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4 First Steps C--

Welcome
Thank you for choosing the new COSIROP 2.0 programming software!

COSIROP 2.0 makes your programming life a lot easier. COSIROP 2.0 is the tool
for programming, online control, parameterization, and diagnosis of Mitsubishi
MELFA Robots. Use COSIROP 2.0 to develop robot programs in MELFA BASIC or
Movemaster Command. For each command you can get a detailed online help
simply by pressing the F1 help key. Use COSIROP’s jog operation tool to teach the
robot and to insert positions directly into a position list. Exchange your programs
between the PC and the robot controller via a serial interface or via an Ethernet
connection.

The RCI Explorer (Robot Controller Interface) is the new information-processing
center of COSIROP 2.0. With the RCI Explorer you can up- and download programs,
simply by drag-and-drop. Start programs in any slot you want and keep track of the
actual state of your robot parameters, error messages, system variables, etc.

It has never been so easy to test your programs in deep. The new Debugger
supports a breakpoint-oriented online debugging of your robot programs. Set
breakpoints wherever you want. Start your program in any line; use single stepping
forward and backward. The online debugger is the ultimate test tool for detailed
online testing of your programs.

COSIROP 2.0 offers a wide range of Monitors for basically every type of robot data
available. Monitor the speed of single joints or the electrical current in each of the
servomotors of your robot. Monitor and change the values of inputs and outputs,
configure a CC-Link connection using the monitors for the input and output
registers. It is possible to monitor variables in different slots with just one monitor.
If the variable can be set, change its value, as you like.

The new features fully support the MITSUBISHI RV-A, RH-AH, and RP-AH robots. And
still, you can use COSIROP 2.0 for your old RV-EN and RV-E robots.

The following chapters give a brief introduction of how to work with COSIROP 2.0.
To get you started, it is best, to work through the following chapters with COSIROP
2.0 and your Mitsubishi robot. Afterwards, use your acquired knowledge to make
your own robot projects.

We wish you a lot of fun with your first robot project with COSIROP 2.0 and good
luck for your future robot projects.
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How to Install COSIROP

p What kind of hardware is required?
p How to actually install COSIROP?

p Why do | need a dongle?

g How can | uninstall COSIROP?

Hardware Requirements

You should have at least the following hardware/software equipment for operating
COSIROP:

p A PC with a Pentium Il processor with 133 MHz

p 32 MBytes of working memory (RAM)

p 150 MBytes of free hard disk space

m CD ROM

p Mouse

g Windows 95/98/ME, Windows NT 4.0, Windows 2000, or Windows XP

p One free serial interface (COM1 ... COM19) for connection to the robot controller
(drive unit) or a network interface for the TCP/IP connection

p One parallel port or a USB port for the parallel or USB dongle

Installation

The setup program will create all necessary directories and copy all necessary files.
To install COSIROP start "SETUP.EXE" from the root directory of the CD-ROM. Follow

the instructions appearing on the screen.

After the start of "SETUP.EXE" the following dialog will be displayed:

Select Language ; x|

Fleaze zelect the language that you would like b uze during the
inztallation.

I1.5. Englizh
Deutzch
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Select the COSIROP installation language. Select "U.S. English". The following
dialog will appear:

COSIROP Installation

Welcome!

T hiz installation program will install COSIROP.

Prezs the Mext button to start the inztallation. v'ou can press
the Cancel button now if you do not want to inztall COSIROP at
thiiz timne.

Cancel |

You can abort the installation by clicking "Cancel”. To proceed, click "Next >",
which will display the following screen:

¢ Hach

COSIROP Installation E

Registration Information

Fleaze enter the registration information of COSIROP into the
fieldz below.

Fegiztered uzer's full name:
IJ ohn Doe

Feqistered user's company name:

IM u Company

COSIROP zenal number:
|a?1 211-358

LCancel |

< Back
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Enter your name, the name of your company and press "Next >". If you have
installed COSIROP before the registration information will be displayed only. In the
next step the installation directory can be chosen:

+2 COSIROP Installation : : x|
Select Destination Directory

Pleaze zelect the directory where COSIROF filez are o be
inztalled.

C:AProgram FilezhCosgirop Browse. . |

< Back

Cancel

If you want to select a different directory press the "Browse..." button and select
or enter the installation directory there. Proceed with "Next >" and specify the
serial interface that you are going to use for robot communication.

+3, COSIROP Installation : = =

Select Conmmunications Port

Select the zenial communications port uzed to communicate with
the robat contraller [drive unit).

The lizt may offer more communications parts than installed in
wour PC.

¢ Back Mewt > Cancel
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8 First Steps

Proceed with "Next >" and select the program manager group respectively the

entry in the "Start" menu:

COSIROP Installation

]
Select ProgMan Group

Enter the name aof the Program kManager group to add
COSIROP icons ba:

[ |

icrosoft Image Composger ;I
Micrazaft Multimedia

icrozoft Machzchlagewerke

Micrazoft Wisual C++

icrozoft Wisual C++ 2.0

Microzoft Wisual C++ 4.0

Mukega BoundzChecker J
POY-Ray for Windows

FPR-Tracker

Pure Toalz

Pure Toolz ;I

< Back

Proceed with "Next >" again. Now, you are ready to install:

COSIROP Installation

Ready to Install!

'ou are how ready toinstall COSIROP.

Preszs the Mext button ko begin the installation ar the Back,
button ko reenter the installation information.

< Back

LCancel |

Up to this point no files have been copied to your hard disk and this is the last
opportunity to cancel the installation by pressing "Cancel”. To start the installation

Copyright © 2003 CERF [IRF (Oct-04)



press "Next >". The installation will copy files to your hard disk and display a
progress window:

Copying Robat library:
C:AProgram FileshCosirophbinropbib32. dll

61%

After the installation you have to press "Finish” to terminate the setup program:

COSIROP Installation E

Installation Completed!

The ingtallation of COSIROF haz been succeszzfully completed.

Preszs the Finizh buttan to exit this inztallation.

< Blach

[Eancel |

Now you are ready to start COSIROP for the first time. You can start COSIROP by
selecting COSIROP in the Windows "Start” menu.

Dongle (hardlock)

COSIROP requires a dongle (hardlock) for execution. Your software package
contains either a dongle for the parallel port or for the USB port of your computer.
Connect the dongle to the parallel port LPT1 resp. one of the USB ports of your PC.
Uninstallation

To uninstall COSIROP start "Add/Remove Programs” in the "Control Panel”, select
"COSIROP" and press the button "Add/Remove".
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How to Prepare Robot Programming with COSIROP

Read and observe the safety instructions of the SAFETY MANUAL carefully
before operating or programming the robot with COSIROP!

Before you can write robot programs and position lists with COSIROP you have to
define your robot type and configuration by Creating a Project.

Start COSIROP and select the command File/Project Wizard that will display the
first step of the Project Wizard:

Project Wizard - Step 1 of 3 : ';Z - x|

Praoject Hame Pragram Marme

DERO 3

Directory

C:AProgram Filez'\CoziropFrojectz\DERMO Browse. ..

Created by | nitials

Dipl.-lng. F. Heinze hei

Description
Dema project with the FH-54H55 =]

" o

Help | Cancel < Back | MHext » I Firzh |

Insert your desired "Project Name" into the appropriate field of the dialog box. The
dialog box will come up with the project name "UNTITLED". In the example the
project name is "DEMO". You can enter any valid file name (without file name
extension) into this field. As "Program Name" insert e.g. "3".

For each new project you create, COSIROP will create a new directory with the
name of the project. COSIROP uses this directory to store all the programs that
belong to your project. The program name is the name COSIROP uses to download
the robot program into the robot controller.
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The directory used for this project is displayed under "Directory”. If you want to
change the directory or if you want to create a new directory press the button
"Browse..." which will open the browse dialog.

