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(ABSTRACT) j

ln this work an enhanced graphical simulator for the IBM 7545 robot running on the AML/E

language was developed. The simulator provided two views with the facility to chose either one as

the major view, and pan/zoom into that view. It gives the user the facility to define equipment and

workcell setups, accepting data in the Intemational Graphics Exchange Specification .(lGES) Ver-

sion 3.0 format. The user can interactively simulate either the complete program, partial program ‘

or any subroutine. The system was integrated including the facility to edit, compile, generate cross

references, set system configuration, simulate and run the robot either continuously or interactively.

The system was developed on an IBM Personal Computer using two monitors, text and enhanced

graphics for maximizing the display surface for the graphics. The programs developed for this work

can be broadly classified into the various menu programs, the definition programs to define and

display the equipments and workcells, and the graphic programs for driving and displaying the

graphics and altering the views.

The limitations and assumptions made in developing this system along with the scope for further

work are presented.
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1.0 Chapter 1. Introduction

1.1 Background i =

Robots are being increasingly utilized in industry today to meet the goals of flexibility,

productivity and quality. The flexibility of a robot is related to what facilities are avail-

able to program and simulate it prior to actual execution. The ability to utilize the robot

fbr different sequence of operations in quick succession determines its flexibility in op-

eration. Robots can be programmed either on-line or off-line. In the on-line method,

the robot controller is needed to createthe program. The teach pendant mode is an ex-

ample where the user teaches different positions which are stored in memory and used

for executing the sequence of operations. On-line methods requires the robot to stop

production resulting in lower yields. It also creates operator safety concerns while

teaching the positions.

Disadvantages inherent in on-line programming brought about the introduction of off-

line programming concepts and techniques. Here the programming is done elsewhere,
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in an environment not requiring the use of the robot controller, and the program is

downloaded to the robot controller from the program development system. Off-line

programming can be either textual or graphic. In textual offline programming the pro-

gram is written using a text editor. The programmer manually enters the entire program

with all the positions and sequences on a system independent of the robot and subse-

quently downloads the program to the robot controller. In graphical off-line program-

ming the user actually sees the location of the robot, workpiece and workcell layout on

the graphics screen of the development system, while creating the program. Many of the

graphical off·line programming systems allow the user to define the equipment in the

workcell and to setup the workcell in the desired fashion. The user then creates the

program by graphically manipulating the graphical model of the robot and its associated

end effector. The program that is created in this manner is usually in the motion com-

mand language created by the software system designer and is independent of the robot

itself This program must then be post processed into the language of the robot man-

ufacturer prior to downloading to the robot controller.

1.2 Simulators

In off-line programming, after the program has been developed in textual or graphics

mode, it would be desirable to be able to simulate the robot motion graphically and see

the sequence of operations prior to downloading to the robot controller. This can result

in a substantial saving in time which otherwise would have been lost in debugging the

program and modifying the sequence of operations after the program has been down-

loaded into the production robot. Possible danger to equipment and personnel caused
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by motions not anticipated or visualized by the programmer can be avoided by graphical

simulation.

Simulators have been developed to simulate programs written either textually or graph-
ically. Most of these simulators are part of off·line graphical programming packages.
They allow the user to see the execution of the robot program on the graphics screen

and make modifications to the program prior to the actual run. Simulators are also used

for computer aided design and research on robots. They are used to study different ro-

bot configurations, and select between different available robots and proposed robot

designs. Simulators take advantage of computer generated graphics to address specific

problem areas in robot actuator design and manipulator design. They are used to study

tooling and wrist movements.
T

1.3 Problem Statement

. Graphical simulators capable of modeling different types of robots use their own robot

motion language for creating the robot program. Graphical simulators specific to a ro-

bot or language use the robot language to create the robot program and graphically

simulate the program. In the first case the simulators do not make use of the intrinsic

programming capabilities of different languages that have been developed to take full

advantage of the specific robot. The robot programmer has to be aware of the capabili-

ties of the simulation language, and is restrictcd to its capabilites, which are usually

limited to path information.
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There are simulators that display graphical simulation of programs based on their own

simulation language that are capable of accepting a program in the robot language

program as input. They then translate the robot language program to their own simu-

lation language and in this process are limited to the capability of this language. Trans-

lators required to do this are not available for many languages.

Simulators developed for a specific language and robot make full use of all the capabil-

ities of the robot language. However they have limited viewing and simulation capability,

and no provision for defining workcell setup or equipment.

Both of the above types of simulators simulate from the beginning through to the end. <

The user does not have the facility to interactively do partial simulation of a part of the

robot program. The user cannot choose a few lines of program, a particular subroutine

in the program, or step through the program one line at a time and and have it graph-

ically simulated. The lack of this facility increases the debugging process and conse-

quently the productivity of the prograinmer. Another limitation is that most of the

currently available simulators need graphics hardware, at least equivalent to that avail-

able in independent graphics workstations and do not perform on the popular and eco-

nornical personal computers.

Hence it can be said that for a person wanting to interactively simulate a robot program

on a personal computer in the robot language itself] along with the facility to define

workcells and equipment, it would be necessary to develop tailor made systems, unique

to the robot and its language.
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1.4ObjectivcThe

IBM 7545 robot is a four degree of freedom industrial robot driven by electric
I motors. The end effector can be vacuum, mechanical or electrical power driven. It is

mainly used for pick and place assembly operations. The robot is programmed off-line

using the robot language AML/E. The program is created on a personal computer using
i

a text editor, and then compiled using the AML/E compiler before downloading to the

robot controller. There is a facility to do limited simulation of the robot program prior

to downloading to the robot controller.

The objective of this thesis is to develop a simulator that will be specific to the IBM 7545

v robot and AML/E robot language. lt will give the user, the facility to define his own

equipment, and workcell setups. The user can do partial simulation of the robot program

at any stage of program, or for any chosen subroutine. The user will have the option

of deciding whether the plan or side view of the robot and its setup will be the major

view and which part of the setup must be enlarged during the simulation run. These fa-

cilities will make it easier for the user to debug the program, and prevent accidents to

the personnel and equipment on the site. lt will also aid instructional purposes. The

proposed simulator will have the following features as compared to the existing simula-

tor, developed by the International Business Machines (IBM) corporation.

Present Simulator Proposed Simulator

I. Shows plan view only. 1. Shows both plan and side view,
with options to switch between
the two as major/minor view.
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2. One size view 2. Has facility to zoom into
any chosen area

3. Robot represented as I 3. Robot represented as a 2D
a 2D stick image. wire frame image.

4. Only complete program ' 4. Has facility to simulate:
can be simulated

- Partial‘°
- Complete‘ - Subroutine

4. Only the robot and work 4. Equipment and workcell can be
space is shown defined. Accepts IGES format data

. files as input.

5. Functions as a stand alone 5. Integrated into the AML/E
program module. command menu structure.
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2.0 Chapter 2. Literature Review

2.1 Introduction

The field of simulation in robots is closely related to off-line programming, both textual

and graphical. This is because most simulators have been developed as part of off-line

programming systems, for robots. Computer graphic simulation is a valuable tool for

offlline programming(23).

2.2 Commercial SystemseA

significant amount of the development work for graphical offline programming and

simulation of robots has been done by industry and commercial software organizations.

The brief review that follows provides a basic understanding of the currently available

systems and their features.
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Autosimulations Inc., Utah, have developed an integrated system of software for simu-

lation of cell-factory situations(4). The module thatdoes the robot simulation is called

AutoBots. The simulation is done in the simulation language of the system. It requires

an independent workstation and is capable of defining multiple robots and equipment.

Dassault Systems, France has developed the general purpose 3D graphics package

CATIA, (Computer Aided Three Dimensional Interactive Graphics). It has a module

called CATIA Robotics that is capable of simulating any robot. The module consists
of two functions, ROBOT function and TASK function.

(

Robot function is used to design robots and optimizing robot cells. It has nine menus

to lead the user through the different items. Some of the menu activity items are Start, *

Erase, Rename, Transform, Defme, Modify, Use, Static, etc. The user can design his own

robot in 3D space mode, specifying the arm lengths, number of degrees of freedom, and

coordinate system. Facilities are available to find the effect of loads in static condition.

A robot that has been previously defined can be modified.

The TASK function has seventeen menus. Depending on whether the program exists

or not different menus are chosen. Some of the menu activity items are Start, Erase,

Copy, Sensor, Edit, Record, Statement, Motion, Logic, Exit, Task, etc. It is used to

create and execute a sequence of actions forming a task. The simulating language is ca-

pable of handling I/O sensors, mathematical and logical operations. lt has two levels

the BASIC output with simple tasks only with motion orders and commands., and the

ADVANCED level with logic and sensors. The simulation can be done continuously or

step by step for different robot configurations. It has the facility to specify the display

in joint interpolation or linear interpolation mode. The user must use his own post ‘

4 processor for language of the particular robot. The software has capabilities for error
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correction. It runs on the IBM mainframe computer using the IBM 5080 graphics ter-

minal. .

The General Robot Arm Simulation Program GRASP, is both an off-line programming

and graphical simulation system. It was developed by Stephen J. Derby at Renesealer

Polytechnic Institute(9, 10). It is used for designing new robots, modifying existing ones,

off-line programming, and simulation. It is a general purpose simulator and uses a post

processor to translate the program to the target robots language.

There is another package with the acronym GRASP developed at Nottingham Univer-

sity, U.K. (35). Here GRASP stands for Graphical Robot Application Simulation. It is

a generalized system for different types of robots in varying situations. It has a robot

modeller. The simulated position of the robot can be achieved in three ways. (a) Specify

the angles particular joints must move through (b) Specify the desired position of the

tool and allow GRASP to compute the required angles for the joints. (c) Remember the

configuration of the particular point. GRASP can handle several robots and conveyors

working at one time, and {compute the total cycle time taken.

Deneb Robotics, Michigan introduced IGRIP, which stands for Interactive Graphics

Robot Instruction program(25, 26). The basics of this package was developed by

Mahajan, R., and Dr. Leu, M. C·., at Comell University. It can be described as a fully

integrated modular system for workcell layout, off-line device programming and simu-

lation. Its features include real time solid shaded animation of complete workcell envi-

ronments with multiple concurrently operating devices. The user can define his own

g devices and robots. They can be displayed in color as shaded objects or wire frame ob-

jects. It uses the UNIX operating system and is written in C language. The simulation
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is done in a generic simulation language independent of the robot language. The
worksation is an independent graphics workstation like IRIS 2000.

Interactive Robot Programming and Simulation System (IRPASS) consists of the Calma

CAD system and robot processor of VAL controlled robots(l6, 17). Here there is

interactive communication between the CAD system and the robot processor. Though

it uses the robot processor it· can be considered robot independent by using the proper

interfaces for each processor. It is capable of sensing I/O operations and collision de-

tection.

KARMA was developed at the University of California at Davis by Professor Dorß R.

C., and doctoral student Krischbrown, R. H.( 18, 19). It is an acronym for Knowledge ‘

Based Robot Manipulation System. It is based on the Artificial Intelligence technique
of knowledge based systems. KARMA draws from a knowledge base of information
about the robot and its environment and can makes its own inferences. The user tells

only what task to perform. It is user friendly and has a graphic display with icons. The
simulation is done in real time.

The U.S. Air Force ICAM (Integrated Computer Aided Manufacturing) contract

awarded to McDonnel Aircraft Co., marked the begining of the development of McAuto

by McDonnel Douglas Automation Company (13, 15, 21). It consists of four packages,

PLACE, BUILD, COMMAND, and ADJUST. PLACE stands for Positioner Layout (

and Cell Evaluation. It allows the user to compare different robots, different tools, and

different objects in the workcell. It can simulate all the movements and analyze cycle

times. It aHows the user to do computer simulation, user controlled animation, and

acess to a library of robots. BUILD allows the user to define robot configurations. The

user specifies the degrees _of freedom, joint motion types, and limits. COMMAND is for
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creating and debugging programs off-line. ADJUSTA is for compensating differences be-
tween the real world and the simulated program.

MnCell was developed at the University of Minnesota. This package allows simulation

of several robots and other objects in the workcell(22). It has real time animation and

provides collision detection. The user can model his own robot and object. The tasks

are described to the robot in a series of procedure calls, and are not intended to control

actual cells. Here the accent is on simulation.

SRI lntemational, Ca., developed RCode(27). It is a 3-D multiple robot simulator that

is capable of (a) simulating simultaneous motion ofmultiple robots (b) Present graphics

representations of the robot scene (c) perform geometric collisions for the entire volume

of each robot arm as it moves, all of the above in real time. It has wire frame graphics
simulating capability for moving robot scenes, and shaded polygon capability for static
robots. The special feature of this package is collision avoidance. This must be distin-

guished from collision detection. lt is capable of not only detecting collision but also

plan a new path once the original path is blocked. It can handle collision between robots

with any combination of translational and rotational joints and degrees of freedom.

Rcode is written in C language.

Developed by Robotics Research and Development Ca., RoboCam runs on the Apollo
Series of computers(8). It can be used to create and edit 3-D wire frame models. Data

can be transferred through the IGES interface. RoboCam supports kinematic and dy-

namic models of the manipulators. It uses a feature called Autoplace to determine

reachability. It allows only robots with six degrees of freedom. The debugged and sim-

ulated program is translated into Rcode an intermediate language, before translating to

the target robots language. General Electrics Calma Co. developed Robot-Sim(32). It
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is based on Stephen J. Derbys GRASP developed at Rensselear Polytechnic Institute.

The software can be used to design the workcell and define the objects. The user can

interactively create and edit the work. The user defines the robot points and motion

path. The software is sophisticated in thesense it can compute the velocity, acceler-

ation, torque, and deformation of each joint and end effector. This results in very accu-

rate time cycle predictions and enables proper selection of the robot.

RoboTeach was a software that was under development at General Motors, and made

use of the GM Corporate Graphics System (CGS) as the database(34). It consisted of

four major subsystems (a) Workcell layout (b) Program Generation (c) Editing System

(d) Simulation Subsystem. The simulation subsystem operated on the robots task se-

quence, and related data in the database. Most of the systems were in the development
‘ stages, when the project was discontinued.

2.3 Classüication

As discussed there is a wide range of simulators available today. Simulators can be

classified in many ways, depending upon the characteristic being compared. They can

be classified based on (a) the simulation objective. (b) the graphic display capability, and

(c) the simulation capability.
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2.3.1 Simulation Objective

Based on the objective for which the simulation is done, simulators can be broadly

classified into two types. One class developed for the primary purpose ofcomputer aided

design and research of robot characteristics like dynamic simulation and analysis of ro-

bot arms, path verification, tooling and manipulator arm movements, and the other class

for the purpose of simulating robot motion sequence. In the category of simulators for

design purposes fall Robocon, Dram, and HD. Robocon(l2) is used to design the

actuatcr drive system of the robot. It is written in C and Lisp, and is menu driven.

Dram(27) developed by the University of Michigan is used to study the kinematics and

cycle time of robots. The user can see the simulation and plots of tip velocity, acceler-

ation, and force for any time increment. HD(3l) is used for the design of robot manip-

ulators, lt is Lisp based and has facility for graphics simulation. These simulators are

ideal for the researcher oradesigner, who I-can define desired arm length, rotational and

translational capablities and subsequently compare between available robots or potential

designs. i I I

_ Within the second category we have simulators that run on general simulation lan-

guages, like RoboCam and IGRIP and simulators that run on the robot language itself
i

like the IBM simulator. The purpose of these simulators are to graphically display the

sequence of motions of the robot program prior to the actual execution in the pro-

duction facility. This will reduce the downtime of the robot and help prevent accidents.
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2.3.2 Display Capability

Simulators can be classified based on the type ofWorkstation and based on the computer

system required to simulate them. Based on the Workstation they can be classified in

terms of resolution and number of colors available. In this class we have the IBM sim-
ulator which displays on the IBM Personal Computer's color graphic display monitor
with a maximum of 4 colors at one time and a resolution of 320 X 400 . Simulators like

McAuto, and IGRIP that can display 256 colors and have a resolution of IK X IK fall

in the second class. Based on the computer system required to run a simulator we have

simulators like McAuto that run on the Vax mini series, IGRIP that runs on inde-

pendent Workstations like the Silicon Graphics IRIS Workstation, and the IBM simula- :

tor that run on a personal computer. The graphic capability needed for a simulator is

determined by the system design, taking the time taken for the simulation, the necessity

and economic justification for such a display into consideration.

2.3.3 Simulation Capability

Simulators can be classified based on what is displayed graphically and the nature of the

display. Based on what-is displayed we have only the robot in one group, and simulators

with the robot and entire workcell in another group. The IBM simulator with only the

robot on display is a case for the first group. GRASP with capability to define new ro-

bots, modify existing ones, and define work place falls in the second group. Other sim-

ulators in this group include McAuto and Roboteach. Mostsimulators fall in the

second group. Based on how the robot and its environment is displayed we have two

dimensional and three dimensional images as two basic classes. KARMA and the IBM
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simulator fall in the first class. KARMA has wire frame images while IBM has a stick

representation. In the three I dimension image class there is ROBOCAM and GRASP

with wireframe displays, and .M·cAuto and IGRIP with solid images. IGRIP has facilities

for part of the robot to be in wireframe, solid, and invisible at the same time. ‘

2.4 Summary

The literature review presents the state of. the art in the field, considering all types of

simulators for robots. It is seen that most of the simulators have sophisticated graphical

features to display the robot and its workcell environment. In general they require in-
:

dependent workstations or mini~computers to operate. They run on general simulation

languages and cannot simulate in the language of the robot, as applied to most simula-

tors. None of the available systems offer the capability to interactively simulate a robot

program. Presently there is no system capable of interactively simulating a robot pro-

gram in the robots own language on a personal computer, at the same time providing

facilities to define equipment and setup a workcell.

Chapter 2. Literature Review is
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3.0 Chapter 3. Methodology

3.1 Introduction I

The Graphical Simulation and Programming Package (GSAPP) was developed using a

batch Iilevto Start up and pass control between some of the programs. In general pro-

grams were compiled separately and linked together. Control was passed by calls within
3

the programs. The computer programs written in the FORTRAN language for this sys-

tem are : FIRST, BETWEEN, MENU2, MENU3, ALTER, MAIN, DEPUTYI,

DEFEQP, DEFSETUP, DISPEQP, and DIPSSETU. The function of each of this pro-

grams is outlined in Figure 2. The flow ofcontrol between the different menus is shown

in Figure 1. I

This system is integrated with the system developed by Jayaraman, R.,(20) for interac-

tive programming of the IBM 7545 robot. The pseudo compiler in that system reads the

users AML/E program and generates five files, namely a listing file, a variable file, a

constants file, an object file, and a symbol file. These files are then read by the system
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control program to interactively run the robot based on the users AML/E program. The

existing pseudo compiler was used without any modifications in this research. The sys-

tem control program at present interacts with the robot communication controller to run

the robot. This system control program was modified to become the graphics driver

program and drive the graphics display program instead of the robot communications

controller. The graphics routines developed for the graphics display program DEPUTYI
2

include the following major subroutines, MOVE, PLANSIDE, ZOOM, REDRAW,

STANDARD, SWITCH, PORTIN, PORTOUT, GRIPPER, and WKSPACE. The

function of each of these are explained in Figure 2.
U

3.2 System Hardware/Software

The GSAPP system is designed to run on the IBM personal computer family PC/XT/AT

or the Personal System/2 Model 30/50/60/80. The system needs dual floppy disk drives

and 640K of memory. A math coprocessor greatly enhances its performance. This sys-

tem was developed on the IBM AT with a color graphic adapter supporting a color

graphics monitor with a resolution of 320 X '400. The system use two monitors, the

other being a monochrome text display. The two monitors are used to be able to display

A the text and graphics simultaneously, maximizing the graphics display surface.

The graphics display routines used to develop the GSAPP system is FORGRF which

stands for Fortran Graphics Routines. It is a library of machine language subroutines.
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SYSTEM FOR IBM 7545 ROBOTGRAPHICAL SIMULATION AND PRDGRAMMING

MAIN MENU
IIIIMAIN SIMULATION MENU
IIII+ ............................... +

:; I ‘_ II II I
GRAPHICAL SIMULATION MENU WDRKCELL LAYOUT MENU

I I E
·

I+ ............. +I| VIEWS MENU E
I II II I IS I M U L A T I 0 N

Figure l. This is the Menus Chart
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FILE FUNCTION

GSAPP.BAT Initialize system, transfer control
_ n between programs, and quit system.

FIRST.EXE Displays Main Menu, and writes the flags
to direct control to appropriate programs.

BETWEEN.EXE Displays the Main Simulation Menu.

MENU2.EXE Displays Graphical Simulation Menu and passes
control to the program MAIN or the Alter Views
menu as chosen.

MENU3.EXE Displays Workcell Layout Menu and directs
to define/display equipment, defme/display
workcell setup, or display directory as chosen.

ALTER.EXE. Displays Views Menu, and directs to/Zoom/
/Switch/Normal/Simulation.

DISPEQP.EXE l Define/Display equipment.

DEFSETUP.EXE Arrange Workcell layout.

DISPSETU.EXE Display Workcell layout.

DIRECTORY.EXE Display directory of equipment and workcells.

MAIN.EXE Graphics driver program that controls the
graphics display program.

DEPUTYl.EXE Graphics display program that does all the _
_ computations and displays on the graphics screen.

MOVE A subroutine in DEPUTYI that computes the
final locations of the arms of the robot in
plan and side view.

PLANSIDE A subroutine in DEPUTYI that does the
actual draw on the graphics screen.

INPORT/OUTPORT A subroutine in DEPUTYI that controls the disply
y of the input and output port on the screen

Figure 2. List of Files developed for the Simulator.
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It consists of three types of subroutines (1) Tektronix AGII-compatible subroutines, (2)

Tektronix TCS-compatible subroutines, and (3) The FORGRF Kemels. Between these

three sets of subroutines which are all contained in a single library it is possible to create

high resolution bar charts, and line graphs, scale, rotate and have windows. Features to

clear screen, set graphics display mode, retum the ASCII code of any key, sound a short s

tone on the speaker, etc are some of the other features available with this set of routines.

These routines are called from MicroSoft Fortran version 3.31. The operating system

must be MS-DOS Version 2.1 or higher. The FORGRF routines were chosen over the 0

standard Graphics Kernel System, (GKS) to take advantage of its inherent speed of ex-

ecution. To accommodate the capabilities of FORGRF the drawing must consist of

only point and line elements. One of the limitations of the FORGRF package is that

color is possible only for points displayed in the screen coordinates. The screen coordi-

nates are defined to be 0 to 1023 in the X direction and 0 to 780 in the Y direction.
l

The FORGRF set of assembly language subroutines can be called from MS-Fortran.

The basic routines are MOVE and DRAW in the user and screen coordinates. The move

and draw commands can be absolute or relative. These routines are also capable of a

variety of other functions that include the following: (1) CSROFF - Turn the cursor off

(2) CSRON - Turn the cursor ON (3) LOCATE - Move the cursor to the desired

row/column on the specified page. (4) RDCHART - returns the character and attribute

at the current cursor position on the specified page. (5) INKEY - removes the next

character form the keyboard buffer and retums its ASCII value (6) CLRBUFF - clears

the system’s keyboard buffer. All these subroutines are among those used in the devel-

opment of this system. (
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3.3 System Specüicatiorzs E

The GSAPP system was developed in seven phases. In the first phase the various menus,

· and batch file was developed. In the second phase the core graphics module that dis-

plays the standard view was developed followed by facilities to alter the viewing param-

eters in the third phase. The fourth phase allows the user to create equipment and define

different workcell setups. The fifth phase involved developing the graphics drivers cor-
U

responding to the different AML/E commands. The next phase was to integrate these

drivers with the existing system control program. The last phase was the development

of a test program

3.3.1 Menus and Batch file.

This system can be initialized by typing in GSAPP, the name of the batch file, at the

DOS prompt. This displays the MAIN MENU which is displayed in Figure 3. The user

has the option of creating an AML/E program, editing and compiling it using the

AM L/E version 4.1 editor and compiler. The program can be downloaded to the robot

controller and run continuously or interactively as desired. The system configuration

can be set or a cross reference listing can be generated as required. The option to sim-
ulate it graphically causes the main simulation menu to be displayed. The user has the

option to set the program name and compiler options in this menu itselfi

In the main simulation menu displayed in Figure 4, the user chooses either to simulate

the program or to defme/display equipment and workcell. The first option displays the
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Y
SYSTEM FOR IBM 7545 ROBOT

1

GRAPHICAL SIMULATION AND PROGRAMMING

MAIN MENU

F1 - Return to DOS
F2 -Edit/Teach a Program

F3 - Compile Program _ 3

F4 - Load a Program to Controller

F5 · Set System Configuration

F6 · Communicate with Controller
F7 - Generate Cross Reference Listing

F8 - Set Program Name and Option
F9 - Interactively Run Robot

A

F10 - Simulate Program Graphically

Select Option ‘ = = = = = = >

Figure 3. This is the Main Menu ‘ E
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graphical simulation menu, also shown in Figure 4, while the second option displays the

workcell layout menu which is shown in Figure 5. The graphical simulation menu gives

the user the option of simulating the program with the existing screen layout or simu-

lating the program with altered views. The standard view is displayed by default. The

user can have any workcell setup displayed on the screen by using the set workcell op-
i

tion in the main simulation menu. If the user chooses to alter the viewing parameter, ”

the views menu shown in Figure 5 is displayed.

In both the cases the control is then passed to the pseudo compiler COMPPC which

then passes it to the graphics driver program MAIN.FOR to graphically simulate the

AML/E program on the graphics screen with the graphics display program DEPUTYI.

The user can enter the name of the AML/E program in the main menu, or else will be

prompted for it by the pseudo compiler.

3.3.2 Graphic Display Modes

The standard view is invoked when the user decides to simulate the program in the main

simulation menu. A wireframe image of the robot in two views, the plan and side view

are displayed simultaneously. The workspace of the robot in the two views are also ,

displayed. The position of the gripper in terms of the rotation angle is displayed along

with the indication whether itis open or close. The ,16 input and output ports are indi-

cated separately. All the above displays are in four different windows with their own

local coordinates.

When the user chooses the alter view option in the graphical simulation menu, switch

views, zoom/pan, and standard view will be available as options in the views menu that
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SYSTEM FOR IBM 7545 ROBOT
GRAPHICAL SIMULATION AND PROGRAMMING

MAIN SIMULATION MENU

Fl - Previous Menu
F2 - Simulate Program
F3 - Define Equipment/Arrange Workcell

SelectOption ========>
4

SYSTEM FOR IBM 7545 ROBOT
GRAPHICAL SIMULATION AND PROGRAMMING

GRAPHICAL SIMULATION MENU
I

Fl · Previous Menu
F2 - Simulate Program
F3 - Alter View Parameters _
F4 — Set Workcell Name

Select Option = = = = = = = = >

Figure 4. This is the Main.SimuIation Menu and Graphical Simulation Menu
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SYSTEM FOR IBM 7545 ROBOT
~ GRAPHICAL SIMULATION AND PROGRAMMING °

n VIEWS MENU

Fl - Previous Menu
F2 - Zoom
F3 - Switch Plan/Side View
F4 - Standard View
F5 - Simulate Program

Select Option ========> ;

I SYSTEM FOR IBM 7545 ROBOT
GRAPHICAL SIMULATION AND PROGRAMMING

WORKCELL LAYOUT MENU

Fl - Previous Menu
F2 · Define/Display Equipment
F3 - Arrange Workcell
F4 - Display Workcell Layout
F5 - Directory of Equipments/Workcells

Select Option = = = = = = = = >

Figure 5. This is the Views Menu and Workcell Layout Menu. p
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is displayed. Prompts appears in the text screen to guide the user through each of these
options. The user is prompted to choose between the two views for a major view. The

default view is the plan view. Zooming can be done on whichever view is chosen as the

major view. The user is prompted to choose the lower left corner, and upper right corner

of the desired area to be enlarged. Facilities to do subsequent enlargements are available,

till the user decides to return to the views menu. There is also a provision to pan the

image.

3.3.3 Define/Display Equipment and Workcell

These modules are invoked in the workcell layout menu shown in Figure 5. The user has

the option to define/display a equipment, arrange or display a workcell or get a directory

listing of available equipment and workcells. In the typical sequence the user has to first

define an equipment. A prompt appears for the equipment name and the program opens

a new file adding the extension .EQF to the name given by the user. The data can be

entered using the editor provided. The name of the equipment is written to the DOS di-

rectory where all the equipment, workcells, and other files are listed. If the file name al-

ready exists a message will be displayed inforrning the user of the same. To display the

equipment the user enters the name, and chooses the major view. The program opens

the data file with the same name, reads in the data and displays it in both the plan and

side view on the graphics screen. The data should be in the International Graphics Ex-

change Specification (IGES) Version 3.0 format. If the data file is imported form another

graphics system in the IGES format, the user need not edit it. The file should have the

extension .EQP to be displayed.
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To arrange the workcell the user is led through a series ofprompts to define the workcell

name, number of equipment, and locations. The program reads in data from each of

the equipment files and writes them to a new workcell file with the new X,Y,Z,R coor-

dinates. This information is stored in new data files created as and when the user defines

new workcells. The files takes the name of the workcell the user inputs and has the ex-

tension .CEL added to it. The name of the ·workcell is written to the DOS directory.

The user can view this directory with the option of displaying only equipment files or

workcell files.

3.3.4 Graphics Display

The graphics driver program is the modified system control program(20). lt drives the

graphics routines. This program reads the five files generated by the pseudo compiler

interprets each line of the AML/E program and accordingly calls the appropriate sub-

routine in the graphics display program DEPUTYI, needed to display the graphical i

simulation of the robot.

The subroutine to compute the new intermediate locations to finally move the robot

arm to a chosen X, Y, Z, R location in work space is MOVE. For all robot motions the

arms of the robot goes through a series of rotational and translational motions around

different axis. This program computes the angles of the robot arms. After the angles are

obtained, it computes the location of the end of arms for graphical display purposes.

This program also checks whether the point is within the workspace of the robot. lt

then displays the final position of the robot in three stages. The user has the option to

redraw the entire screen or continue to simulate the next line of the AML/E program.
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Prior to the actual simulation the first option that is available is to select between single
step or a continuous run mode. In either case the user then chooses either complete

program execution, partial program execution or subroutine execution. If partial exe-

cution is chosen prompts appear for the starting and ending line in the program. For

subroutine execution the user is prompted for the subroutine name, and the values of

any formal parameters. For both these options a menu to setup the initial conditions

prior to simulation appears. It allows the user to set the pallet and counter conditions,

the status of any output port, and the position of the robot just before simulation starts.
T

The user can abort single step at any time and go into continuous mode, or abort the

program at any time.

The program while executing interacts with the user only when statements involving in-

put ports and breakpoint are encountered. The user has to decide whether the particular

input port is ON/OFF as appropriate. The WAITI and TESTI statements will branch

or stop execution depending on the status indicated by the user for that port. Many of

the AML/E commands like the counter and most of the pallet commands do not require

the graphics display program to be called. The DELAY statement causes a do loop to

be executed in the graphics driver program itselfl The WRITEO command turns the

particular output port oN on the screen. The motion commands include PMOVE,

DPMOVE, and ZMOVE. They cause the robot arm/end effector to be moved in both

the plan and side view to the specified location.: Any error in the robot program causes

the program to abort. 2 _ 3

r Once the simulation is over the graphical simulation menu appears, and the user can

repeat the simulation with another view or the standard view. If the simulation was done
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in the standard view the control returns to the main simulation menu, or if the view was

altered the control returns to the alter views menu.

Chapter 3. Methodology 29

l



4.0 Chapter 4. Development of the Graphic

Simulator ia4.1

Introduction

In this chapter each of the programs and subroutines developed for the Graphical Sim-

ulation and Programming Package (GSAPP) are discussed in detail. The programs as-

sociated with this system can be broadly grouped into three categories, menu programs,

display programs, and definition programs. In the first group the major programs are

the batch file GSAPP, and all the Menu display and selection programs,FlRST, BE-

TWEEN, MENU2, and MENU3. In the display group the Graphics Driver Program

MAIN, the Graphics Display Program DEPUTYI, and the alter views program ALTER „

are included. The workcell layout programs DEFEQP, DEFSETUP, DISPSETU, and

DIRECTOR, can be merged into a definition programs group. These classifications are

done for ease of discussion and identification of programs.
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4.2 Menu Programs

Five main·menus have been developed for this system. They are the Main Menu, Main
Simulation Menu, Graphical Simulation Menu, Views Menu, and Workcell Layout

Menu. The Main Menu is invoked through a batch file GSAPP.BAT by typing in
GSAPP at the DOS prompt.

I
The program FIRST displays the main menu and provides the basis of an integrated

system. It allows the user to carry out all the functions in one complete integrated soft-

ware without returning to DOS level.

The user has the facility to edit a program using the AML/E editor, compile a program

using the AML/E editor, and download it to the robot controller. The robot can be run

either directly as provided by IBM or interactively as provided by R. Jayaraman(20).

The user can generate cross reference listing or setup system configuration if desired.

The option to interactively graphically simulate it is provided by this work and invoked
from this menu. The user can set the name of the AML/E program along with the

compiler options, in the MAIN menu and these are written to a file IRPSO, for subsc-

quent use by other programs. For each of the above options a batch file is created and

command passes to that batch file which invokes that particular program. At the end
of execution the control retums to the main menu. The user can quit and retum to the
DOS prompt at the end of all the functions.

The program BETWEEN displays the main simulation menu. This program is called

when the simulation option is chosen in the program FIRST by selecting F10 in the
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main menu. It provides a selection between the graphical simulation menu and workcell

layout menu.

The program MENU2 displays the graphical simulation menu. It provides the user the

option of simulating the program with the standard view or the option of going to the

Views Menu. The standard view option calls the subroutine STANDARD in the

graphics display program program which causes the standard view with the plan as the

major view and side view as the minor view with the original coordinates to be displayed

on the graphics screen. This creates a flag SlM.FLG and control then passes to the

batch file GSAPP which calls the pseudo compiler program COMPPC followed by the

graphics driver program MAIN. The pseudo compiler generates five files which are the

input to the graphics driver program. The user can display any workcell setup using the

workcell option. The set cell name option causes a file WORK to be opened and the

user input of' the name of’ the workcell is written into it for subsequent use by the sub-

routine REDRAW. Both the side and plan view of the workcell will be displayed along

with the robot and its workspace.

In the alter views option the program ALTER is called. This displays the views menu.

The user has the option to Zoom/Plan which calls the subroutine ZOOM, or switch
' between the plan and side views as major views which is done by the subroutine

SWITCH, or comeback to the standard view by selecting that option and invoking the

subroutine STANDARD. All these subroutines are in the graphical display program

DEPUTYI which will be discussed in detail under the display programs section. The

simulation option creates a flag SIMl.FLG and control passes to the batch file as in the

previous case. Two different flags are used so that the control retums to the views menu

in this case and to the graphical simulation menu in the other. ” _

Chapter 4. Development er the Graphic Simulator 32



The program MENU3 displays the workcell layout menu and allows the user to select

between the options of defining an equipment, displaying an equipment, defining a

workcell setup and displaying it. The programs associated with these options are dis-

cussed under definition programs. The user has a directory option and can choose be-

tween the directory of equipment which are data files with the extension .EQP and

workcells which are data files with the extension .CEL. Here control is passed to the

batch file GSAPP and the DOS command DIR is used to display the directory listing

along with file size and date. Control returns to the views menu when the user hits re- E

turn.

4.3 Display Programs

Program COMPPC (20) is the pseudo compiler which reads the users AML/E program

and generates five files namely a listing file (.OUT), a variables file (.VAR), a constants

file (.CNl), an object iile(.OB.I), and a symbol table file (.TAB). The object file and the

symbol table are direct access files while the rest are sequential files. This program writes

the name of the users AML/E program in a file IRPS00 for the program MAIN to read.

The program MAIN, the graphics driver program is the system control program which

has been redesigned to interact with the graphics display program DEPUTYI and the

graphics monitor. This program reads one line of the AML/E program at a time and

depcnding on the type of command the corresponding subroutine is called. The AML/E

commands are classified into motion commands, sensor commands, flow of control

l
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commands, counter and pallet commands, and subroutines. The subroutines in the

graphics driver program corresponding to these AML/E groups are MOT, SENS,

FLOW, COUN, PALL, SUBI and SUB2. These are the subroutines in the system

control program which have been modified to drive the graphics display program in-

stead of the robot communications controller. This program allows the user to choose

the mode of execution, which is either step through or continuous. In either case the
Execution Options Menu that gives the user the option ofcomplete program simulation,

partial program simulation, or subroutine simulation, is invoked. In partial simulation
Ü

the starting line and ending line have to be entered. In subroutine simulation the name

of the subroutine along with the number of parameters and parameter values in either

variable form or numeric form is entered. At all this stages the appropriate checks are v

made. For these two options the partial setup menu is displayed.
O

The partial setup menu gives the user the facility to setup the graphics screen in any

desired way prior to partial program simulation. The options available include

SETPART which allows the user to set the current value of the part for the chosen pallet

name. If the pallet does not exist a message is displayed and the menu is displayed again.

The GETPART option causes the robot arms to be moved on the graphics screen to the

indicated value. PMOVE moves the robot to the choosen X,Y,Z, and R location. The

option ZMOVE in the menu does essentially the same as PMOVE but only in the Z di-

rection. The user can turn any output port on the graphics screen ON by using the

WRITEO command. SETC is used to change the value of any counter in the AML/E

program to the desired value. Checks are made to insure the counter has been defined

in the program. The graphics display program DEPUTYI is called to execute those

commands that would represent a change in the status of the graphics display. The call

to the graphics display program passes the values of the X, Y, Z, and R values. A code
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is used to indicate which subroutine within the program DEPUTYI is to be called to
display the feature corresponding to the AML/E command. Figure 6. gives the codes

used and what they signify. The value is passed using common blocks. A11 the AML/E

commands this system will accept and the code corresponding to them is shown in Fig-

ure 7.

The program DEPUTYI which is the graphics display program is the program that does

the actual computations and display of the graphics. The subroutines within this pro-

gram are MOVE, zoom,. SWITCH, STANDARD, REDRAW, PLANSIDE,

GRIPPER, PORTS, INPORT, OUTPORT, STROUT, and FRAMES. ;

The subroutine MOVE computes the location of the end of both the arms of the robot

corresponding to value of X, and Y. It then computes the location of all the arm pa-

rameters in both the plan and side view. lt checks for the validity of the location. This

is repeated for each of the stages in every movement. The location of the gripper is in-

dicated in the plan and side view. The orientation is displayed in the gripper window.

At the end of this subroutine the final angles of the two arms THONI and THTWI and

the Z and R positions are reinitialized for the next movement of the robot arm in the

next pass. After every statement in the AML/E program that causes a change on the

graphics screen has been simulated, the user has the option ofcontinuing thesimulationor

redrawing the graphics display. The user can change the mode ofexecution from step

by step to continuous or abort the execution if desired.

The subroutine ZOOM allows the user to pan and zoom in the major window irrespec-

~ . tive of whether the plan view or side view is displayed there. The user is prompted to
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CODE j FUNCTION

l Calls the subroutine MOVE which computes the
values of the intermediate and final coordinates.

. It then calls PLANSIDE to draw these positions.

2 Calls the subroutine INPORT.

' 3 Calls the subroutine OUTPORT. This also causes
the gripper status to be displayed in the
gripper window.

4 Calls the subroutine HOME and draws the robot
and workcell in the home position in the view
and coordinates selected by the user.

5 Calls the subroutine ZOOM, to pan and zoom
in the major view which can be either the plan
or side view. This calls the subroutine REDRAW
to refresh the graphics screen.

6 Calls the subroutine SWITCH to switch between
the plan and side view in the standard coordinates.

7 Calls the subroutine STANDARD to display
the standard view which is the plan in the major
view using the standard coordinates.

8 Calls the subroutine REDRAW which redraws the
I the entire screen in the current location of

robot using the current coordinates and view.

Figure 6. Function of codes used in the Graphics Display Program
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select the two corners of‘ the area to be zoomed. The X and Y coordinates of' each of'

these are read, the difTerence between the two is computed and the shorter side is taken

as the side of the square to be enlarged. Using this new values of XMIN, XMAX,

YMIN, and YMAX for the user coordinates if" plan is the major view or SXMIN,

SXMAX, SYMIN, SYMAX if“ side view is the major view, the subroutine REDRAW

is invoked. The new values of the user coordinates in both the plan and side view are
written to a file INFO for subsequent use by the subroutine REDRAW. In the

FORGRF routines used here, the user coordinatewsystem for the current screen window

is defined by DWINDO. Prior to defining the user coordinate system the screen window

must be invoked by the command TWINDO. After zooming the pan option is displayed

on the screen. The user chooses the location of the new center and this value is used to 2
compute the new user coordinates for redraw. As in the case of zoom the coordinates

will depend on whether it is the plan or side view.

The subroutine SWITCH prompts the user to choose the plan or side view as the major

view. The screen coordinates used for the major view is 0 to 750 for the X axis and 0 to

750 _f'or the Y axis. For the minor view it is 751
to,

1023 in the X direction and 400 to

672 in the Y direction. The variable BASC takes the value 80 or 83 depending on the

whether the plan or side view is selected and this is written to the file INFO for subse-

quent use by REDRAW.

The subroutine STANDARD will draw the plan and side view in their original position

and without pan or zoom. The file WORK is read to see if there is any workcell to be

displayed and if any exists it will be displayed. The program writes the current value of

BASC and the user coordinates to the file INFO for subsequent redraws.
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AML/E Command Code

DELAY 1
DPMOVE 1
GRASP 3
PMOVE l
RELEASE 3
ZMOVE 1
LINEAR ·PAYLOAD -ZONE -
WAITI 2
WRITEO _ 2

BRANCH -
i

TESTC -TESTI 2
A TESTP -BREAKPOINT 2 _

COMPC
F i

- I
DECR - .INCR · -SETC ·

GETPART l
NEXTPART -PREVPART -SETPART ·

The dash indicates that for these commands the graphics display
program DEPUTYI is not called. The graphics driver program

MAIN does the setting and alterations within the program itse1£

Figure 7. Codes correspondingto the AML/E commands.
i
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The subroutine REDRAW first calls the subroutines PORTS and GRIPPER. The file
WORK is opened and if any workcell name is to be displayed, it displays it in the view

and coordinates the user has selected. The workcell is drawn in both the plan and the
{

side view. The program reads in one line at a time of the .CEL data file and draws a

point or line corresponding to the entity type number. lt then calls subroutines

PLANSIDE which draws the robot and workspace in plan and side view, and FRAMES
E

which draws the frames. All these subroutines are discussed in detail below.

The subroutine PLANSIDE does the actual drawing of the plan and side views using

the FORGRF motion commands MOVEA and DRAWA and the values computed from

the subroutine MOVE. MOVEA moves the cursor to the user specified coordinates and .

is an absolute move statement. DRAWA draws a line form the current position of the
Z

cursor to the point specified by the user. It is also an absolute move statement. Relative

moves in the user coordinates are got by MOVER and DRAWR. The subroutine

WKSPACE which displays the workspace in plan view is called first. The display of the

base, middle, and end joints of the robot, the gripper head and gripper, and robot stand,

in plan view. and side view is done in this subroutine.

The subroutine GRIPPER displays the orientation of the gripper.The screen coordinates

are 751 to 859, and 672 to 780, for X and Y coordinates in that order. The user coor-

dinates are -400.0 to 400.0 and -400.0 to 400.0 in the X and Y direction. As the gripper

is rotated the radius of the circle displayed will be rotated to indicate the current position
of the gripper. The status of the gripper is indicated by OPEN or CLOSE in the gripper

window. This display is invoked from the subroutine OUTPORT to be discussed below.

Subroutine PORTS displays the numbers 1 to 16 and the characters PORTS within the

screen coordinates 751 to 883 and 0 to 400 in the X and Y direction respectively. The
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user coordinates here are 0.0 to 10.0 and oio to 10.0 in the X and Y direction. It calls

the subroutine INPORT and OUTPORT. Subroutine INPORT displays the character

DI and depending on the value of the variable VAL2 marks 'X' or ’ ’ to indicate the in-

port is on or off for each of the sixteen input ports. The screen coordinates are 883 to

958 and 0 to 400 in the X and Y direction respectively. These display are done using the

screen coordinates itself] hence the ability to give different colors. The graphics routines

does not display in color for the user coordinate locations. Subroutine OUTPORT dis-

plays the character DO. It is identical to the inport subroutine except for port two,

. 1 which corresponds to the gripper status. and causes the display of the characters OPEN

and CLOSE in the gripper window. The screen coordinates for OUTPORT are 958 to

1023 and 0 to 400 in the X and. Y direction respectively.
E

The subroutine FRAMES draws the frame around the views using the screen coordi-

nates and absolute move statements. The FORGRF commands in screen coordinates

are MOVEABS and DRAWABS for absolute inove and draw. It is MOVEREL and

DRWREL for relative move and draw. Subroutine WKSPACE computes the point

corresponding to the four arcs that make up the plan view of the workspace, and joins

1 them together in the current user coordinates. The workspace for the side view is a

rectangle and is completed in the subroutine PLANSIDE itself

The subroutine STROUT is used to locate a string of characters at any location of the

graphics screen, within the screen coordinates 0 to 1023 and 0 to 780 in the X direction

and Y direction. lt is written in assembly language and can be called in MS Fortran.
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4.4 Definition Programs

Prior to the actual simulation the user has the option to define equipment and worlrcell

layouts. The Workcell Layout Menu displayed in program MENU3 provides the facility

to define and display equipment and workcells, view a directory listing of all the equip-

ment and workcells, or return to the previous menu.

The program DISPEQP allows the user to define an equipment, display it on the

graphics screen or return to the workcell layout menu. To define an equipment for the

first time the user needs to enter the data for the equipment in the International

Graphics Exchange Specification (IGES) version 3.0 format using the editor provided.

The data must be entered within the limitation that only points and lines can be drawn.

To enter a point data the entity number 116 must be entered in the first 3 columns, fol-

lowed by the X, Y, Z, coordinates of the point as real numbers separated by a comma

in between them and ending with a semi colon. To enter a line the entity number 110 in

the first three colunms must be followed by the X, Y, Z coordinates of the starting point,

and then the X, Y, Z, coordinates of the ending point of the line. Here also commas

must separate the numbers and a semi colonimust follow the last number. The 73rd
colunm must have a P to indicate it is a parameter. The user can have comments by

entering S on the 73rd column. The other options provided by IGES are global and di-

rectory entries. These are not considered by these program. If the equipment name al-

ready exists the user is wamed. All equipment files have extension .EQP for

identification purposes and only equipment with this extension can be displayed. The

program reads the 73rd colunm of the IGES format data file for the character P to in-

dicate it is a parameter. It then readsthe first 3 columns to see if it is a 110 or 116 to

Chapter 4. Development of the Graphic Simulator 41



indicate a line and point respectively. The program draws the equipment in both the

plan and side view in the standard coordinates. The user has the option to pan and zoom

the equipment. The subroutine FRAME is called to display the frames.

The program DEFSETUP defines the workcell setup menu and gives the user option i

of arranging a workcell or returning to the previous menu. A workcell can be defined

to suit any particular production or experimental setup, and store it for subsequent use.

~ The user is prompted for the name of the setup, number of equipment, and X, Y, Z, R

location corresponding to each of the equipment. The user enters the coordinates in free

format. The program checks to see if the workcell file name has been duplicated. lt

reads the equipment data files and writes them to to a new setup data file with the ex-

tension .CEL. The new data file omits the character in the 73rd column since all the re-
cords are data records only and there is no need to distinguish between them. All new

files created will show up in a directory search. i

The program DISPSETU isthe program that displays the workcell layout menu. The

user can either enter the name of the workcell or return to the previous menu. The setup

is displayed in both the plan and side view along with the robot and workspace. The i

workspace is displayed by the subroutine. WKSPACE and robot by the subroutine

PLANSIDE. The user has the option to zoom/pan the display or switch views ifdesired.

The routines ZOOM and SWITCH discussed earlier are called here.
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4.5 Assembly Routines

All the graphics displays are done by the FORGRF routines that are written in assembly
language and called by FORTRAN statements. It aHows the user to MOVE and DRAW
in either screen coordinates or user coordinates. Subroutine DSWAP used to switch
between the text monitor and the enhanced color graphics monitor is also written in
assembly language. The contents of the graphics screen is retained when the active
screen switches from text to graphics, and this helps save the time needed to redraw the

screen.
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5.0 Chapter 5. Analysis of the Simulator

5.1 Introduction ‘

In this chapter the assumptions made in the development of the interactive graphical

simulator and the limitations of the system with respect to the pseudo compiler, the

graphics driver and the data files are discussed. The features of the test programs devel-

oped to test the GSAPP system are also discussed.

5.2 Assumptions and Limitations

5.2.1 Pseudo Compiler

The input to this work is the five output files created by the program COMPPC (20).

The limitations of that program will automatically be the limitations of this system also.

Hence some of the major limitations stated for that program is repeated here.- The users
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AML/E program must be compiled using the AML/E compiler, to overcome the limited

error detecting facilities of the pseudo compiler. The pseudo compiler does not handle

all the AM L/E commands. The commands that are not handled include : CSTATUS,

GET, GROUP, GUARDI, ITERATE, MSTATUS, NOGUARD, PUT, REGION, and

XMOVE There are two restrictions on formal parameters in a subroutine. Pallet names

cannot be passed to a formal parameter and the maximum number offormal parameters

for a subroutine is five.

5.2.2 Graphics Driver

The graphics driver program MAIN calls the graphics display program DEPUTYI to

display the arm movements and port status onithe screen. However it is not required to

call the the graphics display program for many of the AML/E commands. These include

BRANCH, TESTC, TESTP, COMPC, DECR, INCR, SETC, NEXTPART,

PREVPART, SETPART, PAYLOAD, ZONE, and LINEAR. The program MAIN

changes the value of the appropriate counters and variables within itself and proceeds

to the next line in the AML/E program. The simulation is not effected by the values of
V

PAYLOAD, ZONE or LINEAR. This is because for the simulator the speed of the

robot arm will not effect how the robot is graphically represented and moved on the

screen. This simulator is used primarily for debugging purposes, as a visual aid to help

avoid collisions, and for instructional purposes. lt does not compute actual cycle times

depending on the payload, zone and linear commands.
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5.2.3 Data Files

The data used to define the equipment can only be point and line data. This is because

the FORGRF routines used to display the equipment has only MOVE and DRAW «

commands. The data must be entered to represent drawing the figure in one stroke from

start to end.

The other assumption are that the data file must be in ASCII format as against a binary

format and conform to the IGES version 3.0. No text or character can be introduced

in the drawing. All dimensions are in millimeter and the cartesian coordinate system is i

used. The equipment must not be rotated translated or scaled when it is defined or im-

ported into the system, that is the transformation matrix must be unity. Once the data

file has been read by this program the equipment can be rotated, translated or scaled.

No multiple levels of data with back pointers, group, or associativity are considered.

The equipment defined in this way are placed in the workcells using the workcell setup
l

menu provided. These equipment are defined with thebottom left hand corner as the

origin, but most locations required for robot programming are specified in terms of'

pickup or drop points. Hence the user has to take care to add or subtract these dimen-

sions when specifying the location of the different equipment. Another recommended

procedure in the case of equipment that appear too small on the screen, is to double the ‘

dimensions provided they do not mislead the users concept of the setup or effect the

pickup/drop points used in the AML/E program. It is recommended that unnecessary

details like structural details be omitted to save the time required to display them and in

subsequent redrawing.
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5.3 Test Programs

Three test programs were used to test the simulator. Two of the programs, Test Program

I and II were the ones used to test the system control program developed for interactive

programming. Since they test all the possible AML/E commands, and pass both con-

stants and variables to subroutines there was no need to rewrite them. All commands

except pallet commands were used in subroutines and up to five formal parameters were
l

passed into the subroutine. The third program Test Program Ill is more of a demon-

stration program. lt was written to highlight the effectiveness of the simulator in helping

to visualize how a program performs. Two equipment are used in this program, a con-

veyor, and a pallet. The program tests to see if there is a block on the conveyor and then

picks the block from the conveyor and arranges them on a pallet. After six blocks have

been placed on the 3 x 2 pallet the program aborts. The user is able to see exactly how

the program performs and be sure of avoiding any possible damage to equipment or in-

jury to personnel It also helped in debugging the program due to the interactive feature.

Between the three test programs the GSAPP system was tested to see the performance

under all of the following conditions:

I. Continuous Execution C

A. Complete Program

B. Partial Program
l. SETPART
2. GETPART
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3. PMOVE
4. ZMOVE

S l .5 WRITEO
6 SETC

C. Subroutine
‘ Setup as in partial program

D. Abort

II. Stepthrough ·

All the cases discussed above.

_ It was seen the graphics simulator performed as per the system design under all these

conditions for all the AML/E commands and under all the graphic views possible.

l
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6.0 Chapter 6. Conclusions and Recommendations

This system was developed specifically for the IBM 7545 robot and the AML/E lan-

guage. The facility to switch views, zoom into each view, and to define equipment and
I

-
workcells, helped in visualizing the setup, in the debugging process, and avoiding damage

to equipment and injury to personnel. It also serves instructional purposes. The facility

to do interactive simulation, stepping through the program one line at a time helped to I

get a better understanding of the program. The ability to do partial setup of the graphics

display gave the user the convenience of starting and stopping the simulation at any

chosen line of the AML/E program.

The system uses two monitors to gain more display area. This causes the program ton

switch between the two monitors. If this can be avoided in the future by having a bigger

display like a 16 inch monitor and having the menu on one side, and the display on the

other, this will avoid the time taken and the inconvenience of switching monitors. The

speed at which the system executes, and the facilities for refresh can_ be improved by in-

creasing the capabilities of the personal computer through additional hardware and
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software. It is desirable to have the entire display in color by using other graphics rou-

tine.

The system has the limitations of the pseudo compiler program COMPPC and hence

can handle only a subset of the AML/E commands. Future work can include this com-

mands.

Future work could use three dimensional graphics routines as opposed to the current

two dimensional routines. This will give a more real life like appearance and will also °

allow the full scope of the IGES version 3.0 standard to be utilized. Currently the

equipment to be used in any workcell must be placed in the desired location by entering

the coordinates in the define workcell program and later viewing it in the display setup

program. This process can be modified by having facilities to pick, place and rotate

equipment in the define? setup program itself and then getting the desired coordinates

which then can be used to define the setup.

·The same approach can be used for other robots running on the AML/E language. In

the case of robots running on other languages it would be required to develop a pseudo

compiler to provide the facility for interactive simulation if such a facility does not al-
* p ready exist. The graphics display would be identical to the present system.
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OAppendnx A.

This section contains the following programs.
I1) GSAPP.BAT
(2) DSWAP.ASM

Il) GSAPP.BAT - The batch file that initializes the system and controls
the different programs.

ECHO OFF
REM : DELETE ALL FLAGS ETC IN THE BEGINING ALSO TO TAKE CARE OF
REM : SITUATIONS WHERE THE USER USES CTRL-BRK AD EXITS PROGRAM.
IF EXIST *.FLG DEL *.FLG
IF EXIST CELNAM DEL CELNAM
IF EXIST WORK DEL WORK
IF EXIST INFO DEL INFO
IF EXIST EGPT.BAT DEL EGPT.BAT
IF EXIST EDTR.BAT DEL EDTR.BAT A
IF EXIST COMPILE.BAT DEL COMPILE.BAT
IF EXIST INTER.BAT DEL INTER.BAT
IF EXIST LOAD.BAT DEL LOAD.BAT
IF EXIST CONFIG.BAT DEL CONFIG.BAT
IF EXIST REF.BAT DEL REF.BAT
IF EXIST COMA.BAT DEL COMA„BAT .
IF EXIST IRPS0 DEL IRPS0
IF EXIST IRPSOO DEL IRPSDD
IF EXIST IRPSOI DEL IRPSOI
REM; DISPLAY THE MAIN MENU
:FIR$T
FIRST _
IF EXIST BYE.FLG GOTO END
IF EXIST BETWEEN.FLG GOTO BETWEEN
IF EXIST EDIT.BAT GOTO EDIT
IF EXIST COMPILE.BAT GOTO COMPILE
IF EXIST INTER.BAT GOTO INTER
IF EXIST LOD.BAT GOTO LOD
IF EXIST CONFIG.BAT GOTO CONFIG
IF EXIST COMA.BAT GOTO COMA
IF EXIST REF.BAT GOTO REF
REM: TO PASS CONTROL TO THE BATCH FILE FOR THE AML/E EDITOR:EDIT ·
COMMAND /C EDTR.BAT
DEL EDTR.BAT
GOTO FIRST
REM: TO PASS CONTROL TO THE BATCH FILE FOR THE AML/E COMPILER
:C(MPILE
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COMMAND /C COMPILE.BAT
DEL COMPILE.BAT
GOTO FIRST
REM: TD PASS CONTROL TO THE BATCH FILE FOR THE INTERACTIVE PROGRAMMING
:INTER
COMAND /C INTER.BAT
DEL INTER.BAT
GOTO FIRST
REM: TO PASS CONTROL TO THE BATCH FILE FOR LOADING AML/E PROGRAM
:LOD
COMMAND /C LOD.BAT .
DEL LOD.BAT
GOTO FIRST
REM: TO PASS CONTROL TO THE BATCH FILE FOR SETTING CONFIGURATIONS .
:CONFIG
COMMAND /C CONFIG.BAT
DEC CONFIG.BAT
GOTO FIRST
REM: TO PASS CONTROL TO THE BATCH FILE FOR COMMUNICATION N/CONTROLLER
:COMA
COMMAND /C COMA.BAT
DEL COMA.BAT
GOTO FIRST .
REM: TO PASS CONTROL TO THE BATCH FILE TO GEERATE CROSS LISTING
:REF
COMMAND /C REF.BAT
DEL REF.BAT
GOTO FIRST
REM: TO DISPLAY MAIN SIMULATIOM MENU

”
:BETNEEN ·
IF EXIST HORK DEL NORK
IF EXIST BETHEEN.FLG DEL BETMEEN.FLG l
BETNEEN
REM : THE DELETE CELNAM IS TO TAKE CARE OF SIMULATION MITHOUT ANY
REM : NORKCELL. ONCE THE USER COMES BACK THIS MAIN SIMULATION MENU
REM : THE CELNAM IS DELETED _

E — IF EXIST CELNAM DEL CELNAM _
IF EXIST FIRST.FLG GOTO FIRST » “
IF EXIST MENUTN.FLG GOTO MENUTH
IF EXIST MENUTH.FLG GOTO MENUTH
REM: TO DISPLAY GRAPHICAL SIMULATION MENU
:MENUTH
IF EXIST ENUTN.FLG DEL MENUTH.FLG
IF EXIST SIM.FLG DEL SIM.FL6 T
IF EXIST SIM1.FLG DEL SIM1.FLG
MENU2IF

EXIST BETNEEN.FLG GOTO BETHEEN
IF EXIST SIM.FLG GOTO SIM
IF EXIST ALT.FLG GOTO ALT
REM; TO DO INTERACTIVE SIMULATION
:SIM T
IF EXIST SIM.FLG DEL INFO · · —
COMPPC
BOSSI
REM :AFTER SIMULATING HITH NORMAL VIEM GO BACK TO ENU 2
IF EXIST SIM.FLG GOTO MENUTH
IF EXIST SIM1.FLG GOTO ALT‘ REM: TO DISPLAY VIENS MENU
:ALT
IF EXIST INFO DEL INFO
DEL ALT.FLG
IF EXIST SIM1.FLG DEL SIM1.FLG
ALTER .
IF EXIST MENUTH.FLG GOTO ENUTH «
IF EXIST SIM1.FLG GOTO SIM
REM: TO DISPLAY MORKCELL LAYOUT MENU

_:MENUTH
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IF EXIST MENUTH.FLG DEL MENUTH.FLG
MENU3
IF EXIST BETNEEN.FLG GOTO BETWEEN
IF EXIST DEFSETUP.FLG GOTO DEFSETUP
IF EXIST DISPSETU.FLG GOTO DISPSETU
IF EXIST DISPEQP.FLG GOTO DISPEQP
IF EXIST DIR.FLG GOTO DIRECTOR
REM: TO DISPLAY DEFINE NORKCELL MENU
:DEFSETUP

‘

IF EXIST DEFSETUP.FLG DEL DEFSETUP.FLG
DEFSETUP
GOTO MENUTH
REM: TO DISPLAY DISPLAY NORKCELL MENU
:DISPSETU
CLS
IF EXIST DISPSETU.FLG DEL DISPSETU.FLG
DISPSETU
GOTO MENUTH
REM: TO DISPLAY DEFINE/DISPLAY EQUIPMENT MENU.
:DISPEQP
CLS° IF EXIST DISPEQP.FLG DEL DISPEQP.FLG
DISPEQP
IF EXIST EQPT.8AT GOTO EQPT
GOTO MENUTH
REM: TO PASS CONTROL TO THE BATCH FILE TO INVOKE TEXT EDITOR
:EQPT

COMMAND /C EQPT.BAT
IF EXIST EQPT.BAT DEL EQPT.BAT
GOTO DISPEQP .
REM: TO DISPLAY DIRECTORY MENU
:DIRECTOR
IF EXIST DIR.FLG DEL DIR.FLG .
DIRECTOR
IF EXIST DIRCT1.FLG GOTO DICT1 „
IF EXIST DIRCT2.FLG GOTO DIRCT2
GOTO MENUTH
REM: TO PASS CONTROL TO THE BATCH FILE TO DISPLAY .EQP DIRECTORY
:DIRCT1
IF EXIST DIRCT1.FLG DEL DIRCT1.FLG
DIR ve . EQP/P
PAUSE
GOTO MENUTH
REM: TO PASS CONTROL TO THE BATCH FILE TO DISPLAY .CEL DIRECTORY P
:DIRCT2
IF EXIST DIRCT2.FLG DEL DIRCT2.FLG
DIR ¤.CEL/P .
PAUSE ‘—
GOTO MENUTH
REM: DELETE ALL FLAGS AND TEMPRARY FILES
:END
IF EXIST *.FLG DEL §.FLG
IF EXIST CELNAM DEL CELNAM E
IF EXIST NORK DEL NORK ‘ ·
IF EXIST INFO DEL INFO F ‘ „.
IF EXIST EQPT.BAT DEL EQPT.BAT
IF EXIST EDTR.BAT DEL EDTR.BAT
IF EXIST COMPILE.BAT DEL COMPILE.BAT
IF EXIST INTER.BAT DEL INTER.BAT
IF EXIST IRPSD DEL IRPS0 „
IF EXIST IRPSOO DEL IRPSOO , J
IF EXIST IRPS01 DEL IRPSO1 ‘ _ . I. ¥. ·
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C (2) DSHAP.A$M - THE ASSEIBLY LANGUAGE PROGRAM TO SNITCH MINITORS.

