicedriver

Edits database files

Loader program for device drivers
Hydraulicdevice driver

Laser Scan Meterdevice driver

Machine Definition module

CIM Manager module
MRP module
Optimization Utility

Part Definition module
Performance Utility

PLC device driver
Pneumaticdevice driver
Process device driver
Project Manager Program
RFID Device Driver
ROBOTVISIONPro Device Driver
Scheduler Module
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File Type

Description

SCRIPTER.EXE

STORAGEMANAGER.EXE

ULSDRIVER.EXE

Activates GraphicDisplay commands
Storage manager module

Laser Engraver Device Driver

CIMCELL Genericname fora subdirectory containingall dataforone
particular CIM cell, as created by the Virtual CIM Setup.
CIMCELL Subdirectory containing datafiles used by the OpenCIMsystem.
/ DATA (*.DBF isafilein dBASE format).
ORDER.CFG Internal configuration parameters used by the MRP.
APLAN.DBF A-Plan commands generated by last order submitted.
BACK.DBF The REF.BAT batch file uses this datafile to restore STORAGE.DBF.

CSTORDER.DBF
CUSTOMER.DBF
CIMREP.DBF
LEAFPART.DBF

MACHINE.DBF
OPT_MQUEUE.DBF
ORDER.DBF
PART_DEF.DBF
PART_PRC.DBF

PERF_SUMM.DBF
PROCESS.DBF

Performance.dbf
REPORT.DBF
PROCESS.DBF
SCHEDULER.BDF
PURCHASE.DBF
STORAGE.DBF
SCHEDULER.DBF
SUPPLIER.DBF

Details of the customerorder.
List of customers.
Reportformatspecifications.

Internal information used by the CIMManager to display active
production operationsin Leaf View.

List of machines as defined in the Machine Definition.
List of which algorithm to use for each machine queue.
Recordsthat appearin the Ordertable.

Records that appear on the Part Definition screen.

Recordsthat appearin the Part Processtable.

System performance summary.

Records that appearin the Machine Process table inthe Machine
Definition module.

Machine performance summary.
Recordsthat appearin the Reporttable.
Machine process sumarry.

Information used by the scheduler.

List of item partsfor purchase.
Contents of all storage devices.

Machine task schedule summary.

List of Suppliers.
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File Type Description

TEMPLATE.DBF.DBF Conveyortemplate definitions as assigned in the Storage Definition
module.

ANALYSIS.RPT Listing of files forthe Report Generator. Each file isnamed

APLAN.RPT accordingto the reportand/orapplicationitappliesto.

ASRS.RPT

ASRSSUM.rpt
LOCATION.RPT
MACHINE.RPT

OPTIMIZATION.rpt
ORDER.RPT
PART.RPT

partprocess.rpt

performance.rpt
PROCESS.RPT

PURCHASE.RPT

PurchaseNew.rpt
SUBPART.RPT

MACH_MAC.CDX dBASEindex files automatically generated by the programs which
P_DEF_AP.CDX update the associated DBFfiles.
PROC_AP.CDX

PDEF_PAR.CDX
PROC_PAR.CDX
P_DEF_OR.CDX
MACHATAG.CDX
P_PRC_AP.CDX
ORDER_AP.CDX
PARTATAG.CDX
PARTD_AS.CDX

STR_TEMPLATE.CDX

CIMCELL Subdirectory containing LOGfiles forthe system.
/ LOG
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File Type Description
CIMCELL Subdirectory containinginstallation and configuration related files.
/ SETUP
MAP.INI Data file thatassociates PCnetwork file names with workstation
numbers. Also used to assign multiple devices toasingle device
driver.
SETUP.CIM Configuration datafile; contains all devices and theirassociated
parameters.
DEVICE.DMC Assignment of device names to ACL program numbers.
OPENCIM.INI Defaultdevice driver parameters.
FDR1.INI File detailingthe files used by each storage device.
RACK1.INI File containing the configuration of the rack.
PNEUST1FDR1 File containing the configuration of the pneumaticstation.
CONPALET.INI File containing the minimum number of empty palletsrunningin
the conveyor.
CIMCELL Subdirectory containing files forthe CIMManager PC.
/ WSO
CIM.LOG OpenCIMnetwork messages file for this station.
CIM.PRT File containingalisting of all messages (LOGfile).
WSO.INI Parameters passed into the CIMManager at initialization time.
CIM.PNP Pick-and-place file.
CIM.LOG File containing the leaf view (LOGfile).
ERROR.LOG Error graphicfile
OLMT.TXT List of Messages sentto Simulation (Logfile).
CIMCELL Subdirectory containing files foratypical workstation.
/ WSn
ACLVD1.INI ACL Virtual driver.
VC2_QC.INI Format settings for quality control report.
BCRVDL1.INI BarCode Virtual driver.
SCBSVD1.INI Scorbase Virtual driver
PNEUVD1.INI PneumaticStation Virtual driver
SACL_011.PRT File containing ACLdevice driver protocol.
CNCVD1.INI CNCVirtual driver.
ULSVD1.INI ULS Virtual driver
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File Type Description

HYDVD1.INI HydraulicStation Virtual driver

VFVDL.INI ViewFlex Virtual driver

PROCVD1.INI Process Virtual driver

SLSM_009.PRT File containing LSMdevice driver protocol.

LSMVDZ1.INI LSM Virtual device driver INI file.

SPLC_OO01.PRT File containing PLC device driver protocol.

PLCVD1.INI PLC virtual device driver.

WS1.INI Typically used to pass command line parameterstothe Loader
program used to start each device driveratthisstationin Real
mode.

ACL _011.PNP Pick-and-place file.

Every machine, robot or station directoryin a workstation contains anumber of preconfigured
setupfiles.

The followingisan example of arobotdirectory which contains files forthe Robotsin the stations.

CIMCELL Subdirectory containing files forthe ACL controller at Station n.
/ WSn

/ ROBOTn
REPORT.DLD Log file showingthe commands executed during the last ACL

download (see the ACLoff-line manual).

WS2.DNL Listing of all the download robot programs for this station.
TRASH1.DNL
BFFR1.DNL
RDR1.DNL
RACK1.DNL
CNV1.DNL
EPILOG1.DNL
PROLOG1.DNL
FDR1.DNL
ASMBUF.DNL
ASRS.DNL

RVPCOM2V.QCL Listing of all download Quality Control robot programs.
RVPCOMOV.QCL
RVPCOM1V.QCL

RVPCOM.QCL
SETUP.DIR Data file used by the TERM_ACL program.
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File Type Description
CIMCELL Subdirectory containing files for controllers operated by Scorbase
/ WSn software
/ ROBOTn
STN.WS
STN.SBP
STN.PNT
CIMCELL Subdirectory containingfiles for controllers operated by Scorbase
/ WSn software
/ ROBOTn
STN.WS
STN.SBP
STN.PNT
LIB Subdirectory containing preconfigured setup files for common
machines, ACLprograms, etc. (library of ACL programs).
Locatedin the projects directory
LIB Subdirectory containingalibrary of unique ACLsource code, utility
/ ACL programs, and parameterfiles.

Projects Directory\LIB\ACL

CIMSYS.DMC

CIMSYSM.DMC

Projects
Directory\LIB\ACL\ATS

DOWNLOAD.EXE

SEND.EXE
TERM_ACL.EXE

SETUP.DIR

ASRSB.PRB
ASRSSQ.PRB
BELT.PRB

Subdirectory containingalibrary of genericACLsource code, utility
programs, and parameterfiles.

Source code of standard ACL system programs for a single robot
attachedto an ACL controller.

Source code of standard ACL system programs for multiple robots
attached to the same ACL controller.

ACLoff-line downloader utility program that sends DNLfilesto an
ACL controller.

Utility programto send a command to an ACL controller.

ATS terminal emulation program used tointeract withan ACL
controller.

A data file used by the TERM_ACL program.

ACL parameterfiles.
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File Type Description

LSB100CM.PRB
LSB150CM.PRB
LSB20.PRB
NOCONECG.PRB
NOCONECT.PRB
ROTARY_B.PRB
SERVOG_C.PRB
XYTAB.PRB
SCC_BELT.PRB

SETUP.PAR Location of the Robot parameters.

ATS.BAT Batch file toload the TERM_ACL.EXE.
TERM.MAC

ONOFF.CBU On/Off program forthe controller.

PAR.CBU File containing parameters for the controller.
PAR14.CBU File containing parameters for Robot ER 14.
PAR9.CBU File containing parameters for Robot ER IX.
PARMK2.CBU File containing parameters for Robot MK2.

LIB/ Hydraulic Subdirectory containing hydraulicstation files.
Load.pgm
Press.pgm

Unload.pgm

LIB/ QC Subdirectory containing examples of Quality Control INI files.
VC2_QC.INI

LIB/ SCR Subdirectory containing all the CNCscriptand BATCH file examples.
SCRLAB.DBF

SCRILAB.DBF

SCRTIL.DBF

SCRSITIL.DBF

SCRPRJ.DBF

VC2_WM.EXP

CNC_L.LAB

EXAMPLE.DBF

CNC_L.BAT
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File Type

Description

CNC_SCR.DBF
CNCSCRSI.DBF

LIB/ ViewFlex
CHECK_V.bas

FIND_4 PINS.bas
FIND_4_SCREWS.bas
Lower_Left Pin.mod
Lower_Left Screw.mod
Lower_Right_Pin.mod
Lower_Right Screw.mod
Upper_Left.mod
Upper_Left_Pin.mod
Upper_Left Screw.mod
Upper_Right Pin.mod
LIB/ Vunig40

12.2.2. MAP.INI

Subdirectory containingall the ViewFlexScripts

Subdirectory containing required files to work with with Vunigq.

The setup file MAP.INI performs the following functions:

e Containsthe TCP/IP configuration of the managerand all device driversinan OpenCIMcell. This
informationisrequired by each OpenCIMin orderto enable communication with other

OpenCIMentities.

e Allowstwo ormore devicesto use the same device driverto send and receive messages

A typical MAP.INI has the following format:

[Redirect]

53=51

23=21

24=21
[COMMMANAGER]
RemotelP=200.1.1.1
RemotePort=700

[COMMACL11]
RemotelP=200.1.1.1
RemotePort=711

[COMMLSM13]
RemotelP=200.1.1.1
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RemotePort=713

[COMMACL21]
RemotelP=200.1.1.1
RemotePort=721

[COMMACL24]
RemotelP=200.1.1.1
RemotePort=724

When a device driverstarts, it must access MAP.INlinorderto be able to communicate with other
device drivers and the CIM Manager. On each Station Manager PC the file pathto MAP.INIis contained
inthe parametervariable CimMapPath in the [Networking] section of the INI file for this station.