X
Directony: k. I
Cancel |
[= ot LI
[=== Prograr Files H |
el
[=* Cosirop :
= Projects Metzwerk. . |
Dirive:
I = e j

Insert your name into the text box "Created by", your initials into "Initials”, and a
short description of the project task into "Description”.

Proceed to the second step of the project wizard by pressing the "Next >" button.
This will display the second step of the Project Wizard.

Project Wizard - Robot Parameters - Step 2 of 3 x|

Robot Type

RV-EZ A

R-EGMIM
Rt-E4MM
RY-E3MNLM
RP-14H
RP-32H
RP-54H
RH-54H35
FH-BAH45

RH-104H55

RH-104H70

RH-104H85 =l

~ 140 Interface Cards - Additional Ass 1 (L]

QiR T e e e e & none O lin = ot
—Hands —Additional Axiz 2 [LZ]
el e R R e % none ) lin ot

— Programming Language
" Movemaster Command
 WMELFA-BASIC I * MELFA-BASIC Iy

Help | Cancel ¢ Back | Mext > I Finizh
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Select the robot type you are working with, from the list "Robot Type".
Then, select the number of “I/O Interface Cards" (only required for the [/0
Monitor), the number of "Hands" (only required for opening and closing hands in the
Jog Operation), the number and type of "Additional Axes" (required for Jog
Operation) and the "Programming Language"”, which is essential for opening of the
correct program window. You can only choose between different programming
languages for robots of the RV-EN and the A series (RV-A, RH-AH, RP-AH). Robots of
the RV-M and RV-E series can only be programmed in Movemaster Command
(MRL).

Press the button "Finish”, to create the project. A workcell window, the RCI
Explorer, an empty robot program window, the associated position list window, and
the message window will be opened and arranged on your monitor. Several files for
the project itself, the program and the position list are created in the directory
"Project Name".

First, have a look at the RCI Explorer (Robot Controller Interface).
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First Steps 13

How to Work with the RCI Explorer

The RCI Explorer is an information and data exchange center. It gives you an
overview of the current state of the robot and provides an intuitive way to upload,
download, start, debug, and monitor robot programs.

TARCI Explorer x|
EE RI Explorer Description I Yalue
= ﬁi SAHSS EBrobot Name RH-SAHSS
Lonnection @Cmtmller Marme CRn-S
g . fes &% Operating System Yer,H1
3 ;mtgrams B Capryright COPYRIGHT(C11999 MITSUBISHI ELECTRIC
.
A dMRobot Language MELFA-BASIC I
-~ @& Swskem Variables
_____ Miunitu:urs Current Program
_____ Parametar !Free Memaory 206513 Bytes
Bl Error List E%ro. of Robot Programs 15
B ﬁ warkplace EBmo. of add. Axis 2
“E} Programs
8 Tools 4| | ¥
9 Chjectis) o

The RCI Explorer contains two folders. The first folder is the robot folder. The
name of the folder matches the robot name, you have configured in the second
step of the project wizard. This example makes use of the robot "RH-5AH55". The
robot folder provides access to the data on the robot controller. The second folder
is the "Workplace". It contains the data on your PC in the project directory.

In the robot folder you find information concerning

g the connection to the robot controller,

p the connected robot type,

p the programs, currently available on the robot controller,
p the contents of the program slots,

p the system variables,

p the state of the robot using a wide range of monitors,

p the robot parameters,

g and the most recent errors.

In the workplace folder you find
p the programs and position lists currently available in the COSIROP project
directory on your PC,

p and the COSIROP tools.

Discover how to establish a connection to the robot controller.
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How to Establish a Connection to the Robot Drive
Unit

Before you can exchange programs and position lists between the COSIROP PC and
the robot drive unit the following you have to do the following steps.

1. Connect a serial interface of the COSIROP PC to the RS-232 interface of the
robot controller. Be sure to use a serial cable that connects the hardware
handshake signals (DTR, RTS, CTS) of the serial interface, too. See the robot
manual for details.

2. Use the RCI Explorer to check the connection properties. Open the context
menu of the "Connection” by clicking with the right mouse button on the
folder "Connection”. Select "Properties” from the context menu.

A RCI Explorer ] X|

m RCI Explorer | Description I Yalue I

E"@%i‘:"mHSS |$?Cnnnectinn Tvpe RSZ3Z

_____ 't Expand Mo Conneckion
- % Programs

--+F5] Slaks

43 Swstem Yariable: :
_____ Manitars Disconnect

----- Pararmeter

I% Errar Lisk
I';'I---:ﬂ Workplace

@ Programs

L Dﬁﬂ Toals

Edits the connection properties, o

Conneck

Cpen

3. Check if your Communication Interface is the Serial Interface.
Alternatively, you can open the dialog Communication Port - Common also
with the command Extras/Settings/Communication Port.... the command is
only available if a workcell is loaded.
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Communication Port T x|

Comman | Serial Interface | TCPAR |

— Communication Interfface

= TCPAP Interface

— M anitar

¥ Show in Meszage Window

] I Cancel | Help |

4. Switch to the property page Communication Port - Serial Interface to select
the port and to set the communication parameter. Select the correct port
and set the communication parameters of the serial interface
appropriately.

Communication Porkt ﬂ

Comman Sl Interface | TEF';’IF'I

— Default Settings for — Other Options

| Riv-b1 AR 2 | F-E/RP Seriesl Port: |'3'3'M2 :I"
Baud FRate: 9E00 il

— Timeot [rata Bits: IE 'I
. I 2 -
Send: Seconds (130 Parity: I Ewen ~ I

Receive: I 5 Seconds[1-120) Stop Bits: Ig vI

Flow Contral: W DTR W RTSACTS
[~ ®OM/<OFF

k. I Cancel | Help

These parameters will be stored together with your current project.
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The command Extras/Settings/Communication Port is only available, if a
workcell is loaded. The default port is the serial port that has been
selected during the installation.

. Disable the teaching box (set the switch to "Disable”).

. If you have a robot of the A series (RV-A, RH-AH, RP-AH), set the key switch
on the robot controller to Auto(Ext.).

. Establish the logical connection between COSIROP and the robot drive unit
by executing the command Execute/Init Connection, which will
communicate with the robot and determine the type of the robot and some
parameters of the robot and display them in the dialog box Robot Type. If
this dialog box will be displayed the communication to the robot drive unit
has been established and programs and position lists can be down- and
uploaded.

. Establish a connection between COSIROP and the robot controller. Use again
the context menu of the "Connection”. Select "Connect” to establish the
connection.

A RCI Explorer - S X
EE R.CI Explarer Description I Yalue |
E‘"‘F_E% RH-5AHSS ﬁ?CnnnectiDn Twvpe R5232
MR Connectian 1 Mo Conmeckion
% Robot Type Expand
Programs
s o |
-2 Sysctem Yariables S
..... Monitars Disconmeck
----- Parameter
@3 Error Lisk Properties ...
I';'I---:ﬂ Workplace
-5 Programs
o Dﬁﬂ Toals
Establishes a connection ko the robat, o

Alternatively, you can use the command Execute/Init Connection to
establish a connection. If the connection initialization is successful, the
dialog Robot Type displays information regarding the robot type, the robot
programming language, and the amount of free memory.
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How to Check the Robot Type

Check, if the configured robot type matches the actual type of the connected
robot. In the RCI Explorer select the folder "Robot Type":

TARCI Explorer x|
EE RCI Explorer Description I Yalue
SR ;FLF:'-EF*HE EARobot Mame RH-5AHSS
~=== Lonnection i Cantroller Name CRn-Sex
g riska e &l Operating System Yer H1
g ;r':'t';'rams B Copyright COPYRIGHT(C11999 MITSUBISHI ELECTRIC
oy
[ o ) ﬁRDbnt Language MELF&-BASIC IV
- System Yariables
_____ Manitars Zurrent Program COSIROP
_____ Parammeter !Free Menory 207522 Bykes
[y Error List EBMo. of Robot Programs 14
I':'I---:ﬂ warkplace EBro. of add. Axis 2
@ Pragrans
b % Toals
| | 2
9 Object(s) 4

You get information concerning the type of the connected robot, the version of the
operating system, the actual robot language, and the number of available robot
programs on the robot controller.

