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Introduction

This application note describes the operating principle of JetSym and how to use it by means of a simple
project. The application note does not comprise an introduction to the programming language.

We assume that the user is familiar with the instruction set of the controllers as well as with the programming

procedure.

The project serving as example is the program for the gripper already introduced in the training of JetSym

basics.

Task

A simple ,pick and place” gripper is to be programmed, see fig. 1.
The controller for this project is a NANO-B with a digital input module of the type N-ID8.
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Figure 1
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Desired Program Flow

1. Start: when the base position has been reached, wait for the “START” operating switch.

2. Picking up the item:
1. The vertical axis is to move downwards.
2. When the vertical axis has reached the lowest position, the gripper is to close.
3. After 0.5 seconds, the vertical axis is to move upwards again.

3. Placing the item:
1. When the vertical axis has reached the highest point, the horizontal axis is to move.

2. When the horizontal axis has reached the working position, the axis is to move downwards
vertically in working position.

3. When the vertical axis has reached the lowest position, the gripper is to open.
4. After 0.5 seconds, the vertical axis is to move upwards again.

4. Base position: when the vertical axis has reached the base position, the horizontal axis is also to
return to its working position.

5. Repetition: this process is to be repeated as long as the switch is on “START” position. When the
switch is not on ,START" position anymore, the ongoing cycle is to be completed.

Assignment of Inputs and Outputs

Inputs 101 START/STOP operating switch
205 Base position vertical (top)
206 Working position vertical (bottom)
207 Base position horizontal (rear)
208 Working position horizontal (front)

Outputs 101 Move downward in vertical direction
102 Close gripper
103 Move in backward direction horizontally
104 Move in forward direction horizontally
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Programming

Creating a Project
e After having started JetSym, an empty development environment appears, see fig. 2.
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Figure 2

e Select File / New from the menu or press the Ctrl-N key combination. A dialog window opens as shown
in fig. 3. In the input field for the Project name, enter Gripper for this exemplary project.

e If necessary, you can modify the path for the new project in the Location input field. A mouse-click on the
button next to the input field opens a pick list to select the desired drive and directory.
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Figure 3

o JetSym creates a new workspace named Gripper in the FileView window of the development
environment (see fig. 4). A workspace is comparable to a desktop where several files might be located.
The files correspond to JetSym projects.

¢ In the new workspace, JetSym has created a project with the name Gripper.
e A project consists of an arbitrary number of various files stored in specified project folders.

o Program source texts are stored in the Program folder. A program always consists of a
master file. JetSym has already created a master file named Gripper.spf. Apart from the
master file, any number of include files can be created which can be linked in the master file.

o Symbol definitions are stored in the Symbol folder. Symbol definitions also consist of a
master file and an arbitrary number of include files that can be nested. The name of the
master symbol file for this exemplary project is Gripper.ssf.

o ,Setup screens” can be defined in the Setup folder to display online values of the connected
controller.

o The Dump folder is ignored in this application note. Values from entire register areas of the
controller can be stored in a data dump file.

o The Oscilloscope folder is ignored in this application note. Definitions for scope recordings
(graphic representation of modified register contents covering a defined period of time) can
be stored in this folder.

o Other files, such as Microsoft Office files, can be stored in the Others folder. Thus it is
possible to assign any documentation directly to the project.
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Figure 4
Creating the Symbol File
e Open the Gripper.ssf symbol file by double-clicking the file name in the FileView window.

e This opens a symbol editor (see figure 5) which is roughly similar to use like a spreadsheet. By default,
the symbol editor offers four columns for entries:

o The Name column to enter symbol texts.

o The Value column contains the content of the symbol. This might be a register number or an
input/output address.

o If a specific value is to be pre-assigned to the symbol, for example as constant, this default
value can be entered in the Default column.

o The Comment column provides space for additional comments.
e Besides, the symbol editor allows to insert mere comment lines. Click any location in the symbol editor

with the right mouse button as shown in fig. 6 (or press the key combination Shift - F10) to open a
context menu. From the context menu, select Insert Comment.
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e Important key combinations for the symbol editor:

o Tab key: to go to the next column. The cursor goes to the next line when the end of the line

is reached.

o Enter key: to go to the next line

o Press Ctrl-Z or select Edit / Undo from the menu to undo the last modification.

o Press Ctrl-Tab to toggle between open windows (program editor, symbol editor, etc.).
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Figure 5
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Figure 6

F

o After having defined all symbols as shown in fig. 7, save the symbol file. To do so select File / Save from

the menu or press Citrl-S.