@ To guarantee properoperation of OpenCIM, be sure that the file MAP.INI is a ccessible to all device
drivers. To be sure thatthe MAP.INI file is accessible, do the following:

@ Openanydevicedriver

® Check if the MAP.INIfileis updated by editing the TCP/IP configurations of the DD opened

You can use any ASCll text editor (e.g. Windows Notepad) to modify MAP.INI. The two types of entriesin
thisfile are described below.

Since only one device can be assigned to a device driverona command line, anID entryin MAP.INI s
usedto assign otherdevicesto this device driver. Forexample, abar code reader(device 13) and a robot
(device 11) may be connected to the same ACL controllerand thus share the same ACL device driverfor
passing OpenCIM messages. The following command line assigns the robot to the ACLdevice driver:

ACLDriver.EXE ACLVD1.INI 11,13 /COM:2

The following MAP.INI entry allows the bar code readerto share the use of this device driver:

[REDIRECT]
13=11
13 A device thatissharingthe use of a device driver.
11 The primary device thatis assigned to a device driveronthe command
line thatinvokesthe devicedriver.
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12.2.3. SETUP.CIM

SETUP.CIM is an ASClI file which defines all devices found in the OpenCIMsystem. The fileis located in
the path Projects Directory\CIMCELL\SETUP. The fields in this file are separated by a space.

The SETUP.CIM file forthe CIMLAB4 Virtual CIMis shown below.

5

51 1ER5P ROBOT1R10000 0

52 2ER9 ROBOT2R 10000 0O

53 3ER5P ROBOT3R10000 0

54 4ER7 ROBOT4R 100000

0 0 PLANE PLANE 0.0. 0.
12CNV1CNV1C40004 ROBOT1 0ROBOT2 0 ROBOT3 0ROBOT4 00
55 4 ERXY XYJIGJ10001ROBOT4 00

2 1 RNDAS RNDAS1 A540001 ROBOT100
3 1 READER RDR1Y 10001 ROBOT100
42 MILL_S MILLI M 10001 ROBOT200
52 M2AS BFFR1B20001 ROBOT200

62 M2AS BFFR2B2 0001 ROBOT200

7 3 LATH_S LATHE1 M10001 ROBOT3 00
83 M2AS BFFR3B20001 ROBOT3 00

94 M2AS BFFR4B20001 ROBOT4 00

10 4 FEEDER FDR1 F1 2010201 ROBOT4 00
11 4RACK RACK1 K9101001 ROBOT400
12 4RACK RACK2 K2 102001 ROBOT4 00
13 4TRASH TRASH1 X10001 ROBOT400
144J1GJIG1J10001 ROBOT4 00
174VISIONVSN1 V10001 XYJIGOO

16 4SCREWD SDRV1 D10001 XYJIGOO
51 1ER5P ROBOT1IR10000 0

52 2ER9 ROBOT2R 10000 0

53 3ER5P ROBOT3R10000 0

54 4ER7 ROBOT4R 10000 0

60 OSPARE CONPALET 0161 0000

60 OSPARE CONPALET 0161 0000
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Fld# Field Name Type # Width  Remarks
1 Device ( Object/Location ) ID Numeric 3

(Do notskip numbers, make all IDs sequential)
2 Station Number Numeric 2
3 Physical Name (forgraphicdisplay) Character 20
4 Logical Name Character 20
5 Type: Character 1

A: ASRS M: Machine

B: Buffer @] Conpallet

C: Conveyor P: Part

D: Device (e.g. Q: Quality

screwdriver) Control

F: Feeder R Robot

H: Reserved S: User Defined

I: Station u: Undefined

J: Jig V: Vision

K: Rack X Trash

L: Laser Scan Meter Y: Barcode or

RFID
Z: AGV

6 Capacity Numeric 2
7 Subtype (type of objects it can hold) or Numeric 3

Connectivity (used with Feeder, Rack, Conpallet

and Buffer)
8 Location ID (forgraphic display) Numeric 3
9 Location Position (forgraphicdisplay) Numeric 2
10 Number of Robots Numeric 2

(that can accessthisdevice)
11 Robot's Name Character 20 Multiple field
12 Robot's Position Numeric 2 Multiple field
13 Steady Flag Logical 1
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The followingisan example of aSETUP.CIM file.

1

11 1SQRAS SQRAS1IR10000 O

2111 ASRS ASRS1 A72000 1SQRAS1 00

21 2ER9 ROBOT5R 10000 0

313MK3 ROBOT3 R10000 0O

41 4 ER14 ROBOT4R10000 O

0 0 PLANE PLANE 0.0. 0.
11CNV1ICNV1C40004 SQRAS1 OROBOTS5 0 ROBOT3 0 ROBOT400
12 1 READER RDR1Y 10001 SQRAS1 00

24 2 PCMILL PCMILLI M 10001 ROBOT500
23 2PCTURN PCTURN1 M10001 ROBOT5 00
33 3 WELDST WELDST1 D10001 ROBOT300
494CMM CMM1 Q10001 ROBOT400

47 4VISIONVSN1 V10001 ROBOT400

44 4RACK RACK1 K1101001 ROBOT4 00

45 4 RACK RACK2 K1102001 ROBOT400
434J1GJIG1J10001 ROBOT400

48 4 TRASH TRASH1 X1 0001 ROBOT400

22 2M2AS BFFR1 B20001 ROBOT500
323M2AS BFFR2B20001 ROBOT300

42 4 M2AS BFFR3 B20001 ROBOT400

46 4 FEEDER FDR1 F1 103001 ROBOT4 00
50 0 SPARE CONPALET 0161 0000

12.2.4. DEVICE.DMC

The DEVICE.DMC file in the SETUP directory defines numbers forthe ACLlogical name of every devicein
the system.
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The DEVICE.DMC file forthe CIMLAB4 Virtual CIM is shown below.

# FNDEF _DEVICE_DMC
#DEFINE _DEVICE_DMC

#DEFINE CNV1 001
#DEFINE RNDAS1 002
#DEFINE BFFR1 005
#DEFINE BFFR2 006
#DEFINE BFFR3 008
#DEFINE BFFR4 009
#DEFINE FDR1 010
#DEFINE RACK1 011
#DEFINE RACK2 012

#DEFINE TRASH1 013
#DEFINE ROBOT1 051
#DEFINE ROBOT2 052
#DEFINE ROBOT3 053
#DEFINE ROBOT4 054
#DEFINE ROBOTS5 055

#DEFINE MILL1 004

#DEFINE LATHE1 007

#DEFINE JIG1 014

#DEFINE SDRV1 016

#DEFINE VSN1 015

#DEFINE RDR1 003
HENDIF

For an explanation of this file and how to editit, referto Writing ACL Source Code in Chapter 12,
OpenCIMProgramming.

12.2.5. INI Files
OpenClIMuses a set of INIfilesto set configuration parameters forthe following programs:
e FEach OpenCIMdevice driver
e The CIM Manager
e The OpenCIMLoader
e The Storage Definition module

OpenClMparametersettings forthe above programs are storedin a set of text files: *.INI. These files
use the same structure as standard Windows INI files such as WIN.INI. These programs read their
respective INIfiles atinitialization time. If you make achange to a program’s INI file afterit has started,
you must end the program and restartit forthe change to take effect.

Defaultvaluesforall devices are stored in the file OPENCIM.INI. Settings forindividual devices can be
made ina local INIfile whichis specified on the devicedriverloader'scommand line. If the same
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parameterappearsinboth OPENCIM.INIand a device driver'slocal INIfile, the local setting takes
precedence. Allparameters mustappearin either OPENCIM.INlorina local INIfile.

The (OPENCIM32\CIMLAB4\SETUP\) OPENCIM.INI fileforthe CIMLAB4 setup is shown below.

[General]
CimSetupPath=..\SETUP\SETUP.CIM
CimSetupDir=..\SETUP
CimLibDir=.\LIB
CimDataDir=..\DATA
CimWorkDir=..\data
CimReportDir=..\DATA

[Networking]
CimMapPath=.\SETUP\MAP.INI
Timer=300

AttemptsCount=3

PassCount=3

OffDelay=3

EchoFilter=1124

[Simulation]
PCPLC=20,7,15

[ASRS1]

NumberOfRows=6
NumberOfCols=6
NumberOfGrids=2
FirstGridWithMinIndex=Bottom
LocationMinIndexGrid=LeftBottom
DirectionlncIndexGrid=Right

[WndStatus]
PROGDEF=0
ORDERDER=0
STRGDEF=0
DEVICEDEF=0
LOGDEF=0
PALLETEDEF=0
LEAFDEF=0
EVENTDEF=0
MANAGERDEF=0
HYSTORYDEF=0

[CIMMODES]
TRACKINGMODE=0
UPDATEDURATION=0
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SENDTOGRAPH=0
SIMULATION=1
CIMSPEED=1

[DDFileName]
CNV1=.\CIMLAB4\WS1\PLCVD1.INI
SQRAS1=.\CIMLAB4\WS1\ACLVD1.INI
RDR1=.\CIMLAB4\WSI1\LSMVD1.INI
ROBOT5=..\CIMLAB4\WS2\ACLVD5.INI
PCTURN1=.\CIMLAB4\WS2\CNCVD1.INI
PCMILL1=.\CIMLAB4\WS2\ CNCVD2.INI
ROBOT3=..\CIMLAB4\WS3\ACLVD3.INI
ROBOT4=.\CIMLAB4\WS4\ACLVD4.INI
VSN1=.\CIMLAB4\WS4\RVPVD1.INI
CMM1=.\CIMLAB4\WS4\LSMVD2 .INI

You can use some combination of the parameterfile strategies listed below when deciding how to
organize INIfilesforyoursystem:

Put all default parametersettingsin OPENCIML.INIL. Then write aseparate INIfileforeach device driver
that contains only those parameters that deviate from the default.

Have a separate INI file foreach device driver containing all the parametersforthat device. Use
OPENCIM.INI only for global parameters.