Now, you are ready to start out with your first robot program.
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How to Write a Robot Program

You are now ready to write your first robot program. Activate the window with the
robot program by clicking into the window or by selecting the window with the
command Window/1,2,3.... Now can freely edit your program using the keyboard
and the mouse.

The online help contains a detailed syntax description for every command. The F1
key opens the help page of the command where the cursor is located. See the
Reference Manual or the Instruction Manual to get further information.

A simple robot program in MELFA-BASIC IV might look like this:

pry : 7 7 PR
&% C:\PROGRAM FILES',COSIROP'PROJECTS - O] x|

10

My first robot prodgram -
Author: Dipl.-Ing. Frank Heinze
Date: 0O7.04,20035

20
30
40
50 OVRD 10
60 MOV P1
70 HOPEN 1
S0 MVS P2
90 HCLOSE 1
100 MOV P1
110 END
-

A H

Use the context sensitive help to get help on the command OVRD. To open the help
page place the cursor inside the OVRD command and press the F1 key.

To renumber a program sequentially use the command Edit/Renumber. This
command can be used to renumber the whole program (in this case no part of the
program must be selected) or only the selected range of the program.

If you have added new program lines that should be inserted between other lines in
the program according to their line numbers, use the command Edit/Sort to sort
the whole program in ascending order according to the line numbers.

Save the program with the command File/Save.

Create the associated position list next.
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How to Create a Position List Using the Robot

Read and observe the safety instructions of the SAFETY MANUAL carefully
before operating or programming the robot with COSIROP! Nobody MUST be in
the safeguarded area, when using the JOG operation.

Usually, you use the T/B (teach pendant) to create position data. Have a look at
your Instruction Manual for a detailed description of how to create position data.
Once you have created position data with the T/B it is easy to upload the position
data into a position list on your PC. Simply use the program upload. You will get
your position data as a position list and additionally any program lines you might
have created with the T/B.

Alternatively, you can create and modify a position list interactively using
COSIROP. Open the window Jog Operation by double clicking on the "Tool" "Jog
Operation”.

T RCI Explorer x|

EE RCI Explorer Descripkion I Yalue

E‘Ff.i RH-5AH5 {:j_:.:qCDmmand Toaol Tool
== Connection ' 10g Operation Tioal

g E':'t":'t Type glProject Management ™ Tool
FOgY s .

Terminal Tool
~+F=] Sloks 'ﬂ
----03 Systern Variables

----- Manitars
----- Parameter
@3 Error List
EI@ Wiarkplace

‘ﬁ Programs

D%] Tools

1 Object{s) selected 4

Optionally, you can also open the window Jog Operation by the command
Execute/Jog Operation. Use this window to jog the robot in JOINT, XYZ and TOOL
coordinates. Use the button "Current Position-> Pos. List" to insert the current
robot position into the position list as position number "Pos.-No."”. To override an
existing position just enter the position number into the text box "Pos.-No." or use
the spin buttons next to the text box. Set the "Jog Speed” and the "Jog Increment”
to appropriate values.
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-[of x|
C Cloze Hand |
v L & %02 Jog
o " JOINT Jag
 TO0L Jog
SetXZ Posion.. |
EE(E Pasition Ligt———————————
X Poz. Mo I -I E
—Jog Speed
LI _I LI Current Fozition - Poz. Listl
|1 0.4 s
Help |
—Jlog lncrement—————————
A B
L IE.EIEIEI i
B3 IE.EIEIEI Deg

Create two positions P1 and P2 in your current position list and save the position
list with the command File/Save. Your position list might look like this:

.« (- PROGRAM FILES'COSIROP:,PROJECTS, DEMOY3.PO =10 x|

Ma Position Orientatiamn Comment

: 4z0.0,-2e0.0, 180.0

P2 4z0.0,-260.0, 170.0 o, 0, 60,F |Position 2 i’
4| I 3

Discover next, how to check the syntax of your program.
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How to Check the Syntax of your Program

Your first robot program and the associated position list are now located on the PC
in the project directory. In the RCI Explorer they are accessible in the folder
"Programs” in your "Workplace". Click with the right mouse button on the name of
the robot program and open the context menu of the program. Select "Syntax
Check” to check the syntax of your program.

A RCI Explorer : i X
EE RCI Explorer File Marme I Size I Type I Saved at |
=) i—SAHES | 1KE ME4 B [
Cngnectlnn 3. POS 1KE POS
----- Robot Type -4
Open
g Frogranns oot
....,% Slats % Download
A System Yariables Swnkax Check
----- Monitors @ :
----- Parameter Copy
Eg Error List Rename
=[] workplace ¥ Delete
-5 Pragrams
B8 Tools Properties ...
Checks the syntax of the selected programs. -

You can check the syntax of your program also by using the command
Execute/check Syntax. The syntax checker finds syntactical errors in your program
and displays the errors in the message window.

Load the syntactically correct program and position list into the robot controller.
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How to Exchange Programs and Position Lists with
the Robot

Before you can exchange programs and position lists between the COSIROP PC and
the robot controller the connection must have been established. If the connection
is established, you can download programs and position lists from the PC into the
robot controller and upload them from the robot controller into the PC.

p Download a program to the robot
p Download a position list to the robot
p Upload a program from the robot to the PC

Downloading a program

The RCI Explorer offers a very easy and intuitive way to download a program from
the PC to the robot controller. Select the program you want to download to the
controller, in the folder "Programs” in your "Workplace". In the example the
program "3.MB4" is selected. Keep the left mouse button pressed and simply "drag
and drop” the program into the folder "Programs” of the robot:

"W RCI Explorer x|
EE RCI Explorer File Mame I Size I Type I Saved at |
= g8H RH-5AHSS 1KE ME4 0,05, 2003 07 148
-tk Connection 3.POS 1KE POS 08.05.2003 07:48
g Robak Type
%S.MEH 1KE MBd 05.05.2003 07:45
-+ Slots

22 System Yariables
----- Manitors
----- Pararneter
E_'g Errar Lisk
EI---@ Wiarkplace
55 Programs
- "ﬁ Taals

1 Object(s) selected A

If you release the mouse button, the download starts. The download can also be
started with the command "Download” from the context menu of the program.
Click on the program "3.MB4" with the right mouse button to open the context
menu.
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Alternatively, you can download a program without the RCI Explorer, too. Activate
the window with the robot program by clicking into the window or by selecting the
window with the command Window/1,2,3.... Download the program by executing
the command Download PC->Robot from the menu "Execute”. The dialog box Up-
and Download is displayed.

Up- and Download x|

Download Program PC -> Hobot

3y —

— Program

¥ Complete Program
¥ Delete all before Downloading

Erarn Lite: |-|
T Line: Igggg

= Poshions

¥ &l Fositiohs

Erarm Position

I'I—
T Basition; |E||:||:|—

— Marne
[EREE

¥ Show Dialog

k. & I Canicel | Help |

Usually, it is best to use the default values in the dialog "Up- and Download" and
download the complete program. To download the complete program, select the
option "Complete Program”. If you want to download only a certain number of
lines, switch off the option "Complete Program” and insert line number for "From
Line" to "To Line". For MELFA-BASIC Il and MELFA-BASIC IV the line numbers have
to be in the range between 1 and 32767, for Movemaster Command between 1 and
9999. Before the download, the specified line range is cleared in the robot
controller. Furthermore, insert the program "Name”, that will be used for your
program in the controller. This field is always initialized with the file name of the
program on the PC.

If you are programming in MELFA BASIC and you are using line numbers larger than
9999, be sure to check "Delete all before Downloading". If this option is chosen, a
program in the Drive Unit will be deleted even if it contains line numbers larger
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24  First Steps

than 9999. If this option is not selected, line numbers larger than 9999 will not be
erased, independent of the line number you specify in the "To Line" section.
Position lists will not be deleted.

