FESTO

CIROS Programming Basics Melfa-Basic V[EN]
Version: v1.0 (26.01.2013)

Daniel Bolla— FESTO DC-CC

[ J
Daniel Bolla (FESTO DC-CC) — CIROS_Programming_Basics_Melfa_V_v1_0_EN.pptx 26.01.2013 Page 1




FESTO

=> Table of Contents

Table of Contents

=>» 1. Project Wizard

=>» 2. Windows/Tools

=» 3. Connection to the Robot
=> 4. Melfa-Basic V Basics

=>» 5. Download and Upload

=» 6. Further Presentations in this Topic

[ J
Daniel Bolla (FESTO DC-CC) — CIROS_Programming_Basics_Melfa_V_v1_0_EN.pptx 26.01.2013 Page 2




FESTO

1. Project Wizard

[ Project Wizard - Robat Parameters - Step 2 of 3 v ra 2R # ==

Fiobot Type

"UD Interface Cards

Additional &xis 1 ([L1)
@12 C3C4 5060708 & none © lin © ot

Hand

Additional Axis 2 (L2)
(?1(‘2P3P4(‘5P5r‘?f‘s‘ [Fnun&(‘lin © ot

Programming Larguage

© Wovemaster Command © MELFA-BASIC IV
€ MELF&BASIC I ' MELFABASICY

Help Bl | < Back | New> | Ewish

=» Skip over |
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CIROS Programming Basics Melfa-Basic V =» Project Wizard

Start the Project Wizard
 File/New/Project Wizard...

-cmos Programming
[[Fie) Window Help
New Project Wizard... J@@|mmmx%|r|{$‘|xﬁn »

Open... File..

Save
Save As...
Save All

File Properties...

Page Setup...
Print... Ctrl+P
Print Setup...

Recent Files
Recent Warkcells

Exit

Stopped 0.00% | 23:01:13du.
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FESTO

=> Project Wizard

Give a name to the project

* And then press the Next> button The name of the robot
program.
Should bo maximum 3
) _ characters long, bacause
Project Wizard - Step 10f3 g ' # . e of the robot controllers
| iplay.
Project Mame Program Mame d play
Projectl |1
Directary
C:\Users\Bolla Erowvese...
D anielsDocumentsh CIROS WitsubishiyProject sy Project 1
Lreated by Initials
|Dariel Eolls |DABO
Description
| -
4 ]
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=> Project Wizard

FESTO

Select the robot type

* And than press the Next> button

You can select the robot

type here.

There is no RV-2SDB. If
you have RV-2SDB,
select RV-3SDB.

The newer robots use
the MELFA-BASIC V.

The older ones use just
the MELFA-BASIC IV

If it is possible for your
robot, select the MELFA-
BASIC V.

Project Wizard - Robot Parameters - Step 2 of 3 rl

Robot Type

RY-35JB -
RY-B5

RY-B5L

Rv-125

Rv-125L
Rv-250/5DB./50
Rv-35DE
Rv-350JB
Rv-B5D

Rv-65DL
Rv-125D
Rv-1250L
RH-E5DH3520 X

m. |

10 Interface Card
’76'1("2("3(4("5(‘8("?("8‘

Hand
’76‘1 T2 3 FE(‘B(‘?(‘S‘

Additonal &sis 1 [L1]
’VF none £ lin

ot —‘

Additional =iz 2 (L)
’75' none £ fin

ot

— Programming Language
' Movemaster Command € MELFA-BASIC IV
 MELFA-BASIC I & MELFA-BASICY

Cancel

Help |

< Back

Firizh

If you have an additional
axis. For example at
FMS.
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FESTO

=> Project Wizard

Write down the changes here
* And than press the Finish button

Project Wizard - History - Step 3 of 3 C &

LChanges

| R

Cancel < Back Mest > Finizh
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FESTO