C THE ACTIVE TERMINAL IS SNITCHED FROM TEXT TO COLOR GRAPHICS
C OR ENHANZED GRAPHICS DEPENDING G4 THE CODE 1 OR 2.

title dswap .as:::_
PGQO •152

comment {
usage call dswap tidsplyl

idsply display adapter to address
0 — monochrome adapter • text mode
1 - CGA adapter - 640X200 2 color mode
2 — EGA adapter — 640X350 16 color mode

language Microsoft FORTRAN77 4

· notes 1..The address of the BIOS equipment flag (EQUIP_FLAG)
is coded into this subroutine.

2. The higw bit of the mode value is set higw during
the BIOS call to prevent buffer clear. This
dos•n't seem to work for the MONO adapter.

{
VIDEO_IO eq.: 10H

DMASK equ 110011118
DMONO equ 001100008
DEGA . equ: 001000008
DCGA equ 001000008

MODE_TEXT equ 100000108 -
MODE_GRPHX eq.: 100001108

EQUIP_FLAG_0FF equ 0410H

public dswap

code segnent para 'CODE'
assume cs:code,ds:code•es:nothing

dswap proc far

Ipushbp
nov bmsp
push dsles A bx•[bp+061 D
mov ameszlbxl
cm: al »01
jz ds200
cmp al•02
jz ds300

: handle swap to till) adapter

ds100: sub ax•ax _
IIUV lS•lX
mov dl •es: [EQ.|IP_FLAG_OFF 1
or dl ,001100008
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mov es:IEQUIP_FLAG_0FF]»d1
MOV _ ” th s 0mov° al,00H
inf VIDEO_I0
jmp ds900 ”

5 handle swap to CGA adapfer
4

ds200: -sub axsax '
IIIOV BS sax

[

mov dl•es:IE¤UIP_FLAG_0FFl
and dl51l00llllB
or dl»00010000B
mov es:[EQUIP_FLAG_0FF]•d1
mov ah»0
mov al•86H
inf VIDEO_I0
jmp ds900

5 handle swap fo EGA adapier ·

ds300:
u

sub axsax
IIIOV BS sax
mov dl,es:lEQUIP_FLAG_0FF]_
and d1»ll00lll1B
or d1»00l00000B a
mv es:[EQUIP_FLAG_0FFl•dl
MOV I1s 9OH
mov ah,0
int VIDEO_I0
jmp ds900

ds900:
pop ds =
mp bp
ref 4

dswap endp

code ends
end
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* .Appendnx

B.THISSECTIIN CONTAINS THE FOLLG|I@· PROGRAMS NHICH ARE
CATEGORIZED AS MEMJ PRQRAMS.
(1) FIRST
(2) BETNEEN
(5] MENU2
(4) MEMJ3 _ .

I5) ALTER

C (1] FIRST - PROGRAM TO DISPLAY THE MAIN MEN}

C THIS PROGRAM IS CALLED BY THE BATCH FILE GASP.BAT
C AND DISPLAYS THE MAIN MEN] FOR THE SYSTEM.

C SUBRGITINES CALLED BY THIS PROGRAM ARE :
C AMLED• AMLCCM•AMLLO» AMLCGJF; AMLCG1»
C AMLREF •CLRBUF »CL$•CSROFF »CSRG|•IN(EY•,C INTER•MENJ»TTUJT•DSNAP. ·

CHARACTER * 1 BLAN((B0l•C1•C2•C3•C4
CHARACTER lt 20 NAME
INTEGER I! 2 J•L•KYCOD1•KYCOD2
COM4G| /A/ NAME•BLAN(»C1»C2»C3»C4
COMMON /B/ L

C VARIABLES C1 •C2•C3•C4 REPRESENT THE CGPILER OPTIG{S„
C C1 AND CS MAY BE '/' OR A BLAN( CHARACTER.
C C2 AND C4 MAY BE 'L'•'S' OR A BLAN( CHARACTER.

° L = 0
C1 = I I

C2 = I I
C3 = I I
C4 = I I

C READ THE FILE IRPS0 FOR PROGRAM OPTIGIS IF ANY• ELSE CARRY GL
. OPEN l1;FILE= 'IRPSO' •$TATUS=°OLD ' »ERR=199)

READ l1•110»END=10) L»NA}E•C1•CZ•C3•C4
110 FORMATI I2 • 1X»A20 •4A1l
10 REHIND I1)

CLO$El1]

I
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199 ·CALL DSHAP(D)
CALL CSRONCALL CLRBUF -

C DISPLAY MAIN MENU IF ND FILENAME EXISTS IN THE FILE
C "IRPSO",0THERNISE DISPLAY THE PRDGRAM DPTIDNS MENU.

CALL TTOUT(0»1,23,'$YSTEM FDR IBM 7545 RDBOT',25•25»
*31)

CALL TTÜ]T(0»$»1Z•
*'GRAPHICAL SIMULATION AND INTERACTIVE PRDGRAMMING'•
*48,48,31)

IF (L .LE. 1) THEN
CALL TTOUT(0,5,3D,'MAIN MENU',9,9,31)

' CALL TTOUT(D,6,30•°°""•'''' °»9»9•51)
ELSE ‘

CALL TTOUT(0,6,14,'Fi1ename (.AML assum•d):',24,24,26)
· CALL TTOUT(0,7,21,'Compi1er options:',17,17,26)

J = 0

DO 1 I = 22-L,2D
J = J + 1
CALL TTOUT(°•6•38+J•NAHE(I3I);L'1»L•1•Z6]

1 CONTINUE
IF (C1 .NE. ' ' .AND. C2 .NE. ' ') THEN
CALL TTOUT(0•7»39•C1•1•1•26) ‘
CALL TTOUT(0,7,4D,C2,1,1,26)
ENDIF

IF (C3 .NE. ' ' .AND. C4 .NE. ' ') THEN „
CALL TTGJT(0»7•‘|1»CS;1•1:Z6]
CALL TTUUT(U•714Z•C‘|·•1•1:26]
ENDIF

ENDIF
CALL TTOUT(0,9,24,?Se1•ot a function:',18,18•27)
CALL TTÜU1-(Ü912;'21s'FN1 ' RBIUPH *9 Ü°$'92°92°p51)
CALL TTOUT(D,13»21,'FN2 - Edit/Teach a Proram,27•27,31)
CALL TTOUT(0,14,21,'FN3 - Compila a Program',24•24,31)
CALL TTOUT(0,15,21,'FN4 - Load a Program to Contro11¤r',35,35,31)
CALL TTQUT(0,16,21,'FN5 ·— Set System Configuration',31,31,31)
CALL TTOUT(0,17,21,'FN6 — Communioata with Contro11ar',34,34,31)
CALL TTOUT(0,18»21,'FN7 - Gonerata Cross Refernca Listing',39,

*39,31) Q. E

CALL TTOUT(0,19,21,'FN8 - Set Program Nana and 0ptions',34»34,31)
CALL TTOUT(0,20,21,'FN9 - Intaractively Run Robot',30,30,31)
CALL TTOUT(0,21,21,'FN10 — Simulate Program Graphioa11y',35,35,31)
CALL TTOUT(0,24,24,'S•1•ct 0pti0n===>',17,17,27)

11 CALL LOCATE(0,24»41)
CALL CLRBUF
CALL INKEY(KYCOD1,KYCOD2)
IF (KYCOD1 .NE. 0) THEN
CALL CSROFF

CALL TTOUT(0,24,1,'KEY NDT DEFINED - Hit any key to r•sum•'•
*

‘!°94°)28)
CALL CLRBUF
CALL INKEY(KYCOD1•KYCOD2)
CALL CLRBUF L
CALL CSRON
CALLGOTO

11
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ENDIF
C IF F1 IS PRESSED, OPEN A TEPORARY FILE 'BYE.FLG'.

IF (KYCOD2 .EQ. 59) THEN
CALL CLRBUF

OPEN I30,FILE='BYE.FLG';STATUS='NEN')
CLOSE (30) -
GOTO 100

C F2 IS PRESSED · EDIT/TEACH A PROGRAM

ELSEIF IKYCODZ .EQ. 60) THEN‘ CALL CLRBUF L
CALL AMLED
GOTO 100

C F3 IS PRESSED - COMPILE A PROGRAM

ELSEIF IKYCODZ .EG. 61) TMEN
CALL CLRBUF
CALL AMLCOM

C F4 IS PRESSED -LOAD A PROGRAM TO CONTROLLER

ELSEIF IKYCODZ .EG• 62) THEN
CALL CLRBUF
CALL AMLLO

C F5 IS PRESSED -SET SYSTEM CONFIGURATION

ELSEIF lKYCOD2 .EQ• 63) THEN
CALL CLRBUF
CALL AMLCONF

C F6 IS PRESSED -COMMUNICATE HITH CONTROLLER

ELSEIF (KYCOD2 .EQ• 64) THEN
CALL CLRBUF
CALL AMLCOM

C F7 IS PRESSED —GENERATE CROSS LISTING

ELSEIF (KYCOD2 .EG• 65) THEN
CALL CLRBUF
CALL AMLREF

C F8 IS PRESSED —$ET PROGRAM NAME AND OPTION

ELSEIF (KYCOD2 .EQ• 66) THEN _
CALL CLRBUF ‘ V
CALL MENU 6 E
GOTO 11

C F9 IS PRESSED · INTERACTIVELY RUN ROBOT

ELSEIF (KYCOD2 .EO• 67) THEN ‘
CALL CLRBUF _ A
CALL INTER . .
GO TO 100

C F10 IS PRESSED - SIMULATE PROGRAM GRAPHICALLY

ELSEIF (KYCOD2 .EG• 68) THEN
E l

CALL CLRBUF A _ „ ”
OPEN (31;FILE='BETNEEN.FLG';STATUS¤'NEH')

CLOSE (31)
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GOTO 100
ELSE
CALL CSROFF
CALL TTOUTIO;24;1;'KEY NOT DEFINED —— Hit •ny key to rasumo';

*‘I·Ü;(OU;28)
CALL CLRBUF
CALL INKEY(KYCO01;KYCOD2)
CALL CLRBUF
CALL CSRON _
CALL TTOUT( Ü•Z‘I•1 ;BLAN(;80;80;31)
GOTO 11
ENOIF

100 CALL CLS(31)
CALL CSRON
ED

— C SUBROUTINE AMLED- lTHRU F2)

C THIS SUBROUTINE CREATES THE BATCH FILE EDTR.8AT; AND WRITES
C THE CALL TO THE EDITOR ALONG WITH THE AML/E FILE NAME; IF
C SPECIFIED.CONTROL RETURNS TO THE MAIN MENU WHEN EDITING IS COMPLETE

SUBROUTINE AMLED
CHARACTER * 1 8LANKl80);C1;C2;C3;C4
CHARACTER N 20 NAME
INTEGER es 2 L
COHMUW /Ä/ NÄHE•BLÄW•C1•CZ»C3•C¢
COMMON /8/ L

OPEN (2;FILE='EDTR.8AT';STATUS='NEW')
WRITE (2;10)
WRITE (2;20) NAME
CLOSEIZ)

10 FORMAT('ECHO OFF')
20 FORMATl'EDIT';1X;A20)
100 FORMATlI2;1X;A20)

RETURN
ENO

C SUBROUTINE AMLCOM (THRU-F3)

C THIS SUBROUTINE CREATES THE BATCH FILE COMPILE.8AT; AND WRITES
C THE CALL TO THE AML/E COMPILER ALONG WITH THE AML/E FILE NAME AND
C OPTIONS; IF SPECIFIEO. CONTROL RETURNS TO THE MAIN MENU PROGRAM
C WHEN COMPILING IS COMPLETE.

SUBROUTINE AMLCOM

- CHARACTER * 1 BLÄP«(8U]•C1•CZ»C$•C4
CHARACTER N 20 NAME
INTEGER N 2 L

/Ä/ NÄHE;BLÄN(•C1•CZ•C$•C4
COMMON /8/ L

OPEN l1;FILE='IRP$0°;$TATU$='OLD';ERR=201Y
OPEN (2;FILE='CG1PILE.BAT';$TATUS='}EW') V

WRITE l2;10)
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IF (L .LE. 1) GOTO 15 4

IF (C1 .NE. ' ' .AND. C2 .NE. ' ') THEN

IF (C3 .NE. ' ° .AND. C4 .NE. ' ') THEN ·
HRITE (2 920) NAME •C1»C2 ac; »C‘•
ELSE ‘

HRITE (2,20) NAME•C1•C2
ENDIF ‘

ELSE
·

NRITE (2•20) NAME
ENDIF

GOTO 200

15 MRITE (2»20)
10 FORMAT('ECH0 OFF')
20 FORMAT(°COMPILER'•1X•A20•4A1)
100 FORMAT(I2•1X»A20•4A1)
200 CLOSE(1)

CLOSEIZ)

201 RETURN
END

C SUBROUTINE AMLLO (THRU-F4)

C THIS SUBROUTINE CREATES THE BATCH FILE LOD.8AT» AND NRITES
C THE CALL TO THE LOAD MODULE. ALSOCONTROL·RETURNC

TO THE MAIN MENU PROGRAM NHEN THE PROGRAM HAS BEEN
C LOADED .

SUBROUTINE AMLLO
CHARACTER * 1 BLANK(80)•C1»C2»C3•C4
CHARACTER * 20 NAME
INTEGER es 2 L
COMMON /Ä/ NAME »BLAN(•C1»C2»C3»C4
COMMON /8/ L

OPEN (2,FILE='LOD.BAT',STATU$='NEH')

NRITE (Z•10)
NRITE (2•20)

10 FORMAT('ECHOOFF']20
FORMAT('LOAD')
CLOSE(2)

RETURN »
END

C SUBROUTINE AMLCONF (THRU-F5)

C THIS SUBROUTINE CREATES THE BATCH FILE CONFIG.BAT» AD NRITES
C THE CALL TO THE CONFIO MODULE. ALSO CONTROL RETURNS
C TO THE MAIN MENU PROGRAM NHEN THE SYSTEM CONFIGURATION
C HAS BEEN SET.
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SIBRUJTINE AMLCGJF
CHARACTER Q! 1 BLAN(!80),C1,C2,C3,C4
CHARACTER ¤· 20 NAME
INTEGER ae 2 L
CÜMW /Ä/ NAME,BLAN(,C1,C2,C3,C4
COMMON /8/ L
OPEN (2,FILE='CONFIG.8AT' ,$TATUS='NEH' )

HRITE (2,10)
HRITE (2,20) n

10 FORMAT! 'ECHO OFF' )
20 FORMAT! 'CFG') E‘ ‘ ‘

CLOSE!2)
RETURN
END

C SLBROUTINE AMLCMA !THRU*·F6) .
C THIS SLBROUTINE CREATES THE BATCH FILE C!11A.BAT, AND NRITES
C THE CALL TO THE CON! MODULE. ALSO CWTROL RETURNS
C TO THE MAIN MENJ PROGRAM HHEN THE COWANICATION HITH
C THE CONTROLLER IS COMPLETE.

SIBRUJTINE AMLCMA
CHARACTER * 1 8LAN(!80),C1•C2,C3,C4
CHARACTER it 20 NAME
INTEGER -16 2
LCÜRTUN/Ä/ NAME;BLÄN(•C1•CZ•C3•C4
COIMCN /8/ L
OPEN !2,FILE='CG1A.8AT' ,STATUS='NEN')

NRITE (2,10)
HRITE (2,20)

10 FORMAT! 'ECHO OFF' )
20 FORMAT! 'COMAID' )

CLOSE!2) »
RETURN
END

C SLBRCIJTINE AMLREF (THRU-F7)

C THIS SUBRGJTINE CREATES THE BATCH FILE REF.8AT• AND HRITES
C THE CALL TO THE REFERENZE MODULE. ALSO CGITROL RETURNS
C TO THE MAIN MEN) PROGRAM NHEN THE CROSS REFERENIE LISTIPG
C HAS 8EEN GENERATED. ·

SLBRUJTINE AMLREF

CHARACTER ät 1 8LAN(!80),C1,C2•CS•C¢•
CHARACTER N 20 NAME
INTEGER es 2 L
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COMMON /8/ L
OPEN (2,FILE='REF.8AT',STATUS='EN') ‘

HRITE (2,10)
A _ NRITE (2,20) U

10 FORMAT('ECHO OFF')
20 FORMAT('XREF')

CLOSEI2)

RETURN
END

C SUBROUTINE MENU (THRU •F8) ‘

C THIS SUBROUTINE DISPLAYS THE PROGRAM OPTIONS MENU AD READS
C THE UER'S INPUT FOR THE PROGRAM NAME, AND THE COMPILER OPTIONS.

C SUBROUTINES CALLED BY THIS PROGRAM ARE :
C CLRBUF,CLS,CSROFF,CSROFF,ID,INKEY,TTOUT.

SUBROUTINE MENU W
I

CHARACTER * 1 CHAR,ALPHA(26),NUMER(10)
INTEGER * 2 J,KYCOD1,KYCOD2 ‘
CHARACTER * 1 8LANK(80),C1,C2,C5,C4
CHARACTER ä 20 NAME,AFILE
INTEGER ae 2 L .
COMMON /A/ NAME•BLAN(•C1•C2•C$•C4
COMMON /8/ L

DATA ALPHA/'A','8','C','D','E','F','G','H','I°,'J','K','L','M',
MMER/I°I’|1I,I2I’l3I’|“I’l5I’I6|’|7|’I8I’|9|/

CALL CLS(31)
CALL CSRON
CALL TTOUT|0,1,28,'$ELECT PR$RAM °•15»15•31)
CALL TTOUT(0,2,28,'—•---—-------—-*,15,15,31)CALL TTOUT(0,¢•,14,'Fi1e•·••me (.AML assuned):',24,2¢•,26)
CALL TTOUT(0,5,21,'Co«pi1er options: ',17,17,26)
CALL TTOUT(0,9,24,'Se1ect a fu·,otion:',18,18,27)
CALL TTOUT(0,12,21,'FN1 — Return to DO$',20,20,31)
CALL TTOUT(0,13,21,'FN2 · Edit/Tench e Pr0gram',27,27,31)
CALL TTOUT(0,14,21,'FN3 - Conpile a Program',24,Z4,31)
CALL TTOUT(0,15,21,'FN4 - Load e Program to Contro11er',35,35,31)
CALL TTOUT(0,16,21,°FN5 — Set System Configuretion',31,31,31)
CALL TTOUT(0,17,21,'FN6 - Conmuwioate with Controller' ,33,33,31)
CALL TTOUT(0,18,21,'FN7 - Generete. Cross Reference Listing',38,

¤38 31) .
CALL TTOUT(0,19,21,'FN8 — Set Prograu Name and 0ptions',34,34,31)
CALL TTOUT(0,20,21,'FN9 - Interaotively Run Robot',30,30,31)
CALL TTOUT(0,21,21,'FN10 — Simulate Program Graphica11y',34,34,31)
CALL TTOUT(0,24,24,'Se1e¢t Opti0n==¤>',16,16,27)
OPEN (1,FILE='IRPSO',$TATUS='NEM‘) A V
NRITE (1,2) ’-
REHIND (1) «‘

2 FORMAT(' ')

C INITIALIZE NAME TO BLANKS.

00 45 I = 1,20
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NAME(I:I) = ' '45 CDNTINUE
C1 = I I

= I I
cs = I I
C4 = I I

L = 0
l

C LOCATE CURSOR, AND DISPLAY VALID INPUTS DN THE SCREEN AND
C CONCATENATE THE NAME.

D0 10 I = 1,200
L = L + 1 '
IF (L .GE. 21) GOTO 20

5 J = L
CALL LOCATE(0»4,38+L)
CALL CLRBUF
CALL INKEY(KYCDD1,KYCOD2)

IF (KYCDDI .EQ. 13) THEN -
GOTO 20
ELSE
CALL ID(KYCOD1,KYCOD2,CHAR»J•ALPHA,NUMER)
IF (J .EQ. 0) THEN

CALL CSROFF
CALL TTDUT(0,24•1,'INVALID CHARACTER · Hif nny k•y fo r•sum•'

* ,41,41,28)CALL CLRBUF ·
CALL INKEY(KYCOD1»KYCOD2)
CALL CLRBUF
CALL TTOlIT(0•Z4»1»BLÄN(»80»80•31)
CALL CSRON
IGOTD 5
ENDIF
IF (J .LT. L) THEN
L = J
CALL TTOUT(0,4,J+38,BLANK(1),1,1,31)
GOTD 5

ELSE
CALL TTOUT(0,4»38+L•CHAR,1,1,26) ·

IF (J .NE. 1) THEN
AFILE = NAME(1:L-1)
CALL MDDSTG (AFILE,CHAR)

AFILE

ELSE
NAME(1:L) = CHAR
ENDIF

ENDIFENDIF
vv L

10 CDNTINUE
20 CALL CLRBUF .

C POSITIDN CURSOR—TO READ CDMPILER DPTIONS.

31 CALLLOCATE(0•5•3D)‘
CALL INKEY(KYCOD1,KYCOD2)
IF (KYCODI .EQ• 13) GDTO 36
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IF (KYC001 .NE. 47) THEN
CALL CSROFF

CALL TTOUTl0,24,1,'INVALID CHARACTER - Hit any key to •··esune'

*CALL CLRBUF
CALL INKEY(KYCOD1,KYCOD2)
CALL CLRBUF
CALL TTOUT(0,24,1,BLAN(,80,80»31)
CALL CSRON
GOTO 31
ELSE

C1 = '/'
CALL TTm]T(Ü•5•39•C1!1•1»26)
ENDIF

32 CALL LOCATE(0,5,40)
CALL INKEY(KYCOD1,KYCODZ)

IF (KYCODI .EG. 13) THEN
C1 = I I

‘ GOTO 36
ENDIF
CALL IDIKYCODI•KYCOD2,CHAR,J•ALPHA,NUHER)

IF (CHAR .NE. 'L' .AND. CHAR .NE. ·'$') THEN
CALL CSROFF

CALL TTOUT(0,24,1,'INVALID CHARACTER - Hit any key to re•ume'
* ,41,41,28) '

CALL CLRBUF
CALL INKEY!KYCOD1,KYCOD2)
CALL CLRBUF
CALL TTOUT(0•24,1»BLAN(,80,80,31)
CALL CSRON
GOTO 32
ELSE

C2 = CHAR
CALL‘

ENDIF
33 CALL LxATE(Ü•5•‘|·1)

CALL INKEYlKYCOD1,KYCOD2)
IF IKYCODI .EQ. 13) GOTO 36

IF IKYCODI .NE. 47) THEN
CALL CSROFF

CALL TTOUT(0,24•1,'INVALID CHARACTER · Hit any key to resun•'
* ,41,41,28)

CALL CLRBUF
CALL INKEY(KYC001,KYC002)
CALL CLRBUF
CALL TTGJ'I'I0,24,1,BLAN(,80•80,31)
CALL CSRON
GOTO 33ELSE _

C3 = '/°
CALL TT¢1)'I’l0•5,41»C3,1,1•26).
ENDIF

‘

34 CALL LOCATE(0,5,42)
CALL INKEYlKYCOD1,KYCOD2)

IF lKYCOD1 .EQ• 13) THENC3 = ' ' —
GOTO 36
ENDIF __
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CALL IDI KYCO01 ,KYCO02 ,CHAR,J ,ALPHA ,NMER)
IF (CHAR .NE. 'L' .AND. CHAR .NE. 'S') THEN
CALL CSROFF .

CALL TTOUT(0,24,1,'_INVALID CHARACTER - Hif •ny k•y ‘|:¤ r•su••'

* ,41•‘|·1•Z8) E
CALL CLRBUF ‘
CALL INKEY( KYCOD1 ,KYCOD2)
CALL CLRBUF
CALL TTO(JT(0,24,1,BLAN(,80,80,31) ”
CALLCSRGI _ '
GOTO 34,

ELSE ·
C4 = CHAR

CALL TTG)T(0,5,42,C4,1,1,26) T
ENDIF ·

l
36 IF (C2 .EG. C4) THEN V L 4 ‘

cs = I I 4
C4 = I I

ENDIF
C HRITE THE PROGRAM NAME AND CGIPILER OPTIGIS INTO THE FILE IRPSO.

WHITE (1,30) L,NAME(I!L·1]•C1•CZ•C3•C¢
RENIND (1) .
CLOSE(1) -

30 FORMAT(I2,1X,A20,4A1)
RETURN

. END

C SLBRGJTINE INTER (THRU-F9) l
C THIS SlBRGJTINE CREATES THE BATCH FILE IRPS2.BAT, AND NRITES
C THE CALL TO THE PSEUDO-COMPILER, ALOIG HITH THE AML/E FILENAME,
C IF SPECIFIED, AND ALSO THE CALL TO THE SYSTEM CGITROL PROGRAM.
C CONTROL RETURNS TO THE MAIN MEN.) PR®RAM HHEN THE PRWRAM HAS BEEN
C EXECUTED INTERACTIVELY.

SUBRGJTINE INTER
CHARACTER J! 1 BLAN((80),C1,C2,C3,C4
CHARACTER * 20 NAME
INTEGER es 2 L
CGN} /A/ NAME,BLAN(,C1,C2,C3,C4
COFINN /B/ L
OPEN (2,FILE='INTER.BAT' ,STATUS='NEH') _

HRITE (2,10)
WHITE (Z•Z0] V
HRITE (2,30)

10 FORMAT( 'ECHO OFF' )
20 FORMAT( 'COMPPC' )
30 FORMAT( 'SYS1' )

E CLOSE(2)
· ‘

RETURN
END

Appendix B. 68



C BLOCK DATA
E

C THIS BLOCK DEFINES THE ARRAY BLAN(: WHICH IS AN ARRAY OF BLAN<
C CHARACTERS.

BLOCK DATA
CHARACTER * 1 BLAN(l8U]:C1:CZ:C3:C4
CHARACTER * 20 NAME
INTEGER *2 L
CONWW /A/ NAME :BLAN(:C1:C2:C3:CÖ
COWICN /B/ L
DATA BLAN(/80 * ' °/

END

C SLBROUTINE TTOUT
C THIS SLBRGJTINE WRITES A STRING A CHARACTERS AT A SPECIFIED
C ROW AND COLUN OF THE DISPLAY.
C PARAMETER DEFINITIGI:
C PAGE - PAGE MIBER
C ROW - ROW MIBER
C COLIIN - COLIIN 'MIBER
C BUF - CHARACTER BUFFER NAME ‘
C SIZE - SIZE OF BUFFER
C LENGTH — LENGTH OF CHARACTER STRIM
C WRATT - ATTRIBUTE OF CHARACTER TO BE WRITTEN

C SLBRGJTINES CALLED BY THIS PROGRAM ARE :
C LOCATE: WRCHAT.

SLBRGJTINE TTUJTl PAGE :R¢Il:COLI.IN:BUF:LE!ßTH :SIZE :WRATT)
INTEGER * 2 PAGE:ROW:COLlIN:SIZE:WRATT
CHARACTER * 1 BUF(SIZE)
CHARACTER * 1 BLANK(B0):C1:C2:C3:C4
CHARACTER * 20 NAME
INTEGER * 2 L ‘
COlHÜ€ /A/ NAME:BLAN(:C1:C2:C3:C‘I·
COIIKN /B/ L
CALL LOCATEIPAGE :RG|:COLUN) „

DO 10 I = 1:LE}GTH E
CALL WRCHATI PAGE :BUF( I l:WRATT:1)

10 CONTINJE
RETURN
END

C SIBRGJTINE ID

C THIS SLBROUTINE IDENTIFIES THE CHARACTER TYPED IN BY THE USER.
C VALID CHARACTERS ARE ALL ALPHABETS: MIBERS: THE BACKSPACE KEY:
C THE ENTER KEY AND SCME SPECIAL CHARACTERS.

C PARAMETER DEFINITIGI:
C KYCODI • ASCII CODE OF KEY
C KYCOD2 - EXTENDED CHARACTER CODE OF KEY
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C CHAR - CHARACTER IOENTIFIED
C J — COLUMN POSITION
C ALPHA - ARRAY OF ALPHABETS
C MIME)! — ARRAY OF MIBERS

SUBROUTINE I0lKYCO01;KYCO02•CHAR•J»ALPHA»NUMER)INT565R * 2 KYC001;KYCO02•J ·_ CHARACTER * 1 CHAR•ALPHA(26)•NUMERI10)
CHARACTER * 1 8LANKl80)•C1•C2•C3•C4
CHARACTER ä 20 NAME
INTEGER * 2 L
COMMON /A/ NAME•BLÄN(•C1•CZ•C3»C0COMMON /8/ L «

. IF IKYCODI .65. 48 .AND. KYCOD1 .L5. 57) THEN
CHAR = NUMERIKYCODI-47)
ELSEIF IKYCOD1 .65. 65 .AND. KYCOD1 .L5. 90) THEN
CHAR = ALPHAIKYCOO1-64)
ELSEIF (KYCOD1 .65. 97 .ANO. KYCO01 .L5. 122) THEN
CHAR = ALPHAlKYCO01·96)
ELSEIF lKYCO01 .50. 29) THEN

J = J - 1
ELSEIF lKYCO01 .50. 8 .ANO. KYCOD2 .50. 14) THEN

J = J - 1
ELSEIF IKYCOD1 .50. 127 .ANO. KYCO02 .50. 14) THEN

J = J — 1
ELSEIF IKYCODI .50. 0 .AND. KYCO02 .50. 75) THEN _

J = J - 1
ELSEIF (KYCOD1 .50. 33) THEN

CHAR = *!'
ELSEIF (KYCO01 .50. 64) THEN

CHAR = *3*
ELSEIF IKYCODI .50. 35) THEN

CHAR = *$*
ELSEIF (KYCO01 .50. 36) THEN

CHAR = *$* ·
ELSEIF IKYCO01 .50. 37) THEN

CHAR = *2*
ELSEIF (KYCOD1 .50. 94) THEN

CHAR = ' * _
ELSEIF lKYCO01 .50. 38) THEN

CHAR = *&'
ELSEIF (KYCOO1 .50. 40) THEN

CHAR = *(* ’
ELSEIF (KYCO01 .50. 41) THEN

CHAR = *1*
ELSEIF IKYCODI .50. 95) THEN

CHAR = *_*
ELSEIF (KYCO01 .50. 45) THEN —

CHAR = *-* °
ELSEIF (KYCOO1 .50. 123) THEN ”

CHAR = *{*
ELSEIF (KYCOO1 .50. 125) THEN

CHAR = *}*
ELSEIF IKYCOD1 .50. 39) THEN _

=
• • • • *

ELSEIF (KYC001 .50. 58) THEN
CHAR = ':' E ‘

ELSEIF (KYCOD1 .50. 47) THEN
CHAR = */*

ELSEIF lKYCOD1 .50. 92) THEN
CHAR = *\* .

ELSE v „
J = 0

ENDIF
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RETURN
END '

C SLBRGJTINE FDDSTG
C THIS SUBROUTINE COfßATENATES TWO STRIIBS
C
C AFILE FIRST STRING

”
C AFIX SECOND STRING
C
C AFILE COPBINED STRING AND UPPERCASE
C

SUBROUTINE IDDSTG (AFILE •AEXT)
CHARACTER *20 AFILE -CHARACTER*1 AEXT

100 DO 130 I = 1920
_

IF(AFILE(I2I) .E0. ' ') GOTO 140
130 CONTIMJE

140 I = I - 1
DO 150 J =191
AFILE(I+J:I+J) = AEXT(J:J)

150 CONTIMIE

C CAPITALIZE
B

DO 200 K = 191+1
IF(AFILElK:K) .GE. '•' .AND. AFILE(K2K) .LE. 'z' ) {han
AFILElK:K) = CHAR (ICHAR (AFILE(K2K)) -32 l
ENDIF

200 CONTINJE
RETURN
END

C (2) BETWEEN - PROGRAM TO DISPLAY THE MAIN SINJLATIGI MEN].

C THIS PROGRAM9 BETWEEN.FOR9 IS THE PROGRAM FOR THE MEN! WHERE THE
C USER CHOOSES BETWEEN SIMJLATIMB AND DEFINIIß EQIIPMENTS/WRKCELL.
C THAT IS CHOOSING BETWEEN THE GRAPHICAL SIHJLATICN MEN} AND THE
C WORK CELL LAYGJT MEN}.

C SUBRGJTINES CALLED BY THIS PROGRAM ARE 2 E
C CLRBUF 9CLS 9CSROFF 9C$RG|9DSWAP 9IN(EY 9TTGJT

CHARACTER * 1 BLAN((80)9C19C29C39C4
CHARACTER * 20 NAME 9II(NAME
INTEGER * Z J9l„9KYCOD19KYC0DZ9BA$C

/Ä/COFMGJ/B/ L
COMMON /H/ THGII ;THTWI 9ZIN9RIN9CODE 9CEl..NAM,VAL5
COIMON /J/ XMIN9XMAX9YMIN•YMAX•SXMIN9$XMlX•SYMIN9SYMAX

/U/ XÄRM9YÄRM9ZÄRM9TMETÄ9”PI PGRIPXIGRIPY
COFHGI /G/$$9$LPÄY}P^RT1 DPARTZ 9 PÄYOLU 9VÄl.1 9VÄL2 DRETVAL 9BÄSC

MIN = -800.0
MAX = 800.0 „ , .
YMIN = -650.0
YMAX = 950.0 L
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SXMIN = -420.0
SXMAX = 684.0
SYMIN = -420.0
SYMAX = 684.0
KOLNT = 1
GRIPX = 175.0 .
GRIPY = 0.0
L = 0
XVAL = 650.0
YVAL = 0.0
ZVAL = 0.0 ‘
RVAL = 0.0
BASC = 80

CALL DSNAPIOI
CALL CLS|31)
CALL CSRON
CALL CLRBUF

_ CALL TTOUT(0»12,24,'A11 selections using e1phab•ts',30,30,28)
CALL TTOUT(0»14»24;°must be in CAPITAL LETTER$'•26•26»28)
CALL TTOUT(0•16»24»'Press any key to Continue....'•29•29»28)
CALL INKEY(KYCOD1;KYCODZ)
CALL CL$(31)
CALL CSRON
CALL CLRBUF

CALL TTOUTl0»1»23,'$Y$TEM FOR IBM 7545 ROBOT'»25>25•
*31)

CALL TTOUTlU»3»1Z»
*'GRAPHICAL SIMULATION AND INTERACTIVE PROGRAMMING'»
*48:48731)

CALL TTOUT(U•5•Z5•°HAIN SIHILATIW NEM]°»2Ü•18•27)
CALL TTOUT(Ü:6•Z5•°••'••••••••"••••••·'°•2Ü•18;31)
CALL TTOUT(0,8,Z4,' ',1,1,31)
CALLCALL

TTOUT(0,12,21;'FN1 - Previous Menu'•19;19,31)
CALL TTOUT(0»13•21,'FN2 - Simulate Progr•m'•22»22»31)
CALL TTOUT(0•14»21»

*'FN3 - Define Equipment/Arrange Norkce11';39•39»31)
CALL TTOUT(0,20,24•'$e1ect Option===>';17,17,27)

11 CALL LOCATEIO•20»41)
CALL CLRBUF T
CALL INKEY(KYCOD1•KYCOD2)
IF (KYCOD1 .NE. 0) THEN

CALL CSROFF
CALL TTOUT(0•24•1•'KEY MIT DEFINED -- Hit any key to resun•'•

* 40»40•28)
CALL CLRBUF
CALL INKEY(KYCOO1•KYCOD2)
CALL CLRBUF
CALL CSRON
CALL TTG.IT(U•2¢•1•BLAN(•8U•80•31)
GOTO 11

ENOIF

C F1 IS SELECTED - HUITPROGRAMIF

lKYCOD2 .E€• 59) THEN ·
CALL CLRBUF
OPEN(30•FILE='FIR$T.FLG'»$TATU$*'NEN')
CLO$E(30)
GO TO 100 .
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C F2 IS SLELCTED - CALL MAIN SIHJLATIG! MEN). THE FLAG MENJTPLFLG
C IS CREATED FOR THE BATCH FILE GASP TO TRANSFER CENTROL TO THAT
C MENJ.

ELSEIF !KYCOD2 .EQ. 60) THEN
· CALL CLRBUF

OPEN! 23;FILE='MEMJTH.FLG' •STATUS='NEN' ) „CLOSE!23) ;
CODE = 4.0 ’
CALL DEPUTY1!XVAL•YVAL »ZVAL•RVAL) '
CALL DSNAP!0)
GO TO 100

C F5 IS SELECTED - CALL IÜRK CELL; LAYWT MEN). THE FLAG MEMJTH.FLG
C IS CREATED FOR THE BATCH FILE GASP TO TRANSFER CGITROL TO THAT
C MEN). .

ELSEIF !KYCOD2 .EQ. 61) THEN
CALL CLRBUF
OPEN! 24;FILE= 'MENJTH. FLG' •STATUS= 'NEN' )
CLOSE!24)
GO TO 100 ~

ELSE
CALL CSROFF
CALL TTOUT!0,24•1•'KEY MIT DEFINED —- Hii eny key ‘|:¤ •··esu•••'»

* 40,40»28)
CALL CLRBUF
CALL I!*I<EY!KYCOD1;KYCOD2)
CALL CLRBUF
CALL CSRG!
CALL TTOUT!0•2‘••1•BLAN(•80»B0;31)
GOTO 11

ENDIF
100 CALL CLSIO)

- CALL CSRCN

· STOP
l

END
C BLOCK DATA

C THIS BLOCK DEFINES THE ARRAY BLAN(• NHICH IS AN ARRAY OF BLAN(
C CHARACTERS.

BLOCK DATA
CHARACTER * 1 BLAN(!8U)•C1»CZ:C3»C4
CHARACTER * 20 NA)E• IKNAME
INTEGER *2 L ·
CUIIXI /A/ NAME»BLAN(•C1•C2•C3•C¢
CGMG! /B/ L
DATA BLAN(/80 ¤· ° '/

END
C SIBRCIJTINE TTGJT

C THIS SIBRGITINE HRITES A STRIIG A CHARACTERS AT A SPECIFIED
C RG! AND COLLIN OF THE DISPLAY.

C SLBR(H„|'l"INES CALLED BY THIS PROGRAM ARE :
C LOCATE» HRCHAT.
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SLBRGJTINE TTGJT( PAGE ,RG|,COLlI‘N ,BUF , LEPSTH ,SIZE ,HRATT)
INTEGER * 2 PAGE ,R0|,COLl.IN,SIZE JÜRÄTT
CHARACTER * 1 BUFISIZEI
CHARACTER ll 1 BLANK(80),C1,C2,C3,C4
CHARACTER * 20 NAME JICNAME
INTEGER * 2 L
COMMON /A/ NAME,BLAN(,C1,C2»C3•C4

_ COMMG4 /B/ L
CALL LOCATEI PAGE ,RGbCOLlI‘Nl
DO 10 I = 1,LENGTH

CALL NRCHAT( PAGE ,BUF| I ],HRATT,1)
10 CONTINJE

RETURN . ·
END '

C (3) MEMJ2 - PROGRAM TD DISPLAY THE GRAPHICAL SIHJLATIW MENJ V
C THIS PROGRAM, MEhU2.FOR, IS THE PROGRAM TO DISPLAY THE GRAPHICAL
C SIMULATION MENU. THIS. PROGRAM IS CALLED BY THE "MEM.|2.BAT" FILE.
C IT ALLCMS THE USER TO GO TO THE VIEHS MEMJ, SETUP THE VDRKCELL
C NAME AND DISPLAY IT, GO BACK TO THE MAIN SIHJLATIGI MEN}, OR
C SIMJLATE THE PROGRAM IN THE STANDARD VIEN.

C SUBROUTINES CALLED BY THIS PROGRAM ARE :
C CLRBUF ,CLS ,CSROFF ,CSRW,IN(EY ,SETMEN ,CG£AWDDSTG

CHARACTER * 1 BLANU80)
CHARACTER ·! 20 NAME ,CELNAM*10
INTEGER * 2 J,L,KYCOD1,KYCOD2,BASC ‘
COMMIN /A/ NAME ,BLAN(
COMMON /B/ L
CÜÜQ /H/ THWI •TH1-HI •ZIN•RIN•c00E ,CELNAM,VAL5
COIMGI /J/ XMIN,XMAX,YMIN,YMAX,S>Q4IN,S>01AX»$YMIN,SYMAX
COPNON /0/ XARM,YARM,ZARM,THETA,PI,GRIPX,GRIPY
CG‘IßN /G/SS,SLPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC

MIN = -800.0 '
XMAX = 800.0
YMIN = -650.0
YMAX = 950.0
SXMIN = -420.0
SXMAX = 684.0
SYMIN = -420.0
SYMAX = 684.0
K0tMT = 1
GRIPX = 175.0 ·
GRIPY = 0.0
L = 0
XVAL = 650.0
YVAL = 0.0
ZVAL = 0.0
RVAL = 0.0
BASC = 80

OPEN I31,FILE= 'VI)RK' ,STATLB='OLD' ,ERR=66l

C READ THE FILE IORK FOR IURKCELL NAME: IF ANY.
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READ (31,110,ENO=10) L•CELNA”

110 FORMAT(I2,1X•A10)
10 CLOSE (31)

66 CALL DSHAP(0)
CALL CSRON _
CALL CLRBUF

C DISPLAY MAIN MENU IF NO FILENAE EXISTS IN THE FILE "MORK",
C OTHERNISE DISPLAY THE FACILITY TO ENTER FILENAME.

CALL TTOUT(0,1,23,'$YSTEM FOR IBM 7545 ROBOT',25,Z5,
*31)

CALL TTmJT(0•3•1Z•‘ *'GRAPHICAL SIMULATION AND INTERACTIVE PROGRAMMING',
*48,48,31)

CALL TTOUT(0,5,25,'GRAPHICAL SIMULATION MENU',25,25,31)
CALL TTOUT(0,6,25,'·—-——·-••--——·—---·-—----',25,25,31)

C CHECK FILE CELNAM FOR HORKCELL NAME . IF NO NAME THEN DISPLAY
C THE OPTION ONLY. IF NAME EXISTS THEN SHON NAME OF MORKCELL NAME
C THAT IS IN CELNAM TO THE USER.

IF (L .LE. 1) THEN
GOTO 67
ELSE

800 OPEN (21,FILE=CELNAM,STATUS='OLD',ERR=81)
CLOSE(21)
GOTO 802

81 CALL CLS(31)
CALL TTOUT(0,17,24,'This workcall does not •xist',28,28,27)
GOTO 65

802 CODE = 4.0
CALL DEPUTY1(XVAL,YVAL,ZVAL,RVAL1
CALL DSHAP(0)
ENDIF

65 CALL TTOUT(0,1,23,'SYSTEM FOR IBM 7545 ROBOT',25,25,
*31)

CALL TTOUT(0,3,12»
*'GRAPHICAL SIMULATION AND INTERACTIVE PROGRAMMING',
*48,48,31)

CALL TTOUT(0,5,25,'GRAPHICAL SIMULATION MENU°,25,25,31)
CALL TTüJT(0,6,25,'-···········•••·••••••••' °•25•25»31]

CALL TTG„(U»7•14•°Ybfk¤l11 N8|Ih°•1$»1$•26]
CALL TTO(J'I'(0,7,29,CELNAM,10,10,26)

67 CALL TTOUT(0,9,24,'S•1•ct a funotion:',18,18,27)
CALL TTOUT(0,12,21,'FN1 - Previous Mnu',19,19,31)
CALL TTOUT(0,13,21,'FN2 — Simulate Program'»22,22,31)
CALL TTOUT(0,14,21,'FN3 — Altar Viewing Paramoters',30,30,31)
CALL TTOUT(0,15,21,'FN4 - Set Morkcall Nam•',23,23,31)
CALL TTOUT(0,20,24,‘S•1•ct 0pti¤¤==¤>‘,17,17,27)

11 CALL LOCATE(0,20,41)
CALL CLRBUF
CALL INKEY(KYCOD1,KYCOD2)‘ IF (KYCO01 .NE. 0) THEN

CALL CSROFF H‘ CALL TTOUT(0,24,1,'KEY NOT DEFINED -- Hit any key to rasuma',
* 40,40,28)

CALL CLRBUF
CALL INKEY(KYCOD1,KYCOD2)
CALL CLRBUF
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CALL CSRON
CALL TTG„lT( 0»2‘h1•BLAW•80;8U»3].]
GOTO 11

ENDIF
C F1 IS PRESSED • PREVIOUS MENU

' IF IKYCOOZ .EQ. 59) THEN .
CALL CLRBUF
OPENl30,FILE='BETHEEN.FLG'•STATUS='NEN')
CLOSEISO)
GO TO 100

C F2 IS PRESSEO- SIMULATE PROGRAM

ELSEIF IKYCO02 .EQ. 60) THEN .
CALL CLRBUF
OPEN(32,FILE='$IM.FLG',STATU$='NEH')
CLOSEISZ)
GOTO 100

C F3 IS PRESSE0 — ALTER VIEHING PARAMETERS
ELSEIF IKYCODZ .EQ. 61) THEN

CALL CLRBUF
OPEN(33,FILE='ALT.FLG';STATUS='NEH')
CLO$E(33)
GOTO 100

C F4 IS PRESSED - SET HORKCELL NAME —

ELSEIF (KYCOD2 .EQ. 62) THEN
CALL SETMEN
GOTO 66

ELSE
CALL CSROFF
CALL TTOUTl0»24»1•'KEY NOT DEFIED -- Hif eny key {0 resum•'»

* 40 •(+Ü»Z8]
CALL CLRBUF
CALL INKEYlKYCO01;KYCO02)
„CALL CLRBUF
CALL CSRON
CALL Üanl 0•24•1•BLAN(»80 :80 731 ]
GOTO 11

ENDIF

100 CALL CLS
CALL CSRON

ENO

C SUBROUTINE SETMEN ITHRU -F4)
C THIS SUBROUTINE DISPLAYS THE MENU2 OPTIONS AND REAOS
C THE USER'S INPUT FOR THE NORKCELL NAME.

C SUBROUTINES CALLED BY THIS PROGRAM ARE 2
C CLRBUF;CL$•CSROFF»CSROFF>ID»INKEY•TTOUT.

SUBROUTINE SETMEN

CHARACTER * 1 CHAR;ALPHA(26J»NUMERl10) 6
INTEGER § 2 J•KYCOO1•KYCOD2bL;BASC __
CHARACTER * 1 BLANKl80)}AEXT¤3
CHARACTER * 20 NAME: CELNAM*10•AFILE*10
COMMON /A/ NAME»BLANK

Appcndix B. 'L L
„ 76

H



COMMON /B/ L
COMMON /H/ THONI,THTNI,ZIN,RIN,COOE,CELNAM,VAL5
COMMON /J/ XMIN,XMAX,YMIN,YMAX,$XMIN,$XMAX,$YMIN,SYMAX
COMMON /0/ XARM,YARM,ZARM,THETA,PI,GRIPX,GRIPY
COMMON /G/S$,SLPAY,PART1,PART2,PAYOLO,VAL1,VAL2,RETVAL,BASC

*|NI’|0|’|PI’|Ql’|R|,|sI,ITI’|Ul’IvI,|"I’IxI,IYI’IZI/
DATA NUMER/'0','1','2','3','4','5','6','7','8','9'/

800 CALL CLS(31)
CALL CSRON
CALL TTOUT(0,1,23,'SYSTEM FOR IBM 7545 ROBOT',25,25,

*31)
CALL TTOUT(0,3,12,

¤'GRAPHICAL SIMULATION AD INTERACTIVE PROGRAMMING',
*48,48,31)

CALL TTOUT(0,5,30,°MENU THO',8,8,31)
CALL TTOUT(0,6,30,'--------',8,8,31)‘ CALL TTOUT(0,8,14,'Horkce11 Name (.CEL essumed)',28,28,26)

CALL TTOUT(0,10,24,'Se1ect e function:‘,18,18,27)
CALL TTü|T(0,12,21,'FN1 - Previous Menu',19,19,31)
CALL TTOUT(0,13,21,'FN2 — Simulate Program',22,22,31)
CALL TTOUT(0,14,21,'FN3 - Alter Viewing Paremeters',30,30,31)
CALL TTOUT(0,15,21,'FN4 - Set Norkcell Nam•°,23,23,31)
CALL TTOUT(0,20,24,'Se1ect Option===>',17,17,27)

OPEN (31,FILE='HORK',STATUS='NEH')
HRITE (31,2)
REHIND (31)

2 FORMAT(' ')

C INITIALIZE CELNAM TO BLANKS.

DO 45 I = 1,10
CELNAM(I:I) = ' '45 CONTINUE

L = 0

C LOCATE CURSOR, ANO DISPLAY VALI0 INPUTS ON THE SCREEN AND
C CONCATENATE THE NAE.

DO 10 I = 1,200
L = L + 1
IF (L .GE. 21) GOTO 20

5 J = L
CALLCALL

CLRBUF
CALL INKEY(KYCOD1,KYCOD2)
IF (KYCO01 .EQ. 13) THEN

GOTO 20
ELSE

CALL ID(KYCOD1,KYCOD2,CHAR,J,ALPHA,NUMER)
IF (J .EQ. 0) THEN

CALL CSROFF
CALL T‘I'0UT(0,2¢’•,1,'INVALI¤ CI-IARACTER e Hit any key to resune'

* ,41,41,28)
CALL CLRBUFCALL INKEY(KYCO01,KYCOD2) '
CALL CLRBUF
CALL TTÜITI 0,24,1,BLAN(,80,80,31)
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CALL CSRON
GOTO 5

ENDIF

IF (J .LT. L) THEN
L = J ‘
CALL TTOUT(0;8»J+43•BLANK(1)•1•1•31)
GOTO 5

ELSE
CALL TTa]T(0•8•‘I·S+L»CHÄR•1•1•26)

IF (J .NE. 1) THEN
AFILE = CELNAM(1:L-1)
CALL MODSTG (AFILE•CHAR)
CELNAM(1:L) = AFILE

ELSE
CELNAM(1:L) = CHAR

ENDIF

ENDIF
W

ENDIF

10 CONTINUE
E

C NRITE THE NORKCELL NAME INTO THE FILE HORK.
C ADO THE EXTENSION .CEL BEFORE THAT

20 CALL CLRBUF

AFILE = CELNAM
CALL CONCA(AFILE•AEXT) ,
CELNAM =AFILE.

NRITE (3193U) L»CELNAM
30 FORMAT(IZ•1X»A10)

CLOSE(31)

RETURN
END

C SUBROUTINE CONCA

ASUBROUTINE CONCA (AFILE•AEXT)

CHARACTER *20 AFILE _ ‘
CHARACTER*3 AEXT

AEXT = 'CEL'

100 DO 130 I = 1•20
IF(AFILE(I:I) .EQ. ' ') GO TO 140

130 CONTINUE
140 AFILE(I:I) =

‘.'
OO 150 J =1•3
AFILE(I+J:I+Jl = AEXT(J:J)

150 CONTINUE

C CAPITALIZE
OO 200 K = 1•I+J°
IF(AFILE(K:K) .GE. '•' .ANO. AFILE(K:K) .LE. 'z' ) {hen ·

AFILE(K:K) ¤ CHAR (ICHAR (AFILE(K:K)) -32 )
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ENDIF
200 C(NTINJE

RETURN
END

C BLOCK DATA
C THIS BLOCK DEFINES THE ARRAY 8LAN(• HHICH IS AN ARRAY OF 8LAN(
C CHARACTERS.

BLOCK DATA
CHARACTER ät 1 8LAN(l80)
CHARACTER ät 20 NAME, CELNAM·¤·10
INTEGER ätz L
COWION /A/ NAME ,8LAN(
CGMCN /8/ L
DATA BLAN(/80 ät ' '/

END

C SIBROUTINE TTGJT 1 1

C SIBROUTINES CALLED BY THIS PROGRAM ARE :
C LOCATE, HRCHAT. .

SLBROUTINE TTOUTl PAGE •R01,COLLIN,BUF ,LEWTH,SIZE ,HRATT)

INTEGER ät 2 PAGE,ROH»COLlIN»SIZE•NRATT•L
U

CHARACTER ät 1 8UFlSIZE);BLAN((80) V
CHARACTER * 20 NAME »CELNAM*10
COMMON /A/ NAME»BLAN(
COIMON /8/ L ‘

CALL LOCATE(PAGE•RON•COLlIN) E

DO 10 I = LLENGTH „
CALL HRCHATI PAGE •BUF( I )»HRATT»1)

10 CONTIMJE
RETURN
END

C SLBRGJTINE ID

SLBROUTINE IDI KYCOD1 •KYCOD2 »CHAR•J»ALPHAJIMER)

INTEGER *2CHARACTERät 1 CI-IAR»ALPI·IA(26),N.I4ERl10)•BLAN<l80)
CHARACTER ät 20 NAME;CELNAM·¤·10
CGMIN /A/ NAME»BLAN(
COMPKIN /8/ L
IF (KYCOD1 .GE. 48 .AND. KYCOD1 .LE. 57) THEN

CHAR = NJMER(KYCOD1·47)
ELSEIF (KYCOD1 .GE.. 65 .AND. KYCOD1 .LE. 90) THEN

CHAR = ALPHA(KYCOD1·64)
ELSEIF (KYCOD1 .GE. 97 .AND. KYCOD1 .LE. 122) THEN

CHAR = ALPHMKYCOD1-96)
ELSEIF (KYCOD1 .EQ. 29) THEN

V J = J - 1
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ELSEIF (KYCOD1 .EQ. 8 .AND. KYCOD2 .EQ. 14) THEN
J = J - 1

ELSEIF (KYCODI •EG. 127 .AND. KYCODZ .EG• 14) THEN
J = J - 1

ELSEIF (KYCOD1 .E0• 0 KYCOD2 .EO• 75) THEN
J = J - 1

ELSEIF IKYCODI .E0. 33) THEN
CHAR = '!'

ELSEIF IKYCODI .E0• 64) THEN
CHAR = °0'

ELSEIF lKYCOD1 .EQ. 35) THEN
CHAR = '8'

ELSEIF IKYCODI .50. 36) THEN
CHAR = '$'

ELSEIF (KYCOD1 .EG. 37) THEN
CHAR = 'Z'° ELSEIF (KYCOD1 .E0• 94) THEN
CHAR = ' 'ELSEIF lKYCOD1 .E0• 38) THEN
CHAR = '&'

ELSEIF IKYCODI .EG. 40) THEN
CHAR = 'l'

ELSEIF (KYCOD1 .EQ• 41) THEN
CHAR = ')'

ELSEIF IKYCODI .EQ• 95) THEN° CHAR = '_' 4
ELSEIF IKYCODI .E0• 45) THEN‘ CHAR = '—' “
ELSEIF (KYCOD1 .E0• 123) THEN '

CHAR = '{'
ELSEIF (KYCOD1 .EQ. 125) THEN

CHAR = 'J'
ELSEIF lKYCOD1 .EG• 39) THEN

= I I I I

ELSEIF (KYCOD1 .E0• 58) THEN
CHAR =

‘:'
ELSEIF (KYCOD1 .EQ. 47) THEN

CHAR = '/' ·
ELSEIF (KYCOD1 .EG• 92) THEN

CHAR = '\°
ELSE

J = 0
ENDIF
RETURN
END

C SUBROUTINE MODSTG

SUBROUTIE MODSTG (AFILE•AEXT)

C THIS SUBROUTIE CONCATENATES TNO STRINGS
9 ,
C AFILE FIRST STRING
C AFIX SECOND STRING
C
C AFILE COHBINED STRING AND UPPERCASE

CHARACTER *20 AFILE
CHARACTER*1;AEXT

100 DO 130 I ¤ 1•20
IFlAFILElI:I) .EQ• ° ') GOTO 140

130 CONTINUE

140 I = I - 1 _
DO 150 J =1p1 „Q ”„
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AFILEII+J:I+J) = AEXTlJ:J)
150 CMTINJE

C CAPITALIZE
DO 200 K = 1,1+1 ‘
IFlAFILE(K:K) .GE. 'a' .AND. AFILE(K:K) .LE. 'z' ) than ·

AFILE(K:K) = CHAR lIC|·IAR lAFILEIK:K)) -32 )
ENDIF

200 CGJTINJE
RETURN

ENDC

(4) MENJ3 - PROGRAM TO DISPLAY THE NIRKCELL LAYOUT MEN!