Press the "OK" button to start the download. All commands that are transmitted to
the drive unit are displayed on the screen. After each command the alarm (error)
status of the drive unit is checked. If an error should occurs the download will be
aborted and the erroneous command is displayed.

If you are trying to download an empty program or an empty position list, a
warning is issued and you are asked, if you really intend to download an empty
program and delete the program on the robot controller. It is save to cancel the
download at this point. The warning keeps you from destroying valuable programs
on the controller, in all the cases, when you actually want to upload a file from the
robot controller and you select the download by mistake.

If an error is reported during the deletion of the old program (command "DL..." for
RV-E or RV-M robots), delete the program on the robot controller manually. Use the
RCI Explorer to delete a program. Open the "Programs” folder on the robot. Open
the context menu of the program that is going to be deleted, by clicking with the
right mouse button on the program name. Select "Delete".

A RCI Explorer o x x|
EE RCI Explorer File Mame I Size I Saved at | Lines |
E"@’“E-EQHEE _ 1 303 Bytes 03-04-17 5

CDE”EC“E'“ 2 478 Bytes  03-04-17 5
----- Robok Type B A1 11
% Programs W - Refresh W
= 5ot 5 111: 19
o ks =
03 Syskem Variables 17 4 (@ Open 4
----- Monikars 3l 481 11
. = sz [El Start (C¥C) 6
----- arameker
l% Errar List 1247 111i @ Start (REP) 19
= 7] Workplace [ rHsAH 30: [Z Stop 5
55 Programs [ asoraH 36 3
B Tools [ cosirop 27 Giint 1
RF'lTEST 54 Bay copy 5
1
Doars % e |
) > Delete
Load inko [! »
Properkies ...
Uploads the selected programs From the robok to the PC, L

After the successful download of the robot program, discover how to download the
position list to the robot controller.
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Downloading a position list

The steps required to download a position list are almost the same as for a
program. The easiest way, to download a position list from the PC to the robot
controller, is to use the RCI Explorer. Select the position list you are going to
download to the robot controller, in the folder "Programs” on your "Workplace".
Keep the left mouse button pushed and drag and drop it into the "Programs” folder
on the robot.

The example demonstrates another way to download a position list. Select the
position list "3.POS". Open the context menu with the right mouse button. In the
context menu select "Download”.

= RCI Explorer i x|
EE RCI Explorer File Mame I Size I Type I Saved ak |
=-¢€H RH-GAHES 3.MB4 1KE ME4 08.05,2003 07:48
.=k Connection E CooC ~oos oo s
----- Robak Type Refresh
Programs =
-+ Slats (= Open
[} .
- System Yariables
..... o EXI
----- Parameter @ Sy fika Che
Eg Error List L
B3 Co
EI'"@ Wiorkplace S
ﬁ Prograns Renate
5 Taals > Delete
Properties ...
Downloads the selected programs From the PC ko the robak, o

Alternatively, you can download a position list without the RCI Explorer. Activate
the position list window and execute the command Download PC->Robot from the
menu "Execute”.

The dialog box Up- und Download is displayed. In most cases, it is best to can use
the standard settings. Be sure that the option "All Positions" is selected. If you
want to download only a special range of position humbers, switch off the option
"All Positions” and insert values for "From Position" and "To Position". There are no
limits for position numbers in MELFA-BASIC Il and MELFA-BASIC IV. In Movemaster
Command the position numbers are limited to 1 to 999, and for the RV-M1 the
range is 1 to 629.
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Up- and Download |

Download Position PC -» Robat

2y m—

— Progranm

¥ Complete Program
¥ Delete &l before Downloading

Frarm Lire: |-|
T Lirie; Igggg

— Positionz
v &l Positions

Erom Fosition

I'I—
T Pasitior IEIEIEI—

—Mame

¥ Show Dialog
()% IE ! Cancel Help |

Before the download the old positions in the selected range are cleared. Note, that
the old positions are not cleared if you use MELFA-BASIC IV.

Additionally, you can add a "Name". The default name is the name of the file
position list on the PC.

If you use a different name, be sure to use the same name that you have used
for the program beforehand.

It is also very easy, to upload all the programs on the robot controller back to the
PC.

Uploading a program

The procedure for uploading is very similar to the downloading procedure. Again, it
is best to use the RCI Explorer. Just drag and drop the program from the
"Programs” folder of the robot to the "Programs” folder of your "Workplace".
Optionally, you can use the context menu of the robot program. Right click with
the mouse on the program "3". Select "Upload” in the context menu to start the
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upload of a program and its associated position list. Note, that the program is
uploaded into your Workplace folder, but it is not opened on your monitor. If you
want to upload and open the program, select "Open” from the context menu or
simply double click on the program name.

A RCI Explorer . x|
EE RCI Explorer File Mame I Size I Saved at | Lines |
E"E’“E-EHHEE _ 1 303 Bytes 03-04-17 5

-=2= Connection 2 478 Bytes 03-04-17 5
----- e Tre g

Programs
B slat X 8
o ks
417 44 =2 4
22 System Yariables (= Open
----- Manitars 31 Al 1
Bl - Start () 6
----- Parameker
Bk Error List 1247 111: /¢ Start (REP) 19
£ 1] workplace = rHsaH a0 [F Stop 5
&% Programs [ asoraH B 3
LB Tools 5 costrop 27 ey
RPITEST 54 Ba Copy 5
1
CHECKERS o6! henitd 43
4 UMTITLED 23 1
> Delete
Properties ...
Uploads the selected programs From the robok to the PC, o

Alternatively, you can also upload programs and position lists without the RCI
Explorer. Activate the program window that is to be used for the uploaded
program. You can open a new program window with the command File/New, too.
Then, execute the command Upload Robot->PC from the menu "Execute”. This will
again open the dialog box Up- and Download. After pressing the "OK" button the
program will be uploaded line by line from the robot controller and finally
displayed in the program window.
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Up- and Download |

Ipload Program Fobat -+ PC

SN e— £

— Program
¥ Complete Program
¥ Delete &l before Downloading

e = |-|—

T it Iﬁ
= Poasiticns

¥ &l Positions

Fram Positior; |-|—

T Positicr: a00

¥ Show Dialog

()% [_:I Cancel | Help |

During this upload the original program file on the disk will be overwritten and
there is no way to restore it.

You are now ready to debug your program directly on the robot controller.

Copyright © 2003 CERF [IRF (Oct-04)



First Steps 29

How to Debug a Robot Program

Read and observe the safety instructions of the SAFETY MANUAL carefully
before operating or programming the robot with COSIMIR/COSIROP! Nobody
MUST be in the safeguarded area, when debugging your program.

Now, as you have downloaded your robot program successfully to the robot
controller, it is time to test your program online on the robot controller. Locate
last errors with the online Debugger. Start the Debugger by using the context menu
of your program. Right click with the mouse on the name of the program in the
folder Programs inside the robot folder. Select "Debug". In the example the
debugger for the program "3" is opened:

TARCI Explorer Bl X
EE RiZI Explorer File Mames I Size | Saved at | Lines |
=-eH :ul':l-EFHH55 _ 1 303 Bytes 03-04-17 5
++=== Cannection =2 478 Bytes  03-04-17 5

----- o e
Programs 5 1 Refresh 15
—+F5] Slats )
'}
@ System Yariables ; lar Open 1:
----- B Monitors ;
E . I Skark () &
----- arameker
I% Error Lisk 1247 1 @ Skark (REP) 19
EI---@ Warkplace F"HS":"H @ stop 3
&5 Programs ASDFGH 3
B Tools COSIROF‘ m
RPLTEST . 5
5 Copy
CHECKERS 2 43
Rename
UNTITLED 1
> Delete
ng pload
Load inko ]
Properties ...
Debugs the selected program. i

Note! In the debug mode, the robot actually moves according to the movement
commands.

