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If you are installing AUTOMGEN from the AUTOMGEN CD-ROM, place
it in your CD-ROM drive.

The installation is launched automatically.

If this does not occur, launch the “Setup.exe” executable which is in the
CD-ROM root.

Configuration required

PC compatible computer, with:

- WINDOWS 98 SE or WINDOWS ME or WINDOWS 2000 or
WINDOWS XP or WINDOWS 2003 or WINDOWS VISTA operating
system,

- 256 MB memory (depending on the operating system: the operating
system itself may require more memory),

- graphics board with a resolution of at least 1024 x 768 in 65536 colors.

Installation in a network

AUTOMGEN can be installed in a network environment.

Execute the installation procedure on the “server” PC (make sure you
have all of the access rights when you carry out the procedure).

To launch AUTOMGEN, on the client PCs, create a shortcut to the
“autom8.exe” executable of the AUTOMGEN installation directory on the
server PC.

Refer to the chapter “additional information on installing AUTOMGEN in

a network environment” for more information about installing
AUTOMGEN and licenses in a network environment.
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Choice of “Beginner / Expert” mode

“Beginner” mode allows beginners to use a “simplified” environment that
Is extremely easy to use.

Increased integration of the Grafcet 60848 standard

The new elements of this standard can now be accessed in the
contextual program editing menus.

Compatibility of files

The files generated by all of the AUTOMGEN? versions can be re-read
by all of the AUTOMGEN? versions.

Physical engine integrated to IRIS3D

The TOKAMAK motor is integrated to IRIS3D. This enables an extremely
realistic simulation of the 3D operational units to be obtained.

Enhanced 3D object handling in IRIS3D

The saving and re-reading of objects and behaviors allows you to
manage libraries of easily reusable objects. Predefined objects
(cylinders, conveyor belts, etc) are proposed as standard. A 3D
operational unit simulation application can now be created in just a
couple of mouse clicks.

Improved links between AUTOMGEN and IRIS3D objects

Enhanced modes allow you to easily handle displacements of complex
objects between AUTOMGEN and IRIS3D. An AUTOMGEN variable
can, for example, give the speed of an object directly. Position reporting
can also be simulated in the manner of an absolute encoder.

Textured IRIS3D objects

Textured objects now provide IRIS3D with extraordinarily realistic
rendering.
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from IRIS3D to AUTOMGEN sheets

A right click on the IRIS3D objects allows you to access the list of
variables and “drag” a reference over to a programming sheet.

AUTOMSIM user-definable object

AUTOMSIM users will appreciate the new user-definable object, which
will allow you to create your own objects.
(see the section of this manual devoted to AUTOMSIM)

from AUTOMSIM to AUTOMGEN sheets

A click on the AUTOMSIM objects allows you to “drag” a reference over
to a programming sheet.

Improvements to the environment

Finally, numerous improvements to the environment, such as the
magnifying glass in the design palette, the simplified palettes in
“beginner” mode, or personalizing menus make AUTOMGEN even more
user-friendly.
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When AUTOMGEN is launched, a choice of mode for the environment is
proposed. “Beginner’” modes make it possible to start using AUTOMGEN
in a “simplified” configuration, with a reduced number of options in the
menus and simplified palettes. This mode is especially suited to people

using AUTOMGEN for the first time. Expert mode offers all of the
applications. You could create your own models (see “project models”).

Starting AUTOMGEN ... A

Open project model | Open a recent used Qroject|

Eeqginner fautomation  Beginner (automation)  Beginner {(electric and
and electric and pn... preumatic)

Do not open this
window when
launching
ALUTOMGEM Open an existing project [ew project 9]
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General views

A.UTDMGEN ¥58.1 - Expert.agn = |EI|1|

;Eile Edit Display Program Tools ‘Window Help

ASHE 3B EEC L

x| B s |t BB RA T

~

[Project x|
EE Praject : [without narme)
----- Folders
----- Syumbolz
[+ Configuration
[+ Documentation
[+ generated files

----- Debug
----- Iriz

----- Automsim
----- Resources

----- B External modules

| Browser

3 Browser | @ Targets | apalette

X releome to AUTOMGEM W2 001 Tabs 4

Workspace

Message
window

| Meszages

K I 4 I )I 4l I'\Infn A Compilation }\ Crebug ,"

IRALS 220354 v

AUTOMGEN'’s main window in “Expert” mode

The environment is fully customizable. The tool bars can be moved (by

dragging their moving handle JJ) and parameterized (menu
“Tools/Customize the environment”).

The state of the environment is saved when you quit it. This state can
also be saved in a project file (see the project options).
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B3 auTomGEN va.1 =101 ]

[Hirle Edt _2] x|

F LI B L R ‘Tool
_ S— : bars ﬁ

Simplified
palettes Workspace
N o

B oot |ﬁ Symbols |

AUTOMGEN'’s main window in “Beginner” mode

HUM 210 IRALE 220384 |
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Selecting targets in expert mode

At the bottom of the browser window there is a “Targets” tab, allowing
access to the list of post-processors installed.

Current I Mame I Wersion
ﬂ PC 5,000
Sk Pl (Tsx37a&Ts.. 8000
gy P72 5,000
%k STEP7 (57200) 5,000
L Y- 5.000
$Eh GE-FANUC 5.000

The active target is indicated with a red tick. Access
to targets displayed in grey is not authorized for the
license installed (see the *“Licenses” chapter for
more details). To change the current target, double-
click on the corresponding line. The targets shown in
this list are the ones selected at installation time. If
the target you want to use is not shown in this list,
re-launch the AUTOMGEN installation and install it.

Selecting targets in beginner mode

In beginner mode, the following window is opened to allow the target to
be selected each time a program is run.

x|

Marne

b

£5% GE-FAN
£33 PLT1
¥y FB
§3y OMRON
6y c

€33 FesTO

€3 T

£5y GEM

al

€23 PI7 (Tsx 37 8 Tsx 57)

LI

€33 MITSUBISHI

£ MITSUBISHI-Q

§39 PANASOMIC

Annuler |

AUTOMGENS®
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Palettes in expert mode

At the bottom of the browser window there is a “Palette” tab, allowing
access to program design elements.

Grafcet elements The palette gives a set of elements that can be
O selected and placed on the sheets. To select an
element, left-click with the mouse in the palette,
expand the selection, release the mouse button,
click in the area selected and move the area
towards the sheet.

The palette also contains the list of symbols for
— the project. You can grab them and drag them
onto a test or an action on a sheet.

A magnifying glass is automatically shown when
the elements displayed are small.

-

Palettes in beginner mode

In beginner mode, the palette contains a reduced group of the simplest
tools for designing programs. Left-click with the mouse over a category
to “open up this category” like a tree structure.

|

J

[Rdsiroisasives

The\palette in “beginner” mode
V elements allow access to sub-elements.
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EJAUTOMGEN 8.1
- File Edit

SH o B e aarl

ELLLH—F

The palette in “beginner” mode showing the “Grafcet” category open

The L element allows a category to be closed.
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Displaying or hiding the project window or message window

Select the « Project » or « Messages » option from the « Window »
menul.

Displaying the work space in full screen mode

Select the « Full screen » option from the « Display » menu. Click on
to exit full screen mode.

Keyboard shortcuts

Keyboard shortcuts are written in the menus. « Masked » shortcuts can
also be used:

CTRL + ALT + F8 Save the project in executable
format

CTRL + ALT + F9 Save the project

CTRL + ALT + F10 Access project properties

CTRL +ALT +F11 Display or hide AUTOMGEN
window

Parameters can be set for the entire
environment, its state is saved when you
close AUTOMGEN. Environment windows
can be hidden. The « Windows » menu is
used to display them again. The work space
can be displayed in full screen mode. The
tabs at the bottom of the browser window are
used to access selection for the current post-
processor and the graphics palette.
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A license establishes AUTOMGEN user rights. The following elements
are established by license:

- the number of all or none inputs/outputs that can be used,

- post-processors that can be used,

- the number of users (only for network licenses).

Registering a license

When you install AUTOMGEN, you can use it for free for a period of 40
days.

You must register your license within 40 days.
To register your license, send IRAI:
- the serial number printed on the label glued to the software box, or
the reference of your delivery note or order form,
- the user code provided with the software indicating the PC where
you have installed the product.
You will then receive an enable code (also called validation code).
The « License » option in the AUTOMGEN « File » menu can be used to
display the status of your license and obtain a user code (click on

« Registering the license »).

License

| o

Enter a licensze Change a license | Move the licenze to another place |
Connect to a netwark, license | [zzonnect fram the network lizense | Cloze I

License status.
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A user code is valid for a period of 10 days.

So a maximum period of 10 days can pass from when you send a user
code to IRAI and when you receive an enable code provided by IRAI.

Sending a user code to IRAI

There are various methods you can use. Exchanging codes by e-mail is
highly recommended as it limits the risk of error.

A single error in the code will prevent the license from
being registered.

Sending a file by e-mail (the best solution)

Enter or change a protection

Y'ou are about to zave or change vour user license [after requesting authorization to use the information if necessany].
t'our uger code muzt be provided to IRAl which will then send you a walidation code.

Y'ou can zend vour uzer code by Telephone ; [33] 4 66 54 91 30,
- by Fax: [33] 4 66 54 31 33
- or by e-mail : contactiztiral.com

The follawing information must be provided: vour complete address and telephone number and arder reference ar delivern
note if required.

Uzer code. careful : '8' is ZERD and *‘0' iz the letter
Im I3935D IBCiEO |2FIG5FI IUHNI.I‘J' I'?'?O'fH IOEFIBE IBHFGE IHHIGE IQGGIH IOE

Pazte a
Read a Copy the user e .
%Da;: it:ea Lf‘ir:r walidation code code to the ;‘::!_'r?‘?#;'n code E:;?E:E:EW
from a file clipboard -
clpboard

YWalidation code

T [ T [ [ [ I [ T |

License registration dialogue box

To generate a file containing your user code, click on « Save user code
in a file ». You can then transmit the file with « .a8u » extension as an
attachment and send it to the address contact@irai.com.
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Copying the user code in an e-mail message

By clicking on « Copy user code to clipboard », you can then paste the
code in the body of the message and transmit it to the e-mail address
contact@irai.com.

By fax (not recommended)

By clicking on « Copy user code to clipboard », you can then paste the
code in a document and send it by fax to 00 33 4 66 54 91 33. If possible
avoid writing the code by hand and print it using a font which
differentiates between the letter « O » and the number zero.

By telephone (highly unadvisable)

By telephoning 00 33 4 66 54 91 30. Be sure to differentiate between the
letter « O » and number zero. Be careful of consonants which are difficult
to tell apart on the telephone (for example « S » and « F »).

Entering the validation/enable code

Validating by a e-mail received file

If you have received an « .a8v » file by e-mail, save the file on your hard
disk, click on « Read a validation code from a file » and select the file.

Validating for a code received in the text of an e-mail

Select the code in the message text (make sure you only select the code
and do not add any spaces to the end). Click on « Paste a validation
code from the clipboard ».

Validating for a code received by fax or telephone
Enter the code in the spaces under the title « Validation code ».

Modifying a license

Modification of a license Involves changing the elements authorized by
the license (for example adding a post-processor).
The license modification procedure is identical to registration.
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Moving a license from one computer to another

This procedure is more complex. The instructions below must be
scrupulously followed to obtain good results. In the instructions below,
« source » PC indicates the computer with the license and the « target »
PC is the PC where the license needs to be moved.

1- if it has not already been done, install AUTOMGEN on the target

PC,
2- generate an « .a8u » user code file on the target PC and move this

file to the source PC (for example on a floppy disk),
3- on the source PC, select the « Move the license to another place »

option,

Moving the license to another PC

Tao move the licenze installed on thiz computer, wou must obtain a uzer code fram the destination computer.

Ilzer code of the destination computer, careful : '0° iz ZERD and '0° iz the letter

Fead & user Paste a uzer
code from a file eei s i live
clipboard
fdave the izensze,
Save the Copwthe
walidation cade walidation code
it & file b the clipboard

Yalidation code of the destination computer, careful '0' iz ZERD and '0° is the etter

| vl | ol m w m a ] a
Cancel |

Dialogue box for moving a license

4- on the source PC, click on « Read a user code from a file » and
select the « .a8u » file that came from the target PC,

5- on the source PC, click on « Move the license »,

6- on the source PC, click on « Save the validation code in a file »,

recopy the generated « .a8v » file to the target PC,

on the target PC, click on « Read a validation code from a file »

and select the « .a8v » file that came from the source PC.