C THIS PROGRAM, MEN!3.FOR, IS THE PROGRAM FOR MEN!3.
C THIS PROGRAM IS CALLED BY THE "MENJ3.BAT" FILE.
C THIS PROGRAM PUTS UP THE MEN!3 FOR DEFINIW THE PDRKCELL AND
C AND CREATING THE ®JECTS.

C SLBRGJTINES CALLED BY THIS PROGRAM ARE :
C CLRBUF ,CLS,CSROFF ,C$R®,IN(EY ,TTG.!T .

CHARACTER *1„
CHARACTER ·l· 20 NAME L
INTEGER * 2 J,L,KYCOD1,KYCOD2
COMMIN /A/ NAME,BLAN(,Cl,C2,C3,C4
COM101 /B/ L

C DISPLAY MAIN MEN!

CALL CLSl3l)

CALL TT(l!T(0,1,23,'$YSTEM FOR IBM 7545 R®OT',Z5,25,
*31)

CALL TTU.!T(0,$,1Z•
*'GRAPH1CAL SINILATIGI AND INTERACTIVE PROGRAM!IN5°,
*48,48,31)

CALL TTGJTl0,5,25,'N)RKCELL LAYIIJT MEN.!',20,20,31)
CALL TTOUTl0,6,25,' ----------—----—·-·- ' ,20,20,31)

CALL TTOUT(0,9,24,'S•l•ct a fLn¤tion:',lB,18,27)
CALL TTOUTl0,12,21,'FN1 • Previous kIJ°»19,1,•$1!

CALL TTOUT(0,13,21,
*'FN2 — Dafins/Display Indivichal Equip«•snt',41,41,31)

CALL TI'OUTl0,14,21,'FN3 — Arranga Nork¤¤1l',22,22,3l)
CALL TTOUTl0,15,21,'FN4 - Display Horkaall Layout',29,29,31) y
CALL TTOUTt0,16,2l,'FN5 - Diractury of Equipmavwts/!1or!<¤•l1s',39,

*39 31)
CALL TT¢IJT(0,20,24,'$•l•¢t 0ption===>°,17,17,27)

11 CALL LOCATEl0,20,41)
CALL CLRBUF
CALL INKEYI KYCODI ,KYCOD2 )
IF (KYCOD1 .NE. 0) THEN

CALL CSROFF
‘

A
CALL T'I’0UTl0,24,1,'KEY NIT DEFIIED ·· Hit any Kay tu rasuna',

* 40,40,28)
CALL CLRBUF
CALL IN(EYlKYCOD1,KYCOD2)
CALL CLRBUF
CALL CSRGJ
CALL TTG.!T(O,24,1,BLA.W,BÜ•BO•31]
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GOTO 11
ENDIF

C F1 IS PRESSED · 0UIT PROGRAH

IF IKYCODZ .50. 59) THEN
CALL CLRBUF
OPEN!24;FIL5='B5THEEN.FLG'•$TATUS=‘NEH°)
CLO$E(24)
GO TO 100

C F2 IS PRESSED - DISPLAY INDIVIDUAL EBUIPMENTS

ELSEIF (KYCOD2 .50. 60) THEN
CALL CLRBUF
OPENI25•FIL5='DISP50P.FLG°•STATUS='NEH')
CLOSEIZS)

L
C F3 IS PRESSED- ARRANG5 HORKCELL

ELSEIF (KYCOD2 .50. 61) THEN
CALL CLRBUF
OP5N(26,FIL5='DEFS5TUP.FLG'»STATUS='NEH')
CLOS5(26)

C F4 IS PRESSED-DISPLAY NORKCELL

ELSEIF IKYCODZ .50. 62) THEN
CALL CLRBUF
OP5N(27,FIL5='DISPSETU.FLG'»$TATUS='NEH')
CLOS5(27)

C F5 IS PRESSED - DIRECTORY OF AVAILABLE EGUIPMENTS

ELSEIF lKYCOD2 .50. 63) THEN
CALL CLRBUF
OPEN(28,FILE='DIR.FLG'»$TATU='NEH')
CLO$El28)
GO TO 100

ELSE
CALL CSROFF
CALL TTOUTl0•24•1•'KEY MT DEFINED -- Hi·|: nny k•y ·|:¤ r•su••'•

x 40•40»28)
CALL CLRBUF
CALL IKEY(KYCOD1•KYCOD2)
CALL CLRBUF

3
CALL CSRON
CALL TTGJTI 0»24»1•BLAN( ,80»80 :31 ]
GOTO 11

ENDIF

100 CLOSE(1)
CLOSEI2)
CALL CLSIO)
CALL CSRON

STOP
END

C BLOCK DATA _
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C THIS BLOCK DEFINES THE ARRAY BLAN(; HIICH IS AN ARRAY OF BLAN(
C CHARACTERS.

BLOCK DATA
CHARACTER * 1 BLAN((80)•C1•C2»C3»C¢•
CHARACTER * 20 NAME
INTEGER *2 L Y
COMMÜA /A/ NÄME»BLÄN(•C1•CZ•C3•C4

u
CGMIN /B/ L

DATA BLANU80 il ' '/ -
END

C SIBRGJTINETTOUTC

THIS SLBROUTINE HRITES A STRIM A CHARACTERS AT A SPECIFIED
C ROM AND COLLIN OF THE DISPLAY;

C SLBROUTINES CALLED BY THIS PROGRAM ARE :
C LOCATE» HRCHAT.

SLBRUJTINE TT(1JT( PAGE •R0(•COL(IN;BUF » LEIGTH »SIZE •HRATT)

INTEGER J! 2 PAGE •RON»COL(.!N•SIZE MRATTCHARACTER ·l 1BUF(SIZE)CHARACTER
* 1 BLÄNK(8Ü)•C1•c2•C3•c4

CHARACTER * 20 NAME Y
INTEGER er 2 L Y
COPMON /A/ NAME»BLAN(»C1•C2•C3»C4
CGMON /B/ L
CALL LOCATE( PAGE •R(I|•COLLIN)

DO 10 I = 1»LENGTH
CALL HRCHAT( PAGE •BUF( I )»NRATT»1)

10 CINTINUE
RETURN
END

C (5) ALTER - PROGRAM TO DISPLAY THE ALTER VIENS MEN!.

C THIS PROGRAM; ALTER.FOR• IS THE PROGRAM FOR ALTERILG VIEHS
C SELECTION. THIS PROGRAM IS CALLED BY THE BATCH FILE AFTER THE
C ALT.FLG HAS BEEN FLAGED• THIS PROGRAM PUTS UP THE VIEHS MEN}
C FOR THE USER TO CHOOSE THE DESIRED VIEH AND SIZE; AND SIPIJLATE.
C THIS PROGRAM IS LINLED NITH THE PROGRAM DEPUTY1 FOR STANDARD VIEN ‘
C TO BE REDRAPN; FOR SHITCH VIEW: AND 2001.

C SLBRGJTINES CALLED BY THIS PROGRAM ARE :
C CLRBUF»CLS»CSROFF•CSRW•IN<EY•TTO(JT•DEPUTY1•DSIIAP

CHARACTER J! 1 BLANU80)
CHARACTER * 20 NAME•CELNAM*10 _
INTEGER * Z J»L•KYCOD1•KYCUDZ '
INTEGER BASC
REAL XVAL »YVAL »ZVAL •RVAL •CODE »TH®I »THTNI •ZIN»RIN
REAL XMIN•XMAX•YMIN•YMAX•S)0(IN•S)01AX»SYMIN•$YMAX .

CGIKN /H/ THINI JHTNI »2IN»RIN•CODE •CELNAM•VAL5
CÜÜÜÄ /J/ XMIN•XMAX»YMIN•YMAX•S)01IN•S>01AX;SYMIN»SYMAX
CQIMN /P/ NAME•BLAN(»L
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DATA XVAL/650.0/
DATA YVAL/0.0/
DATA ZVAL/-250.0/
DATA RVAL/0.0/

MIN = -800.0
MAX = 800.0
YMIN = -650.0
YMAX = 950.0
SMIN = -420.0
SMAX = 684.0
SYMIN = -420.0
SYMAX = 684.0
BASC = 80
OPEN(25,FILE='HORK',$TATU$='OLD',ERR=104)
READI25,170)CELNAM170 FORMAT(3X,A10) —
CLO$El24)

104 OPEN (22,FILE='INFO',$TATUS='NEH')
NRITEI22,250)BASC,XMIN,XMAX,YMIN,YMAX•$XHIN,SXHAX,$YMIN,SYMAX

250 FORMAT(1X,I2,1X,F8.2,1X,F8.2,1X,F8.2,1X,F8.2,1X,F8.2,
*1X,F8.2,1X,F8.2,1X,F8.2)

CLOSEl22)

CODE = 4.0 ‘ .
CALL DEPUTY1(XVAL•YVAL,ZVAL,RVAL)
CALL D$NAP(0)

103 CALL D$NAP(0)
CALL CSRON
CALL CLRBUF .

CALL TTG]”I°(0•1•23•°$Y$TEM FOR IBM 7545 R$°T°•Z5•25»
*31)

CALL TT(1|T(0,3,12•
¥'GRAPNICAL SIMULATION AND INTERACTIVE PROGRAMHING°, 4
*48,48,31) „

CALL TTOUTI U•5•$Ü• 'VIEHS PEN]. :10,10;}].]
CALL TTOUT(0,6,30,'--·—------',10,10,31)

. CALL TTOUTIO,9,24,'$•1ck a funckion:',18,18,27)
CALL TTOUT(0,12,21,'FN1 - Previous Menu',19,19,31)
CALL TT(IJT(0,13,21,'FN2 •· ZOOIII/Pl|'I°•14•14•31]
CALL TTOUT(0,14,21,'FN3 - Swikoh Plan/Side View',27»27,31)
CALL Sfäfldäfd V1GH°•19•19•5].]
CALL TTOUTl0,16,21,'FN5 — Simulake Progr•u',22,22,31)
CALL TTOUT(0,20,24,'$¤1eok 0pfion===>',17,17,27)

11 CALL LOCATE(0,Z0,41)
CALL CLRBUF
CALL IKEYlKYCOD1,KYCOD2)
IF (KYCOD1 .NE. 0) THEN

CALL CSROFF
CALL TTOUTl0,24,1,'KEY MIT DEFIED -- Nik •ny k•y ko resun',

* 40,40,28)
CALL CLRBUF
CALL INKEYlKYCOD1»KYCOD2)
CALL CLRBUFCALL CSRON _
CALL TT¢lITl0,24»1,BLAN(,80•80,31l
GOTO 11

ENDIF «

C F1 IS PRESSED - PREVIOUS MENU(ENU THO)

IF IKYCODZ .EQ. 59) THEN
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CALL CLRBUF '
OPENlZ3;FILE='MENUTN.FLG'>STATUS = 'NEN ')

CLOSE(23)
GO TO 100

C F2 IS PRESSED- ZOOM/PAN
ELSEIF (KYCOD2 .E0. 60) THEN

CALL CLRBUF
CODE = 5.0

CALL DEPUTY1(XVAL;YVAL;ZVAL»RVAL)
CALL DSHAPl0)
GO TO 103 y

C _ F3 IS PRESSED·SHITCH VIENS
ELSEIF IKYCODZ .EQ. 61) THEN

CALL CLRBUF
CODE = 6.0

CALL DEPUTYIIXVAL•YVAL»ZVAL•RVAL)
CALL DSHAPl0)
GO TO 103 y

C F4 IS PRESSED-STANDARD VIEN
ELSEIF (KYCOD2 .EG• 62) THEN

CALL CLRBUF
CODE = 7.0

CALL 0EPUTY1(XVAL;YVAL•ZVAL•RVAL)
CALL DSNAPIOI

GO TO 103

C F5 IS PRESSED—SIMULATE PROGRAM
ELSEIF lKYCOD2 .EO. 63) THEN

CALL CLRBUF
OPEN(15,FILE='SIN1.FLG'•STATUS='NEN')
CLOSE(15) L
GO TO 100

ELSE
CALL CSROFF
CALL TTOUT(0,24,1,'KEY NOT DEFINE0 -- Hif eny key to resume'»

N 40•40»28)
CALL CLRBUF
CALL INKEY(KYCOD1•KYCOD2)
CALL CLRBUF
CALL CSRON
CALL TTGJTIU;24»1•BLAN(»8C•8U•31)
GOTO 11

ENDIF
100 CALL CLS

CALL CSRON

END

C BLOCK DATA

C THIS BLOCK DEFINES THE ARRAY BLANK; NHICH IS AN ARRAY OF BLANK
C CHARACTERS.smcx

mu _ ·
CHARACTER * 1 BLANKIBDI —
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CHARACTER 4* 20 NAME»CELNAM4*10
INTEGER xz L
CG|1G{ /H/ THGII »THTHI »ZIN»RIN •COOE •CELNAM»VAL5
CCIMON /J/ XMIN,XMAX»YMIN•YMAX»SXMIN;SXMAX»SYMIN;SYMAX
CDIMG4 /P/ NAME ;BLANK»L

DATA BLANK/80 4* ' '/ ·
END

C SLBROUTINE TTCIIT V

C THIS SUBROUTINE NRITES A STRI!ß A CHARACTERS AT A SPECIFIED
C RUN AND COLIMN OF THE DISPLAY.

C SLBRGITINES CALLED BY THIS PROGRAM ARE :
C LOCATE» NRCHAT.

SLBRGJTINE TTOUT( PAGE •RlI|‘»COLlIN•BUF • LENSTH •$IZE »HRATT)
INTEGER * Z PAGE;RON•COL\IN»SIZE»HRATT
CHARACTER 4* 1 BUFlSIZEl
CHARACTER * 1 BLANIU80)
CHARACTER 4* 20 NAME •CEI.NAM4*10

. INTEGER 4* 2 L

COIIDN /H/ THONI JHTHI •ZIN»RIN »CODE »CELNAMNAL5
CGMON /J/ XMIN»XMAX»YMIN»YMAX»S>0|IN»$)04AX>SYMIN•SYMAX '
COMMON /P/ NAME»BLAN(»L
CALL LOCATE( PAGE »RON•COLU|Nl
00 10 I = LLENGTH

CALL NRCHATI PAGE •BUFl I )•HRATT•1)
10 CONTINUE

V RETURN
END
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' OAppendnx C.

THIS SECTIONS CDNTAINS THE PROGRAMS IN THE DISPLAY PROGRAMS
CATEGORY NHICH INCLUDE THE FDLLOHIIB.

’

(1) MAIN

(2) DEPU1'Y1

C I1) MAIN - PROGRAM HHICH READS THE OBJECT FILE

C GENERATED BY THE CDMPILER AND DRIVES THE GRAPHICS RCIJTINES T0
C DISPLAY THE SIMJLATIDN ON THE GRAPHICS IINITOR.

C VARIABLES USED IN THIS PROGRAM

C AGGlIl = Array containing aggregete number
C CNTVAUI) = Array containing counter value
C CONStIl = Array containing constant number
C CONVALIII = Array containing constant value
C C0tNT(I) = Array containing counter number
C IOMINI) = Array containing DI/D0 value
C LAST = Last statement number to be executed
C LAS\ß = Last statement number of subroutine
C NEXT = Next statement number to be executed
C NREC = Number of records in constants file
C MJM1 = Index for constants
C NLM2 = Index for points
C NUM3 = Index for counters
C NUM4 = Index for aggregates
C MMS

‘
= Index for parameters

C MM6 = Index for pallets
C PALLETIII = Array containing pallet number
C PALPTStIl = Array containing number of points in pallet
C PARIII = Array containing parameter number

‘

C PART1 = First statement number to be executed ( partial execution)
C PART2 = Last statement number to be executed (partial executionl
C PARTN0lI) = Array containing current part number of pallet
C PNTVALlIl = Array containing point number
C RAGG = R coordinate of aggregate
C RPAL = R coordinate of pallet point
C RPAR = R coordinate of parameter
C RPNT = R coordinate of point
C RVAL = Current R coordinate of robot arm
C SS = Index specifying whether single-stepping or not
C STAT = Array containing line of AML/E program
C XAGG = X coordinete of aggregete
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C XPAL = X coerdinate ef pallet point
C XPAR = X coordinate of parameter
C XPNT = X coordinate of point
C XVAL = Current X coordinate of robot arm
C YAGG ‘ = Y coordinate of aggregate
C YPAL = Y coordinate cf pa11et point
C YPAR = Y coordinate of parameter
C YPNT = Y coordinate of point
C YVAL = Current Y coordinate of robot arm —
C ZAGG = Z eoordinate ef aggregate
C ZPAL = Z coordinate uf pallet point
C ZPAR = Z coordinate of parameter
C ZPNT = Z coordinate ef point
C ZVAL = Current Z coordinate of robot am
C THE MAIN PROGRAM OPEN ALL FILES AN0 CALLS SLBRGJTINE SYS
C TO START INTERACTIVE SIIIJLATION.

C SlBRGJTINES CALLE0 BY THIS PROGRAM ARE :
C CLS ICSROFF »FINI •IN<EY »SYS•TTUJT.

INTEGER C(XNTl 50 I •CNTVALl 50 I ;PALLET( 10 I IPALPTSI 10 I;PARTml 10)
INTEGER CONSI 100 I »AGG( 20 I •PAR( 50 I »PNTVAL( 100 I IVAL5
INTEGER SS ISLPAY »PART1 »PART2 •VAL1 »VAL2 »RETVAL »BASC
INTEGER ·¤· 2 LL•KYCO01•KYCO02
INTEGER P1,P2,P5;P4,P5,P6,P7,P8,P9,P10;P11,P12,P15,P1¢•,P15
INTEGERINTEGER

PZ9»P3U•P31»P32
REAL THONI ITHTNI IZINIRINICODE
CHARACTER ·¤· 3 AEXT•ANS¤·1
CHARACTER * 20 NAMEIAFILE
CHARACTER * 24 NAMCG{»NAMG.|T,NAMVAR•NA)‘IBJ;NAMTAB
CHARACTER * 24 NA2CGI;NA20lIT•NA2VAR•NA2®J»NA2TAB
CHARACTER ¤· 24 NAIIIN2•NA3CON>NA2AML»NAMAML•CELNAM*10

DIMENSICN LASIBI 10 MIONMI 32 I ,CONVAL( 100),Ll5),M( 10 I ,P(4I
DIMENSION XPAL! 10 •50 I IYPALI 10 •50I»ZPAL( 10 »50 IIRPAU 10 ,50 I
DIMENSION XPNTI 100 I •YPNTl 100 I »ZPNTl 100 I •RPNTl 100)
DIMENSION XAGGI 20 I IYAGGI 20 I•ZAGG( 20 I •RAGG( 20)
DIMENSION XPAR! 50 I •YPAR( 50 I IZPARI 50 I IRPARI 50 I

CGIIIVA/CG.NT»CNTVAL »PALLETIPALPTS »PARTNI
COIMON/B/CONS »CGNAL •PAR •PNTVAL •AGG »NREC
COWDN/C/LASLB»IGII‘|•LAST»NEXT;ALIN»PAY•Z(}I»IC
CGMON/0/XPAL •YPAL IZPAL »RPAL •XVAL »YVAL rZVAL »RVAL
CGMON/E/XPNT >YPNT»ZPNT»RPNT•XAGG »YAGG»ZAGG•RAGG
CGTGON/F/NM1•MM2»Y[H3•PlM4•NM5•IIM6•XPARaYPAR•ZPAR•RPAR
COFNON/G/SS ;SLPAY ;PART1 IPART2 »PAYOL0 •VAL1•VAL2 •RETVAL »BASC °
COI|KIN/H/ THGII »THTHI •ZIN»RIN»COOE »CELNAM;VAL5

CUPMT/«VCOIMON/P/ P1,P2,P3,P4,P5,P6,P7;P8,P9,P10•P11,P12,P13,P14;P15
CGQIN/W P16,P17»P18•P19»P20»P21»P22»P23»P24•P25;P26;P27,P28 U
CONIIN/R/ P29;P50»P31»P32

C THE U$ER'S AML/E PROGRAM NAME IS REA0 FRI)! THE FILE IRPS00.
C THIS FILE IS CREATE0 BY THE PSEUOO—CG‘|PILER.
C THE PROGRAM THEN CGHZATENATES THE EXTENSIINS FOR THE OTHER
C FILES CREATE0 BY THE CG1PILER• AND OPENS THEM UP.

OPEN l9•FILE='IRPS00')
REÄD (9•100I LL•NAME

100 FORMAT (I2»1X•A20)
CLOSE l9;$TATU$='0ELETE'I
OPEN (24,FILE='H)RK' •STATUS= 'OL0' •ERR=101)
READ (24•160I CELNAM

160 FORMAT (3X•A10)
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CLOSE (24)
101 CCNTIMJE

MIN = -800.0
MAX = 800.0 VYMIN = -650.0
YMAX = 950.0
SMIN = -420.0
SMAX = 684.0
SYMIN = -420.0
SYMAX = 684.0 '
BASC = 80
P1 = 0
P2 = 0

. P3 = 0 ”
P4 = 0
P5 = 0
P6 = 0
P7 = 0
P8 = 0 —
P9 = 0P10 = 0 -
P11 = 0 .
P12 = Ü <
P13 = 0
P14 = 0
P15 = 0
P16 = 0 .
P17 = 0
P18 = 0P19 =0P20= 0 =
P21 = 0
PZZ = 0
P23 = 0
P24 = 0
P25 = 0
P26 = 0 „ ‘ ” ; V
P27 =0P28

= 0
P29 = 0
P30 = 0
P31 = 0
P32 = 0 V

OPEN (22,FILE= 'INFO' ,$TATU$= 'OL0 ' •ERR=103I
READI 22 • ZSO IBASC •)GÖIN»XMÄX•YHIN•YHIX »SXHIN•$)01AX»$YMIN;SYHAX

250 FORMAT!1X,I2,1X,F8.2,1X,F8.2,1X,F8.2,1X,F8.2,1X,F8.2,
*1X,F8.2,1X,F8.2,1X,F8.2)
CLO$El22l

C CQCATENATE THE FILE NAME HITH THE EXTENSICN .AML

103 AFILE = NAMEl22-LL:20l
AEXT = 'AML'
CALL CONCA(AFILE•AEXT)
NAMAMLIZZ-LL:24) = AFILE

C CG£ATENATE THE FILE NAME HITH THE EXTENSIGI .CN1

AFILE = NAMEl22-LL:20)
AEXT = 'CN1'CALL CONCAlAFILE,AEXTl

. NAMCN2t22-LL:241 = AFILE

C COMZATENATE THE FILE NAME NITH THE EXTENSIGI .0JT
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AFILE = NAME(22-LL:20)
AEXTCALL

CONCAUAFILEIAEXTI
NAMUUT(22—LL:24I = AFILE

C CGIIATENATE THE FILE NAME UUITH THE EXTENSIGU .VAR
AFILE = NAMEi22—LL220)
AEXT = °VAR‘ _
CALL CUNCAIAFILE •AEXT)
NAMVARI22-LL:24) = AFILE

C CGDATENATE THE FILE NAME NITH THE EXTENSIGU .C(N
AFILE = NAME(22-LL:20l‘ AEXT = 'CON'CALL CONCAIAFILE »AEXT)
NANZUN(22-LL:24) = AFILE

C CGDATENATE THE FILE NAME NITH THE EXTENSIGU .®J
AFILE = NAME(22—LL:2OI l
AEXT = '08J'
CALL CUNCAIAFILE •AEXT)
NAMUBJUZZ-LL:24) ! AFILE

C COUDATENATE THE FILE NAME NITH THE EXTENSIGU .TAB

AFILE = NAME(22-LL:20)
AEXT = 'TAB‘
CALL CONCAUAFILE •AEXT)
NAMTABl22-LL:24) = AFILE
J = 0
DU 400 JJ = 22—LL•24

J = J + 1 INA2AMLlJ:J) = NAMAML(JJ2JJ)
NA3CUNlJ:J) = NAUIZN2(JJ2JJ)
NA2UUT(J:J) = NAUDUT(JJ:JJ)° NA2VAR(J:J) = NAMVAR(JJ2JJI T
NA2CONlJ:JI = NAUIZGU(JJ2JJ)
NA2OBJlJ:J) = NAUDBJ(JJ2JJ)
NA2TAB(J:J) = NAMTAB(JJ:JJl

400 CCNTINJE

C THE CUNSTANTS FILE '.CN1• IS READ AUD CGNERTED INTO A DIRECT ACCESS
C FILE .CUN.

OPEN I1JILE=NA3CGUl1:LL·I·3II ·
OPEN (2JILE=NA2Cll«I(12LL+5)•STATUS!'NEH'I _· NREC = 0 I

10 READ (1•*•ENU!52] I1•I2»I3•I4•T
NRITEl2•51) I1•I2»I3•I4•T
NREC = NREC + 1
GOTO 10

51 FORMAT!1X;I3•2X;ISp2X•I4•2X;I3;2XJ'8.2,5Ul ' 'I)
52 CLOSE (1•STATUS=°DELETE'I .

CLOSE (2)

OPEN I2JILE=NA2¢.|T( 1:LL+3 I IACCESS! 'DIRECTÜ JURM! ' FORMATTED ' ;
*RECL=80)

OPEN l3JILE=NA2VARl1:LL+3I)
OPEN (4;FILE=NÄ2Cm( 12 LL+3 ),ACCESS!"DIRECT' JUN! 'FURMATTED ' ;
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*RECL=80) . I
OPEN ! 7,FILE=NA2OBJ! 1: LL+3 ),ACCES$= ' DIRECT ' ,FORM= ' FORMATTED ' ,

*RECL=80 )
OPEN !8,FILE=NA2TAB! 1: LL·•·3 ) ,ACCESS= ' DIRECT ' ,FORM= ' FORMATTED ' ,

*RECL=80)

CALL SYS! NAZAML ,LL)

C AFTER COMPLETICN CCNTROL IS BACK TO THE TEXT SCREEN. A
A

CALL DSNAPI 0)
CALL CSROFF
CALL TTOU'|'! 0,24,1, 'Simulntion Complefad. . . ' ,22,22 ,28)° CALL TTOUT! 0,24,24, 'Hit •ny key to r•‘I:urn' ,21,21,31)
CALL IN<EY! KYCOD1 ,KYCOD2 ) A ·
CALL FINI
CALL CLS! 0)
CALL CSRG4
STOP
END

C SUBROUTINE FINI
C THIS SUBRUJTINE DOES ALL THE HOUSEKEEPINB BY CLOSIM ALL FILES
C CREATED BY THIS PROGRAM BEFORE EXECU'I’IG{ TERHINATES .
C SLBRGITINES CALLED ‘ BY THIS PROGRAM ARE :

A
C CLRBUF ,CLS,C$RGI.

SLBRGJTINE FINI '

INTEGER COUNT! 50 ) ,CN‘TVAL! 50 ) ,PALLET! 10 )_,PALPTS! 10 ) ,PARTM! 10)
INTEGER COM! 100 ),AGG! 20 ) ,PAR! 50 ) ,PNTVAL! 100 ) ,VAL5
INTEGER SS,SLPAY ,PART1 ,PART2 ,VAL1 ,VAL2 ,RETVAL ,BASC
INTEGER P1 ,P2 ,P3 ,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
INTEGER P16 ,P17,P18 ,P19,P20 ,P21 ,P22 ,P23 ,P24,P25,P26 ,P27,P28
INTEGER P29,P30 ,P31 ,P52
REAL THONI ,THTHI ,ZIN,RIN,CODE I
CHARACTER *10 CELNAM
DIMENSICN LASLB! 10 ) ,IONM! 52 ) ,CGNAL! 100 ) ,L! 5 ) ,|‘I! 10 ) ,P! 4)
DIMENSIW XPAL! 10 ,50 ),YPAL! 10 ,50 ),ZPAL! 10 ,50 ) ,RPAL! 10 ,50)
DIMEMION XPNT! 100 ),YPNT! 100 ) ,ZPNT! 100 ) ,RPN'I'! 100 l
DIMEMIG! XAGG! 20 ) ,YAGG! 20 ) ,ZAGG! 20 ) ,RAGG! 20)
DIMEMION XPAR! 50 ) ,YPAR! 50 ) •ZPAR! 50 ),RPAR! 50 )

COIHG!/A/COLNT,CNTVAL ,PALLET,PALPT$ ,PARTM)
COIMGI/B/COM,CONVAL ,PAR,PN'I’VAL ,AGG ,NREC
COMMON/C/LASUB,IONLI‘I, LAST ,NEXT,ALIN•PÄYvz}7IC
COMMGVD/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
COIIIII/E/XPNT,YPNT,ZPNT,RPNT,XAGG,YAGG,ZAGG,RAGG
CIIOKN/F/MMI ,MM2AIM! ,N.I14,N.M5,M.I|6 ,XPAR,YPAR ,ZPAR ,RPAR _
COFMON/G/SS ,SLPAY ,PART1 ,PARTZ ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
CIl‘IKN/|·I/ THÜII ,THTNI •ZIN•RIN•CUDE ,CELNAH •VÄL5
CO|Mü|/J/ XHIN,XMAX,YHIN,YHAX,$XHIN,S>01AX,SYMIN,SYHAX
CG1‘DN/P/ P1 ,P2,P3,P4,P5,P6 ,P7,P8,P9,P10,P11,P12,P13 ,P14,P15
C!I|‘KJN/G/ P16 ,P17 •P18»P19•P2° ,P21 •PZ2 ,P23 •PZ4,P25,P26 ,PZ7,P28
COPl«»l/R/ P29,P30,P31,P32 T

CALL CLS! 0)
CALL CLRBUF
CALL CSRGI

CLOSE ! 2 )
CLOSE !5,STATUS='DELETE' )
CLOSE !4,STATUS= 'DELETE ° l
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CLOSE !7,STATUS= 'DELETE ' ) E
CLOSE !8,STATUS= ' DELETE ' )

STOP
END

C SLBRGJTINE SYS ·
C THIS SLBROUTINE READS THE FILES GENERATED BY THE CGIPILER
C AND INTERACTS WITH THE USER FOR SIPIJLATHN OPTIGQS .
C PARAMETER DEFINITIGQ:·
C NAZAML · USER 'S AML/E PROGRAM NAME
C l LL - LE|~A‘§TH OF PROGRAM NAME

C SLBRGJTINES CALLED BY THIS PROGRAM ARE ' 2 ·
C CHECK ,CLRBUF ,CLS ,CNTRL ,CSRG! ,CSROFF ,CO!N ,EXEC ,FLIM,IFKEY ,IN(EY ,
C LOCATE ,MOT,PAL ,PALL ,PART ,SENS,SLOW ,S|.B1 ,SlB2 ,TTOUT ,WHERE ,WRITER .

' SLBRGJTINE SYS! NA2AML°,1.L) ‘

‘ INTEGER CGNT! 50 ),CNTVAL! 50 ),PA-LLET! 10 ) ,PALPTS! 10 ) ,PARTm! 10)
INTEGER CONSI 100 ) ,AG¢! 20 ) ,PAR! 50 ),_PNTVAL! 100 ) ,VAL5
INTEGER SS ,SLPAY ,PART1 ,PART2 ,VAl-1 ,VAL2 ,RETVAL ,BASC
INTEGER * 2 KYC001 ,KYCOD2 ,LL „ . A .
INTEGER P1 ,P2 ,P3 ,P4,P5,P6 ,P7,P8,P9,P10,P11,P12,P13,P14,P15
INTEGER P16 ,P17,P18,P19,P20,P21,P22,P23,P2‘•·,P25,P26,P27,P28
INTEGER P29,P30,P31,P32 ·
REAL THONI ,THTWI ,ZIN,RIN,COOE
CHARACTER * B0 STAT
ECHARACTERJ! 24 NAZAML ,CELNAM*10 ,
CHARACTER * 1 BLANK! 80 1

DIMENSION LASIBI 10 ) ,IGIM! 32 ) ,CGNAL! 100 ) ,L! 5 ) ,M! 10 ) ,P! 4)
DIMENSION XPAL! 10 ,50 ),YPAL1 10 ,50 ) ,ZPAL! 10 ,50 ) ,RPAL! 10 ,50) rDIMENSION XPNT! 100 ),YPNT! 100 ) ,ZPNT! 100 ) ,RPNT! 100)
DIMENSION XAGG! 20 ),YAGG! 20 ),ZAGG!_ 20 ) ,RAGG! 20)
DIMENSIG! XPAR! 50 ) ,YPAR! 50 ) ,ZPAR! 50 ) ,RPAR! 50 )

CGMON/A/COINT ,CNTVAL ,PALLET,PALPTS,PARTM)
COMMÜN/B/CONS ,CONVAL 0PÄR a PNTVAL »ÄGG
,NRECCOMMON/C/LASUBaIKM• LAST ,NEXT ,ALIN•PÄYvzqßlß
COMMON/D/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
CQMON/E/XPNT ,YPNT ,ZPNT,RPNT,XAGG,YAGG,ZAGG,RAGG
COMMON/F/MMI ,M.M2,MMS,NUM4 ,MI‘I5 ,MM6,XPAR ,YPAR ,ZPAR ,RPAR
COMMON/G/SS ,SLPAY ,“PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
CCMMON/|·V THONI {THTHI ,ZIN,RIN,CODE »CELNÄÜMVALS
COMNÜ•I/J/ XMIN,XMAX,YMIN,YMAX,S>01IN,S>01AX,$YMIN,$YMAX T

D COMMON/P/ P1 ,P2,P3 ,P4,P5,P6,P7,PB,P9,P10,P11,P12,P15,P14,P15
CGI‘IGI/G/ P16 ,P17,P18,P19,P20,P21 ,P22,P23 ,P24,P25,P26 ,P27,P2B
CON1!N/R/ P29,P30,P31 ,P32
DATA BLAN(/80 lt ' . '/

C INITIALIZE ALL PROGRAM VARIABLES.

DO 1001 JJJJ = 1,80 Y
STAT! JJJJ :JJJJ) = BLAN(! 1)

1001 CONTIMJEl
- SS = 0

PART1 = 1
PART2 = 1000 .
IC = 1
XVAL = 650 . 0 · '
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YVAL = 0.0
ZVAL = 0.0
RVAL = 0.0
MM = 1
NLH1 = 1 .
NJM2 = 1
Nuß = 1
NIM4 = 1
MMS = 1
MJM6 = 1
VAL1 = 1
VAL2 = 0 AVALS = 0
RETVAL = 0
UO 1 I = 1,32

IONMIII = 0
1 CGITINUE

C · READ EACH LINE OF THE VARIABLES FILE; AND ASSIGN VALUES
C READ FROM THE SYIBOL TABLE FILE ATOAVARIABLE NAMES.

10 READ I5;100»END=1000) IC1•ICODE
C THE NATURE OF THE VARIABLE IS GOT FRG1 THE ICODE _ VALUE.
C IF THE VARIABLE NAME IS A LABEL; ASSIGN THE STATEMENT NLMBER AS THE
C VALUE FOR THE LABEL; AND HRITE INTO THE0.SY)BOL TABLE FILE.
11 IF (ICODE .EQ. 1) THEN

CC = IC1 A
HRITE (8•400»REC=MM) N.M»CC

C IF THE VARIABLE IS A C(NSTANT• ASSIGN VALUE TO ARRAY CONVAL.

A ELSEIF (ICODE .EQ. 2:) THEN
1

READ (8»200;REC=MM) CODE
CONSIMMII = MM
CONVAUNUM1) = CODE .
NLM1 = MJM1 + 1

C IF THE VARIABLE IS A POINT; ASSIGN VALUES TO ARRAYS XPNT•YPNT•RPNT•
C AND ZPNT.

ELSEIF (ICODE .EO. 3) THEN
READ l8•3OU»REC*N]U X•Y•z•R
PNTVAUNJM2) = MM
XPNTUIM2) = X
YPNTUIM2) =
YZPNTIMMZ)= Z
RPNT(N.M2) = R
MM2 = NLN2 + 1 '

· C IF THE VARIABLE IS A CGNTEIM INITIALIZE COLNTER VALUE TO ZERO• AND
C HRITE TO THE SYFBOL TABLE FILE.

ELSEIF lICODE .EO. 4) THEN
CO\NT(NLI“|3) = NM
CNTVALINU15) = O °

_CC = CNTVALIMM3)
NRITE |8»400»REC=NM) N.I‘I»CC
MMS = MMS +01

C IF THE VARIABLE IS A PALLET• CALL SLBRGJTDE PAL.
ELSEIF (ICODE .EB. 5) THEN

· ‘ CALL PAUMII) .
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C IF THE VARIABLE IS A SIBRCXJTINE NAME; FIRST CHECK FOR FORMAL PARAMETERS.
C IF THERE ARE ANY FORMAL PARAMETER$• INITIALIZE VALUES TO ZEROES• AND
C NRITE THE VARIABLE MIBER OF THE FORMAL PARAMETER TO THE WJECT FILE.

ELSEIF (ICODE .EO. 6) THEN
l

NN = 0
12 NLM = MM + 1

NN = N4 + 1
READ (3•l00;ENO=l000) ICl•ICODE °

IF (ICODE .E0. 7) THEN
PARlMM5) = MM
XPAR(MM5) = 0.0
YPARlMM5) = 0.0
ZPARIMM5) = 0.0
RPAR(MJM5) = 0.0
MMS = MMS + 1

READ l7,700;REC=IC1) L1;L2,L3•L4;L5;L6,(L(I);I=1,5)
LON) = MJM ‘
HRITEGOTO

12
ENDIFGOTO11C

IF THE VARIABLE IS AN AGGREGATE» READ IN _THE FGJR VALUES• AND
C ASSIGN THEM TO THE ARRAYS XAGG»YAGG•ZAGG»RAGG.

ELSEIF IICODE .E0. 8) THEN
READ l8»300;REC=MM) X»Y»Z»R
AGGlMM•’•) = MM
XAGGlMM4) = X
YAGGIMJM4) = Y
ZAGGlMM4) = Z
RAGGUIJM4) = R
MM4 = MJM4 + 1

ENDIF
C IMIREMENT THE VARIABLE MIBER AND READ THE NEXT GG.

MM = MM + 1 _
GOTO 10 l

1000 RENIND I3)

C GJCE ALL VARIABLES HAVE BEEN REAO• DISPLAY MESSAGE TO USER.

CALL CL$(31) ‘
CALL TTOUT(0•10•15•'Th• Rebef will now be redrawn'•29•29,28)
CALL TTG.|T(0»12»19•'in {he HCME poaifion. ’•2l•21•28)
CALL TTOUT(0,24,1,'ÄHi·|: any key te proeaed....$26,26,28)
CALL CSROFF
CALL IN(EY(KYCOD1»KYCOD2)
CALL CLSISI)

C CODE TO RETURN TO HGQE POSITIGI
CODE = 4.0

C CALL THE GRAPHICS DISPLAY PR$RAM

CALL DEPUTY]. (XVAL•YVAL »ZVAL »RVAL)

C PRG1PT THE USER FOR SI}SLE-STEPPIPB OR CCNTIMIRJS OPERATIGI.
C IF THE USER OPTS FOR SIIGLE-STEPPIM3 SET SS TO 1.
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CALL DSHAP(0)
CALL CLS(31)
CALL CSRON
CALL TTOUT(0;10;1;'Do you wanffo singla •·|:•p';26;26;31)
CALL 'I’TOUT(0;11;1;'fhrougli• {ha program (Y/N) ?';27;27;31)
CALL LOCATE(0;11;29) .
CALL INKEY( KYCOD1 ;KYCOD2)' IF (KYCOD1 .EG. 89 .OR. KYCOD1 .50. 121) SS ¤ 1

C READ THE FIRST RECORD IN THE WJECT FILE FOR THE FIRST
C EXECUTABLE STATEMENT MIBER AND THE STATEIENT MABER OF THE
C LAST "END"STATEMENT.

e READ (7;500;REC=1) K1;K2
C CALL SIBRUJTINE PART NHICH ASKS THE USER IF THEY MNLD LIKE
C TO EXECUTE THE COMPLETE PROGRAM; PART OF THE PROGRAM OR
C EXECUTE A SUBROUTINE.

CALL PART
C BASED GI THE USER INPUTS; THE VARIABLES LAST AND NEXT ARE SET.
C NEXT CONTAINS THE NEXT STATEMENT MIBER TO BE EXECUTED; AND LAST
C CONTAINS THE LAST STATEMENT MIBER TO BE EXECUTED.

‘IF (PART1 .EQ. 1 .AND. PART2 .EG. 1000) THEN
LAST = K1 ’
NEXT = K2

ELSE
LAST = PART2
NEXT = PART1

ENDIF
C DISPLAY NAME OF PROGRAM BEIM EXECUTED; THE USE OF FINZTIGI
C KEYS HHICH COULD BE PRESSED TO EITHER ABORT PRWRAM EXECUTIGJ;

CALL CLS(31) ,
CALL TTOIIT(0,24,1,'Sim111afing Program....';22,22,28)
CALL TTOJT(0;24;27;NA2AML(1:LL+3);3+LL;3•LL;26)

C E THIS MESSAGE IS DISPLAYED GILY IF CGITIMIIJS IS IN EFFECT.
IF (SS .EQ. 0) THEN

E
_

CALL T'I’(1JT(0;21;1;'Pr•s• F1 kay to abort axaoufion. ';32;
* SZ•Z6]

ENDIF

C IF THE NEXT STATELENT TO BE EXECUTED IS THE LAST (NE; STOP.
C OTHERNISE; READ THE MXT STATEMENT FRQ4 THE WJECT FILE; AND
C THE LINE FRG1 THE LISTIM FILE; AND DISPLAY GI THE SCREEN.

20 IF (NEXT .EQ. LAST) WTO 2000
READ (7;600;REC=NEXT) K5(•;K1;K2 .,

CALL TT(1JT(0;11;1;STAT;80;80;26) I

READ (2;22;REC=K54) STAT
22 FORMAT(A80)

CALLTTqJT(0•1Z•1;$TAT•§°•80•31]C
DISPLAY FI.I£TIGI KEY LSAGE IF SIMLE-STEPPIM IS IN EFFECT.

IF (SS .EQ. 1) THEN ”
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CALL CSRW ‘ Ü
CALL TTOUT(0,1,5,'Pr•s• <Ent•r> key to continue single step. ', E

J! 42,42,26)
CALL TTOUT(0,3,5,'Press F1 key to ebort exeeution. ',52»

* 32,26)
CALL TTOUT(0,5,5,'Pr•ss F2 key fur eontinuous execution. ',38,

* 38,26)

C WAIT FOR USER INPUT. IF USER STRIKES "ENTER" KEY, CONTINJE
C WITH SINGLE-STEPPIW. IF USER HITS F1, STOP PROGRAM EXECUTIW,
C AN0 IF USER STRIKES F2, EXECUTE PROGRAM CCNTINJOUSLY.

CALL LOCATE(0,5,45)
21 CALL IN(EY(KYCO01,KYCO02)

IF (KYCOD1 .EQ. 13) THEN
ss = 1

ELSEIF (KYCOD1 .E0. 0·.ANO. KYCOD2 .EQ. 59) THEN
CALL FINI

ELSEIF (KYCOD1 .EQ. 0 .ANO. KYCOD2 .EQ. 60) THEN
$5 = 0
CALL TTOUT(0,21,1,'Press F1 key to ebort exeeution.',32,

* 32,26) ·
ENOIF

ENDIF .

C READ USER INPUT AFTER EVERY STATEMENT IS EXECUTED. IF THE
C USER STRIKES F1, STOP PROGRAM EXECUTIW. °

CALL IFKEY(KYCOD1 ,KYCOD2)
IF (KYCOD1 .E0. 0 .ANO. KYCO02 .EQ. 59 ) CALL FINI
CALL CLRBUF T

C CHECK THE CGINAND TYPE. K1 IS 0 FOR LABELS» 1 FOR MOTION
C COIMANDS, 2 FOR SENSOR CGMANDS, 3 FOR FLW OF CWTROL
C COIMANOS, 4 FOR CO(NTER CGMANDS, 5 FOR PALLET CG|1ANDS•
C 6 FOR SIBROUTINE CGMANOS, 7 FOR CALLS TO S(.BR(1|TINES»
C AND 8 FOR THE COIMAND "WHERE". BASE0 W THE CGMAND TYPE
C CALL THE APPROPRIATE SLBRIIJTINE.

IF (K1 .EQ. 0) THEN
NEXT = NEXT + 1

ELSEIF (K1. EG. 1) THEN
CALL )ßT(K2)

ELSEIF (K1. EG. 2) THEN
CALL SENS(K2)

ELSEIF (K1. EG. 3) THEN _
CALL FLWIKZ)

ELSEIF (K1. EQ. 4) THEN
CALL CCIN(K2)

ELSEIF (K1 .EQ. 5) THEN
CALL PALL(K2)

ELSEIF (K1. EQ. 6) THEN
CALL SUB1(K2)

ELSEIF (K1. EQ. 7) THEN
CALL S(B2(K2)

ELSEIF (K1. EG. 8) THEN
CALL WHEREENOIF„

H
C IF THE LAST EXECUTED CGHAND WAS GE THAT CHATGED THE GRAPHICS
C DISPLAY GIVE THE (SER THE GTICN OF REDRAWITS THE SCREEN.

CALL DSWAPIO)
IF (K1 .EQ. 1) THEN _ l
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IF ((K2. EB. 2) .0R. (K2.E0• 3) .0R. (K2 .50. 4)
*.0R. (K2 .EQ. 5)) THEN

GOT0 124
ENDIF

ELSEIF (K1 .EB. 5) THEN
IF (K2. EQ. 1) THEN

E GOTO 124 °
ENDIF

ENDIF
GOT0 125

124 CALL CLS(31) ·
CALL TTOUT(0•11»1•'00 YOU NANT TO REORAH THE SCREEN(Y/N)'»

*37»37»31)
CALL TCSKEY (ISCAN»IASC•NCHAR)
IF (IASC .EQ. ICHAR('Y')) THEN

E CODE = 8. D
CALL DEPUTY1 (XVAL ;YVAL •ZVAL •RVAL)
CALL DSNAPIO)

l ENDIF
C GO READ THE NEXT STATEMENT TO BE EXECUTED.

125 GOTO 20
123 FORMAT(A1) · 0100 FORMAT(11X;I4;7X;I1) »

‘
200 FORMAT(6X,F8«2) _ ‘
300 FORMAT(4X•4(2X•F8.2)) ..„ r
400 FORMAT(1X>I3»2X»F8.2)
500 FORMAT(18X•I4•1X•I4)
600 FORMAT(6X;I4•1X•I1»1X»I4)
700 FORMATI1X•I4,1X•I4»1X•I1»8(1X•I4))

2000 nsrunn » °
5 EW , · ,

C SUBROUTIE PAL »
l

C THIS SUBROUTINE COMPUTES THE POINTS OF EVERY PALLET POSITION.

C PARAMETER DEFINITION:

C NUM - VARIABLE NUMBER OF PALLET

SUBROUTINE PAL(NUM)

INTEGER COUNT(50)•CNTVAL(50)•PALLET(10)•PALPTS(10)•PARTNO(10)
INTEGER CONS(100)»AGG(20)•PAR(50)>PNTVAL(100)>VAL5' INTEGER $S•SLPAY»PART1•PART2•VAL1•VAL2•RETVAL»BASC
INTEGER P1,P2,P3,P4,P5,P6,P7,P8,P9,P10,P11;P12»P13•P14»P15
INTEGER P16»P17»P18•P19•P20»P21•P22•P23»P24•P25•P26,P27,P28
INTEGER P29,P30>P31»P32
REAL THONI•THTNI•ZIN•RIN•COOE
CHARACTER *10 CELNAM

OIMENSION LASUB(10)»IONUM(32)»CONVAL(100)»L(5)•M(10)»P(4)
OIMENSION XPAL(10•50);YPAL(10»50)»ZPAL(10•50)•RPAL(10»50) _
DIMENSION XPNT(100)•YPNT(100)»ZPNT(100)•RPNT(100)
OIMENION XAGG(20)•YAGG(20)•ZAGG(20)•RAGG(20)
DIMENSION XPAR(50)•YPAR(50)•ZPAR(50)»RPAR(50)

COMMON/A/COUNT>CNTVAL•PALLET»PALPTS»PARTNO
COMMON/B/CON•CONVAL•PAR»PNTVAL•AGG•NREC
C(I‘I‘KN/C/LASLB•I(III1•LAST•NEXT•ALIN•PAYaz}9IC
COMMON/D/XPAL•YPAL•ZPAL»RPAL»XVAL•YVAL•ZVAL»RVAL
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CÜÜÜ/E/XPNT»YPNT•ZPNT»RPNT;XÄGG•YÄGG•ZÄGG•RÄ%
CGMON/F/NI11 •NUM2 •NLl·ß »NJM¢• »NUM5•NI46 ,XPAR ,YPAR ,ZPAR ,RPAR
CUPWÖ/G/$$ ;SLPAY » PÄRT1 •PART2 •PAYOLD •VAL1 •VAL2 •RETVAL »BASC
COW|(II/H/ THCNI ,THTHI »ZIN•RIN »CODE »CELNAM;VAL5
CO|MON/J/ XMIN;XMAX •YHIN»YMAX•SXMIN •SXMAX•$YMIN»$YMAX
COMMON/P/ P1•P2»P3•P4•P5•P6>P7»P8»P9»P10•P11,P12,P13,P14;P15
COMMON/(U P16•P17•P18»P19»P20•P21»P22»P23»P24;P25;P26,P27,P28
C(II4ON/R/ P29;P30;P31»P32

C READ THE VARIABLE / CCNSTANT NIGERS OF PARAMETERS

READC

READ THE VALUES OF THE THREE CORNER POINTS FRCI4 THE SYIGOL
C TABLE FILE.

READ (8;200»REC=LZ) X1;Y1»Z1»R1 —
.REÄD (8•ZUO»REC=L‘O] X2>Y2•ZZ”•R2
READ (8•ZO0•REC=L6l X3•Y3»Z3»R3 .
PALLET(NI16) = NI1

C READ IN THE VALUE OF PART PER ROI; IPPR; FRIII THE SYPGOL TABLE
C FILE OR CONSTANTS FILE.

IF (L7 .EQ. 1) THEN A
READ (8•200•REC=LB) CC „
IPPR = CC

ELSEIF (L7 .EG. 2) THEN
READ (4,300•REC=L8) OC
IPPR = CCENDIFC

READ IN THE VALUE OF NIGER OF PALLET POINTS• PALPTS; FRQI THE SYPGOL
C TABLE FILE OR CGSTANTS FILE.

IF (L9 .EO. 1) THEN
READ (8•200»REC=L10) CC
PALPT$(NJM6) = CC

ELSEIF (L9 .E0. 2) THEN
READ (4•300•REC=L10) CC
PALPTS(NI16) = CC

ENDIF
C THIS SECTION CCMPUTES THE CWROINATES OF EACH PALLET POINT; BASE!)
C ON THE COORDINATES OF THE CORNER POINTS» NIGER OF PALLET POINTS»
C AND THE PARTS PER ROH.

XTOTX = X2 - X1
XTOTY = X3 - X2
YTOTX = Y2 · Y1
YTOTY = Y3 - Y2 · Y _

' IPPC = PALPTS(NI16) / IPPR

IF (IPPR .NE. 1)THENXINZX
= XTOTX / (IPPR-1)

YINCX = YTOTX / (IPPR—1) .
ELSE

XINCX = XTOTX
YINCX = YTOTX

ENIIF
IF (IPPC .NE. 1) THEN _

XINCY = XTOTY / (IPPC·1)
YINIY = YTOTY / (IPPC-1)

ELSE
XINCY = XTOTY
YINCY =
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ENDIF
XPALUIM6,1) = X1
YPAL!N.M6•1) = Y1 _
K = 1 ' .

DO 10 I = 1•PALPTS!MM6)•IPPR T
XPAL!N.M6»I) = XPAL!NM6•1) + !XIMY ·! (K · 1))
YPAL!MM6»I) = YPAUMM6;1) + !YIMY * !K - 1))

DO 20 J = 1»IPPR
XPAL!MM6,I+J-1) = XPAL!N.M6•I) + !!J - 1) ·¤ XIMX)
YPAL!MM6»I+J-1) = YPAL!hIM6;I) ·•· !!J - 1) es YINCX)

20 CCNTINJE
K =- K + 1

10 CINTIMJE
C THE Z VALUE FOR ALL PALLET POINTS ARE SET TO ZERO.
C THE R VALUE FOR ALL PALLET POIN'I'$ IS SET TO THE R VALUE
C OF THE LONER LEFT CORNER POINT.

OO 30 I = 1»PALPTS!MI16)
ZPAL!MJM6•I) = 0.0
RPAL!M.M6•I) = R1

30 CCNTINUE
C THE INITIAL PART MRBER FOR THE PALLET IS SET TO (NE.

PARTNOUIM6) = 1 -
MM6 = NLM6 + 1

100 FORMAT! 14X»10! 1X•I4) )
200 FORMAT!4X•4! 2X•F8.2))
300 FORMAT! 22X•F8. 2)

RETURN A .
ENO

C SLBRGJTINE MT l
· C THIS SLBRCIJTINE HANOLES ALL THE MTIGI CGMANOS.

C PARAMETERDEFINITIGJ:C
K2 - SLBTYPE OF CGMAND 4

C 1 - DELAY
C 2 - OPMVE
C - 3 - GRASP
C 4 — PMOVE
C L 5 - RELEASE
C 6 - ZMOVE
C 7 - LINEAR
C 8 - PAYLOA0
C 9 - ZONE ·
C SLBRMITINES CALLE0 BY THIS PROGRAM ARE :
C CHECK ,ERROR ,USER,HRITEP•NRITER.

SLBRGJTINE MT!K2)
INTEGER COLNT! 50 );CNTVAL! 50 );PALLET! 10 )•PALPTS! 10 ) •PAR'IM! 10)
INTEGER CGIS! 100 ) AOG! 20 ) ;PAR! 50 ) •PNTVAL! 100 )•VAL5
INTEGER SS;$LPAY •PART1 »PART2 »$TATE •VAL1»VALZ » RETVAL »BA$C
INTEGER P1•P2»P3•P4•P5»P6»P7•P8»P9»P10;P11;P12,P13,P14,P15
INTEGER P16•P17•P18»VP19•P2U»P21•PZ2•P23•PZ4»P25•PZ6•PZ7•PZ8
INTEGER P29»P30•P31•P32
REAL THGII •THTNI »ZIN•RIN•CODE
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CHARACTER *10 CELNAM
DIMENSICN LASlG(101;IONI|(321•C(I|VAL(1001»L(51•M(101;P(41' DIMENSIGI XPAL(10»501;YPAL(10>501,ZPAL(10»501»RPAL(10»501
DIMENSICN XPNTI 1001•YPNT(1001•ZPNT( 1001•RPNT( 1001
DIMENSION XAGG( 201»YAGG( 20 1»ZAGG( 20 1,RAGG( 201
DIMENSION XPARI 50 1 •YPAR( 50 1 »ZPAR( 50 1 •RPAR( 50 1

CDMMON/A/COUNT ,CNTVAL ,PALLET•PALPTS>PARTN)
COMMON/B/CONS •CONVAL »PAR •PNTVAL •AGG »NREC ·
COMMON/C/LASLG»IONlM•LAST»NEXT»ALIN•PAY»‘ZON»IC
CÜÜIW/D/XPÄL »YPAL •ZPÄ1. »RPAL »XVAL •YVAL »ZVAL •RVÄL
COÜHÜN/E/XPNT»YPNT•ZPNT•RPNT;XÄGG»YÄGG»ZÄGG•RÄGGCQMGV

F/NI11;NJM2 •NIß ;NJM4 »NI15»NI46 »XPAR •YPAR •ZPAR » RPAR
COPHDN/G/SS >SLPAY •PART1 »PART2 •PAYOLD »VAL1;VAL2 •RETVAL •BASC
CUP‘NX/M/ THÜNI •THT1¤II »ZIN»RIN•CODE 2CELNÄÜ•VÄL5° COW|(N/J/ XMIN•XMAX•YMIN•YMAX>SXMIN•SXMAX»SYMIN;SYMAX
CO1‘HON/P/ P1»P2»P3»P4»P5»P6»P7»P8»P9»P10•P11•P12,P13,P14•P15
CDPMGVQI P16•P17;P18,P19,P20,P21;P22;P23,P24;P25,P26»P27;P28 „
COMM(II/R/ P29,P30»P31»P32

C « DELAY ’

C READ THE ®JECT FILE FDR THE CCIIIAND PARAMETER. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE NAME p AND Z IF IT IS A NIGER. LZ IS THE
C VARIABLE / CDNSTANT NIGER. '
C L1 AND L2 REPRESENT THE TIME VALUE.

IF (K2 .EG. 11 THEN -
READ (72].00•REC=NEXT] 1.141.2

C THE VARIABLE NAME IS CIMPARED AGAINST THE NAMES DF C(IISTANTS» CCINTERS
C AND PARAMETERS IN THE PROGRAM; AND GIIE THE MATCH HAS BEEN FUND, ITS
C VALUE IS ASSIGNED T0 TIME.

IF (L1 .E0. 11THEN
· D0 10 I = 1•NM1-1

IF (L2 .EQ. CGIS(I11 THEN ‘
TIME = CIIIVALII1 y
GOT0 11

ENDIF
10 CCIITINJE

DO 12
II

S 1,NIß-1
IF (L2 .E0.(CG.I|T(I11THEN

TIF! S CNTVAL(I1 T
GDTD 11

ENDIF

12 CCNTINIE
H E

D0 19 I S 1»N:II5-1
E

IF (L2 .EG. PAR(I11THEN
READ (8•500»REC=L21 TIME‘ . GOT0 11 ‘

— ENDIF ‘ A
19 CCNTINJE

C IF THE VALUE IS A NIGER• ITS VALIE IS READ FRG1 THE CGGSTANTS
C FILE; AND ASSIGNED

T0ELSEIF(L1 .EB.~21~THEN_
l E U

T
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READ (4»200;REC=L21 TIME
ENDIF ‘

C THE VALUE IS CHECKED TO BE HITHIN VALID LIMIT$• AD IF NOT
C AN ERROR MESSAGE IS DISPLAYED.
11 IF (TIME .LT. 0.0 .OR. TIME .GT. 25.5) CALL USER(1l
C DELAY

Z=0 . 0
DO 20 I = 1•10000
Z= ( 1+1 H2

20 CONTINUE ‘

C DPMOVE V .
C READ THE OBJECT FILE FOR THE COMMAND PARAMETERS. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE NAME,_AND 2 IF IT IS A NUMBER. L2 IS THE
C VARIABLE / CONSTANT NUMBER.
C L1 AND L2 REPRESENT THE AGGREGATE VALUE.ELSEIF (K2 .50. 2) THEN l

READ (7•100;REC=NEXTl L1;L2
C THE VARIABLE NAME IS COMPARED AGAINT THE NAMES OF AGGREGATES
C OR PARAMETERS• AND ONCE THE MATCH HAS BEEN FOUND» ITS
C VALUES ARE ADDED TO XVAL»YVAL»ZVAL» AND RVAL. 4

IF (L1 .50. 1) THEN
DO 79 I = 1•NUM4-1

IF (L2 .50. AGG(I)) THEN
XVAL = XVAL + XAGG(I)
YVAL = YVAL + YAGG(I)
ZVAL = ZVAL + ZAGG(I)
RVAL = RVAL + RAGG(Il
GOTO 21 E

ENDIF
79 CONTINUE

DO 29 I ¤ 1•NUM5·1

IF (L2 .50. PAR(I)) THEN
READ (8•500»REC=L2) XAGG(I)•YAGG(I)•ZAGG(I)•RAGG(I)XVAL = XVAL + XAGG(I) ·
YVAL ¤ YVAL + YAGG(I)
ZVAL ¤ ZVAL + ZAGGII)
RVAL ¤ RVAL + RAGG(I)
GOTO 21ENDIF

29 CONTINE

C IF THE VALUE IS A NUMBER• THAT VALUE AND THE NEXT THREE VALUES
C ARE READ FROM THE OBJECT FILE; AND ADDED TO XVAL;YVAL»ZVAL• AND
C RVAL.