Have a separate INIfile for each Station Manager PC (e.g. WS1.INI) which contains the parameters forall
devicesatthat station. These files would also contain the command lines used by the Loader to start
each device driverata station. Use OPENCIM.INI only for global parameters.

To setup or editan INIfile, use atexteditor(e.g. Windows Notepad) that can save filesin ASCIl format.
Thefileisdividedintosections with the title of each section enclosed in brackets, for example
[Networking]. A program searches forthe sections thatapply toit and reads the associated parameter
settings. Keep the following considerationsin mind when editingan INI file:

Onlylinesthat begin with valid parameternames are read (i.e. only parametersthatbelongin that
section), all otherlinesare ignored. If you misspell a parametername, it will be ignored.

A leadingspace atthe beginningof aline will cause thatline to be ignored.

Do not insertthe same parameter more thanonce in a section (there is no guarantee asto which value
will be used).

You can insertblanklinesinanINIfile togroup related parameters and to set off sections.
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You can create a comment line by inserting an extra character at the beginning of aline (by convention
the semicolon, ;). Forexample, if you wantto try a new text color butalso keep the original value for

reference, you could do the following:

;MainWindowTextColors =0,255,0
MainWindowTextColors =0,255,255

The table below lists all OpenCIM parameters that you can set. Note that some of the valuesinthe table
are internal system parameters which should only be changed underthe direction of Intelitek technical
support. The tableisdividedinto the following sections:

INI Parameter

Description

Default Settings (OPENCIM.INI)

[General]

CimLibDir=..\LIB

CimDataDir=..\DATA

CimWorkDir=..\DATA

CimReportDir=..\DATA

[Networking]
CimMapPath =..\SETUP\MAP.INI

The parametersinthissection define the
OpenClMdirectory structure on the central
serverPC.

Location of the original OpenCIMdataand
program files. Thesedatafiles can be copied
to the SETUP directory torestore the system
toitsoriginal state.

Location of data fileswhich definethe
OpenClMconfiguration (e.g. machine
processes, part definitions, etc.).

Location of data files, including log files, which
are updated during OpenCIM production.

Location of report output. Othersoftware
applications caninterface here to pick up
OpenClMproduction data.

The location of the OpenCIMmap file which
contains:

The name of all workstation PCs.

A list of all devices which share the use of a
device driver(e.g.arobot, and an automatic
screwdriverall connected tothe same ACL
controller).
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INI Parameter Description

Timer= 1000 The frequency at which a program checks its
mailslot for messages to transmitorreceive.
The CIM Manager must check its mailslot
more frequently than the programs with
which it communicates (devicedrivers or
Storage Definition module).

CIM Manager: 200 - 600 ms
Device drivers: 400 - 1000 ms

Reserved forIntelitek technical support use
only.

PassCount=3 Numberof Timerintervals to wait before a
retryis sent. Forexample:

Timer = 1000, PassCount = 3 —
delay before retryis 3000 ms

Reserved forIntelitek technical supportuse
only.

OffDelay=3 Number of milliseconds a device driver waits
for confirmation fromthe CIMManager that it
has received ashutdown notification message.
A value of 0 (zero) causes the device driver not
to send a shutdown message.

ASRS Device Driver Settings

[Structure]
NumberOfRow =6
NumberOfCols =6
NumberOfGrids=2

FirstGridWithMinIndex =Bottom
LocationMinIndexGrid =LeftUp
DirectionlnclndexGrid =Right
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ACL Device Driver Settings

[General]

CimSetupPath =..\CIMCELL\SETUP\SETUP.CIM  Tellsthe device driverwhere tofind the
followingimportant OpenCIMsetup files:

e OPENCIM.INI: Contains default
parametersettingsforall device
drivers. The file OPENCIM.INI must
appearin the same directory asthe
setupfile namedinthissetting.

e SETUP.CIM: Lists all physical devices
and theirIDs. The name SETUP.CIM is
the defaultname forthisfile.

This parametersettingmustappearin each
local INIfile.ltisnot neededin OPENCIM.INI.

[ACLDriverDefinitions]

ACLDriverPromptNum=3 Number of times the device driversendsa
queryto an ACL controllertoinvoke the
controller'scommand prompt, ">". Reserved
for Intelitek technical support use only.

BaudRate = 9600 These are the standard RS232 settings for

Parity =None communicating with an ACLcontroller. They

DataBits= 8 should not be changed since they match the

StopBits=1 fixed settingsin the controller.

XonXoff =Yes
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MainWindowBkgndColors =0,0,0 MainWindowBkgndColors=0,0,0

MainWindowTextColors =0,255,0 MainWindowTextColors =0,255,0
Colorsettings forthe background and text
colorsin the device driver's Status window.
When a Station Manager PCisrunningseveral
device drivers simultaneously, these
parametersallow youtoseteach onetoa
different colorin orderto distinguish between
them.

The three numbersrepresentacolorusingthe
RGB colorscheme (Red, Green, Blue). Values
range from 0-255. A 0 (zero) indicates the
absence of red, green, orblue, respectively,
and 255 signifiesa primary colorat full
intensity. Forexample:

Green =0,255,0
White = 255,255,255
Black =0,0,0

Do not setthe text color to the same value as
the background color. This combination would
cause the textto becomeinvisible.

CNC Device DriverSettings

[General]
CimSetupPath=..\CIMCELL\SETUP\SETUP.CIM  See this parameterinthe ACL section above.
[CNCDriverDefinitions]

QCReport=No Enables/disables creation of alogfile for
capturing results from this quality control
device. IfsettoNo, all other QC report
parameters below are ignored.

QCReportTemplateFile =VC2_QC.INI Name (including path) of the file that defines
the format of the quality control logfile.

QCReportFileName = Name (including path) of the quality control
logfileitself.

QCReportFileMarker = A flagfile (including path) which indicates that

the quality control logfile has been updated. A
userapplication can delete this flagfile after
processingthe logfile. The nexttime the flag
file appears, the application knows that there
isnew log file datato process.
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QCReportFileDeleteOnStart =

SimulationFailPercent=20

BaudRate=9600

This switch controls whetheranew quality
control logfile will be created each time this
device driverstarts up. If Yes, the previouslog
fileisdeleted. If No, results are appended to
the existinglogfile.

When the device driveris operatingin
simulation mode, this value determines what
percentage of the simulated quality control
testsare randomly reported as failures. This
setting provides the default valuethatappears
inthe Fail % box on the QC Control Panel. The
range is 0—100 (O = test always passes,

100 =testalways fails).

RS232 parameters used by the QC device

Parity=None driver when it communicates with the
DataBits=8 controllerforthe quality control device. You
StopBits=1 must set these parameters to match the
XonXoff=No RS232 settings on the device’s controller.

MainWindowBkgndColors=40,150,100
MainWindowTextColors=100,50,200

See these parametersinthe ACLsection
above.

RFID Device Driver Settings

[General]
CimSetupPath=..\CIMCELL\SETUP\SETUP.CIM
[Networking]
CimMapPath=..\CIMCELL\SETUP\MAP.INI

[RFIDDriverDefinitions]
BaudRate=9600
Parity=None
DataBits=8

StopBits=1
XonXoff=No

See these parametersinthe ACLsection
above.

Containsthe TCP/IP configuration of the
managerand all device driversinan OpenCIM
cell.

RS232 parameters used by the RFID device
driverforcommunication with the RFID
reader.

ROBOTVISIONpro Device Driver Settings

[General]
CimSetupPath==..\CIMCELL\SETUP\SETUP.CIM See this parameterinthe ACL sectionabove.
[RVPDriverDefinitions]
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Frame=1

Snap=No

BaudRate=9600
Parity=None
DataBits=8
StopBits=1
XonXoff=No

MainWindowBkgndColors=150,150,150
MainWindowTextColors=255,255,255

SimulationFailPercent=50

QCReport=Yes
QCReportTemplateFile=VC2_QC.INI
QCReportFileName=
QCReportFileMarker=
QCReportFileDeleteOnStart=

Frame numberas defined on the Frame
Definition screeninthe Setup menu of the
ROBOTVISIONpro software. See the
ROBOTVISIONpro documentation for details.

For olderversions (priortov2.3) of the
ROBOTVISIONpro software, set this value to
Yes. Forv2.3 and later, setit to No. For best
results, use onlyv2.3and later.

RS232 parameters used by the QC device
driverwhen it communicates with the
controllerforthe quality control device. You
must set these parameters to match the
RS232 settings on the device's controller.

See these parametersinthe ACLsection
above.

See this parameterinthe Laser Scan Meter
sectionabove.

See these parametersinthe Laser Scan Meter
sectionabove.

ViewFlex Device Driver Settings

[General]

ScriptPath=projectdirectory\cimcell\ws3

ULS Device Driver Settings

[General]
CimSetupPath=.\CIMCELL\SETUP\SETUP.CIM
[Networking]
CimMapPath=..\CIMCELL\SETUP\MAP.INI
[CNCDriverDefinitions]

BaudRate = 9600
Parity =None
DataBits=8
StopBits=1
XonXoff =No

; ---CNCVariables ---

RS232 parameters used by the CNC device
driverwhenitdownloads G-code toa CNC
machine. You mustset these parametersto
match the RS232 settings on the CNC machine.
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V1=ACL71
V2=

V3=

V4 =

V5=

V6=

V16 =

BV0O=0
BV1=0

PORTO = 0x500
PORT1 = 0X501

[DEBUG]
Protocol=YES

PLC Device Driver Settings

Parametervariables used by CNCscript
programs. These variables are used to write
portable CNCscript programs. For further
information, see “ULS Device Driver”in
Chapter8.

These 8-bitvalues, which range from 0-255,
are assumed to be the initial state of the
control lines of a CNC machine when the
systemisturnedon.

I/O port addresses on a Station Manager PC
that are mappedtothe status and control
lines of a CNCmachine usinga special
interface card. These values should match the
jumpersettingsonthe /O card.

[General]
CimSetupPath=.\CIMCELL\SETUP\SETUP.CIM
[PLCDriverDefinitions]

Type = OMRON

SimulationStations=3,6,1,2,4,5,7

SimulationPallets =8

See this parameterinthe ACL section above.

The type of PLC being used. Thisvalue
determines what communications protocol is
used betweenthe device driverand the PLC.

In Simulation or Manual mode, this parameter
setsthe orderin which the stations appear.