\l
1
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Network licenses

The « akey8.exe » executable manages the network license. This
executable must be launched from one of the network computers. The
network must be able to be used with TCP IP protocol. When launched,
the network license manager is hidden and only a # icon appears in the
WINDOWS keybar. To display the network license manager window,
double click on the # icon in the keybar.

£8 Manager of AUTOMGEN and AUTOMSIM network licenses - ¥2.000 x|

Add a license | Double click on the licenzes to change them Parameters Clase | Hide I

The network license manager

Up to 16 different licenses can be managed by the network license
manager. A network license is characterized by a number of users and a
type of copyright (number of all or none inputs/outputs and useable post-
processors). For each license the number of possible user/s, number of
connected user/s and list of connected users (using AUTOMGEN) is
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displayed in a tree format attached to each license. Each license is
associated to a port number (a numeric value starting from 5000 by
default). The first port number used can be configured by clicking on
« Parameters ».

Adding a network license

You can add a license by clicking on « Add a license ». The license
registration principle is the same as for single license versions.

Modifying a license

Double click on the licenses to modify them. The license modification
procedure is the identical to that used for single license versions.

Connecting to client stations

Click on « Connect to a network license » to connect a client station to a
network license.

Connection to a network protection

b ake sure that the computer where the network, protection is installed has been started, that the protection iz walid and
that the AKEYT EXE netwark icense manager iz running on thiz computer.

Mame of the PC where t_he protection iz inztalled : thiz i the name uzed on the network ko establish the computer where

g

Part [thiz must carrezpand to the part zet on the PC where the pratection iz], thiz walue iz 2et to 5000 by defaulk.

IEEIEIEI

cros|

Connecting to a network license

The PC name (the one from the network) where the « akey7.exe » was
launched must be provided as well as the port number corresponding to
the desired license.

You must register your license with IRAI
(contact@irai.com) by sending your user
code by e-mail (« File/License » menu. The
network license manager is used to manage
multiple licenses on TCP IP network PC's.
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Additional information on installing AUTOMGEN in a network

environment

General information

Two aspects of the AUTOMGEN? installation have to be considered:
installing files on the one hand and managing licenses on the other.
These two aspects are completely separate: you can choose to install
the files either on the hard disk of the client PCs or else on a file server
and, completely independently of this, choose to install either a license
locally on a PC or else a network license on a network license manager.

Installing AUTOMGEN?® on a file server

Benefit: the AUTOMGEN? files are installed just once on a file server,
and updates are simplified.

Procedure on the file server: install AUTOMGEN?. Rights needed: read-
access is sufficient.

Procedure on the client workstations: create a shortcut to the
“autom8.exe” executable, which is in the AUTOMGEN? installation
directory on the file server.

Installing one or more AUTOMGEN? licenses on a network license
manager

Benefit: the licenses are no longer restricted to one PC but can be used
by all of the PCs connected to the network (floating licenses).

Principle: one or more licenses are installed on one of the network’s
PCs. A license authorizes from 1 to n users. AUTOMGEN? may be
launched on client PCs upto the maximum number of users. A license
has the same features for all users in terms of the number of
inputs/outputs that can be used and the types of post-processors that
can be used. If several configurations (several types of licenses) are
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needed, then as many licenses will be created as there are different
types of configurations. When AUTOMGEN?® is launched on the client
PCs, a connection will be created to one or other of the licenses
depending on the features that are wanted.

Actual example: setting up a network of 4 16 1+16 O PL72 licenses, 4 16
[+16 O PL7 licenses + 2 unlimited I/O PL7 licenses. For this: 3 licenses
will be created on the network license manager: 1 license for 4 16 I+16 O
PL72 users, 1 license for 4 16 1+16 O PL7 users, 1 license for 2 unlimited
I/O PL7 users.

Where to install the network license manager: on one of the network’s
PCs (it does not have to be the server) which must be running all the
time (whenever a user would like to use AUTOMGEN?).

Technical constraints: the network must support TCP/IP, the PC where
the network license manager is located must be able to run a WINDOWS
program (application or service).

Installation on the network license manager: on the PC where the
network licenses are going to be managed, install the main
AUTOMGEN?® module + the network license manager.

Registering one or more licenses on the network license manager:
launch the network license manager: (AKEY8.EXE executable, located in
the AUTOMGEN? installation directory). When launched, the license
manager sets up an icon in the bottom right of the WINDOWS task bar.
Left-click once with the mouse to open the window.

Click on “Add a license” to add a license.

Click on “Save the user code in a file” to generate an .n8u file that you
will e-mail to us at the address “contact@irai.com”: we will send back an
.n8v file that you will connect up by clicking on the “Read a validation
code from a file” button.

The licenses installed in this way will then be shown in the network
license manager with the serial number and characteristics of the license
and the associated port number. It is this port number that will allow
clients to connect to a specific license.
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Installation on the client workstations: launch AUTOMGENS?, and in the
“File / License” menu select “Connect to a network license”.

Enter the name of the PC where the network license manager is running
(or its IP address) and the port number (this number makes it possible to
identify the license you want to connect to, if there is more than one).

It is also possible to add an argument in the AUTOMGEN?® launch
shortcut in order to force connection to one network license.

The argument is:

INETLICENSE=<name of the PC where the network license manager is
located>,<port>

Make sure that “NETLICENSE” is correctly spelled: S not C at the end.
For example:
INETLICENSE=MYSERVER,5001

Several launch shortcuts can be created in order to connect to different
licenses.

Possible problems: if you use a firewall, make sure access is authorized
to the ports used by the network license manager (those displayed in the
network license manager).

Installing the network license manager as a service under WINDOWS
NT, 2000, XP, 2003 and VISTA: see the following chapter.

Displaying the status of the licenses remotely: to display the status of the
network license manager on a different PC from the one on which the
network license manager has been launched (or if the “service” version
of the network license manager is being used), use the
“spya8protnet.exe” utility, which is located in the AUTOMGEN?®
installation directory.

Installing the network license server as a service

The “NT Service” key server allows the AUTOMGEN?® network licenses
to be managed on a WINDOWS NT4, 2000, 2003, XP or VISTA
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workstation without opening a session. Unlike the AKEY8.EXE
“executable” version, AKEYBNT.EXE does not allow either the
protections or the connected users to be displayed.

Before installing the key server as an “NT service”, you are
recommended to make sure that the key server works properly with the
“executable” version: AKEY8.EXE.

Launch the “akey8nt —i” command line to install the NT key server
service. The AKEY8BNT.EXE executable is installed in the AUTOMGEN
installation directory.

So that the service starts automatically:
- under WINDOWS NT4: in the “Start/Parameters/Configuration
Panel” menu, select the “Services” icon the “AKEY8” line, click on
the start button and select the “Automatic” button.

Reboot your PC so that the key server is activated.

- under WINDOWS 2000, 2003, XP or VISTA: in the
“Start/Parameters/Configuration  Panel” menu, select the
“Administrative Tools” icon then the “Services” icon. Right-click with
the mouse on the “AKEY8” line and select “properties”. In the

“Startup Type” option, select “Automatic”. In the “Recovery” tab,
select “Restart the service” in the “First Failure” area.

Uninstallation

Launch the “akey8nt —u” command to uninstall the NT key server
service.

Errors

After having uninstalled the AKEYBNT.EXE service, use AKEY8.EXE to
determine the cause of any malfunctions.
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AUTOMGEN? is strongly based on the idea of a project. A project groups
together the elements that compose an application. The browser (see
page Erreur! Signet non défini.) displays all the project elements
(sheets, symbols, configuration, IRIS objects etc.) in a tree format.

The new file format of AUTOMGEN? (files with « .AGN » extension)
includes all project elements.

When you save an « .AGN » file you are assured of saving all the
elements of an application. You can easily and effectively interchange
applications created with AUTOMGEN.

« .AGN » files are compacted with « ZIP » technology, they do not need
to be compressed to be interchanged, their size is already optimized.

All the files generated by AUTOMGEN?® can be re-read with all of the
versions of AUTOMGEN?®: upward and downward compatibility.

Files generated with AUTOMGEN

The files created with AUTOMGEN’ can be opened directly in
AUTOMGEN?,

Importing an application from an earlier version of AUTOMGEN

(version 6 or earlier)

You need to import all of the sheets (“.GR7” files) and any symbol file
(“.SYM” file). To do this, use the import procedures described in the
following chapters.

Generating a free distribution executable file

The « Generate an executable » command from the « File » menu
IS used to generate an executable starting from a project in
progress (an « .EXE » file executable on a PC with WINDOWS).
The AUTOMGEN « viewer » is automatically integrated with the
generated executable (the executable user does not need
AUTOMGEN). This viewer makes it possible to use the
application without modifying it. You can easily distribute your

AUTOMGEN?® 35 ©opyright 1988-2007 IRAI



Environment

applications. The generated executable is not covered by
copyright. This technique is normally used for producing a
supervising application.

Modifying project properties

With the right side of the mouse click on the « Project» element on the
browser and select « Properties » from the menu.

Modifying security options
You can restrict reading or modification access to a project by
passwords.

Advanced options

« Save the environment aspect with the project »: if checked, the position
of the windows and the aspect of the toolbars are saved in the « .AGN »
file. When the project is opened, these elements are reproduced.

« Hide the main window upon launching ...»: if checked, the
AUTOMGEN window is hidden when the project is opened. Only IRIS
objects incorporated in the project will be displayed. This option is
normally used to create « package » applications which only leave IRIS
objects displayed. Use the [CTRL] + [F11] keys to redisplay the
AUTOMGEN window.

The other options are used to change the display of the AUTOMGEN
window when a project is opened.

User interface

« Block IRIS object configuration »: if checked, a user cannot modify
IRIS object configuration.

The other options are used to modify the behavior of the user interface.

Model

« This project is a document model »: if checked, when opened all the
options and the documents it contains act as a model for the creation of
a new project. This functionality is used to create standard configuration
which can be uploaded when AUTOMGEN is launched (for example a
default symbol file or a default processor configuration).

Defining a mode

To define a mode that can be used when launching AUTOMGEN (like
the “Expert” and “Beginner” modes), save a project model in the
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“models” sub-directory of the AUTOMGEN installation directory. An
image can be linked to a model. To do this, create a “jpg” format file with
the same name as the “.agn” file. This file must have the following
dimensions: 120 pixels wide by 90 pixels high.

Automatic GO

«Automatic go at project launch »: if checked, the application is
automatically run when a project is opened.

The project is used to group together the
elements of an AUTOMGEN application.
Once regrouped, the elements form a
compact file with « .AGN » extension. The
project models are used to be able to easily
manage different software configurations.
Generation of executables makes it easy to
distribute applications.
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Browser tree

AUTOMGENS®

A central element for application
management, the browser is used for
fast access to different application
elements: sheets, symbols,
configuration, printing, IRIS objects etc.

The «+» and « -» icons are used to
develop or retract project elements.

Actions on the browser are effected by
double clicking on the elements (opens
the element) or by clicking with the right
side of the mouse (adds a new element
to a project, special action on an
element etc.).

Certain operations are effected by
dragging and dropping the elements and
moving them on the browser.

The colors (generally called up at the

bottom of documents in the work space)
are used to identify families of elements.
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A sheet is a page where a program or part of a program is designed.

Using sheets is extremely simplified in AUTOMGEN®. The sheet
chaining orders needed in the previous versions are no longer used. For
multiple sheets to be compiled together, they only need to be in the
project.

The icons associated to the sheets are shown below:

- [ normal sheet,

- [ normal sheet (excluding compilation),

- sheet containing a macro-step expansion,

- [Hi sheet containing a function block program,

- sheet containing a key,

- Il sheet containing a key (excluding compilation).

- sheet containing an encapsulation,
Icons are marked with a cross indicating a closed sheet (not displayed in
the work space). Double clicking on this type of icon opens (displays) the
associated sheet.

Adding a new sheet

With the right side of the mouse click on the « Sheets » element on the
browser then select « Add a new sheet ».