ELSEIF (L1 .50. 2) THEN
READ (4•200;R5C*L2l XREAD (4•200•R5C¤L2+1)YREAD(4»200•REC¤L2+2) Z .
READ (4•200•REC*L2+3) R
XVAL = XVAL + X
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YVAL = YVAL + Y
ZVAL = ZVAL + Z Y

. RVAL = RVAL + R ‘
GOTO 21

C IF THE VALUES ARE SPECIFIED AS A SET OF COUNTERS; THE FOUR COUNTER
C VALUES ARE READ FROM THE SYMBOL TABLE FILE AND ADDED TO THE
C VARIABLES XVAL;YVAL;ZVAL; AND RVAL. .·

ELSEIF (L1 .50. 3) THEN
‘I.I I

READ (7;600;REC=NEXT) L3;L4;L5
READ (8;500;REC=L2) X '
REÄD(8•5UÜ•REC=Ls)READ

(8;500;REC=L4) Z °
READ (8;500;REC=L5) R IXVAL = XVAL + X °
YVAL = YVAL +
YZVAL= ZVAL + Z " i ‘
RVAL = RVAL + R

_ ENDIF ~

C THE R AND Z VALUES ARE CHECKED TD BE NITHIN VALID LIMITS;
C AND IF NOT; AN ERROR MESSASE IS DISPLAYED. ».
21 CODE = 1.0 I I

IF (RVAL .LT. -180.0 .0R. RVAL .GT. 180.0) CALL USER(2)
IF (ZVAL .LT. -250.0 .0R. ZVAL .GT. 0.0) CALL USER(3)

C THE COORDINATES OF THE POINT ARE THEN PASSED
C TO THE GRAPHICS DRIVERS. °

C TO MOVE
I

CODE = 1.0
I I

zvAL é zwu. +250.0C
CALL THE GRAPHICS DISPLAYIPROGRAM

CALL DEPUTY1 (XVAL;YVAL;ZVAL;RVAL)

C GRASP
C THE DO PORT IS SET TO 2; AND ITS VALUE TO 1.

ELSEIF (K2 .50. 3) THEN
I I

C SETTING DO PORT 2 TO VALUE 1 TO INDICATE SRASP

P18 = 1 · I
CODE ¤ 3.0
vAL5 = 1

C CALL THE GRAPHICS DISPLAY PROGRAM

CALL DEPUTY1 (XVAL;YVAL;ZVAL;RVAL)

C PMOVE

C READ THE OBJECT FILE FOR THE COMMAND PARAMETERS. L1 IS 1 IFTHEC
PARAHETER IS A VARIABLE NAME; AND 2 IF IT IS A NUMBER. L2 IS THE

- C VARIABLE / CONSTANT NUMBER.C L1 AND L2 REPRESENT THE POINT VALUE.
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ELSEIF (K2 .E0. 4) THEN,
READ (7•100»REC=NEXT) L1;L2

C THE VARIABLE NAME IS COMPARED AGAINST THE NAMES OF POINTS
C AND PARAMETERS IN THE PROGRAM• AND ONCE THE MATCH HAS BEEN FOUND; ITS
C VALUES ASSIGNED TO XVAL•YVAL•ZVAL» AND RVAL.

IF (L1 .E0. 1) THEN
DO 40 I = 1•NUM2-1

IF (L2 .EQ. PNTVALIII) THEN
L

· XVAL = XPNT(I)
YVAL = YPNTII)

~ ZVAL = ZRNT(I) Tuvm. = ummzx "
GOTO 41 „

EDIF 1

40 CONTINUE
DO 49 I 8 1;NUM5—1 E

IF (L2‘iEO. PAR(I)) THEN ‘
READ (B»500•REC=L2) XVAL•YVAL»ZVAL•RVAL ‘
GOTO 41

‘ENDIF
49 CONTINUE

C IF THE VALUE IS A SET OF NUMBERS; THEIR VALUES ARE READ FROM THE
C CONSTANTS FILE; AND ASSIGNED TO XVAL•YVAL•ZVAL» AND RVAL.

ELSEIF (L1 .EQ. 2) THEN
READ (4•200•REC=L2) XVAL
READ (4»200•REC=L2+1) YVAL

. READ (4»200,REC=LZ+2) ZVALE READ (4•200,REC=L2+3) RVAL
GOT0 41

C IF THE VALUES ARE SPECIFIED AS A SET OF COUNTERS• THE FOUR COUNTER
C VALUES ARE READ FROM THE SYMBOL TABLE FILE AND ASSIGNED TO THE
C VARIABLES XVAL»YVAL»ZVAL• AND RVAL.

ELSEIF (L1 .EQ. 3) THEN
READ (7»600;REC=NEXT) L3•L4•L5
READ (B»500;REC=L2) XVALREAD (8»500•REC=L3) YVAL _
READ (8•500•REC=L4) ZVAL
READ (8•500•REC=L5) RVAL

ENDIF
41 CODE = 1.0

C THE R AND Z VALUES ARE CHECKED TO BE NITHIN VALID LIMIT$•
C AND IF NOT; AN ERROR ESSAGE IS DISPLAYED.

IF (RVAL .LT. -180.0 .0R. RVAL .GT. 180.0) CALL USER(2)
IF (ZVAL .LT. -250.0 .0R. ZVAL .6T. 0.0) CALL USER(3)

C _ THE COORDINATES OF THE POINT ARE THEN PASSED
C TO THE GRAPHICS DRIVERS.
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CODE = 1.0
ZVAL = ZVAL «•· 250.0

C CALL THE GRAPHICS DISPLAY PROGRAM
CALL DEPUTY1 (XVAL>YVAL•ZVAL»RVAL)

C RELEASE
L

C THE DO PORT IS SET TO 2; AND ITS VALIE TO D.
ELSEIF (K2 .EG. 5) THEN
P18 = 0
CODE = 3.0
VAL5 = 0

C CALL THE GRAPHICS DISPLAY PROGRAM

CALL DEPUTY1 (XVAL•YVAL•ZVAL»RVAL)
C
C ZIGVE
C
C READ THE QJECT FILE FOR THE CGHAND PARAFETERS. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE NAME; AND 2 IF IT IS A NIGER. L2 IS THE
C VARIABLE / CONSTANT NIGER.
C L1 AND L2 REPRESENT THE Z VALUE.

ELSEIF (K2 .EG. 6) THEN
READ (7•100;REC=NEXT) L1•L2

C THE VARIABLE NAME IS CGGPARED AGAINST THE NAMES OF C(NSTANTS• COIIITERS
C AND PARAMETERS IN THE PROGRAM, AND (ICE THE MATCH HAS BEEN FOlND• ITS
C VALUE IS ASSIGNED TO ZVAL.

IF (L1 .EQ. 1) THEN
DO 60 I = 1•NI11-1

IF (L2 .EQ. CGIS(I)) THEN
ZVAL = CGNALII) .
GOTO 61

ENDIF

60 CCNTINE ‘

DO 62 I ¤ 1:NIß-1

IF (L2 .E0. CG.NT(I)) THEN
ZVAL = CNTVAL(I)
GOTO 61

ENDIF

62 CGITINJE
DO 69 I ¤ 1•NI15-1

IF (L2 .EQ. PAR(I)) THEN
READ (8•5DD;REC=L2) ZVAL
GOTO 61 ·

ENDIF

69 CCNTINJE
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C IF THE VALUE IS A NUMBER; ITS VALUE IS READ FROM THE CONSTANTS
C FILE; AND ASSIGNED TO ZVAL.

ELSEIF (L1 .EG. 2) THEN
READ (4;200;REC=L2) ZVAL —

ENDIF
61 CODE = 1.0 r

C THE R AND Z VALUES ARE CHECKED TO_BE NITHIN VALID LIMITS;
C AND IF NOT; AN ERROR MESSAGE IS DISPLAYED.

IF (RVAL .LT. -180.0 .OR. RVAL .GT. 180.0) CALL USER(2)
J IF (ZVAL .LT. -250.0 .OR. ZVAL .GT. 0.0) CALL USER(3)

C THE COORDINATES OF THE POINT ARE THEN PASSED
C TO THE GRAPHICS DRIVERS.

CODE = 1.0 J °
ZVAL = ZVAL + 250.0

C CALL THE GRAPHICS DISPLAY PROGRAM
CALL DEPUTY1 (XVAL;YVAL;ZVAL;RVAL)
ELSE (
GO TO 700

700 ENDIF ‘

NEXT = NEXT + 1
100 FORMAT(17X;2(1X;I4)) . „
200 FORMAT(22X;F8.2)° 300 FORMAT(2X;I1;4(2X;F8.2))
400 FORMAT(2X;I1;2X;I8)
500 FORMAT(4X;4(2X;F8.2))
600 FORMAT(27X;3(1X;I4))

RETURN
END

C SUBROUTINE SENS
‘

.

C THIS SUBROUTINE HANDLES ALL THE SENSOR COMMANDS.

C PARAETER DEFINITION:
C K2 - J SUBTYPE ok COMMAND ’ 1
C . 1-- HAITI
C .2 -RITEOC

SUBROUTINES CALLED BY THIS PROGRAM ARE :
C CHECK;ERROR;READR;UER;HRITER. J

SUBROUTINE $ENS(K2) .
.1F

INTEGER COUNT(50);CNTVAL(50);PALLET(10);PALPTS(10);PARTNO(10)
INTEGER CON(100);AGG(20);PAR(50);PNTVAL(100);VAL5
INTEGER SS ;SLPAY ;PART1•PART2 •VAL1 •VAL2 »RETVAL •BÄSC
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INTEGER P1,P2,P3,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
INTEGER P16,P17:P18•P197PZU•PZ1»PZ2•PZ3•PZ4•P250PZ6•P27,PZB
INTEGER P29,P30,P31,P32,ANS
REAL THONI ,THTHI ,ZIN,RIN,CODE
CHARACTER *10 CELNAM
DIMENSION LAS!.G( 10 ),IONI1( 32 ),C(INAL( 100),L(5),M( 10),P( 4)
DIMENSION XPAL( 10 ,50 ) ,YPAL( 10 ,50 ) ,ZPAL( 10 ,50 ) ,RPAL( 10 ,50) ·
DIMENSION XPNT( 100 ),YPNT( 100 ) ,ZPNT( 100 ),RPNT( 100)
DIMENSIIN XAGG( 20 ),YAGG( 20 ) ,ZAGG( 20 ) ,RAGG( 20)
DIMENSION XPAR( 50 ),YPAR( 50 ) ,ZPAR( 50 ) ,RPAR( 50 )

COIMON/A/CIINT ,CNTVAL ,PALLET,PALPTS,PARTN)
COIMON/B/CONS ,CONVAL ,PAR ,PNTVAL ,AGG ,NREC
CÜIÜIW/C/LÄ$LB,IOIlM»LÄ$T»NEXT»ÄLIN»PÄY•ZX•IC
COYMON/D/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
CONWÜN/E/XPNT,YPNT ,ZPNT,RPNT,XAGG,YAGG ,ZAGG,RAGG
COMMON/F/NJM1,NUM2,NUM3,NIM4,NUM5,N)M6,XPAR,YPAR,ZPAR,RPAR
COMMON/G/SS ,SLPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
CUMMUN/H/ THWI »THTNI ;ZIN ,RIN,CODE •CELNÄH•VÄL5
CO|MON/J/ XMIN ;XMÄX ,YMIN,YMAX a SXHIN ,SXMAX ,SYMIN,SYMAX
COMMON/P/ P1,P2,P3,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
COIMCIVGI P16,P17,P18,P19,P20,P21,P22,P23,P24,P25,P26,P27,P28
CG‘IGN/R/ P29,P30,P31,P32

C HAITI .

C READ THE OBJECT FILE FOR THE COIMAND PARAMETERS. L1 IS 1 IF THE
. C PARAMETER IS A VARIABLE NAME, AND 2 IF IT IS A NIGER. L2 IS THE

C VARIABLE / CONSTANT NIGER. ‘L3 IS 1 IF THE PARAMETER IS A VARIABLE
C NAME AND 2 IF IT IS A NIGER. L4 IS THE VARIABLE / CINSTANT NIGER.
C L5 IS 1 IF THE PARAMETER IS A VARIABLE NAME, AND 2 IF IT IS A
C NMBER. L6 IS THE VARIABLE / CONSTANT NIGER.
C L7 IS THE VARIABLE NIGER OF THE LABEL, HHICH IS OPTICNAL.
C L1 AND L2 REPRESENT THE DI PORT, L3 AND L4 REPRESENT THE
C DI VALUE, L5 AND L6 REPRESENT THE TIME LIMIT.

_ IF (K2 .E0. 1) THEN
READ (7•ZUU»REC=NEXT) L1,L2,L3,L4,L5,L6,L7
L8 = 0

C THE SYPGOL TABLE FILE IS READ FOR THE STATEMENT NIGER OF THE LABEL,
C AND THIS VALUE IS ASSIGNED TO L8. THIS HAPPENS GILY IF THERE IS A
C LABEL IN THE STATEMENT., OTHERHISE L8 IS SET TO ZERO.

IF (L7 .GT. 0) THEN
READ (8•21°:REC*L7] CC
L8 = CC

ENDIF

C THE VARIABLE NAME IS CGPARED AGAINST THE NAMES OF CIIISTANTS, COLNTERS .
C AND PARAMETERS IN THE PROGRAM, AND CIGE THE MATCH HAS BEEN FUND, ITS
C VALUE IS ASSIGNED TO L2.

IF (L1 .EQ. 1) THEN
l

DO 10 I = 1,NI11—1

IF (L2 .EQ. CONS(I)) THEN
L2 =CGJVALII)GOTO

11
ENDIF —

10 CGITINIE
DO 12 I = 1,NI13-1

A l
.
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IF (L2 .EG. C(Iß|T(I)) THEN
L2 = CNTVAL(I)
GOTO 11

ENDIF
12 CGJTINJE

DO 19 I = 1;N.M5-1

IF (L2 .E0. PAR(I)) THEN _
READ (8;500;REC=L2)TL2

= T " V ·
GOTO 11 T , _

ENDIF ·

19 CONTIMJE
; ; ;

C IF THE VALUE IS A NIGER; ITS VALUE IS READ FROM THE CINSTANTS
C FILE; AND ASSIGNED TO; L2. ·

susur (L1 Qza. 21 ruéu T ‘
READ (4;3D0;REC=L2) T
L2 = T
GOTO 11 ;

ENDIF °

C THE VARIABLE NAME VIS CGIPARED AGAINST THE NAMES OF CGSTANTS; CIXNTERS
C AND PARAMETERS IN THE PROGRAM; AND GCE THE MATCH HAS BEEN FCXND; ITS
C VALUE IS ASSIGNED TO L4.
11 IF (L3 .EQ. 1) THEN ' ; ’

no 13 1 = 1.uuM1—1
IF (L4 CG(S(I)) THEN

L4 = C(NVAL(I)
GOTO 14 V

ENDIF
,13 CGITINJE ‘

DO 15 I = 1;N.I‘I3-1

IF (L4 .EO. C(I.NT(I)) THENL4;= CNTVAL(I) ‘
GOTO 14

ENDIF

15 CGITINJE
DO 29 I = 1;N.M5-1

IF (L2 .E0. PAR(I))THENREAD
(8;5DD;REC=L4) T V

L4 • T „
GOTO 14, ;

ENDIF
29 CGITIMIE

; ;

C IF THE VALUE IS A MEBER; ITS VALIE IS READ FRG4 THE CGISTANTS
C FILE; AND ASSIGNED TO L4. l

ELSEIF (L1 .EQ. 2) THEN
;

READ (¢•30U»REC¢L¢] T; ’
L4 = T „ — E _
GOTO 14 _ ;

‘
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ENDIF
C THE VARIABLE NAME IS COMPARED AGAINST THE NAMES OF CGISTANTS, CO(IITERS
C AND PARAMETERS IN THE PROGRAM1 AND CIIIE THE MATCH HAS BEEN FOlND• ITS
C VALUE IS ASSIGNED TO THE VARIABLE TIME.

4
14 IF (L5 .E0. 1) THEN ‘

DO 16 I = 1•NI41-1
IF (L6 .E0. C('N$(I)) THEN

TIME = C(INAL(I)
GOTO 17 AENDIF

16 CINTINIE
DO 18 I = 1•NI*ß-1

IF (L6 .EQ. C(I.NT(I)) THEN
TIME ä YZNTVAUI)
GOTO 17 „

ENDIF —

18 CINTINJE A

DO 39 I = 1•NI15—1
IF (L6 .EQ. PARIII) THEN

READ (8•500•REC=L6) T
TIME = T
GOTO 17 ‘

ENDIF

39 CONTINIE
C IF THE VALUE IS A NIGER, ITS VALUE IS READ FRGI THE CGISTANTS
C FILE, AND ASSIGNED TO TIME.

ELSEIF (L5 .EQ. 2) THEN
READ (4»300•REC=L6) TIME
GOTO 17

ENDIF
C IN THIS SINILATICII THERE IS N) DIFFERENZE BETNEEN INDEFINITE NAIT
C AND NAIT FOR 10 SECIIIDS. .G{LY DISTIFCTIII4 IS BETNEEN NHETHER THERE IS
C IS A LABEL OR WT. THE USER ENTERS THE STATE OF THE PORT.

C THE DI NIGER IS CHECKED TO BE NITHIN VALID LIMITS• AND ITS VALUE
C TO BE ZERO OR ONE; AND THE TIME LIMIT TO BE NITHIN THE VALID RANGE• .
C OTHERNISE ERROR MESSAGES ARE DISPLAYED.
C THE VALUES OF THE DI NIGER; DI VALUE AND THE TIME VALUE ARE
C PASSED TO THE GRAPHICS DRIVERS
17 IF (L2 .LT. 1 .OR. L2 .6T. 16) CALL U$ER(7)

vAL1 =L2
IF (L4 .NE. 0 .AND. L4 .NE. 1) CALL USERIB)
VAL2=L4
IF (TIME .LT. 0.0 .OR. TIME .GT. 25.5) CALL USER(1) ‘

C VAL1 IS THE PORT NIGER AND VAL2 IS THE STATE OF PORT
C THE USER ENTERS THE STATE OF THE PORT. T

CALL TTOUT(0,16•1•'IS THE PORT G4/OFF (1/O) ?'»26•26»31) -
CALL TTOUT(0»17»1»'ENTER 0 OR 1 AND HIT RETURN?'•28•28»31)
READ(·lt·•*)ANS
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IF IANS .50. 1) THEN
VAL2 = 1
ELSEVAL2=O ·
ENDIF

C OEPENOING ON THE PORT NUMBVER AND THE STATE OF THE PORT THE
C CORESSPONOING PORT IS GIVEN THE VALUE O OR 1

IF (VAL1 .50. 1) THEN
IF IVALZ .50. 1) THEN

P1=1
ELSE

P1=0
ENOIF

ELSEIF |VAL1 .50.-2) THEN
IF (VAL2 .50. 1) THEN

P2=1
ELSE E

P2=0
ENDIF

ELSEIF (VAL1 .50. 5) THEN
IF (VAL2 .50. 1) THEN

P3=1
ELSE

P3=0
· ENDIF

ELSEIF IVAL1 .50. 4) THEN °
IF (VAL2 .50. 1) THEN

P4=1
ELSE

P4=0
ENDIF

ELSEIF (VAL1 .50. 5) THEN
IF (VAL2 .50. 1) THEN

P5=1
ELSE

P5=0 °
ENDIF

ELSEIF (VAL1 .50. 6) THEN
IF IVALZ .50. 1) THEN

P6=1
ELSE

P6=0
ENDIF

ELSEIF IVAL1 .50. 7) THEN
IF lVAL2 .50. 1) THEN

P7=1
ELSE

P7=0
ENOIF

ELSEIF (VAL1 .50. 8) THEN
IF lVAL2 .50. 1) THEN

P8=1
ELSE

P8=0
ENDIF

ELSEIF IVAL1 .50. 9) THEN
IF lVAL2 .50. 1) THEN

P9=1
ELSE

P9=0 ·
. ENDIF

ELSEIF lVAL1 .50. 10) THEN _
IF (VAL2 .50. 1) THEN

ELSE
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P10 = 0
ENDIF

ELSEIF (VAL1 .EO. 11) THEN
IF IVALZ .EQ. 1) THEN

P11 = 1
ELSE

P11 = 0 A ’
ENDIF

ELSEIF (VAL1 .EO. 12) THEN
IF (VAL2 .EQ. 1) THEN‘ P12 = 1 -
ELSE

P12 = 0
ENDIF

ELSEIF IVAL1 .EQ. 13) THEN_ IF (VAL2 .EQ. 1) THEN° P13 = 1
ELSE

P13 = 0 ·
ENDIF

ELSEIF (VAL1 .EO. 14) THEN {
IF IVALZ .E0. 1) THEN

P14 = 1
ELSE

P14 = D
‘

ENDIF
ELSEIF (VAL1 .EQ. 15) THEN „

IF (VAL2 .EG. 1) THEN AP15 = 1
ELSE - H

P15 = 0
ENDIF

ELSEIF IVAL1 .EQ. 16) THEN
IF |VAL2 .EQ. 1) THEN

P16 = 1
ELSE -

P16 = 0 AA
ENDIFENDIF

CODE = 2.0

C CALL THE GRAPHICS DISPLAY PROGRAM A
CALL DEPU'I'Y1 (XVAL ;¥VAL;ZVAL;RVAL)

C DEPENDITB GI THE VALUE OF VAL2 BEIIG EQJAL TO L4 THE NEXT LINE
C OR IF THERE IS A LABEL TO BRAMZH TO; IS DECIDED. CGITROL TRANSFERS
C TO THE STATEMENT MDBER OF {THE LABEL. OTHERHISE; AN ERROR MESSAGE IS

. C DISPLAYED.
IF (VAL2 .EO. L4) THEN °

NEXT = NEXT + 1
ELSE

IF (L8 .NE. D) THEN
NEXT =L8ELSE

~ » - .
CALL USER(9) “ _

ENDIF
· ENDIF

C NRITEO

C READ THE MJECT FILE FOR THE CGHAID PARAIETERS. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE MDI; AND 2 IF IT IS A MIBER. L2 IS THE
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C VARIABLE / CGSTANT NIGER. L3 IS 1 IF THE PARAMETER IS A VARIABLE
C NAME AND 2 IF IT IS A MJBER. L4 IS THE VARIABLE / CINSTANT MIBER.
C L1 AND L2 REPRESENT THE DD PORT, L3 AND L4 REPRESENT THE
C 00 VALUE.

ELSEIF (K2 .E0. 2) THEN l
READ (7»200•REC=NEXT) L1»L2•L3»L4

C THE VARIABLE NAME IS CDMPARED AGAINST THE NAMES DF C(NSTANTS• COLNTERS
C AND PARAMETERS IN THE PROGRAM, AND DICE THE MATCH HAS BEEN FOUND• ITS
C VALUE IS ASSIGNED T0 L2. ’

IF (L1 .EQ. 1) THEN
00 20 I = 1»MI*I1•1

IF (L2 .EQ. CQISIII) THEN
W

L2 = CONVAL(I)
GOT0 21

ENDIF

20 CCNTINJE
E

DO 22 I = 1•N|13-1
. IF (L2 .EO. CU.NI'(I)) THEN

L2 = CNTVAL(I)
GOTD 21 ‘

ENDIF
22 CONTINJE

DD 49 I = 1;N.H5~1
IF (L2 .EB. PAR(I)) THEN

READ (8»500•REC=L2) T
L2 = T
GOTO 21

ENDIF
49 CGITIMJE
C IF THE VALUE IS A NIGER; ITS VALUE IS READ FRG1 THE CGISTANTS
C FILE; AND ASSIGNED T0 L2.

ELSEIF (L1 .EG. 2) THEN
READ (4•300;REC=L2) T
L2 = T

ENDIF
C THE VARIABLE NAME IS CGIPARED AGAINST THE NAMES DF CDNSTANTS• CGNTERS
C AND PARAMETERS IN THE PROGRAM• AND (ICE THE MATCH HAS BEEN FOLND• ITS
C VALUE IS ASSIGNED T0 L4.
21 IF (L3 .EQ. 1) THEN)

D0 23 I = 1»M.M1-11
IF (L4 .EQ. C(NS(I)) THEN

L4 = CGNALII)
GOTD 25 .

ENDIF

23 CCNTIMJE E E

00 24 I = 1•MI(3-1
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IF (L4 .EG. COUNTIII) THEN
< L4 = CNTVAL(I) '

GOTO 25
ENDIF „

24 CONTINUE
DO 59 I = 1•NUM5·1 I . «

IF (L4 .E0. PAR(I)) THEN
READ (8•5OU;REC=L‘|·) T
L4 = T
GOTO 25 0 .

ENDIF 2

59 CONTINUE « g ‘

C IF THE VALUE IS A NUMBER• ITS VALUE IS READ FROM THE CONSTANTS
C FILE; AND ASSIGNED TO L4.

' ELSEIF (L3 JEQ. 2) THEN“ “ ·
READ (4»3DO»REC=L4) T
L4 = T ~

EDIF
25 LZ = L2 + 16 »

IONUM(L2) = L4
IF (L2 .LT. 16 .OR. L2 .GT. 32) CALL USER(10)
vAL1= L2 ’

IF (L4 .NE. O .AND. L4 .NE. 1) CALL UER(8)
VAL2 = L4 ·

C DEPENDING ON THE PORT NUMBER AND THE STATE OF THE PORT THE
C CORESSPONDING PORT IS GIVEN THE VALUE 0 OR 1

IF (VAL1 .EQ. 17) THEN _
IF (VAL2 .EQ. 1) THEN

P17 = 1 ·
ELSE

P17 = 0
ENDIF „

ELSEIF (VAL1 .EG. 18) THEN
IF (VAL2 .E0. 1) THEN

P18 = 1
ELSE

P18 = 0
ENDIF ·

ELSEIF (VAL1 .EG. 19) THEN
_ IF (VAL2 .EQ. 1) THEN

P19 = 1 ‘ 0
ELSE

P19 = 0 '
ENDIF

ELSEIF (VAL1 .EQ. 20) THEN
IF (VAL2 .EQ. 1) THEN .

P20 = 1 2 ~
ELSE E

P20 = 0
ENDIF ‘

ELSEIF (VAL1 .EQ. 21) THEN . .
IF (VAL2 .EO. 1) THEN· P21 = 1 „
ELSE 2

P21 =
0ENDIF

ELSEIF (VAL1 .E0. 22) THEN
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IF IVAL2 „EH. 1) THEN
P22 = 1

ELSE “
P22 = 0 .

ENDIF _ E P
ELSEIF (VAL1 .EQ. 23) THEN

IF IVALZ .EQ. 1) THEN
P2S = 1

ELSE _
P2S = 0

’
V ENDIF ' g ‘

ELSEIF (VAL1 .EQ.·24) THEN
IF (VAL2 .EQ. 1)THENP24

= 1
ELSE

P24 = 0 , ·
ENDIF

ELSEIF (VAL1 .EO• 25) THEN
IF (VAL2 .EQ. 1) THEN

P25 = 1
ELSE

P25 = 0
ENDIF

ELSEIF lVAL1 .EQ. 26) THEN
IF (VAL2 .E0. 1) THEN

P26 = 1
ELSE

P26 = 0
ENDIF

ELSEIF (VAL1 .EQ. 27) THEN
IF (VAL2 .E0• 1) THEN

P27 = 1
ELSE

P27 = 0
ENDIF

ELSEIF (VAL1 .EQ• 28) THEN
IF IVAL2 .EQ• 1) THEN

P28 = 1
ELSE

P28 = 0
ENDIF

ELSEIF IVAL1 •EQ• 29) THEN
IF (VAL2 •EQ• 1) THEN

P29 = 1
ELSE

P29 = 0
ENDIF

ELSEIF (VAL1 .EH. 30) THEN
IF (VAL2 .EQ. 1) THEN

P30 = 1
ELSEPS0 = 0 ‘
ENDIF

ELSEIF lVAL1 .EB• 31) THEN
IF IVAL2 .EQ. 1) THEN

PS1 = 1 .
ELSE

PS1 = 0
ENDIF

ELSEIF IVAL1 .E0. 32) THEN
IF (VAL2 .EG• 1) THEN

PS2 = 1 .
ELSE

PS2 = 0
ENDIF

ENDIF „
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C VAL1 IS THE GJTPUT PORT NIGER AND VAL2 IS THE STATE OF THE PORT _

CODE = 3 . D

C CALL THE GRAPHICS DISPLAY PROGRAM
CALL DEPUTY1 lXVÄL •YVÄL aZVAL aRVÄL]

NEXT = NEXT + 1
ENDIF

200 FORMAT! 17Xa7! 1XaI4))
210 FORMAT! 6XaF8. 2 I ‘
300 FORMAT! 22XaF8. 2)” 400 FORMAT! 2XaI1•2(2xaI8II
500 FORMAT! 4Xa4! 2XaF8.2 II
900 FORMAT! 2XJ1a2XaI8a2XJBa2XaF8.2a2XJ8I

RETURN
END

C SIBROUTINE FLGI

C THIS SLBROUTINE HANDLES ALL THE FLO! OF CCUTROL CGUANDS .

C PARAMETER DEFINITIGI: '

C K2 - SLBTYPE OFCGUANDC
1 · BRANCH

C 2 - TESTC
C 3 — TESTI
C 4 - TESTP
C 5 — BREAKPOINT

C SLBRGJTINES CALLED BY THIS PROGRAM ARE 2
C CHECK »ERRORaRUIDO »U$ERaWRITER•

SIBRGJTINE FLON! K2)

INTEGER CGNT! 50 I aCNTVAL! 50 I aPALLET! 10 I aPALPTS! 10 I •PÄRT@( 10)
INTEGER CONS! 100 I aAGG! 20 I aPAR! 50 I aPNTVAL! 100 IaVAL5
INTEGER SS a$LPÄY aPART1 •PÄRT2 aVAL1 aVAL2 aRE1-VÄL aBASC
INTEGER P1 aP2aP3aP4aP5aP6aP7aP8aP9aP10aP11aP12aP13aP14aP15
INTEGER P16 aP17aP18aP19aP20 aP21aP22 •P2$ aPZ4aPZ5aPZ6aPZ7aPZ8
INTEGER P29aP30aP31aP32 aANS
REAL THONI aTI·|THI aZINaRINaCODE
CHARACTER *10 CELNAH

DIMENSIG4 LASLB! 10 I JGAU! 32 I aCONVAL! 100 IaL! 5 I aM! 10 I aP! 4 I
DIMENSICN XPAL! 10 a50 I aYPAL! 10 a50 I aZPAL! 10 a50 I aRPAL! 10 a50 I
DIMENSIGI XPNT! 100 I aYPNT! 100 I aZPNT! 100 )aRPNT! 100)
DIMENSIGI XAGG! 20 I aYÄG$( 20 I aZÄGG( 20 IaRAGG! 20)
DIMENSICN XPAR! 50 I •YPÄR( 50 IaZPAR! 50 I aRPAR! 50)
CGMON/A/CGJNTaCNTVAL aPALLET aPALPTS aPART)ß
CGIKN/B/CONS •C@VÄL aPAR aPNTVAL aAGGaNREC
COIMGI/C/LASIB aIOMUa LASTaNEXT aALINaPAY azlmaIC
COMMON/D/XPAL aYPAL aZPAL aRPAL aXVAL aYVAL •ZVÄL aRVAL
CGGIW/E/XPNTaYPNT•ZPNT•RPNT•XÄGGaYÄGG•ZÄGGaRÄGG
COM1ON/F/NU1aMU2aßlßaMIM4aNLU5 aN.U6 aXPARaYPARaZPARaRPAR
CIIIIIN/G/SSaSLPAY aPART1 aPART2 aPAYOLD aVAL1 aVAL2 aRETVÄL aBASC
CG‘!KIN/H/ THONI aTHT"I aZINaRINaCODE ICELNAIBVALS
CQMON/J/ XMINaXMAXaYMINaYMAXaS>04INaS>04AXaSYMINaSYMAX
C!IiMIN/P/ P1 2PZ •P3aP4•P5»P6 •P7aP8•P9•P1O aP11 aP12 aP13 )P1(|aP15
CO)|‘|!N/Q/ P16 aP17aP18aP19aP20 aP21 aP22aP23 aP2‘•aP25aP26 aP27aP28
CGMONIRI P29aP30 aP31aP32
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C BRATGH

C READ THE IGJECT FILE FOR THE VARIABLE NIGER OF THE LABEL. READ THE
C SYIGOL TABLE FILE FOR THE STATEMENT NIGER OF THE LABEL; AND
C ASSIGN IT TO THE VARIABLES L3 AND NEXT; NHICH IS THE NEXT
C STATEMENT NJMBER TO BE EXECUTED.
C L1 AND L2 REPRESENTTHE LABEL. 4

IF (K2 .EQ. 1) THEN
READ (7;100;REC=NEXT) L1;L2
READ (8;110;REC=L2) CC

„ L3 = Cc
NEXT = L3

V C _ TESTC A

C READ THE ®JECT FILE FOR THE CIIMAND PARAMETERS. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE NAME; AND 2 IF IT IS A NIGER. L2 IS THE
C VARIABLE / CONSTANT NIGER. L3 IS 1 IF THE PARAMETER IS A VARIABLE
C NAME AND 2 IF IT IS A NIGER. L4 IS THE VARIABLE / CGJSTANT NIGER.‘ C ·L5 IS THE VARIABLE NIGER OF THE LABEL. „
C THE SYMBOL TABLE FILE IS READ FOR THE STATEMENT NIGER OF THE LABEL;
C AND THIS VALUE IS ASSIGNED 'TO L6.
C L1 AND L2 REPRESENT THE CMNTER NAME; L3 AND L4 REPRESENT THE
C COLIITER VALUE; L5 REPRESENTS THE LABEL.

ELSEIF (K2 .EQ. 2) THEN F A

READ (7;100;REC=NEXT) L1;L2;L3;L4;L5
READ (8;110;REC=L5)”CC
L6 = CC .

C THE COINTER NAME IS CIMPARED AGAINST THE NAFES OF COLNTERS AND
C PARAMETERS IN THE PROGRAM; AND (MCE THE MATCHHAS BEEN FUND; ITS
C VALUE IS ASSIGNED TO L2.

DO 20 I = 1;NI43-1
IF (L2 .EQ. C0|.NT(I)) THEN „ E

L2 = CNTVAIJIQ) VGOTO 21 ·— · ~ · -· ‘
ENDIF V

2D CGITINJE

DO 27 I 1;NI15-1
A E °_

. IF (L2 .EQ. PAR(I)) THEN-
U U

READ (B;500;REC=L2)TL2
= T

GOTO 21
ENDIF E V· V .

27 comxws * · ‘

C IF THE VALUE TO BE CGPARED TO IS A VARIABLE NAME; IT IS CHECKED
C CHECKED AGAINST NAMES OF CGISTANTS; CGNTERS; AND PARAMETERS TILL
C ‘A MATCH IS FIIND. THEN ITS VALUE IS ASSIQIED TO L4.

21 IF (L3 .EQ. 1) THEN

DO 22 I = 1;NI(1·1 V
IF (L4 .EQ. CGIS(I)) THEN ‘

” L4 ¤ C(INAL( I)
WTO 23
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ENDIF

22 CINTINJE
H

DO 24 I = 1:NI‘|3-1
IF (L4 .E0. COlI~IT(I)) THEN

L4 = CNTVAL(I) ‘
GOTO 23 ‘

ENDIF

24 CONTINJE
DO 28 I = 1:NI45-1

IF (L4 .EQ. PAR(I)) THEN
READ (8:500:REC=L4) T .
L4 = T
GOTO 23

ENDIF
28 CQITINJE
C IF THE VALUE IS A NIGER: ITS VALUE IS READ FRG4 THE CIIISTANTS
C FILE:·AND ASSIGNED TO L4.

ELSEIF (L3 .E0. 2) THEN Ä
REÄD (Ö:ZUU•REC=L4) T
L4 = T

ENDIFC
THE VALUE IS CHECKED TO BE HITHIN VALID LIMITS: AND IF MT: AN

C ERROR MESSAGE IS DISPLAYED. OTHERHISE THE TEST IS DONE: AND
C DEPENDING ON THE OUTCOME: THE NEXT STATEMENT TO BE EXECUTED
C IS DETERMINED.

23 IF (L4 .GT. 32767 .OR. L4 .LT. -32767) CALL USER(11)

IF (L2 .EQ. L4) THEN
NEXT = L6

ELSE
NEXT = NEXT + 1

ENDIF
C TESTI
C READ THE OBJECT FILE FOR THE CGMAN) PARAMETERS. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE NAME: AND 2 IF IT IS A NIGER. L2 IS THE

' C VARIABLE / CGISTANT NIGER. L3 IS 1 IF THE PARAMETER IS A VARIABLE
C NAME AND 2 IF IT IS··A„NIGER. L4 IS THE VARIABLE / CIIISTANT NIGER.
C L5 IS THE VARIABLE NIGER OF THE LABEL.
C THE SYMBOL TABLE FILE- IS READ FOR THE STATEMENT NIGER OF THE LABEL:
C AND THIS VALUE IS ASSIGNED TO L6.
C L1 AND L2 REPRESENT THE DI PORT: L3 AND L4 REPRESENT THE
C DI VALUE: L5 REPRSENTS THE LABEL.

ELSEIF (K2 .EQ. 3) THEN
READ (7:100:REC=NEXT) L1:L2:L3:L4:L5
READ (8:110:REC=L5) CCL6 = CC _

C THE VARIABLE NAME IS CGIPARED AGAINSTM THENAMES OF CCIISTANTS: CGNTERS
C AND PARAMETERS IN THE PRWRAM: Am GBE THE MATCH HAS BEEN FGIID: ITS
C l VALUE IS ASSIGNED TOL2. A

IF (L1 .EG. 1) THEN
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' DD 3D I = 1•N.M1-1 Ä
IF (L2 .EQ.C(NS(I))L2

= CONVALIII · ‘
GOTO 31 *

ENDIF

30 CDNTIMJE _„ “ -_
— D0 37 I =1;N.I‘|3j1IF

(L2 .EQ. C(I.N1'(I)) THEN
L2 = CNTVALII)
GOTD 31 Ä Ä

ENDIF · Ä _ _

37 CCNTIMJE—‘Ä

DO 38 I = 1»NI‘|5-1 ·

IF (L2 .EG. PAR(I)) THEN
READ (8»5DD;REC=L2) T Ä
L2 = T
GOTD 31

ENDIF

38 CQITINJE

C ' IF THE VALUE IS A NIGER; ITS VALUE IS READ FRGI THE CCNSTANTS
C FILE; AND ASSIGNED TD L2.

ELSEIF (L1 .EQ. 2) THEN
READ (4»2D0»REC=1.2) T
LZ = T

ENDIF
C THE VARIABLE NAME IS CGIPARED AGAINST THE NAMES OF C(N$TANTS» CGNTERS
C AND PARAMETERS IN THE PROGRAM• AND GCE THE MATCH HAS BEEN FD(ND• ITS
C VALUE IS ASSIGNED TD L4.

‘ 31 IF (L3 .EQ. 1) THEN

D0 32 I = 1»NI11—1 ‘

IF (L4 .EQ. C0|S(I)) THEN
L4 = CGNAUI)
GDT0 33 Ä .

ENDIF

32 CGITINIE
1

l D0 34 I = LMH3-1 ~

IF (L4 .EQ. CGNT(I)) THEN’ L4 = CN'|'VAL(I) Ä
GDTD 33

ENDIF1 sa commus _- „
E e DD 39 I = IJIMS-1

IF (L4 .EH. 'PAR(I)) THEN
READ (8•5D0•REC=L4) T
L4 = T
GDTD 33 .
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EDIF
39 CONTINUE
C IF THE VALUE IS A NUMBER; ITS VALUE IS READ FROM THE CONSTANTS
C FILE, AND ASSIGNED TO L4. _· .

ELSEIF (L3 .EQ. 2) THEN
READ (‘|·»2OU•REC=L¢] T
L4 = T

ENDIF
C THE DI PORT IS CHECKED TO BE NITHIN LIMITS• OTHERHISE AN ERROR
C MESSAGE IS DISPLAYED.”
C THE VALUE OF THE DI PORT IS GOT FROM THE USER AND ITS VALUE IS

33 IF (L2 .LT. 1 .OR. L2 .GT. 16) CALL USERl7)

VAL1=L2
VAL2=L4 A

CALL TTOUT(0•16»1•'IS THE PORT ON/OFF (1/O) ?';26•26•31)
CALL TTOUT(0•17•1;'ENTER 0 OR 1 AND HIT RETURN?'»28»28•31)
READl*»*)ANS
IF (AN .EQ. '1') THEN
VALZ = 1
ELSE
VAL2 = 0
ENDIF

» C VAL1 IS THE PORT NUMBER AND VAL2 IS THE STATE OF PORT
A C THE USER ENTERS THE STATE OF THE PORT.

IF (VAL1 .EG. 1) THEN
IF (VAL2 .EQ; 1) THEN

P1 = 1
ELSE _

P1 = 0 H
ENDIF

ELSEIF (VAL1 .EB. 2) THEN
IF (VAL2 .E0. 1) THEN

PZ = 1
ELSE

P2 = 0 ·
ENDIF

ELSEIF (VAL1 .EB. 3) THEN
IF (VAL2 .EB. 1) THEN

P3 = 1
ELSE

P3 = 0 A
ENDIF

ELSEIF (VAL1 .EQ. 4) THEN
IF lVAL2 .EQ. 1) THEN

P4= 1
ELSE

P4 = 0
ENDIF

ELSEIF (VAL1 .EQ. 5) THEN
IF (VAL2 .EQ. 1) THEN

P5 = 1 ‘
ELSE

P5 = 0
ENDIFELSEIF

(VAL1 .EO. 6) THEN A
IF (VAL2 .EQ. 1) THEN .‘ P6 = 1
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ELSE
P6=0

ENDIF
ELSEIF (VAL1 .59. 7) THEN

IF (VAL2 .59. 1) THEN
P7=1 ·

ELSE
P7=0

ENDIF
ELSEIF (VAL1 .59. 8) THEN

IF (VAL2 .59. 1) THEN
P8=1

ELSE
P8=0 ‘ .

ENDIF
ELSEIF lVAL1 .59. 9) THEN

IF (VAL2 .59. 1) THEN
P9=1

ELSE
P9=0

ENDIF
ELSEIF (VAL1 .59. 10) THEN

IF (VAL2 .59. 1) THEN
P10=1

ELSE
P10=0

ENDIF
ELSEIF (VAL1 .59. 11) THEN .

IF IVALZ .59. 1) THEN
P11=1

ELSE
P11=0

ENDIF
ELSEIF IVALI .59. 12) THEN

IF (VAL2 .59. 1) THEN
P12=1

ELSE
P12=0ENDIF _

ELSEIF (VAL1 .59. 13) THEN
IF (VAL2 .59. 1) THEN

P13=1
ELSE

P13=0
ENDIF

ELSEIF IVAL1 .59. 14) THEN
IF IVALZ .59. 1) THEN

P14=1
ELSE

P14=0" ENDIF
ELSEIF (VAL1 .59. 15) THENV IF (VAL2 .59. 1) THEN

P15=1
ELSE .

P15=0 _
ENDIF

ELSEIF (VAL1 .59. 16) THEN
IF (VAL2 .59. 1) THEN

P16=1
ELSE *

P16=0 ·’ —«
ENDIF

ENDIF

C VAL1 IS THE PORT AND VAL2 IS THE STATE OF THE ORT lL6=LABEL)
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CODE = 2.0
C CALL THE GRAPHICS DISPLAY PROGRAM

CALL DEPU'I’Y1 ( XVAL»YVAL•ZVAL•RVAL) ·

C L4 = VAL2 ,
C IF (L4 .NE. 0..AND.'L4 .NE. 1) CALL USERIB)
C THE DI VALUE IS THEN CHECKED AGAINST THE USER‘S VALUE» AND BASED
C Gl THE ¢IJTCG1E; THE NEXT STATEMENT TO BE EXECUTEO IS DETERMINED.

_ IF (VAL2 .E0. L4) THEN
NEXT = L6 ’

° ELSE
NEXT = NEXT + 1

ENDIF

C TESTP ‘

, C READ THE OBJECT FILE FOR THE CCIHAND PARAMETERS. L1 IS 1 IF THE
C PARAMETER IS A VARIABLE NAME» AND 2 IF IT IS ·A NIGER. L2 IS THE
C VARIABLE / CONSTANT NIGER. L3 IS 1 IF THE“PARAMETER IS A VARIABLE
C NAME AND 2 IF IT IS A NMBER. L4 IS THE VARIABLE / CGQSTANT NIGER.
C L5 IS THE VARIABLE NIGER OF THE LABEL.
C THE SYMBOL TABLE FILE IS READ FOR THE STATEMENT NIGER OF THE LABEL) '
C AND THIS VALUE IS ASSIGNED TO L6.
C L1 AND L2 REPRESENT THE PALLET NAME, L3 MD L4 REPRESENT THE

» C PALLET VALUE; L5 REPRESENTS THE LABEL. '

ELSEIF (K2 .EG. 4) THEN
READ (7,100,REC=NEXT) L1»L2•L3.L4•L5 4 “
READ (8•110•REC=(.5)—= CC ’ „
L6 = CC . ° - E · ‘ . ‘

C THE VARIABLE NAME IS AGAINST THE NAMES OF PALLETS
C IN THE PROGRAM; AND (IIZE THE MATCH HAS BEEN FUND; ITS
C VALUE IS ASSIGNED TO L2. - „ .

IF (L1U.EQ. 1) THEN T

DO 40 I = 1»NI|6-1

IF (L2 .EQ. PALLET(I)) THEN
L2 =PARTIÜII)GOTO

41 . '
ENDIF40

CGJTINJE U

ENJIF 4 U

C THE VARIABLE NAME IS CGPARED AOAINST THE NAMES OF C(I(STANTS» COINTERS
. C AND PARAMETERS IN THE PR$RAM• AND OCE THE MATCH HAS BEEN F0.ND• ITS

C VALUE IS ASSIGDED TO» L4.

41 IF (L3 .EQ. 1) THEN

DO 42 I = 1•NI11·1

IF (L4 .EQ. CONS(I)) THEN
L4 = CGNALII) V

- GOTO 43

Appendix C. 120



ENDIF
42 CDNTINJE

DD 44 I = 1»MN3-1
IF (L4 .E0. CGNT(I)) THEN

L4 = CNTVAL(I) ~
GOTO 43

ENDIF

44 CDNTIMJE
4

DO 49 I = 1•N.N5-1

IF (L4 .EQ. PAR(I)) THEN
READ (8;500»REC=L4) T
L4 = T _
GDTD 43

ENDIF

49 CONTIMJE A
C IF THE VALUE IS A NIGER; ITS VALUE IS READ FRW THE CGWSTANTS ·

- C FILE; AND ASSIGNED T0 L4.
ELSEIF (L3 .EG. 2)-THEN

REÄU (4»20D»REC=L4) T— L4 = TENDIF ‘
C THE CDMPARISDN IS THEN MADE; AND BASED W THE GJTCG4E• THE NEXT
C STATEMENT TD BE EXECUTED IS DETERMINED.

43 IF (L2 .E0. L4) THEN
NEXT = L6 .

ELSE
NEXT = NEXT + 1

ENDIF

C BREAKPOINT
C HHEN THIS CGMAND IS E|$GNTERD• A MESSAGE IS SEND TD THE USER
C INFORMINE HIM DF THE DCCURENZE DF A BREAKPOINT AND TD HIT ANY KEY
C TD CDNTINJE HITH THE PRDGRAM SIIIJLATIW.

ELSEIF (K2 .E0. 5) THEN,

CALL U$ER( 12)
NEXT = NEXT + 1

ENDIF
1 1 V E

99 FORMAT(2X•I1•3(2X»I8))
ut

100 FORMATI 17X•5( 1X»I4))
110 FORMAT(6X•F8.2)
200 FDRMATI 22X•F8. 2)500 FORMAT(4X»4( 2X»FB·.2)) _ q

RETURN — ~
END

C SIBRGJTINE CGN ‘

C THIS SLBRGITINE HAMLES ALL THE CGNTER CGIIATDS.
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C PARAJETER DEFINITIGQ:

C K2 — SIBTYPE OF CGHAND
C _ 1 - CGIPC
C 2 - DECR
C 3 - IWR
C 4 - SETC
C SLBRGJTINES CALLED BY THIS PROGRAH ARE :
C USER.

SLBRGJTINE C(l.N(K2)
V. L

INTEGER CG)NT( 50 ) ,CNTVAL( 50 J ,PALLET( 10 ) ,PALPTS( 10 J ,PART}K)( 10)
INTEGER CONSI100),AGG(20J,PAR(50J,PNTVAL(100),VAL5
INTEGER SS ,SLPAY :PÄRT1 :PARTZ :VÄL1 ,VAL2 :RETVÄL ,BASC
INTEGER P1,P2,P3,P4,P5,P6,P7,PB,P9,P10,P11,P12,P13,P14,P15
INTEGER P16,P17,P18,P19•P-20,P21,P22,P23,P24,P25,P26,P27,P2B
INTEGER P29,P30,P31,P32' REAL THGII ,THTHI,ZIN•RIN•CODE

_ CHARACTER *10 CELNAM A
DIMENSIIN LASLBI 10 J ,IORM( 32 ),CGIVAL( 100 J ,L( 5),H( 10 J ,P(4J
DIMENSIGI XPAL( 10 ,50 J ,YPAL( 10 ,50 J ,ZPAL( 10,50 )·,RPAL( 10 ,50)
DIMENSION XPNTI 100 J ,YPNT( 100 J ,ZPNT( 100 J ,RPNT( 100)
DIMENSICN XAGG( 20 ) ,YAGG( 20 ) ,ZAGG( 20 ),RAGG( 20)• DIMENSICN XPAR(50),YPAR( 50J,ZPAR( 50),RPAR( 50)
CQ!}/Ä/CGNT,CNTVAL :PÄLLET:PÄLPT$:PARTPU
COJMON/B/CONS,C(NVAL ,PAR,PNTVAL ,AOG »NREC
COMGON/C/LASLBJUNI]:LAST ,NEXT:ÄLIN:PÄY :2%:Ic
CGMIN/D/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
CGIIJN/E/XPNT,YPNT,ZPNT,RPNT,XAGG,YAGG,ZAGG,RAGG
COMM)/F/NUM1 ,M.|M2 ,MM3 ,MJM4,MM5,N(M6 ,XPAR ,YPAR ,ZPAR ,RPAR
COMIMJN/G/SS :$LPÄY :PÄRT1 :PÄRT2 :PÄYULÜ :VÄL1 ,VAL2 :RETVÄL ,BASC
CO1|*|(N/H/ THONI ,THTHI ,ZIN,RIN,CODE ,CELNAM,VAL5
CO|‘MON/J/ XHIN:XMÄX:YHIN:YHÄX:SXHIN:SXMÄX:$YHIN:$YMÄX
C0i‘|ON/P/ P1:PZ:P$:P‘!:P5:P6:P7:P8:P9:P10:P11:P1Z:P1$,P1‘hP15
CO||1(N/0/ P16,P17,P18,P19,P20,P21,P22,P23,P24,P25,P26,P27,P2B

A Cül*IG(/R/ P29,P50,P31,PS2

C CIMPC
C READ THE CGHAND PARAJGTER MIBERS. L1 IS THE VARIABLE MRBER OF
C OF THE CGJNTER. L2 IS THE CCNDITIGJ IN THE STATEMENT. L3 IS 2
C IF THE VALUE IS A NlBER AND 1 IF THE VALUE IS SPECIFIED AS A° C COLNTER OR A CGQSTANT. ” L5 IS THE LABEL NIGER. THE SYIBOL TABLE
C FILE IS READ AR RECORD L5, TO READ THE STATEHENT MABER OF THE
C LABEL, AND L6 IS ASSIGJED THE STATEHENT NIGER.
C L1 REPRESENTS COINTER NAME, L2 REPRESENTS THE CG4DITIG(,,
C _ L3 AND L4 REPRESENT THE CGNTER VALUE, L5 REPRESENTS THE LABEL.

IF (K2 .EQ. 1) THEN AREAD (7:300:REC?-NEXT] L1:L2:L3:L4:L5
READ (B,310,REC=L5) CC
L6 = CC

C THE COLIITER TO BE COPARED IS CHECKED AGAINST THE CGNTER NAMES
C AN0 PARANETER NAHES, AND ITS VALUE IS ASSIGNED TO VARIABLE J1.

DO 10 I = 1,NIß-1
IF (L1 .EQ• CGNTIIJJ THEN

J1 = CNTVAL(I)
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GOTO 11 Ü
E

.
ENDIF

10 CGITINJE
DO 17 I S 1•N.I15—1

IF (L1 .E0. PAR(I)) THEN
READ (8»600•REC=L1) T
J1 = T
GOTO 11

ENDIF V

17 CONTIMJE
C THE VARIABLE NAME IS CQIPARED AGAINST CG{$TANTS• C(lNTERS» AND
C PARAMETER NAMES; ITS VALUE IS ASSIGNED TO J2.
11 IF (L3 .EQ. 1)THEN

DO 14 I S 1•NH1—1 E

IF (L4 .EQ. C(N$(I)) THEN
J2 S C(NVAL(I)
GOTO 13

ENDIF
14 CINTIMJE

DO 12 I S 1•N„M3-1
IF (L4 .EO. C(IJNT(I)) THEN -

J2 S CNTVAL(I)
GOTO 13

ENDIF

12 CONTINJE
DO 18 I = 1»MI‘|5-1

IF (L4 .EO. PAR(I)) THEN
READ (8•600•REC=L4) T
J2 = T
GOTO 13

ENDIF

18 CINTIMJE

C IF THE VALUE IS A M.lBER• IT IS READ FRGI THE CÜSTANTS FILE• AND
C ASSIGNED TO J2.

ELSEIF (L3 .EO• 2) THEN
u

READ (4•400;REC=L4) T
J2 = T °
GOTO 13 1

EFDIF .
C THE CGIDITIGS ARE CGPARED HERE. L2 IS 1 IF THE CGIDITIGI IS
C "<"» 2 FOR "<="; 3 FOR ">°'• 4 FOR "S>"• 5 FOR "S"; AND 6 FOR "<>".
C THE NEXT STATEMENT TO BE EXECUTED IS ASSIGIED TO THE VARIABLE NEXT»
C DEPENDIPG ON THE G.|'I'CG4E OF THE CGIPARISGI. .

13 IF (L2 .EQ• 1 .AND. J1 .LT. J2) THEN
NEXT = L6

ELSEIF (L2 .EQ. 2 .AhI). J1 .LE. J2) THEN
NEXT = L6

ELSEIF (L2 .EO. '3 .AND. J1 .GT. J2) THEN
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NEXT = L6
ELSEIF (L2 .EQ. 4 .AND. J1 .GE. J2) THEN

NEXT = L6
ELSEIF (L2 .EQ. 5 .AND. J1 .EG. J2) THEN» NEXT = L6
ELSEIF (L2 .EQ. 6 .AND. J1 .NE. J2) THEN

NEXT = L6
ELSE ANEXT = NEXT ·•· 1
ENDIF _

GOTD 910
CDECRC

THE QJECT FILE IS READ FDR THE CGIITER VARIABLE NIGER.
C L1 AND L2 REPRESENT THE CGNTER NAME.

ELSEIF (K2 .EQ. 2) THEN
REÄÜ (7•3UÜ•REC=NEXT) 1.1yLZ

C THE CGIITER IS COMPARED TD THE CGNTER NAMES IN THE PRDGRAM; AND
C MGE THE MATCH HAS BEEN FGND; THE VALUE IS DECREMENTED; AND ITS
C VALUE IS HRITTEN TD THE SYIGDL TABLE FILE.

DD 20 I = 1;NI13-1
IF (L2 .EQ. CG.NT(I)) THEN .

CNTVAL(I) = CN'I'VAL(I) - 1
CC = CNTVAL(I)
HRITE (B;200;REC=L2) L2;CC
NEXT = NEXT + 1
QOTO 910

ENDIF

20 CGITINJE
C INR
C THE GJECT FILE IS READ FDR THE CGIITER VARIABLE NIGER.
C L1 AND L2 REPRESENT THE CGNTER NAME.

ELSEIF (K2 .EB. 3) THEN
READ (7;300;REC=NEXT) L1;L2 .

C THE COLNTER IS CGPARED TO THE CGNTER NAMES IN THE PRDGRAM; AND
C DNCE THE MATCH HAS BEEN FUND; THE VALUE IS INREMENTED; AND ITS
C VALUE IS HRITTEN TD THE SYIGDL TABLE FILE.

D0 30 I = 1;NI43-1

IF (L2 .EQ. C(l.NT(I)) THEN
CNTVAL(I) = CNTVALIIJ + 1
CC = CN'I'VAL(I)
NRITE (8;200;REC¤L2) L2;CC
NEXT = NEXT + 1 . ‘
GOTO 910 E

ENDIF
30 CGITINIE

C SETC 1
C THE OBJECT FILE IS READ FDR THE CCIIITER VARIABLE NIGER AND THE
C CINSTANT / VARIABLE NIGER TD BE ASSIGED T0 IT.
C L1 AND L2 REPRESENT THE CGIITER NAME; L3 AND L4 REPRESENT THE
C CDLNTER VALUE. A
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ELSEIF (K2 .EQ. 4) THEN -
READ (7»300•REC=NEXT) L1;L2»L3;L4 .

C THE CCINTER NAME IS CGQPARED TO THE NAMES IN THE PROGRAM. GIZE THE
C MATCH AHS BEEN FGND, THE INDEX FOR THE CGNTER IS ASSIGNED TO L5.

DO 40 I = 1•NI‘I3-1
IF (L2 .E0« CGNTIIH THEN

L5 = I V. · 4GOTO 999 ‘ 4 ·
ENDIF

40 _ CGITIMJE
C THE VARIABLE NAME FOR THE CGNTER VALUE IS CHECKED AGAINST
C CON$TANTS• C0lNTERS• AND PARAMETERS NAMES• AND THE VALUE IS° C ASSIGNED TO THE ARRAY CNTVAL.