In Simulation mode or Manual mode, this
parameter specifies the number of pallets
travelingonthe simulated conveyor.
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SimulationPosPerStation =3,3,3,3,3,3,3

SimulationDirection =L

BaudRate = 9600
Parity =Even
DataBits=7
StopBits=2
XonXoff =No

MainWindowBkgndColors =150,0,170
MainWindowTextColors =0,0,0

In Simulation or Manual mode, this parameter
specifies the distance between each station as
measuredin palletlengths, i.e. the numberof
palletsthat would fiton the simulated
conveyor between two stations. The position
of each number here corresponds to the order
of stations aslisted in the parameter
SimulationStations.Forexample,the
distance between stations4and5 belowis8
palletslong:

SimulationStations=3,6,1,2,4,5,7
SimulationPosPerStation=3,5,7,4,8,3,5

In Simulation or Manual mode, this parameter
specifies the direction in which the simulated
conveyortravels.

L = Clockwise
R = Counter-clockwise

RS232 parameters used by this device driver
whenitcommunicates withthe PLC. You must
setthese parametersto match the R$232
settingsonthe PLC.

See these parametersinthe ACLsection
above.
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12.2.6. VC2_WM.DBF
The VC2_WM.DBF (Virtual ControllerSeries 2, Windows Messages Database File) contains the following

fields:

DDE_CHNNL

The type of device driverthat sends this message. This value must
be one of the following (in lower case):

e dde acl
e dde cnc
e dde plc
e dde cim
e dde rvp
e dde olmt
e dde asrs

e dde lsm

WM_INPUT

The ID of the message to be sent.

NAME_WS

Name of destination workstation thatistoreceive this message
(as specifiedin the file MAP.INI).

NAME_DDE

The type of device thatreceivesthismessage (e.g. dde cimfor
the CIM Manager).

WM_

This numberidentifiesthe type of message beingsent.

ID_DEVICE

Device ID of the receiveras specifiedinthe file SETUP.CIM. If a
device does notappearin SETUP.CIM, thisvalue will be 0(e.g. the
CIM Manager, the Graphic Tracking Module, an ASRS).

NOTE

A description of this message (free text).

@ The term DDE stands for MS-Windows Dynamic Data Exchange. OpenCIM device drivers do not
currently use DDE but this term remains in the above field names for backward compatibility.

The followingtable shows the standard OpenCIMmessages containedin VC2_WM.DBF:

External CIM Message Description
Message

2225 Robot Start fromACL
2226 Robot Finish from ACL
2230 Robot End from ACL
2335 Pallet Stop from PLC
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External CIM Message Description
Message

2336 PalletPassfrom PLC

2337 Error from PLC

2338 Arrive Free Pallet from PLC
2229 Error from ACL

2339 Complex Pass Message from PLCto OLMT
2580 CNCEnd from CNC

2576 CNCError from CNC

2581 CNCStart from CNC

2582 CNCFinishfrom CNC

2138 ACLto CNCRequest

2137 ACL to CNCString

2195 QC Result

2358 Device isready

2583 CNCTask is loaded

2359 Device is unavailable

12.3. OPENCIM DATABASE STRUCTURE

The OpenCIMdatabase is compatible with the Xbase database management programs (e.g. dBASE,

FoxProand Clipper).

The OpenCIMdatabase consists of the followingfiles:

File

Description

PART_DEF.DBF
PART_PRC.DBF

MACHINE.DBF
PROCESS.DBF

TEMPLATE.DBF
STORAGE.DBF

ORDER.DBF
APLAN.DBF

Created by the Part Definition program.

Created by the Machine Definition program.

Created by the Storage Definition program.

Created by the CIM Manager and is maintained by the Storage
Definition program.

Created by the Order Entry program.

Created by the Order Entry program through the APLAN.EXE
program.
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CIMREP.DBF Created by the CIM Manager.
LEAFPART.DBF
SCHEDULER.DBF Created by the CIM Scheduler program

PERFORMANCE.DBF Created by the performance program
OPT_MQUEUE.DBF Created by the Optimization program
PURCHASE.DBF Created by the Order Entry program
CUSTOMER.DBF

SUPPLIER.DBF

The followingtables describe the structure of the files that compose the OpenCiMdatabase.

FId# FieldName Type Width

PART_DEF.DBF File Structure

1 PART Character 20
2 DESCRIPT Character 40
3 ID Numeric 4
4 TEMPLATES Character 15
5 RACKS Character 15
6 SETUPTIME Numeric 8
7 LEADTIME Numeric 8
8 PRODUCT Logical 1
9 SUPLIED Logical 1
10 PHANTOM Logical 1
11 COST Numeric 6
12 SUPLIER Character 30
13 SUPTIME Numeric 8
14 PCTLOST Numeric 2
15 MINORDER Numeric 4
16 CAPACITY Numeric 2
17 CATNUMBER Character 30
18 SAFSTOCK Character 5

PART_PRC.DBF File Structure
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FId# FieldName Type Width
1 PART Character 20
2 SEQNO Numeric 2
3 SUBPART Character 20
4 PROCESS Character 20
5 PARAMETERS Character 30
6 ORDERING Logical 1
MACHINE.DBF File Structure

1 SERVER Character 20
2 COST Numeric 6
3 NBUFFER Numeric 1
4 NRACK Numeric 1
5 NCONVEYOR Numeric 1
6 NMAX Numeric 2
7 QUETYPE Character 4
8 QUEVEC1 Numeric 4
9 QUEVEC2 Numeric 4
10 QUEVEC3 Numeric 4
11 QUEVEC4 Numeric 4
12 QUEVECS Numeric 4
13 QUEVEC6 Numeric 4
14 NPRELOAD Numeric 2
15 PRG1 Character 80
16 DATE1 Date 8
17 PRG2 Character 80
18 DATE2 Date 8
19 PRG3 Character 80
20 DATE3 Date 8
21 PRG4 Character 80
22 DATE4 Date 8
23 PRG5 Character 80
24 DATES Date 8
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FId# FieldName Type Width

25 LASTLOADED Numeric 1
PROCESS.DBF File

1 SERVER Character 20
2 ACTIONYPE Character 12
3 PROCESS Character 20
4 FILE Character 80
5 PROGRAM Character 20
6 ARGCNT Character 20
7 PARAMETERS Character 40
8 FAILPRCNT Numeric 2

9 DURATION Character 8

10 NEED ROBOT Character 3

TEMPLATE.DBF File Structure
1 BAR_CODE Character 6

STORAGE.DBF File Structure

1 SERVERID Numeric 4
2 SERVER Character 20
3 INDEX Numeric 3
4 TYPE Character 1
5 SUBTYPE Numeric 3
6 STATUS Numeric 1
7 PARTID Numeric 4
8 PARTNAME Character 20
9 PARTPOS Numeric 4
10 TEMPLTID Numeric 4
11 TEMPLATE Character 20
12 TEMPLTPOS Numeric 4

ORDER.DBF File Structure

1 SEQNO Numeric 2
2 PART Character 20
3 ITEMS Numeric 3
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Fid #

Field Name Type Width

4

FIRSTDO Numeric

ULS Device Driver Settings

[General]

CimSetupPath=.\CIMCELL\SETUP\SETUP.CIM

[Networking]
CimMapPath=..\CIMCELL\SETUP\MAP.INI
[CNCDriverDefinitions]

BaudRate = 9600
Parity =None
DataBits= 8
StopBits=1
XonXoff =No

; ---CNCVariables ---

V1=ACL71
V2=
V3=
V4=
V5=
V6=

V16 =

BV0O=0
BV1=0

PORTO = 0x500
PORT1 = 0X501

[DEBUG]
Protocol=YES

RS232 parameters used by the CNC device
driverwhenitdownloads G-code toa CNC
machine. You mustset these parametersto
match the RS232 settings on the CNC machine.

Parametervariables used by CNCscript
programs. These variables are used to write
portable CNCscript programs. For further
information, see “ULS Device Driver”in
Chapter8.

These 8-bitvalues, which range from 0-255,
are assumed to be the initial state of the
control linesof a CNC machine whenthe
systemisturnedon.

I/O port addresses on a Station Manager PC
that are mappedtothe status and control
lines of a CNCmachine usinga special
interface card. These values should match the
jumpersettingsonthe /O card.
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PLC Device Driver Settings

[General]

CimSetupPath=..\CIMCELL\SETUP\SETUP.CIM

[PLCDriverDefinitions]
Type = OMRON

SimulationStations=3,6,1,2,4,5,7

SimulationPallets =8

SimulationPosPerStation =3,3,3,3,3,3,3

SimulationDirection =L

BaudRate = 9600
Parity =Even
DataBits=7
StopBits=2
XonXoff =No

MainWindowBkgndColors =150,0,170
MainWindowTextColors =0,0,0

See this parameterinthe ACL section above.

The type of PLC being used. Thisvalue
determines what communications protocol is
used between the device driverand the PLC.

In Simulation or Manual mode, this parameter
setsthe order in which the stations appear.

In Simulation mode or Manual mode, this
parameter specifies the number of pallets
traveling on the simulated conveyor.

In Simulation or Manual mode, this parameter
specifies the distance between each station as
measuredin palletlengths, i.e. the number of
palletsthat would fit on the simulated
conveyor between two stations. The position
of each numberhere corresponds to the order
of stationsaslisted in the parameter
SimulationStations.Forexample,the
distance between stations4and5 belowis 8
palletslong:

SimulationStations=3,6,1,2,4,5,7
SimulationPosPerStation=3,5,7,4,8,3,5

In Simulation or Manual mode, this parameter
specifies the direction in which the simulated
conveyortravels.

L = Clockwise
R = Counter-clockwise

RS232 parameters used by this device driver
whenitcommunicates with the PLC. You must
setthese parametersto match the RS232
settingsonthe PLC.

See these parametersinthe ACLsection
above.
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12.3.1. VC2_WM.DBF

The VC2_WM.DBF (Virtual ControllerSeries 2, Windows Messages Database File) contains the following
fields:

DDE_CHNNL The type of device driverthat sends this message. This value must
be one of the following (in lower case):

e dde_acl
e dde _cnc
e dde_plc
e dde cim
e dde rvp
e dde_olmt

e dde_asrs

e dde_Ism
WM_INPUT The ID of the message to be sent.
NAME_WS Name of destination workstation thatis to receive this message

(as specified in the file MAP.INI).