Select the sheet size (XXL is the

recommended format, the other
formats are for older versions of
AUTOMG EN' G EM MA is Only Size [the dimensgions of the surface of the falder, <L can be uzed to create
used for Creatlﬂg GEMMA very large folders [recommended). To create a Gemma select "Gemma''.

models).

|><><L [wery large folders] j

The sheet can be given any
name, but each project sheet Cornrments (for example the last modifications, the authar et ..].

i Create BAAS2002.
must have its own name. E it E/B/9000.

The comment area is up to your
discretion for modifications or
other information relative to each

sheet. Set the charactenstics of the new falder, itz size, itz name plus

Ok,
any comments. You can edt all of these later.
LCancel |
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Importing old AUTOMGEN version sheets, importing CADEPA sheets

With the right side of the mouse click on the « Sheets » element on the
browser then select « Add one or more existing sheets ».

Bechercher dans : I i3 applications automgen j = l-je; 'r
_lab [ domotique [ lexe
aox Cdxf ca exemples
[ Jask Clerm ca fzaz
| barrigre Cermet 3 auyan
| Ibenchmark [ lessai aukormgen Ca packaging
_lbug [ essais (g7
1] | i
Marn de fickier : fl Duvrir I
Tupe: | AUTOMGEN folder*.qr7) =] Annuler |
o

Selecting one or more sheets to import.

From the « Type » list select « AUTOMGEN » or « CADEPA » for the
sheet type to import then click on OK.

There are some restrictions for importing
CADEPA sheets:

- the step numbers must be individual (the
same step number cannot be used on
multiple sheets),

- references must be converted with links to
CADEPA before being able to import
them.

By keeping the [CTRL] key pressed down, you can select multiple
sheets.

Modifying the sheet compilation order

The sheets are compiled in the order they are listed in for the project. To
modify this order, click on the sheet with the left side of the mouse on the
browser and move it in the list.
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Deleting a sheet from the list

With the right side of the mouse click the sheet to be deleted on the
browser and select « Delete » from the menu.

Exporting a sheet to a « .GR7 » file

With the right side of the mouse click the sheet to be deleted on the
browser and select « Export » from the menu.

Copying, Cutting, Pasting a sheet

With the right side of the mouse click the sheet on the browser and
select « Copy/cut » from the menu. To paste, with the right side of the
mouse click on the « Sheet » element on the browser and select
« Paste ».

This option makes it possible to copy or transfer sheets from one project
to another.

Renaming a sheet
See « Modifying properties » below.

Modifying sheet properties.
With the right side of the mouse click the sheet on the browser and
select « Properties » from the menu.
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You can modify the
Name sheet name, the syntax
Folder 1 used for literal

language and variable
names. The « Do not
compile this sheet »

Size [the dimenzionz of the folder surface]

|><><L [y large folders) j option is used to
—Literal language——— | [~ Folder type exclude the sheet from

o . C
A Eﬁ;ﬂ;m £ Normal the compilation. The
" Macro-step expanzion « Display in GEMMA
. 7 . ??:ZE“D” block format» option is only
P available if the sheet
 AUTOMEEN _format is GE_MMA and
(+ AUTOMGEN and IECT131= | | [~ Do not compile this folder is used to display and
e f I} Displa it GEM St modify a sheet in

ac E LIEE 0

[ inputsfoutputs except set GEMMA format. The
symbals « Block the of use
inputs/outputs other
Comments [for example the last modifications, the author ete ... than set symbols »
Create 5/6/2002. option blocks the use of

Edit 6/6/2002. i, %I, 0 %q variables

not attributed to
symbols. Access to the
This dialogue box displays the falder properties. sheet can be protected
by a password. -The

| « comments » area is

Canicel . .
= left to your discretion.

The list of symbols provides the correspondence between « symbol »
names and variable names. A project may only have one symbol table.

Creating a symbol table

With the right side of the mouse click on the « Symbols» element on the
browser and select « Create a symbol table » from the menu.

Importing a symbol table

With the right side of the mouse click on the « Symbols» element on the
browser and select « Import a symbol table » from the menu.
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Post-processors

This section contains all the post-processor configuration elements (see
the post-processor manual for more information).

Compiler options
Double click on this element to modify the settings of compiler options.

Documentation

This is used to access the file printing function (double click on the
« Print » element. You can print a complete file composed of an end
paper, cross reference table, symbol list and sheets. The print setup
function is used to display all these elements.
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Generated files

Generating the instruction list in pivot code

By double clicking on « Pivot code » you generate a list in low level literal
language (AUTOMGEN pivot code). Viewing of the generated code is
normally reserved for specialists involved in understanding the
translation methods used by the compiler.

Generating the cross reference list

Double clicking on the « Cross reference » element generates and
displays the list of variables used in an application with any associated
processor variables and the name of or sheet(s) where they are used.

Post-processors

The other elements concern the files generated by the post-processors:
Instruction lists are in processor language.

Settings
Contains the tools to display and modify the state of the variables.

Viewing and modifying a variable or variable table

With the right side of the mouse click on « Settings » and select
« Monitoring » to open an element where you can see the state of a
variable or variable table.

‘ Next variable _ Select a
variable

e

‘ | Close

Previous

variable S—— Modify the state rcr)lgin the
u
A monitoring window. of a_mother
variable
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Modify the
variable state by
clicking in this
area

Click on this button to display
the expanded information

(automaton symbols and
“" el iz pole eis names of variables)

associated with each variable

Re-size the window by

! dragging one of the
edges in order to see
more or fewer variables

The monitoring window in “Variables Table” mode

Click on these buttons
to change the size of
the information
displayed in the table
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IRIS objects

IRIS 2D objects are used to create consoles, supervision applications
and simulation applications of 2D operating parts. IRIS 3D is used to
create simulation applications of 3D operating parts. Each IRIS 2D object
appears in the project tree (see the chapters IRIS 2D references and
IRIS 3D references for additional information).

Adding an IRIS 2D object

Click with the right side of the mouse on « Add an IRIS 2D object ». The

object selection assistant is used to select it and set its parameters.

- by objects
-- Freset objects
=8 B aszic objects

Conzole

Button and light

Object

Digital walue

Screen, keyboard, meszage ligt
Sound

Data archive
Frogram
Dialague bow

Analog walue

Parameters Walles

Fresiem

|1ze the tree to zelect an object. Modify any
parameters if neceszany [by clicking on the elementz
ift the "values" column] then click on "Open'' to add
the object to a project.

@ | Cancel | Open I

Selection assistant for an IRIS 2D object

AUTOMGEN?® 46 ©opyright 1988-2007 IRAI



Environment

Deleting an IRIS 2D object

With the right side of the mouse click on the IRIS object on the browser
and select « Delete » from the menu.

Displaying or hiding an IRIS 2D object
With the right side of the mouse click on the IRIS object on the browser
and select « Display/hide » from the menu.

Cutting, copying, pasting an IRIS 2D object

With the right side of the mouse click on the IRIS object on the browser
and select « Copy » or « Cut » from the menu.

To paste, with the right side of the mouse click on the « Sheet » element
on the browser and select « Paste ».

To paste an IRIS object on a console, select « Paste» from the console
menu or click with the right side of the mouse on the console on the
browser and select « Paste».

Adding a new IRIS 2D object on a console

Select « Add an object » from the console menu or click with the right
side of the mouse on the console on the browser and select « Add an
object on the console » from the menu (for more information on the
console see the chapter « Console » object)

Modifying the properties of an IRIS 2D object

With the right side of the mouse click on the IRIS object on the browser
and select « Properties ». For higher level objects (parent objects),
special properties can be accessed:
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Properties of an IRIS 2D object

— Wisibility

......................................

™ Mot visible at launch
™ Vizgible only in dynamic display
™ Vizible only during dynamic display

— Initializatian

[ Reinitizlize when passing to dynamic dizplay

) Other object properties ... Cancel k.

(m]

Properties of high level objects

Display establishes under which conditions the object is displayed or
hidden. The reinstallation option is used to return an object to its initial
state when dynamic display is launched (normally used for OP simulation
applications).

Setting an object model accessible on the assistant

With the right side of the mouse click on the IRIS object on the browser
and select « Save as model » from the menu.
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Save an IRIS 2D object model

..... 1 16 Abzrizze de 'objet en pisels
..... 1 24 Ordonnée de 'objet en pikels
..... [] wIDTH 100 Largeur de I'objet en pixels
..... ] HEIGHT 100 Hauteur de l'objet en pikelz
..... [ ] HELF Texte d'aide
..... [ ] BUBEBLE Texte bulle
..... [] IDEMT 0 Indentificateur de 'objet e
----- [ ] COLOR_BACKI 212,208,200 Couleur fand éteint
----- [ ] COLOR_BACK.?2 255 205,255 Couleur fond allumeé
..... [] COLOR_CAR 0.0.0 Couleur des caractéres
..... 1 FOMT il Fonte de caractéres
..... [ ] BF_TYPE 1 Tupe de Bp 1=bp, 2=voypant, 3
..... [] BP_MONO 1 Monostable [1] ou bistable (0]
..... [] TITLE Text Titre
----- [] ACTION_DOwWHN o0n=1 Action[z] azsociée(z] & l'état b, -
4| | LlJ
Check the elements that need to remain accezsible for zetting object parameters. The ather parameter:
will be zet in the zame wayp az the current object configuration.
Cancel |
2

Selection of modifiable parameters for users of your models

You can select the list of parameters which remain accessible to the user
on the assistant. By clicking on « Save », you save your object model.
The storage directory for object models is « <AUTOMGEN installation
directory>\i2d\lib ». You can use a sub-directory called « my objects » for
saving your models.

Importing an IRIS 2D object in an earlier version of AUTOMGEN

With the right side of the mouse click on the « IRIS» element on the
browser and select « Import IRIS 2D objects ». Select one or more
« .AOF » files.

Creating an IRIS 3D console

With the right side of the mouse click on the « IRIS » element on the
browser and select « Add an IRIS 3D console » (see the chapter on IRIS
3D for more information).
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Resources

This project element is used for adding all types of files to a project. Files
which are added will become an integral part of the project and will be
saved along with the other elements. To refer to a pseudo directory
where the resources are, the key word « <RESDIR> » can be used in the
specific directory name in AUTOMGEN. For example IRIS objects can
refer to bitmaps if they are included in the resources.

Adding a file to the resources

With the right side of the mouse click on the « Resources» element on
the browser and select « Add » from the menu.

Deleting a file from the resources

With the right side of the mouse click the resource file on the browser
and select « Delete ».

Renaming a file in the resources

With the right side of the mouse click the resource file on the browser
and select « Rename ».

Modifying a file in the resources

With the right side of the mouse click the resource file on the browser
and select « Modify ».

Adding and converting 3D STUDIO files in the resources

3D STUDIO files can be converted into .x files and added to the
resources by clicking with the right side of the mouse on the
« Resources » element on the browser and selecting « Import 3D files »
(see the chapter IRIS 2D references and IRIS 3D references for more
information).

External modules

These elements are reserved for executable modules developed by third
parties and interfaced with AUTOMGEN.
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The browser is used to display and manage
all the project elements. By double clicking
on the elements or by clicking with the right
side of the mouse, you access the different
functions applicable to each element.
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Various tools are available for designing programs.

Designing with the assistant

This is without doubt the simplest when starting with AUTOMGEN. With
the right side of the mouse click on an open sheet in the work space and
select « Assistant » from the menu. You will then be guided for making
selections. When you have finished click on « OK » and put the design
on the sheet by clicking with the left side of the mouse.

Grafoet | Ladder | Flow chart | Function blocks |
'O i T v Initial step v Loop v action rectangles EE Steps
" divergence in Or _
EE branches IHD first
" divergence in fnd
Em interwal
I:I -
M |10 H
Ok, I Annuler

The assistant
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Designing with the shortcut menu

Click with the right side of the mouse on an open sheet in the work
space, the menu will propose a series of elements that you can put on
the sheet. This is an instinctive and fast creation method.

Designing with the pallet

By selecting elements on the pallet you can quickly create programs
starting from previously created elements.

Enhancing and customizing the pallet

« .GR7 » files are used to set the pallet, they are located in the directory
« <AUTOMGEN installation directory>\pal ». You can delete, modify,
rename or add files. To generate « .GR7 », files use the « Export »
command by clicking with the right side of the mouse on a sheet on the
browser. The names displayed on the pallet are « .GR7 » files. Relaunch
AUTOMGEN for a new element to be displayed on the pallet.