The Debugger opens with the selected program. Set the current line to the first

program line. Select the first program line with the mouse and set it as currently
active line by pressing the icon shown in the following picture:
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# Debugger ﬁl
E’"l ENENtI NETEI R —ELL Xl ?| Slathr [ 9 Refresh[ms][100 ]
5 Ori

. | 3 Geere o || o |

10" by firzt robat program
20" Author: Dipl.-lng. Frank Heinze
30" Diate: 07 04,2003
40"

A0 OVRD 10

B0 MOV F1

FOHOPEM 1

a0 Mys P2

A0 HCLOSE

100 MO F1

T10EMD

A small green arrow marks the currently active
executed next by the robot program. Now, set

line. This is the line that will be
breakpoints by double clicking on

the program lines, on which the program is supposed to stop during debugging.
Press on the icon shown in the following picture and start the breakpoint

debugging:
# Debugger _I
_| D{ll@'l || <M |ﬁ| _l ><| ? | Slat Mr I— Refresh [ms]I‘IEIEI I
_E:::rﬁltart breakpaint: -:IEI:uugg|ng| ™ | — "Dnlm.la:l - | - |

== 10" My first robot program
20" Author: Dipl.-lng. Frank Heinze
30" Diate: 07 04,2003
40"
A0 OVRD 10

&l 50 MOV P
FOHOPEM 1
a0 Mys P2
90 HCLOSE 1
100 MO F1
T10EMD

Program execution stops at the first breakpoint. Now, continue using the single

step mode. In the single step mode, only the

command in the currently active

program line is executed. Afterwards the currently active line moves on to the next
program line. Execute a single step by pressing the icon shown in the following

picture:
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# Debugger

-

— Program ) ] Online
Single step
Hame: I 3 Line: I G0 ’V| Qi I COFF

10" by firzt robot program
20" Author: Dipl.-lng. Frank Heinze
30" Date: 07 04,2003
40
B0 OWRD 10

S0 MOY P
FOHOPEM 1
a0 Mys P2

&l 50 HCLOSE 1
100 KOy P
T10EMD

31

Stop debugging b simply by closing the debugger. Close the debugger by pressing on

the icon shown in the following picture:

# Debugger

— Program

: x
= EE ] EEE o = Z[l ? | sttt [87 Refresh sl [I00 -

x|

I Online
[
M ame: I 3 Lire: I‘—Dsfr']— ’V [ | OFF I

10" by firzt robot program
20" duthor: Dipl.-Ing. Frank Heinze
30" Dake; 07,04, 2003
an’
B0 0WRD 10

&l B0 MOV P
FOHOPEM 1
a0 Mys P2

@l 30 HCLOSE 1
100 kO P

= 110 END

After testing your program in detail with the online debugger, you can now

continue to finally start the program.

Copyright © 2003 CERF [IRF (Oct-04)



How to Start and Stop a Robot Program

It is really easy to start programs using the RCI Explorer. Open the folder
"Programs” in the robot folder, click with the right mouse button on the program
you want to start and select "Start (CYC)" or "Start (REP)" in the context menu.

A RCI Explorer B : |
EE RCI Explorer File Mame I Size I Saved at | Lines |
E"ﬁiH:-EF*HEE _ 1 303 Bytes  03-04-17 5
~=== Connectian 2 478 Bytes  03-04-17 5

i+
= ;Iru:utgrams 5 Refresh ? 19
[ Slaks
~u o
----03 System Yariables 17 lar Open N
----- Monikars 31 i 1
; e MI’ :
----- arameker
Bk, Error List 1247 ¢ start(rEP) R 19
=[] workplace TEST 4 stop 4 13
&4 Programs RHSAH ; 5
- Tools [F3 asoFeH Debug ; 5
COSIROP . ;
5 S Copy
RPITEST = 3 5
Renarme
CHECKERS | ; 43
UNTITLED X Delete 3 1
FPE Ipload
Load into r
Properties ...
Executes the selected program once, i

There are two commands to start a robot program. Use the command "Start (CYC)"
(1 cycle) to start the program, once. Use the command "Start (REP)" (repeated) to
start the program in a continuous loop. With the command "Start (REP)" the
program continues until the program is stopped by a user command.

Stop the program with the command "Stop" from the context menu. It is also
possible to stop the program without the RCl Explorer. Use the command
Execute/Program Stop to stop the program without using the RCI Explorer.

If you start a program, the robot controller loads the program into the so-called

slot 1 before it is actually executed. If you want to start the program in a slot
different from slot 1, then you have to load the program into this slot, first.
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How to Load a Robot Program into a Slot

Robots of the A series (RV-A, RH-AH, RP-AH) have so-called slots. In each of these
slots a single robot program can run. Thus several robot programs can actually be
executed in parallel. This type of program execution is called multitasking. All
other robot types have only one slot for program executions. Thus, they cannot be
used for multitasking. A-series types of robots can execute the program in any slot,
but slot 1 is the default slot. In order to start a program in a slot different from slot
1, you have to explicitly load the program into the desired slot.

Open the folder "Slots". If your program "3" is already loaded into a slot (e. g. Slot
1), then reset the slots first. Open the context menu of the folder "Slots" and select
"Reset”.

A RCI Explorer i i X
EE R.CI Explorer Slak Ma, Program name | Condition Mode | Priority | Skate |
= f_ﬁfﬁil-:l SAHSS VBt 3 START REF 1 STOP
== Connection v slat 2 START REP 1 STOP
v Slat 3 START REF 1 STOP
c PE=Slat 4 START REF 1 STOP
E d START REP 1 STOP
----OQ Sw;.-'stem Wariak e
- START REP 1 STOP
----- B Monitors [Z] Refresh
----- Pararmeter START REP ! 2ToP
l% Error Lisk START REP 1 STOP
=~ hﬂ Workplace
@ Programs
...... E%] T|:||:||5
| 2]
Resets all sloks, =

If your parameter settings do not assign any programs to any slot (parameter SLT1
to SLT32), then all the slots should now be empty.

At the moment our program example is not designed to run in a slot other than slot
1. Thus, we have to modify our program first. Add the MELFA-BASIC IC commands
GETM 1 und RELM. GETM 1 reserves the robot for the current program. This is
necessary, whenever a robot is to be moved by a program that is not running in slot
1. Only one single program can move the robot at any given time. The robot
controller assumes that only the program running in slot 1 is moving the robot.
Thus, the command GETM 1 is not necessary, if the program is only running in slot
1. But all other programs have to claim the robot first, before they can use it.
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34 First Steps

= C:\PROGRAM FILES',COSIROP'PROJECTSDEME 3 =] B3
10 ' My first robot prograt =
20 ' huthor: Dipl.-Ing. Frank Heincze

30 ' Date: 07.04.2003

40 !

S50 GETH 1 ' et robot 1 for this program

60 COVRD 10

70 MOV P11

S0 HOPEN 1

S0 MVS P2

100 HCLOSE 1

110 MOV P11

120 RELHM ' Release rohot 1 b
130 END -
[ 4

Check the syntax of the modified program and download it to the robot. If
necessary, check the functionality of the program with the debugger. Load the
modified and checked program into slot 5. Click with the right mouse button on the
program name in the folder Programs in the robot folder. Select "Load to" -> "Slot
5". The program is loaded into slot 5.

"ARCI Explorer e X
Eﬁ RCI Explorer File Mame I Size I Saved at | Lines |
- iL'-SF*H% _ 1 303 Bytes 03-04-17 5
~=== Cannectian 2 478 Bytes  03-04-17 5

5 P
= ;rn:ntgrams c Refrash ”
B ks
117 4
@& System Yariables 31 [= Open i
----- Maoritors '
----- Patameter MRL el R 6
By Ervor List 1247 '} Start (REF) 19
EI---@ Warkplace (2 rHsan # stop 3
&y Programs ASDFGH 3
L3 Tools COSIROP Debug 1
RPITEST 5
- H5 Copy
[F cHECKERS g= o 43
UNTITLED il 1
¥ Delete
#% Upload
ot 1
Properties ... Slot 2
Slak 3
Slok 4
Slat & !
Slok 7
Loads the selecked program inta the desired slok, Slot & i
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Now, open the folder Slots. Start your program in slot 5 with the command "Start
(CYC)" from the context menu.