2. Windows/Tools

[& CIROS Programming (=[O [
File Edit View Programming Extras Settings Window Help
D R@ s Ren 2R o 8 0 0s K9 G
44 C:\Users\Bolla Daniel\Documents\CIROS\Mit... |- |[-=-| 3] | [Z] C:\Users\Bolla Daniel\Documents\CIROS\Mit... [ = | =1 ][ 52 |
T RC Explorer [ (e ]& ] | I causers\Bolla DaniehDocuments\CIROS\Mit... [ = [ @ | & |
RelBplorer bescipton[vaise [ | Ko [posion Dferston
g RV-35D8 SHRV-3SDB Folder
2 Connection ] Workplace  Folder
R Robot Type € Created by  Daniel Bolla
2] Programs Snitels | DABG
+ Slots = Description
02 System Varizbles <= »
&8 Monitors =
5 Parameter @ Messsges Sral=]
B Error List
-] Workplace
&) Programs
% Tools
5 Object(s) 4 (ot »
Stopped 0.00s | 23:08:36du
=» Skip over
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FESTO

= Windows/Tools

Virtual Robot Window (1)

» Check the positions on

rm CIROS Programming @M1
a Vlrtual rObot Eile Edit View Programming Extras Settings Window Help
Oz E & w2 ez B EE I TR ol I S
RCI Exp lo re r (2) 4% C\Users\Bolla Daniel\Documents\CIROS\Mit... E@ | [Z c:\Users\Bolla Daniel\Documents\CIROS\Mit... E‘@@
* Project tree
 Contents of the robot
ﬁ RCI Explorer == @ [ Ch\Users\Bolla Daniel\Documents\CIROS\Mit... E“EI R
* Progra ms m RCI Explorer Description | Value | Mo |F‘ositi0n Orientation
52 RV-35DB SWRV-3SDE Folder
* Program SlOtS -.=k Connection ] Workplace  Folder
..... A Robot Type € Created by Daniel Bolla
) 1 @ Programs %Initials DABO
Va Il ableS @ Slotgs = Description
.22 System Variables < [
« Parameters ||| yo— [ '
""" 5l Parameter T Messages = = [ = |
* coe ..[Ehy Error List O -
E---:gﬁ Workplace
@ Programs
» Contents of the Workplace ||| - B Took
5 Object(s) A [ b
° Programs Stopped 0.00 s 230836y,
* Position lists
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= Windows/Tools

Program Editor (3)

* You can write the program here

Position List (4)

* You can edit the positions here

 add new positions
» modify positions
* remove positions

i B
& CIROS Programming [':' = ﬂ
Eile Edit View Programming Extras Settings Window Help
brEo il =N HX @ P T

47 C\Users\Bolla Daniel\Documents\CIROS\Mit... [ = |[ & | (525

@ ChUsers\Bolla Daniel\Documents\CIROS\Mit... | = || = || 3

ﬁ RCI Explorer

m RCI Explorer
£1-58% RV-35DE
.= Connection

Description | Value |

WRY-35DB Folder
mWOrkplace Folder

ChUsers\Bolla Daniel\Documents\CIROS\Mit... | = || =& || 3

Mo | Position

Orientation

Messa es (5) ..... 3 Robot Type € Created by Daniel Bolla e
g &5 Programs Sz Initials DABO
-+ Slots = Description
o M a Sse ge S ----93 System Variables < .
----- Maonitors -
[ [Zl Parameter (T} Messa = |[PEz
° H ges =]
Wa rn I n gS Bl Error List
E---:gﬁ Workplace
* E rrO rS @ Programs
----- 'ﬁ] Tools
5 Object(s) A [ b
Stopped 0.00% 23:.08:36du.
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FESTO

= Windows/Tools

Tools

« Show/Hide RCI Explorer (1)

 Display the current error message of the robot (2)

« Download the program/position list to the robot (3)

« Upload the program and the position list from the robot (4)

* Read the actual position from the real robot to the virtual robot (5)

e Reset the errors (6)

« Initialize the connection to the robot (7)

« Open the JOG operation panel to move the robot from PC (8)

« Open the Command Tool to send commands directly to the robot (9)

« Open the I/O Monitor the check the I/0-s, or switch the outputs manually (10)

AR (RO (R ST ol N
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FESTO

3. Connection to the Robot

W RV-3SDB ﬁl:nnnec

2k 1 state

----- ﬂ Robot Type Expand
ﬁ Programs

S-S ] Connect |

32 System Vari &4 Open
..... Monitors ﬁ% Disconnect

----- @. Parameter | )
: Properties...
Eg Error List
— . . L
=» Skip over
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=>» Connection to the Robot

FESTO

Open the Connection Parameters

 Right-click on the Connection in the RCI Explorer (in the robot section)

» And select Properties...