Designing with the keyboard keys

Each key is associated to design blocks. The « Blocks » element also
provides access to the blocks. The table below lists the blocks and their
use.

Delete block
‘ Aspect|| Associated key Comments Languages
[A] Delete Used to make a cell blank All
again
Link blocks
Aspect Associated key Comments Languages
Vertlcal link Llnk from top to bottom
or bottom to top
e [F] Horizontal link Link from right to left or All
left to right
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— [G] Upper left corner Link towards the bottom All
right or bottom left
— [H] Upper right corner | Link towards the bottom All
left or bottom right
L [1 Lower left corner Link from top to right or All
left to top
— [J] Lower right corner Link from top to left or All
right to top
— |— [Z] Cross Crosses two links All
Grafcet blocks
Aspect | Associated key Generic name Comments
[:| [B] Step Normal step Grafcet
@ [C] Initial step without Initial step without Grafcet
activation activation
@ [D] Initial step Initial step Grafcet
E Macro-step Only available in the Grafcet
shortcut menu
[+] Encapsulating step An encapsulation must Grafcet
: be linked
@ [-] Initial encapsulating step | An encapsulation must Grafcet
. be linked
X Initial state mark Défine intial state foran |  Grafcet
encapsulation
+ [T] Transition Transition Grafcet
T [$] Source transition Can replace the Grafcet
transition symbol
1 [£] Exit transition Can replace the Grafcet
transition symbol
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Link for action on Use the following Grafcet
transition crossing | element to design the
action rectangle
Start of an action Use the [X] and [Y] Grafcet
— rectangle on transition | elements to end the
crossing rectangle
— K] Left limit of an « And » | Compulsory to the left Grafcet
divergence of an « And »
divergences
— [L] Supplementary branch | Do not use as a left or Grafcet
of an « And » right limit of an « And »
divergence or an divergence
« And » convergence
- [M] Right limit of an Compulsory to the right Grafcet
« And » divergence of an « And »
divergence
—_— [N] Extension of an « And » | If placed in the [K], [L], Grafcet
divergence [M], [P] or [O],[P].[QI,
[L] blocks
L [O] Left limit of an « And » | Compulsory to the left Grafcet
convergence of an « And »
convergence
—_— [P] Supplementary branch | Do not use as a left or Grafcet
of an « And » right limit of an « And »
convergence or an convergence
« And » divergence
=L [Q] Right limit of an Compulsory to the right Grafcet
« And » convergence of an « And »
convergence
. [R] « Or » divergence Do not use as a limit of Grafcet
an « Or » convergence
o [S] « Or » convergence Do not use as a limit of Grafcet
an « Or » divergence
—{ [U] Skip or repeat left step | « Or » convergence or Grafcet
divergence
}— [V] Skip or repeat right step | « Or » convergence or Grafcet

AUTOMGENS®

55

©opyright 1988-2007 IRAI



Environment

divergence

T [SPACE] on an
[E] block

Link towards the top

For relooping and
repeating steps

Grafcet

Flowchart blocks

Aspect| Associated

key

Generic name

[0] (zero) Flowchart assignment | Separates the « test » Flowchart
from the « action »
area
{ }o [1] « Not » function Complements the Flowchart
block input signal
1& } [2] « And » function Combines the inputs in Flowchart
an « And » logic
x1 [3] « Or » function Combines the inputs in Flowchart
an « Or » logic
1 | [4] Block environment | Enlarges an « And » or | Flowchart
« Or » function block
{ [5] Bottom of block Ends an « And » or Flowchart
« Or » function block
Ladder blocks
Aspectt Associated key Generic name Comments Languages ’
— [ Start left coil Starts an action Ladder
— DI Start right coil Ends an action Ladder
—{ [U] Left limit Ends the diagram Ladder
}— [V] Right limit Starts the diagram Ladder
. [R] Connection « Or » function Ladder
B [S] Connection « Or » function Ladder
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Aspect | Associated Comments Languages
key

Environment

Action rectangle left

limit

Starts an action

Grafcet and Flowchart

_(

juxtapose action
rectangles

[X] Action rectangle Extends an action | Grafcet and Flowchart
environment
[Y] Action rectangle Ends an action Grafcet and Flowchart
right limit
i [] Left side of a Starts a double action | Grafcet and Flowchart
double action rectangle
rectangle
1] Middle of a double | Prolongs a double | Grafcet and Flowchart
- action rectangle action rectangle
[%] Right side of a Ends a double action | Grafcet and Flowchart
- double action rectangle
rectangle
[S] Divergence Action Used to vertically | Grafcet and Flowchart

— IV

Divergence Action

Used to vertically
juxtapose action

Grafcet and Flowchart

1 (@]

action

action

rectangles
A [#] Action on Defines the type of Grafcet
activation action
v [] Action on Defines the type of Grafcet
deactivation action
Event-driven Defines the type of Grafcet
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Test blocks
Associated Generic name Comments Languages
key
—A [7] Left limit of a test Starts a test Flowchart and ladder
— [6] Right limit of a test Ends a test Flowchart and ladder

Organization chart blocks

Associated Generic name Comments Languages
key

l [<] Organization chart | Indicates the inputina| Organization
input rectangle chart

,:f [=] « False » output Output if a test Organization
rectangle is false chart

Function block blocks

. .
key

’|" Upper Ieft corner of a | Starts the name of the | Function block
function block function block

*’t [9] Upper right corner of a | Ends the name of the | Function block
function block function block

l [:] Lower left corner of a | Adds an input to the Function block
function block function block

|| [:] Left limit of a function | Adds an input to the | Function block
block function block

” [>] Right limit of a Adds an output to the | Function block
function block function block

} [?] Lower right corner of a| Adds an output to the | Function block
function block function block
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Other blocks

. S
key

Comblnatlon / Thls block is a link Grafcet /
transition link between the Logical Flowchart /
Diagrams or Ladder Ladder

languages and the
Grafcet language

Documenting program elements

To document program elements, click below with the left side of the
mouse. To create comments, click on a blank space on the sheet. To
validate modifications, push the [Enter] key or click outside the editing
are with the left side of the mouse. To delete modifications, push the
[Esc] key or click outside the editing area with the right side of the
mouse.

When editing tests and actions, a « ... » button appears under the editing

area. If you click on it you access an assistant for creating tests or
actions.
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Editing a test

$i0|

---"izq IEC Variables

-y AUTOMGEN variables
----- ks Symbols

-+ 0 Operators

Double click on the elements or drag them into the editing area. Cancel |

2

Test creation assistant

Adding symbols

To create a symbol, click with the right side of the mouse on the symbol
table in the work space and select « Add ». Or click the ®* button on the
toolbar. You can also launch program compiling containing unset
symbols. You will be asked for variables corresponding to the symbols
during the compilation.
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M arne

Azzociated variable

Azzociated comments

The name can contain any character with the exception of " K
& long iz rezticted to 512 characters. & vanable name must

comply with 1EC-1131-3 ar AUTOMGEM gyntas. Cancel

e

Attribution of symbols during compilation

be guided by it.

o XD /)

ol e

SoG
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To easily design a program, create a new
sheet, then click with the right side of the
mouse on the bottom of the sheet. Select
« Assistant » from the menu, you will then
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To run an application easily

The ® button on the toolbar is the quickest way to see application run
results. This pushbutton activates the following mechanisms:

compilation of the application if it is not updated (not already
compiled after the last modifications),

installation of the run module (with downloading if the current target
is a processor and following the connection options),

passage of the target to RUN,

activation of the dynamic display.

To end the run

Click on IE . On the processor target, the program continues to be run
on the target. On the PC, the program is stopped.

To compile only
Click on % .

To stop the compilation
Click on #* .

To connect to a processor or install a PC
Click on = |

To disconnect a processor or uninstall a PC
Click on =% .

To put the target in RUN mode
Click on & |

To put the target in STOP mode
Click on H

To initialize the target
Click on % .
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To run a program cycle on the target (generally not supported on
processors)

Click on =¢ .

To activate the dynamic display
Click on = .

To run an application, click on the « GO »
button. To end the run, click again on the
same button.

R
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The compiler translates the sheets into a set of pivot language equations
(these can be displayed by double clicking on the « Generated code /
pivot language » element on the browser).

The pivot language is then translated into a language which can be run
by a post-processor (the current post-processor can be displayed and
selected by double clicking on the « Targets » panel accessible by

clicking on the « Targets » tab at the lower part of the window where the
browser is.

Modifying compiler options
Double click on the element « Configuration / Compiler options».

Displaying compilation messages

The « Compilation » panel on the messages window contains the counts
produced by the last compilation.

Finding an error
By double clicking on error messages, you can find the source.

=10/ x|
JJ File Edit Display Program Tools ‘Window Help ;Iiliﬂ
[asa|e||m mEEA == 0= e ||aa s
x| q
= Froject : [without name] < | I_I I-l | il
Elﬁ Folders -
[ Folder 1 69
El‘ Symbals
o ‘ error ; 000a : twa
[+l Configuratian I transitions following
Dlocumentation | each other
[+ Ty generated files - | |_|
- Debug 10 _ILI
- Iris - lIJ 4

Twip [an @ | | B Folder 1.GR7 [B_ Symbals |

Z[|AUTOMEEN compiler wersion 7.003 -
Falder: Folder 1 —
(folderFolder 1,%=4,%=8): armor : 0005 : dwao tranzitions following each othe s
End of compilation with emars. ;I
FTET| hlbl“ Irifo hﬁnmpili{ﬁnnﬂ Dehug f'

| [ | 3te STEPH 202995 | |

An error message and its source
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If the message windows are hidden and if one or more errors are
detected by the compiler, a dialogue box indicates the first error detected
(to display the message windows: use the « Messages » command from
the « Windows » menu).

At the end of the compilation the
« Compilation » window provides a list of
any errors. By double clicking on the error
messages, the site in the program that
caused the error is displayed.

/"?—'

AT
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The « run PC» target is an actual processor loaded in your PC.

You can:
- test your applications,
- drive a virtual operating part created with IRIS 2D or 3D,
- drive input/output cards connected to the PC.

the number of variables

Double click on the « Configuration / Post-processors / Executor PC /
Variables » element.

Mumber of variables for the execution
Automatically reserves the number of Tl - |'| ] ﬂ
[w wariables used in the application : P
{recommended] -
‘ Cutputs : I-I LLEL ﬂ
Set the number of wariablez stated for the Time delays : I32 ﬂ
execution here. [f “Automatically resemve " iz
checked only the compiler allocates the number ) |'| Q000 ﬂ
of wariables uzed [bazed on the highest number). Counters : =
16 bit words : I-I LLEL ﬂ
32 bit words IEDDEI ﬂ

Real words IEDDEI il
Cancel | ok I

Selecting the number of variables

The space needed for the variables used in the application is
automatically reserved by default. You can manually select the amount
of memory to reserve for each type of variable. This may be necessary if
an indexed addressing is used to access a variable table.
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PC system variables

Bits 0 to 99 and words 0 to 199 are system variables and can not be
used as user variables in your applications. The two tables below provide
details on the PC system variables.

Bits |Use

0 active at first cycle, activation of initial Grafcet steps
1to 4 |reserved for I/O drivers

5to 7 |reserved for I/O driver errors

8 error on watchdog overflow is equal to 1

9 and |error general PC fault

10

11 run mode 1=RUN, 0=STOP

12 emergency stop pass to 1 in the event of an error or set to 1 to stop the program

13to |reserved for drivers

29

30 bit associated to timer 1

31 bit associated to timer 2

32 bit associated to timer 3

33 bit associated to timer 4

34 bit associated to timer 5

35 bit for repeating sector (pass to 1 on repeat sector, reset to zero is the job of the
programmer)

36 setting this bit to 1 causes reading of the clock in real time and transfer to System
words 4, 5, 6, 7, 8, 51 and 52.

37 setting this bit to 1 causes writing of System words 4, 5, 6, 7, 8, 51 and 52 in the
real time clock.