"W RCI Explorer x|

EE RCI Explorer Slat Mo, Program name | Condition Mode | Priotiky | Skake |

= &% RH-SAHES VRl slat 1 START REP 1 STOP
== Cannection M slot 2 START REP 1 STOP
g Robot Type vE=slat 3 START REP 1 STOR
-4 Programs v Slat 4 START REF 1 aTOP

-+ Slats ,
0@ Syctem Yariables : SRy m
@ = St & 1 STOP

----- Manitars

----- Pararneter "E5iot 7 M| 1 STOR
BN, Error List vE3slot 5 '} start (REP) 1 STOP

E---@ Warkplace #H Stop
5 Programs
- "ﬁ Taals Monitor Program

=% Wariables

Properties ...
Executes the pragram of the selected slak once. L

Stop the program execution with the command "Stop” from the context menu.
Discover next, how to monitor your running program.
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How to Monitor running Robot Programs

Monitor the execution of your programs. Open the context menu of a slot with the
right mouse button and select "Monitor Program ...".

TARCI Explorer X
EE RCI Explorer Slok Mo, I Program name I Condition I Mode | F‘ru:urlty | State |
- gH RH-5AHSS B Slat 1 START REP STCR
== Connection VEslt 2 START REP 1 STOPR
g Raobot Type vEHslat 5 START REP 1 STOP
Programs *%SIDt 4 START REP 1 STOP
A gisiots 3 eeiiieeesiSlem | RUN
Syst.em Yariables s Refresh 1 =TOP
----- == Monitors
----- Parameter "B slot 7 Start (CYC) ! aTeP
- Ehy Error List "Eslot 8 =} Start (REF) ! =TOP
=] workplace 2 sStop
ﬁ Programs
----- % Tools

Cpens the Program Monitar of the selected program.

Monitor Prugrag |
% Yariables

=

Properties ...

v

Optionally, double click on a slot to open the Program Monitor of the selected slot:

Program Monitor El

Slot Mo IE vI Refresh Time [mz] | 100

10" by firzt robot program
20" Authar: Dipl.-lng. Frank Heinze
30" Diate: 07 04,2003

40!
ROGETH 1 ' Get rabot 1 For this program
B0 OWRD 10
FOROY M1
BOHOPEM 1
0 WS P2
100 MOy F1
110 RELM ' Releaze robat 1
120 EMD
Pragrarm Mame I3.ME4
Current Line 100 ~ Online
[ |
Mode FEP
Cloze | Help | OFF

You can actually monitor a lot of different types of robot data. Discover how to
monitor variable values.

Copyright © 2003 CERF [IRF (Oct-04)




How to Monitor Variable Values

First Steps

37

COSIROP offers a wide range of different types of monitors. Use the Variables
Monitor to monitor the current values of variables. Open the Variables Monitor by

double clicking on "Variables" in the folder Monitors.

A RCI Explorer |
EE RCI Explorer Descripkion Walue State Refresh Time |
=- Fj_ﬁ RH-5AHZS B 10 Manitar Taal - -
== Connection ™ Programs Toal CLOSED -
g Robot Type #Robot Position Tool CLOSED -
i Programs @Servn Speed Toal CLOSED -
....+% lots ) P~=speed Droop Tool CLOSED -
- System Yariables
_____ g E Encoder values Taal CLOSED -
_____ Parameter L Motor Load Tool CLOSED -
@5 Errar List 1 1 Mator Currents 1 Toal CLOSED -
=" ﬁ warkplace 12 Makar Currents 2 Toal CLOSED -
4555 Pragrams WV Maotar Power Taal CLOSED -
58 Tools e CLOSED
I; Inputs Tadl CLOSED
0 outputs Todl CLOSED -
*Binput Registers  Taal CLOSED -
H..Output Reqisters  Tool CLOSED -
i Debugger Tool CLOSED -
1 Objeckis) selected i

In order to monitor the value of a local variable, add the counter variable MCOUNT
to your robot program.

= =" PROGRAM FILES'COSIROP' PROJECTSDEMD"3.MB4 =101 =]
10 ' My first robot program [
20 ' huthor: Dipl.-Tng. Frank Heinze

30 ' Date: 07.04.2003

40 !

50 GETHM 1 ' Get robot 1 for this program

&0 OVRD 10

70 FOR MCOUMT = 1 TO 100 ' Counter MCOUNT

20 MOV P1

290 HOPEM 1

100 MW3 P2

110 HCLOSE 1

120 MOV P1

130 MNEXET MCOUNT ' Increase counter —_
140 EELM ' Belease robot 1

150 EMD -
A 2
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Download the modified program to the robot, load it into slot 5, and start the
program. Select slot 5 in the Variables Monitor and add the variable MCOUNT to the
list of the monitored variables with the arrow buttons.

Yariables Monitor x|
Template ... | Set Value I Slat MNr |5 vl Prafile; || Help Cloge |
WCOUMT 4 I 3 Wariable Mame | updated at | ariable 'V alue
Refrezh Timelms]
|1DD vl .
Online

oM |_

aFF —

al I i

Yariables Monitor x|
Template ... | SetValue I Sl Mr |5 vl Frofile: " Help | Cloge |
[c_paTE « | v |[varisbleName | updatedat | Variabls Value
" 16:250:26,828  MCOUMT=+5
C MAKER Refrezh Time[ms]
C_MECHA |1 oo 'I
C_FRG ) -
C_TIME Online
C_USER —
i R
JECURR .
J_FBC
J_ORIGIN
M_ACL QOFF -
M_ACLSTS d| a | |

Double click on the variable name to open the dialog "Set Value”. Use it to change
the value of the variable MCOUNT. Observe the change in the Variables Monitor.

Set Yalue - x|
Slat |5_ Program Mame |3-MB4
Wariable [MCOUNT
Yalue |+1E|

Beload | Cloze | Help

There are actually many more monitors available. Check the robot state with some
of the other robot monitors.
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How to Monitor Robot States

Start your program example and again and open some of the monitors. To open a
monitor, double click on the monitor in the folder "Monitors".

A RCI-Explorer x|
EE RCI-Explorer Descripkion YWalue State Refresh Time
= gﬁhfﬂ: SAHSE B 1o Manitar Toal - -
== Connection ™ Prograrns Tool CLOSED -
% Robot Type #TRobot Postion Tl CLOSED -
= ;lr':'t';'rams ‘Servo Speed Tool CLOSED
- ats :
2 _ b= 2peed Droop k Toal CLOSED -
@ System Variables
— ' E Encoder Yalues Taal CLOSED -
----- Monitars
_____ Paramater L Motor Load Tool CLOSED -
@3 Error List 11 Mator Currents 1 Toal CLOSED -
- .ﬁ Workplace 12 Mokor Currents 2 Tool CLOSED -
otor Power 0ol -
Pragrams ¥ Motor P Taal CLOSED
...... "% Toals % yariables Toal CLOSED -
I: irputs Todl CLOSED -
i0outputs Tool CLOSED -
*Birput Registers  Tool CLOSED -
ﬂ..Output Registers  Tool CLOSED -
i Debugger Tool CLOSED -
1 Objectis) selected 4

Open the monitor Robot Position. Watch the changing joint and world coordinates
of the current position as the robot moves.