L
m CIRCS Programming

= | B

File Edit View Programming Extras Settings Window Help

D@ rmen(2 (WD o« |[@800HX9 L 06 5w

48 C\Users\Bolla Daniel\Documents\CIROS\Mit.. EI @

[Z c:\Users\Bolla Daniel\Documents\CIROS\Mit... EI@

5PD 100

JOVRD 50
MOV P1
MOV P2
HOPEN 1
i 4
{f&] RCT Explorer ChUsers\Bolla DaniehDocuments\CIROS\Mit... EI@
m RCI Explorer Description | Value Mo Pozition Orientation
Elﬂ.ﬁ RV-35DB #CUHHEHWHT)’PE R5232 Pz 572.0,0.0,730.0 0,90,0,R, AN
e Co - ;uf:State Mo Connec
Pl 242.0,120.0,450.0 |0,90,0,R,A,N
@ Robot Type Expand B
& Programs | _ |
W] Slots éﬁq Connect
03 System Var éﬁ‘ Open « D s
B3 Monitors | &% Disconnect i
15 Parameter ]
@ . Properties... @ s EI@
@3 Error List RS 2Z2Z: Unable to open port.
Lo RS 222: Unable to open port.
= m Workplace RS 282: Unable to open poxrt.
ﬁ Programs
[ vﬁ] Tools m '
Edits the connection properties. d L] +
| |Stopped 0.00s| 0:23:03du.
——— ——— 4
[
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FESTO

=>» Connection to the Robot

Select the TCP/IP Interface at Connection Interface
« And change to the TCP/IP tab

r - —— ™4
Communication Port @

Common | Serial Interface | TCPﬂP[g

Communication Inteface

" Senal Interface

{« TCF/IP Interface:

T et

Monitor
[+ Show in Message Window

0K | Mégse Slgé
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FESTO

=>» Connection to the Robot

Set the IP address and the Port

e You can find it in the documentation
* And than press the OK button

[ Communication Port - > @1
Common I Senal Inteface  TCP/IP
Default Settings Connect by :
Default * Name
+ |P Address
Timeout Robat :
Send : 5j‘5800nd5 (1-120) Name : [Meffa The IP address of the
Beceive : 2+4|5neccmds (1-120) IP Address : ,ﬁ ] lﬁ . ,T ] IT I rObOt
Port : 10001
The port number of the
robot
oK Mégse | Sugs
Ly

Page 15
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=> Connection to the Robot

FESTO

Connect to the Robot

 Right-click on the Connection in the RCI Explorer (in the robot section)

e And select Connect

L
H CIROS Programming

= | B

File Edit View Programming Extras Settings Window Help
EECT NN TN IEET Y IR
48 C\Users\Bolla Daniel\Documents\CIROS\Mit.. EI@ [Z c:\Users\Bolla Daniel\Documents\CIROS\Mit... EI@
5PD 100
JOVRD 50
MOV P1
MOV P2
HOPEN 1
ﬁ RCI Explorer EI ChUsers\Bolla DaniehDocuments\ CIROS\Mit... EI@
m RCI Explorer Description | Value Mo Pozition Orientation
Eéﬁ RV-35DB " Connection Type  TCP/IP Bz £72.0,0.0,720.0 0,80,0,R, AN
- . e state No Connec Pl Z42.0,120.0,450.0 |0,90,0,R,A,N
@ Robot Type Expand S et i i
& Progiams | |
+E Slots ﬂ
22 Systern Vari % Open 5 <= ,
B Monitors | &% Disconnect
= Paramfater @ Messages E'@
%ErrorLlst RS 23Z: Unable to open port.
Workplace RS 22Z: Unable to ocpan port.
RS 22Z: Unable to opsn poxb.
ﬁprograms R3 232: Unable to open pozt.
T Tools ] m b
Establishes a connection to the robot. < LLL} +
|Stopped 0.00s| 0:24:50du.
= — 4
[ J
Daniel Bolla (FESTO DC-CC) — CIROS_Programming_Basics_Melfa_V_v1_0_EN.pptx 26.01.2013 Page 16