38to |reserved

55
56 division by zero

57 to |reserved for future versions

67

68 to |reserved for the stack of boolean processing

99

Words | Use

0 reserved for the upper part of the multiplication result or the remainder of the

division

1to 3 |timers in milliseconds
4 timer in 1/10 second
5 timer in seconds

6 timer in minutes

7 timer in hours

8 timer in days
9 to 29 | reserved for I/O drivers
30 timer 1 counter
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31 timer 2 counter

32 timer 3 counter

33 timer 4 counter

34 timer 5 counter

35 timer 1 procedure

36 timer 2 procedure

37 timer 3 procedure

38 timer 4 procedure

39 timer 5 procedure

40 lower part of clock reference
41 upper part of clock reference
42 to |reserved for 1/O drivers

50

51 timer in months

52 timer in years

Modifying the run period

Double click on « Post-processors / Executor PC / Run ».

— Bun lype

¥ Periodic execution

Period in milliseconds
a0

il Cancel |

Setting the run period

Driving inputs/outputs

Double click on « Configuration / Post-processor / Executor PC / I/O
Drivers ».
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Input/output drivers for PC execution

Driverlz] uged by the PC executer Driverls] available

o ATECH 10 B MILLENIL

Add
8 CIF 10 & MoDBUs
Delete | o) ELECTROME it model MMDDULIN
o) ELECTROME parallel 10 M Pla, 8255
o) ELECTROME RS23210 MF’ILDTE 10
ap ELECTROMIGUE DIFFUSION 10 MF’ILDTS 10
el FISCHERTECHMIK, parallel 10 MF‘ILDTIKE
o FISCHERTECHMIK. R5232 10 MF’DLYDIS
T INTR2 10 B Poltanctii
o JBLS MODBLS MHF‘XID CR
e JEULIM 1O MTSXD? SC
o Fe000VELLEMAN 10 CARD MTSXWED!
T LEGO 977110 MZELID SCl
e LEGD 10
e micio-uging FARMIC model
Set parameters | | _pl
The input/output drivers are uzed to drive one or more input/autput zpstemns connected to the PC. The PC
runz automatically and is uzed ta diive the inputs/outputs starting from the executer PC. Cancel | OF. I

Adding an I/O driver
Select a driver from the list on the right and then click on « Add ».

« Set parameters » is used to configure certain drivers.

The executor PC transforms your PC into a
program processor, it can be used to drive
inputs/outputs directly connected to your
computer.

-":':g

L

S
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IRIS 2D objects are used to create supervision and simulation
applications of 2D operating parts.

The link between the objects and the automatically functioning
applications is always created by interchanging the variable state.

IRIS 2D objects are contained in WINDOWS windows.

Text

An IRIS 2D object

IRIS 2D objects have two possible states: the « Configuration » mode
(used to modify the object characteristics) and « Use » mode (for using
an object). The « User » mode is also called « Employ » mode.

Modifying object displa

The objects can be hidden or displayed. This property can be specified
when opening an object or when changing the state of the dynamic
display in the environment. Only higher level objects (not objects located
on a console) can be displayed or hidden. Objects located on a console
are displayed or hidden at the same time as the console.

To dynamically modify the visibility of objects, click with the left side of
the mouse on the objects on the browser and select « Display/Hide ».

To modify the display properties, click with the left side of the mouse on
the objects on the browser and select « Properties ».

AUTOMGEN?® 70 ©opyright 1988-2007 IRAI



Environment

Properties of an IRIS 2D objeckt

— Wizibility

......................................

" Mot visible at launch
™ Wizible only in dynamic display
i~ Vizible anly during dynamic display

— Initialization

[ Reinitizlize when pazsing ta dynamic dizplay

@ Dther object properties ... Cancel | 1] 4 I

Display properties of an object.

Ing object characteristics

Removing an object

Method 1: click the X button on the surface of the object.
Method 2: with the right side of the mouse click on the object on the
browser and select « Delete » from the menu.

Dimensioning an object

By dragging the object from one of its edges you can enlarge or shrink it
(you can also precisely modify the size of an object by accessing its
properties, see below).

Moving an object

Drag the object by clicking with the left side of the mouse on the minibar
located on the upper part of its surface.

Putting an object in « User » mode

Method 1: click on the button B on the object with the left side of the
mouse.
Method 2: click with the right side of the mouse on the object.

Putting an object in « Configuration » mode
Click with the right side of the mouse on the object.

Modifying the characteristics of an object

Method 1: click on the *! button.
Method 2: push down the [CTRL] key on the keyboard and click with the
right side of the mouse on the object, then release the [CTRL] key.
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Method 3: with the right side of the mouse click on the object on the
browser and select « Properties » from the menu.

Block access to configuration for all objects

With the right side of the mouse click on « Project » on the browser,
select « Properties » and check « Block IRIS 2D object configuration »
on the « Advanced » tab.

Basic objects, preset objects

The basic objects set major functionality types. Preset objects are based
on a basic type and a configuration to meet a specific need. For an
example, an emergency pushbutton is an object derived from a basic
object used to create pushbuttons and lights. To access preset objects,
use the assistant by clicking with the right side of the mouse on the
« IRIS » element on the browser and select « Adding an IRIS 2D
object ».

List of basic objects

« Console » object

The console object is the only object which can contain other objects on
its surface. It is used to create command consoles and animation
surfaces for virtual operating parts. This object has a pushbutton - used
to manage objects on its surface: add, move, delete etc.

The « Button and light » object

This is used to create pushbuttons and lights that interact with the
processing application variables.

The« Object » object
This is a polymorphic element primarily used to simulate operating parts.

The « Digital value » object

This is used to display numeric values of the processing application in a
number format.

The « Screen, keyboard, message list » object

This is used to display information on the processing application in a text
format.
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The « Sound » object

This is used to produce output sounds when the variable state of the
processing application changes.

The « Data archive » object

This is used to display processing application data in a table or chart
format and save them in the computer memory or on the disk.

The « Program » object

This is used for processing run separately from the processing
application.

The « Dialogue box » object

This is used to display messages in a pop-up window format regarding
changes in the variable state of the processing application.

The « Analog value » object

This is used to display processing application numeric variables in an
analog numeric format (bars, dials etc.).

Practical experience

In this chapter you will be able to quickly create your first IRIS 2D
application. We are going to create a console, put a pushbutton on it and
link the object variables to the processing application.

Step 1

Creating a minimal application with AUTOMGEN see chapter Designing
programs.

This is a Grafcet with one step as shown below.
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Step 2
Launch the run of the AUTOMGEN application (click on the « Go »
button on the toolbar).

Step 3

With the right side of the mouse click on the « IRIS » element on the
browser and then select « Add an IRIS 2D object » from the menu. In the
« Basic objects » category, double click on « Console ».

At this point the object will appear on the screen in this format:

]
- - | B X

Step 4

To add a pushbutton to the console click on the console icon J (menu
access) and select the « Add an object » option. In the « Basic objects »
category, double click on « illuminated button ».

The object will then appear on the console:

- B X

Step 5
Now we are going to associate the pushbutton to a processing

application output, for example %Q4. Click the pushbutton icon ﬂ (not
the console icon). The pushbutton properties dialogue box will open:
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x
Azpect ] Linksz ] thiuns]
— Type of object — Colors
& Push buttor; Fed | || ¢ Back unit
" Light Green 4 | | € Back i
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[ [92 _ Change |
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ITe:-:t IEI deq I I
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Presinew
Cancel |
Text
oy | [ ok ]

Click the «Links » tab (upper part of the dialogue window). In the
« Action when button is pressed » section enter « %Q4=1 ». In the
« Action when button is released » section enter « %Q4=0 ». Then click
on « OK » on the pushbutton on the lower part of the dialogue window.
Actions on the pushbutton will drive processing application output 4. You
can open a « Monitoring » window from the « Set-up » menu by clicking
with the right side of the mouse on the browser. You display the state of
output 4 when you click then release the pushbutton.

Step 6

We are going to associate a light to the « llluminated Button » object, this
light will be associated to a processing application input (for example 12).

Click the pushbutton icon = again. In the « Aspect » tab click on the
« Pushbutton and light » radio button. Click on the « Links » tab and
enter « %i2 » in the «Light state » section. Click on the « OK»
pushbutton in the lower part of the property dialogue window. You can
keep the state of variable « %i2 » modified (with a « Monitoring » window
or by modifying the state of the physical input, if it exists).
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Step 7

We are going to duplicate the « Illluminated Button » on the console in
order to obtain a second pushbutton whose properties we will modify.
Click on the pushbutton with the left side of the mouse while pressing
down the [SHIFT] key. Black squares will appear around the selected

object. Click on the console icon J and select the « Copy » option.

Click on the console icon J and select the « Paste » option. Now there
are two overlapping « llluminated Button» objects. Drag the upper one (it
Is the only accessible one) by its upper bar and move it away from the
other pushbutton. The object which has been duplicated has the same
properties as the first. Now you can set the parameters for the second
object, for example, so itis linked to output 5 and input 3.

You can also customize the aspect of the pushbuttons by using the
aspect tab for the two objects. You can modify the size of the objects by
dragging their edges.

The three objects on the screen (console and two pushbuttons) are in
« Configuration » mode, this means that they have a mini bar on the
upper part of their surface, icons and edges for modifying their
dimensions. The objects have another mode called « Employ », in this
mode their aspect is permanent: the upper bar, icon and edges for
modifying the dimensions no longer exist. To tilt an object, click on it with
the right side of the mouse.

At this point you will have created an object that looks like this:
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Creating an autonomous supervision application

To create an autonomous supervision application (without developing a
processing application with AUTOMGEN) follow the procedure below:

- create correspondences for the AUTOMGEN variables and the
processor variables by double clicking on the « Configuration /
Post-processor /  <post-processor name> |/  Variable
correspondence » element (see the post-processor manual for
more information).

- compile the application by clicking on the % putton on the toolbar
(this validates the variable correspondence).

- configure the connection mode on « Only connect» by double
clicking on « Configuration / Post-processor / <post-processor
name> / Connection option ».

Comments:

- the « Automatic go » project option is used to obtain an application
which automatically connects to the target to be started.

- the « Generate an executable » on the « File » menu is used to
obtain an autonomous supervision application which is zipped and
not covered by copyright in the format of a single executable file.

Syntax for accessing the state of variables

You can use variable names in AUTOMGEN , IEC 1131-3 or a symbol
syntax. The « ... » pushbuttons located near the drag areas in the object
are used to access the assistant for selecting a variable name.

Boolean state
This syntax is used in the object « states » section.

To test the state of a boolean variable, use the variable name, for
example: « 10 », « %00 », « gate open ».

To test the complement state of a boolean variable, add a character « / »
in front of the variable name, for example: « /i4 », « /%M100 », « /high
level ».

To test the equality of a numeric variable with a constant, use the name

of the numeric variable followed by « = », « <», « >» and a constant, for
example: « %MW200=4 », « speed>2 ».
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The complement state is used for creating « if different », « if less than or
equal to» and «if greater than or equal to» tests, for example:
« [%MW?201<300 ».

The operator '&' is used to test a bit of a numeric variable, for example
M200&4 tests the third bit (4 = 2 power 3) of word m200.

Numeric state
This syntax is used in the object « states » section.

To read the state of a numeric variable, use the variable name, for
example: « %MW300 », « m400 », « pressure », « _+V_ »,

Modifying the state
This syntax is used in the object « order » section.

To modify the variable state, add the « = » sign followed by a constant
after the variable name.

The following constants are used for boolean variables:
«0» «l» «F1l» (set to 1), «FO» (reset), « UF» (end set), for
example: « %Q0=1 », « %I10=F1 », « %l12=UF ».

For numeric variables, the constant is a number, for example:
« M200=1234 », « speed=4 ».

Special orders

The following key words can be used in the object order sections:
« RUN »: puts the target in RUN mode,

« STOP »: puts the target in stop,

« INIT »: initializes the target,

« STEP »: effects a step on the target,

« GO »: identical to the environment GO command,

« ENDGO »: stops the GO command,
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« EXIT »: exits the environment,
« UCEXIT »: exits the environment without asking for confirmation,

« OPENAOF(<object>) »: displays an object. « <object> » designates an
object by its title and identifier number (configured in object properties)
with the « #identifier » syntax.

« CHAINAOF(<object>) ». displays an object and hides the current
object. « <object> » designates an object by its title and identifier number
(configured in object properties) with the « #identifier » syntax.

Interchanging objects

« PARENTPARAM(parameter {+n} {-n}) »

This is used for a sister object to access a parent console parameter.
The parameter must be set in the parent console « Links / Data for sister
objects » section. See the chapter « Console » object SISTERPARAM(
identifier , parameter)

When used for the OBJECT object, this syntax makes it possible to read
an object's value. See the « Object » object.