Robot Position : x|

_Jnint[dljnn]rdin[ates]— _Wml[ill I:::u]nru:li[natf]:s— H‘Efregh Time [mz]
eg] or [mm eqg] or [mm Iﬁ

J1: [-10.383 w420 —1D|:r|1|;-:ne
J2 |-5313 v |-260 On |
J3: 78304 Z 178134
J4- [123.519 A |0
J5: |0 E: [0
JE: |0 C: |&0
J7 171105 L1:|-171.105 Cloge |
J8: [12.838 L2 |12.833 Help |

Open the monitor Servo Speed. Observe the changing joint velocities of the robot.
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; Xl
~Speed Refresh Time [ms]
Actual Value  Absolute Value of  Marimum YV alue Desired Walue
[rpm] Actual / Maximum [rprn] [rprn] I-I 0o j'
J1:[o J: 2 afo | Onine
J2:[o J2: [+ 2 on |
J3 [226 BE= J3: [533 Ja e
sz TR Ja: [4 J4: [0
J5: [0 J5: [0 J5 |0
JE: [0 JE: [0 JE: |0
J7[a J7:[o J7. [0 ﬂl
Ja |0 Ja: |0 Ja o Help |

Open the monitor Motor Current 1. Observe the changing electric currents of each
servomotor.

Motor Currents 1 x|
— M atar Current —Abzolute Max. ——  Refresh Time [ms]
ActualWalue  Abzolute Yalue of  baximum Yalue m
[A] Actual / Masimum [&] [#] :
DA 3 A 2: [0 [ Onie
J2: |-0.06 e Jz |03 an |
J3. [o1 [ ] J2: [05a Jz: [0
J4: |-0.03 B 40 J4: {0.05 o |
J5: |0 J5: [0 J5: |0 -
JE: |0 J6: [0 J6: |0
Cloze |
J7:|0 7|0 7|0
J&: |0 Jg: |0 Jg: |0 Heip |

Stop the program. Discover how to send commands directly to the robot.
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How to Send Commands to the Robot

Read and observe the safety instructions of the SAFETY MANUAL carefully
before sending commands to the robot.

You can interactively send commands to the robot and display the reply of the
robot controller with the Command Tool in the "Tools" folder of the RCI Explorer.

A RCI Explorer B x|

EE RCI Explorer Descripkion I Yalue I

= f.f_fﬁ RH-5AHSS E':IIIFI'IFI'IEIFII:I Tool
== Connection ™ Jog Operation Tool
% Rabot Type F'ru:ujeu:t Managerment  Taool
' Programs ] Terminal Tool

-—-+E5] Slaks

43 Syskem Variables
----- Monitars
----- Pararmeter

@3 Errar Lisk
[=- hﬂ Workplace

@ Programs

...... D%] Tools

1 Object(s) selected &

: Tonl

Alternatively, you can also open the Command Tool with the command
Edit/Command Tool. Use the Command Tool to send commands to the robot as
well as to insert robot commands into a robot program.

Command Tool x|

== ; i Ilzer defined commands
2 |2 BB = 218
= : aed [ up |
IF'l:usitil:un and motion control commands j Delete | Dok |
A0 -=E ditar |
-»5Send directly |
ACCEL a | — Online-Communication
EASE Connection to Robot OF,
CMP OFF SRohgt | >Rob+Edt | Resst |
CMP POS i
CMP TOOL Robot> [
CMPG
CNT ~|
Syntax: MOY <Destination position: [, <Close distance: ] [<Conjunction conditions: ] Clase |
Help |
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42 First Steps

In order to test the functionality of the Command Tool, reset the slot contents,
first. Then, load your example program "3" into slot 1. Switch on the servo motors
of the robot with the command "Servos on" from the context menu of the robot.

T RCI Explorer g " -

EE RCI Explorer | Description I Yalue I

Eﬁw Reduce
Conneckion

----- Robot Tyvpe
Programs

-+ Slats

Skart (Y
g} start (REF)

@ Skop

----03 Swskem Yariables
----- Manitars
----- Parameter

Servos aff g

@3 Error List
E"'@ Workplace &a Current Alarm ...
@ Programs Reset
B Tools
et Position (Robak - PC)
Set Position (PC - Robak)
Broperties ...
Create Backup r
Load Backu 3
Switches the servos of the rok fh =

Send the motion commands "MOV P1" and "MOV P2" to the robot. The robot will
move to the desired positions.

The Command Tool offers a structured list of robot commands and displays a short
syntax description for each command. Use the Command Tool to send commands to
the robot using the button "->Robot". The current command can either be selected
from the command list or entered using the keyboard. The Command Tool
remembers the last 20 commands, which have been sent to the robot. Choose the
class "Last commands” to display the least recently used commands.

Use the button "->Send directly” only, to communicate with a robot program or if
you have detailed knowledge about the communication protocol. This command
does not add necessary modifications to the command. Instead, the command is
sent as it is. To directly communicate with a running robot program, you can also
use the Terminal.

Furthermore, you can build up your own list of favorite commands by using the
button "Add" in the group "User defined commands". This list can be displayed by
choosing the class "User defined commands”. These commands will be stored
together with the project.

Sometimes, it might be necessary to change internal robot properties. Discover
next, how to change robot parameter values.
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First Steps 43

How to Change Parameter Values

Select the folder "Parameter”. If you are using an A series robot (RV-A, RH-AH, RP-
AH), then the list of all available parameters is requested from the robot, first.
COSIROP requests this parameter list only once. Afterwards it will be used in any
further projects with your robot. To change a parameter, open the Properties
dialog by double clicking on the parameter. Double click on the parameter "BZR"

TARCI-Explorer x|
EE RCI-Explorer Mame [Descripkion :I
E‘F_ﬁﬁh RH-5AH35 @.AXMENO Robot no For additional axis
== Connection Zl axmrey Rated speed of motor For additional axis [rpm]
g Robot Type ElaxspoL Round direction of additional axis (CW/CCW = 0j1—
+E ;r;tgsrams Sl s Synchronized maving with L1,L2 axis (OMJOFF = 7

Sl axonr
Sl Ao
Sleaterr

----03 Syskem Variables
----- Monikars

----- Parameter

@3 Error List @-BOOTUER
- [ef] wiorkplace Slerkmo

@ Programs KEltEzR

[ Dﬁn Toals @-CF’-LB

Slcamayor
Zlcamorrst
Zlcravzaz
Shceaven
Zlcealeiz
Slceaue1a
Sl ceavezt
Sl ceauezz
Sl ceavezz
Zlcotreaz

lﬂ.l"ﬁﬂ:‘ 437
4

Init For additional axis (deg/mm = 0/1)
Mumbet of Robot For User-Definition
Mo signal,Low battery QUTPUT

BT S/ Version

Brake Release Mode 0f 1=Mormal| Timer
Buzzer OM/OFF

Compensation For Flexure

Camera Layauk

Offset Data for Camera
Baud rate

Baud rate

Baud rate

Baud rate

Baud rate

Baud rate

Baud rate

DTR cankrol[0:OFF, 1:00]

MTR Fankeall 0 OEE 1 mini | _ILI
3

1 Object(s) selected

Enter a new value for the parameter in the Properties dialog. If you are working
with an A series robot (RV-A, RH-AH, RP-AH), be sure to switch the key switch on
the robot controller to Teach. Set the value of "BZR" to 0 and press the "OK"

button.
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Propetties of BZR i x|

Parameter |

Current ' alue; I1

I e W alue: Id

Parameter Dezcription;
Buzzer ON/OFF =]

Last Refresh: April 09, 2003 16: 3610

0k | Abbrechen | Hife |

The setting of "BZR" to 0 switches off the acoustic error signal.

Note, that you have to switch the robot controller off and back on again to
confirm the changes.

Change the parameter "BZR" back to 1, switch the controller off and on, and switch
the key switch back to Auto(Ext.).

Discover in the next chapter, how to check the last error messages.
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How to Check the latest Error Messages

Check the last error messages by selecting the folder "Error List". COSIROP
requests the error list from the robot.