FESTO

4. Melfa-Basic V Basics

Ecn. [o[ & | [mE3]
5PD 100
JOVRD 50

MOV P1
MOV P2
HOPEN 1

=» Skip over |

[
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FESTO

= Melfa-BasicV Basics

Move Commands
« MOV <¢Position» 4

 Movement with joint interpolation. MOV B G\\ g T
* You can reach all positions with this movement. \" ;L
But you do not know the path. f_\ -
Q.

We use it for movements far from the objects

E.g.: MOV P1 ' Move to P1 with joint interpolation p1°

* MVS <Position»
* Movement with linear interpolation.
Use to avoid collisions. (You know the path.) 7

But you can not reach all positions with this movement. ‘& -

We use it for movements near to the objects - & i

E.g.: MVS P1 ' Move to P1 with linear interpolation MVS P1 ' /L
QL
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FESTO

= Melfa-BasicV Basics

Gripper Commands

* HOPEN <Index» / HCLOSE <index»
* Open / Close the gripper.

» Robot can have several grippers, so you sould specify the index of the gripper.
(The index starts from 1)

* E.g.: HOPEN 1 ' Open the gripper 1 @
HCLOSE 1 ' Close the gripper 1|

Time Commands
» DLY <¢Seconds»
« Wait some minutes (Delay).
« The time is in seconds with a point separator (e.g.: 0.5).

* Itis good to avoid an early gripping of work pieces.
 E.g.: DLY 0.5 " Wait 0.5 seconds ©0.5s

J
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FESTO

= Melfa-BasicV Basics

Exercise 1 — Basic Movements
1. Move in any way to P1HELP position. fA——
Move to P1 position with linear movement. |

After 0.5s delay, grip the work piece.

BowoN

After 0.5s delay, move back to PIHELP
with linear interpolation.

5. Move in any way to P2HELP position. ~
6. Move to P2 with linear interpolation. P1HELP oﬂe\_/\bﬂszELP

7. After 0.5s delay, drop the work piece. 0.5 50 5

8. After 0.5s, move back to P2HELP 00 0 0

with linear interpolation.

9. Move in any way to PO. P1

. J
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= Melfa-BasicV Basics

FESTO

e The solution:

HOPEN 1
MOV P1HELP
MVS P1

DLY 0.5
HCLOSE 1
DLY 0.5
MVS P1HELP
MOV P2HELP
MVS P2

DLY 0.5
HOPEN 1
DLY 0.5
MVS P2HELP
MOV PO

Exercise 1 - Basic Movements

'"To be sure,

" (1)
'(2)
' (3)

the gripper i1s opened

P1HELP Q.G\/\‘Q_PzHELP

®0.5s ®0.5s
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FESTO

= Melfa-BasicV Basics

Speed/Acceleration Commands

 OVRD ¢%?
« Override of all speeds (independently from movement type) (0-100%).
* E.g.: OVRD 50 ' Decrease the speed to 50%

« SPD<mm/s»
« Change the speed of the linear movement (MVS).
e Itisinmm/s
 E.g.: SPD 100 ' Change the linear speed to 100 mm/s

* JOVRD ¢%?»
« Change the speed of the joint interpolated movement (MOV) (0-100%).
* E.g.:JOVRD 50 ' Change the speed of joint interpolated movements to 50%

* ACCEL ¢accel %9, <decel %>
« Change the acceleration and deceleration of the movements (0-100%).
 E.g.: ACCEL80,50 'Change the acceleration to 80%, and the deceleration to 50%.
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= Melfa-BasicV Basics

Exercise 2 — Speeds

1.

BowoN

©® N oV

Move to P1HELP position with 100% of maximum speed.