SETPARAM( identifier , parameter , value)

Used to modify the object parameter.

To access the list of parameters that can be modified, click with the right
side of the mouse on « llluminated Button» while editing the action areas
of an object, then select the « Parameters » command.

Details of a « Console » object

« Aspect » tab

Window

This is used to set the aspect of the console window: presence of edges,
a title bar (in this case a title can be given) presence of close and reduce
icons. If you check « Display help messages » you set-up a message
area at the bottom of the window, the size of this area is automatically
established based on the selected font (see below). If this area is not set,
messages from the sisters will be displayed on the parent console of the
console and on the bottom of the AUTOMGEN environment window (if
the object does not have a parent).
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Console background

This establishes the console background: color (see below), transparent
(accessible only if the console is the sister of another console), bitmap
(the background is set by a « .BMP » file, for example created with
PAINTBRUSH).

Colors

This is used to select the color for the console background (if a colored
background is selected - see above), the background and the characters
of the help message display area (if this area is valid - see above).

Fonts for the help area

This establishes the font used for displaying help messages at the
bottom of the console.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

Texts
Help text and bubble text.

« Bitmap » tab

Bitmap

If the console background contains a bitmap (see « Aspect » tab) the
editing area must contain a complete access name to a « .BMP » file (16
color, 256 color and 24 bits formats are supported).

The « SCAN » and « EDITOR » pushbuttons are respectively used to
search for a « .BMP » file and edit a file with WINDOWS PAINTBRUSH
software.

« Links » tab

Data for sister objects

This editing area is used to set parameters that sister objects can access
with the key word « PARENTPARAM ». One setting per line must be
written. Each setting must comply with the following syntax:
« PARAMETER=VALUE ».
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« Options » tab

Grid

This is used to set a grid (invisible) for positioning objects. Only the
« Move» command on the console integrated menu uses the grid. Grid
values are expressed in number of pixels. Values 0 and 1 cancel the grid
effect. This function must be used to perfectly align objects.

Resetting sisters

If you check « Continue to reset sisters ... » you establish that the sister
must continue to be updated when the console is changed to an icon.
This option is used, when it is not selected, to increase system
performance when a console changed to an icon only contains visual
elements.

« Sisters » tab

Sisters

This section contains the list of console sister objects. The « Properties »
pushbutton is used to directly open the properties dialogue box for the
sister selected from the list. The « Destroy » pushbutton eliminates the
selected object. The « Positions » editing areas are used to set object
positions.

« External » tab

Executable name
Name of an executable file operating on the console.

Parameters
Parameters provided on the command line for the executable.
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Details of an « llluminated Button » object

« Aspect » tab

Object type

This is used to select the object type: pushbutton, light or pushbutton
integrated with a light.

Colors

This is used to select the object color. If the object is a pushbutton, the
« Background off » setting represents the color of the pushbutton. If the
object is a light or a pushbutton integrated with a light the « Background
on » setting establishes the color of the background when the light is on
and « Background off » when the light is off. If the object aspect is
established by a bitmap only the character color can be set.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object. This is necessary if the
object aspect is established by a bitmap.

Font

This is used to select character font and size. The font file used must be
present on the PC where the program is run.

Text

This is used to specify the text displayed on the object, its position, its
print direction as well as the help text displayed when the button is
pressed and a bubble text which is displayed when the cursor is placed
on the object.

« Links » tab

Action when

This is used to set the actions to be effected when the button is pressed
and when it is released.

An action can be setting the state of a variable, for example:

00=1, m200=4, _depart cycle =3

Or a preset key word

Configuration example where the input 10 reflects the pushbutton state
(110 to O if the button is released, 110 to 1 if the button is pressed):

AUTOMGEN?® 82 ©opyright 1988-2007 IRAI



Environment

Action when the button is pressed: 110=1
Action when the button is released: 110=0

Light state

Establishes the light state. This section must contain the name of a
variable which drives the light: 0 = light off, 1 = light on.

For example:

b31, o4, _light init_, m200=50, m400<8, m500&16

ldentifier
This is used to refer to an object in relation to the other objects.

Deactivation condition

This is used to deactivate the light. If this section contains a variable
name, then that variable deactivates the object if it is true.

« Options » tab

Type of pushbutton

This establishes if the pushbutton is bistable (it remains pressed)
monostable or a combination of the two: monostable with a simple click
and bistable with a double click.

Keyboard

This is used to associate a key to a pushbutton. If this key or
combination of keys is present on the keyboard then the pushbutton will
be pressed.

Different syntaxes can be used to set the key code:
e a simple character: For example A, Z, 2,

¢ the $ character followed by hexadecimal key code,
¢ the name of a function key, for example F5.

For combinations of keys CTRL+ or SHIFT+ must be added to the
beginning.
For example: CTRL+F4 or SHIFT+Z.

Bitmap
This is used to specify a bitmap which contains the design of an object.
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The « Resize the image » option is used to extend the bitmap over the
entire surface of the object.

The bitmap file contains the four possible object aspects: button released
light off, button pressed light off, button released light on, button pressed
light on.

Even if the file is a pushbutton without a light or a light there are always
four aspects of which only two are used.
The bitmap file is divided horizontally in four.

Example:

The « Different aspect if the cursor is on the object... » option is used to
display a different image when the cursor passes over the object.

If this option is checked, the bitmap file contains 8 aspects, four

supplementary aspects are added to the right of the bitmap to contain
the design of the object when the cursor is on the object.
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Example:

Sounds

If WAV files are selected, the object can produce sounds if the object is
pressed, released or if the cursor is on the object.

Details of a « Digital value » object

« Aspect » tab

Format

This is used to set the type of display:
e Always display the sign: display the '+' sign for positively signed
values,

e Signed value: sets the signed or unsigned mode for 16 or 32 bit
integers (only base 10),

e Display all digits: display the 0 at the beginning of the value if
necessary.

Base
e Establishes the display base for 16 and 32 bit integers.

Colors

This is used to select the background colors of the object (if it is not
transparent) and the characters.

Font

This is used to select character font and size. The font file used must be
present on the PC where the program is run.
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Number of digits
Sets the length of the integer and decimal parts.

Background

This is used to select either a colored or transparent (if the object is only
placed on one console) background.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

« Texts » tab

Bubble Text
Text displayed in a bubble when the user puts the cursor on the object.

Text displayed before and after the value
This is used to display information to the left and right of a numeric value.

« Links » tab

Variable or symbol

This designates the variable to display. To access a time delay counter
or procedure the following syntax must be used:
e for the counter: COUNT (time delay), example: COUNT(t3),

e for the procedure: PRED(TIME DELAY), EXAMPLE: PRED(t7),

The Variable state can be modified

If this is checked then the user can modify the variable state by clicking
on the object.

Details of an « Analog value » object

« Aspect » tab

Objects
This is used to set the type of display.

Print direction
This establishes print direction: horizontal or vertical.
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Colors

This is used to select the background colors of the object (if it is not
transparent) and the object.

Background

This is used to select either a colored or transparent (if the object is only
placed on one console) background.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

Texts
Bubble text.

« Links » tab

Variable or symbol
This designates the variable linked to an object (a word or a counter).

User action ...
This establishes if a variable can be modified by the user.

« Limits» tab

Minimum, maximum
Minimum and maximum values.

Start angle, end angle

To display the type of dial which establishes the start angle and end
angle. The values are expressed in degrees:
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1807

2707

q0°

« Graduations » tab

Using the graduations
This validates or invalidates the use of graduations

Start value, end value

Values displayed for the graduations, these values can be signed and/or
floating point numbers.

No small graduations, no large graduations

No graduations (two levels) related to start and end values. These values
can be floating point numbers.

Font
This establishes the characters used for the graduations.

Area N°1, area N°2 and area N°3

This is used to establish colored areas. « Start value » and « End value »
set each area. The color for each area is specified by three components
of red, green and blue between 0 and 255.

Colors

This establishes the character and graduation color. Again here the
colors are expressed by their three components: red, green and blue.
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Details of « Screen, keyboard, message list » object

Links with the application

The link between the object and the application is made using word
tables.

To send data to a type of object (with or without the keyboard) the data
must be placed starting from the second word of the reception table plus
the length of the data in the first word in the table (maximum length is
255). Each word contains a datum.

The data can be: an ASCII character, a number of a preset message +
8000 hexa, or a special command: 100 hexa deletes the window, 200
hexa displays the date, 300 hexa displays the time, 400 displays the
message number.

When the object has reread the available data in a table it resets the first
word to 0 to indicate that the operation has been effected.

The principle is the same for « with keyboard » objects: the first word of
the transmission table contains the number of characters entered on the
keyboard, the following words contain the characters (one per word). The
application must reset the first word to O when it has used the data.

The interchange table for the « Message box, alarm list » object has a
fixed length of 10 words. As is true for the « Screen » type the first word
starts the message display. If it is different than 0 it designates a
message number to be displayed. Only registered messages can be
displayed. The first word can also take an ffff hexa value to clear the
message box.

Description of 10 words used for interchanges with the « Message box »:

Word 0 represents the first word on the table, Word 1 the second, etc.
Word 0: message number to be displayed if O is no messages or ffff hexa
to clear all messages,

Word 1: class number for the message (see chapter message classes
for a more detailed explanation).
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The following words establish the date and time and can displayed for
each message. A value equal to ffff hexa asks the object to use the
current computer date and time (this does not include milliseconds).
Word 2: day

Word 3: month

Word 4: year

Word 5: hours

Word 6: minutes

Word 7: seconds

Word 8: milliseconds

Word 9: reserved (put 0)

Message classes

Message classes are used to classify messages into families which
share the following characteristics: background color, character color and
an icon.

there are two preset classes:

e the information message class: blue characters on a white

: .
background, icon ®#, it bears the number -1,

e the alarm message class: white characters on a red background, icon
!

, it bears the number -2.

Other classes can be set by the user.
A bubble text can be associated with the object.

« Aspect » tab
Object type

This is used to set an object type. See chapter links with the application

Colors

This is used to select the background colors of the object and the
characters.

Font
This is used to select the character font used for displaying texts.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.
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Texts
Bubble text.

« Links » tab

Reception, transmission

This sets the first variables of the reception and transmission tables.
These areas can contain a variable name or symbol.

« List » tab
These sections do not regard « Message box » objects.

lcons
If this is checked an icon is displayed before the messages.

Classes
If this is checked a message class number is displayed

Days, Months, Years, Hours, Minutes, Seconds, 1/1000 seconds
If these are checked each one of these elements is displayed.

Messages
If this is checked a message is displayed.

Numbers
If this is checked a message display number is displayed.

Message classes

This editing area is used to establish new message classes. Each line
sets a class. The following must appear in order and be separated by
commas on each line: the background color three components red,
green and blue), the character color (three components red, green and
blue), the class name, the bitmap file name for the icon associated to the
class.

For example:

255,0,0,0,0,0,ALARM,alarm.bmp

Means:

Red background color, black character color, ALARM class name, file
containing icon: « alarm.bmp ».
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« Options » tab

Displaying character hexadecimal codes

This option is used to display hexadecimal code for each character in
place of its ASCII representation. It is used for « Screen ... » type objects
and is normally used for starting up programs.

Horizontal, vertical scroll bar
Displays or hides scroll bars.

Converting OEM characters to ANSI

If this is checked, the characters from the processing application are
automatically converted from OEM characters (MS-DOS) to ANSI
characters (WINDOWS). The reverse conversion is applied to characters
which drive the object for the processing application.

Duplicating messages to ...

This section can receive a file or peripheral name (for example, « LPT1 »
for the printer) It is possible to specify multiple files and/or peripherals by
separating them with a comma. The displays will be automatically
duplicated: Printing « edge of the water ».

Associating a message storage file ...

This is used for setting a file which will be associated to the object and
used for storing information. If this file exists then the messages will be
saved (according to the number set in the « number of memorized lines»
section, when the number is reached the oldest data is deleted. When
the object is open, and if a storage file exists since its last use, then the
data contained in the file is transferred to the object.

Write the old message to ...

This is used to set a file or a peripheral which receives old messages
(the messages which are eliminated from the storage file to make room).

Number of memorized lines ...

This establishes the message storage file capacity in number of lines.
The value 0 attributes the maximum space that can be used (not a fixed
limit).
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« Messages » tab

Preset messages
This editing box is used to document preset messages (one per line).