999 IF (L3 .EQ. 1) THEN
DO 41 I = 1•NI|1-1 _

IF (L4 .EG. CG{S(I)) THEN
CNTVAL(L5) = CGNAUI)
NEXT = NEXT + 1 4
GOTO 990 ‘

ENDIF

41 CONTINJE °

DO 42 I = 1•hlM3—1

IF (L4 .EQ. CO|.NT(I)) THEN
CN1’VAL(L5) = CN'I'VAL(I)
NEXT = EXT + 1
GOTO 990 = . #

ENDIF · l
42 CONTIMJE

1 ‘ DO 43 I ¤ 1•MM5·-1 _ .

IF (L4 .EQ. PAR(·I)) THEN ~
READ(8•600;REC*L4) T „” CN'|'VAL(L5) = T
NEXI' = NEXT + 1
GOTO 990

ENDIF

43 CCNTINJE
C IF THE VALUE IS SPECIFIED AS A MAIER; THE C04STMITS FILE IS
C READ AND THE VALUE IS ASSIGNED TO THE ARRAY CN'I'VAL.

ELSEIF (L3 .EO.
V2)

THEN
READ (4»400•REC¤L4) T
CNTVAL(L5) = T ·
NEXT = NEXT + 1

ENDIF .

C THE CGNTER VALLE IS CHECKED TO BE HITHIN LIMITS• AM) IF )DT• AN
C ERROR MESSAGE IS DISPLAYED. OTHE|0(ISE• THE VALLE IS NRITTEN
C TO THE SYFBOL TABLE FILE. ·
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990 CC = CNTVAL! L5)
IF !CC .GT. 32767 .0R. CC . LT. -32767) CALL USER! 11)
NRITE !8,200,REC=L2) L2 ,CC

ENDIF
200 FORMAT! 1X,I3,2X,F8.2)
300 FORMAT! 17X,5! 1X,I4)) ·
310 FORMAT! 6X,F8. 2)
400 FORMAT! 22X,F8. 2)
500 FORMAT! 2X,I1,5! 2X,I8))
600 FORMAT! 4X,4! 2X,F8. 2))

910 RETURN
ENO_·

C SLBRGITINE PALL
E

C THIS SLBROUTINE HANDLES ALL THE PALLET CGMANDS.

C PARAMETER DEFINITIGI: .
C K2 - SLBTYPE OF CGHAN0
C 1 - GETPART
C 2 - NEXTPART
C 3 - PREVPART '
C 4 - SETPART

C SLBRGJTINES CALLED BY THIS PROGRAM ARE :
C CHECK ,ERROR ,USER,NRITEP ,NRITER. ”

SLBRCXITINE PALL!K2) ._
l

INTEGER CGNT! 50 ) ,CNTVAL! 50 ),PALLET! 10 ) ,PALPTS! 10 ) ,PARTN)! 10)
INTEGER CONS! 100 ) ,AGG! 20 ) ,PAR! 50 ) ,PNTVAL! 100 ) ,VAL5
INTEGER $$,SLPAY ,PART1 ,PART2 ,VAL1 ,VAL2 ,RETVAL ,BASC
INTEGER P1 ,P2 ,P3,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13 ,P14,P15
INTEGER P16 ,P17,P18,P19,P20 ,P21 ,P22 ,P23,P24»P25,P26 ,P27,P28
INTEGER P29 ,P30 ,P31rp}!
REAL THONI ,THTNI ,ZIN,RIN,COOE
CHARACTER *10 CE LNAM4 _ _ _ .

DIMENSIGI LASUB! 10 LIQIÄI! 32 ) ,CGNAL! 100 ) ,L! 5 ) ,M! 10 ) ,P! 4)
DIMENSION XPAL! 10 ,50 ) ,YPAL! 10 ,50 ) ,ZPAL! 10 ,50 ) ,RPAL! 10,50)

_ DIMENSIGJ XPNT! 100 ),YPNT! 100 ),ZPNT! 100 ) ,RPNT! 100)
DIMENSICN XAGG! 20 ) ,YAG8! 20 DZAGG! 20 ) ,‘RAGG! 20)
DIMENSION XPAR! 50 ),YPAR! 50 ),ZPAR! 50 ) ,RPAR! 50 )

CGIKN/A/CGNT,CNTVAL {PALLET ,PALPT$,PARTPU
CIIMON/B/CINS,CüNAL,PAR,PNTVAL ,AGG,NREC .
COTMW/C/LASLB •IG·.]bLAST,NEXTaAI.IN •PAYaz}•IC
CIIHGI/0/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
COIIKJN/E/XPNT,YPNT,ZPNT,RPNT,XAGG,YAGG,ZAGG,RAGG
CGQIZN/F/NM1 ,NM2,hlI!3 ,N.|14,MM5 ,N.l‘|6 ,XPAR,YPAR,ZPAR,RPAR
COIMGVG/SS,$LPAY ,PART1 ,PART2 ,PAYOL0 ,VAL1 ,VAL2 ,RETVAL ,BASC
CGi‘KN/H/ THONI ,THTHI ,ZIN,RIN,C'O0E ,CELNAM,VAL5 „
CÜIÖ/LV XMIN,XMAX,YMIN,YMAX,S)04IN,S)01AX,SYMIN,SYMAX
COPMGVPI P1 ,P2,P3,P4,P5,P6 ,P7,P8,P9,P10,P11,P12,P13,P14,P15
COI‘|I'N/Q/ P16 ,P17,P18,P19,P20 ,P21,P22,P23,P24,P25,P26,P27,P28
CQIKN/N P29,P30,P31,P32

_ C SETPART
C REA0 THE CGMNU PARAFETER VARIABLE NIGER.
C L1 AN0 L2 REPRESENT THE PALLET NAME .

IF !K2 .EO. 1) THEN
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H . READ I7»100»REC=NEX'|') L1•L2 · ‘

C CHECK THE VARIABLE NIGER AGAINST PALLET NIGERS. TRANSMIT THE .
C CDORDINATES OF THE PALLET POINT OT THE GRAPHICS DRIVERS. HITH A CODE

IF (L1 .E0. 1) THEN
DO10I=1,NI16-I) >· ·.

IF (L2 .E0.iPA*LLET(I)) THEN
XVAL = XPALILPARTNNII)
YVAL = YPAL(I»PAR1NJ(Il)
RVAL = RPALlI•PARTN0lIl)

CODE = 1.0.
C CALL THE GRAPHIC DISPLAY PROGRAM

CALL DEPUTY1 (XVAL;YVAL»ZVAL»RVAL)
l GO TD 900

ENDIF
10 CIIITINJE

ENDIF -
C NEXTPART
C READ THE CGMAND PARAMETER. .
C L1 AND L2 REPRESENT THE PALLET NAME. _

ELSEIF (K2 .EQ. 2) THEN
READ (7»100»REC=NEXTl L1•L2

C CHECK THE VARIABLE NIGER AGAINST PALLET NIGERS. ONIE THE PALLET
C NAME HAS BEEN FDUND; INIREMENT THE ARRAY~‘PARTN)• IF ITS VALUE
C IS LESS THAN THE TOTAL NIGER OF POINTS. OTHERHISE SET PARTN) TO 1.
C THE Z VALUE IS SET TO THE CURRENT Z VALUE OF THE ARM.

IF IL1 .EG. 1) THEN
DO 20 I = 1•NI46-1

IF (L2 .E0. PALLETIIH THEN

IF (PARTNNI) .LT. PALPTSIIH THEN
PART}D(I) ¤ PART|D(I) + 1ELSE _
PARTVDII) = I

ENDIF
ZPAL(I•PAR‘I"NJII)) = ZVAL
GOT0 900 A

ENDIF
20 CGITINIE

ENDIF

C PREVPART
C READ THE CGNAN) PARAMETER.
C L1 AND L2 REPRESENT THE PALLET NAME.
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ELSEIF (K2 .E9. 3) THEN
READ (7»100;REC=NEXT) L1•L2

C CHECK THE VARIABLE MIBER AGAINST PALLET NJBERS. MCE THE PALLET
C NAME HAS BEEN FOUND, DECREMENT THE ARRAY PARThD» IF ITS VALUE
C IS GREATER THAN 1. OTHERHISE SET PARTNO TO THE MAXIIIM VALUE OF PARTS.
C THE Z VALUE IS SET TO THE CURRENT Z VALUE OF THE ARM.

IF (L1 .EQ. 1) THEN
DO 50 I = 1»NI‘I6-1

IF (L2 .EQ. PALLET(I)) THEN
IF (PARTMNI) .GT. 1) THEN

PARTNO(I) = PARTNO(I) - 1
ELSE

PART}D(I) = PALPTSII)
ENOIF
ZPAL(I•PART}K)(I)) = ZVAL
GOTO 900

ENOIF

30 CINTIMJE »' ENDIF -
C SETPART
C READ THE COFMAND PARADETERS. - _
C L1 AND L2 REPRESENT THE PALLETNAME• L3 AND L4 REPRESENT THE
C PALLET VALUE.

ELSEIF (K2 .E0. 4) THEN
REÄU (7•1Ü°•REC=NEXT] L1•L2•L3•L4

C SEE IF THE PALLET VALLE IS DEFINED AS A CG($TANT• CGNTER OR AS A
C PARAMETER AND DETERMINE ITS VALUE AND ASSIGN IT TO L4. ‘

” IF (L3 .E0. 1) THEN

DO 40 I = 1•MI(1-1

IF (L4 .EQ. C(N$(I)) THEN
L4 = CGNALII)
GOTO 41 ‘

ENOIF

40 C(NTIN)E
DO 42 I ¤ MIB-1

(

IF (L4 .EQ. C0..NT(I)) THEN
L4 = CNTVAL(I)
GOTO 41

ENOIF
42 C(I(TINJE

1
.

· no es 1 = 1.ru•s—1
IF (L4 .EG. PAR(I)) THEN

READ (8•200•REC=L4) T
L4 = T ‘
GOTO 41

ENOIF
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43 CONTINJE
C IF THE PALLET VALUE IS A NMBER; READ FR04 THE CCNSTANTS FILE AND
C ASSIGN IT TO THE VARIABLE

L4.ELSEIF(L3 .EQ. 2) THEN
READ (49300•REC=L4) T
L4 = T

ENDIF
C CHECK THE VARIABLE NIBER OF THE PALLET AGAINST THE PALLET NIBERS.
C G£E THE MATCH HAS BEEN FUND; SET THE ARRAY PARTN) TO L4; IF L4
C IS IN THE VALID RA!GE• OTHERNISE• DISPLAY AN ERROR MESSAGE.
C ALSO SET THE Z VALUE OF THE POINT EMIAL TO THE CURRENT Z VALUE.
41 IF (L1 .E0. 1) THEN

DO 44 I = 1•NM6-1

IF (L2 .E0. PALLET(I)) THEN
IF (L4 .LE. PALPTS(I)) THEN

PARTN)(I) = L4
ELSE

CALL USER( 13)
ENDIF

ZPAL(I•PART!D(I)) = ZVAL ~
GOTO 900

ENDIF E

44 CGITINJE
ENDIF

ENDIF
99 FORMAT(2X•I1»4(2X»F8.2))
100 FORMAT(17X»7(1X9I4))
200 FORMAT( 6X»F8. 2)
300 FORMAT( 22X9F8. 2)

C SET THE NEXT STATEIENT NIBER TO BE EXECUTED• AND RETURN.

900 NEXT = NEXT + 1

RETURN
END

C $8R(I.ITINE $81

C THIS $8R$JTII£ HANILES SIBRUJTINE CGI1A}$S
C PARAMETER DEFINITIG1:

VC K2 - $8TYPE OF CGHA}0
C 1 - $8R
C 2 - END

$8RUJTINE $81(K2) E

INTEGER CG.NT( 50 )9CNTVAL( 50 ) 9PALLET( 10 )9PALPTS( 10 ) 9PARTm( 10 )
INTEGER CONS( 100 ) •AGG( 20 ) •PAR( 50 ) •PNTVAL( 100 ) •VAL5
INTEGER $$}sLPÄY 9 PART]. 9PART2 9YAL1 9VAL2 9RETVAL 9BASC
INTEGER P1,P2;P3•P4$P5;P6•P7,P8;P9;P10,P11•P129P13•P14»P15
INTEGER P169P179P189P199PZU9P219PZ29PZ39PZÖ9PZ59PZ69PZ79P28

Appendix C.
V

R 129



INTEGER P29IP30IP31 IP32
REAL THGII ITHTNI IZINIRINICOOE
CHARACTER *10 CELNAM
OIMENSICN LASlB( 10 I IIGIRII 52 I IC!NVAL( 100 IIL( 5 I IM! 10 I IP! 4)
OIMENSION XPAL( 10 I50IIYPAI.( 10 I50 I IZPAL( 10 I50 )IRPAL( 10 I50 I
DIMENSION XPNT( 100 )IYPNT( 100 I IZPNT( 100 I IRPNT( 100)
OIMENSION XAGG( 20 I IYAGG( 20 I IZAGGI 20 I IRAGG! 20)
OIMENSION XPAR( 50 I IYPAR( 50 IIZPAR! 50 I IRPAR( 50 I
COIMIN/A/COINT ICNTVAL IPALLET IPALPTSIPARTIII
COMIKIN/B/CONS ICONVAL IPAR IPNTVAL DAGG PNREC
COIMON/C/LASLBIIONIIILASTINEXTIALINIPAY IZGIIIC
CGMON/O/XPAL IYPAL IZPAL IRPÄL IXVAL IYVAL IZVAL IRVAL
CÜÖDN/E/XPNT IYPNT DZPNT QRPNT IXÄGG IYÄGG IZÄ%IRÄGG

. CÜHW/F/MMIIIIKM2 INH} INIYO INM5IMMO IXPÄRIYPIRIZPÄR IRPÄR ·
COWION/G/SS ISLPAY IPART1 IPART2 IPAYOL0 IVAL1 IVAL2 IRETVAL IBASC
CÜMW/l‘V THONI ITHTHI IZINIRINICODE ICELNÄÜIVÄLS
COt|“|ON/J/ XMINIXMAXIYMINIYMAXIS><I1INIS><I4AXISY)‘IINISYMAX
CGI*I!IVP/ P1 IPZIPSIPÖIPSIPÖ !P7)P8)P9)P1°)P11)P1•2)P1•3!P14!P15
COMMON/O/ P16 IP17IP1BIP19IP20IP21 IP22 IP25IP24IP25IP26IP27IP2B V
CGIIIN/IV P29IP30 IP31 IP32

C IF THE CNIMAN0 IS °'ENO" I REA0 THE GJECT FILE TO FIGURE (UT THE
C THE NEXT STATEMEN'I' TO BE EXECUTE0 I AMI ASSIGN IT TO THE VARIABLE I NEXT.

IF (K2 .EG. 2) THEN
READ (7I100IREC=NEXT), L2 .
NEXT = L2 _ ·

ENDIF
99 FORHÄTÜ ZXIIIIZXIIBI · '
100 FORMAT! ZSXII4 I

RETURN ‘ — .
ENO

C SIBROUTINE $!B2

C THIS SIBRGITINE HANOLES CALLS TO SIBRUJTINES.
C THIS HANOLES A MAXIIIII OF 5 FORMAL PARAIfTERS. -

C PARAMETER OEFINITIGI:
I

C · K2 - STATEMENT MIBER IIIERE SIBRGITINE IS OEFIIEO

SLBRUJTINE S!B2( K2 I
‘ INTEGER CG.NI'( 50 I ICN'I'VAL( 50 I IPALLETI 10 IIPALPTSI 10 IIPARTIU( 10)

INTEGER CON$( 100 I IAGGI 20 I IPAR! 50 I IPNTVAL! 100 I IVAL5
INTEGER SS ISLPAY IPART1 IPART2 IVAL1 IVAL2 IRETVAL IBASC
REAL THGII ITHTHI IZINIRINICOOE
CHARACTER *10 CELNAM
OIMENSIGI LA$l8( 10 I IIGIMI 32 I ICGNAL! 100 I IL!5 I IM! 10 I IP! 4)
OIMENSIIN XPAL( 10 I50 IIYPAL( 10 I50 I IZPAL( 10 I50 )IRPAL( 10 I50 I
DIMENSION XPNT( 100 IIYPNT! 100 IIZPNT( 100 IIRPNT! 100)
OIMENSION XAGG( 20 I •YÄ%Ü 20 I IZAGG! 20 IIRAGG( 20)
OIMENSIIN XPAR( 50 I IYPAR( 50 I IZPAR! 50 IIRPARI 50 I

‘ - CGHQI/A/C(R.NTICN'I'VALIPALLETIPALPTSIPARTID
CGHON/B/CONSICWVAL IPARIPN'I'VAL DASS INREC
CUÖÜ/C/LÄSLBIIGIHILASTINEXTIÄLINIPÄY IZWIIC
CGMGVO/XPAL IYPAL IZPAL IRPAL IXVAL IYVAL IZVAL IRVAL
COWION/E/XPNT IYPNTIZPNTIRPNTIXÄGGIYÄGGIZÄGGIRÄGG
CQIIN/F/MMI INH2INH! INIHIMM5INM6 DXPAR IYPÄR IZPAR SRPAR

ISLPAY IPÄRT1 PPARTZ IPAYOLÜ DVALI IVÄLZ IRETVAL IBASC
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C¤·@/IV THINI ,THTHI ,ZIN,RIN,CODE ,CELNAM,VAL5
CÜ*@/J/ XMIN,XMAX,YMIN,YMAX,SXMIN,S)<|4AX,$YMIN,SYMAX
C(I|'¢I|/P/ P1,P2,P5,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
C(II¤|/Q/ P16,P17,P18,P19,P20,P21,P22,P23,P24,P25,P26,P27,P28 „
CGIKIVRI P29,P30,P31,P32

N4 = 1 . -
C READ THE STATEMENT NHERE SLBROUTINE IS DEFINED FOR THE STATEMENT
C NIGER OF THE °'ENO" STATEMENT OF SLBROUTINE, L1, FIRST EXECUTABLE
C STATEMENT OF SLBROUTINE, L2, AND THE FIVE FORMAL PARAMETER NIGERS,
C U1) THROUGH M5).

READ l7,1OU•REC=KZ) L1,L2,lL(I),I=1,5)

C READ THE "END" STATEMENT OF SLBRCIJTINE, AND NRITE THE SAME
C INFORMATION ALONG NITH THE NEXT STATEMENT NIGER TO BE EXECUTED
C GRE THE EXECUTIG4 OF THE SIBRCIJTINE IS CQIPLTE.

READ (7•11Ü,REC=L].] N1,N2•N3,N‘I·•N5
NRITE l7,110,REC=L1) N1,N2,N5,N4,N5,NEXT•·1

C READ THE STATEMENT NHERE THE CALL TO THE SIBRIIJTINE IS MADE, FOR
C THE VARIABLE / CONSTANT NIGERS OF THE FIVE FORMAL PARAMETERS.

READ (7,120,REC=NEXTl (MlI),I=1,10l

C CHECK IF THERE ARE ANY FORMAL PARAMETERS. IF THERE ARE ANY, SEE
C IF THEY ARE PASSED AS NIGERS OR AS VARIABLE NAMES. ‘

DO 10 I = 1,9,2 ”
IF (M(I) .EQ. O) GOTO 999

C IF THE PARAMETER IS A VARIABLE NAME, SEE IF THE VARIABLE IS A
C CINSTANT, OR A POINT, OR A COINTER, OR AN AGGREGATE.
C DEPENDING ON THE TYPE OF VARIABLE, EITHER ONE OR FOUR VALUES
C ARE ASSIGNED TO THE ARRAY P, AND VARIABLE IN IS SET TO 1 OR 4.

IF V(MlI) .E0. 1) THEN
DO 11 J = 1,NI11-1

IF (M(I·I·1)__.EG. CGJSIJU THEN _
Pl1) I CGNALIJ) ”
IN I 1

GOTOV9 ·
ENDIF

11 CGJTINJE
DO 12 J I 1,NI|2-1 l

xr (M(I·I·1)".EQ. mrvAu.m man
Pl1) I XPNTIJ)
P12) I YPNTIJI E
Pl!) I ZPNTIJI
PI4) = RPNT(J)
MN = 4 —

GOTO 9
ENDIF

12 CGITINJE

DO A13 J I 1,NIß-1
IF (M(I+1) .EQ. CGNTIJJI THEN .

-P(1) I CNTVALIJI
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N4 = 1 ·
GOTO 9

_ ENDIF

13 CWTINJE {
DO 14 J = 1•MI*|4—1

IF !M!I+1I .EQ. AGG!J]I THEN T
P!1I = XAGGIJI
P!2] = YAGG!JI

H P!3] = ZAGG!JI °
P!4] = RAGG!J I
NN = 4

T GOTO 9
ENDIF

14 CUITIMJE l V 1

C IF THE PARAMETER IS A CU|STANT• REAO THE CUBTANTS FILE FOR THE" C VALUE; AN0 SET IN EQUAL TO 1.
ELSEIF !M!I] .EQ. 2] THEN .

REÄD (Ö»3UU•REc=”!I+1I] Iclpplll
NN = 1

ENDIF
9 II = !I+1] / 2
C NRITE THE VALUE PASSEO INTO THE LOCATIUJ OF THE FORMAL PARAMETER
C IN THE SYIBOL TABLE FILE.

IF !L!III .6T. 0] THEN
V'

W
NRITE !8»400,REC=L!III] L! III•!P!KI•|(=1;IN)

ENDIF
10 CONTIMIE _

A
C UCE ALL THE FORMAL PARAMETERS HAVE BEEN IOENTIFIED• SET THE
C NEXT STATEMENT TO BE EXECUTE0 TO BE THE FIRST EXECUTABLE
C STATEMENT OF THE SLBRUJTINE.

999 NEXT = L2 ' „
99 FORMAT! 2X»I1»2X»IB]
100 FORMAT!‘17X•7! 1X•I4I I
110 FORMAT! 1X»I4»1X;I4»1X•I1•3!1X•I4] I
120 FORMAT! 17X•10!1X»I4II
300 FORMAT! 11X•I4»7X»FB.2] -
400 Y FORMAT! 1X;I3»4!2X»F8.2I] I _

RETURN
ENO

C SIBRUJTINE HHEREI

C THIS S!BRU.ITINE HANOLES THE "HHERE" CUIIA}0.

SLBRUJTINE NHERE

INTEGER CUNT! 50 I •CNTVAL! 50 I »PALLET! 10 I•PALPTS! 10 I »PARTIC! 10 I
INTEGER CUIS! 100 IIAGG! 20 I »PAR! 50 I •PNTVAL! 100 I»VAL5
INTEGER SS •SLPAY »PART1 »PART2 •VAL1 •VAL2 •RETVAL •BASC
REAL THU4I•THTHI•ZIN•RIN•COOE ‘
CHARACTER I10 CELNAM.

V 0IMENSIU{ LASIB! 10]•IUI.l1! 32 I•CUIVAL! 100 I»L!5I•M! 10 I »P! 4]
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DIMENSIGI XPAL( 10 »50 I •YPAL( 10•50 I •ZPAL( 10 •50 I •RPAL( 10 •50 I
DIMENSIGI XPNT( 100 I »YPNT( 100 I »ZPNT( 100 I ;RPNT( 100 I
DIMENSIIN XAGG( 20 I »YAGG( 20 I •ZAGG( 20 I •RAGG( 20)
DIMENSICN XPAR( 50 I •YPAR( 50 I »ZPAR( 50 I »RPAR( 50 I
COWIIN/A/COLNT •CNTVAL ,PALLET•PALPTS>PARTNI
CGIÜÜ/B/CON$;CWVAL•PAR•PNTVAL•AGG»NREC
COIMON/C/LASUB»IONI‘I»LAST•NEXT»ALIN»PAY •Z}sIc
COMMON/D/XPAL »YPAL •ZPAL »RPAL •XVAL »YVAL »ZVAL »RVAL
COMIGN/E/XPNT»YPNT•ZPNT»RPNT•XAGG»YAGG »ZÄGG1RÄGG
COIMON/F/NI11»NI*I2•NIß•NI14»NUM5»NLI16»XPAR»YPAR»ZPAR»RPAR
CGMON/G/SS ,SLPAY •PART1 »PART2 ;PAYOL0 ;VAL1 »VAL2 •RETVAL IBASC
CGMON/H/ THWI •THTWI 9ZIN •RIN •COUE »CELNAM •VAL5
CGiGN/J/ XMIN•XMAX»YMIN•YMAX;SXMIN»$XMAX•SYMIN•$YMAX
CO1‘I4ON/P/ P1•P2•P5•P(hP5•P6•P7»P8•P9•P].¤•P119P1Z•P13pP1¢•P15
CONDN/Q/ P16•P17•P18•»P19;P20>P21•P22•P23»P24•P25,P26•P27•P28
CCIIIIVRI P29»P30•P31•P32 .

C THE PROGRAM READS THE VARIABLE NIGER OF THE CGMAN0 PARAMETER.
C L1 AND L2 REPRESENT THE VARIABLE NAME.

READ (7»100•REC=NEXTI 1.191.2

IF (L1 .EG. II THEN
C CHECK IF THE VARIABLE IS A POINT. IF S0; SET THE CURRENT VALUE
C OF THE COORDINATES OF THE RMOT ARM TO THE ARRAYS• XPNT»YPNT•

A C ZPNT AND RPNT.
DO 10 I = 1•NM2-1 ~

IF (L2 .EG. PNTVALIIII THEN
XPNT(II = XVAL
YPNT(I) = YVAL '
ZPNT(II = ZVAL‘ RPNTIII = RVAL
GOTO 11

ENDIF

10 CGJTINJE

C IF THE VARIABLE IS A FORMAL PARAMETER• ASSIGN THE COORDINATES TO
C THE ARRAYS XPAR•YPAR•ZPAR» AND RPAR.

DO 12KI = 1•NI15-1
l

IF (L2 .EQ• PAR(III THEN
XPARIII = XVAL ‘
YPAR(II ¤ YVAL
ZPARIII • ZVAL
RPARIII ¤ RVAL
GOTO 11 _ '

ENDIF A
12 CIIITINJE

ENDIF

C I1£REMENT THE STATEMENT NIGER TO BE EXECUTED» AND HRITE THE
C THE CURRENT VALUE OF THE ROBOT ARM COORDINATES INTO THE LOCATICN
C OF THE VARIABLE IN THE SYIGOL TABLE FILE.

11 NEXT = NEXT + 1
_ NRITE (8»200;REC=L2I L2•XVAL•YVAL»ZVAL•RVAL

100. FORMAT(17X»2(1X»I4II
200 FORMAT(1X•IS»4(2X»F8. 2))
300 FORHA11 ZX•I1•4(ZX•F8.2II
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RETURN
END

C SLBRGJTINE USER
T

C THIS SLBROUTINE REPORTS USER ERRORS IN THE AHL/E PROGRAH AND
C ERRORS DURINB USER INPUT FOR INTERACTIVE SIPIJLATIIN.
C PARAHETER DEFINITICN:
C NQN — ERROR MRBER
C SLBRGJTINES CALLED BY THIS PROGRAH ARE :
C CSRÜFF>C$RW•FINI ,IN(EY ,T'T(l.|'I' •

S(BR(1JTINE USER(M|N)

INTEGER CO|.NT( 50 ) ,CN‘|'VAL( 50 ) ,PALLET( 10 ) ,PALPTS( 10 ) ,PAR'|TD( 10)
INTEGER CG(S( 100 ),AGG( 20 ) ,PAR( 50 ) ,PNTVAL( 100 ) ,VAL5
INTEGER SS ,$LPAY ,PART1 ,PART2 ,VAL1 ,VAL2 ,RETVAL ,BASC
INTEGER ¤· 2 KYCOD1,KYCOD2
INTEGER P1,P2,P3,P¢•,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
INTEGER P16•P17•P18»P19•PZO•PZ19PZZ•P23•P2‘}•PZ5•P269P27,PZ8
INTEGER P29,P30,P31,P32
CHARACTER * 1 BLANI((80),CELNAM*10
REAL THG1I,THTHI,ZIN»RIN,CODE -
DIHENSION LAS(B( 10 ) ,IONM( 32 ) ,CONVAL( 100 ) ,L( 5 l ,H( 10 ) ,P( 4)
DIMENSION XPALI 10 ,50 ) ,YPAL( 10 ,50 ),ZPAL( 10 ,50 ) ,RPAL( 10,50)
DIMENSIGI XPNT( 100 ),YPNI'( 100 ) ,ZPN'I’( 100 ) ,RPNT( 100)
DIHENSI(N XAGG( 20 ) ,YAGG( 20 ) ,ZAGG( 20 ) ,RAGG( 20)
DIHENSION XPAR( 50 ),YPAR( 50 ) ,ZPAR( 50 ),RPAR( 50)

COMIN/A/COUNT,CNTVAL ,PALLET ,PALPTS,PARTII)
COQMON/B/CGIS ,C(NVAL ,PAR ,PNTVAL ,AGG,NREC
CÜi‘@/C/LÄ$lß• IONM$LÄST ,NEXT ,ALIN1PÄY szmßlc
COIMON/D/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL ‘
COPÜÜ/E/XPNT;YPNT•ZPNT•RPNT•XÄGG;YÄGG•ZÄGG•RÄGG
CGIMIN/F/NJM1,N.M2,N.Iß,M.M¢'•,I~IM5,MM6,XPAR,YPAR,ZPAR,RPAR
COMMON/G/SS ,SLPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
C(MMCN/H/ THONI ,THTHI ,ZIN,RIN,CODE ,CELNAH,VAL5
COHUN/J/ XMIN,)(I(AX,YMIN,YHAX,$)¢|1IN,$XHAX,SYMIN,SYHAX
CGMON/P/ P1,P2,P3,P¢•,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
C01‘NON/Q/ P16,P17,P18,P19,P20,P21,P22,P23,P24,P25,P26,P27,P28
C(I|‘IN/R/ P29,P30,P31,P32 ,

DATA BLAN(/80 J! ' '/

C THE ERROR MIBERS ARE LESS THAN 20 FOR ERRORS IN THE USER'S ·
C PROGRAH. THE SAME ERRORS DURDS USER INPUT FOR INTERACTIVE
C SIMJLATIGI HAVE A VALUE OF20 ADDED TO THEH. IF THE ERROR
C IS GREATER THAN 20, ISET IS SET TO 1, AND PROGRAM SIHJLATIGI
C DOES MIT TERHINATE. HOHEVER, IF THE ERROR IS IN THE USER'S
C PROGRAH, PROGRAH SIIIJLATIIN TERHINATES.

CALL CSROFF
ISET = 0

l
IF (NQN .GT. 20) THEN

l
·

ISET = 1
NI = NN) - 20

ELSE
NN = NONENDIF M
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C PESSAGE IS DISPLAYED• AID PROGRAH SIIIJLATIW DDES IGT TERMINATE WIEN
C THE CUIIAND "BREAKPDINT" IS FUND IN THE USER'S PR®RAM.

IF (IN .EG. 12) THEN
CALL T'I'UIT(0,20,l,'BREAKPOINT found. Hit any key to r•su¤ne...',

*4Z•¢Z•Z8]
CALL IIKEYI KYCODZI. •KYCOD2 1
CALL TTOUTID»ZU»1•BLANK•8D•8U•$II
RETURN

ENDIF .
IF INI .EQ. 1) THEN

IV

CALL T'I'0UTIO•20;l•'T·i•••e value out of range. Simulation aborted. '•

_ ELSEIF UN .EG. 2) THEN
CALL TTOUTl0;20»l•'R value out of range. Sinulation aborted. '•

*4I»¢1•28]
ELSEIF (IN .EQ. 3) THEN
CALL TTOU'|'(0,20,l,'Z value out of range. Simulation aborted. ',

*41:41128) A
ELSEIF (IN .EQ. 4) THEN ' ’ '
CALL TTOUT(0»20»l•*X« value out of range. Simulation aborted. '•

*¢1•¢1•28] ·

ELSEIF (IN .EQ. 5,) THEN
CALL TI'DUT(0»2D•1; 'Y value out of range. Siuulation aborted. '• l

ELSEIF UN ÄEG. 7)_THEN l
= CALL ·TTOUI'(0•20»1»'DI port out of range. Simulation abort•d."»
*¢1•41•Z8]

ELSEIF (IN .EQ. 8) THEN
CALL TTOUTIO,20,l,'DI/00 value out of, ra•·nge. Simulation aborted. ',

*¢5;¢5»Z8] ’

L ELSEIF UN .EQ. 9) THEN
CALL TTOUTIO•20»1•"I’imeout error in HAITI. Siaulation abortad. '•

¤43»43»28)

ELSEIF (IN .EG. ID) THEN
CALL TTOUTIO•20•1•'D0 port out of. range. Simulation abort•d.'•

*41•41;28) y

ELSEIF (IN .EB. 11) THEN
CALL TTUJTID•20•1»

*'Counter value out of range. Simulation aborted. 547:47,28)

ELSEIF (IN .EQ• 13) THEN
CALL TTUJTl0•20,l•'Pa1let value out of ra•·nge. Simulation eborted. '•

*46»Ö6•Z8)
l

ENDIF
IF IISET .EG. 1) THEN

CALL TTOUTIO,Z3,l,'Err¤r in value...............',29,29,28)
CALL TTOUTIO,24,1,'Press any key to oontinua....'•29»29•28)

F CALL IN(EYIKYCDD1•KYCOD2)
CALL TTOUTIO•2D•1»BLANK»80»80•3l) '
CALL TTUITID•Z¢•I‘•BLAN(•8D•80•3I]
CALL CSRUI -
RETURN

ELSE ‘
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CALL TTCIJT! 0,24,1, 'Hif any fo key fo ferminafe Simulafion. . . ' ,
*41 ,41 ,28)

CALL IIKEY! KYCOD1 ,KYCOD2 I
CALL CSRCN
CALL FINI

ENDIF-
END

C SIBRMITINE PART
C THIS SlBRG.)‘|'INE ASKS THE USERS IF THEY NANT TO EXECUTE THE
C COMPLETE PROGRAM OR GILY A PARTIAL PROGRAM .
C SIBRGITINES CALLED BY THIS PROGRAM ARE :
C CLS ,CSROFF ,CSRGI,FINI ,GßLB,IN(EY,L®ATE ,PARTN,TTü|T.

SLBRGJTINE PART

INTEGER CIRNT! 50 I ,CNTVAL! 50 I ,PALLET! 10 I ,PALPTS! 10 I ,PARTIO! 10)
INTEGER CONS! 100 I ,AGG! 20 I,PAR! 50 I ,PNTVAL! 100 I,VAL5
INTEGER SS,SLPAY ,PART1 ,PART2 ,VAL1 ,VAL2 ,RETVAL ,BASC
INTEGER ¤· 2 KYCOD1 ,KYCOD2 ,JJ1! 4 I ,JJ2! 4)
INTEGER P1 ,P2 ,P3 ,P4,P5,P6 ,P7,P8,P9,P10,P11 ,P12 ,P13 ,P14,P15
INTEGER P16 ,P17,P18,P19,P20 ,P21 ,P22 ,P23,P24,P25,P26,P27,P28
INTEGER P29,P30 ,P31 ,P32
CHARACTER ·¤· 1 BLAN((§0 I ,C!4 I ,CELNA)|¤·10 °
REAL THONI ,THTHI ,ZIN,RIN,CODE

DIMENSIGI LASUB! 10 I ,I!IIJM! 32 I ,CONVAL! 100 I ,L! 5 I ,M! 10 I ,P! 4)
DINENSIW XPÄL( 10 ,50 ],YPÄL( 10 ,50 I ,ZPÄL( 10 ,50 I,RPÄL( 10 ,50)
DIMENSION XPNT! 100 I ,YPNT! 100 I ,ZPNTI 100 I ,RPNT! 100 I
DIMENSION XAGG! 20 I ,YAGG! 20 I ,ZAGG! 20 I-,RAGG! 20)
DIMENSION XPAR! 50 I ,YPAR! 50 I ,ZPAR! 50 ),RPAR! 50 I

CUMGI/A/COLNT,CNI'VAL ,PALLET ,PALPTS ,PARTIß
COIMON/B/CONS ,CONVAL ,PÄR ,PNTVÄL ,ÄGG ,NREC
COINON/C/LA$lB,IONM,LAST,NEXT,ALIN,PAY ,ZGI,IC
COIMON/D/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
COIIIIN/E/XPNT ,YPNT,ZPNT,RPNT,XÄGG,YÄGG,ZÄ%,RÄGG
CGI@/F/NLM1 ,MIM2,N.Iß ,IIM4,NM5,N•H6 ,XPAR ,YPÄR ,ZPÄR ,RPAR
COWION/G/SS ,SLPAY ,PART]- ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
CG‘M!I^VH/ THONI ,THTHI ,ZIN,RIN,CODE ,CELNAM,VAL5
C!II1ON/J/ XHIN,XHÄX,YHIN,YHÄX,$)011N,$)G1ÄX,$YNIN,$YHÄX
CO|‘I1ON/P/ P1,P2 ,P3,P4,P5,P6 ,P7,P8,P9,P10,P11 ,P12,P13 ,P14,P15
CÜMW/W P16 ,P17,P18,P19,P20,P21 ,PZZ,PZ3,PZ4,P25,PZ6 ,P27,PZB
CGMW/IV P29 ,P$0,P31 ,P3Z

DATA BLAMVB0 ll ' '/

at DISPLAY THE EXECUTIGI OPTICNS MEN) AIU READ USER 'S INPUT.

33 CALL CLS! 31)
CALL CSRIN
CALL TTOU'I'(0,1,29,_'$IIIJLATIG| OPTIGIS IEIU',23,23,31) y
CALL TTGIT! 0 ,2 ,29, °

""'•"••••""'•'·••••••" ° , 23 , 23 ,31)
CALL T1-an-( 0,5,31, °$I1I¢'1 I ° ,18,18,27)
CALL TTOUTI 0,9,26, ' FN1 - Conplafa program Simu1afion' ,35,35,31)
CALL TTOUI'! 0,10,26, ' FN2 — Partial program Si•••u1a‘|:ion' ,34,34,31)
CALL TTGJT! 0,11,26, ' FN3 - Subroutina Simulation' ,29,29,31)
CALL TTGIT! 0,12,26, 'FN4 - Aborf Si|u1a‘lion‘ ,24,24,31)
CALL TTÜUTÜ 0,20 ,31 , ° EITIIP $*11***) ° ,16,16 ,27)

36 CALL LOCATE! 0,20,48)
CALL IN(EY!KYCOD1 ,KYCOD2 I
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C IF THE [SER'S INPUT IS INVALID; DISPLAY ERROR !E$SAGE.
IF [KYCOD1 .NE. 0) THEN

CALL CSROFF
CALL TTOUT(0;24;1;'KEY MTV DEFINED -- Hif •ny k•y.f¤ rssune';

* 4D•‘I·U»Z8]
CALL INQEYI KYCOD1 ;KYCOD2 l
CALL CSRON
CALLGOTO

36
ENDIF

C IF THE [SER STRIKES THE F1 KEY; RETURN AND SIMJLATE THE
C CWIPLETE PROGRAM.

IF (KYCOD2 .EG. 59) THEN
RETURN

_ C IF THE USER STRIKES THE F2 KEY; PRCMPT THE USER FOR THE LINE
C MIBERS AT NHICH SIMJLATICN SHGJLD START AND END.

ELSEIF (KYCOD2 .EB. 60) THEN
GOT0 37

C IF THE USER STRIKES THE F3 KEY; CALL THE S[SRGJTINE GOSLB.

ELSEIF (KYCOD2 .EQ. 61) THEN
IER=0
CALL GOS[BIIER) V

C IF THERE ARE ANY ERRDRS FRG1 THE SLBRGJTINE GOSLB; THEN
C PRWIPT USER FOR SETUP OPTIONS; OTHERHISE
C RETURN TO SIMJLATIGI OPTIGIS NEM!.

IF lIER .EG. 0) THEN ‘ ’
GOTO 1110

ELSE
GOTO 33

ENDIF . . _. —

C IF THE [SER STRIKES THE F4 KEY; CALL THE SLBRIIJTINE FINI.

ELSEIF [KYCOD2 .EO. 62) THEN
CALL FINI

C DISPLAY ERROR MESSAGE IF INVALID KEY IS STR[SK.

ELSE
CALL CSROFF
CALL TTGJT[0;24;1;'KEY {DT DEFI}£D -- Hif any k•y fo r•su¤••';

l ‘I·U•‘•U»Z8]
CALL IN(EY[KYCOD1;KYCOD2)
CALL CSRGi
CALLGOTO 36

EWIF
C IF [SER SPECIFIES PARTIAL PROGRAH SIM|LATIG{; PRIIIPT THE [SER FOR
C STARTIM3 LINE MABER. READ THE USER'S IIPUT. VARIABLE PART1 IS
C SET TO THE STARTIIG LINE MABER.

· 37 CALL CLS(31)
CALL TTOUTt0;10;1;'P1••s• •p•cify 1in• nub•r nf uhich';35;35;31l
CALL TT¢1|Tt0;10;37;'you want to shrt t|·•• Sinulafion. ';33;33;31)
JJJ = 1

34 CALL LOCATEl0;10;71+JJJ)
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CALL INKEY(KYCOD1;KYCOD2)

C IF THE USER TYPES THE RETURN KEY; AND THE CURSOR IS AT THE FIRST
C CHARACTER POSITION; PROGRAM SIMULATION STARTS AT THE FIRST LINE.
C THEN THE USER IS PROMPTED FOR THE ENDING LINE NUMBER.
C THE FOUR CHARACTERS TYPED IN ARE STORED IN THE VARIABLES; JJ1(1);
C JJ1(2)•JJ1l3);AND JJII4).
C IF A NUMBER IS STRUCK; IT IS DECODED; AND DISPLAYED ON THE SCREEN
C AND ASSIGNED TO ONE OF THESE VARIABLES. THE IDEX; JJJ: IS THENL C INCREMENTED.

IF (KYCOD1 .EQ. 13 .AND. JJJ .E0. 1) THEN
PART1 = 1
GOTO 1000

ELSEIF IKYCODI .EQ. 13 .AND. JJJ .EQ. 2) THEN
PART1 = JJ1(1)
GOT0 1000

ELSEIF (KYCOD1 .EQ. 13 .AND. JJJ .EG. 3) THEN
PART1 = JJ1(1) * 10 + JJ1l2)
GOTO 1000

ELSEIF (KYCODI .E0. 13 .AD. JJJ .EQ. 4) THEN
PART1 = JJ1(1) * 100 + JJ1(2) * 10 + JJII3)
GOTO 1000

ELSEIF IKYCOD1 .EO. 48) THEN
ClJJJ) = '0'
JJ1(JJJ) = 0

CALLELSEIF
lKYCOD1 .EQ. 49) THEN

C(JJJ) = '1'
JJIIJJJ) = 1
CALL TTOUTIO;10;71+JJJ;ClJJJ);1;1;31)

ELSEIF (KYCOD1 .EQ. 50) THEN
CIJJJ) = '2'
JJIIJJJ) = 2
CALL TTGITLU•1Ü•71+JJJ•ClJJJ)•1»1•31)

ELSEIF (KYCOD1 .EG• 51) THEN ·
CIJJJ) = '3'
JJIIJJJI = 3
CALL TTOUTl0;10;71+JJJ;ClJJJ);1;1;31)

ELSEIF (KYCOD1 .EG. 52) THEN
CIJJJ) = '4'
JJIIJJJ) = 4
CALL Ümnl°•1°•7].·|·JJJ•C(JJJ)»1•1•31)

ELSEIF lKYCOD1 .E0. 53) THEN .
ClJJJ) = '5'
JJ1(JJJ) = 5
CALL TTUITKU»1U•71+JJJ»ClJJJ)•1•1•31)

ELSEIF (KYCOD1 .EQ. 54) THEN
CIJJJ) = '6'
JJUJJJ) = 6CALL TTOUTIO;10;71+JJJ;C(JJJ);1;1;31) _

ELSEIF (KYCOD1 .EQ. 55) THEN
CIJJJ) = '7'
JJ1(JJJ) ¤ 7 ·
CALL TTm]T(091U•71+JJJ•C(JJJ)•1•1•3I)

ELSEIF lKYCOD1 .EQ. 56) THEN ·
CIJJJJ = '8'
JJ1(JJJ) = 8
CALL TTUJT(°•1U•71+J•IJ»ClJJJ)•1•1•31)

ELSEIF (KYCOD1 .EQ. 57) THEN ‘
CIJJJI = '9'
JJ1(JJJ) = 9
CALL TTÜ)T(O•1U•71+JJJ•C(JJJ)•1•1•$1)

ELSE
CALL CSROFF
CALL 1TtlJT(0;24;1;'INVALID CHARACTER - Hit •ny k•y to r••u••'

Ü 941941928)
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CALL INK5YlKYCOD1•KYCOD2)
CALL TTG]T(U»24»1•BLAN(•80•8U•31]
CALL CSRON
GOTO 34

ENDIF
JJJ = JJJ + 1
IF (JJJ .LE. 4) GOT0 34
PART1 = JJ1l1) N 1000 + JJ1(2) N 100 + JJ1(3) l 10 + JJ1(4)

C THE USER IS NON PROMPTED FOR THE END LINE NUMBER. THE END
C LINE NUMBER IS STORED IN THE VARIABL5 PART2.
1000 CALL CLS(31)

CALL TTw'|'l0•10»1.'P1•as• spocify lina mmbar at mioh'»35»35»31J
CALL TTOUTl0»10•37»'Y°'·' want to stop th• Simulation. *,32.32.31)
JJJ = 1

35 CALL LOCATE(0•10•73+JJJ)
CALL INK5Y(KYCOD1;KYCOD2)

C IF THE USER TYPES THE RETURN KEY; AND THE CURSOR IS AT THE FIRST
C CHARACTER POSITION• PROGRAH SIHULATIDN ENDS AT THE LAST LINE.
C THE FOUR CHARACTERS TYP50 IN ARE STORED IN THE VARIABLES• JJ2l1)»
C JJ2l2);JJ2(3)»AND JJ2I4). —
C IF A NUMBER IS STRUCK» IT IS DECODED; AD DISPLAYED ON THE SCREEN
C AND ASSIGNED TO ONE OF THESE VARIABLES. THE INDEX; JJJ; IS THEN
C INCREMENTED.

IF (KYCOD1 .59. 13 .AND. JJJ .59. 1) THEN
PART2 = 1000
GOT0 1001

ELSEIF IKYCODI .59. 13 .AND. JJJ .59. 2) THEN
PART2 = JJ2l1)
GOT0 1001

ELSEIF (KYCOD1 .59. 13 .AND. JJJ .59. 3) THEN
PART2 = JJ2l1) N 10 + JJ2(2)
GOTO 1001

ELSEIF (KYCOD1 .59. 13 .AND. JJJ .59. 4) THEN
PART2 = JJ2(1) N 100 + JJ2l2) N 10 + JJ2I3)
GOTO 1001

ELSEIF IKYCOD1 .59. 48) THEN
ClJJJ) = '0'
JJ2lJJJ) = 0

CALLELSEIF (KYCOD1 .59. 49) THEN
· ClJJJ) = '1'

JJ2IJJJ) = 1
CALL TTa]Tl°»10•73+JJJ•€(JJJ]•1•1;31]

ELSEIF (KYCOD1 .59. 50) THEN
C(JJJ) = '2'
JJ2(JJJ) = 2
CALL TTG}T(0•1°»73+JJJ•C(JJJ]»1•1•31)

ELSEIF IKYCO01 .59. 51) THEN
C(JJJ) = '3'
JJZIJJJI = 3
CALL TTGÜTÜ°•1°a73+JJJ•clJJJ)•1•1•31)\

ELSEIF (KYCOD1 .59. 52) THEN
C(JJJ) = '4'
JJZ(JJJ) = 4
CALL TTOUTIO»10•73+JJJ•CIJJJ)•1•1•31)

ELSEIF (KYCOD1 .59. 53) THEN
ClJJJl = *5*
JJ2tJJJl = 5
CALL TTOUTIO•10•73·•JJJ•ClJJJ)»1•1•31)

ELSEIF lKYCOD1 .59. 54) THEN
CIJJJ) = '6'
JJ2(JJJ) = 6
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CALL TTGIT!O•10•7$+JJJ•C!JJJ]•1•1•31]
ELSEIF (KYCO01 .EQ. 55) THEN L

CIJJJI = '7'JJZIJJJ) = 7
CALL TTG.]T!O•10•73fJJJ•C!JJQ]•1»1•31)

ELSEIF IKYCODI .EQ. 56) THEN 1
_ CIJJJI = '8' 1

JJ2(JJJ) = 8
CALL TTOUTIO»10•73+JJJ•C(JJJl•1»1»31)

ELSEIF (KYCOD1 .E0. 57) THEN
CIJJJJ = '9' .
JJ2lJJJl = 9

”
CALL TTOUTKO•10,13+JJJ•ClJJJ);1•1;31l „

ELSE
CALL CSROFF
CALL TTOUTIO»24•1•'INVALID CHARACTER - Hif any key {0 r••um•'

‘
* b41•41»28)

CALL INKEYIKYCOD1•KYCO02)
CALL TTm}T!O¤Z‘&:1»BLAN(»80»80•31]
CALL CSRON
GOTO 35

ENDIF
JJJ = JJJ + 1‘ IF (JJJ .LE. 4) GOTO 35
PART2 = JJ2!1) N 1000 + JJ2(2) N 100 + JJ2!3) N 10 + JJ2l4l

C IF THE END LINE NUMBER IS SMALLER THAN THE START LINE NUMBER•
C AN ERROR MESSAGE IS DISPLAYED. ·

1001 IF (PART2 .LT. PART1) THEN
CALL CLS(31)
CALL CSROFF
CALL TTOUTl0»24•1•'End line number sm•11•r {han'•28•28•28l
CALL TTOUTt0»24»30»'starfing 1in• numb•r.'•21»21»28l
CALL TTOUTIO,24,52,'Press any key to continue..'•27»27•28)
CALL IKEY(KYCO01»KYCOD2)
GOTO 35

ENDIF
C THE FIRST RECORD OF THE OBJECT FILE IS READ TO DETERMINE THE
C THE FIRST EXECUTABLE STATEMENT NUMBER AND THE LAST STATEMENT
C NUMBER IN THE PROGRAM.

READ !7»100•REC=1) K1•K2

C IF THE USER NANTS PROGRAM SIMULATION TO START AT THE BEGINNING•
. C THE VARIABLE PART1 IS SET TO THE FIRST EXECUTABLE STATEMENT NUMBER.

IF lPART1 .EQ. 1) THEN
PART1 = K2
GOTO 1004

ENDIF
C THE OBJECT FILE IS READ FOR THE LINE NUMBERS OF EACH STATEMENT. ·

JJJ = 1
1002 READ (7•101,REC=JJJ) JJJJ
100 FORMAT(18X;I4>1X•I4)
IO]. FORMAT! 6X»I‘n8X»I‘••1X•I4]

C IF THE LINE NUMBER IS LESS THAN PART1• READ THE NEXT STATEENT
C IN THE OBJECT FILE.

IF (JJJJ .LT. PART1) THEN
JJJ = JJJ + 1
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C IF THE STATEMENT NIGER IS GREATER THAN THE LAST
C STATEMENT NLIGER, DISPLAY AN ERROR MESSAGE.

IF (JJJ .GE. K1)'THEN V ·
CALL CLS(31)
CALL CSROFF
CALL TTOUT(0,24,1,'Inva1id start 1ine nmber specified. *,36,

* 36,28) - .
CALL TTOUTIO,24,38,'P•·ess any key to continue....*,29,29,28)
CALL INKEY(KYCOD1,KYCOD2) ·
GOTO 33

ENDIF
GOTO 1002

ENDIF
C THE PROGRAM SINJLATIG4 STARTS AT THE STATEMENT NIGER DENJTED BY JJJ.

PART1 = JJJ
C THIS SECTIIN CHECKS FOR THE LAST STATEMENT NIGER.

1004 JJJ = PART1
C IF THE USER DOES NIT SPECIFY ANY NIGER FOR THE ENO LINE, PART2 IS
C EQUAL TO 1000, AND PROGRAM SINJLATIGI ENDS AT THE LAST STATEMENT
C NIGER, K2. °

IF (PART2 .EQ. 1000) THEN ~
PART2 = K1
GOTO 1110

ENDIF
C THE OBJECT FILE IS READ FOR THE LINE NIGERS, AND C04PARED TO THE
C USER'S INPUT. IF THE LINE NIGER IS LESS THAN PART2, THE NEXT LINE
C IN THE OBJECT FILE IS READ.

1003 READ (7,101,REC=JJJ) JJJJ

IF |JJJJ .LT. PART2) THEN
A

JJJ = JJJ + 1

C IF THE LAST STATEMENT NIGER IS REACHED, AN ERROR MESSAGE IS
C DISPLAYED. .

IF (JJJ .GE. K1) THEN
CALL CLSI31)
CALL CSROFF
CALL TTOUT(0,24,1,*Inva1id end line nunber specified. *,34,

* 34,28) _ ’
CALL TT(lJ'I'l0,24,36,'P¤·e•s eny key to continue....*,29,29,28)
CALL IN(EY( KYCOD1 ,KYCOO2 )
GOTO 33 _

V ENDIF

GOTO 1003‘ ENDIF ·
C IF THE END STATEMENT NIGER IS THE LAST STATEMENT OF THE PROGRAM,
C PART2 IS SET TO THE LAST STATEMENT NIGER, VOTHERHISE, IT IS SET
C TO THE END STATEMENT NIGER PMS 1.

IF IJJJ .EQ. K1) THEN
A

PART2 = JJJ
ELSE
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PART2 ¤ JJJ + 1
ENDIF

C DISPLAY MESSAGE TO THE USER.

1110 CALL CLS(31)
CALL CSROFF
CALL TTOUT(0;7;1;'P1ees• move the robot arm to desired position';

*¢5»¢5;31] ·
CALL TTOUT(0,7;47,'before partial simulation begins.',33,33,31)
CALL TTOUTl0;9;1;'The next menu will show some of the',35,35,31)
CALL TTOUTl0;9;37;'interactive commands you are allowed';36;

*36931]
CALL TTOUTl0,11,1,'to use to move the robot arm.';29;

*Z9»31]
CALL TTOUTIO;11;31;'You are allowed to use names of variables';41,

*41•31)
CALL TTOUTl0;13;1;'from your program to define points;';35;35;31)
CALL TTOUTl0;13;57;'values or counters.°,19,19;31)
CALL TTOUT(0,24,1,'Press any key to continue....';29,Z9,28l

' CALL INKEY(KYCO0l;KYCOD2)

C DISPLAY SETUP MENU; AND READ USER'S INPUT.

1112 CALL CLSI31)
CALL CSRON
CALL TTOUT(0;1;23;'SETUP FOR PARTIAL PROGRAM SIMULATION';36;36;51)
CALL TTOUTl0,2,23,'-—---------—-•—-—·——-e----•--——---··';36;36;31)
CALL TTOUTIO;5;30;'$elect a function:';18;18;27)
CALL TTOUT(0;8;33;'FN1 — SETPART';15;15;31)
CALL TTOUT(0;9;33;'FN2 - GETPART\;15;15;31)
CALL TTOUT(0;10;53;'FN3 — PMOVE';13;13;3l)
CALL rTour10.11.ss.•Fu4 • ZNOVE°•13»1$•$1]
CALL TTOUT(0;1Z•55;°FN5 · NRITEO°»14;14»31]
CALL rr0ur1o.1s.ss.·ru6 ' $ETC°;12•12•31]
CALL TTOUT(0;14;33;'FN7 - Exit from setup mnu';26;26;31)
CALL TTOUTIO;20;50;'Enter opti¤n===>';16;16;27)

1111 CALL LOCATE(0;20;47)
CALL INKEYlKYCOD1;KYCOD2)

C VDISPLAY ERROR MESSAGE IF USER STRIKES AN INVALID KEY.

IF (KYCOD1 .NE. 0 .OR. KYCOD2 .LT. 59 .OR. KYCOD2 .GT. 65) THEN
CALL CSROFF
CALL TTOUT(0;2¢;1;'Key not defined -- Hit any key to resume';

x 4D;40;28)
CALL INKEY(KYCOD1;KYCOD2)
CALL CSRON _
CALL TTÜUTÜ°»ZÖ•1•BLANK•8°•80931]
GOTO 1111

“
ENDIF

C IF USER STRIKES F7 KEY; EXIT FROM SETUP MENU; OTHERHISE CALL
C SUBROUTINE PARTN. _

IF (KYCOD2 .EQ. 65) GOTD 2000
1 C~ A

CALL PARTNlKYCOD2)
’GOTD 1112 _

2000 RETURN
END -

C SUBROUTINE PARTN

C THIS SUBROUTINE EXECUTES COMMANDS INTERACTIVELY; SO THAT THE
C ROBOT ARM IS SETUP PRIOR TO PARTIAL PROGRAM SIMULATION.

N
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C
In

PARAMETER DEFINITIUI: A
C A KCOD2 · FLIRTIU1 KEY SELECTED BY USER

C SKBROUTINES CALLED BY THIS PR$RAM ARE :
C » CHECK ,CLS ,CSROFF ,CSRU1,I)I{EY,LOCATE ,PARTM,TTU)T,
C USER,NRITEP,NRITER.

SLBRUITINE PARTN!KCOD2)
INTEGER CUNT! 50 ) ,CN1’VAL! 50 ) ,PALLET! 10 ) ,PALPTS! 10 ) ,PARTm! 10)
INTEGER CONS! 100 ) ,AGG! 20 ) ,PAR! 50 ),PNTVAL! 100)
INTEGER SS ,SLPAY ,PART1 ,PART2 ,VAL1 ,VAL2 ,RETVAL ,BASC
INTEGER * Z KYCOU1•KYCÜÜZ,KCOÜ2•'Ü,LL
INTEGER P1 ,P2 ,P5 ,P4,P5,P6 ,P7,P8,P9,P10,P11 ,P12,P13 ,P14,P15
INTEGER P16,P17,P18,P19,P20,P21,P22,P23,P24,P25,P26,P27,P28
INTEGER P29,P30 ,P51 ,P32
REAL Tl‘lÜ€I ,THTNI ,ZIN1RIN,CUDE ,VALU1 ,VALU2 ,VAL3 ,VAL4
REAL XVAL ,YVAL,ZVAL,RVAL
CHARACTER * 1 BLAN<!80},CELNAM*10

‘

CHARACTER * 72 CHAR ,CNT „ ·

DIMENSION LASUB! 10) JOHN! 32 ) ,CUNAL! 100 ),L! 5 ) ,M! 10 ) ,P! 4)
DIMENSION XPAL! 10 ,50 )A,YPAL! 10 ,50 ) ,ZPAL! 10 ,50 ) ,RPAL! 10 ,50)
DIMENSION XPNT! 100 ) ,YPNT! 100 ) ,ZPNT! 100 ) ,RPNT! 100)
DIMENSION XAGG! 20 ) ,YAGG! 20 ),ZAGG! 20 ) ,RAGG! 20)
DIMENSION XPAR! 50 ),YPAR! 50 ) ,ZPAR! 50 ),RPAR!50)

CUMUVA/CUNT ,CNTVAL ,PALLET,PALPTS,PARTN)
COPNON/B/CONS ,C(NVAL ,PAR ,PNTVAL ,AGG,NREC
CO)|1ON/C/LASlJB,I01·!\I1,LAST,NEXT,ALIN,PAY,ZUI,IC
CU·1MON/D/XPAL ,YPAL—,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
COIMON/E/XPNT,YPNT,ZPNT,RPNT ,XAGG ,YAGG,ZAGG,RAGG
CO1I@/F/1•IJM1,NUHZ,NM$•N]%•NM5,NIß ,XPAR,YPAR,ZPAR,RPAR
COMMON/G/SS ,SLPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
CO|I·1ON/H/ THONI ,THTNI ,ZIN,RIN,CODE ,CE LNAM ,VAL5
CUMON/J/ XMIN,XMAX,YMIN,YMAX,S>0!IN,S>01AX,SYMIN,SYMAX
CO1MON/P/ P1 ,P2 sp} ,P(hP5•P6 ,P7,P8,P9,P10,P11 ,P12 ,P13 ,P1‘|,P15
CO!“N®/Ü/ P16,P].7,P].8,P19,PZ°,P21•P22•P23,P2‘I·;PZ5,,PZ6,P27,PZ8
COHMN/IV P29,P30,P31,P32
DATA BLANU80 lt ' '/

L

VALU1 = 0.0 ‘ E ·
VALU2 = 0.0 A AVALS = 0.0 „ - ·
VAL4 = 0.0 _

C OPEN A TEMPORARY FILE TO NRITE AND READ THE USER'S INPUT.