Move to P1 position with 100 mm/s.
After 0.5s delay, grip the work piece.

After 0.5s delay, move back to PIHELP
with 100 mm/s.

Move to P2HELP position with 10% of maximum speed.

Move to P2 with 10 mm/s. P1HELP q_\G/\O

After 0.5s delay, drop the work piece.
After 0.5s, move back to P2HELP

with 100 mm/s. 100 mm/s

Move to PO with maximum speed.

P1

el
oY
]

10 %
®0.5s

10 mm/s

100 mm/s

®0.55 0.55 O

A

P2HELP

®0.5s

10 mm/s
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= Melfa-BasicV Basics

Exercise 2 — Speeds

e The solution:

HOPEN 1 MVS P2HELP
4+ JOVRD 100 '"(1) <4+ JOVRD 100 '(9)
MOV P1HELP MOV PO
+ SPD 100 '(2)
MVS P1
DLY 0.5 '(3) 0
HCLOSE 1 100 %
DLY 0.5 ' (4) o ‘
MVS P1HELP Puﬂﬂj’Qr\\_//r\\aPzHELP
+ JOVRD 10 ' (5) 10%
MOV P2HELP ®0.5s ®0.55
+ SPD 10 '(6) e a e e
MVS P2 100 mm/s 10 mm/s
DLY 0.5 " (7) 100 mm/s ! 10 mm/s
0.5s ®0.55 O P2

DLY 0.5 '(8)

[ J
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= Melfa-BasicV Basics

Relative Movements — Less Position to Teach

« MOV <Position», <Shifty / MVS <Position», <Shift» AN
 Move to the <Position» shifted with <Shift> mm to TOOL-Z direction. wour, 40 P *\1 |
 E.g.: MOV P1,-40 'Move to P1 shifted with 40 mm to TOOL-Z minus ég F/L

MVS P1,-40 ' Move to P1 shifted with 40 mm to TOOL-Z minus fz - <

» DEF POS <Position name» 7
» Define a new position to use as relative position. :

« ¢Position» = (<X, <Y?, <Z», <A, <B», <C») MOV PL+ PHELPL\P/O"G “‘i
« Assigne the position with WORLD coordinates. = f F

* MOV <Position1» + <Position2» / MVS <Position1» + <Position2» 50"

* Move to the <Position1» shifted with <Position2> in WORLD coordinates.

» E.g.: DEF POS PHELP ' Define the PHELP position
PHELP = (0, 0, 40,0,0,0) ' Assign the PHELP with a 40 mm WORLD-Z positive shift
MOV P1 + PHELP ' Move to P1 shiftid with PHELP in WORLD cooedinates

MVS P1 + PHELP ' Move to P1 shiftid with PHELP in WORLD cooedinates
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FESTO

= Melfa-BasicV Basics

Exercise 3 — Relative Movements

1. Move to 40 mm above P1 position with 100% of maximum speed. o~
Move to P1 position with 100 mm/s. '
After 0.5s delay, grip the work piece.

BowoN

. After 0.5s delay, move back to 40 mm above P1
with 100 mm/s.

5. Move to 30 mm above P2 position
with 10% of maximum speed.

6. Move to P2 with 10 mm/s.
. ®0.55 t®0.55
7. After 0.5s delay, drop the work piece. © 0 00 s0mm |40 mm
8. After 0.5s, move back to 30 mm above P2 100 mm/s 10mm/s
with 100 mm/s. P1Y 100 mm/s 10mm/s
= —e:ss—e:Ss—‘b——F;———————‘l ——————— Y.
9. Move to PO with maximum speed. | ©®© O [ 2

\ - \
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= Melfa-BasicV Basics

FESTO

Exercise 3 — Relative Movements

e 1stsolution:

HOPEN 1

JOVRD 100 '(1)
2 MOV P1, -40

SPD 100 '(2)

MVS Pl

DLY 0.5 ' (3)

HCLOSE 1

DLY 0.5 '(4)
> MVS P1, -40

JOVRD 10 ' (5)
2> MOV P2, -30

SPD 10 ' (6)

MVS P2

DLY 0.5 "(7)