Details of « Data archive » object

« Aspect » tab

Objects

This is used to set the type of display.
The object can be represented in table format (figure 1.1) or graph
format (figure 1.2).

—10

Date Heure d'acquisition  “aleur X -
2307198 16.52.52 443 -28043 e [~ &
23107196 16.52.53 541 -6059 :
2307195 16.52.54 B40 16477 — 6
2307198 16.52.55.738 -265745 - 4
23107196 16.52 56 837 -4091 =
2307195 16.52.57 935 15441 — 2
2307198 16.52.58.034 -24574 - 0
23107196 16.53.00.132 -2067
4] (L] [2]
(figure 1.1) (figure 1.2)
Colors

This is used to select the font color when the object is in a table format
as well as color for marking values on the graph.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

Text
A bubble text associated with the object.

« Data » tab

First variable to read
This is used to select the first variable to be archived.
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Number of variables to read

This indicates to the ARCHIVE object the consecutive number of
variables to the « First variable to read » that it must archive.

Number of memorized registrations

This is used to size memory database.
A registration represents an acquisition of « n» variables (« n» is the
number of variables to read).

Periodic reading

Variable acquisition will be done at fixed intervals of ARCHIVE object
running.

Start reading

Variable acquisition will be effected when the « Control word » has given
the order.

Period

This is used to establish the time between two acquisitions. The time is
in Day(s)/Hour(s)/Minute(s)/Second(s)/Millisecond(s) format:

J for days

H for hours

M for minutes

S for seconds

MS for milliseconds

E.g.: 2
E.g.: 2H10M15S

Control

This is used to set a variable (a word) that controls the ARCHIVE object.
From the value taken in the count, its contents is reset by the ARCHIVE
object.

Value Action

Nothing

Start an acquisition (Reading started)
Freeze the acquisitions

Restart archiving (after freezing)

Clear the memory database

Destroy the archive file

Activate « Save last acquisitions » mode

O, WNEO
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7 Cancel « Save last acquisitions » mode
« Options » tab

Use the image file

The image file is used:

At the end of using the ARCHIVE object, to save the database present in
the memory.

When the ARCHIVE object is launched, to reconstruct the database
present in the memory during the last use.

Using the archive file
Each acquisition is saved in the file in standard database format.

Displaying

Acquisition _date: This is used to display the acquisition date of a
registration.

Acquisition _time: This is used to display the acquisition time of a
registration.

Hours, minutes, seconds, milliseconds: This is used to configure the
acquisition time display.

The time display is effected downstream from the display of acquisitions
for the TABLE object (figure 3.1) or under the grid when it is set for the
GRAPH object (figure 3.2)

Date Heure d'acquisition “aleur

2407 96 13.42.43. 12 314

24007 96 13.42.4421M 2817 /\ /\

2407 96 13.42.45.309 -18451

24007 96 13.42.46 408 3489 / \ / \

24007 96 13.42.47 506 25524

24007 96 13.42.48 BOS -17931 / \ \ / \

24007 96 13.42.49.703 4035 V W Y

24007 96 13.42.50 802 26149

24007 96 13.42.51.900 -17374 & &% &5 5% 25

24707 96 13.42.52.999 4709 = =9 = =9 B3
& o e & e o & e
L] 2]

(figure 3.1) (figure 3.2)

« Tables » tab

Font

This is used to select a font for displaying the column name, times and
acquisition value.
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Column name

This is used to set the column name for the TABLE object as well as the
display format for these columns (figure 4.1)

syntax: name, format

format * Display
no format specified Signed, decimal, visible
h Hexadecimal
d Decimal
ns Not signed
S Signed
nv Not visible
v Visible
* The different options can be combined, for example:
Format Display
d,ns,v Decimal without sign visible
Date Heure Charnps1 kratmp n
2410796 14.21.55 3E8 -1 |
2410796 142157 3E8 65535 -1
2410796 14.21.58 3E8 65535 -1
2410796 14.21.59 3E8 65535 -1
24107 /96 14.22.00 3E8 -

Azpect TQDnnéesT Options I Tables Egourbes I Gradua I Giille ]

Paramétres de la table \

Police de caractére Nom des colonnes }

Date |.x3
Heure
Champs1.h o

© Aral
E amps2.ng

Sélectionner i

1
2
3
4
5
[
7
8
]
10
1
12

(figure 4.1)

« Graph» tab

Minimum, maximum value

This is used to select the minimum and maximum values for displaying
graphs.

Only values included between the minimum and maximum values will be
displayed on the screen.
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Display

This is used to set the display time.

This is communicated to the ARCHIVE object in the
day(s)/Hour(s)/Minute(s)/Second(s)/Millisecond(s) format:
J for days

H for hours

M for minutes

S for seconds

MS for milliseconds

E.g.: Display_ 2H30M10S

E.g.: Display 100MS

Plotting values on the graph
This is used to make a mark on the graph for each acquisition (figure

5.1)

Displaying time

This is used to display the date and time of an acquisition of one or more
variables on the grid if it is open. Colors and fonts can be set for the time
display.

Outline colors

This is used to set a color for each graph. The first graph has the color of
the first line, the second graph has the color of the second line etc.
Colors are in Red, Green, Blue format.

E.g.: 255,0,0 red outline

If a color is not set on a line, the graph corresponding to this line will not
be outlined.

ll. . x one color for
— R - each variable
\l\ .. e . / \ = }\ ; x___
AwLh _';:' /] - k 1
SV e RV BN
\ A x\ NS N S f’f/' :
\/ Y . \i / one dot for each
| v value
T TR TR TR L
=0 -3 20 20 E 5
oo o o= r - ™ i
(el I [2]
(figure 5.1)

« Graduations » tab

Using the graduations
This validates or invalidates the use of graduations (figure 6.1).
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Start value, end value

Values displayed for the graduations, these values can be signed and/or
floating point numbers.

No small graduations, no large graduations

No graduations (two levels) related to start and end values. These values
can be floating point numbers.

Font
Establishes the characters used for the graduations.

Area N°1, area N°2 and area N°3

This is used to establish colored areas. "Start value" and "End value" set
each area. The color for each area is set by three components of red,
green and blue between 0 and 255.

Colors

This establishes the character and graduation color. Again here the
colors are expressed by their three components: red, green and blue.

—i0 end value
-'-\.
- & _
- — big step
-~ T
= _ S 6
v - small step
= S
L.
—_2
-
T B —0 start value
B P
= 2=
B 2=
a8 B
(=] L1 £

(figure 6.1)

« Grid » tab

Displaying the grid
This validates or invalidate grid display.

Not for ordinates
This sets the vertical pitch of the grid.

Not for abscissas

This sets the horizontal pitch of the grid. The pitch is in
Day(s)/Hour(s)/Minute(s)/Second(s)/Millisecond(s) format:

J for days
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H for hours

M for minutes

S for seconds

MS for milliseconds
E.g.:1J

E.g.: 2H30M15S

Color

This is used to set a color for each grid.

The color is in Red, Green, Blue format
E.g.: 255,0,0 Red outline
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Details of « Object » object

« Aspect » tab

Type
This is used to set one of the object type aspects:

e « n bitmap aspects »: the object aspect is provided by a bitmap file
which can contain various aspects, see the chapter « Bitmap » tab

e « n bitmap colors »: the object aspect is provided by a bitmap file, the
color is controlled by a processing application variable that replaces
the blank pixels of the bitmap. The other bitmap pixels must be black.
The processing application variable provides a color number, the
colors are set in the « Colors » tab.

e « gauge bitmap »: the object is a gauge with a format set by a bitmap.
The blank bitmap pixels set the format. The other pixels must be black.
The minimum, maximum and print direction are set in the « Gauge »
tab.

e « n format colors »: a rectangle, a rectangle with rounded edges or an
ellipse. The color is managed in the same manner as «n bitmap
colors ».

e « gauge formats »: the object is a rectangular gauge. The principle is
the same as for a « gauge bitmap »

Colors

This is used to select the character color for the text displayed on the
object.

Font
This establishes the font used for displaying text on the object.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

Texts
Help text and bubble text.
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The text displayed on the object: the position and print direction can be
modified.

« Links » tab

Clicked object, not clicked object

This sets the actions to be effected when the user clicks on the object
and when the user stops clicking the object.

An action can be setting the state of a variable, for example:

00=1, m200=4, _depart cycle =3

Or a preset key word.

A configuration example where the input 110 reflects the clicked state of
an object (110 to O if the object is not clicked, i10 to 1 if the object is
clicked):

Clicked object: 110=1

Not clicked object: 110=0

Permanently connect with ..

This area can receive the identifier of a sister object. If this object exists
then the position of the object is modeled on it. The identifier of an object
IS an integer value between 1 and 32767. It is specified in the
« ldentifier» editing area of the « Links » section.

Aspect/Color/Filling

This area of the dialogue box contains 8 editing areas which can be used
to set different types of object behavior based on the processing
application variables.

No matter what their behavior they will always have a position which
depending on the type of object will design:

e an aspect contained on a bitmap for the « n bitmap aspects » type

e a color number for « n bitmap colors » or « n format colors »

o filling for the « gauge bitmap » or « gauge format » types.

The « Position » area can contain a numeric variable name (C or M). The
areas « + Position » and « - Position » can contain a name of boolean
variables.
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Two types of operation are possible:

e if the « + Position » and « - Position » areas are documented then the
boolean variables contained in them will drive the position: they add or
delete the value specified in the speed area. If the « Position » area is
documented then the current position is written in the variable which
contains the name.

e if the « + Position » and « - Position » areas are blank then the value
containing the variable where the name is written in the « Position »
area will be read as the object position.

The position can vary between the values set in the « Min » and « Max »
areas.

Sensors can be added (boolean variable names) which will be true for
the minimum and maximum position (position equal to minimum or
maximum).

Horizontal movement, vertical movement

These dialogue box areas each contain 8 editing areas respectively used
to set the horizontal and vertical position of the object. The principle is
identical to that described above.

« Formats » tab

Formats

For « n format colors » this section is used to select a rectangle, a
rectangle with rounded corners or an ellipse.

« Bitmap » tab

File name

For « n bitmap aspects, n bitmap colors and gauge bitmap » this editing
area must contain a complete access name to a « .BMP » file. These
files can be created with PAINTBRUSH or another graphics editing
program able to create « .BMP » files.

The « Scan » and « Edit » pushbuttons are respectively used to search
for « .BMP » files and to edit (launch of PAINTBRUSH) « .BMP » file if its
name is in the editing area.

Number of aspects

This editing area must contain the number of aspects (images) contained
in a « .BMP » file. This option is used for «n bitmap aspects ». The
different object aspects must be designed one under the other. The
highest aspect is the number 0.

AUTOMGEN?® 102 ©opyright 1988-2007 IRAI



Environment

« Wmf » tab

File name

For « Meta files » this editing area must contain a complete access name
to a « .EMF » file.

Example of a « .BMP » file with 4 aspects:

Aapect 0

Agpect 1

Aepect 2

Aapect 3

The bitmap has transparent areas ...

This option is used to create an object with certain transparent areas (the
background of the parent console will be displayed). The transparent
areas are set by pixels of the same color, a color established by the
three components, red, green and blue. To set these components use
the three scroll bars. The color must be precisely set: exactly the same
proportion of red, green and blue as the color of the pixels in the
transparent areas.

« Colors » tab

Colors

This area is used for « n bitmap colors » and « n format colors » Each
line contains the setting for a color. The syntax used for each line is:
proportion of red (between 0 and 255), proportion of green (between 0
and 255) and proportion of blue (between 0 and 255). The first line
designates color number 0, the second line number 1, etc.

This area is used for « gauge bitmap » and « gauge format ». The first
line (color 0) and the second (color 1) establishes the two colors of the
gauge (active and inactive part).
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« Gauge » tab

Gauge

This section is used for « gauge bitmap » and « gauge format ». The
« Minimum value » and « Maximum value » establish the limits for the
gauge drive variable.

Gauge print direction
This establishes one of the four possible directions for the gauge.

« Sensor» tab

The OBJECT object can be used as a sensor. The sensor is associated
with a boolean variable where the result is true if the sensor is in contact
with one or more of the preset colors (see below), otherwise it is false.