ﬁ Gripper_ssf M=l E3

Hame Value Comment
1 HHHEHRENENE [HPTIT 363636363636 36 3%
2 1Start 101 s=tart-stop switch
3 1iBazeVert 205 baze position wertical
4 iMorkVert 206 working position wertical
5 1BazeHor 207 baze poszition horizontal
B 1WorkHor 208 working pos=ition horizontal
7
g #3%#E¥¥¥E DO[TTETT 2636363636 36 36 36 36
9 oGoVert 101 vertical cylinder down
10 oisrip 10z gripper: on=clozed. off=open
11 oHorBaclk 103 horizontal cylinder baclkwards
12 oHorForw 104 horizontal cvlinder forwvards
13
14 FHEEHEXEXENXE TASK ¥EEREXERER
15 thutomatic |0
16
17 #xx#¥¥¥¥ NITMEER 26363636363 3 363
18 ntGripdpen &
19 -
] | [
Figure 7
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Generating Program Source Text

e Open the program source text file Gripper.spf by double-clicking the file name in the File View window of
the development environment. This opens an empty program editor window.

e You can enter control commands in the program editor by means of key shortcuts which usually start
with the first letter of the corresponding command. Upon entering the corresponding key shortcut, the
input dialog as known from the old DOS-SYMPAS opens and instruction parameters can be entered.

e Comments are indicated in the source text by a leading semicolon (;) or double slashes (/).

In this case, operation seems to be like under DOS-SYMPAS. However, the program
generated by the input dialogs is a mere text file, i.e. unlike DOS-SYMPAS, it is not
possible to return to the input dialogs by pressing the enter key.

Important
Since the program is a mere text file, JetSym offers various options to edit and format
\ / text such as
~ -
e cut/copy/ paste according to the Microsoft Windows standard
-~ =~ e extensive undo /redo possibilities
= e several commands are possible in a line of text
Note e unlimited length of comment lines
e symbol and function names can have a length of up to 127 characters
Gripper. spf [_[O]x]
TASE thutomatic =
IF OUT oGrip THENW ;release item and go to bass pozition
—0UT oGrip

DELAY ntGripOpen
THEH -0UT oGoVert cmowve vertical axis to base position

;1f wertical axis is in ba=e position then move hoizontal axis backwards to base position
WHEN IN iBaseVert THEN

00T cHorForw

OUT cHorBacl

WHEN IN iBaseHor THEN

WHEN IH iStart THEN ;1f START-STOF operating switch i= set then get item
OUT oizoVert

c1f axi= i= in working position then clos=e gripper and mowe up
WHEN IN iWorkWVert THEHN

QUT oGrip

DELAY ntGripOpen

—0OUT oGoVert

WHEN IN iBaseWVert THEN .mowve horizontal axis forward to working position
—00T ocHorBack
00T cHorForw

WHEN IN iVorkHoxr THENW ;lay down item at working position
00T oGaVert

VHEN IN iWorkVert THENW
GOTO thutonatic

e | v
Figure 8
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e After having entered the program as shown in fig. 8, save the source text file containing the program. To

do so select File / Save from the menu or press Ctrl-S.

Creating a Configuration

Unlike the old DOS-SYMPAS which knows file suffixes like *.ppd for DELTA
programs, JetSym does not know controller-specific program source texts and

symbol files.
Controller-specific program parts can be distinguished by defining different
Important configurations.
\ / The support of compiler instructions was extended considerably in JetSym.
~ -~ If a program is to apply to several controllers (e.g. Delta and NANO), operator
languages or machine variants, then the specific program parts can be activated by
- ~ compiler instructions if necessary.
The use of compiler instructions is described in a separate application note.

e Open the Project Settings dialog window by selecting Project / Settings from the menu (key combination
Alt + F7) or via context menu of the project in the FileView window, see fig. 9.

Gripper - Jetter JetSpm
FEil= Edit “iew BuEE=# Buld Setup Tools *Window Help

IS =] E3

G|

“’i% | = & I Set Active Project >
—— Add to Project 3

o

®[BE |wE= &0

. Wworkspace | Settings... ltomatic
EI--- Gripper
|_:_|D Prog Convert DOS Project... 1Gr(i}p_THEN crelease item and go to
: o oGrip
& I”Huul:sert Project into ‘Workspace. . ¥ ntGripOpen
HD Symbal THEH —-CUT oGoVert cmowe wertical axis to b
i) Gripper.ssf
i1 Include ;if wvertical axis is in base position then move
5-&3 Setu WHEN IN iBaseVert THEHN
; p. —0UT oHorForw
~l&] Gripper.ssu OUT cHorBack
----- (Z] DataDump
..... (3 Dsciloscope WHEH IN iBaseHor THEN -
----- (2 Others 1«1

% FunctionsView Filetigw I

SIS

| 4] Build £ FindinFiles 1 }i Findin Files 2  DOS-Sympas f

E dit the project build ahd zetup settings

Ln1,Call [ NOM [

Figure 9
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e The Project Settings dialog window as shown in fig. 10 consists of two parts:

o The left part provides an overview of the current project, i.e. information provided in the
overview:

file names of the master files of source text and symbol file (Gripper.spf and
Gripper.ssf)

version number of the program
language used (currently English is the default)

current configuration (fig. 10 shows that Debug is indicated in the Settings For input
field as configuration for our exemplary project).

o The right part of the dialog window indicates configuration-specific settings which are
categorized in the five following tabs:

General tab (see fig. 10):

The output files generated by the compiler can be automatically stored in various
directories depending on the configuration.