HOPEN 1

DLY 0.5 ' (8)

2> MVS P2, -30
JOVRD 100
MOV PO

' (9)

100 mm/s

100 mm/s

P1

40 mm

Daniel Bolla (FESTO DC-CC) — CIROS_Programming_Basics_Melfa_V_v1_0_EN.pptx
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= Melfa-BasicV Basics

FESTO

Exercise 3 — Relative Movements

« 2nd solution:

+ DEF POS PZ40
+ pPz40=(0,0,40,0,0,0)
+ DEF POS PZ30
+ p230=(0,0,30,0,0,0)
HOPEN 1
JOVRD 100 "(1)
< MOV P1 + Pz40
SPD 100 '(2)
MVS P1
DLY 0.5 "(3)
HCLOSE 1
DLY 0.5 '(4)
2 MVS P1 + Pz40
JOVRD 10 '(59)
2 MOV P2 + PZ30
SPD 10 '(0)

MVS P2

DLY 0.5
HOPEN 1
DLY 0.5

' (8)

2> MVS P2 + Pz30
JOVRD 100

MOV PO

' (9)

A A
Q 40 mm
100 mm/s

100 mm/s 10 mm/s

P1v. v, v v
O -30:55-680:55-0- - ---------- -
© 0
« >
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= Melfa-BasicV Basics

FESTO

1/0 handling

» DEF 10 <name? = Bit,<bbitnumber»
 Define an input or an output (depends on usage)
« E.g.: DEF 10 StartButton, 1 ' Define Start Button to input 1
DEF 10 StartLamp, 1 ' Define Start Lamp to output 1

« WAIT <input/variable» = <value»
« Wait until the condition is TRUE
* E.g.: WAIT StartLamp =1 ' Wait for Start Button

* <output/variable» = ¢<value»
» Assigne an output or a variable
« E.g.: StartLamp =1 ' Switch on the Start Lamp

* |F ¢<conditiony THEN <instructions) ELSE <instructions ENDIF
» Conditional branching
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FESTO

5. Download and Upload

.
Up- and Download |

Download Position PC -» Robot

 —

=
| =
| 1
9933 L
Pasitions
v Al Positions
g |
400
Name 0|

™ Load each line separately

¥ Shaow Dialog

QK Cancel Help

=» Skip over |

[
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=> Download and Upload

FESTO

Download

» Download from the PC to the robot.
* You can download the programs and the position lists separatly.

» Two different ways:

1. Select the programs and/or position lists in RCI Explorer (in workplace section)

Right-click and select Download.

2. Use the download tool.
Then you will download the content of the active window.

E.g.: If the program editor window is active,
than the program will be downloaded.

QEL@ z&ﬁgéﬁ&% | Lo | 3

RCI Explorer [E=0 | EER =<
m RCI Explorer File Name Size | Type
=58 RV-35DB =1 pos 0KB POS
.=k Connection [E211.MB5 n e _nip
..... @ Robot Type Refresh
@ Programs
= 0
-+ Slots @ Open
....03 Systemn Variables gﬁ
""" Monitors Syntax Check ]
----- 2l Parameter
l% Error List Copy
El---m Workplace Rename
@ Programs > Delete
i "ﬁ] Tools q [
Properties...
Downloads the selected programs from the P
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=> Download and Upload

Upload
» Upload from the robot to the PC.

* If you upload a program, the position list of this program will automaticly uploaded.
(You can not upload the program and the position list separatly.)

» Two different ways:

1. Select the programs in RCI Explorer (in robot section)
Right-click and select Upload.

2. Use the upload tool.
Then you will upload 777

aﬁ’t_@ P I

J
Daniel Bolla (FESTO DC-CC) — CIROS_Programming_Basics_Melfa_V_v1_0_EN.pptx 26.01.2013 Page 32




=> Further presentations in this topic

FESTO

6. Further presentations in this topic

=>» Robot Basics [EN]
Robot Usage [EN] :

=» Mitsubishi Robot Usage [EN]
Robot Programing [EN] :

=» CIROS Programming Basics Melfa-Basic V [EN]
Robot Maintanace [EN]:
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