OPEN !9,FILE='IRPS01' ,STATUS='NEN' )
CALL CLS! 31)
CALL CSRU1 V

C SETPART

C IF_ THE USER HAD STRLIZK F1 KEY, PRUPT THE USER FOR THE PALLET
C NAME . READ THE INPUT, AND HRITE THE NAME INTO THE FILE IRPS01.
C COMPARE THIS NAME TO THE VARIABLE NAMES IN THE VARIABLES FILE .
C IF NAME DOES BDT EXIST, DISPLAY ERROR MESSAGE. IF PALLET NAME
C HAS BEEN FUND, FIND THE INDEX MIBER FOR THE ARRAY "PALLET" .

IF !KCOD2 .E0. 59) THEN
198 CALL TTOUT(0,10,57,'SETPART',7,7,31)

CALL TTOUT!0,11,37,' ··-·-·· ',7,7,31)
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CALL TT(lJT(0,14,25,°Pa11•{ nama ’ °,15,15,31)
CALL PARTM(1,14,40,CHAR,LL,2)
HRITE (9,100) LL,(CHAR(MM:MM),MM=1,LL)
REHIND (9) ‘

199 READ (3,300,END=201) IC2,NN,ICODE,CNT
IF (ICODE .NE. 5) GOTO 199
IF (CNT(1:NNN) .NE. CHAR(1:LL)) GOTO 199
DO 203 I = 1,NUM6 - 1

IF (IC2 .EQ. PALLET(I)) THEN
L5 = I
GOTO 202

ENDIF
203 CONTINUE W

201 CALL CSROFF
CALL TTOUT(0,24,1,'Pa11•{ undafinad ·- Hit any key to r•sum•°,

l 41,41,28)
CALL INKEY(KYCOD1,KYCO02) ,
RENIND (3) V
GOTO 1000

C PROMPT THE USER FOR THE PALLET VALUE. READ THE VALUE, AND CHECK
C THAT THE VALUE LIES BETNEEN 1 AND THE MAXIMUM NUMBER OF POINTS
C FOR THE PALLET. IF NOT, DISPLAY ERROR MESSAGE. IF THE NUMBER IS
C IS VALID, SET THE VALUE OF THE ARRAY PARTNO EQUAL TO THE VALUE,
C AND THE Z VALUE OF THE PALLET POINT TO BE EQUAL TO THE CURRENT
C Z VALUE OF THE ROBOT ARM.

202 CALL TTOUT(0,15,25,'Pa11•{ valua = ',15,15,31)
CALL PARTM(1,15,40,CHAR,LL,1)
NRITE (9,100) LL,(CHAR(MM:MM),MM=1,LL)
RENIND (9)
READ (9,200) VALU1
RENIND (9)
IF (VALU1 .GT. PALPTS(L5) .0R. VALU1 .LT. 1.0) THEN

PARTNO(L5) = 1
CALL USER(33)
REHIND (3) E
GOTO 1000 W

ELSE
PARTNO(L5) = VALU1
ZPAL(L5,PARTND(L5)) = ZVAL

ENDIF

RENIND (3)

C GETPART -
C IF THE USER HAD STRUCK THE F2 KEY, PROMPT THE UER FOR THE
C PALLET NAME. CHECK THAT PALLET NAME IS VALID, AS DESCRIBED
C ABOVE. Z W

l

ELSEIF (KCOD2 .EQ. 60) THEN
498 CALL TTOUT(0,10,37,'GETPART',7,7,31)

CALL TTG]TIU•11,37•°"''°°'' °•7•7•$1)
CALL TTDUT(0,14,25,'Pa11•f nama * ',15,15,31)
CALL PARTM(2,14,40,CHAR,LL,2)
NRITE (9,100) LL,(CHAR(MM:MMl,MM=1,LL)
RENIND (9) W V

499 READ (3,300,END¤§01) IC2,NNN,ICODE,CNT
IF (ICODE .NE. 5) GOTO 499V IF (CNT(1:NNN) .NE. CHAR(1:LL)) GOTO 499
DO 503 I = 1,NUM6 - 1

IF (IC2 .EQ. PALLET(I)) THEN
L5 = I ‘ Z
GOTO 502
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ENOIF
503 CINTINJE «

501 CALL CSROFF
CALL TTOU‘I'(0,24,1,'P•11•·t mdofimd —- Hit •ny k•y to rosuu',

·¤ 41,41,28) _
CALL INKEY(KYCOD1,KYCOD2) ’
REHIND (3) ·
GOTO 1000

C SET THE CURRENT VALUES OF THE RGOT ARM POSITIUI TO THE COOROINATES
C OF THE POINT AS OEFINEO BY THE PALLET POSITIIN.
502 XVAL = XPAL(L5,PART|ß(L5)) „

YVAL = YPAL( L5,PARTNO( L5) )
_ RVAL = RPAL(L5,PARTNO(L5))

C THE COORDINATES ARE PASSE0 TO THE GRAPHICSORIVERS

CODE = 1.0
CALL UEPUTY1 (XVAL,YVAL ,ZVAL,RVAL)

REHINO (3)
CALL OSNAPIO)
CALL TTOU‘|'(0,11,1,'Do You Hanf ·|:o Rodraw fho Sor••n (Y/N)',

*38,38,31) U
READ(*,123) ANS ,
IF (ANS .EQ. 'Y') THEN
CODE = 8.0 »
CALL DEPUTY1 (XVAL,YVAL,ZVAL,RVAL) ‘
CALL DSNAPIO)
ENOIF

123 FORMAT(A1) E I

C PMOVE -

C IF THE USER STRLKIK THE F3 KEY, ASK THE USER NHETHER THE CGHAN0
C PARAMETER IS A VARIABLE NAME OR A SET OF NIBERS. IF THE PARAMETER
C IS A VARIABLE NAME, PRGIPT THE USER FOR THE NAME.ELSEIF (KCOD2 .EQ. 61) THEN L
598 CALL 'I'T(1|T(0,10,38,'P)DVE' ,5,5,31)

CALL TT(l.|T(0,11,38,'••••·' ,5,5,31)
CALL TT¤JT(0,14,20,'I• 1:h• point • v••··i•b1• mm (Y/N) ?',36,

* 36,31)
CALL LOCATE(0,14,57)
CALL IN(EY(KYCO01,KYCOO2)
IF (KYCOO1 .NE. 89 .ANO. KYCOO1 .NE. 121) THEN

CALL TTOJT(0,14,1,BLAN(,80,80,31)
GOTO 507 E

ENOIF

C IF THE USER HANTS TO PASS A VARIABLE NAME, REAO THE INPUT
U C AN0 CHECK FOR THE VALIOITY OF THE NAIE AS BEFORE.

CALL TTO(JT(0,14•1»BLAN(,80,80,31)
CALL TT(IJT(0,14,2§,'Point mm = ',13,13,31)
CALL PARTPN 3 ,14,38,CHAR,LL :2)
HRITE (9,100) LL,(CHAR(|H:H1),)‘H=1,LL)
REHIN0 (9)

599 REA0 (3,300,ENO=601) IC2,NN,ICOOE,CNT
IF (ICODE .NE. 3) GOTO 599
IF (CNT(1:NN) J!. CHAR(-1:LL)) WTO 599
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DO 603 I = 1,NUM2 - 1
IF (IC2 .EQ. PNTVAL(I)) THEN

L5 = I
.GOTO 602

ENDIF
603 CONTINUE
601 CALL CSROFF _

CALL TTOUT(0,24,1,'P¤int undefined —- Hit any key te resume',
* 40,40,28)

CALL INKEY(KYCOD1,KYCOD2)
RENIND (3)
GOTO 1000

C ASSIGN THE VALUES OF THE POINT TO THE FOUR VARIABLES, VALU1,
C VALU22 VAL32 AND VAL4.

602 VALU1 = XPNT(L5)
VALU2 = YPNT(L5)
VAL3 = ZPNT(L5)
VAL4 = RPNT(L5)

GOTO 607

C IF THE USER HANTS TO PASS NUMBERS AS THE PARAMETER, PROMPT THE
C USER FOR THE X,Y,Z, AD R VALUES, ONE AT A TIME. READ THE USER'S
C INPUT FOR EACH VALUE.

507 CALL TTOUT(0,14,25,'X value = ',10,10,31)
CALL PARTM(3,14,35,CHAR,LL,1) ~
NRITE (9,100) LL,(CHAR(MM:MM),MM=1,LL)
RENIND (9) ·
IF (LL .LE. 1) GOTO 1
READ (9,200) VALU1
RENIND (9)

1 CALL TTOUT(0,15,25,'Y value = ',10,10,31)
CALL PARTM(3,15,35,CHAR,LL,1) y
NRITE (9,100) LL,(CHAR(MM:MM),MM=1,LL)
RENIND (9)
IF (LL .LE. 1) GOTO 2
READ (9,200) VALU2 E
REHIND (9)

2 CALL TTOUT(0,16,25,'Z value = ',10,10,31)
CALL PARTM( 3 216 235 2Cl"lAR 2 LL 2 1)
HRITE (9,100) LL,(CHARIMM:MM),MM=1,LL)
REHIND (9)
IF (LL .LE. 1) GOTO 3
READ (9,200) VAL3
RENIND (9)

3 CALL TTOUT(0,l7,25,'R valul = ',10,10,31)
CALL PARTH( $2172352CHAR2LL21)
HRITE (9,100) LL,(CHAR(MM:MM),MM=1,LL)
RENIND (9)
IF (LL .LE. 1) GOTO 607 I
READ (9,200) VAL4
REHIND (9)

C CHECK FOR THE VALIDITY OF THE R AND Z VALUES. IF THEY ARE
C INVALID, DISPLAY AN ERROR MESSAGE.

607 IF (VAL4 .LT. -180.0 .OR. VAL4 .GT. 180.0) THEN
CALL USER(22)
RENIND (3)
GOTO 1000

ENDIF
IF (VAL3 .LT. -250.0 .OR. VAL3 .GT. 0.0) THEN
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CALL USER(23)
l L

RENIND (3)
GOTO 1000

ENDIF
IF (VALU1 .LT. -650.0 .OR. VALU1 .GT.650.0) THEN

CALL U$ER(24) .
RENIND (3)
GOTO 1000 V

ENDIF
IF (VALU2 .LT. -387.0 .OR. VAL3 .6T. 650.0) THEN

CALL U$ER(Z5)
REMIN0 (3)
GOTO 1000

ENDIF

C ASSIGN THE CURRENT POSITION OF THE ROBOT ARM TO THE VALUES
C VALU1: VALU2: VAL3 AND VAL4. THESE VALUES ARE PASSE0 TO THE' C GRAPHICS DRIVERS

XVAL = VALU1
YVAL = VALU2
ZVAL = VAL3
RVAL = VAL4 E

CODE = 1.0
ZVAL = ZVAL + 250.0

V CALL DEPUTY1 (XVAL:YVAL:ZVAL:RVAL)
REMIND (3)

CALL D$NAP(0)
· CALL TTOUT(0,11.1,'Do You Hanf fo Rodraw {ho Scron (Y/N)':
*38:38:31)

READ(¤:123) ANS
IF (ANS .EO. 'Y') THEN
CODE = 8.0 „
CALL DEPUTY1 (XVAL:YVAL:ZVAL:RVAL)
CALL D$NAP(0)
ENDIF

C ZMOVE

C IF THE USER STRUCK THE F4 KEY: PROMT THE USE FOR THE Z VALUE.

ELSEIF (KCOD2 .EQ. 62) THEN _
CALL TTOUT(0:10:38:'ZMOVE':5:5:31)
CALL TTOUT(0:11:38:'-----':5:5:31)
CALL TTOUT(0:14:25:‘Z va1u• = ':10:10:31)
CALL PARTM(4:14;35:CHAR:LL:1)
HRITE (9:100) LL:(CHAR(MM:MM):MM=1:LL)
REHIND (9)
READ (9:200) VALU1
REMIND (9) .

C CHECK THAT THE Z VALUE IS VALID: AND IF $0: SET THE CURRENT
C Z VALUE: ZVAL: TO THE USER'S INPUT. THESE ARE PASSED TO THE
C GRAPHICS DRIVERS.

IF (VALU1 .LT. -250.0 .OR. VALU1 .GT. 0.0) THEN‘ CALL USER(23)
. GOTO 1000

ENDIF _
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ZVAL = VALU1
CODE = 1.0

ZVAL = ZVAL + 250.0
CALL OEPUTY1 (XVAL;YVAL;ZVAL;RVAL) ‘
CALL OSHAP(0)

CALL TTOUT(0;11;1;'O0 Ydq Hanf fo Radrau fh• Scrann (Y/N)';
*38•38•31] '
REAO(*;123) ANS
IF (ANS .EG. 'Y') THEN

· CODE = 8.0 _
CALL OEPUTYI (XVAL;YVAL;ZVAL;RVAL)
CALL O$HAP(0)
ENOIF

C HRITEO ‘

C IF THE UER STRUCK THE F5 KEY; PROPT THE USER FOR THE OO
C NUMBER. THE INPUT MUT BE FROM 1 THROUGH 16; OTHERHISE AN
C ERROR MESSAGE IS OISPLAYEO.

ELSEIF (KCOD2 .EQ. 63) THEN
CALL TTOUT(0;10;37;'HRITEO';6;6;31)
CALL 1‘1*0u1‘«0.11,s7.' ''''‘' '•6s6;$1]
CALL TTmn(Ü914925$‘°° |'I.I|Ib€P = ·p12;1Z)31)

CALLHRITE (9;100) LL;(CHAR(MM:MM)$MM=1;LL)
REHINO (9) .
REAO (9;200) VALU1 l
REHINO (9)

IF (VALU1 .LT. 1.0 .0R. VALU1 .GT. 16.0) THEN
I CALL USER(30)

GOTO 1000 ” (ENOIF
VAL1 = VALU1 + 16

C THEN PROMPT THE USER·FOR THE VALUE; HHICH MUST BE A ZERO OR
C A ONE. . A .

CALL TTOUT(0;15;25;'DO valua ¤ ';12;12;31) A l
CALL PARTH(5•151•$7•CHAR;LL»1]
HRITE (9;100) LL;(CHAR(MM:MM);MM=1;LL)
REHINO (9)
REAO (9;200) VALU2
REHINO (9) . »

IF (VALU2 .NE. 0.0 .ANO. VALU2 .NE. 1.0) THEN _
CALL USER(28)
GOTO 1000 '

ENOIF

VAL2 = VALU2 .

IF (VAL1 .EQ. 17) THEN
IF (VAL2 .EQ.-1) THEN _

P17 = 1
ELSE

P17 = 0
ENCIF

ELSEIF (VAL1 .EQ. 18) THEN „
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IF lVAL2 .EQ. 1) THEN
918 = 1.

ELSE
918 = 0

ENDIF
ELSEIF (VAL1 .E0. 19) THEN

IF (VAL2 .E0. 1) THEN
919 = 1

ELSE
919 = 0

ENDIF
ELSEIF (VAL1 .EQ. 20) THEN

IF IVALZ .EQ. 1) THEN
920 = 1

ELSE
920 = 0

ENDIF
ELSEIF lVAL1 .50. 21) THEN

IF IVALZ .EQ. 1) THEN
921 = 1

ELSE
_ 921 = 0

ENDIF
ELSEIF (VAL1 .EG. 22) THEN

IF IVAL2 .EQ. 1) THEN
922 = 1

ELSE
922 = 0 .

ENDIF
ELSEIF (VAL1 .E0. 23) THEN

IF IVALZ .EQ• 1) THEN
923 = 1

ELSE · 1
923 = 0

.ENDIF V
ELSEIF lVAL1 .EQ. 24) THEN

IF IVAL2 .EQ. 1) THEN
924 = 1

ELSE ‘- _
P24 = 0 1 ·
’ENDIF ’

ELSEIF IVAL1 .E0• 25) THEN E
IF lVAL2 .EQ. 1) THEN

925 = 1
ELSE

925 = 0 1
ENDIF —

ELSEIF (VAL1 .59.-26) THEN
IF IVAL2 .EG. 1) THEN

926 = 1
ELSE

926 = 0
ENDIF

ELSEIF (VAL1 .EH• 27) THEN
IF IVAL2 .EQ. 1) THEN

927 = 1
ELSE ·

927 = 0
ENDIF

ELSEIF IVAL1 .EO• 28) THEN
IF (VAL2’.EQ• 1) THEN

928 = 1
ELSE

928 = 0 .
ENDIF

ELSEIF (VAL1 .EC• 29) THEN
IF (VAL2 .EQ. 1) THEN

Appcndix C. I49



P29 = 1
ELSE

P29 = 0 „ ‘
ENDIF ,

”
ELSEIF (VAL1 .EB. 30) THEN E

IF (VAL2 .EQ. 11 THEN „
P30 = 1 „

ELSE
PSO = O

ENDIF‘ ELSEIF IVALI .EQ. 31) THEN
IF lVAL2 .EH. 1) THEN

PS1 = 1
ELSE

PS1 = O
ENDIF

- ELSEIF IVAL1 .EQ. 32) THENIF (VAL2 .EQ. 1) THEN ‘
PS2 = 1

ELSE
PS2 = 0 - ‘ENDIF E ·

ENDIF .

C THE DO NUMBER; AND THE VALUE ARE TRANSMITTED TO THE
C GRAPHICS DRIVER.

“

CODE = S.O C
CALL DEPUTY1 (XVALpYVAL»ZVAL»RVAL)
CALL DSHAPl0)

CALL TTOUTl0•11•1»'D¤ Yuu Hanf fo Radraw fha Scr••n (Y/N)'»
*38•38»31) ‘

READ(¤•123) ANS
IF (AN .EQ. 'Y') THEN
CODE = 5.0
CALL DEPUTY1 lXVAL•YVAL•ZVAL»RVAL)
CALL DSHAPl0)
ENDIF

· C SETC

C IF THE USER STRUCK TH F6 KEY; THE USER IS PROMPTED FOR THE
C COUNTER NAME. THE NAME IS CHECKED FOR ITS EXISTENCE» AS
C BEFORE.

ELSEIF (KCOD2 .EG. 64) THEN
298 CALL TTOUT(0•10•39•'SETC',4,4•31)

CALL TTOUTl0•11;39;'—·——';4;4•31)
CALL '- 'QIÖQIÖQBI)
CALL PÄRTM(6•1Ö2Ö1•cHÄR»LL•2]
NRITE (9•100) LL;lCHAR(MM:MM)•MM¤1•LL)

- REHIND (9) „
299 READ (3»5UU•ENÜ=3U1] IC2•NN•ICODE•CNT

IF (ICODE .NE. 4) GOTO 299
IF (CNTI1:NNN) .E. CHAR(1:LL)) GOTO 299

DO 303 I = 1•NUMB - 1

IF (IC2 .EB. COUNT(I)) THENV L5 = I
GOTO 302

ENDIF
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303 CGJTIME
301 CALL CSROFF

CALL TTOUT(0,2¢•,1,'C¤•.nter undefined •- Hit any key to resune',
N 42•42,28)CALL INKEY(KYCOD1,KYCOD2) _

REHIND (3)
GOTO 1000 .

C THE USER IS THEN PRWIPTE0 FOR THE VALUE. IF THE VALUE IS OUT OF
C THE VALID RANGE, AN ERROR MESSAGE IS DISPLAYED.
302 CALL TTOUT(0,15,25,'Co¤.nter value = 516,16,31)

CALL PARTM( 6:15 :41:CHÄR:LL :1]
NRITE (9,100) LL,(CHAR(|I1:I‘I1),)I1=1,LL)
RENIND (9)
READ (9,200) VALU1
REHIND (9)

IF (VALU1 .LT. -32767.0 .OR. VALU1 .GT. 32767.0) THEN
CALL USER(31)
REHIND (3) _
GOTO 1000

ENDIF
C THE CO(JNTER VALUE IS THEN SET TO THE VALUE KEYED IN BY THE USER.
C THIS VALUE IS ALSO NRITTEN TO THE SYFBOL TABLE FILE.

CNTVAL(L5) = VALU1 ·
NRITE( 8,400,REC=IC2) IC2,VALU1
RENIND (3)

ENDIF
1000 CLOSE( 9,STATUS= ‘DELETE ' )

100 FORMAT( I2 ,1X•72A1)
200 FORMAT( 3X,F8. 2)
300 FORMAT( 1X,I3,13X,I3•2X•I1»6X•A72)

400RETURN
END

C SIBRGJTINE PARTM

C SLBROUTINE TO IDENTIFY CHARACTERS TYPED IN FOR VARIABLES PRIOR
C TO PARTIAL EXECUTICN

C PARAMETER ÜEFINITINZ
C KCODE - CODE PASSED DEPENDDB (N CGIIAND TYPE
C ROH - RCM MIBER
C COLM - COLIIN MIBER
C CHAR - CHARACTER TYPED BY USER
C LL - IICREMNTAL COLLIN MIBER
C N1 - INDICATES HHETHER INPUT SHGJLD BE
C NMERIC (VALUE IS 1) OR ALPHAMMERIC (VALUE IS 2)

C SIBRIIJTINES CALLED BY THIS PROGRAM ARE 2
C CSROFF ,CSRGI•ID•IN(EY,LOCATE JTGJT.

SLBRGITINE PARTM( KCODE •R(I(,COLM•CHAR•LLall!)
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INTEGER CGNT( 50 I ICNTVAL( 50 I IPALLET( 10 )IPALPTS( 10 IIPARTMI( 10)
INTEGER CONSI 100 I IAGG( 20 I IPAR( 50 I IPNTVAL( 100)
INTEGER SS ISLPAY IPART1 IPART2 IVAL1 IVAL2 IRETVAL IBASC
INTEGER I! 2 KYC001 IKYCOD2 IJ
INTEGER RONICOLM
REAL THONI ITHTNI IZINIRINICODE
CHARACTER lt- 1 BLAN<( 80 I ICELNAM·¤·10IAFILE·¤·72 IAEXTIEI
CHARACTER I! 1 CHAR1 IALPHA( 26 I IMMERI 10)
CHARACTER lt 72 CHAR ·

DIMENSICN LA$l.B( 10 I IIGIMI 32 IICONVALI 100 )IL( 5 I IM( 10 I IP( 4)
UIMENSION XPAL( 10 950 I 9YPAL( 10 950 I 9ZPAL( 10 950 )9RPAL( 10 950 I
DIMENSION XPNT( 100 I IYPNTI 100 I IZPNT( 100 I IRPNT( 100)
DIMENSION XAGGI 20 I IYAGG( 20 I IZAGGI 20 I IRAGGI 20)
DIMENSIG1 XPAR( 50 I IYPAR( 50 I IZPAR( 50 IIRPARI 50 I

CGIIJN/A/CIINTICNTVAL IPALLETIPALPTSIPARTID
COINON/B/CONS ICGNAL IPAR IPN'|’VAL IAGG INREC
COPMON/C/LASUBIIONUMI LAST INEXTIALIN IPAY IZGIIIC
CGHON/D/XPAL 9YPAL IZPAL 9RPAL 9XVAL 9YVAL 9zVAL 9RVAL

' COIMON/E/XPNTIYPNTIZPNTIRPNT IXAGGIYAGGIZAGGIRAGG
- COMMON/F/NUM1 PMMZ 9NIß JAM'} INMS 9MMÖ IXPAR 9YPAR 9ZPAR IRPAR

COPMON/G/SS ISLPAY IPART1 IPART2 IPAYOLD IVAL1 IVALZ IRETVAL IBASC
CO1’MON/H/ THONI ITHTHI IZINIRINICODE ICELNAM IVAL5
C01|‘ICN/J/ XMINIXMAXIYMINIYMAXISXMINISXMAXISYMINISYMAX

DATA BLANC/80 ät ' '/
IBI ,IcI ,I¤l , IEI ’IFI ,IGI ,I"I, III ’IJI ,IKI ’ ILI ,I"I ’

*INI ’IOI ,|PI ,IqI
’IRI’|sI’ITIDATAIMMER/'0' I'1' I 'Z' I'3' I"•' I'5' I'6' I'7' I'8' I'9'/

1 DO 10 MM = 1I72
CHAR()|‘I‘|:)‘I^I4) = ' ' °

10 CGITINIE

C LOCATE THE CURSOR AND READ USER 'S INPUT AND CHECK FOR VALID KEYS.
L

LL = 1
5 CALL LOCATE! 0 IR(MICOLM+LL I

J = LL .
CALL IN(EY( KYCOD1 IKYCOD2 I

IF (KYCOD1 .EQ• 13) THEN
GOTO 20

ELSE ·‘ ‘
CALL ID( KYCOD1 IKYCOD2 ICHAR1IJ IALPHAIMMER I

C IF USER 'S INPUT IS INVLAIDI DISPLAY ERROR MESSAGE .

IF (J .E0. 0) THEN
CALLCSROFFH

CALL TTOUTI 0I24I1I 'INVALID CHARACTER — Hit any key te r•sun•'
I! I41 I41 I28) .

CALL IN(EY(KYCOD1IKYCOD2I ‘ ··
CALL TTGJT( 092¢919BLAN(980980951.I
CALL CSRG1
GOTO 5

ENDIF

C IF THE USER STRIKES THE BACKSPACE KEY I ERASE THE PREVIGJS
C CHARACTER FRG1 THE SCREENI OTHERHISE DISPLAY THE CHARACTER
C THE USER TYPES.

IF (J .LT. LL) THEN
LL = J
CALL TTGJTI 0IRGIIC0LM·•·JIBLAN(( 1 I I1I1I31I

i
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GOTO 5
ELSE D

CALL TTMITIO;RG|;COLM+LL;CHAR1;1;1;261
C CGCATENATE THE STRINB OF CHARACTERS TYPED IN BY THE USER; AND” C IMZREMENT THE CURSOR POSITION.

IF (J .NE. 1) THEN
CCC CHAR(1:LL) = CHARI1:LLé1 1//CHAR1

AFILE = CHAR(1:LL—1)
AEXT = CHAR1
CALL CONZAD (AFILE ;AEXT)
CHAR(1:LLJ = AFILE

ELSE _
CHAR(1:LL) = CHAR1

ENDIF —

LL = LL + 1
WTO 5 V

ENDIF -
ENDIF

C IF THE INPUT IS MMERIC; CHECK FOR A DECIMALA POINT. IF THERE
C IS M) DECIHAL POINT;·· ADD (NE TO THE STRIIS 0F_ CHARACTERS.

20 IF (WI .EQ. 1) THEN
LL = LL - 1

0O30I‘H4=1;LL_.,IF
(CHARl!|M:IlI1) .EO. '.+"I WTO 40 ‘

30 CCNTINJE _ é
LL = LL + 1
CHAR(LL:LL) = '.'

C CHECK EACH CHARACTER IO A MJBER; OR A DECIMAL POINT; OR
C THE MINUS SIGN. IF ANY CHARACTER ISIUT OF THESE; THE ·
C MJFBER IS INVALID; THE ,ERROR CODE; IER; IS SET TO 1.

40 IER = 0 V
DO 43 HH = 1;LL

DO 44°I|||‘| = 1;10
IF (CHARlIlI1:I‘I||) .EQ. M.}ERU‘I‘IH)) WTO 43
IF (CHAR(I*|I1:l‘IH) .EO. '-' .ANO. HM ..EQ. 1) WTO 43
IF ICHARIHINPIIU .EB• '.') GOTO 43

44 CONTINIE
IER = 1

43 CINTIMIE ‘

ISET = 0 L I V

C IF THERE IS IKJRE THAN GE DECIMAL POINT; IER IS SET TO 1.V

DO 59 HN = 1;LL T .
IF lCHAR(I|‘I1:III‘|) .EQ. '.'l ISET g¤ ISET ·I· 1‘ IF (ISET .GT. 1) IER = 1 _;

59 CINTINJE ’

C IF THE LENGTH OF CHARACTERS IN THE IIIBER. IS GREATER THAN 8;
C OR IF IER IS 1; DISPLAY ERROR MESSAGE. THEN BLANC MI'I’ THE
C THE USER'S INPUT; AND PRG1PT AGAIN. . .
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IF (LL .GT. 8 .OR. IER .EO. 1 1 THEN
CALL CSROFF
CALL T'I’0UT(0,24,1,'Inva1id nuubar -- Hit any key to rasuna',

* 39,39,281
CALL IM(EY( KYCOD1 ,KYCOD21
CALL TTO(JT(O,24,1,BLAN(,8D,80,311

DO 52 HM = 1,LL
V

CALL TTGJT(O,RG(,COLM+1||‘|,' .21919311
52 CGITIMJE

IER = 0
CALL CSRON
GOTO 1

ENDIF
C IF THE INPUT IS ALPHAMMERIC, CHECK THAT THE FIRST CHARACTER
C IS ALPHABETIC. IF MIT, DISPLAY ERROR MESSAGE AND PRGIPT USER AGAIN.

ELSE
IER = 0
LL = LL - 1
DO 45 HH = 1,26

IF (CHAR(1:11 .EB. ALPHA(||H11GOTO 46
45 CONTIMIE
48 CALL CSROFF , '

CALL TTOUT(0,24,1,'Inva1id nana —- Hit any k•y tc r•sun•'»
96 37,37,281

CALL INKEY(KYCOD1,KYCOD21
CALL TTOUT(Üa24•1»BLAN(•80•80•31]

DO 53 FIM = 1,LL
CALL TTGJT(0,I\G(,COLM+I|I1,' 51,1,311 ‘

53 CONTIMJEIER

= 0
CALL CSRGI
GOTO 1

C IF ANY CHARACTER IS THE DECIMAL POINT OR THE MIME SIGt,
C DISPLAY ERROR MESSAGE.

46 DO 47 WH = 1,LL l
IF (CHAR(|II1:I*|I|1 .EO. '.'1GOTO 48
IF (CHAR(1||1:I!I(1 .EO. '-'1 GOTO 48

47 CGQTIMJE
ENDIF _

RETURN _
END

C SIERGJTINE ID V
C THIS SLBRGJTINE IDENTIFIES THE CHARACTER TYPED IN BY THE USER.
C VALID CHARACTERS ARE ALL ALPHABETS, MIBERS, THE BACKSPACE KEY:
C THE ENTER KEY AND SGE SPECIAL CHARACTERS.

C PARAMETER DEFINITIG{:
1

C KYCOD1 - ASCII CODE OF KEY '
C KYCOD2 — EXTENDED CHARACTER CODE OF KEY
C CHAR — CHARACTER IDENTIFIED
C J - COLGN POSITIGI
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C ALPHA - ARRAY OF ALPHABETS = I
C NUMMER · ARRAY OF NUMBERS

SUBROUTINE IDIKYCOD1»KYCOD21CHAR1;J1ALPHA1NUER)

INTEGER COUNT(50),CNTVALI50)1PALLETI10)1PALPTSl10)1PARTNOl10)
INTEGER CONSI100)•AGGl2O)1PAR|50)1PNTVALI100)
INTEGER SS1$LPAY•PART1»PART2•VAL11VAL21RETVAL1BASCINTEGER * 2 KYC0D11KYCOD21J ‘
REAL THONI 1THTNI DZINIRIN1CODE
CHARACTER * 1 CHAR11ALPHAl26)1NUMER(10)1CELNAM*10

DIMENSION LASUBI10)•IONUM(32);CONVAL|100)1L(5)1Ml10)1Pl4)
DIMENSION XPALI10150)1YPAL(10•50)1ZPALl10»5O)•RPAL(10150)
DIMENSION XPNTI100)•YPNTt100)1ZPNTl100)1RPNTI10O)
OIMENSION XAGGI20)1YAGGl20)1ZAGG(20)1RAGGI20)

· OIMENSION XPARI50)1YPAR(50)1ZPARI50)1RPAR(50)

COMMON/A/COUNT1CNTVAL1PALLET1PALPTS1PARTNO
COMMON/B/CONS•CONVAL•PAR»PNTVAL•AGG»NREC
COPMON/C/LASIE 1IGIIH1LÄ$T1NEXT1ALIN1PAY DZWDIC
COMMON/D/XPAL 1YPÄL 1ZPAI. QRPÄL 1XVAL 1YVAL 1ZVAL 1RVÄL
COWION/E/XPNT 1YPNT 1ZPNT 1 RPNT1XÄGG 1YAGG 1ZÄGG 1 RÄGG
COMMON/F/NUM11NUM21NUM31NUM41NUM51NUM6•XPAR•YPAR1ZPAR1RPAR
COMMON/G/SS1SLPAY•PART11PART21PAYOLD•VAL11VAL2•RETVAL>BASC
COMMON/H/ THONI1THTNI1ZIN»RIN1C0DE1CELNAM1VAL5
CGOI)N/J/ XMIN1XMÄX1YHIN)YM^x1$)MIN 1SXMÄX1$YMIN 1$YHÄX

IF (KYCOD1 .GE. 48 .AND. KYCOD1 .LE. 57) THEN
CHAR1 = NUMERIKYCOD1—47)

ELSEIF (KYCOD1 .GE. 65 .AND. KYCOD1 .LE. 90) THEN
CHAR1 = ALPHAIKYCODI-64)

ELSEIF (KYCOD1 .GE. 97 .AND. KYCOD1 .LE. 122) THEN
CHAR1 = ALPHAIKYCOD1-96)

ELSEIF (KYCOD1 .EQ„ 29) THEN
J = J - 1

ELSEIF IKYCODI .EQ. 8 .AD. KYCOD2 .EO. 14) THEN
J = J · 1

ELSEIF (KYCOD1 .EQ. 127 .AND. KYCOD2 .ER. 14) THEN
J = J - 1

ELSEIF IKYCODI .EQ. O .AND. KYCOD2 .EQ. 75) THEN
J = J -

1’
ELSEIF (KYCOD1 .EQ. 45) THEN

CHAR1 = '·'ELSEIF (KYCOD1 .EQ. 46) THEN
CHAR1 = '.'

ELSEIF IKYCODI .EO. 95) THEN
CHAR1 = '_'

ELSE
J = 0

ENDIF

. RETURN
ENO

C SUBROUTINE GOSUB

C THIS SUBROUTINE INTERACTIVELY EXECUTES A SUBROUTINE.

C PARAETER DEFINITION:

C IER - ERROR CODE DIE TO USER INPUT
C 0 NHEN NO ERROR DETECTED
C 1 HEN THERE IS AN ERROR
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C SIBRGJTINES CALLED BY THIS PROGRAM ARE 2
C CLS 9C$ROFF 9LXATE ,IN<EY9PARTÜ9TTmn •

SLBROUTINE GOSlß( IER1
INTEGER CGNTI501,CNTVALI501,PALLETl101,PALPTS(101,PARTM)l101
INTEGER CON$(1001,AGG(201,PAR(501,PNTVALl100)
INTEGER SS ,SLPAY ,PART]. ,PART2 ,VAL1 ,VAL2 ,RETVAL ,BA$C —
INTEGER ·¤ 2 KYCOD1 ,KYCO02
INTEGER P1,P2,P3 ,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13,P14,P15
INTEGER P16 ,P17,P18,P19,P2O ,P21 ,P22 ,P23 ,PZ4,P25,P26 ,P27,P28
INTEGER P29,P30 ,P31 ,P32
REAL THGJI ,THTNI ,ZIN,RIN,CODE
CHARACTER * 1 BLANKI 80 1 ,C ,CELNAM·¤10
CHARACTER 1% 72 CHAR ,CNT ,CNT1l 5)

DIMENSIGI LA$UB(101,IGRM(321,CONVALl1001,L(51,M( 101,Pl41
DIMENSION XPAL( 10 ,501,YPALl10 ,501,ZPALl10 ,501,RPAL( 10 ,501
DIMENSION XPNTI 100 1,YPNT( 100 1 ,ZPNT( 100 1 ,RPNT( 100)
DIMENSION XAGGI 20),YAGG(201,ZAGGl 201,RAGG( 201
DIMENSION XPAR(501,YPAR(501,ZPAR|501,RPAR(50 1
DIMENSION NNN1(51,IC21l51,VALl41
COIMQI/A/COUNT ,CNTVAL ,PALLET,PALPT$ ,PART!I)
COOMON/B/CONS ,CONVAL ,PAR ,PNTVAL ,AGG,NREC
CGMGVC/LASIJB ,IOMJM,LAST,NEXT ,ALIN,PAY ,ZGI,IC
CO1MON/D/XPAL ,YPAL ,ZPAL ,RPAL ,XVAL ,YVAL ,ZVAL ,RVAL
COMMON/E/XPNT QYPNT 9ZPNT 9RPNT91(AGG DYAGG 9ZAGG 9 RAGG
COMMON/F/NUM1 ,NUM2 ,MM3 ,MJM4 ,MM5 ,NUM6 ,XPAR ,YPAR ,ZPAR ,RPAR
COIMON/G/SS ,SLPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
CG‘IMON/H/ THONI ,THTHI ,ZIN,RIN ,CODE ,CE LNAM,VAL5
CG‘lMUN/J/ XMIN91(MAX 9Y”IN9YMAX 9$XMIN 9SXMAXDSYMIN 9$YMAX
COWION/P/ P1 9PZ 91,3 9P‘I·9P59P6 )P79P8)P9)P109P11)P12 ,P13,P14,P15
C(l*I1®|/G/ P16 ,P17,P18,P19,P20,P21 ,P22,P23,P24,P25,P26 ,P27,P28' CGi4GVR/ P29,P30,P31,P32

DATA BLANV80 * ' '/

IER = 0
OPEN (39,FILE='IRPS02' ,STA'|US='NEH' 1
CALL CLSI 311
CALL CSRCN
UC 597 I * 1 95

IC21l I 1 = 0 -
NNNII I 1 = 0

597 CONTIMJE
‘ C PROMT THE USER FOR THE SIBRGJTINE NAME . READ THE CHARACTERS

C KEYED IN AND NRITE TO THE TEMPORARY FILE , IRPS00 , AND READ
C THE VARIABLES FILE AND CGIPARE ANY SLBRGJTINE NAME HITH
C THE NAME TYPED IN BY THE USER.
598 CALL TTIIJTI 0,3 ,31, 'SIBRCIJTINE SII‘l1LATI(N' ,21,21,31)

CALL TTa]T(U,4,319° •••••*'''''••*""'''''°9219Z19311 E
CALL TTOUTI 0,7,22, 'Stbruufinu n•m• E ' ,18,18,311
CALL PARTMl Ü 9 79(OU 9CMAR9LL 92)
NRITE (39,1001 LL,(CHAR(H1:1|11,I|1=1,LL 1
REHIND (391

599 READ (3 93OO 9END=6O11 ICZDICS 91I•N9ICODE 9CNT
IF ( ICODE .NE . 61 GOTO 599
IF (CNT(1:NN1 .NE. CHARl1:LL11GOTO 599
GOTO 605

AppendixC.l56



C THE S[BRCI.II’INE NAME DOES MIT MATCH ANY NAMES IN THE PROGRAM. _
C DISPLAY AN ERROR MESSAGE AND EXIT FRCM THIS SIBRUJTINE.

601 CALL CSROFF
CALL TTOU‘I'(0,24,1,'Name undefined -- Hit any key to resuune',

*39,39,28)
CALL INKEY( KYCOD1 ,KYCOD2 )
RENIND (3)
CALL CSRON
IER = 1
GOTO 1000

C READ THE ¢BJECT FILE FOR THE FIRST AND LAST EXECUTABLE
C STATEMENT MIBERS FOR THIS S[BROUTINE AND ASSIGN THESE
C STATEMENT NUBERS TO VARIABLES PART1 AND PART2.

605 READ (7,400,REC=IC3) K1,K2
PART1 = K2 .
PART2 = K1

. C READ THE VARIABLES FILE TO CHECK FOR ANY FORMAL PARAMETERS,
C AND IF THERE ARE ANY, ASSIGN THE VARIABLE NAMES TO THE
C ARRAY CNT1„ VARIABLE IC21(I) IS SET TO ZERO, IF THERE ARE
C ONLY I-1 FORMAL PARAMETERS.

ÜÜ 700 I = 1,5
606 READ (3,500,END=701) IC21( I ),IC3 ,MN1( I ),ICODE ,CNT1( I)

IF IICODE .EQ. 7) GOTO 700
IC21lIl = 0
GOTO 701 .

700 CCNTINJE

701 RENINDl3) .

C PRIMPT THE [SER FOR VALUES FOR ANY FORMAL PARAMETERS.
C THE [SER CAN EITHER PASS A VARIABLE NAME TO THE PARAMETER,
C OR CAN PASS A SET OF VALUES.DO 702 I = 1,5 ‘

IF (IC21II) .NE. 0) THEN
CALL TTOUT(0,7,1,BLM|(,80,80,31)
CALL TTOUT(0,7,1,'For••a1 parameter :',18,18,31l -
CALL TT(IJT(0,7,20,CNT1(I)(1:NN1lI)),MN1(I),NN1(I),2B)
CALL TTGJT(0,9,1,BLAN(,80,80,31)

CALLCALL TTG!T[°»12•12BLAN(•80•8Ü»31)
CALL TTG.lT[Or13•1•BLAN(•80•80,31)
CALL TTO[IT(0,14»1,BLAN(,80,80,31)
CALL TTGJT(0,15,1,BLAN(,80,80,31) ;
CALL TTOUTt0,9,10,'Do you want to pass a variable na«•a',35,

* 35,31) C
CALL TTt1|Tl0,10,10,'for this parameter (Y/N) ?°,26,26,31)

' CALL LxATE(U•10•46)
CALL II~I<EY(KYCOD1,KYCOD2)

C IF THE [SER NANTS TO PASS A VARIABLE NAME, THE USER IS THEN
C PRCMPTED FOR THE VARIABLE NAME THAT NEEDS TO BE PASSED.
C THE NAME TYPED IN IS READ, AND CGIPARED HITH VARIABLE NAMES READ
C FROM THE VARIABLES FILE.

IF (KYCOD1 .EO. 89 .0R. KYCOD1 .EH. 121) THEN
CALL TT(IIT(0,9,1,BLAN(,80,80,51)
CALL TTGJTI 0,10,1,BLAN( ,80 ,80osl)

709 CALL TTOUT(0,9,20,'Variab1e name * 516,16,31)
CALL PARTM( Ü ,9,36 ,CHAR,LL ,2)

704 ’ READ l3,300,ENO=703) IC2•IC$•NN•ICODE•CNT
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IF (CNT(1”:NN) .NE. CHAR(1:LL))“@TO 704

C IF THE VARIABLE NAME IS A CQISTANT OR A CGNTER, ITS VALUE IS READ
C FRG1 THE SYIBOL TABLE FILE, AND NRITTEN TO THE LOCATIG4 OF THE

_ C FORMAL PARAMTER IN THE SYIBOL TABLE FILE.
IF (ICODE 4EG. 2 .0R. ICODE .E0. 4) THEN

READ (8,501,REC=IC2) CC1 ’
NRITE (B,500,REC=IC21(I)) IC21(I),CC1 ·

C IF THE VARIABLE NAMEIS A POINT OR AN AOGREGATE, THE FOUR VALUES
C ARE READ, AND WITTEN TO THE LOCATIMI OF THE FORMAL PARAMETER.

ELSEIF (ICODE .E0. 3 .OR. ICODE .EQ. 7 .OR. ICODE 4EG. 8)
ae THEN

READ (8»501,REC=IC2) CC1,CC2,CC3 •CC¢
NRITE (8,500,REC=IC21( I )) IC21( I ),CC1,CC2 ,CC3 ,CC4

C IF THE VARIABLE NAME IS A POINT DEFINED AS A SET OF COUNTERS,
C THE CGNTER MJIBERS ARE READ AND HRITTEN“TO THE LOCATIIN OF THE
C OF THE FORMAL PARAMETER.

ELSEIF (ICODE .E0. 9) THEN
A ‘

READNRITE
(8,600,REC=IC21( I )) IC21( I ) ,)£1,NZ2•MZ3 ,MZ4,1¢5•

ENDIF
4 RENIND (3) ‘ E 1

' GOTO 702 ” 1 A .

C IF THE VARIABLE NAME IS {UT. FUND, AN ERROR MESSAGE IS DISPLAYED,
C AND THE EXECUTIONS OPTIGIS MEN! IS DISPLAYED AGAIN.

703 CALL CSROFF _ .
CALL TTOUT(0,24,1,_.'Variab1• not defined -— Hit any *,32,32,28)

CALL TTOUT(0,24_,33,'k•y to resune. . 4 .' ,17,17,28)
CALL INKEY(KYCOD1,|(YCOD2) ‘
REHIND (3)
CALL CSRGA.
IER = 1 · -
GOTO 1000 1.

ENDIF
C IF THE USER HANTS TO PASS MIERIC VALLES TO THE FORMAL
C PARAMETER, THE PR®RAM PRGIPTS THE USER FOR THE MIBER OF
C OF VALUES TO BE PASSED FOR IT. THE MAXIHM MIBER THAT CAN
C A BE PASSED IS FGJR, FOR EACH PARAMETER. A

‘

CALL TTÜJ‘T(O•9•1•BLAN(»8U•8U•31)
CALLCALL

CSRQJ A - — ’
CALL TT(1JT(0,9,1,'P1eas• speoify the mju of values *,36,

* 36,31) _ 'V · „
CALL T‘I’wT(0,9,37,'for thiaparanueter and than p1•as•*,34,

ae 34 31)
720 CALL TT(1J'|'(0,10,1,'enter then in the proper order. *,31,31,31)

CALL PARTH(U•10•3Z•CHAR•LL•1) „A
NRITE (39,100) LL,(CHAR(||1:I*I(),H‘|=1,LL)
RENIND (39)
READ (39,800) VALU1 ~
REHIND (39)
IVAL1 = VALU1

IF (IVAL1 .G‘I'. 4) THEN
. CALL CSROFF «

CALL TI'0UT(0,24,1,'Too aay values -— Hit any k•y *,30,30,28)
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CALL INKEY(KYCOD1»KYCOO2)
CALL CSRON
IER = 1
GOTO 1000

ENDIF
IF (IVAL1 .LT. 1) THEN H

CALL CSROFF
CALL TTOUTl0.Z4.1.'Too few v•1u••

-- Hit eny key 530,30.28)
CALL TTOUT(0.24.31,'t0 f'G$I.IK••••'913p139Z8]
CALL INKEY(KYCOO1;KYCOD2)
CALL CSRON
IER = 1
GOTO 1000

ENOIF
C THE PROGRAM THEN PROPTS THE USER FOR EACH VALUE FOR EVERY PARAMETER.
C THESE VALUES ARE THEN HRITTEN TO THE LOCATION OF THE FORMAL
C PARAMETER IN THE SYMBOL TABLE FILE.

OO 730 JJJJ = 1»IVAL1
, IF (JJJJ .EQ. 1) C(1:1) = '1'

IF (JJJJ .EQ. 2) C(1:1) = '2'IF (JJJJ .EQ. 3) C(1:1) = '3'
IF (JJJJ .EO. 4) C(1:1) = '4'
CALL TTOUT(0,11+JJJJ•25»'Va1u• '•6•6,31)
CALLCALL

TTOUT(0,11+JJJJ,33•'= ',2•2;31)
_ CALL PARTM(0•11+JJJJ»35•CHAR•LL•1) V

NRITE (39•100) LL•(CHAR(MH:HM)•MM=1•LL)
V REHINO (39)];

REA0 (39»800) VAL(JJJJ)
REHIN0 (39)

730 CONTINUE
HRITE (8;500gREC¤IC21|I)) IC21(I)•(VAL(JJJJ)•JJJJ=1•IVAL1l
GOTO 702 H- ‘

ENDIF
GOTO 1000

· 702 CONTINUE
100 FORMAT(I2•1X•72A1)
300 FORMAT(1X;I3•7X;I4;2X,I3;2X•I1;6X;A72) .
400 FORMAT(18X•I4»1X•I4)
500 FORHAT(1X•I3•4(2X•F8.2))
501 FORMAT(4X»4(2X•F8.2))
600 FORMAT(1X•I3•8(1X•I4))
699 FORHAT(4X»8(1X»I4))
800 FORHAT(3X•F8.2)
1000 CLOSE (39;$TATUS='0ELETE') .

RETURN
ENO l

C SUBROUTIE TTOUT
C THIS SUBROUTIE NRITES A STRING A CHARACTERS AT A SPECIFIEO
C RON AND COLUMN OF THE DISPLAY.
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C SLBRGJTINES CALLE0 BY THIS PR$RAH ARE :
l C LOCATE • HRCHAT.

SLBRGJTINE TTGJT( PAGE •RG|•COLllN»BUF»LE!G•S1ZE •NRATT)

INTEGER CCINTI 50 );CNTVALl 50 ) ;PALLET( 10 ) •PALPTS( 10 ) »PARTM)( 10)
INTEGER CG4$( 100 ) •AGG( 20 ) »PARl 50 ) ,PNTVAL( 100)
INTEGER SS •SLPAY »PART1 •PART2 »VAL1 •VAL2 •RETVAL »BASC
INTEGER * 2 PAGE »RON•COL\IN »$1ZE •HRATT•LEN§ _
INTEGER P1 ,P2 ,P3 ,P4,P5,P6,P7,P8,P9,P10;P11,P12;P13,P14,P15
INTEGER P16 •P17»P18»P19»P20 •P21 •P22 »P23 •P24•P25•P26,P27;P28
INTEGER P29 y P30 »P31 •P32
REAL THONI ;THTHI ;ZIN,R1N;CODE
CHARACTER * 1 8UFl SIZE )•CELNAM*10

‘
DIMENSIGI LASIB( 10 l JGIMK 32 ) ;C(NVAL( 100 l •LI 5 ) am 10 ) »P( 4) »
DIMENSION XPALI 10 •50 ) »YPAL( 10 •50 )•ZPALt 10 n50 ) »RPAL( 10 •50)
DIMENSION XPNTI 100 ) »YPNTI 100 )»ZPNTl 100 ) •RPNT( 100)
DIMENSION XAGGI 20 ) •YA@! 20 l »ZAGGl 20 ) »RAGGl 20)
DIMENSION XPARl 50 ) »YPAR( 50 ) •ZPAR( 50 ) »RPAR( 50)

Cüiiül/A/COINT ;CNTVAL »PALLET•PALPTS»PARTN)E
CQMON/B/CON$•C(NVAL »PAR•PNTVAL »AGG »NREC
C0)MON/C/LASUB•IONM•LAST$NEXT•AL1N»PAY »Z®I•1C
COMMON/D/XPAL »YPAL »ZPAL ;RPAL »XVAL •YVAL »ZVAL •RVAL
CDMMDN/E/XPNT•YPNT;ZPNT•RPNT;XAGG»YAGG»ZAGG»RAGG
COMMON/F/MMI »NUM2 »MM3.»MM4»MJM5»NM6 »XPAR•YPAR•ZPAR•RPAR
CON10N/G/SS »SLPAY »PART1 »PART2 •PAYOLD NAL1 NAL2 •RETVAL •BA$C
CO'H1ON/l'l/ THONI »TH1-H1 »Z1N»R1N >COOE »CELNAM •VAL5
CGMG·I/J/ XMIN•XMAX•YHIN•YIlAX•S)M1N•SXMAX•SYMIN;SYHAX
COM·10N/P/ P1•P2 »P3 •P4•P5•4PÖ >P7•P8•P9»P10 •P11pP12 •P13•P14•P15
C0|MON/0/ P16 •P17,P18»P19•P20•P21»P22 »P23 »P24»P25;P26 ;P27•P28
C0!I4(N/R/ P29»P30»P31»P32 _

CALL LOCATEI PAGE »R0¢»C0l.lIN )

00 10 J = 1 »LENG »
CALL HRCHATI PAGE »8UF( J )•NRATT;1) ‘

10 CGITIMIE
RETURN

E

END

SISRGJT1NE CG£A IAF1LE •AEX'I') l

C THIS SLBRGITIX CGCATENATES THE FILENME T0 AN EXTENSIGI
C
C AFILE EGJIVALEMZED NITH FILE NAME
C AFIX 3 CHARACTER FILE EXTENSIGJ
C
C AFILE EXTENSIG{ APPEMIED A10 IPPERCASE
C CHARACTER lt 20 AFILE E

CHARACTER * 3 AEXT .

100 D0 130 1 = 1»20
IF( AFILE! I :1) .EQ. ‘ . ' .0R. AFILE( 1:1) .EG• ' ') T0 140

130 CGITINJE _

140 AFILE(I:1) = '.' ‘A UO 150 J *1 s3 ” _
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AFILE(I+J:I+JI = AEXT(J:JI
150 CONTINUE

C CAPITALIZE
DO 200 K = 1,I+J
IF(AFILEIK:KI .GE. 'a' .AND. AFILEIK:KI .LE. °z' I {hn —

AFILEIK:KI = CHAR IICHAR IAFILE(K:KII -32 I
ENDIF

200 CONTINUE

RETURN
END

SUBROUTINE CONCAD lAFILE•AEXTI

C THIS SUBROUTINE CONCATENATES A CHARACTER TO A STRING
C
C
C AFILE ORIGINAL STRING
C AFIX 1 CHARACTER
C

CHARACTER *72 AFILE
CHARACTER*1 AEXT

100 DO 130 I = 1;72
IF(AFILElI:II .EQ. ' 'I GO TO 140

130 CONTINUE

140 I = I - 1
AFILEII+1:I+1I = AEXT

RETURN
END

*************************************************************************
(2) OEPUTY1 - GRAPHICS DISPLAY PROGRAM

THIS PROGRAM 'DEPUTY1' IS CALLED BY THE PROGRAM MAIN AND THE PROGRAM
ALTER. IT HANDLES CODES FROM 1 TO 9

C VARIABLES USED IN THIS PROGRAM. SOME OF THESE ARE ALSO
C IN THE PROGRAM MAIN.

C BASC = INTEGER TO REPRESENT PLANIBOI/SIDE VIEWl80I
C GRIPX = X COORDINATE OF GRIPPER ROTATION INDICATOR
C GRIPY = Y COORDINATE OF GRIPPER ROTATION INDICATOR
C NTTY = VALUE OF THE ENTITY IN THE DATA FILE
C P1-P16 = SIXTEEN INPUT PORTS
C P16-P32 = SIXTEEN OUTPORT PORTS
C RIN = INITIAL VALUE OF R
C SXMAX = UPPER LIMIT OF USERS X COORDINATE IN THE SIDE VIEW
C SXMIN = LOWER LIMIT OF USERS X CORDINATE IN THE SIDE VIEW
C SYMAX = UPPER LIMIT OF USERS Y COORDINATE IN THE SIDE VIEW
C SYMIN = LOWER LIMIT OF USERS Y CORDINATE IN THE SIDE VIEW
C THONI = INITIAL ANGLE FOR ARM ONE
C THTWI = INITIAL ANGLE FOR ARM TWO
C XARM(4I = X COORDINATES OF THE ARM
C XBT = X COORDINATE OF ARM BASE CIRCLE TOP LINK POINT
C XBB = X COORDINATE OF ARM BASE CIRCLE BOTTOM LINK POINT
C XET = X COORDINATE OF ARM END CIRCLE TOP LINK POINT
C XEB = X COORDINATE OF ARM END CIRCLE BOTTOM LINK POINT
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IF (X .LT. 0. .ANO. Y .GE. 0.) THEN
IF ITHGIF .LT. 0) THEN

TH¤4F = THINF + PI
ENDIF I

.
THINT = ATANIY/X) + PI .

ENDIF
C IF FINAL DESTINATIGI IS IN QUAIIRANT THREE

IF (X .LT. 0. .ANO. Y .LT. 0.) THEN
THGIF = THONF «•· PI
THINT = ATANIY/X) + PI

ENDIF .
C CGMW TO ALL THREE MIAORANTS .

‘ THINT = THINT/PI*180. I ·'
THONF = THONF/PI¤·180.
THTNF = THTNF/PI*180.

THDIF = THINT - THGIF
THTNP = -THTHFTHONP

= THINT ·• THOIF

C CHECK NHETHER ARIS HEET PHYSICALCGISTRAINTSIF
(THTHF .GT. 135.0) THEN

CALL STR(IJT(5•110•'ARM OOES WT MEET PHYSICAL CGSTRAINTS 538)
CALL STROUT(5;110•'CHECK TOOL TIP CORDINATES 538) ·

RETURN ..
ENDIF _
IF (THTNF .LT. 20.0) THEN

IF (THONF .GE. 0.0 .ANO. THINF .LE. 200.0) THEN
IF ITHGIP .LT. 0.0 .OR. THGIP .GT. 200.0) THEN

THTNF = THTHF
THONF = THCNF
GOTO 100

ENDIF
ELSE

IF (THONP .GE. 0.0 .AII). THGIP .LE. 200.0) THEN
THTNF = THTIP °
THONF =THINPGOTO100 »

ELSE
CALL STROUT(5»110»'ARI(_ OOBS IGT HBET PHYSICAL CGSTRAINTS 538)
CALL STROUT(5•110•'CHBCK TOOL TIP CORDINATES 538)

RETURN
ENDIFENDIF ‘

ELSE E “
VIF (THGJF .GE. 0.0 .AIO. THQIF .LE._ 200.0) THEN

THTHF = THTNF E
THONF = THONF
GOTO 100

ELSE -
CALL STROUT(5•110,'ARI‘| DOES MIT HEET PHYSICAL CGSTRAINTS 538)
CALL STR(IJT(5»110;'CHECK TOOL TIP COROINATES 538)

RETURN
ENDIFENDIF

C CGIPUTE THE TOTAL AIBLB IUVBD FOR CASB1 (FINAL AISLES)
DTHTHF ¤ THTHF - THTHI " A
DTHCNF ¤ THGIF - TIKNI
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DTHF = ABS(DTHTMF) + ABS(DTHWF)

C CGQPUTE THE TOTAL ANELE NVED FOR CASE2 (PRIME ANLESI

DTHTMP = THTMP — THTMI
DTHONP = THONP - THONI -
DTHP = ABSIDTHTMPI + ABS(DTHWP)

C CUQPARE AND SELECT THE LEAST- VALUE
DLINY = MIN (DTHF;DTHP)

IF (DLIHY .NE. DTHF) THEN
THTMF = THTHP
THONF = THONP

ENDIF
100 THINT = THINT*PI/180.

THWF = THONF*PI/180.
THTMF = THTMF·¤·PI/180.