NAME_DDE The type of device thatreceives thismessage (e.g. dde cimfor
the CIM Manager).

WM_ Thisnumberidentifies the type of message being sent.

ID_DEVICE Device ID of the receiveras specified inthe file SETUP.CIM. If a

device does notappearin SETUP.CIM, this value will be 0(e.g. the
CIM Manager, the Graphic Tracking Module, an ASRS).

NOTE A description of this message (free text).

® The term DDE stands for MS-Windows Dynamic Data Exchange. OpenCIM device drivers do not
currently use DDE but this term remains in the above field names for backward compatibility.
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The followingtable shows the standard OpenCIMmessages containedin VC2_WM.DBF:

External CIM Message Description
Message

2225 Robot Start fromACL
2226 Robot Finish from ACL
2230 Robot End from ACL
2335 Pallet Stop from PLC
2336 PalletPassfrom PLC
2337 Error from PLC

2338 Arrive Free Pallet from PLC
2229 Error from ACL

2339 Complex Pass Message from PLCto OLMT
2580 CNCEnd from CNC
2576 CNCError from CNC
2581 CNCStart from CNC
2582 CNCFinishfrom CNC
2138 ACLto CNCRequest
2137 ACL to CNCString
2195 QCResult

2358 Device isready

2583 CNCTask is loaded
2359 Device is unavailable

12.4. OPENCIM DATABASE STRUCTURE

The OpenCIMdatabase is compatible with the Xbase database management programs (e.g. dBASE,
FoxProand Clipper).

The OpenCIMdatabase consists of the followingfiles:

File Description

PART_DEF.DBF Created by the Part Definition program.
PART_PRC.DBF

MACHINE.DBF Created by the Machine Definition program.

PROCESS.DBF
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TEMPLATE.DBF
STORAGE.DBF

ORDER.DBF
APLAN.DBF

CIMREP.DBF
LEAFPART.DBF

SCHEDULER.DBF
PERFORMANCE.DBF
OPT_MQUEUE.DBF
PURCHASE.DBF
CUSTOMER.DBF
SUPPLIER.DBF

Created by the Storage Definition program.

Created by the CIM Manager and is maintained by the Storage
Definition program.

Created by the Order Entry program.
Created by the Order Entry program through the APLAN.EXE

program.

Created by the CIM Manager.

Created by the CIM Schedulerprogram
Created by the performance program
Created by the Optimization program
Created by the Order Entry program

The followingtables describe the structure of the files that compose the OpenCIM database.

FId# Field Name

Type Width

PART_DEF.DBF File Structure

PART
DESCRIPT
ID
TEMPLATES
RACKS
SETUPTIME
LEADTIME
PRODUCT
SUPLIED
PHANTOM
COST
SUPLIER
SUPTIME
14 PCTLOST

O 00 N oo U B W N B

[ S =
w N Rk O

Character 20
Character 40
Numeric 4
Character 15
Character 15
Numeric

Numeric

8

8
Logical 1
Logical 1
Logical 1
Numeric 6
Character 30
Numeric 8

Numeric 2
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FId# FieldName Type Width
15 MINORDER Numeric 4
16 CAPACITY Numeric 2
17 CATNUMBER Character 30
18 SAFSTOCK Character 5
PART_PRC.DBF File Structure

1 PART Character 20
2 SEQNO Numeric 2
3 SUBPART Character 20
4 PROCESS Character 20
5 PARAMETERS Character 30
6 ORDERING Logical 1

MACHINE.DBF File Structure

1 SERVER Character 20
2 COST Numeric 6
3 NBUFFER Numeric 1
4 NRACK Numeric 1
5 NCONVEYOR Numeric 1
6 NMAX Numeric 2
7 QUETYPE Character 4
8 QUEVEC1 Numeric 4
9 QUEVEC2 Numeric 4
10 QUEVEC3 Numeric 4
11 QUEVEC4 Numeric 4
12 QUEVEC5S Numeric 4
13 QUEVEC6 Numeric 4
14 NPRELOAD Numeric 2
15 PRG1 Character 80
16 DATE1 Date 8
17 PRG2 Character 80
18 DATE2 Date 8
19 PRG3 Character 80
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FId# FieldName Type Width
20 DATE3 Date 8
21 PRG4 Character 80
22 DATE4 Date 8
23 PRG5 Character 80
24 DATES Date 8
25 LASTLOADED Numeric 1
PROCESS.DBF File

1 SERVER Character 20
2 ACTIONYPE Character 12
3 PROCESS Character 20
4 FILE Character 80
5 PROGRAM Character 20
6 ARGCNT Character 20
7 PARAMETERS Character 40
8 FAILPRCNT Numeric 2
9 DURATION Character 8
10 NEED ROBOT Character 3
TEMPLATE.DBF File Structure

1 BAR_CODE Character 6
STORAGE.DBF File Structure

1 SERVERID Numeric 4
2 SERVER Character 20
3 INDEX Numeric 3
4 TYPE Character 1
5 SUBTYPE Numeric 3
6 STATUS Numeric 1
7 PARTID Numeric 4
8 PARTNAME Character 20
9 PARTPOS Numeric 4
10 TEMPLTID Numeric 4
11 TEMPLATE Character 20
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FId# FieldName Type Width
12 TEMPLTPOS Numeric 4
ORDER.DBF File Structure

1 SEQNO Numeric 2
2 PART Character 20
3 ITEMS Numeric 3
4 FIRSTDO Numeric

5 NEXTDO Numeric 2
6 PRIORITY Numeric 2
7 TARGET Character 20
8 NOTE Character 40
9 DUEDATE Date 8
10 DUETIME Character 8
11 DONE Numeric 3
12 FAIL Numeric 3
13 INPROCESS Numeric 3
14 EXPDATE Date 8
15 EXTIME Character 8
APLAN.DBF File Structure

1 PART Character 20
2 SEQNO Numeric 2
3 PROCESS Character 20
4 SUBPART Character 20
5 TARGET Character 20
6 INDEX Character 20
7 DURATION Character 8
8 PARAMETER Character 80
CStOrder.DBF File Structure

1 CUSTNAME Character 20
2 PART Character 20
3 ITEMS Numeric 3
4 DONE Numeric 3
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FId# FieldName Type Width
5 PRIORITY Numeric 2
6 DUEDATE Date 10
7 DUEPERIOD Character 8
8 MANINDEX Numeric 8
Customer.DBF File Structure

1 CUSTNAME Character 20
2 DESC Character 80
3 ADDRESS Character 40
4 PHONE Character 25
5 FAX Character 25
6 EMAIL Character 25
Orderlist.DBF File Structure

1 SEQNO 2
2 PCONTROL Character 1
3 DESC Character 80
PURCHASE.DBF File Structure

1 SUPPLIER Character 20
2 PART Character 20
3 SPART Character 20
4 ITEMS Numeric 3
5 COST Numeric 6
6 DUEDATE Numeric 6
7 SENDDATE Numeric 6

12 Inside OpenCIM

12.4 OpenCIM Database Structure

430



Intelitek»»

SUPPLIER.DBF File Structure

1
2
3
4
5
6

REPORT.DBF File Structure

1
2
3
4

SUPPLIER
DESC
ADDRESS
PHONE
FAX
EMAIL

NAME

REPORTNAME

DESTINATION
NOTE

Character
Character
Character
Character
Character

Character

Character
Character
Character

Character

SCHEDULER.DBF File Structure

O 00 N O U B W N B

=
o

11

PART
PROCESS
MACHINE
ORDERNUMB
PLNSTART
PLNFINISH
PLDURATION
ACTSTART
ACTFINISH

ACTDURATION

STATUS

Character
Character
Character
Numeric

Character
Character
Character
Character
Character
Character

Numeric

LEAFPART.DBF File Structure

N o o AN R

ID
NAME
ORDER_NO
IDLIST
ACTION_POS
ACTION_SUB
ACTION_TYPE

Numeric
Character
Numeric
Character
Numeric
Numeric

Numeric

20
80
40
25
25
25

20
120
30
80

N 00 00 00 00 0 0 W

20

80
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8

CIMREP.DBF File Structure

O 00 N oo U B W N B

e S e S g
o U A W N L O

17

STATUS

CODE
ORDER
ORDERSEQ
PART
PARTID
DEVICE
DEVICEID
ACTION
ACTIONID
SUBPART
SUBPARTID
WHICYH
INDEX
STATION
TIME

DATE
DURATION

Numeric

Character
Character
Character
Character
Numeric
Character
Numeric
Character
Numeric
Character
Numeric
Character
Numeric
Character
Character
Date

Character

PERFORMANCE.DBEF File Structure

O 00 N O U b W N B

10

SERVER
ORDERID
TOTALTIME
PROCTIME
EFFICIENCY
MAXQUELEN
COST
SETUPS
FAILPRCNT
NOTE

Character
Character
Character
Character
Character
Character
Character
Character
Character

Character

OPT_MQUEUE.DBF Structure

1

SERVER

Character

1

20

20

20

20

20

20

20

20

20

10

30

17

17

10

15

10
80

30
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2 ALGNAME Character 30
3 ALGWEIGHT Character 3
4 ACTIVE Character 3
5 FIN2FIN Character

6 Note Character 80

12.4.1. Application to Report File Cross Reference

The followingtable links the specificOpenCIMapplication to the database file name, the report name
and the report template file name.

Application Database File Name Report Name Report Template File
Name
Part Definition PART_DEF.DBF Part Report part.rpt
PART_PRC.DBF PRocess Report proces.rpt

Product Tree partprocess.rpt
Machine Definition MACHINE.DBF Machine machine.rpt
Definition Report
Storage Definition = STORAGE.DBF AS/RS Report ASRS.rpt
(ASRS)
CIM Manager CIMREP.DBF Analysis Report Analysis.rpt
(Created by)

CIM Manager and

STORAGE.DBF

Location Status

Location.rpt

ASRS Report
MRP APLAN.DBF Aplan Report Aplan.rpt
ORDER.DBF OrderReport order.rpt
PURCHASE.DBF Purchase report Purchase.rpt
Performance Performance*.DBF Performance performance.rpt
Report

Optimization

OPT_MQUEUE*.DBF

Optimization
Settings Report

Optimization.rpt

Report Generator

PART_DEF.DBF

Part Definition

Part.rpt

PART_PRC.DBF

Sub. part

Subpart.rpt

PART_PRC.DBF

Process

Process.rpt
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Machine
MACHINE.DBF Definition Machine.rpt
Storage
STORAGE.DBF Definition asrs.rpt
PURCHASE.DBF Purchase purchase.rpt
Manufacturing
ORDER.DBF Order order.rpt
APLAN.DBF Aplan aplan.rpt
CIMREP.DBF Analysis analysis.rpt
STORAGE.DBF Location location.rpt

12.5. SOFTWARE BACKUP

Since systemfiles could be altered or destroyed, itis recommended that you keep backup files of your
OpenCIMsystem. The backupfiles can be used to restore the systemif necessary.