A RCI Explorer A x|
EE RCI Explorer [Date Time Errar Mo, [Message | tr
=-6€h RH-GAHSES ozos508 1730 080 Cam mesg is tao long
== Connection M030508 173004 2000 The serva is OFF o
g Rabot Type @ozos08 oozss e0s0 Com mesg is too long
i Programs M03-0507  zzzE04 2000 The serva is OFF
;% gf;tsem variops | |E¥03 0507 2z20:56 6080 Com mesg is too long
_____ Moritars BDS-DS-D? 15:09:36 G0a0 Zom mesqg is koo long
_____ Parameter ﬁDS-DS-D? 172722 4910 Robok Language is mismatched
@3 ﬁDS-DS-D? 1726116 4120 Too long program name
EI---@ WDM ﬁDS-DS-D? 17:25:24 4120 Taoa long program name
-5 Programs ﬁDS-DS-DE 23:04:50 4120 Too long program name
-5 Tools ﬁDS-DS-DE 19:03:42 2E02 Position data exseeds the limit
ﬁDS-DS-DE 15:01:50 4220 Syntax error
QDS-DS-DS 15:55:44 G0a0 Com mesg is boo long ;l
127 Object(s) //j

Determine the cause of any current error. Select "Current Alarm ..." from the
context menu of the robot.

"ARCI Explorer - X

EE RCI Explorer | Description I Yalue I

EF—?}W i Reduce
Connection
g Robak Tvpe Skart (CYC)
4 Programs ¥ start (REF)
—+F=] Slaks
& Syctem Variables g )
""" Manitors Servios an
----- Parameter
I% Error List ek o
EI@ Wiarkplace Ala I
58 Tooks e
Get Position (Robot -= PC)
Set Posikion (PC - Robak)
Propetties ...
Create Backup r
Load Backup »
Displays the current error message or e rooor, ,yj

Alternatively, you can determine the cause of any current error with the command
Current Alarm in the menu "Execute”.
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Properties of the current error i ‘ _ x|
RH-RaHES
[rate: 03-04-09 Error Mo 4220
Tirme: 22:05:42
Type: 2
Mezzage:
Syntaw ermor ﬂ
Cause:
There iz an ermrar in the syntax of the input command statement ;I
Femedy:
Check the program, and reinput the carrect syntas :I
0K | Abbrechen | Hie |

Closing the dialog box "Properties of the current error’ with "OK" resets the

current error.

Discover next, how to backup your robot controller.
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How to Backup your Robot Controller

After you have created a robot project, written programs, and adapted the
parameters according to your project, you want to backup your data for future use.
Backup the complete data on the robot controller with any robot of the A series
(RV-A, RH-AH, RP-AH). Select "Create Backup” -> "All" in the context menu of the
robot.

T RCI Explorer SR x|
EE RCI Explorer | Descripkion I Walue |
H L o
SRR =
Conneckion Folder
g Rl:ltll:lt T':-"I:'E Stark I:c-.l.lc';l FD|E|E[’
Programs
- Slntgs '} Start (REP) Falder
Folder
@& System Vari; # Stop Fald
""" Monitars SErvos on I I:||,:|Er
----- Parameter Folder
.. Ehy Error List Sl Folder
=W 1
= hﬂ workplace &a Current Alarmm ..,
-5 Programs 1
Reset
------ 'ﬁ] Tools
zet Position (Robok - = PC)
Set Position (PC - Robok)
Properbies ...
Load Backup » s
Programs
Paramekter
Creates a complete backup of the robat data, ~ystem Programs i

A dialog box pops up. Select a folder for the backup. Be sure to select an empty
folder for the backup. This backup folder will then contain only files necessary for
the backup and none of your PC data will be overwritten during the backup. The
backup can take several minutes, especially if there are a lot of programs on the
robot controller and you are connected via a slow serial link with the robot.

Store the backup data in a safe place and use it, whenever you need to recover the

state of the robot at the backup time. To load a backup, select "Load Backup” ->
"All" in the context menu of the robot.
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TARCI Explorer i -: X
% RCIExplorer Diescription Walue I
E@%W Reduce Folder
Connectior Folder
% Robob Type Start (C¥C) Folder
= plrngrams ¥ start (REF) Folder
-] Sloks
st Faold
....og System Yat g S FIqu:IEr
..... Monikors SEFY0Ss On Ijlu:ler
""" Parameter Servos off o
I% Error Lisk Folder
EI"'@ Warkplace &3 Current Alarm ... !
‘&‘l\ Programs Reset :
- Dﬁ‘n Tools
izet Position (Robatk -= PC)
Set Position (P'C - = Robok)
Propethies ...
Creake Backup 4

Loa |:| Bac li_u |u}

Prograrns

Parameter

Swskem Programs
Loads the complete backup of the robot data. ser defined 4

Select the folder that contains your backup data. After your data is successfully
recovered, switch the robot controller off and back on again to confirm the
changes.

Use the backup folder only for data backups of your robot and for data
recovery. Do not try to download single backup files with the program download
of COSIROP, if the backup files have the same names as regular COSIROP
programs! Under no circumstances try to transfer COSIROP program files with
"Load Backup" to the robot. The file formats are different and the robot
programs will be destroyed and cannot be recovered.

Congratulations! You are now familiar with the most important functions of the
COSIROP software. We wish you a lot of successful projects with your new robots.
The remaining chapters cover very specialized and advanced topics. Have a look at
the overview, to find out, if they contain any interesting material for you.
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How to Import MELPRO Projects

COSIROP helps you to import existing MELPRO projects. To import MELPRO
projects, please do the following:

p At first, create a new project.

p Open the MELPRO project, you would like to import with File/Open... In the
dialog box File Open select the file type MELPRO-Program and switch to the
directory where your MELPRO project is located. All MELPRO programs that are
located in the chosen directory will be shown. Select the MELPRO project you
would like to import and open it.

p Mark the complete MELPRO project by selecting either Edit/Select All or CTRL+A.
Copy the whole project by selecting Edit/Copy or by using CTRL+C. Switch to the
window with the robot program by clicking into the window or by selecting the
window with the command Window/1,2,3.... Insert the whole MELPRO project by
selecting Edit/Paste or by using CTRL+V. Finally save the robot program by
selecting File/Save or by using CTRL+S.

p Afterwards open the MELPRO position list, you would like to import with
File/Open... In the dialog box File Open select the file type MELPRO-Position List.
All MELPRO position lists that are located in the chosen directory will be shown.
Select the MELPRO position list you would like to import and open it.

p Mark the complete MELPRO position list by selecting either Edit/Select All or by
using CTRL+A. Copy the whole position list by selecting Edit/Copy or by using
CTRL+C. Switch to the window with the MRL position list by clicking into the
window or by selecting the window with the command Window/1,2,3.... Insert
the whole MELPRO position list by selecting Edit/Paste or by using CTRL+V.
Finally save the position list by selecting File/Save or by using CTRL+S.

p You are done. Now you can use the imported project including the position list
like any other COSIROP project.
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How to Learn about Changes in Version 2.0

m RCI Explorer: The RCI Explorer is the new information center on the complete
robot data. The RCl Explore makes your life easier. It has never been easier
to up- and download programs and position lists, to start and stop programs, to
change parameters, and to check the last error messages. And with the RCI
Explorer it is now even possible to directly switch on and off the servo motors
and to generate a complete backup of the controller data

p Backup: Generate a complete backup of all your valuable programs, parameter
settings, and all robot system data. Save your valuable data and use it in case of
an emergency to recover your robot system. (Only available for A series robots
(RV-A, RH-AH, RP-AH))

p Debugger: Debug your programs online on the robot controller. (Only available
for A series robots (RV-A, RH-AH, RP-AH))

p Setting of Variable Values: Change variable values with the Variables Monitor.
(Only available for A series robots (RV-A, RH-AH, RP-AH))

g CC-Link Support: Use the new monitors for input registers, output registers,
inputs, and outputs to configure CC-Link communications. (Only available for A
series robots (RV-A, RH-AH, RP-AH))

p Terminal: Communicate directly with your robot program with the new Terminal.
PRINT commands from your robot programs are output to the message window
when you communicate via TCP/IP, too.
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