C FIND THE ANLE TO BE FDVED FOR EACH ARM .
DT1 = THWF - THONI
DT2 = THTMF - THTMI

FIND INREMENT FOR EACH ARM BASED W 10 SEGIENTS FOR EACH IUVE

IN1 =DT1/3.IN2
= DT2/3.

XARMII) = 0.0
YARM(1) = 0.0

C FIRST DRAM THE PLAN CGIPLETELY

CALL TCSIND(3)

C FOR BASE CIRCLE

DO 399 I = 1•11
THETA = (I-1)*PI/5.
XPLBA(I) = 45.*COS(THETA)
YPLBA(-I 1 = 45.¥SIN(THETA)

399 CWTINJE

C THE LMP STARTS HERE TO FIN ALL THE NEM VALUES FOR THE CIRCLES 8 LIIKS
C TO DRAM IN THE NEM POSITIW.

INREM = 3
DO 1100 J = LINREM

IF IBASC .EQ• 80) THEN
CALL TMINDO(0•750;0•750) _
CALL DMINDO()0(IN•>01AX•YMIN»YMAX)

CALLTCSIND(6)CALL
$TRGJT(610•750•'PLAN VIEMU9)

ELSE
CALL TMINDO( 751 1023>400•672)
CALL DMINDO(>01IM»><I1AX•YMIN•YMAXl

CALL
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CALL STROUT(B90»645»'PLAN VIEH'•9)
ENDIF

TH1 = THONI + J*INC1
TH2 = THTHI + J*INC2

XARMIZ) = L1*COS(TH1)
YARMIZ) = L1*SIN(TH1l
XARMI3) = L2*COS(TH1+TH2) + XARM(2)
YARMl3) = L2*SIN(TH1+TH2) + YARMI2)

C FIRST THE TEHPLATE CIRCLE
DO 200 I = 1•11

THETA = (I-1)*PI/5.
_ XCIRC(I) = 45.*COS(THETA) ’

YCIRCIII = 45.*SIN(THETA)‘ 200 CONTINUE E

C BASE CIRCLE DONE OUTSIDE THE LOOP ONCE FOR ALL

C FOR MIDDLE CIRCLE
DO 402 I = 1; 11 I

XPLMD(I) = XCIRC(I) + XARMl2) _ '
YPLMDlI) = YCIRCIII +YARM(2l402

CONTINUE
C LAST CIRCLE

DO 403 I = 1• 11
XPLEDlI) = XCIRClI) + XARM(3) ~
YPLED(I) = YCIRClI) Q YARMI3) _° E . .

403 CONTINUE

C BASE CIRCLE
XBT = -45.*SIN|TH1) .
YBT = +45.*COS(TH1)
XBB = +45.¤$INITH1l
YBB = —45.*COSlTH1)

C MIDDLE CIRCLE - TOP AND BOTTON - LEFT

XMT1 = XARM(2) - 45.*SIN(TH1)
YMT1 = YARM(2) + 45.*COS(TH1)
XMB1 = XARMI2) + 45.*SIN(TH1)
YMB1 = YARMl2) - 45.¤COSlTH1l

C HIDDLE CIRCLE - TOP AND BOTTOM - RIGHT
L

XMT2 = XARMl2) - 45.*SINlTH2)
YMT2 = YARH(2) + 45.*COSlTH2)
XMB2 = XARMl2) + 45.*SINlTH2l
YHB2 = YARMl2l - 45.¥COSlTH2)

C END CIRCLE · TOP AND BOTTOH

XET = XARM(3) - 45.§SIN(TH2)
YET = YARM(3) + 45.*COSlTH2)XEB = XARM(3) + 45.&$IN(TH2) ‘
YEB = YARMISI — 45.*COStTH2) }

C START DRAHING• THE CIRCLES FIRST.
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C THE BASE CIRCLE IS PART 0F THE DRAM PLAN RDUTINE

C DRAM THE HIDDLE CIRCLE
CALL MOVEA(XPLH011)•YPLHU(1l) T
D0 720 I =1•11 .
CALL DRAMA(XPLMD(I);YPLD1I))

720 CONTINUE A

C DRAM THE LAST CIRCLE
CALL MUVEA(XPLED11)•YPLED11l)
D0 730 I=1;11 ; T ,—
CALL DRAMA1XPLED1I);YPLED1I)}

730 CONTINUE T T . Y

C LINK 1
CALL MOVEA1XBT,YBT) _ _ _

'CALL DRAMA(XMT1•YHT1)' ; T T
CALL MOVEA(XBB,YBB) Y T é' ”
CALL DRAMAlXMB1•YHB1l " ” T T

C LINK 2
V

CALL MOVEA1XHT2•YHT21 —
CALL DRAMA(XET•YET) ' ° '_

T CALL MOVEA(XMB2;YMB2l"
Y CALL DRAMA1XEB•YEB)

C
C
C NUM DRAM THE SIDE VIEM
C
C

IF IBASC .EQ• 80) THEN
CALL TMINDO(751•1023•400•672)
CALL DMINDOISXH!N;SXMAX•SYMIN•SYMAX)

ELSE ~
CALL TMIND010»750•0•7501
CALL DMIND0lSXHIN•SXMAX•SYHIN•SYHAX)

ENUIF
C START DRAMING; THE CIRCLES FIRST (IN SIDE VIEM; THEY ARE RECT.)

C BASE CIRCLE
C TDP LINE

L

CALL MOVEA(YPLBA11)•500„)
CALL DRAMA(YPLBA(1l;500•) T
CALL DRAMA(YPLBA15);500.) T

C BOTTOH LIE ‘ _
CALL HOVEAIYPLBA(1)•3§0•)
CALL DRAMA1YPLBA11)•350•)
CALL DRAMA1YPLBA|5)•350.)

C LEFT LIE ‘ ·

CALL MOVEA1YPLBA(1)•350.)
CALL DRAMA1YPLBA(1)•350.)
CALI DRAMA1YPLBA(1)•500„) T

C RIGHT LINE
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CALL MDVEA(YPLBA(5)•35D.)
CALL DRAMA(YPLBAl5)»350.)
CALL DRAMAIYPL8Al5)•500.l

C DRAM THE MIDDLE CIRCLE
C TDP LINE

CALL HOVEAIYPLMD(1l•500.)
CALL DRAMAlYPLMD(1)•500.)
CALL DRAMA(YPLHD(5)»5DD.)

C BOTTDH LINE
CALL MOVEAlYPLHDl1)»350.)
CALL DRAMA(YPLMD|1)»35D.) A

’
CALL DRAMA(YPLHDl5l$§§Ü.) “

C LEFT LINE
CALL HOVEAIYPLMD11)•35D.)
CALL DRAMA(YPLMD(11»35D.)
CALL DRAMA(YPLMDl1),50D.) ‘

A _

C RIGHT LINE ‘ ‘

CALL MOVEA(YPLHD(5)•35D.l .
CALL DRAMA(YPLMDl5)•350.) _
CALL DRAMAlYPLMD15)•500.l

C DRAM THE LAST CIRCLE
l

C TDP LINE
A ”

CALL MOVEAlYPLED(1l•5D0.)
CALL DRAMAlYPLED(1)•5D0.)
CALL DRAMA(YPLED(5)•5DD.l

C BDTTDM LINE .

CALL HDVEA(YPLEDl1)»350.l
CALL DRAMA(YPLEDl1)»350.l
CALL DRAMA(YPLEDl5l»35D.)

C LEFT LINE
CALL MOVEAlYPLEDl1l»350.l
CALL DRAMAlYPLEDl1)•35D.)
CALL DRAMA(YPLEDI1)•500.)

C RIGHT LINE

CALL HOVEA(YPLEDl5l•350.)
CALL DRAMA(YPLEDl5)•350.)
CALL DRAMA(YPLED(5)»500.1

C NUM DRAM THE LINKS A
C LINK 1

CALL MOVEAlYPLBA(1)•5D0.)
CALL DRAMA(YPLDl5)•500.)
CALL MOVEAlYPLBA(1l»350.)
CALL DRAMA(YPLMDl5]i35D.)

C LINK 2 A
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CALL IIIVEA(YPLHD(1I,500.I
CALL DRAMA(YPLED(5I,500.I
CALL MOVEA1YPLMDl1I,350. I 1
CALL DRAMA(YPLED(5I,350.I -

C THE GRIPPER HEAD AND THE IWVIIS GRIPPER PART

C THE GRIPPER HEAD
DWHY = YARMBI + 25.
CALL IIIVEA lDUi1Y,375.I
CALL DRAMMDLMMY,350. I
DUIMY = YARM(3I - 25.
CALL DRAMMDUMY,350. I -
CALL DRAMMDLIMY ,500. I_ DLIMY = YARMl3) + 25. '
CALL DRAMA|DLIMY,500..I ^
CALL DRAMAIDUI|1Y,375.I ‘

C DRAM THE GRIPPER IN THE LAST PDSITIGI FG! ALL THE REDRAMS

DUFHY = YARMISI + 10. -
CALL MOVEAlD|.R|‘|Y,350. I ‘
CALL DRAMAlDLl|1Y,ZARHl4II .
DIIMY = YARMI3I - 10. ·
CALL DRAMA(DlMMY,ZARM(4II «
CALL DRAMA(DlIMY,350.I l

1100CONTINIEC

AFTER ALL THIS SIIIJLATE THE Z AXIS-GRIPPER PUVEMENT.

DTZ = Z -ZIN
INCZ = DTZ/5.0 1
00 1250 J = 1,II£REI‘I
ZARM(4I = ZIN + J*II£Z

DUIMY = YARMI3I + 10.
l „

CALL MOVEAlD\I||Y,350.I ·
CALL DRAMAI 0UI||Y,ZARM14II

DLIMY = YARH13I - 10.
CALL DRAMA(DUIMY,ZARHl4II
CALL DRAMA(DI.I||Y,350.I1250 CINTIMIE _

C GRIPPER MINDCM
l

DTR = R — RIN
IIIZR = DTR/3.0
CALL TMINDDI 751 ,859,672,780I
CALL DMINDOI -400. ,400. ,-400. ,400. I

DO 1300 J = 1, 3 ‘ 4 I

CALL IDVEA(0.,0.I
_ TETA J*IlßR*PI/180. _ ', _ . ~

GRIPX = 175.*COS(TETA + RINI _ 1 E —
GRIPY = 175.*SINlTETA + ' .
CALL DRAMA(GRIPX,GRIPYI ”
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1300 COITIMJE _

C REINITIALIZE INITIAL AMBLE VALUES T0 FINAL VALUES

CALL TCSBEL E
THON! = THONF
THTNI = THTNF
ZIN = Z '
RIN = R

1200 RETURN
END

C FOR 2001 E '

$(ßROJTINE 2001

REAL XÜIN•XHAX•YNIN•YHÄx•$)01IN•$)¢1ÄX»$YMIN:$Y”ÄX
REAL XPLBAI 11),YPLBA(11)•XCIRC(11);YCIRC( 11)
REAL XPLMD( 11 ) •YPLMD( 11 ) •XPLED( 11 );YPLED( 11)
REAL THONI,T|·ITNI,TH1,TI·|Z,X,Y,2,R,L1,L2,2IN,RIN
REAL XBT»YBT>XBB•YBB»XMT1•Y)1T1•XI“B1•YbB1
REAL XMTZ•YMT2»X)‘B2•YMBZ•XET»YET»XEB»YEB
REAL XARMl4)• YARM(4)• 2AR)1(4)» THETA» PI
REAL GRIPX»GRIPY :COODE »ASPECT»DUMMY »XÄVG
REAL X1;XZ»Y1•Y2»XC»YC•0ELX;DELY•YAVG
INTEGER BASC »VAL1 »VAL2 »RETVAL
C|·|ARACTER*7 TYPE »CELNAM*10,ANS*1 .

l COMMON/G/ SS •SLPAY •PART1 •PART2 »PAYOLD »VAL1 »VALZ •RETVAL ;BASC
C0‘I10(/|·|/ THDNI »T1'1TWI »ZIN•RIN»CODE •CELNA)1»VAL5
C0‘I10N/J/ XI‘1IN•XMAX»YMIN»YMAX»S)01IN•S)01AX•SYHIN•SY)1AX
C01MON/K/ XPLBA•YPLBA»XCIRC»YCIRC •XPL)1D•YPL)1D
C0‘I10N/L/ XPLED•YPLED»TI·I1•T|·|2»X»Y»Z»R>L1»L2
COM‘10N/M/ XBT>YBT»><BB»YBB»>01T1>YMT1»)<)·B1»Ytß1
COM10N/N/ XMTZ »YMTZ •X)B2•YPBZ •XET»YET•XEB»YEB
C01M0·|/0/ XARM•YARM»ZAR|1•THETA»PI•GRIPX»GRIPY
C0‘I10N/P/ P1,PZ,P3,P4,P5•P6,P7,P8,P9,P10,P11,P12,P13•P14,P15
COW10N/G/ P16•P17»P18•P19•PZO•P21»P22»P23•P24•P25•P26;PZ7;P28
C0·|{N/R/ P29;P30•P31»P3Z

IF (BASC .EG. 80) THEN

CALL TNINDO(0•750•0»75D)
CALL DHINDO()01IN•)01AXbYMIN•YMAX)
CALL STRDUT

es (115•65;'SELECT NEN NIND01 CORNER PRESS SPACE BAR 542)
CALL VCURSR (ICI·IAR»X1»Y1) ‘
CALL STROU'I'

at (115•40•'SELECT OPPOSITE CDRNER PRESS SPACE BAR '•40)
CALL VCURSR (ICI·IAR»X2»Y2)

XMIN = X1 ,
IF (X2 .LT. X1) XMIN=X2 .
YHIN =Y1 „
IF (YZ .LT. Y1) Y)1IN=YZ
DELX = ABSIXZ-X1)
DELY = AB$(Y2-Y1)
YAVG = (YZ+Y1)/2.0
XAVG = (X2·I·X1)/2.0 _ — .
IF (DELX .EQ. 0.0 ) DELXFO-.001
IF (DELY .EQ• 0.0 l DELY =0.001
ASPECT = DELY /DELX
IF (ASPECT .LT. 1.0) DELY = DELY *1.0/ASPECT
IF (ASPECT .GT• 1.0) DELX * DELX *A$PECT /1.0
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YMIN =YAVG -DELY/2.0
XMIN =XAVG -0ELX/2.0
XMAX = XMIN + DELX
YMAX ¤ YMIN + DELY

C TO DRAM THE ARM IN HOME POSITION

XARMU.1 = 0.0
YARM(1) = 0.0
ZARM(1) = 325.0
XARM(2) = 400.
YARM(2) = 0.0
ZARM(2) = 325.0
XARM(3) = 650.0
YARM(3) = 0.0
ZARM(3) = 325.0
XARM(4) = 650.0‘ YARMt4) = 0.0ZARM(4) = 250.0 V.
OPEN (229FILE='INFO'•STATUS='NEM') '
NRITEÜ 22 9 250 9$YMÄX

250 FORMAT(1X,I2,1X;F8.2,1X,F8.2,1X;F8.2,1X,F8.291X,FB.2,
*1X,F8.2,1X,F8.2,1X,F8.2)
CLOSE(22)

CALL REDRAM

ELSE
CALL TMINDO(09750•09750)
CALL DMIND0(SXMIN•SXMAX»SYMIN9SYMAX)
CALL STROUT A „ ·

x (1159659'SELECT NEM MINDOM CORNER PRESS SPACE BAR '942) ‘
CALL VCURSR (ICHAR•X19Y1)
CALL STROUT

x (115•40•'SELECT OPPOSITE CORNER PRESS SPACE BAR '940)
CALL VCURSR (ICHAR9X29Y2)

SXMIN = X1
IF (X2 .LT. X1) SXMIN=X2
SYMIN =Y1 E
IF (Y2 .LT. Y1) SYMIN=Y2
DELX = ABS(X2-X1)
DELY = ABS(Y2-Y1)
YAVG = (Y2+Y1)/2.0 .— XAVG = (X2+X1)/2.0
IF (DELX .EQ. 0.0 ) DELX =0.001
IF (DELY .EQ. 0.0 ) DELY =0.001
ASPECT = DELY /DELX
IF (ASPECT .LT. 1.0) DELY = DELY *1.0/ASPECT
IF (ASPECT .GT. 1.0) DELX = DELX *ASPECT /1.0
SYMIN =YAVG -DELY/2.0
SXMIN =XAVG -DELX/2.0
SXMAX = SXMIN + DELX
SYMAX = SYMIN + DELY

C TO DRAM THE ARM IN HOME POSITION

XARMI1) = 0.0
YARM(1) = 0.0
ZARM(1) = 325.0

· XARMIZ) = 400.

Appcndix C. 172



YARHl2) = 0.0 ’
ZARMIZI = 325.0

‘

XARIN3) = 650.0
, YARMI3) =

0.0ZARMKS)= 325.0
XARMI4) = 650.0
YARM(4) = 0.0 _ V A

‘
l _

ZARM(¢•·) = 250.0 · g;

OPEN (22•FILE='INFO' ,STA'I'US='NEN' )
NRITEI ZZ •250
)BASCCLOSEIZZ)

A
CALL REORAH · - · _

_ENOIF_ l ’ .
V '

C TO PAN THE ORAHIPG
IF (BASC .EQ. 80) THEN”

CALL TNINOOI0•750»0»750l · ‘ 9 —
CALL DHINOOl>01IN»)01AX•YMIN•YHAX) ‘

CALL STROUT(205»80•'0O YUJ NANT TO PAN (Y/N)'•24)
CALL TCSKEYlISCAN•IASC•N3HAR) ‘
IF (IASC .E0. 89) THEN
GOTO 100 E
ELSE
GOTO 200
ENDIF

‘ 100 CALL STRGJ'I'l315»¢0;'INOICATE NEW CENTER; PRESS SPACE BARU36)
CALL VCURSR (ICHAR>XC•YC)
IF (ICHAR .NE. 77 .ANO. ICHAR .NE. 109) GOTO 1512 CALLSTROUTl

» (315•60•'ENTER NEN (X;Y) FOR CENTER OF IOOEL -·> '•40)
CALL TSEN0
REA0 (*•*»EN0 =12) XC»YC

15 DELX =XMAX - XMIN F
DELY =YMAX - YMIN
XMIN = XC — DELX/2.0
YMIN = YC - OELY/2.0 ·

L XHAX = XMIN + DELX .
YMAX = YMIN ·•· DELY

OPEN (22•FILE='INFO'•$TATl|S='NEH') _
NRITEI 22 »250 )BASC•XNIN•)01AX»YHIN•YHAX»S)01IN•S)01AX•SYHIN•SYHAX ‘
CLOSEI 22) l

‘

CALL REORAN

CALL TWINDUl0•750•0•750)
CALL0NINOOlSXHIN•$>0|AX•SYHIN»SYHAX)CALL

STROU'I'l205•80i'OO YU.! HANT TO PAN (Y/NJ';24)
CALL TCSKEYIISCAN»IASC•MHAR)
IF (IASC .EQ. 89) THEN ·
GOTO 300 ~ .
ELSE
GOTO 200 ‘
ENDIF
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300 CALL STRGJTI 315••'•0•'INOICATE NEW CENTER; PRESS SPACE BAR'»36I
CALL VCURSR (ICHAR;XC•YCI
IF (ICHAR .NE. 77 .AND. ICHAR .NE. 109) WTO 25

22 CALL STROUT
9% (315•60•'ENTER NEW (X>YI FOR CENTER OF EDEL ··> '»•'•0I

CALL TSEND
READ 1*»*»END =22I XCIYC

25 DELX =SXMAX - SXMIN
DELY =SYMAX - SYMIN _
SXMIN = XC - DELX/2.0 ‘
SYMIN = YC - DELY/2.0
SXMAX = SXMIN +
DELXSYMAX= SYMIN ·•· DELY
OPEN (22,FILE='INFO' ,STATUS='NEW' I
WRITEI 22 •250 IBASC •XHIN»)G‘1AX•YHIN•YNAX»$WlIN•S)G1AX•$YHIN•$YHAX
CLOSEIZZI A

· CALL REDRAW ’

ENDIF ”

200 RETURN A
END

C SLBROUTINE SWITCH TO SWITCH BETWEEN THE PLAN AE SIDE VIEW AS THE
C MAJOR AND HIER VIEW.

SIBRIXITINE SWITCH

REAL XMIN»XMAX»YMIN•YWAX-•SXMIN»S)01AX»$YWIN•$YMAX
REAL XPLBA(11I;YPLBA(11I»XCIRC(11I•YCIRC(11I ‘
REAL XPLMD( 11 I »YPLHD( 11 I »XPLEDl 11 I;YPLEDl 11I
REAL THONIJHTWI•TH1•TH2,X•Y,Z,R,L1;L2;ZIN;RIN
REAL XBT»YBT»XBB»YBB»)01T1»YMT1 »XMB1•Y!B1
REAL XMT2 »YMT2 »XMB2;Y1B2 •XET;YET»XEB•YEB
REAL XARM(4I; YARMl4I• ZARM(4I» THETA» PI
REAL GRIPX»GRIPY»COO0E
REAL X1>X2»Y1•Y2•XC»YC•DELX•DELY•0II|1Y•XAVG•YAVG
INTEGER BASC •VAL1»VAL2•RETVAL
CHARACTER9%7 TYPE •CELNAH*10
CHARACTER9%1 ANS

CIIQIN/(V SS ;SLPAY •PART1 »PART2 »PAYOLD ;VAL1 •VAL2 •RETVAL »BASC
COHÜ€/W/ THQII •THTWI •ZIN»RIN ICODE 9CELNAH•VAL5
C(Ii1(N/J/ XMIN;XMAX•YMIN»YHAX»SXMIN•S>01AX•SYNIN•SYNAX
CDRW/IV XPLBA>YPLBA •XCIRC •YCIRC •XPLMD •YPLMD
CGMJN/U XPLED•YPLED»TH1•TH2»X•Y»Z»R•L1»L2
COWW/IV XBT»YBT»)BB»YBB»>01T1•YHT1>>0‘B1•Y1B1
CÜÜW/IV XMT2 IYHT2 »XIB2 »Y1B2 »XET •YET •XEB»YEB
CGIMI/W XARM•YARM »ZARW•THETA •PI »GRIPX»GRIPY
CüIIIN/P/ P1,P2;P3;P4,P5,P6,P7-;P8•P9,P10,P11•P12•P13»P14,P15
CO|fDN/G/ P16•P17•P18»P19»P20»P21»P22»P23•P24•P25;P26;P27;P28
CGIW/IV P29•P30»P31•P32

KOLNT = 1
GRIPX = 175.0 _ ·
GRIPY = 0.0 ‘ "

C CHOOSIN3 THE MAJOR VIEW

CALL STROUT(5•20•'CHOOSE° MAJOR VIEW: PLAN/SIDE VIEW IP/S) 540)
CALL TCSKEYIISCANJASCJCHARIBASC=IA$C ‘
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OPEN (22,FILE='INFO',STATUS='NEN') -
HRITEI 22 • 250 )BASC »XMIN •XMAX»YMIN•YNAX•SXMIN•SXI‘IAX »SYHIN•SYHAX

250 FORMATI1X,I2,1X,F8.2,1X•F8.2;1X,F8.2,1X.F8.2,1X.F8.2;
•t1X»F8.2•1X•F8.2•1X•F8.2)
CLOSE(22) —

CALL REDRAN
RETURN
END

C SLBRGITINE STANDARD IS TO DRAN THE STANDARD VIEN NITHCIJT ZOG! . IT
C NILL DISPLAY THE NORKCELL ALSO.
C

SLBRGJTINE STANDARD .
REAL XMIN•XMAX•YHIN•YNAX•S)04IN»S><|1AX»SYMIN•SYHAX
REAL XPLBAl11)»YPLBAl 11)•XCIRC(11)•YCIRCl 11) S
REAL XPLMD( 11 )»YPLMD( 11 )>XPLED(·11)•YPLEDl 11 )
REAL THONI,THTHI,T|·I1JH2,X•Y6Z•R;L1•L2•ZIN•RIN
REAL XBT•YBT•XBB•YBB»)01T1;YHT1s)0B1»YPB1
REAL XMTZ»YHTZsXPB2»Y1BZ»XET;YET»XEB»YEB
REAL XARM(4)• YARM(4)» ZARM(4)» THETA• PI
REAL GRIPX»GRIPY»DLI‘I1Y»XAVG•YAV|§

, REAL X].»XZ•Y].»YZ»XCrYC»DELX•DELY
INTEGER BASC NAL1 •VAL2 »RETVAL
C|·|ARACTER*7 TYPE »CELNAM*10 ;ANS*1

COI*I“ION/G/ SS •SLPAY ;PART1 •PART2 »PAYOLD NAL1 •VAL2 •RETVAL •BASC
COPMON/|·V THONI »THTHI •ZIN»RIN •CODE »CELNAM •VAL5
COMMON/J/ XMIN»XMAX»YHIN•YHAX»S>04IN•SXMAX•SYMIN•SYHAX
COMMON/IV XPLBA ,YPLBA•XCIRC •YCIRC »XPLMD •YPLMD
COMMON/L/ XPLED»YPLED•TH1•TH2»X»Y»Z»R•L1•L2
COIMON/IV XBT»YBT»)<BB»YBB5)01T1•YHT1 •>QB1•YPB1
CON‘)0N/N/ XMTZ•YMT2;)G‘BZ»Y1BZ•XET•YET»XEB»YEB *
CO1I'|0N/0/ XARM•YARM;ZARM»THETA»PI»GRIPX•GRIPY ‘
COMM(N/P/ P1•P2»P3•P4•P5•P6,P7,P8,P9,P10,P11;P12;P13;P14•P15
COMMON/0/ P16»P17•P18»P19»P20•P21•P22»P23•P24»P25;P26•P27;P28
COM|‘KN/R/ P29»P30»P31•P32

XMIN = -800.0 „ '
XMAX = 800.0
YMIN = -650.0 .
YMAX =950.0SXMIN

= -420.0
SXMAX ¤ 684.0
SYMIN = -420.0 _
SYMAX = 684.0
KOUNT = 1
GRIPX = 175.0 ·
GRIPY =0.0BASC

= 80

XARIN1) = 0.0 _
YARHI1) =0.0ZARM(1)= 325.0

XARM(2) = 400.0
YARMt2l = 0.0
ZARM(2) = 325.0 -
XARM(3) =
650.0YARMI3)= 0.0 _
ZARH(3) = 325.0

XARH14) = 650.0 _ l
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YARMM) = 0.0
ZARNl•’•) = 250.0
GRIPX = 175.0
GRIPY = 0.0

THONI = 0.0
THTHI = 0.0 ·
ZIN = 250.0

200 OPEN (22•FILE='INFO';STATU$='NEN'I
NRITEI 22 » 250 IBASC •XHIN»XMAX »YMIN •YMAX •$XMIN•SXMAX •$YHIN»SYNAX

250 FORMAT(1X•I2,1X,F8.2»1X,F8.2,1X;F8.2;1X,F8.2•1X,F8.2,
·¤1X,F8.2,1X,F8.2,1X,F8.2)

CLOSEIZZI
CALL REDRAN
RETURN ‘ E

END ”

C TO REDRAN THE NHOLE PICTURE - STANDARD VIEN AND NITH IURKCELL
SUBROUTINE REDRAN

REAL XHIN•X”AX»YHIN•YÜAX•$XMIN•SXMAX•$YMIN•$YNAX
REAL XPLBAl 11 I;YPLBA( 11 )»XCIRC( 11 I •YCIRC( 11)
REAL XPLMD( 11I;YPLMD( 11 I ;XPLED( 11 I •YPLEDl 11)
REAL THONI,THTNI,TH1,TH2,X;Y,Z,R,L1,L2,ZIN,RIN
REAL )BT7YBT•XBB»YBB»XHT1•YMT1»XMB1•YIß1
REAL XMTZ:YMTZ•XMB2»YI’B2•XET7YET•XEB•YEB

_

REAL XARM|•’•)• YARMl¢•·I» ZARMl4)» THETA• PI
REAL GRIPX»GRIPY »U 1E aF »ND »NE »NF
REAL M(4)>N(4);XNORK(675);YNORKl675)
REAL CXl2I; CY(2),CZ(2)»NX(2)»NY(2)•NZ(2)
INTEGER J1 6 I ;VAL1 »VAL2 »RETVAL »ICQ1»ICOMP
INTEGER ISCAN»IASC »NCHAR»BASC »KClNT»G
CHARACTER*7 TYPE ;CELNAM*10»AN$*1 '
CHARACTER INFIL*1•NAME*20 »AFILE*20•DNAME*5
CHARACTER C|·IOICE¤·1 • DUWIY·¤·1 •NTTY·¤·3 ;AEXT¥3
DIMENSIGI INFIU80)

" COIMON/G/ $5•SLPAY »PART1 »PART2 »PAYOL0 •VAL1 »VAL2 •RETVAL •BA$C
COMMON/|·V THONI »THTNI •ZIN•RIN»CODE •CELNAM•VAL5
COMI·I)N/J/ XMIN»XMAX»YMIN »YMAX»$XMIN »$XMAX a$YMIN•$YHAX
COMMON/IV XPLBA »YPLBA »XCIRC »YCIRC •XPLMD •YPLMD
COMMON/V XPLED•YPLED,TH1»T|·|2•X•Y•Z•R»L1»L2

XBT;YBT»XBB•YBB»>04T1•YMT1»X|B1•YIB1
CONTW/PV XMTZ•YNTZ•)G’BZ »YPB2 •XET»YET•XEB•YEB
COW1%/U/ XARM•YARM»ZARM•THETA•PI »GRIPX•GRIPY
CON1ON/P/ P1»P2•P3»P‘hP5»P6•PZ•P8»P,»P].O•P11•P1Z9P13•P].4•P15
CQ1MGVG/ P16»P17•P18•P19•P20•P21•P22»P23•P24»P25;P26•P27;P28
CGIIN/W P29•P30;P31•P32 V
CALL SETIWIII

OPEN l22,FILE= 'INFO' ,STATU$= 'OLD' •ERR=110)
READI 22 ,250 IBASC »XMIN»XMAX;YMIN•YMAX·•$XMIN»$)0IAX•$YI1IN•$YMAX

250 FORHATI,1X,I2,1X,F8.2,1X•F8.2•1X•F8.2;1X;F8.2;1X•F8.2;
*1X;F8.2;1X,F8.2,1X;F8.2I _

CLO$E(22I l

110 CALL DEAD _
OPEN( 17»FILE=CELNAH»STA'I'LB¤ 'OLD ' •ERR¤100 I

5 CGITINJE V
READI 17•10•END=200 Il INFILI I I•I=1•80 1
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10 FORMATl80A1)
REA0 lINFIL(1:3),55) NTTY

55 FORMAT(A3)
IF lNTTY .EG.'110‘l THEN

ICOM = 0 3
00 26 G = 5,72

IF lINFIL(G:G) .EG. ',' 1 THEN
ICOM =ICOM + 1
JIICOMJ = Q

ENDIF

IF (INFIL(G:G) .EG. ‘§'l THEN
ICOM = ICOM + 1
JIICOMI = Q
GOTO 27

ENDIF
26 CONTINUE

27 K = Jl1l - 1
- REAO(INFIL(5:Kl,*)CXl1)

K = Ju) + 1
L = JIZJ - 1 V
REA0lINFIL(K:Ll,*)CY(1) s ' 1 .
K = Jlzl + 1 3L = .11:1 - 1 1 1 L
READ(INFIL(K:Ll,§)CZl1)
K = Jl3) + 1
L = JM) - 1
REAO(INFIL(K:L),*)CX(2)
K = JM) + 1 V3 1
L = Jl5J - 1
REAO(INFIL(K:Ll,*lCY(2l
K = JIS) + 1
L = Jl6) - 1
REAO( INFILIK: Ll,·¤ lCZ( 2)

C DRAH THE PLAN OF EGP. - EITHER AS THE MAJOR OR MIMJR VIEN

IF IBASC .EG. 80) THEN
CALL TNINDOl0,750,0,750)
CALL 0HINOO()MIN,>01AX,YMIN,YMAX)
ELSE

V CALL 'I"NINOO(751,1023,400,672)n CALL 0HINOO(701IN,)01AX,YMIN,YMAX)
ENDIF

CALL |ßVEA(CX(1),CYl1)l
CALL 0RAHAlCX(2),CY(2ll _

C DRAH THE SIDEVIEH OF EGP. - EITHER AS THE MAJOR OR MIIOR VIEH

IF (BASC .EG. 80) THEN
CALL TNINOO( 751 •1OZ3•‘I·U0,67Z) 1
CALL 0NINOO(S)Q1IN,S>01AX,$YMIN,$YMAX]
ELSE
CALL THINOOl0,750,0,750)

°
CALL DNINDOI $)01IN,$>01AX,SYMIN,$YMAX)
ENDIF
CALL PbVEA(CY(1),CZ(1)l -
CALL 0RANA(CYl2),CZ(2))

GOTO 5

ELSEIF (NTTY .EG. '116') THEN
ICOMP = 0
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DO 30 G = 5,72
IF IINFILlG:G) .EG. ',') THEN

ICOMP =ICOMP + 1
J(ICOMP) = Q

ENDIF

IF (INFILIG:G) .EG. 'L') THEN
ICOMP = ICOMP + 1
JIICOMP) = Q
GOTO 40

ENDIF
30 CONTINUE
40 K = J(1)-· 1

READ(INFIL(5:Kl,§)0
K = Jl11 + 1
L = J(2) - 1
READ(INFIL|K:L),*)E
K = J(2) + 1
L = Jtäl - 1
READ(INFIL(K:L),*)F

C DRAM THE PLAN OF EGP. - EITHER AS THE MAJOR OR MINOR VIEM

IF (BASC .EG. 80) THEN
CALL TMINDOI0,750,0,750)
CALL DMINDOlXMIN,XMAX,YMIN,YMAX)
ELSE
CALL TMINDO(751,1023,400,672)
CALL DMINDOIXMIN,XMAX,YMIN,YMAX)
ENDIF

CALL MOVEA(D,E)
CALL DRAMAlD,E)

C DRAM THE SIDEVIEM OF EGP. — EITHER AS THE MAJOR OR MINOR VIEM

IF IBASC .EG. 80) THEN
CALL TMINDO(751,1023,400,672)
CALL DMINDOISXMIN,SXMAX,SYMIN»SYMAX)
ELSE
CALL TMINDO(0,750,0»750)
CALL DMINOO(SXMIN,$XMAX,$YMIN,$YHAX)
ENDIF

CALL MOVEA(E,F)
CALL DRAMA(E,F)

GOTO 5
ELSE

A
GOTO 5

ENDIF
200 CLOSEI17)

CLOSE(19,$TATUS='DELETE')

100 CONTINUE
CALL PLANSIDE
CALL FRAMES
CALL PORTS

RETURN
END

C DRAM THE PLANSIDE
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SUBROUTINE PLANSIDE 

INTEGER ISCAN,IASC,NCHAR,BASC,KOUNT,VALl,VAL2,RETVAL 
REAL XMIN,XMAX,YMIN,YMAX,SXMIN,SXMAX,SYMIN,SYMAX 
REAL XPLBA(ll),YPLBA<ll),XCIRC(ll),YCIRC(ll) 
REAL XPLMDlll),YPLMD(ll),XPLEDlll),YPLEDlll) 
REAL THONI,THTHI,TH1,TH2,X,Y,Z,R,Ll,L2,ZIN,RIN 
REAL XBT,YBT,XBB,YBB,XMTl,YMTl,XMBl,YMBl 
REAL XMT2,YMT2,XMB2,YMB2 ,XET,YET,XEB,YEB 
REAL XARM(4), YARMC4), ZARMC4 ) , THETA, PI 
REAL XHORK(674),YHORKC674),GRIPX,GRIPY 
CHARACTER*? TYPE,CELNAM*lO,ANS*l 

COMMON/G/ SS,SLPAY,PART1,PART2,PAYOLD,VAL1,VAL2,RETVAL,BASC 
COMMON/H/ THONI,THTHI,ZIN,RIN,CODE,CELNAM,VAL5 
COMMON/J/ XMIN,XMAX,YMIN,YMAX,SXMIN,SXMAX,SYMIN,SYMAX 
COMMON/K/ XPLBA,YPLBA,XCIRC,YCIRC,XPLMD,YPLMD 
COMMON/L/ XPLED,YPLED,TH1,TH2,X,Y,Z,R,Ll,L2 
COMMON/M/ XBT,YBT,XBB,YBB,XMTl,YMTl,XMBl,YMBl 
COMMON/N/ XMT2,YMT2,XMB2,YMB2,XET,YET,XEB,YEB 
COMMON/O/ XARM,YARM,ZARM,THETA,PI,GRIPX,GRIPY 
COMMON/P/ Pl,P2,P3,P4,P5,P6,P7,P8,P9,Pl0,Pll,Pl2,Pl3,Pl4,Pl5 
COMMON/Q/ Pl6,Pl7,Pl8,Pl9,P20,P21,P22,P23,P24,P25,P26,P27,P28 
COMMON/R/ P29,P30,P31,P32 

THETA = 0.0 

C FIRST DRAH THE PLAN COMPLETELY 

IF CBASC .EQ. 80) THEN 
CALL THINDOI0,750,0,750) 
CALL DHINDOIXMIN,XMAX,YMIN,VMAX) 
CALL TCSINDC6) 

CALL STROUTC610,750,'PLAN VIEH',9) 
ELSE 

CALL THINDOl751,1023,400,672) 
CALL DHINDOCXMIN,XMAX,YMIN,YMAXl 
CALL TCSIND(6) 

CALL STROUT(890,645,'PLAN VIEH',9) 
ENDIF 

C DRAH THE WORKSPACE 

CALL HKSPACE 

C FOR BASE CIRCLE 

DO 399 I = 1,11 
THETA = II-ll*PI/5. 
XPLBAII) = 45.*COS(THETAJ 
YPLBA(I) = 45.*SINITHETA) 

399 CONTINUE 

C FOR MIDDLE CIRCLE 

DO 389 I = 1,11 
THETA = (!-l)*PI/5. 
XPLMD(I) = 45.*COS<THETA) + XARM(2) 
YPLMDIIJ = 45.*SIN<THETA) + YARM(2) 

389 CONTINUE 

C FOR END CIRCLE 

DO 379 I = 1,11 
THETA = (I-ll*PI/5. 
XPLED(I) = 45.*COS(THETAJ + XARH(3) 
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YPLEDIII = 4-5.*SIN1THETAI 4- YAR|‘I(3I
379 CGITINJE

C BASE CIRCLE ·
E

XBT = -4-SJESINITHII
1

YBT = +45.*COSITH1I
XBB = 4-45.*SIN1THII
YBB = -4-5.*COS( THII

C MIDDLE CIRCLE - TOP AND BOTTG1 - LEFT

MITI = XARH(2I - ¢•5.*$IN(TH1I
YMTI = YARM(2I 4 •'•5.!COS(THII

”

MBI = XARMIZI 4 45.*SIN(THII
· YIBI = YARM(2I - 45.*COS1THII -

C MIDDLE CIRCLE - TOP AND BOTTGI - RIGHT

XHT2 = XARHIZI - 45.·¤·SIN(TH2I I
YMT2 = YARM(2)
4MB2= XARM12I 4- 45.·¤·SIN1TH2I
YIBZ = YARMIZI - 45.·¤COSlTH2I

C END CIRCLE - TOP AND BOTTGI ·

XET = XARH(3I - 45.¤·$IN(TH2I
1 .

YET = YARM(3I 4- 45.·¤COS(TH2I -
XEB = XARMISI 4- ¢•5.*SINlTH2I
YEB = YARMl3I - 45..*COSl THZI

C IN PLAN VIEW I _
CALL TCSINDl7I .

C
C START ORAHIPG THE SGIARE BASE
C „

CALL NIVEM55. ,55. I
CALL DRANAI -55. ,55. I
CALL DRAHAI -55. ,-55. I _
CALL DRANA155.,··55.I
CALL DRANM55. ,55. I _
CALL MOVEMO. ,0.)
CALL DRAHAIO. ,0.I

C DRAH THE BASE CIRCLE
1

CALL MOVEMXPLBAI 1I,YPLBAl II I
DO 710 I =I,II _
CALL DRANAIXPLBAIILYPLBMIII

710 CCNTINJE
C DRAH THE MIDDLE CIRCLE M

E

CALL TCSINDII4-I ” t

„CALL|BVEA(XPLHD(II,YPLIß(III
DO 720 I =1,IICALL DRANAlXPLMD1II,YPLIB1III _

720 CGIFIMIE · ·

C DRAH THE E10 CIRCLE __
l

CALL IDVEAI XPLEDI I I ,YPI..EDl I II
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D0 730 I=1»11
CALL DRAHA(XPLED(I);YPLED(I))

730 CONTINUE

C LINK 1
CALL MOVEA(XBT•YBT)

_CALL DRAHA(XHT1•YMT1) ‘
CALL MOVEA(XBB»YBBl
CALL DRANA(XMB1•YMB1)

C LINK 2CALL MOVEA(XMT2»YHT2) . _
CALL DRAHA(XET»YET)
CALL MOVEA(XMBZ»YMB2)
CALL DRAHA(XEB»YEB)

C NDH DRAH THE SIDE VIEH

IF (BASC .EQ. 80) THEN
CALL THINDO(751»1023•400»672)
CALL DNINDDI$XMIN>SXMAX»$YMIN•SYMAX)
CALL TCSIND(13)

CALL STROUT(890»645•'SIDE VIEH'>9)
ELSE

CALL TNINDO(0•750•0»750)
CALL DNINDO(SXMIN»SXMAX•SYMIN•$YMAX) —

~ CALL TCSINDi13l
CALL STROUT(610;750;'SIDE VIEH'•9)
ENDIF

C HORKSPACE IN SIDEVIEN

CALL TCSIND(4l
CALL MOVEA(·420.•0.) '
CALL DRANA(684.•0.)
CALL TCSINDI4)
CALL MOVEAI-386.81,0.)
CALL DRANA(-386.81•250.)
CALL DRANA(650.»250.)
CALL DRAHA(650••0.)
CALL DRAHAI-386.81,0.)

‘ „

C ROBOT STAND
E

„ l

CALL TCSIND(7)
CALL MOVEAI-50.»0.)
CALL DRANAI-50••20.)
CALL DRAHAl50.»20.l ~ _
CALL DRAHA(50.•0.) (
CALL MOVEAI—30.;20.)‘(. .A„
CALL DRAHAI-30••500.)
CALL DRANA(30.•500.)
CALL DRAHA(30••20.)

C START DRANING• THE CIRCLES FIRST (IN SIDE VIEN• THEY ARE RECT.)

CALL TCSIND(14l
C BASE
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C TOP LINE
CALL MOVEAIYPL8A|1)r500.)
CALL DRANAlYPLBA(5)»500.l

C BOTTOM LINE

CALL MOVEAIYPLBA(1l•350.)
CALL DRANAlYPLBAl1)»350.)
CALL DRAHA(YPLBA(5)»350.)

C LEFT LINE

CALL MOVEA(YPLBA(1)•350.)
CALL DRANAlYPLBA(1),350.)
CALL DRANA(YPLBA(1),500.)

C RIGHT LINE

CALL MOVEA(YPLBAl5l»350.)
— CALL DRANA(YPLBAl5)»350.)

CALL DRANAlYPLBA(5)>500.l
C
C ORAN THE MIDDLE CIRCLE
C
C TOP LINE

CALL MOVEA(YPLMO(1)»500.)
CALL DRANA(YPLMDl1)»500.)
CALL DRANA(YPLMDl5l»500.l

C BOTTOM LINE
CALL MOVEA(YPLMD(1)•350.l
CALL DRANA(YPLMD(1l»550.)
CALL DRANA(YPLHD(5)»350.)

C LEFT LINE

CALL MOVEA(YPLMD(1)•350.)
CALL DRANA(YPLMDI1)»350.l
CALL DRANAlYPLMDl1l•500.)

C RIGHT LINE

CALL MOVEAlYPLMO(5l•350.)
CALL DRANA(YPLMD(5)•350.)
CALL DRAHAlYPLMDl5]»500.)

C ORAN THE LAST CIRCLE

C TOP LINE

CALL MOVEAlYPLEO(1)»500.)
CALL DRANA(YPLED(1l»500.)
CALL DRANAlYPLEDl5)»500.]

C BOTTOH LINE
CALL MOVEAlYPLEDI1)•350.)CALL DRANA(YPLED(1)•350.) E
CALL ORANA(YPLED(5l»$50.)

C LEFT LINE

CALL MOVEA(YPLED(1l»550.)

CALL DRANA(YPLEO(1l•350.)
CALL DRANA(YPLEDl1)»500.)
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REAL XBT»YBT,XBB,YBB•XMT1,YMT1»XMB1»YMB1
REAL XMT2,YMT2,XMB2,YMB2,XET,YET,XEB,YEB
REAL XARMI4), YARMl4), ZARMI4), THETA, PI
REAL XGRP(11),YGRP(11)»GRIPX•GRIPY
CHARACTER*7 TYPE»CELNAH*10,ANS*1

COMMGVG/ ss ,$LPAY •PART1 ,PART2 >PAYOLO •VAL1 •VAL2 ,RETVAL »BA$C
COMON/H/ THON!,THTHI,ZIN»RIN,CODE,CELNAM»VAL5
CU1MON/J/ XMIN •XMAX •YMIN»YMAX •$XMIN »$XMAX »$YMIN,$YMAX
COMMON/IV XPLBA »YPLBA »XCIRC •YCIRC »XPLMU ,YPLMO V
COMMON/L/ XPLED,YPLEO;TH1,TH2,X,Y,Z,R,L1,L2
CONDN/FV XBT,YBT•X8B •YBB;»)C'1T1 •YHT1 •)G‘B1 •YYB1
COMON/N/ XMT2,YMT2•XMB2»YMB2,XET»YET,XEB,YEB
COMMON/0/ XARM,YARM,ZARM,THETA,PI,GRIPX,GRIPY
COMMON/P/ P1 •P2»P3

•P‘|>P5 7PÖ 7P7•P8•P9»P1Ü ,P11 ,P12 pp].! •P149P15
COMMON/0/ P16,P17•P18»P19»P20»P21»P22;P23»P24»P25,P26,P27,P28
CO1MON/R/ PZ9»P3U•P$1:•P3Z T .

CALL T"INDO( 751 •859•672•78UCALL
DHINDOI-400.,400.•-400.,400.1

CALL TC$INO(3)
E

CALL $TROUT(920,750»'GRIPPER',7)
IF (P18 .E0. 1) THEN
CALL $TROUTI920,700»° '»5)
CALL STROUT(920»700•'CLO$E',5)
ELSEIF (P18 .50. 0) THEN

_

CALL $TROUT(920,700•' ‘ ',5)
CALL $TROUT(920,700•'OPEN '»5)
ENOIF

C CIRCUMFERENCE OF GRIPPER

00 100 I = 1 ,11
THETA = (I-1)*PI/5.

XGRPII) =175.*COSlTHETA)
YGRPlI) =175.*SINlTHETA)

100 CONTINUE
CALL MOVEA(XGRP11),YGRP|1)l
DO 200 I=1,11 _ _
CALL 0RAHA(XGRPlI)»YGRPII))

200 CONTINUE

CALL MOVEA(0.0,0.0)
CALL 0RAHA(GRIPX»GRIPYl

RETURN
l

END

C ‘ THE PORTS

SUBROUTINE PORTS V
INTEGER I$CAN•IASC e@HAR »8A$C •KmNT•VAL1 •VAL2 •RETVAL
INTEGER P1,P2,P3,P4,P5,P6,P7,P8,P9,P10»P11•P12•P13•P14•P15
INTEGER P16 ,P17 •P18 •P19•PZU »P21 •PZ2 •PZ5 •P2Ö•PZ5•P26 ,P27 ,P28
INTEGER P29,P30,P31»P32
REAL XMIN»XMAX;YMIN•YMAX•$XMIN•$XHAX»SYMlN•SYMAX
REAL XPLBAl11)»YPLBA(11)•X£IRCl11),YCIRCl11)
REAL XPLMDl11),YPLMO(11),XPLEO(11),YPLED(11)
REAL THONI,THTHI,TH1,TH2,X,Y,Z,R,L1,L2,ZIN,RIN
REAL FGT •YBT•XBB,YBB•XHT1 •YHT1 ,X1B1 •Y1‘B1 ,GRIPX
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REAL XMT2 ,YI“IT2 •WB2,Y|B2 ,XET,YET,XEB ,YEB,GRIPY
REAL XARM! 4), YARM! 4 ), ZARM! 4) , THETA, PI
CHARACTERJGBO OIMMY
CHARACTER*7 TYPE ,CELNAM*10 ,ANS4•1

C!lI‘|ON/G/ SS ,SLPAY ,PART1 ,PART2 ,PAYOL0 ,VAL1 ,VAL2 ,RETVAL ,BA$C
COIMON/|·V THONI ,TI·|TWI ,ZIN,RIN,COOE ,CELNAM,VAL5
COH1ON/J/ XMIN •XNÄX•YHIN ,YMAX,$XMIN,$XMAX,SYMIN,SYMAX
COMMON/IV XPLBA ,YPLBA,XCIRC ,YCIRC ,XPLM0 ,YPLm
CGI4ON/L/ XPLED ,YPLED,TH1 •TI'I2 •X•Y ,Z,R,L1 aI„2

,YBT7xBB 1YBB •XMT1 ,Y„T1 9WBI »YIBI
C!I‘IiIVN/ XMT2 ,YMT2 .:01:2 •YIB2 ,XET ,YET,XEB,YEB
CO)‘I4ON/0/ XARM •YÄRN.•ZÄRIÖ ,THETA rPI ,GRIPX•GRIPY
C!l|4!N/P/ P1 ;P2 •P3 ,P4,P5,P6 ,P7,P8,P9,P10,P11 ,P12 ,P13 ,P14 ,P15
COFMON/IV P16 ,P17,P18,P19,P20 ,P21 ,P22 ,P23,P24,P25,P26 ,P27,P28
C!IH!N/R/ P29,P30 ,P31,P32 ·

CALL THINDO! 751 ,883 ,0 ,400)
CALL OHINOO! 0. ,10. ,0. ,100.)

CALL TCSIND! 11) ·
CALL MOVABS! 750 ,370)

_ CALL DRNABS! 883 ,370)

CALL MOVABSI 750 ,0)
CALL DRNABS! 883 ,0)
CALL DRNABS! 883 ,400)
CALL DRNABSI 750 ,400 )«
CALL DRNABS! 750 ,0) I ·

CALL TCSINOI 11)
DO 20 I = 1 ,16
HRITE! DIJMY ,100 )I

100 FORMAT! I2)
IY= (17-1)*22 - 7
CALL STROUT! 785,IY ,I)\II|Y,2 l

20 CQITIMIE '

CALL STRGJT! 785,385, 'PORTS' ,5)
CALL INPORT
CALL UJTPORT

RETURN _
END

C HINDÜI FOR THE INPORTS GILY FOR LATER GI/OFF FACILITY

SIBROUTIHE INPORT

INTEGER ISCAN,IASC ,|CHAR,8ASC ,K0.„NT,VAL1 ,VAL2 ,RETVAL
INTEGER P1 ,P2 ,P3 ,P4 ,P5‘,P6 ,P7,P8,P9,P10 ,P11 ,P12 ,P13 ,P14,P15
INTEGER P16 ,P17,P18,P19,P20,P21,P22 ,P23,P24,P25,P26 ,P27,P28
INTEGER P29,P30 ,P31 ,P32
REAL XMIN,XMAX,YMIN,YMAX,$XMIN,$)04AX,$YHIN,SYMAX
REAL XPLBA! 11 ) ,YPLBA! 11 ) ,XCIRC! 11 ) ,YCIRC! 11)
REAL XPLMDI 11 ) ,YPLMO! 11 ) ,XPLEO( 11 ) ,YPLEO! 11)
REAL THGII ,THTHI ,TH1 ,TH2 ,X,Y ,Z,R,-L1 , L2 ,ZIN,RIN
REAL )G°I° •YB°I°#@8 ,YB8,>MT1 •YHT1 •Wßl ,Y|§B1,GRIPX
REAL XMT2 ,YMT2 ,X)B2 ,Y)B2PXET •YET QXEB •YEB,GRIPY
REAL XARM!4),' YARMI4), ZARM!4), THETA, PI A

“
CHARACTER*7 TYPE ,CELNAH!10,AN$·!1 ,0Il||Y¤·80

CGIIGVGI SS ,SLPAY ,PART1 ,PART2,PAYOLD ,VAI.1 ,VAI.2 ,RETVAL ,8ASC
C!IlDN/H/ THGII ,TI'I°nII •zIN•RIN•CODE •CEI.NIH,VÄL5
CGIÜ/IV XPLBÄ,YPL8A,XCIRC •YCIRC ,XPLM0 ,YPL!I)
C0|‘|I)N/L/ XPLEO,YPLEO,TH1,'|'H2 ,X,Y,Z,R,L1,L2 »
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COMMON/M/ XBT•YBT•XBB»YBB»XMT1;YMT1•XMB1•YMB1
CÜl@/N/ XMT2 •YMT2 •XIB2 •YI*BZ •XET 9YET •XEB •YEB
COMMON/0/ XARM•YARM•ZARM•THETA»PI•GRIPX»GRIPY
COHMON/P/ P1,P2,P3,P4,P5;P6,P7,P8,P9,P10;P11•P12,P13,P14,P15
COMMON/B/ P16»P17»P18»P19»P20•P21»P22»P23»P24•P25•P26,P27,P28
COMMON/R/ P29»P30•P31•P32 ·

CALL TNINDO(883»958»0»400)
CALL TC$IND(11)
CALL MOVAB$(883»370)
CALL DRNABS(958,370)
CALL TCSIND(4)
CALL $TROUT(917>385»'DI'•2)
CALL TC$IND(11)
CALL MOVAB$(883•0)
CALL DRNAB$(958»0)
CALL DRNAB$(958»400)
CALL DRNAB$(883•400)
CALL DRHAB$(883•0)

CALL TC$IND(14)

IF (P1 .EQ. 1) THEN
CALL $TROUT(917•345•'X'»1)
ELSEIF (P1 .EQ. 0) THENCALL STROUT(917»345•' '»1) '
ENDIFIF

(P2 .EQ. 1) THEN
CALL $TROUT(917»323•'X'•1)
ELSEIF (P2 .E0. 0) THENCALL $TROUT(917•323»' '>1) 'ENDIF
IF (P3 .E0. 1) THEN
CALL STROUT(917•301»'X'»1)
ELSEIF (P3 .EO. 0) THEN
CALL STROUT(917;301;* ';1)
ENDIF —V

IF (P4 .EG. 1) THEN
CALL STROUT(917•279•°X'»1)
ELSEIF (P4 .EQ. 0) THEN
CALL STROUT(917•279•' '»1)
ENDIF

(IF (P5 .EQ• 1) THEN
CALL STROUT(917»257•'X'•1)
ELSEIF (P5 .EQ. 0) THEN
CALL $TR(1IT( 917•257» ° ° al)
EDIF _
IF (P6 .EB. 1) THEN
CALL $TROUT(917•235•'X'•1)
ELSEIF (P6 .EQ. 0) THEN

l CALL $TROUT(917•235•' '•1) °
ENDIF

IF (P7 .EG. 1) THEN ‘
CALL $TROUT(917•213•'X'•1)
ELSEIF (P7 .EQ. 0) THEN
CALL $TROUT(917•213•° °•1)
ENDIF
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IF (P8 .50. 1) THEN
CALL $TROUT(917•191»'X'•1)
ELSEIF (P8 .50. 0) THEN
CALL STR0UT(917•1914° '•1)
5NOIF
IF (P9 .50. 1) THEN
CALL $TROUT(917•169•'X'>1)
ELSEIF (P9 .50. 0) THEN N
CALL $TROUT(917»169•' '»1)
ENDIF
IF (P10 .50. 1) THEN —
cm. smoun 917.167.%.11 · 0
ELSEIF (P10 .50. 0) THENCALL STROUT(917•147•' '»1) _
ENOIF
IF (P11 .50. 1) THEN‘ CALL STROUT(917•125•'X'•1)
ELSEIF (P11 .50. 0) THEN · _CALL $TROUT(917•125»' '»1) _
ENDIF
IF (P12 .50. 1) THEN
CALL $TROUT(917•103•'X'»1)
ELSEIF (P12 .50. 0) THEN
CALL $TROUT(917;103•' '•1)
ENDIF
IF (P13 .50. 1) THEN
CALL STROUT(917;81•'X'•1)
ELSEIF (P13 .50. 0) THEN
CALL $TROUT(917»81•°

‘•1)
5NOIF F

IF (P14 .50. 1) THEN
CALL $TROUT(917»59»'X';1)
ELSEIF (P14 .50. 0) THEN
CALL STRÜJ11 917759e ° ° :1]
ENDIFIF

(P15 .50. 1) THEN
CALL $TRG]T( 917•37» °X° sl]
ELSEIF (P15 .50. 0) THEN
CALL $TROUT(917•37•' '•1)
ENDIF
IF (P16 .50. 1) THEN
CALL STROUTI 917•15• °X° al)
ELSEIF (P16 .50. 0) THEN
CALL $TROUT(917•15»' '•1)
ENDIF
RETURN
50

C HINDOH FOR THE OUTPCRTS ONLY

SUBROUTINE OUTPORT

INTEGER ISCAN• IASC •@HAR »BASC •Km.NT•VAL1 •VALZ »RETVAL
INTEGER P1,P2,P3.P4,P5,P6,P7•P8,P9,P10,P11,P12,P13,P14,P15

° INTEGER P16;P17•P18•P19•PZ°»P21•PZZ•P23•P2¢•P25•PZ6;PZ7;PZ8
INTEGER P29•P30•P31»P32
REAL XNIN•XMAX•YHIN»YMAX•SXNIN»$XNAX•$YNIN•$YMAX
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REAL XPLBAI11l•YPLBAl11)»XCIRC(11)•YCIRCl11)
. REAL XPLMOI11)•YPLHO(11);XPLED(11)•YPLEO(11)

REAL THONI,THTHI,TH1,TH2;X,Y,Z,R,L1,L2,ZIN,RIN
REAL )BT»YBT•)GB»YBB•XHT1•YMT1•X}B1•YPB1•GRIPX
REAL.XMTZ•YMT2>XMB2•YMB2;XET•YET•XEB•YEB•GRIPY

. REAL XARM(4)» YARM(4)• ZARMI4)» THETA• PI
CHARACTER¤7 TYPE,CELNAM*1O

COMMON/G/ SS,SLPAY»PART1»PART2»PAYOLD•VAL1•VAL2•RETVAL»BASC
CO||1ON/H/ THÜÜI •THTNI »ZIN•RIN•CODE •CELNÄÜ»VÄL5
COMMON/J/ XMIN•XMAX•¥M1N»YMAX»SXMIN»$XMAX»$YMIN•SYMAX
COMMON/K/ XPLBA;YPLBA3XCIRC•YCIRC•XPLMOÄYPLMO
COIMON/IV XBT•YBT»XBB•YBB•)MT1»YMT1:X)‘B1•YIB1
C°„@/N/ XMT2•YMT2 •)°BZ;Y1B2•XET•YET;XEB•YEB
COMMON/O/ XARM»YAM»ZARM;THETA•PI•GRIPXbGRIPY
COPÖIW/IV P11P21P5•P¢•P5•P6•P7>P8•P9•P].Ü•P11;P1Z;P13•P].¢•P].5
CO1]‘l®/Q/ P16•P17•P18aP19•P2U•PZ1»P22•P23•PZ‘|·•PZ5;PZ6;PZ7•PZ8
CGNON/W P29•P30•P31•P32

CALL TNINDO(958•1023•0»400) V

CALL TCSINDl11) E
CALL MOVABS(958»370)
CALL ORNABS(1023•370)

- CALL TCSIND(4)
U

CALL STROUTl975•385•'D0'»2)

CALL TCSIND(11)
_ CALL MOVABS(958»0)

CALL ORNABS|1023»0)
CALL DRNABS(1023;400)
CALL DRHABSl958>400) ‘
CALL DRHABS(958»0)

c Y
C HERE FOR PORT THO HHICH IS THE GRIPPER• THE GRIPPER HINDON
C IS CALLEO AN¤.THE GRIPPER STATUS IS IOICATEO BY OPEN/CLOSE.