The backup procedure involves three stages:

Back up the ACL controllerstothe Station Manager Pcs (detailed in Chapter 8).

Back up the Station manager PCs to the CIM Manager PC.

Back up the CIM Manager PCto a backup disk.

@ These procedures should be performed by the system supervisoronly.

Do not perform Backup procedures while the OpenCIM is running because currently running
programs may be aborted and data files may be in an unstable state.

Always keep robot positions, ACLprograms and parameters on disk.

Backup and restore the entire system regularly to ensure good backup at all times.

The following procedure backs up a CIM cell directory.

(1]

(2]

(3]
Procedure

Backing up the
OpenCIMSystem

Back up the ACL controllerstoabackup folderin each WSn folderin
the Manager PC.

Place all relevant data of a CIM cell underits folderin the Manager PC.
Compressthe CIM cell folder using Winzip.

Make copies of the compressed folder to your backup disk
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Itisrecommended thatyou also make separate backup files of the followingitems:

Robot Points Robot point coordinates are associated with the station PC
connectedtoan ACL controller. These points can change
wheneveranew productis defined, an existing product
definition changes, orarobot (orany otherdevice) is moved.

Gcode and process These files contain the process program of the CNC machines
programs files or/and other processing machines.
QC scriptfiles These files contain the Quality Control procedures.
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13.Errors and Troubleshooting

This chapter describes how to handle device errors, troubleshooting and so on. It includes the following
sections:

e Device Error Handling, describes the device error window that appears whenevera problemis
detected with aspecificmachine orarobot as well the information referring to occurring
problems.

e Troubleshooting, describes varioustrouble shooting procedures enabling you to identify the
problems.

e Error Messages, liststhe OpenCIMerror messages.

e Contacting Technical Support, describes how to contact Intelitek oryourlocal distributorfor
assistance and displays the problem report form.

13.1. DEVICE ERROR HANDLING

The Device Error screen appears wheneveraproblemis detected with aspecificmachine ora robot.
Thisscreen allows you to determine how to deal with an error without having to reset the entire CIM.

i#4 Error Screen @
Statior: | wS | 1 Part: LATHE SUFA
t achine: ROBOT1 Mext Process: CHC
Order; CiM ORDER Mext Machine: PLT3000_1
Action: PLACE

=== b anual Stop =

Errar Ma. 2 Pragrarn Prgld 1 Line | 100
Source GFDRZ 1 Target PLT3000_1 1
IGMORE ERROR COMTIMUE OM TARGET |
FAIL OPTIOMNS

{* Taotal Lozt of Patt 7 Process Unoperative & Machine Unoperative FAIL

Figure 192: Device Error Screen

Device errors can be caused by various factors, including:
e Robotcollision
e Device breakdown
e Defective partwhich does not properly fitintoa machine orrobot

e Machine runningout of suppliesforagiven process
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The Device Error screen gives you complete information about what was happening at the time that the
problem occurred. Itidentifies the current part that was being processed (current process) when the
error occurred. You can then choose whatto do in order to recover fromthe error.

Thisscreenisdividedintothe following sections:
e Where the problem occurred (top)
e What the problemis (middle)

e How to proceed (bottom)

13.1.1. Where the Problem Occurred

The followingtable describes information referringto a problem that occurred in OpenCIM. This
includesthe station where the problem occurred, the partthat was being processed when the problem
occurredand so on.

Station The name of the workstation PCwhere the problem occurred (e.g. WS
03).

Part The ID of the current part that was being processed when the error
occurred.

Device The name of the robot or machine that experienced the problem.

NextProcess The name of the process that was to be performed on the Next Machine
(described below). By examining the Process tableforthe current part, you
can determine exactly wherethe production process wasinterrupted
(selectthe current parton the Part Definition form).

OrderID The entryin the Ordertable that was interrupted by the error.
Next The name of the next machine that was to process the current part. This
Machine informationis especially useful when arobot error occurs. The Next

Machine field tells you wherethe robot was supposed to deliver the
current part whenthe error occurred.

Action The CIM production command (A-plan action) that was being carried out
when the erroroccurred.

13.1.2. What the Problem s

Allfields described in this section are optional. Fora given error message, only those fields for which
informationis available will display.

Error Message  Thetextof the error message generated by the control program
(e.g.robot program, G-code, etc.) that was running when the error
occurred.

Error No. The error code returned by the control program.
Program Name  The name of the program that was running when the erroroccurred.
Program ID The ID number of the control program.

Program Line#  Thelineinthe control program that generated the error.
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Source Location The place where the current part resided priorto the error. Thisfield
consists of a location ID followed by anindex numberif appropriate
(e.g.aslotnumberina rack).

Target Location  The place where the current part was to go nextif the error had not
occurred. This field consists of alocation ID followed by anindex number

if appropriate (e.g. aslotnumberina rack).
13.1.3. How to Proceed
In orderto continue operation, two tasks must be accomplished:
e The part should be placed where the next process assumes the partisto be found.

e The propermessages mustbe sentto the CIM Manager so that it can activate the next process.
In most cases, the safestand easiest way to accomplish these tasksis to:

1. Remove the source of the problem.

2. Causethedevicetorepeatthe operation. Thisis done by sendingthe devicethe appropriate
command fromthe device driver. Thenthe CIM Managerignores the reported error because the
problem forthe device hasalready been corrected.

Ignore Process successfully completed; ignore the errorand resume production.

If the current process was successfully completed (with or without help
from the operator), clicking the Ignore button causes the CIMManager to
ignore the cause of the errorand proceed with normal processing of the
current part.

@ & Caution

Beforeyou select Ignore, make sure that:

The current part has not been damaged as a result of the error.
The cause of the error will not recur.

The currentpart is in the proper position to be handled by the next

process.
Retry Reserved forfuture use.
Fail Reserved forfuture use.

13.1.4. How to Recover a Failed Device

If a device fails to operate (forexample aCNC machine), the CIM-Device Error! screen appears. To
recover:

(1] 1. Gotothedevicethathas failed (CNC, Robot, QCorPLC) and abort all
(2]
programs.
(3]
Procedure 2. Findthe problemand correctit.
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RecoveringaFailed
Device

3.

Returnto the CIM Manger PC and select “Ignore” in the CIM Device
Error! screen. The managerassumesthatthe last operation was
completed and continues ontothe nextoperation.

Example 1: While runningthe application, arobot goesintoimpact
protection and the CIM-Device Error! screen appears on your CIM Manger PC.

1

Refertothe Robot usermanual and take correspondingactions to
abort the current program.

If appropriate (depending on specificrobot controllertype), initialize
the controller.

Verify thatthe robotis in free space and then type Run Homes. Wait
until the robot has finished homing.

Returnto the CIM Manger PC and select “Ignore” in the CIM Device
Error! screen.

Accordingtothe type of controller, try torun the last submitted Pick
and Place sequence.

Example 2: While runningthe application, the CNCfails and the CIM-Device
Error! screen appears on your CIM Manger PC.

1

2.

Go to the CNC device driver.

Findthe probleminthe CNCmachine and correct it.

Load the machine again (manually) withits supplied part.
Prepare the machine for Cycle Start.

Returnto the CIM Manger PC and select “Ignore” in the CIM Device
Error! screen

Usingthe CNCdevice driver, returnto the last operation (normally
Operate0). Wait until the CNCfinishesits G-code.

Return manually to the last OpenClIMoperation using that device
driver.
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13.2. TROUBLESHOOTING

If the installation and startup procedures detailed in your system user manual were closely followed,
your OpenCIMsystem will giveyoureliable service. If aproblem should occur, the first stepinthe
troubleshooting procedure is toidentify the problem andits source.

If you encounter problems accessingthe Web Viewer, verify that the Internet Explorer Security Settings
are setto the defaultsettings.

The OpenCIMsystem has been designed to simplify troubleshooting procedures by using the CIM-
Device Error! dialog box.

When troubleshooting, pay careful attention to the following general warnings:

o A\

Warning

Have all personnel remain clear of the robot envelope, CNC machines, Quality Control machines
and all otherequipment when power is applied. The problem may be intermittent and sudden
unexpected robot or equipment motion could result in injury.

Have someone ready to operate an emergency “Stop” switch in case it becomes necessary to
shut off powerto the robot’s CNC machines, QC machines, etc.

Never reach into a machine or robot to actuate a switch because unexpected machine orrobot
motion could occur, causing injury.

Remove all electrical power at the main, and turn off all switches before checking electrical
connections orany inputs/outputs which could cause robot or machine motion.

There are several cases of alteration that can occur to the OpenCIM programs, including extreme
environmental conditions, electromagneticinterference, improper grounding, improper wiring
connection and unauthorized tampering. If you suspect the memory of the PChas been altered, scan the
disk with the appropriate utility.

Problem Solution

1. Ifyoureceive one of Resetyour PC, and performa disk scan.
the following
messages:
General Protection
Error...
Assertion Failed...
An Error has occurred
inyour application...

2. OpenCIMtellsyou Thisis nota real problem. This occurs when someone clicks
thatithas receivedan the mouse on one of the OpenCiMdevice driversand
unknown message. activatesa procedure.
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Problem

Solution

3. Thesystemisrunning
but the robot Device
Driverisnot
respondingto CIM
Manager.

ACL:

Verify thatthe ACLcontrollerisin CON mode.
Verify that ACL Controller-Aisin Motors ON.

Try to run the failed command again from the
control panel of the ACL device driver.

Verify thatyour MAP.INI s correct.

Review the robotand controller user manuals, and
checkif the robot systemisoperational andis
communicating with OpenCIM.

Scorbase:

Verify thatyou have a single Network Connectionin
the System Network Connections Window.

Verify thatyour MAP.INI s correct.
Verify thatyouare workingin StandAlone mode.
Verify thatyour TCP/IP statusis enabled. Todo so:

Clickthe TCP/IP icon on the toolbarand select
Enable TCP/IP if itis disabled.