The directories for temporary (Intermediate files) and final (Output files) files can be
set individually. Besides, the destination directory and the file name of the EPROM
file (a program file that is loaded to the controller later) can be specified as well as a
constant file (Data Dump constants), i.e. the file with the default values for the
registers, if necessary.

Sympas tab:
This tab serves to set compiler directives for the current configuration. (The use of
compiler instructions is described in a separate application note.)

Controller tab (see fig. 11):

The settings on this tab refer to the connected controller for which the project is to be
compiled.

The interface settings as well as transmission parameters for the program download
can be modified here.

Customer and Commission tabs:
If necessary, further information of customers (address, telephone, contact person,
etc.) can be entered here.

e For our exemplary project “pick and place” gripper, no settings need to be made in these tabs. The
standard settings are the correct settings for the task described in this application note. You can now
close the Project Settings window.
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Program:
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Comment:
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IGripper.ssf

—

| English
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— Output directaries

Intermediate files:

|Del:uug

Clutput files:
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[ Download file
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o ]

Cancel

Figure 10
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Figure 11
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Compiling and Downloading

e The exemplary project need to be compiled in order to be loaded to the controller as executable
program. To do so, select Build / Build from the menu (key F7) (see fig. 12).

\ / Build checks whether source text files (program or symbols) have been modified after the
~ .~ last compilation and compiles only the modified data again.
~ ~< Rebuild All compiles all source text files no matter whether they have been modified or not.
Clean clears all files of previous compilations. A Build carried out after a Clean has the
Note same effect as a Rebuild All.

Gripper - Jetter JetSym
File Edit e Emiectﬁetup JToolz Window Help

lalcdg & P I
= ey Bebuildal
WDrksPace 'Gr_ipper' Clgan et ic
E|"' EIPFI:E;FL'::S Compare programm ip THEN
L[ BT = Crip
Inll?j;; sF i) Download Ctrl+F5 R
Rk - Flagsh
=-a mbﬂ' Flash - RitM SEREsE
b Gripper.ss =
b Inciude : ; =l axis i=s 1
B3 Etup Reqgister  -» File.D& s==Vert THEH
e @ Gripper.ss File.D&  -» Register giw
..... [Z3 Data Dump [Earstants - Heaqister
----- (23 Osciloscope s=seHor THEN
..... (3 Others Update 0S...
Set Active Configuration. ..
Configurations. .

% Functionsiiew [E] FilsWiew

Figure 12

e The result of the compilation should look similar to what is shown in fig. 13. The compiler should not
indicate any errors or warnings. If the result differs from fig. 13, please check whether all previous steps
were carried out exactly as described in this application note.
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Figure 13

e Load the compilated program to the connected controller by selecting Build / Download (Ctrl+F5 keys)
from the menu (see fig. 14).

Gripper - Jetter JetSym
File Edit Wiew Eruiectﬁetup Toolz: Window Help

Ja@|@nﬁ‘§|ﬁ|ﬁuud F7 )
fkd Rebuild Al
'Fféﬂ Workspace Gripper' Clgan etic
E|--- Gripper files Compare program .
E=+[Z3 Program ip THEN
[ ¥] Grippersg [0 Grip
riie ﬂ ntzriplpen
= Symbol
0 Symba Flash > RAM SRR
L7 Include . . al axis is in
=-E3 [;_,;Itup Register > File. DA azeVert THEN
@ Grppers File D4 -» Rengister giw
--[23 Data Dump IEarstarts - Hegister
T Nl arrnms azeHor THENW
% FunchionsView Update 0S...
E| Set Active Configuration. .. e
Hicompiling Symbc  Configurations...

Gripper.sst
Compiling Program File=s. ..

S rmet =nf

Figure 14

e |f the download has been completed successfully, JetSym will display a report similar to that shown in
fig. 15. If errors occurred during the download, please eliminate them by means of the error message.
Typical error causes are:

o The EM-PK programming cable between computer and controller is not plugged.
o The controller is not supplied with power.

o The incorrect port of the computer is used. Check the setting in the Controller tab, see
“Creating a Configuration®.

o The incorrect controller type or the wrong baud rate is used. Check the setting in the
Controller tab, see ,Creating a Configuration®.
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Ln 1. ol LM v

I Build f Findin Files 1 } FindinFiles 2 } D0S-Sympas §

Daone.

Figure 15

You have just successfully completed your first project in JetSym. Congratulations !
You can now test the functions of your programs and extend them according to your needs.
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