. ¢ —
CALL TCSINDII4) j E ‘

IF (P17 .EQ• 1) THEN‘
CALL STROUT(975»345•'X'•1)
ELSEIF IP17 .EQ• O) THEN
CALL STROUT(975»345•' '•1)
ENDIF
IF lP18 .E0. 1) THEN
CALL STROUT(975•523•'X'•1)
CALL THIND0l751»859•672»780)
CALL DNIDO(-400.•600.•-400.,400.) ‘
CALL STROUTl920»700•° '»5)
CALL STROUT(920•700»'CLOSE'•5)
ELSEIF (P18 .EQ. 0) THENCALL STROUT(975»323•' '»1)
CALL THINDOI751•859•672•7BO)
CALL DHINDOI-400.•400.•·400.:400.)
CALL $TROUT(920»700•' '»5)
CALL STROUT(920•700»'OPEN '•5)
ENDIF
CALL THINDOl958•1023•O»400)

IF |P19 .EQ. 1) THENA
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CALL $TROUT(975»301•'X'•1)
4

ELSEIF (P19 .EG. 0) THEN
CALL $TROUT(975•301•' '•1)
ENDIF
IF (P20 .EQ. 1) THEN · . *
CALL STROUT(975;279•'X'•1) „
ELSEIF lP20 .E@. 0) THEN
CALL STROUT(975•279»' '•1)
EDIF
IF lPZ1 .EQ. 1) THEN
CALL $TROUT( 975•Z57» °X-A »1) 1
ELSEIF (P21 .E0. 0) TÜEN ‘
CALL $TROUTl975•257•' '»1)
ENDIF
IF (P22 .E0. 1) THEN
CALL STROUT|975»235•'X‘»1)
ELSEIF (PZ2 .EQ. 0) THEN
CALL STROUT(975•213•' '»1)
ENDIF

”

IF IP23 .EQ. 1) THEN ·
CALL $TROUT(975»213»'X'•1)

‘
ELSEIF lP23 .EG. 0) THENCALL STROUT(975»213»' ';1)
ENDIF _

IF IP24 .EQ. 1) THEN
CALL $TROUT(975»191•°X'•1)

L
ELSEIF (P24 .E0. 0) THEN
CALL $TROUT(975»191•' '•1)
ENDIF
IF (P25 .EQ. 1) THEN
CALL STRUT(975•169»'X'•1)
ELSEIF lP25 .EQ. 0) THEN
CALL $TROUT(975•169•' '»1)
ENDIF
IF (P26 .E0. 1) THEN
CALL $TROUT(975»147»'X'•1)
ELSEIF IPZ6 .EQ. 0) THEN
CALL STROUT(975•147•' '•1)
ENDIF
IF (P27 .EQ. 1) THEN .
CALL STROUT(975•125»°X'•1)
ELSEIF lP27 .EH. 0) THEN
CALL STR(l|T( 975•125• ° ° 91]
ENDIF
IF (P28 .EQ. 1) THEN
CALL $TROUT(975•103»'X'•1)
ELSEIF (P28 .EB• 0) THEN
CALL $TROUT(975•105•° '»1)
ENDIF
IF lP29 .EQ. 1) THEN
CALL STROUT(975•81•'X'»1)
ELSEIF (P29 .EQ. 0) THEN
CALL $TROUT(975•81•° °•1)
ENDIF

IF (P50 .E0. 1) THEN .
CALL $TROUT(975»59»°X'•1)
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ELSEIF (P30 . EQ. 0) THEN
CALL STR(!JT( 975,59, ' ' ,1)
ENDIF
IF ( P31 .EG. 1) THEN
CALL $TRGJT( 975,37, °X' ,1)
ELSEIF _ ( P31 . EG. 0) THEN
CALL STROUT( 975,37, ' ' ,1)
ENDIF

IF (P32 .EQ. 1) THEN A
CALL $TROUT( 975,15, 'X' ,1)
ELSEIF ( P32 . EG. 0) THEN
CALL STRGJTI 975,15, ' ' ,1)
ENDIF _

RETURN
ENO ‘ ·

C FOR LOCATING A STRIW IN THE SCREEN

SIBRGJTINE STRGJT (IX,IY,K$TR ,WHR)

INTEGER ISCAN ,IASC ,WHAR ,BA$C ,KOlNT ,VAL1 ,VAL2 ,RETVAL
REAL XMIN•XNÄX ,YMIN,YMAX ,SXMIN ,$XMAX-,$YMIN •$YMÄX
REAL XPLBAI11),YPLBA(11),XCIRC(1_1),YCIRC(11)
REAL XPLMD( 11 ) ,YPLMD( 11 ),XPLED( 11 ) ,YPLED( 11-)
REAL THONI ,THTHI ,TH1 ,TH2 ,X ,Y ,Z ,R,L1 ,L2 ,ZIN,RIN
REÄ1. XBT ,YBT•XBB ,YBB,XMT1 ,YMT1 »W‘B1 ,YPB1 ,GRIPX
REAL XMT2 ,YMT2 ,XMB2 •YMB2 ,XET »YE1° ,XEB ,YEB,GRIPY
REAL XARMI4), YARM(4), ZARM(4), THETA, PI
DIMENSION KSTR( 1 ) ,KAS( 80 )
CHARACTERJE7 TYPE ,CELNAM7)!10,ANS*1 E

”

CCIIIN/(V SS ,SLPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
C0‘IMON/H/ THONI ,THTNI ,ZIN,RIN ,COOE ,CELNAM,VAL5
CO1’MON/J/ XMIN •XHÄX,YMIN •YMÄX ,$XMIN »$W1ÄX •$YNIN•$YMÄX
COMMON/IV XPLBA ,YPLBA,XCIRC ,YCIRC ,XPLMD ,YPLMD
COMMON/L/ XPLED,YPLED,TH1 ,THZ,X,Y ,Z,R,L1,L2
COIIGON/FV XBT,YBT,XBB,YBB,XMT1,YMT1,XMB1,Y)*B1 '

WW2 ,YMT2 ,X|*BZ ,Y1B2 ,XET •YE1°•XEB•YEB
COW‘IG|/O/ XARM ,YARM,ZARM;1·METÄ •PI ,GRIPX,GRIPY
CG1MON/P/ P1,PZ,P3 ,P4,P5,P6,P7,P8,P9,P10,P11,P12,P13 ,P14,P15
COMM(N/0/ P16,P17,P18,P19,P20,P21,P22 ,P23,P24,P25,P26,P27,PZ8
COM|*DN/R/ PZ9,P30,P31,P32 ‘

CALL KAMZAS (WHR ,K$TR ,KAS)
CALL MOVABS (IX,IY)
CALL ANSTR (WHR,KAS)

RETURN
END

C DRANIW THE FRAME OF THE THREE VIEW

SLBRGJTINE FRAMES

INTEGER ISCAN,IASC ,WHAR,BA$C ,K(1NT,VAL1 ,VAL_2 ,RETVAL
· REAL W1IN,XNÄX•YMIN•YNÄx•$}G1IN,$XMÄX•$YHIN•$YHÄX

REAL XPLBA( 11 ),YPLBA( 11 ),XCIRC( 11 ),YCIRC( 11)
REAL XPLMDI 11 ),YPLMD( 11 ) ,XPLEO( 11 ),YPLED( 11)
REAL THONI ,THTNI ,TH1 ,TH2,X,Y ,Z,R,L1 ,L2 ,ZIN,RIN
REAL XBT ,YBT ,XBB •YBB•WW1 ,YMT1 •Wß1 ,Y|*ß1 ,GRIPX
REAL WW2 ,YMT2 ,X|B2 ,Y|B2 ,XET FYETpXEB ,YEB ,GRIPY
REAL XARM( 4 ) , ‘YARM( 4 ) , ZARM( 4 ) , THETA, PI
DIMENSION KSTRI 1 ) ,KA$( 80 )
CHARACTER)!7 TYPE ,CELNAM*10 ,AW*1
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601|1(N/6/ SS ,$LPAY ,PART1 ,PART2 ,PAYOLD ,VAL1 ,VAL2 ,RETVAL ,BASC
C01*I‘|CN/H/ THONI ,THTHI ,ZIN,RIN,CODE ,CELNAM,VAL5
C01’ION/J/ XMIN,XMAX,YMIN,YMAX,$XMIN,SXMAX,SYMIN,$YMAX
CGIUN/IV XPLBA ,YPLBA ,XCIRC ,YCIRC ,XPLMD ,YPLMD
C01MON/L/ XPLED,YPLED,TH1,TH2 ,X,Y ,Z,R,L1,L2 ‘
COMMON/M/ XBT ,YBT,XBB,YBB,XMT1 ,YMT1 »WB1 ,Y1B1
COMMON/N/ XMT2 ,YMT2 ,X|B2 ,YMB2 ,XET,YET ,XEB,YEB
COMMON/0/ XARM ,YARM ,ZARM,TI·IETA ,PI ,6RIPX,6RIPY
COMMON/P/ P1 ,P2 ap; !PQ·•P5»R6 rP7•P8 ,LP9,P10 ,P11 ,P15
CON10N/0/ P16 ,P17 ,P1ß,P1ä9,P20,P21,P22 ,P23 ,P24,P25 ,P26 ,P27,P28
COMMON/R/ P29,P30,P3ä.,P32 l

CALL TCSIND( 2 1
CALL MOVABS( 0 ,0)
CALL DRNAB$l 750 ,0 1
CALL DRNABS1750,777) L —

· CALL DRNABSID,7771 _
CALL DRHABSl 0,0) ' 4 E

C SIDEVIEN HINDIM FRAME

CALL TCSIND( 10)
CALL MOVABSl 751 ,400)
CALL DRNABSl 1023 ,400) ‘
CALL DRNABS|1023 ,671)

. CALL 0RNABSl 751 ,671)
CALL DRNABS( 751 ,400 1 .

C DEAD SPACE AND GRIPPER MINDOH FRAME

CALL MOVABSI 750 ,672 1
CALL DRNABS( 1023 ,672)
CALL DRNABSI 1023 ,777) . _CALL DRHABS1 750 , 777 1 L

. CALL DRHABSI 750 ,672) _

RETURN L
END

C CALCULATE THE POINTS FOR THE VDRKSPACE IN PLAN VIEW

SIBROUTINE VKSPACE

INTEGER ISCAN,IASC ,|CHAR,BA$C ,K(I.NT,VAL1 ,VAL2 ,RETVAL
REAL XMIN,XMAX,YMIN,YMA>¢,S>¢11IN,$><11AX,$YMIN,$YMAX .
REAL XPLBAI111,YPL8Al111,XCIRCl111,Y6IR61 111
REAL XPLMDI111,YPLMDl111,XPLED(111,YPLED(11)
REAL THONI ,THTHI ,TI·|1,TH2 ,X,Y ,Z,R,L1 ,L2 ,ZIN,RIN'” REAL XBT,YBT,XBB,YBB,XMT1,YMT1,XI‘B1,Y1‘B1,6RIPX
REAL XMTZ ,YMTZ •WBZ ,Y1BZ ,XET •YET ,XEB ,YEB,6RIPY ·
REAL XARM(41, YARMI41, ZARM(41, THETA, PI
REAL XNORKl6751,Y1ÜRK1675)
CHARACTER1!7 TYPE ,CELNAM*10 ,ANSlI·1 —·

CG|‘IN/6/ SS ,$LPAY ,PART1 ,PART2 ,PAYOLD,VAL1 ,VAL2 ,RETVAL ,BA$6
C01‘I1GI/H/ THCNI ,TI·|THI ,ZIN ,RIN,CODE ,CELNAM,VAL5
CG“I10N/J/ XMIN,XMAX,YMIN,YMAX,SXMIN,S>0|AX,SYMIN,SYMAX
CUOKJN/IV XPLBA ,YPLBA ,XCIRC ,YCIRC ,XPLMD •YPLMU
CGIÜN/U XPLED •YPLEÜ ,TH1 ,TH21X,Y rz ,R ,1.1 •LZ
CGl1ON/1‘1/ XBT ,YBT ,1GB»YBB •WW1 ,YHT1 »WB1 ,Y1B1
C01|1<N/N/ XMT2 »YHT2 •WBZ ,YPBZ ,XET ,YET »XEB ,YEB
C(IMON/0/ XARM,YARM,ZARM,T1·|ETA ,PI ,6RIPX,6RIPY
C0|·I10N/P/ P1 ,P2 ,P3,P4,P5,P6 ,P7,P8,P9,P10 ,P11,P12 ,P13 ,P14,P15
CGIU4/W P16 ,P17,P18,P19,P20 ,P21,P22,P23,P24,P25,P26,P27,P28
CGIDN/IV P29,P30,P31,P32
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THETA =0.0
T U

C CALCULATING THE 674 PDINTS IN THE PLAN VIEW

DD 300 I = 1;2014 THETA = (I—1)*PI/180.
XNORK(I) = 650.*C0$(THETAl
YHORKIII = 650.*SIN(THETA) I

300 CDNTINUE _ ‘

DD 400 I = 200»335 ‘ E l
IC = I + 2‘ THETA = I*PI/180. *
XNORKIIC) = 250.*COS(THETAl - 375.877
YNORKlICl = 250.*$INlTHETA) • 136.808

400 CDNTINUE E

D0 500 I = 238•38•·1
IC = 576 - I
THETA = I*PI/180.
XHORKlIC) = 286.*COS(THETA)
YNDRKIICI = 286.*$IN(THETA) „ -500 CDNTINUE _ _

DO 600 I = 135»1•·1
IC = 674 - I _

THETA = I*PI/180. .
» XHDRKIIC) = 250.*C0$(THETA) + 400.

YNORK(IC) = 250.!SINlTHETA)
600 CDNTINUE

XNORK(674l = XHDRKII)
YNORKl674) = YHDRKII)

CALL TC$IND(4)
1 _ E

CALL MOVEAl650.0•0.)
DD 800 I=2»674
CALL DRAHA(XHORKlI);YHDRKlI)l

800 CDNTINUE
RETURN
ED
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‘Appendnx D.

THIS SECTION CONTAINS THE FOLLOHING PROGRAMS:

(1) DEFEBP
(2) D5FS5TU

(3) DISPSETU
(4) DIRECTORY

C (1) D5F550P · PROGRAH TO DEFINE EQUIPMENTS

SUBROUTINE DEFEQP (BASC•NAME•POSX• POSY» POSZ)
E DIMENSION INFIL(80)

CHARACTER INFIL*1 . NAM5•l·10 •N1'I'Y¤3
‘R5AL X(2)» Y(2); Z(2)
REAL A»B•C»POSX»P0$Y»POSZ Y "
INTEGER ICOM•ICOMP
INTEGER 8ASC»J(6)
REAL XMIN •XMAX •YMIN•YHAX
REAL SXHIN»SXMAX •SYHIN»SYMAX
DATA INFIL/80** '/ ‘
DATA XMIN/·800.0/
DATA XMAX/800.0/
DATA YHIN/-650.0/
DATA YMAX/950.0/ ·
DATA SXMIN/-420.0/
DATA SXMAX/684.0/ -
DATA SYMIN/-420.0/
DATA $YMAX/684.0/ — .

CALL INITT(5)
CALL S5TMOD(0)
CALL TCSMO0(1)
CALL TCSINO(2) A

0P5N(7•FIL5=NAHE•STATUS='0LD')
(_

5 CONTINUE 1 A
READ(7•10•END¤500)(INFIL(I)•I¤1»80)

10 FORMAT(80A1) — ~ „ ;· ~·;
IF (INFIL(73) .50. 'P*) THEN _ Öl 1

READ (INFIL(1:3),55) NTTY ‘ AA_
55 FORMAT(A3) L
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C IF THE DATA IS A LINE DATA - 110

IF (NTTY „EQ•'110') THEN
ICM = 0
DO 26 M = 5,72

IF 1INFIL1M:M) .EB• ',‘ ) THEN
ICOM =ICM + 1 _
JIICOMI = M

ENDIF
IF 1INFIL1M:M) .EG• '$') THEN

ICM = ICM + 1
J1ICOM)= M
GOTD 27

ENDIF
26 CDNTINUE

27 K = J11)- 1 ·
READ1INFIL15:K),*)X11)
K = J11) + 1
L = J12) — 1

‘
READ1INFIL1K:L),*)Y11)
K = J12) + 1
L = J13l — 1
READ1INFIL1K:L),§)Z11)
K = J13) + 1
L = J14) - 1
READ1INFIL1K:L),§)X12)
K = .1141 + 1 ‘
L = J15) - 1
READ1INFIL1K:L),*)Y12)

- K = J15) + 1
L = .116) - 1
READ1INFIL1K:L),!)Z12)

X11) = X11) + PDSXY11) = Y11) + POSY
Z11) = Z11) + POSZ
X12) = X12) + PDSX
Y12) = Y12) + PDSY
Z12) = Z12) + POSZ

C DRAM THE PLAN OF EGP. — EITHER AS THE MAJDR OR MINDR VIEM

IF IBASC. E0• 80) THEN
CALL TMIND010,750,0,750)
CALL DMIND01XMIN,XMAX,YMIN,YMAX)
ELSE
CALL TMIND01751,10Z3,400,672) ,
CALL DMIND01XMIN,XHAX,YMN,YMAX)‘

CALL HOVEA1X11),Y11)) ~
CALL DRAMA1X12),Y12))

C DRAM THE SIDEVIEM DF EGP. - EITHER AS THE HAJOR DR HINDR VIEM

IF 1BASC. EQ. 80)_THENCALL
TMIND01751,102$,40D,672)

CALL DMIND01SXMIN,SXMAX,SYHIN,$YHAX)
ELSE
CALL TMIDD1D,75D,D•750)
CALL DMID01SXMIN,SMHAX,$YMIN,SYMAX) ‘
ENDIF =«
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. CALL MOVEA(Y(1)»Z(1))
CALL DRAHA(Y(Z);Z(2)l

GOTO 5

C IF THE DATA IS POINT DATA - 116

ELSEIF lNTTY .EQ• '116') THEN
DO 30 H = 5•7Z
IF (INFIL(M:M) .EB• '•') THEN

ICOMP =ICOMP + 1
JtICOMPl =M

ENDIF
IF (INFIL(M:M) .EG• '$') THEN

ICOMP = ICOMP + 1 ; E
JIICOMPI = MGOTO 40 »ENDIF E

· 30 CONTINUE

40 K = J(1)- 1 ·
REAO(INFIL(5:K),§)A

K=Jlll +1 T
L = J(2) — 1
READ(INFIL(K:L);*)8
K = J(2l + 1
L = Jl3l -
1READ(INFIL(K:L]»*)C

A = A + POSX
B = B + POSX
C = C + POSX

C DRAH THE PLAN OF EGP. • EITHER AS THE MAJOR OR HINOR VIEW

IF (BASC. E0• 80) THEN
CALL TNINDO(0»750»0•750)

_ CALL DNINDOIXMIN,XMAX;YMIN•YMAX) ·-
ELSE
CALL TNIN00(751»1023»400•672)
CALL DNINDO(XMIN»XMAX•YMIN»YMAX)
ENDIF
CALL MOVEA(A»B)
CALL DRANA(A»B)

C DRAN THE SIDEVIEH OF EGP. - EITHER AS THE HAJOR OR MINOR VIEH

IF IBASC. EG. 80) THEN
CALL TNINDOl751•1023•400»672)
CALL DHINDOISXMIN•$XMAX•SYMIN•SYMAX)
ELSE ’
CALL THIND0l0»750•0»750)

E

CALL DNNDOI$XHIN•$XMAX•$YMIN•SYHAX)
ENDIF·

· _ CALL MOVEA(B•C)
CALL DRAHAlB»C) .

GOTO 5
h

ELSE
GOTO 5
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ENDIF ‘ ·

ELSE
GOTO 5 E

ENDIF
500 CLOSE(7) A _ .

RETURN = ‘
END

C (2) DEFSETU - PROGRAM”—TOLARRAN§E_PURKCELLSC

THIS PROGRAM DEFINES VDRKCELL LAYCIJT BY CREATITS THE DATA FILE
C HITH THE EXTENSIGI .CEL

„ PROGRAM DEFSETUP
A

CHARACTER·¤·10 FNAME ,DNAME ,INFIL!]. ,NTTY§3
CHARACTER*2 C ,AEXT·¤·3 ,EGPN*10
REAL X(2),Y(2),Z(2),POSX,POSY,POSZ,R,PI
REAL NX(2),NY(2),NZ(2)
DIMENSIGQ INFIL(80)
REAL D,E,F,J(7)
INTEGER G,T,M,ICOM,ICG4P,K,L V
DATA INFIL/80·¤·' '/
DATA ICOM/0/
DATA ICOMP/0/
DATA PI/3.1428/ _
DATA AEXT/'DAT'/
C = I I '

170 CALL CLS( 31) .
CALL TTOUT(0,1,23,'SYSTEM FOR IBM 7545 R®OT',25,25,

*31) -
CALL TTOUT(0,3,12,

••'GRAPHICAL SIIIJLATIGI AND INTERACTIVE PROGRANIINT ,
*48,48,31)

CALL TTüJT(0,5,25,'ARRAIßE VDRKCELL MENJ',21,21,27)
CALL TTOUT(0,6,25,' -•---•------—-—-—-——- ' ,21,21,31)
CALL TTOUT(0,9,15, 'ARRAIBE IÜRKCELL = A ',21,21,31)
CALL MEN] = P ',21,21,31)
CALL TT(1.|T(0,12,15,'ENTER SELECTIIN (A/P)',21,21,31)
CALL LOCATE(0,12,48)
READ( * ,31 ICHOICE

31 FORMAT(A1)
IF (CHOICE .E0. 'A') THEN
GOTO 200
ELSEIF (CHOICE .EB• °P') THEN ·

‘ GOTO 300
ELSE
CALL TTü|'|'(0,14,15,

JUCHARACTER MIT DEFINED HIT ENTER KEY TO CGITINJE',47,47,31)
READl*,*)
GOTO 170
ENDIF

200 CALL CLS( 31)
CALL TTG|T(0,1,23,'SY$TEM FOR IBM 7545 R®OT',25,25,

*31)
CALL TTGJT(0,3,12,

WGRAPHICAL SIIIJLATIGI AN) INTERACTIVE PR®RAI‘I1IbB' ,
*48,48,31] ‘

Appcndix D. [96



CALL TTOUTl075725•'ARRANGE HORKCELL'•16»16727)
CALL TTOUT(0,6,25,'-----·-·-----•--',16,16,31)
CALL TTÜ.]11 U 7871U 7

*'ENTER NAME OF NORKCELLl.CEL IS ASSUMEDl'739»39•31)
. CALL TTOUT(0»9»107'lFIVE CHARACTERS ONLY)'722722731)

CALL LXATEÜ U 78 75U 1 ·
READl*725)FNAME .

C CONCATENATE THE HORKCELL NAME NITH .CEL AND CHECK IF IT EXISTS.

AEXT = 'CEL 'CALL CONCAlFNAME7AEXT)
OPENI11•FILE=FNAME;STATUS='OLD';ERR=190)
CLOSE (11) s

'
CALL TTOUTl0•10710•'NORKCELL NAME ALREADY EXISTS !!!'»32732731)
CALL TTOUT(0711»10,'HIT ENTER KEY TO CONTINUE'•25»25»31)
CALL LOCATEI 0 711 795]
READ(*,*) T
GOTO

200190CLOSE (11) _ 5 „
OPEN(8;FILE=FNAM7STATUS='NEH')

L CALL TTOUT(0•11710•
*'HON MANY EQUIPMENTS ARE PLACED IN THIS NORKCELL?'748748731)

CALL TT0UT(0712•10•'lMAXIMUM OF EIGHT)'•18718731)
CALL LOCATE|0711760) A
READl*7120)N

1 ”
120 FORMAT(I2) —DO 500 Q = 17N A
C TO GET THE SPACING OF THE LINES ON THE SCREEN

110 IF (Q .LE. 2) THEN
T = 8+0*5
CALL TTOUT(0»T7107

*'GIVE NAME OF EQUIPMENT (.EQP IS ASSUMED)'744»44»31)
NRITE (C»'(I2)')Q
CALL TTOUT|0•T•33;C;2,2;31)
CALL LOCATE(0»T756)
READI*725)EQPN
T=9+5*0

. M=10+5*Q
ELSEIF IQ .LE. 5) THEN

IF IQ .EQ• 3) THEN
CALL CLS(31)
CALL TTOUT(071723•'SYSTEM FOR IBM 7545 ROBOT'7257257

*31)
CALL TTGJT( °)3)12!

*'GRAPHICAL SIMULATION AND INTERACTIVE PROGRAMMING'7
*48748731 1

ENDIF
T = -8 + (0*5)
CALL TTOUT( 07T7107

*'GIVE NAME OF EQUIPMENT l.EQP IS ASSUMED)'744744731)
NRITE (C7'lI2)°)Q ·
CALL TTOUT|0,T;33•C,2;2;31)
CALL LxATEl °)T)56]
READ(*>25)EQPN

T=-6+5*QU
M=-5+5*0
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ELSE
IF (Q .LE. 8) THEN

IF (Q .EQ. 6) THEN
CALL CLSt31)
CALL TTOUT(0;1»23»'$YSTEM FOR IBM 7545 ROBOT'»25»25»

*31)
CALL TTG.lT(U»3•1Z»

*'GRAPHICAL SIMULATION AND INTERACTIVE PROGRAMMING'•
*48,48,31)

ENDIFT
= -23 + (M5}

CALL TTOUT(0•T•10•‘. * _
E x'GIVE NAME OF EQUIPMENT (.EQP IS ASSUMED)'•44»44•31)‘ NRITE (C•'(I2)')Q‘ CALL TTOUT(0»T,33,C•2•2;31)

CALL LOCATEl0»T•56)
READ(*;25)EQPN

T=-21+5*0
M=—20+5¤Q

- ENDIF
ENDIF

C THE DATA IS READ IN FREE FORMAT.

CALL TTOUTl0,T,10;'GIVE X; Y; Z; R VALUES'•21;Z1•31)
CALL TTUT(0•M;10» ·

*'(ALL VALUES IN ONE LINE SEPERATED BY A $PACE)'»45•45»31)
CALL TTOUT(0•M+1 •10•° ° •

*42,4Z»31)
CALL LOCATE(0•T»35)
READI*»*)POSX»POSY,POSZ;R
R = RMPI/180.0)

- AEXT ='E¤P'
CALL CONCAlEQPN•AEXT)
OPENl7•FILE=EQPN;STATUS¤'OLD'»ERR=100)
GOTO 5

C CHECKS NHETHER THE FILE EXISTS OR EXCEEDS FIVE CHARACTERS

100 CALL TTOUT(0»M+1•10•°FILE DOES NOT EXIST/EXCEEDS FIVE CHARACTERS'•
*42»42»31)

CALL TTOUT(0,T;10;' '»
*(|(|·•‘I·4>51]

CALL TTOUT(0»M•10•
*' ' 95Ü 95Ü

GOTO 110
*5 CONTINUE

READI7»10,END=500)(INFIL(I)•I=1•80)„. _ .
10 FORMAT(80A1) ·

IF (INFILl73) .EQ.
'P‘)

THEN
L *

READ (INFIL(1:3)•55) NTTY
55 FORMATIA3)

C IF THE DATA IS A LINE DATA -*110 “

IF (NTTY .EQ.'110') THEN *
ICM = 0 '
DO 26 M = 5»72

IF |INFIL(M:M) .EQ. '•° ) THEN
ICM =ICM ·•· 1
JlICMl = M·*·° .
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ENDIF
IF (INFIL(M:M) .EG. 'S') THEN

ICOM = ICOM + 1
JIICOM) = MGOT0 27 ‘

ENDIF
26 CONTINUE A ~

27 K = JI1) - 1 . A .
READIINFILI5:K),§)X(1)
K = JI1) + 1
L = J(2) - 1
READ(INFIL(K:L),¤)Y(1)
K = JI2) + 1
L = JI!) - 1
READIINFILIK:L),*)Z(1)
K = JI!) + 1
L = Jt4) - 1
READ(INFIL(K:L),*lXI2)
K = JI4) + 1
L = J(5) - 1
READ(INFIL(K:L),*)Y(2)
K = JI5) + 1
L = J(6) - 1
REAO(INFIL(K:Ll,x)Z(2l

C AFTER READING THE X Y Z VALUES FORM THE EGP DATA FILE THEY ARE
C HRITTEN TO THE SETUP DATA FILE HITH THE NEM X Y Z VALUES.

IF ( R .EQ. 0.0) THEN
‘

DO 450„ I=1,2
X(I) = XII) + POSX
YII) = Y(Il + POSY
ZII) = Z(I) + POSZ

450 CONTINUE
ELSE
DO 400 I = 1, 2

MKII) = X(I)*COS(R) + Y(I)*SINIR)
NYII) = -X(I)*SIN(R) + Y(I)*COS(R) ’
NZII) = ZII)XII) = NXII) + POSX A _
YII) = NYII) +_POSY A

‘ 1
ZII) = NZII) + POSZ

400 CONTINUEENDIF

NRITEI8,15)X(1),YI1),Zl1),XI2),Y(2),ZI2) L
15 FORMATI'110',1H,,F8.!,1H,,F8.!,1H,,F8.!,1H,,

GOTO 5

C IF THE DATA IS A.POIMT DATA - 116 »

ELSEIF (NTTY .EG• '116'] THEN
DO 80 M = 5,72
IF (INFIL(M:M) .E0. ',°) THEN

ICDMP =ICOP + 1
JIICOMP) =¤ M
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ENDIF
IF (INFIL(N:M) .EG. ')') THEN
ICMP = ICMP + 1
J(ICMP) = M
GOTD 40

ENDIF
80 CDNTINUE
40 K = J(1) · 1

READ(INFIL(5:K)•¥)A ·

K = J(1l + 1 °
L = J(2) - 1

„ READ(INFIL(K:L),§)B ‘

K = J(2) + 1 ·
L = J(3) — 1 ·
READ(INFIL(K:L)•*)C ·

' IF ( R .EQ. 0) THEN
D = D + POSX ’ I „ · ‘
E = E + POSY · ‘
F = F + POSZ

ELSE „
D = D + POSX
4E

= E + POSY ‘
F = F + POSZ

D = D·¤COS(R) + E*SIN(R)
E = ·D*$IN(R) + E*COS(R)
F = F
ENDIF

HRITE(8•16)D•E•F
16 FORMAT(F8.3,1|·I,,F8.3,1H„F8.3•1I·I$)

ELSE
GOTD
5ENDIF

ELSEIF (INFIL(73) .EQ. ~ 'T') THEN
GDTD 500 ·

ELSE
GDTD 5

ENDIF
500 CDNTIMJE ‘ _

CLOSE(7)
CLOSE(8)

25 FORI“IAT(A5) V

50 CALL CLSID)

300 END

C TTGJT

SLBRGJTINE TT(I.IT( PAGE »RGI•COL(lI~|•BUF »LE}BTI·I •SIZE MRATT)

INTEGER ll 2 PAGE•RM»COLUN•SIZE JIRATT
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CHARACTER * 1 BUF(SIZE)E CHARACTER * 1 BLAN<.(80I,C1;C2;C3,C4 .
CHARACTER * 20 NAME »)I(NAME. 4

V INTEGER * 2 L
“ _

COHUN /A/ NAME»BLAN(•C1•C2»C3»C4
Q

COIIIN /B/ L

CALL LOCATEI PAGE ,RG(»COL|.lN I

00 10 I = 1,LENGTH‘
E

1 ·
V

CALL NRCHAT(PAGE»BUF(I)1NRATT»1I ·
10 CINTINJE

RETURN ~
EN0

C CGCA ·SLBRGJTINE COCA (AFILE•AEX|’) _ A
CHARACTER *20 AFILE
CHARACTER*3 AEXT

100 00 130 I = 1»20
A

IF(AFILE(I:I) .E¤. ' ') GOT0 140
130 CINTIMJE

140 AFILE(I:I) = '.'
00 150 J =1•3
AFILE(I+J:I+J) = AEXT(J:J)

150 CGITINJE

C CAPITALIZE 1
00 200 K = I•I+1
IF(AFILE(K:K) .GE. '•' .ANO. AFILE(K:KI .LE. 'z' I fh•n .

AFILE(K:KI = CHAR (ICHAR (AFILE(K:K)I •32 I
ENDIF ·

200 CONTINJE
RETURN
EN0

C (3) IIISPSETU — PROGRAM T0 DISPLAY HIRKCELL SETUP.

C THIS PROGRAM 0ISPSETU.FOR GETS THE NAME 0F THE EUJIPMENT
C T0 BE 0ISPLAYEO; APD CREATES THE BATCH FILE 0ISEOP.BAT

PROGRAM DISPSETU
REAL XMIN•XMAX•YMIN•YMAX•SXMIN»S)(|4AX•SYMIN•$YMAX
REAL XPLBA( 11 I »YPLBA( 11 ) »XCIRC( 11 I »YCIRC( 11)
REAL XPLMO( 11 )»YPLMO( 11 I •XPLEO( 11 I ;YPLEO( 11)
REAL THONIJHTHI,TH1,TH2,X,Y,Z,R,L1,L2
REAL XBT•YBT;XBB»YBB•><)1T1•YMT1•>QB1»Y)‘B1
REAL XMT2 •YMT2 •X|B2 »Y)B2 •XET •YET »XEB•YEB
REAL XARM(4I• YARM(4I• ZARM(4)» THETA» PI»ASPECT
REAL X1•X2•Y1»Y2»XC•YC»0ELX»0ELY•0(Ii1Y»XAVG•YAVG
INTEGER BASC "
CI·IARACTER*7 TYPE •CELNAM*10 ;ANS*1 •AEXT*3

CGÜÜVM „‘)IN»)OIAX•YMIN•YHAX1$)ÜuN»SI¢)AX•$YHIN•$YMAX
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COMMON/B/ XPLBA,YPLBA,XCIRC,YCIRC•XPLMD,YPLMD,XPLED,YPLED _
COMMON/C/ THONI,THTHI,TH1,TH2,X,Y,Z,R,L1,L2 E
CO|i1GI/D/ XBT•YBT•XBB•YBBÖ)G1T1zYHT1•)°B1•Y’B1
C(IM(N/E/ XHTZ •YMTZ ÜÖBZ ßwßz ,XET,YET•XEB 9YEB
COt|DN/F/ XÄRN•YÄRN•ZÄRÜ•THETÄ)PI
COMMON/H/ BASC,CELNAM

XMINxmx
= aoo.o ‘

YMIN = -650.0 k‘
YMAX = 950.0 E '
SXMIN = -420.0
SXMAX = 684.0
SYMIN = -420.0
SYMAX = 684.0 .
I<0•.N1' = 1 ‘ . ·
XARM(1l = 0.0 . . »
YARMII1 = 0.0
ZARM(1l = 325.0 - “

* XARM(2) = 400.
YARM(2l = 0.0 I
ZARM(2) = 325.0
XARM(3) = 650.0
YARM(3) = 0.0
ZARM(3) = 325.0
XARM(4) = 650.0 ·
YARM(4) = 0.0 ‘
ZARMI4) = 250.0 ‘

CALL SETMON(0)
CALL TCSMOD(0)

130 CALL CLS(31) ‘
CALL TT(1IT(0,1,23,_'SYSTEM FOR IBM 7545 R®OT',25,25•

*31)
CALL TTOUT(0,3,12» 0

·1•'GRAPHICAL SIFIJLATIGI. AND INTERACTIVE PROGRAI‘I‘|ING'•
*48,4893].)

CALL TTOUT(0,5,25,'DISPLAY HORKCELL LAYGJT',23,23,27)
CALL °,23,23,31)
CALL TTOUT(0,9,15, 'DISPLAY LAYGJT = D 521,21,31)
CALL TTOUT(0,10,15,'PREVIGJ$ MEN! = P '•Z1•Z1»3].)
CALL TTOUT(0,12,15,'ENTER SELECTIQI (D/P)',21,21•31)
CALL LOCATE(0»12,48)
READI N- ,31 ICHOICE

31 FORMAT(A1)
IF (CHOICE .EQ. °D') THEN
GOTO 200
ELSEIF (CHOICE .EO. 'P') THEN
GOTO 300
ELSE _
CALL TTG|T(0,14,15,

JUCHARACTER LOT DEFINED HIT ENTER KEY TO CGITIN.E'•47,47,31)
READ(*,*)
GOTO 130
ENDIF

C THE CHOICE OF DISPLAY IDRKCELL LAYUJT.

200 CALL CLS(31) _
CALL TTOU'I'(0,1,23,'SYSTEM FOR IBM 7545.R®OT',25,25•

*31)
CALL TTUJ'I'(0,3,12,

x'GRAPI-IICAL SIIIILATIGI AN) INTERACTIVE PROGRAI|‘|Ihß' ,
*48,48,31)

CALL TTGJT(0,5,25,'DISPLAY IDRKCELL LAYGIT',23•23•27)
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CALL TTOUT(0,6•25•'--·-----—--——------—--—*,23,23,31)
CALL TC$TXT(10»15•1»Z•‘VI>•

x'ENTER THE NAME OF WORKCELL (.CEL IS ASSUMED)')
CALL TCSTXTI11•15•1»2»25•'lMAXIMUN FIVE CHARACTER$l'l” CALL LOCATE(0»11»61)
READ(*»35)CELNAM

35 FORMATIASI

C THE NAME OF THE WORKCELL IS CONCATENATED WITH THE
C EXTENSION .CEL AND THE FILE IS OPENED.

AEXT = 'CEL'
L

CALL CONCA(CELNAM»AEXT)
OPEN (4;FILE=CELNAM» STATU$='OL0'•ERR=100l
CLOSE(4l

_ GOTO 170

C IF THE FILE DOES NOT EXIST THE MESSAGE IS DISPLAYED.

100 CALL TCSTXTI14»15>1•2•24•'FILE DOES NOT EXIST !!! 'l
CALL TCSTXTl15»15»1•2•25»'HIT ENTER KEY TO CONTINUE')

”

READ(*•*) A
‘ GOTO 200

C SELECTING BETWEEN THE TWO VIES FOR THE MAJOR VIEW

170 CALL TCSTXTI13•15»1»2»22•'CHOOSE MAJOR VIEWIP/Sl')
CALL TCS1XTl14»15»1•2•25•'lPLAN * P9 SIDEVIEW E S ]°)
CALL LOCATE(0»14•50) '
CALL TCSKEY(ISCAN»IASC»NCHAR)
BASC = IASC

C THE GRAPHICS DISPLAYED IS CALLED

CALL DSWAPl2l
CALL INITTIS)
CALL REDRAW

C FOR THE FIRST ZOOM
’

120 IF I KOUNT .EQ. 1) THEN
CALL LOCATE(0•13•48)-

-3 CALL STROUT(190»100•'DO YOU WANT TO ZOOM (Y/Nl'•25)’ CALL TCSKEY(ISCAN•IASC»NCHAR)
KOUNT = KOUNT + 1 "
GOTO 110
ELSE 3 A

C FOR SUBSEQUENT zoons ‘ „ L „

CALL LOCATE(0•13•¢S°]
l

CALL STROUTl190•100•'DO YOU WANT MORE DETAILS (Y/N)'•30)
CALL TCSKEY(ISCAN;IASC•NCHARl
GOTO 110
ENDIF

110 IF (IASC .E0. 89) THEN „ L · 3

CALL ZOOM ‘ _ _ ‘ ‘
GOTO 120
ELSE

” _ 3
GOTO 600 _
ENDIF 3

„‘ „

C CALL TO THE TEXT SCREEN. * ‘

600 CALL DSWAPID) ' 3 _
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300 END
C ZOOM

SUBROUTINE ZOOM

REAL XMIN•XMAX•YMIN•YMAX »SXMIN •SXMAX •$YMIN•SYMAX
REAL XPLBA(11),YPLBA(11]•XCIRC(11),YCIRC(11) .
REAL XPLMD(11);YPLMO(11)•XPLED(11)•YPLED(11)
REAL THONI,THTNI,TH1,THZ,X,Y,Z,R,L1,LZ
REAL XBT •YBT »XBB »YBB »XMT1 •YMT1 •X)ß1awßl
REAL XMTZ »YMT2 :}*0182 pwßz •XET »YET »XEB •YEB
REAL XARM(4)» YARM(4)» ZARM(4); THETA» PI»ASPECT
REAL X1 sXZ »Y1 »YZ »XC •YC •DELX•DELY •DllHY •XAVG•YAVG
INTEGER BASC
CHARACTER*7 TYPE;CELNAM*10»ANS*1

XMIN »XNAX »YMIN •YMAX •SXMIN•SXHAX •SYMIN •SYMAX
COMON/B/ XPLBA,YPLBA»XCIRC•YCIRC»XPLMD•YPLMD•XPLED;YPLED „
COt|10N/C/ THONI •TI·ITNI »TH1 9THZ »X•Y •Z•R»L1 • LZ
COMMON/D/ XBT »YBT HGB >YBB »>01T1 »YMT1 HGB]. »Y|ß1
COMMON/E/ XMTZ»YMTZ»XMBZ•YMB2;XET•YET•XEB•YEB
COMON/F/ XARM•YARM•ZARMbTMETA•PI
COMMON/H/BASC»CELNAM

C IF MAJOR VIEN IS PLAN VIEN

IF (BASC .EG. 80)
”

CALL TNINDO( 0•75U»0»750]
CALL DHINDO(XMIN»XMAX•YMIN•YMAX)
CALL STROUT

x (55»65•'$ELECT EN NINDON CORNER PRESS SPACE BAR'•40)
CALL VCURSR (ICHAR•X1»Y1)
CALL STROUT

* (55•40;'SELECT OPPOSITE CORNER PRESS SPACE BAR '»40)
CALL VCURSR (ICHAR»X2•YZ)

XMIN = X1
IF (XZ .LT. X1) XMIN=XZ
YMIN =Y1
IF (YZ .LT. Y1) YMIN=YZ
DELX = ABS(XZ—X1)
DELY = ABS(Y2-Y1) V
YAVG = (YZ+Y1)/Z.0 e
XAVG = (X2+X1)/2.0 ' "
IF (DELX .EQ. 0.0 ) DELX =0.001
IF (DELY .E0. 0.0 ) DELY =0.001 .
ASPECT = DELY IDELX '
IF (ASPECT .LT. 1.0) DELY = DELY *1.0/ASPECT
IF (ASPECT .GT. 1.0) DELX ¤ DELX *ASPECT /1.0
YMIN =YAVG -DELY/Z.0 i
XMIN =XAVG -DELX/2.0

‘
XMAX = XMIN + DELX
YMAX = YMIN + DELY
CALL REDRAN _„ J
ELSE ‘ „

C IF MAJOR VIEH IS SIDE VIEM

CALL TNINDO(0•750»0»750)
CALL DNINDO($XMIN;$XMAXeSYMIN»$YMAX)
CALL STROUT

¤ (55•65,'SELECT NEM HINOON CORER PRESS SPACE BAR'»40)
CALL VCURSR (ICHAR•X1•Y1)
CALL STROUT

Appcndix D. 204



x (55;40;'SELECT OPPOSITE CORNER PRESS SPACE BAR';40)
CALL VCURSR (ICHAR;X2;Y2)
SXMIN = X1
IF (X2 .LT. X1) SXMIN=X2
SYMIN =Y1
IF (Y2 .LT. Y1) SYMIN=Y2
DELX = ABS(X2-X1)
DELY = ABS(Y2-Y1)
YAVG = (Y2+Y1)/2.0
XAVG = (X2+X1)/2.0

’
IF (DELX .EQ. 0.0 I DELX =0.001 ' ·
IF (DELY .EO. 0.0 ) DELY =0.001
ASPECT = DELY /DELX
IF (ASPECT .LT. 1.0) DELY = DELY *1.0/ASPECT
IF (ASPECT .GT. 1.0) DELX = DELX *ASPECT /1.0 D
SYMIN =YAVG -DELY/2.0 .
SXMIN =XAVG -DELX/2.0 ‘«SXMAX = SXMIN + DELX ° 'SYMAX = SYMIN +DELYCALLREDRAH
ENDIF

C TO PAN THE DRANING

C IF MAJOR VIEH IS PLAN VIEN

IF (BASC .E0. 80) THEN
CALL TNINDO(0;750;0;750)
CALL DNINDO(XMIN;XMAX;YMIN;YMAXI

CALL STROUT(205;80;'DO YOU NANT TO PAN (Y/N)';24)
CALL TC$KEY(ISCAN;IASC;NCHAR) F _
IF (IASC .EQ. 89) THEN
GOTO 100
ELSE
GOTO 200
ENDIF

‘

100 CALL STROUT(55;40;'INDICATE NEM CENTER; PRESS SPACE 8AR';36)
CALL VCURSR (ICHAR;XC;YC) ·
IF (ICHAR .NE. 77 .AND. ICHAR .NE. 109) GOTO 15

12 CALL STROUT
*(55;60;'ENTER NEM (X;Y) FOR CENTER OF MODEL -·> ';40)

CALL TSEND
READ (*•*;END *].2] XC;YC’ A '

15 DELX =XMAX - XMIN
DELY =YMAX - YMIN
XMIN = XC - DELX/2.0 E -
YMIN = YC - DELY/2.0
XMAX = XMIN + DELX
YMAX = YMIN + DELY
CALL REDRAN

ELSE ·

C IF MAJOR VIEN IS SIDE VIEN

CALL THINDO(0;750;0;750)
CALL DHINDO($XMIN;SXMAX;SYMIN;SYMAX)
CALL STRGJT(205;80;'DO YU] NANT TO PAN (Y/N)';24)
CALL TC$KEY(ISCAN;IA$C;NCHAR)
IF (IASC .EQ. 89) THEN
GOTO 300
ELSE
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ENDIF

300 CALL STROUT( 55,40 ,,'INDICATE NEH CENTER, PRESS SPACE BAR',36I
CALL VCURSR (ICHAR,XC,YC)
IF lIC|·|AR .NE. 77 .AND. ICHAR .NE. 109) GOT0 25

22 CALL STROUT
••l55,60,°ENTER NEW (X,YI FOR CENTER OF IIIDEL --> ',40)

CALL TSEND
READ l*,*,END =22I XC,YC ·

25 DELX =$XMAX - SXMIN
DELY =SYMAX — SYMIN V
SXMIN = XC - DELX/2.0
SYMIN = YC - DELY/2.0
SXMAX = SXMIN ·•· DELXSYMAX = SYHIN + DELY ‘
CALL REDRAN

ENDIF

200 RETURN ‘
END

C TO REDRAN THE NHOLE PICTURE - STANDARD VIEN AND HITH IDRKCELL

SLBROUTINE REDRAN h'

REAL XMIN,XMAX,YMIN,YMAX,$)04IN,$>0IAX,$YHIN,SYMAX
REAL XPLBAI 11I,YPLBA(11),XCIRC( 11I,YCIRC( 11)
REAL XPLHDI 11 I ,YPLMDl ) ,XPLEDl 11 I ,YPLED( 11)
REAL THONI,THTNI,Tl·|1,TH2,X,Y,Z,R,L1,L2
REAL XBT,YBT,XBB,YBB,XMT1,YHT1,>0·B1,YPB1
REAL XMT2,YMT2,XMB2,YIB2,XET•YET,XEB,YEB
REAL XARM(4), YARMl4I, ZARMl4I, THETA, PI
REAL Hl 4 I ,N( 4 ) ,XNORKl 675 I ,YHORK( 675)
REAL CX(2I, CY(2l,CZ(2),NX(2),NYl2I,NZ(2)

¤)E)F)N¤)NE ,NF

INTEGER ICOM,ICG1P,G,J(6)
INTEGER ISCAN•IA$C_,I£HAR,8A$C,K0.NT
CHARACTER9!7 TYPE ,ANS·1!1
CHARACTER INFIL*1,NAME*20 ,AFILE·¤·20 ,CELNAH*10
CHARACTER C|·|OICE*1,DlIl‘IY*1,NTTY*3 ,AEXT*3
DIMENSIGJ INFILl80)

CGI‘IN/A/ XMIN,XHAX,YHIN•YHAX,S)0|IN,$)01AX,$YHIN,$YMAX
CG|NN/B/ XPLBA•YPLBA,XCIRC•YCIRC•XPLMO,YPL)D,XPLED,YPLED
CWIKIVCI THONI,TIfTNI,TH1,TH2,X,Y,Z,R,L1,L2 _ ·
CUIKIVDI )BT,YBT,XBB,YBB,I01T1,YNT1,)0B1,YIB1
CGIK]VE/ XMT2 ,YMT2,><|‘B2,Y|B2,XET,YET,XEB,YEB
CdIIN/F/ XARM,YARM,ZAR|1,THETA,PI
CQIIN/H/BASC,CELNAM

DATA INFIL/80·¤' '/
CALL SETFHNII _
CALL TCSFDDI 1) ‘
CALL TC$IND(14) V

C CHECKIIG TO SEE IF A IDRKCELL HAS TO BE DISPLAYED

OPEN (7,FILE=CELNAH, STA‘IU$¤'OLD',ERR¤1DOI

5 CINTINJE
l
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_ READ(7•10•ED=200)lINFILlI)•I=1»80)
10 · FORMATl80A1)

‘
_ READ lINFIL(1:3)•55) NTTY

55 FDRMATIA3) 1 _ · =

C IF THE DATA ISVA LINEWQATA - 110 _

IF lNTTY .EQ.'110') THEN
ICOM = O
D0 26 Q = 5»72

IF (INFILlB:Q)..EQ. '»° ) THEN ;
ICOM =ICOM + 1
JIICCM) = Q · E

ENDIF ;

IF |INFILlG:Q) .EG. ')') THEN _
ICOM = ICOM + _1
J(ICOM) = Q
GOTO 27 E

ENDIF
26 CONTINUE

K = Ju) - 1
READ(INFIL(5:K)»*)CXl1)
K = Jil) + 1
L = J(2) - 1 7
READIINFILlK:L)•*)CY(1)
K = JIZJ + 1 °
L = JG) — 1
READlINFIL(K:L)•*)CZI1)
K = Ji!) + 1
L = JM) - 1
READ(INFIL(K:L)•*)CXl2)
K = Jl4) + 1
L = Jt.5) - 1
READlINFILlK:L)»*)CYl2)
K = Jt5l + 1
L = Jt6) - 1 _
READlINFILlK:L)>§)CZl2)

C DRAM THE PLAN DF EGP. - EITHER AS THE MAJOR DR MIN)R VIEM

IF IBASC „EQ• 80) THEN
CALL TMINDO(0•750•0»750)
„CALLDMINDO(>MIN»)Q1AX•YMIN•YMAX)
ELSE
CALL TMINDOI751•1023•400•672)
CALL DMINDO(XMIN•XMAX1YMIN»YMAX)
ENDIF

CALL MOVEA(CX(1)»CYl1))
CALL DRAMAlCX(2)»CYl2))

C DRAM THE SIDEVIEM DF EGP. - EITHER AS THE NAJOR OR NIIUR VIEM

IF (BASC .EQ. 80) THEN
CALL TMIND0l751•1023»60D•672)
CALL DMINDOI$XHIN•SXHAX•S¥MIN•SYMAX)
ELSE
CALL TMINDO(0»750»0•750)”
CALL DMINDOISXMIN»SXMAX•SYNIN»$YMAX)
ENDIF
CALL MOVEAlCYl1)•CZ(1))
CALL DRAMAlCYl2)•CZ(2))
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WTO 5
l

C IF THE DATA IS A POINT DATA - 116

ELSEIF lNTTY .EQ. '116') THEN
ICOMP = 0
OO 30 Q = 5»72 ' ·
IF (INFIL(Q:Q) .EO. '•') THEN

ICOMP =ICOMP + 1 ·
JIICONP) = Q '

ENDIF _

IF (INFIL(Q:G) .EB• 'S') THEN
ICOMP = ICOMP + 1
JtICOMPl = Q
WTO 40

' ENDIF
30 CGJTIMJE

40 K = J(1) -1READlINFIL(5:K)»*)D
K = Jl1) + 1
L = Jl2) - 1
READ(INFILlK:L)>*)E

K = Jl2) + 1
L = JB) — 1
READlINFIL(K:L)>••)F

C DRAN THE PLAN OF ERP. — EITHER AS THE MAJOR OR HIIIIR VIEN

IF lBA$C .EQ. 80) THEN _
CALL THINDO(0»750»0»750)
CALL DHINDO(>MIN»>01AX•YMIN»YMAX)
ELSE
CALL THINDO( 751 »1025 •400 •672)
CALL DHINDOl>MIN•>04AX•YHIN•YHAX)
ENDIF
CALL |‘DVEA(D•E)
CALL DRANAlD»E)

C DRAH THE SIDEVIEN OF EGP. - EITHER AS THE HAJOR OR HI)ßR VIEH

IF IBASC .E0. 80)
L A

CALL TNIND0l751•102¥•400•672) ·
CALL DNINDO(S>Q1IN•S)01AX»SYHIN»SYHAX)
ELSE
CALL TNINOOlO•750•O•750] ‘
CALL DNINDO(S)04IN»S)0|AX’•$YHIN•$YHAX) ‘ · ‘

ENDIF .· ä

CALL )ßVEA(E•F)
L A V A

CALL DRANAlE»F)
‘

WTO 5 V
ELSE - ·
WTO 5

‘ * ‘
ENDIF

” '
V 200 CLOSEI7) ·

100 CALL PLANSIDE
E

CALL
FRAHESRETURN
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EN)
A

C T
C SLBRUITINE PLANSIDE, FRAMES, AND VKSPACE ARE THE NEXT THREE
C $\BROUTINES IN THIS PROGRAH. THEY ARE THE SAME SLBRGJTINES
C IN THE PROGRAN DEPUTY1 AND HERE RT REPEATED IN THIS PRINTGJT. _
C
C TTUIT

SLBRGJTIFE TTIIJTI PAGE ,RU|,COLIIN,BUF ,LE!ßTH ,SIZE ,NRATTl

INTEGER ¤· 2 PAGE ,ROH,COL|..kN,SIZE ,NRATT
CHARACTER ¤· 1 BUFlSIZE)
CHARACTER ·¤· 1 BLANU80)
CHARACTER lt 20 NAME,!I(NAI‘|E
INTEGER es 2 L _ ·

CALL LOCATE( PAGE ,RUI ,COLLlN)

DO 10 I = 1,LEN§TH
CALL NRCHAT( PAGE ,8UFl I ) ,NRATT ,1)

10 CUITINJE
RETURN
EN0 _

C FOR LOCATDB A STRIR IN THE SCREEN
A

SLDRGJTINE STROUT (IX,IY‘,KSTR,RHR)

DIMENSIUI KSTRl1),I(ASlD0)

CALL KAMZAS lNCHR,I(STR,KAS)
CALL PDVABS lIX,IY)
_,CALLANSTR IRHR,KA$) _ ;

RETURN
l K

END

C CUBA P

SLBRGJTINE CUBA IAFILE ,AEXT)

CHARACTER ·I·20 AFILE
CHARACTER*3 AEXT ¤

100 DO 130 I = 1,20
IF(AFILElI:Il .EQ. ' ') WTO 140

130 CGJTIMJE
1

140 AFILElI:I) = '.'
I

DO 150 J =1•3
AFILE(I+J:I+J) * AEXTlJ:J)

‘

A 150 CONTINJE ·

C CAPITALIZE
00 200 K = 1,1+1
IF(AFILElK:K) .GE. '•' .AN)• AFILElK:K) .LE• 'z' ) fhln
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AFILE(K:K) = CHAR (ICHAR (AFILE(K:K)) -32 )
EDIF

200 CONTINUE
RETURN
END

C (4) DIRECTOR - PROGRAM TO DISPLAY THE DIRECTORY

C PROGRAM DIRECTOR GIVES THE DIRECTORY LISTING OF ALL THE
C EQUIPMENT AND NORKCELL DATA FILES AVAILABLE.

PROGRAM DIRECTOR

CHARACTER *1 CHOICE,DNAME*9

. 250 CALL CLS(31)
CALL CSRON

L
CALL CLRBUF L
CALL TTOUT(0,1,23,'SYSTEM FOR IBM 7545 ROBOT'»25•25»

*31)
CALL TTOUT( U9; »1Z•

*'GRAPHICAL SIMULATION AND INTERACTIVE PROGRAMMING'»
*‘|·8•48»31)

CALL TTOUT(0,6,25,'DIRECTORY LISTING'•17•17•27)
CALL TTOUT(0,7,25,°---------—---—·--*,17,17,31)
CALL TTOUT(0,11,21,'Equipment Directory = E',23,23,31) °

CALL TTOUT(0,12,21,'Horkce11 Directory = H',23,23,31)
CALL TTOUT(0,15,24,'$•1ect Option (E/H)',19,19,27l
CALL LOCATE(0,15,45)READ(*,31)CHOICE V

31 FORMAT(A1)

IF (CHOICE .EQ. 'E*) THEN _
GOTO 200
ELSEIF (CHOICE .EQ. 'H*) THEN
GOTO 300
ELSE
CALL TTÜ]T(0•].7•17•

x*CHARACTER NOT DEFINED HIT ENTER KEY TO CONTINUE'»47,47,31)
READ( *0*] ·
GOTO 250
ENDIF

C CREATES THE FLAG DIRCT1 AND CONTROL RETURNS TO THE
C BATCH FILE NHICH CAUSES THE DIRECTORY LISTING OF ALL
C EQUIPMENTS TO BE DISPLAYED.

200 OPEN(10,FILE=*DIRCT1.FLG',STATUS='NEH*)
CLOSE(10)
GOTO 1000

C THE SAME AS ABOVE, THE LIST OF HORKCELLS IS DISPLAYED.

300 OPEN(11,FILE='0IRCT2.FLG',$TATU$='EH')
CLOSE(11)
GOTO 1000

1000 STOP
END

C SUBROUTINE TTOUT
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SIBRGJTINE TTGITI PAGEA•R0|ÄCULIIN»BUF •LEIßTH•SIZE »HRATT)

INTEGER ·¤ 2 PAGE •RON•COLLI'N•$IZE •NRATT .
CHARACTER lt 1 BUFISIZE)
CHARACTER * 1 BLANU80 l-•C1»C2•C3•C4
CHARACTER * 20 NAME »H(NAME
INTEGER * 2 L
COIMON /A/ NAME»BLAN<.»C1•C2»C3,C4
CGMGI /B/ L

CALL LOCATE( PAGE »R0|»COLL!*N)

00 10 I = LLENBTH
CALL NRCHATI PAGE •BUFl 1 l•HRATT»1)

10 - CCNTIMJE
RETURN ·
END A
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