4. Whilethe systemis
running, a pallet stops
inthe wrong
destination ordoes
not stopinthe correct
position.

Turn the PLC off and then turn it on again.
Verify foreach pallet, thatitstopsand releases at
each station.

Start the PLC device driver. Place only one pallet on
the conveyorand follow the reportonthe PLC
device driver control panel.

Verify that the correct palletIDisreported foreach
station as the pallet passes.

Repeat the same testfor each pallet.

Using the control panel, deliver one of the palletsto
one of the stationsand release it (referto “The PLC
Device Driver” formore details on operating the PLC
device driver).

5. Thesystemisrunning
but the PLCisnot
responding.

Verifythatthe PLCison.

Verify thatyou are able to operate the PLC from the
control panel.

Verify thatyour MAP.INIis correct.
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Problem

Solution

6.

The systemisrunning
but the RVPis not
responding.

Verify thatyour MAP.INI s correct.

Verify thatthe RVPisin the automatic mode and
you received the prompt >.

The systemisrunning
but the CNCdoes not
respond.

Try to operate the CNC machine from own board.

Verifythatthe CNCis inthe mode designated by
your system user’s manual.

Try to operate the CNCmachine fromthe CNC
device driver.

Verify thatyour MAP.INI s correct.

You try to run the
systemandthe yellow
Wait message appears
(afterwaitingthereis
still no change).

Verify thatyour MAP.INIis correct.

Checkthe OpenCIMDebugdialogbox. If “Error 8” is
displayedthenrebootyourPC.

One of the OpenCIM
applicationsisunable
to locate one of its
source filesinthe
setup directory.

Usingthe File Manager, verify that the project
directory (onthe main PC)is a shared directory.

Verify thatyourPCis connected tothe main PC
accordingto your identificationin all yourlocal INI
files.

10.

The barcode failsa
good template.

If your barcode is operated by an ACL controller,
verify thatin your Part Definition form you entered
the following:

PROCESS column: READC

PARAMETERS column: STEMPLATETYPE

11.

The CIM Manager is
running, but gets stuck
afterthe CNC process.

In the Machine Definition form, verify that the field
“List of Preloaded Programs” is not empty.
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Problem

Solution

12.

The ACL drivercan not
establish
communication with
the robot.

Verify that the ACLcontrolleris on.
Verify thatthe motors are on.

Verify that no otherapplicationis using the same
COM port (e.g. ATS, ACL Offline).

Exit Windows and start the ATS using the correct
COM port. If the problem still exists, refertothe ATS
manual.

Start Windows and then start the ACL device driver.

If the problem still exists, exitthe device driverand
verifythe COMport in the ACL.INIfile.

13.

The following
communication error
message appears
while operating the
robotfroma PC with
Scorbase: No
communication
between Controller-
USB and computer.
The PowerLED is
orange.

Change to On-line mode.

Make sure the connectingcable is properly
connectedtothe Controller-USBand to the
computer.

If the problem persists, replace the USB cable.

Reinstall the USBdriver. Referto the section “USB
DriverInstallation” below.

14.

A devicedriveris
unabletoopenan
RS232 portinorderto
communicate withiits
device, and displays
the following message
inthe Control Mode
box:Cannot Open
Com:n

This error message indicates thatthe device driver
could not openthe serial port on the Station
Manager PC. Possible causesinclude:

The portis inuse by anotherapplication.
The port numberisinvalid.

One of the serial port parametersisinvalid.

15.

The ViewFlex device
drivercan not
establish
communication with
the Manager

Verify thatyour MAP.INI s correct.

Verify thatscriptfile directoryis defined correctlyin
the VFVD.INIfile.

Verify that Viewflex device driverisin Online mode.
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13.3. ERROR MESSAGES

Several errorsshowninthe listbelow are related to setup problems. The Virtual CIMSetup storesits
informationinthe file SETUP.CIM.

Code Description and Solution
9001 Undefined Part

Set up this part using the Part Definition module.
9002 Internal Error

e (CallIntelitek technical support.

9003 A Start Operation message was received when no operation was requested.
9004 A Finish Operation message was received when no operation was requested.
9005 An End Operation message was received when no operation was requested.

e Checkthe ACL program or CNCor Scorbase script associated with the
current process that may be sending an erroneous Start, Finish, orEnd
message. OR

e Someone has manually triggered a Start, Finish, or End message by runninga
program from the Control Panel of eitherthe ACLor CNC device driver.

9006 Unrecognized device, location, or part.

e Definethe unrecognized deviceorlocation usingthe Setup module. OR

e Defineanunrecognized part usingthe Part Definition module.

9007 Cannot performthis process. Eitherthe process definition or device definitionis
missing.

e Definethe unrecognized process using the Machine Definition module. OR

e Definethe unrecognized deviceusingthe Setup module.

9008 Start message received from an unrecognized device.

9009 Finish message received from an unrecognized device.

9010 End message received from an unrecognized device.

9011 Error message received from an unrecognized device.
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Code Description and Solution
e Someone has manually triggered a Start, Finish, End or Error message by
runninga program from the Control Panel of eitherthe ACLor CNCdevice
driver.OR
e Checkifthe ACL program or CNCscript that sentthe message is usingan
invalid deviceID (SID). OR
e Incorrectassignmentofa device toa device driverinthe file VC2.MAP. OR
e ThedevicelDon the device drivercommandlineisincorrect. OR
e Definethe unrecognized device usingthe Setup module. OR
9012 This location has not been assigned to a robot.
e Use the Setup program to make this assignment.
9013 The file SETUP.CIMis missing fromthe working directory.
e Copya backupversion of thisfile tothe working directory. OR
e Runthe Setup module to create a new setup file from scratch.
9014 Unable to transferthis part to its next destination.
e No path has beendefined between the part's currentlocation and its next
destination. Use the Setup module to link these two locations. OR
e Internal Error. Call Intelitek technical support.
9015 Cannotmove part because its destinationlocationis already occupied.
e Internal Error. Call Intelitek technical support.
9016 The robot has received acommand to continue an operation thatit has not started.
e Addthe Move commandto the Part Definition tableto have the robot grab
the part first.
9017 Invalid Storage Device. Arequest was received toretrieve a part from a location that
isnot a storage device.
e Use the Setup module to define the target device as a storage device. OR
e Use the Part Definition moduleto change the targetdevice to be a valid
storage device.
9018 This part is notavailable to the current process.
Check the Part Definition table.
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Code Description and Solution
9019 A quality control result was received when no QCtest was requested.
e Checkifan ACL program or CNCscript issendingan incorrect message. OR
e Someone has manually triggered a quality control resultby runninga
program from the Control Panel of eitherthe ACLor CNC device driver.
9020 Reserved forfuture use.
9021 An unexpected status message was received. There was no corresponding command
message sent.
e Checkifan ACL program has assigned aninvalid value to the variable SID
(the taskID). OR
e Checkifa CNCprogram hasassigned aninvalid value tothe variable SID. OR
e Devicedriverinternal error. Call Intelitek technical support.
9022 Reserved forfuture use.
9023 Invalid storage index.
e Use the Setup module toincrease the value of the Capacity field for this
storage device. OR
e Use the Part Definition moduleto ensure that the storage index specifiedin
the Parameterfield of the Part Definition table is within the range of the
Capacity field forthis device.
9024 Partisnot available at this storage location.
e Use the Storage Definition moduleto update the storage contents. OR
e Abortthisorderifthere are not enough partsto complete it.
9025 Invalid locationindex foramachine.
e Use the Setup module toincrease this machine’s part capacity. OR
e Internal Error. Call Intelitek technical support.
9026 Undefined process.
e Addthisprocessto asuitable machine using the Machine Definition module.
OR
e Modifythe Part Definition table to use avalid process.
9027 No template bufferhas been defined for this station.
e Use the Setup module toadd a buffer.
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Code Description and Solution
9028 Process cannot be performed because the machine isnotdefinedinthe file
SETUP.CIM.

e Use the Part Definition moduleto specify adifferent processinthe Part
Definitiontable. OR

e Use the Setup module to define this machine.

9029 Inconsistentvalueinthe inventory database file STORAGE. DBF.

e Rebuildthe storage databy addingthe “/INIT” switch to the CIM Manager
command line (CIM.EXE). OR

e Checkthe CIM Manager’s INIfile (usually OPENCIML.INI) to ensure that the
parameter CimDataDirinthe [General] sectionisthe same asthatin the
INIfile forthe Storage Definition module.

e Ifyou wantto restore a known good copy of the file STORAGE.DBF, click on
the Refresh Storage icon on the Program Manager screen (or manually copy
this file froma backup).

9030 Machine not definedinfile SETUP.CIM.
e Use the Machine Definition moduleto set up this machine.
9031 The requested G-code task has not been assigned toa CNC machine.
e Use the Machine Definition moduleto assign this task to this CNC machine.
9032 Reservedforfuture use.
9033 Reservedforfuture use.
9034 Unexpected ONFAIL process.

e Use the Part Definition moduleto edit the Part Definition table so that

ONFAILonly appearsimmediately aftera quality control process.
9035 No ONFAILprocessimmediately aftera quality control test.
e Use the Part Definition moduleto editthe Part Definition table so that
ONFAlLappearsimmediately after this quality control process.
9036 Reserved forfuture use.
9037 Error in A-Plan Place command.
e Internal Error. Call Intlitek technical support.
9038 Error in A-Plan Next command.
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Code Description and Solution

e Internal Error. Call Intelitek technical support.

9039 Reservedforfuture use.
9040 The parameter ConPallet (maximum # of pallets) is not defined in the file
SETUP.CIM.

e Add ConPallet assignmentto SETUP.CIM.

9041 Cannotstart the CIM Manager because itis already running on this PC.

e Switchto the window in which the CIM Manager is running.

9042 Reservedforfuture use.
9043 Invalid status message. Received an unexpected quality control result fromanon-QC
device.

e Checkan ACL program or CNCscript that might be sendinganincorrect

message.
9044 Reservedforfuture use.
9045 Invalid status message. A bar code result was received when no operation was

requested. Resultignored.

e Someone has manually triggered a bar code result by running a bar code
program froman ACL Control Panel. OR

e Checkan ACL program or CNCscript that might be sendinganincorrect
message.

9046 Machine queue overflow - Too many parts are waiting to use this machine.

Use the Order Entry module to decrease the initial quantity ordered for parts that
use this machine.

9047 Reservedforfuture use.

9048 No status message was received afteracommand was sent because this device
driverwasreset.

e Selecthowyouwouldlike to continue from the options shown on the Device
Error screen.

9049 No status message was received afteracommand was sent because this device
driveris not running.

e Selecthowyouwould like to continue from the options shown onthe Device
Error screen.
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Code Description and Solution

9050 DBF handlererror- Requestto use an inactive field.

e Internal Error. Call Intelitek technical support.

9051 DBF handlererror- Record numberlessthan 1.

e Internal Error. Call Intelitek technical support.

13.4. CONTACTING TECHNICAL SUPPORT
If you needto contact Intelitek oryourlocal distributor forassistance, pleasefillout a photocopy of the

Problem Report Form below and faxitto us. Contact information can be found at
http://www.Intelitek.com/contact.asp

To Intelitek - Technical Support Department Fax

From: Date:

Company: Fax Tel #:
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13.4.1. Problem Report Form

Productname:

Installed at:

Serial numbers of all relevant Intelitek elements:

Date of purchase or invoice number:

Version numberand date of every Intelitek software used (theinformation appears on the first screen of
every software supplied, and through the ACLcommand VER regarding EPROMs):

software: version: date:
software: version: date:
software: version: date:

Detailed descriptions of the problem, including (but not only) all the steps which led up to the problem
arising, since the start-up of the system (attach more pagesif necessary):

Error messages asthey appearonthe display (PCscreen, TP LCD, PLC LEDs, etc.):

List all changesintroduced to the systemsince the last time the system worked properly:

For robots: List of accessories and I/Os connected to controllerand type of gripperattached to arm:

Attach a printout of all the control parameters.

For computers: Computertype, DOSversion and manufacturer:

List of cards added (LAN, modem, etc):
Attach a printout of the AUTOEXEC.BAT and CONFIG.SYSfile.
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14.Glossary

This chapter contains the various abbreviations and terminologyusedin OpenCIM. Itincludes the

following sections:

e Abbreviations, contains alist of the acronyms used in OpenCIM, as well as their descriptions.

e Terminology, contains alist of the OpenCIMterminology, as well as theirdescriptions.

14.1. ABBREVIATIONS

Abbreviation

Explanation

ACK Acknowledge
ACL Advanced Control Language
AGV Autonomous Guided Vehicle
ASRS Automated Storage and Retrieval System
ATS Advanced Terminal Software
BMP BitMaP (the file extension representing the Windows native bitmap picture
format)
bps bits persecond
CIM ComputerIntegrated Manufacturing
CNC Computer Numerically Controlled
DBF Database File (in dBASE format)
DD Device Driver
FIFO FirstIn, First Out
FMS Flexible Manufacturing System
GT Get part (robot operation)
LAN Local AreaNetwork
LIFO Last In, First Out
LSM Laser Scan Meter
MRP Material Resource Planning
NACK Negative Acknowledgment
PLC Programmable Logic Controller
PP Pick-and-Place (robot operation)
PT Put Part (robot operation)
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Abbreviation Explanation
QC Quality Control
RV Robot Vision
TCP/IP Transmission Control Protocol - Internet Protocol
WMF Windows Meta Format (the file extension representing the Windows native
vector picture format)
WS Workstation
14.2. TERMINOLOGY
Term Explanation
ACL Roboticprogramminglanguage usedto control robots and

ACL Controller

ASRS

Assembly
ATS

Baud Rate
Bill of Materials

peripheral equipment attached to Intelitek’s ACLcontrollers
(Advanced Control Language).

A multitasking computerusedto directthe operations of arobot(s)
and peripheral devicesin real-time.

A roboticstorage device usedto store and dispense partsina CIM
cell.

A part which has been puttogetherfromtwo or more subparts.

A PC based terminal emulation program used to programan ACL
controller (Advanced Terminal Software).

An RS232 parameterspecifying the speed of the serial connection.

A structured list of all the materials or parts needed to produce a
particularfinished product orsubpart.

Buffer A bufferisatray designedto hold atemplate whenitisremoved
fromthe conveyor. Itis attached to the outer rim of the conveyor at
a station.

CIM Manager The central control program of OpenCIM. This program directs
productioninthe CIM cell using a variety of communication
networks. Italso allows the userto set up and define CIMelements.

Com Port See RS232.
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Term

Control Program

DBF

Device Driver

Download
Feeder

FMS

Free MovementZone

G-Code

Group A, B

GT

Home a Robot

Explanation

A program which managesthe operation of a CIM device such as a
robot (ACLprogram), a CNC machine (G-code), acamera
(ROBOTVISIONpro program), etc. A control program communicates
withthe OpenCIMsystem viaa device driverata Station Manager
PC. The computerwhich executesacontrol programcan residein: A
separate controllerunit(e.g.an ACLcontroller) Inthe device itself
(e.g.a CNCmachine withembedded controller) A separate PC
controllingthe device (e.g. aPCattached to a ROBOTVISIONpro
camera)

A file extensionindicating “Data Base File” (i.e.in dBASE format).

A program which knows how to communicate with agiven piece of
equipmentthatisconnectedtoa PC. It translates commands from
otherprogramsinto a format understood by the device. Italso
translates information coming fromthe device into aformat
understood by other programs. OpenCIMuses device drivers to
communicate with robot controllers, CNC machines, and quality
control devices.

The act of sendinga file(s) from one computer system to another.
A device which dispenses parts at station (typically toarobot).

Flexible Manufacturing System; refers to eithera CIM cell or a station
ina CIM cell.

A region approximately %2 meterabove the work surface in which the
robot can move freely and quickly between locations without
encounteringany obstacles. See also Pick-and-Place.

A program that directs the operation of a CNC machine. See also
Control Program.

Usedin the context of programming robot positions using ACL. A
group refersto a set of axes of movementthatapplytoa device (e.g.
robot, X-Y table). The device can move alongall axesinits group
simultaneously.

The name of a genericACLprogram used to directa robot to pick up
a part at a designated location.

A procedure used toreseta robotto known starting position.

INIFile A textfile containing settings forvarious OpenCIM parameters.
Parameters are grouped into sections. The structure of OpenCIMINI
filesissimilartothat of other standard Windows INI files such as
WIN.INI.
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Term

1/0 (Input/ Output)

Load

Loader

Machine

Machine Tending

Material

Order

Pallet

Part

Part Family

Pick-and-Place

Explanation

A low voltage connection used for binary signaling between devices
(i.e.onor off). Aninputis usedtoread the status of a device. An
outputisusedto turn a designated operation on or off.

An operation which usesarobotto inserta partintoa CNC machine.

A program which automates the start-up of the OpenCIMsystem
under Windows based on command line parameters foundinan NI
file.

A CIM device (otherthan a robot) which performs production
processes (e.g. CNCmachine, laser scan meter, etc.).

A device (e.g.arobot) which delivers andretrieves partsfroma
machine.

See Part.

Instructs the CIM system which part(s) to produce andin what
quantity.

A tray which travels onthe conveyorandis designed tocarrya
template.

An entity which moves between stations and machines according to
a predefined path, or process. Three types of parts can be defined:
supplied, phantom, and final product.

A group of parts which are handled the same way by a robot (i.e. the
same ACL program can be used to pick-and-place partsinthe same
family).

The primary robot function which involves takinga part fromone
location (source) and placingitat anotherlocation (destination). The
pick-and-place strategy minimizes the number of ACL programs
required to move parts between two locations at astation. Each
location hasa GET and PUT program associated withit. The GET
program “picks” up a part fromthe location. The PUT program
“places” a part at thislocation. All GETand PUT programs fora robot
are designed towork togetherto transfera part from any location to
any otherlocation.

PLC A device having several electrical inputs and outputs. A PLCswitches
its outputs on and off inresponse to the state of itsinputsand the
programming of itsembedded computer. Inthe OpenCIMsystem, a
PLCisusedto control the conveyor.
Points See Position.
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Position

Process

Processed Material

Product

PT

Quality Control
Rack

Raw Material

Intelitek»»

Explanation

The path a robotfollowsis made up of a set of predefined points.
Each pointalongthis path is called a robot position. The coordinates
of each pointare “taught” by usinga teach pendant orby runninga
special ACLprogram while leading the robot “by the nose” and
recording each stopping pointalongthe path.

A production activity (e.g. lathing, milling, assembly, QC check, etc.)
performed by a machine on a part.

A part which resultsfrom the processing of araw material.

Somethingthatis manufactured by the CIM cell. The CIM begins
productioninresponse toorders placed for products.

The name of a genericACLprogram usedto directa robot to place a
part at a designated location.

Any process used to check whethera part is satisfactory or not.

A set of storage compartments used at some stations to store parts
eitherbefore orafterthey are processed at that station. Each type of
rack is assigned anID number. Each compartmentina rack is
identified by aunique number.

See Supplied Part.

14.2 Terminology

RS232 A common, low speed communication protocol which allows awide
variety of devices to communicate with each other (typicallyinthe
range of 300 - 19,200 bps).Ona PC, RS232 ports are referredtoas
COML1 - cOM4.

Robot A device that moves parts from place to place at a station. Some
robots are also capable of assembling parts.

Robot Vision A quality control device which optically scans a part to determine if it
is satisfactory.

Serial Port See RS232.

Slidebase A peripheral device which enlarges the working envelope of arobot
by allowingitto move alonga rail. The slide base givesthe robotan
additional degree of freedom.

Station A location adjacentto the CIM conveyorwhich contains production
and/orstorage equipment.

Subpart A part which undergoes some sort of processingin orderto be
includedinahigherlevel part.

Supplied Part A part whichisthe starting point for makinga product. This part (or
material) is purchased and insertedinto a CIM storage location. It
will later be processed by the CIMcell.
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Term

Template

Unload

Working Envelope

Explanation

Plastictrays which can hold various types of parts. They allow parts
to be transported on the conveyor.

An operation which uses arobotto remove a part from a CNC
machine.

The entire areain which a robot can reach.

Xbase Any database management program thatis compatible with the
dBASE standard forfile formats and commands.
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15.Intelitek Software Licensing

OpenCIMsoftware is protected by a licensing agreement. Full details on Intelitek software licensing are
providedinthe Intelitek Software Licensing Guide.
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