Detection position

This is used to set the side of the object which must be detected.
Detection is effected on the two edges of the selected side.

Example for a detection from below:

Detected colors

A sensor is capable of detecting up to three different colors. If one of
these three colors is at the test points then the boolean variable
associated to the sensor (see chapter « Links » tab) is positioned at 1,
otherwise it is positioned at 0.

The three editing areas can contain a color setting in the format of three
values between 0 and 255 which respectively correspond to the
percentages of red, green and blue. The percentages of these three
colors must exactly correspond to the colors of the object to be detected
in order for the sensor to work.
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« Options » tab

Key

Set a key used to simulate a click on an object.
Different syntaxes can be used to set the key code:
e a simple character: For example A, Z, 2,

e the $ character is followed by hexadecimal key code,
e the name of a function key, for example F5.

For combinations of keys « CTRL+ » or « SHIFT+ » must be added to
the beginning
For example: « CTRL+F4 » or « SHIFT+Z ».

The TAB key is used to access this object

If this is not checked then the TAB key cannot be used to activate the
object.

Advanced techniques

Dynamic object linking

This possibility is used to momentarily link one object to another. The « +
Position » and « - Position » parameters which manage the horizontal
and vertical position are used in a special way for linking one object to
another. These two parameters must contain the name of a numeric
variable (M). The « + Position » variable must contain the fO00 value
(hexadecimal) and the « - Position » the identifier of the object to be
connected. The « + Position » variable is reset once the connection has
been made. To cancel the object connection the value f001
(hexadecimal) must be put in the « + Position » variable. See chapter:
Example of operating part simulation 1

Interchanging parameters between two objects

A object can access the parameters of a sister object by using the key
word « SISTERPARAM ».

The syntax is:

SISTERPARAM(identifier of the sister object, parameter)

« parameter » can assume the following values:

STATE object state: Aspect/Color/Filling value
STATE same as above but with negative value
POSX position on horizontal axis

POSX same as above but with negative value
POSY position on y axis
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POSY same as above but with negative value
POSX+STATE position on horizontal axis plus state
POSX+STATE position on horizontal axis minus state
POSY+STATE position on vertical axis plus state
POSY+STATE position on vertical axis minus state

Details of « Sound » object

« Aspect » tab

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

« Sounds » tab

Name of sound files
Complete access name to « WAV » files.

Associated variables
The boolean variable associated to each sound.

Details of « Dialogue box » object

« Aspect » tab

Type of box

This is used to select the various controls present in the dialogue box:
only one OK button, two buttons OK and CANCEL, or two buttons YES
and NO.

Icons

This is used to select the icon that will appear in the dialogue box. There
are four different icons, but it is possible not to display any of them. It is
also important to note that a special system is associated to each icon.
See the section on the BEEP option for more information on the subject.

Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.
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Beep

This is used to specify if the dialogue box display must be accompanied
by a sound warning.

Title
This is used to specify the title of the dialogue box.

Message type

There are two possibilities. A preset message is a message present in
the processing application user variables. The other possibility is to
specify a message list in this case the displayed message is a function of
the monitored variable state.

« Links » tab

Variable name

This specifies the name of the variable to monitor. Boolean or numeric
variables can be entered.

For example:
m200, i0

If the variable is boolean, then message no. 1 on the list will be displayed
when the state of that variable passes to 1.

For a numeric variable, if the « Message list » configuration option is
checked, then the dialogue box will be displayed when the value is
between 1 and the number of messages memorized on the list.

For example, if the list contains 8 messages, then it will not display
anything when the variable assumes negative values or those over 8. On
the other hand, when the value is between 1 - 8, then the appropriate
message is displayed.

If the « Preset message » option is activated, then the dialogue box will
display a message of the length contained in the variable, and situated in
the processing application variables based on that variable.

For example. if m200=4, this means that a message 4 characters long is

situated in the 4 variables following m200, or rather m201, m202. m203,
m204.
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Dialogue box return code

With a boolean variable, no matter what action the user effects, it
contents will go to 0. For a numeric variable, there are different return
codes:

Press on an OK button: the variable assumes the value 8000 (hexa)
Press on an CANCEL button: the variable assumes the value 8001
(hexa)

Press on an YES button: the variable assumes the value 8002 (hexa)
Press on an NO button: the variable assumes the value 8003 (hexa)

Comment: Activation of a dialogue box is based on a rising edge, this
means passage from O to 1 for a boolean variable, and passage from a
value outside the message list range to a value included in it, for a
numeric variable.

|dentifier
This is used to refer to an object in relation to the other objects.

« Messages » tab

Message list
Enter the different preset messages in this area.

Details of « Program » object

Run time distribution

IRIS objects are run by turns. The run time distribution is managed in a
straightforwvard manner by the object manager. two priority levels are
possible for « PROG » objects: if Priority run» is checked on the
« Program » tab, then the whole program is run while the object is
present. Otherwise, only one line is run before the object yields. There
are exceptions to this rule: access functions to the processing variables
(« READVAR » and « WRITEVAR ») may cause Yielding, the YIELD
function sets a yield. In priority run mode, this function must be used
inside a loop in order not to block running of other objects.

Display
The object surface can be used for displaying information. The
« PRINT » function is used to display information.
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Syntax

The character « ; » (semicolon) is used as a separator. Comments can
be written between the chains « (* » and « *) ». There is no difference
between upper and lower case letters for key words and function names,
on the other hand, for variable names there is a difference.

Stating variables

The variables used in a program must be stated before the program
between the key words « BEGINVAR; » and « ENDVAR; ».
The following types of variables can be used:

INT 16 bit signed integer
UINT 16 bit unsigned integer
LONG 32 bit signed integer
ULONG 32 bit unsigned integer
STRING string of characters
FLOAT float

The general syntax of a statement is:

<type> <variable name>;

The general syntax for stating a variable table is:
<type> <variable name> [<length>];

For example:

BEGINVAR;

INT counter; (* a 16 bit signed integer *)
STRING string; (*a string*)

(*a table of 100 32 bit unsigned integers*)
ULONG table[100];

ENDVAR;

Writing a program
The program must be written between the two key words « BEGIN; »
and « END; »

Example:
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BEGIN;
print "Good morning 1!';
END;

Constants

m 16 bit integer: a decimal number between -32768 and 32727 where
"S" follows a hexadecimal number between 0 and FFFF. Example: 12,
-4, $abcd

m 32 bit integer. a decimal number between -2147483648 and
214743648 where "L" or "S" follows a hexadecimal number between 0
and FFFFFFFF followed by "L". Example: 10000L, -200000L,
$12345678L

m string of characters: quotation mark characters followed by a string
followed by quotation mark characters. Controls characters can be
entered in a string. «\ n » replaces an LF character (ASCIl code 10),
«\r» a CR character (ASCIl code 13). Example: "Abcdef", ™ (zero
string), "Follow\r\n"

- float: a decimal number followed by the character "R", the characters ".
are used to divide the integer part from the decimal part. Example: 3.14r,
-100.4r

Assignment
The string «:= » indicates an assignment.

Example:
counter:=4;

var :=""ABCDEF";

Calculations

Calculation operators are evaluated from left to right. Parentheses can
be used to specify a calculation priority.

List of calculation operators:
m + addition (chaining for strings)

m - subtraction
m * multiplication
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m / division

B << shift to the left

m >> shift to the right

m " raise by a power

m binary "and" AND

m binary "or" OR

m binary "exclusive or" XOR

Examples:
result:=varl*(var2+var3);

result:=result<<?;

Tests

Syntax:
IF <condition> THEN ... ENDIF;

or
IF <condition> THEN ... ELSE ... ENDIF;

Example:
IF (count<100) AND (count>10)

THEN
count:=count+1;
ELSE

count:=0;
ENDIF;

Loops

Syntax:
WHILE <condition> DO ... ENDWHILE;
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Example:
count:=0;

WHILE count<1000
DO
table[count] :=table[count+1];
count:=count+1;
ENDWHILE;

Variable or variable table address

The syntax &variable name or &variable table name provides the
address of a variable or variable table. This syntax is necessary for some
functions.

List of functions

For the proposed examples below, the following is supposed:

vint is an INT type variable, viong is a LONG type variable, vuint is a
UINT type variable, vulong is a ULONG type variable, vfloat is a FLOAT
type variable, vstring is a STRING type variable.

PRINT

Display function. The data to be displayed is written after and separated

by commas. Example:
print "The result is:",vint/12,"\n";

NOT

Complement. This function can be used with the if test to complement a
result.

Example:
if not(1<2) then ...

ABS

Absolute value.

Example:
print abs(0-4); (* display 4 *)

VAL

Provides the value of a string expressed in decimal number format.

Example:
vlong=val (*’-123456""); (* vlong will contain -123456 *)
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HVAL

Provides the value of a string expressed in hexadecimal number format.

Example:
vuint=hval (""abcd™); (* vuint will contain abcd hexa *)

ASC

Provides the ASCII code of the first character of a string.

Example:
vuint:=asc(""ABCD""); (* vuint will contain 65: ascii code of “A” *)

CHR

Provides a string composed of one character where the ASCII code is
changed into a parameter.

Example:
vstring:=chr(65); (*vstring will contain string "A" *)

STRING

Provides a string composed of n characters. The first subject is the
number of characters, the second the character.

Example:

vstring:=string(100,"™ ");

(* vstring will contain a string composed of 100 spaces *)

STR

Converts an integer numeric value into a string representing the value in
decimals.

Example:
vstring:=str(100); (* vstring will contain the string 100" *)

HEX

Converts an integer numeric value into a string representing the value in
hexadecimals.

Example:
vstring:=str(100); (* vstring will contain the string 64" *)

LEFT

Provides the left part of a string. The first subject is the string, the second
the number of characters to extract.

Example:
vstring:=left("abcdef",2); (* vstring will containab" *)
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RIGHT

Provides the right part of a string. The first subject is the string, the
second the number of characters to extract.

Example:
vstring:=right("'abcdef,2); (* vstring will contain "ef" *)

MID

Provides part of a string. The first subject is the string, the second the
position where the extraction begins, the third the number of characters
to extract.

Example:
vstring:=mid("'abcdef'",1,2); (* vstring will contain "bc" *)

LEN

Provides the length of a string.

Example:

vuint:=len("'123"); (* vuint will contain 3 *)

COS

Provides the cosine of a real value expressed in radians.

Example:

vfloat:=cos(3.14r); (* vfloat will contain the cosine of 3.14 *)
SIN

Provides the sine of a real value expressed in radians.

Example:

vfloat:=sin(3.14r); (* vfloat will contain the sine of 3.14 *)
TAN

Provides the tangent of a real value expressed in radians.

Example:

vfloat:=tan(3.14r); (* vfloat will contain the tangent of 3.14 *)
ATN

Provides the tangent arc of a real value.

Example:

vfloat:=atn(0.5r); (* vfloat will contain the tangent arc of 0.5 *)
EXP

Provides the exponential of a real value.

Example:

vfloat:=exp(1lr); (* vfloat will contain the exponential of 1 *)

LOG
Provides the logarithm of a real value.
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Example:

vfloat:=log(1lr); (* vfloat will contain the logarithm of 1 *)
LOG10

Provides the base 10 logarithm of a real value.

Example:

vfloat:=10g10(1r);
(* vfloat will contain the base 10 logarithm of 1 *)

SQRT

Provides the square root of a real value.
Example:

vfloat:=sqrt(2); (* vloat will contain the square root of 2 *)
DATE

Provides a string representing the date.
Example:

print "The date is:",date(),"\n";
TIME

Provides a string representing the time.
Example:

print "The time is:",time(),""\n";
RND

Provides a random number.

Example:

print rnd(Q);

OPEN

Opens a file. The first subject is the file name, the second the access
mode, which can be: « r+b » opening in reading and writing, « w+b »
opening in writing (if the file exists it is destroyed. The function provides a
long which identifies the file. If the opening fails, the value provided is 0.

Example:
vulong:=open("'new","w+b");

CLOSE

Closes a file. The subject is the file identifier provided by the OPEN
function.

Example:
close(vulong);
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WRITE

Writes data in a file. The first subject is the file identifier provided by the
OPEN function. The second subject is a variable address, the third the
number of bytes to be written. The function provides the number of bytes
actually written.

Example:
vuint:=write(vulong, &uff,5);

READ

Reads data in a file. The first subject is the file identifier provided by the
OPEN function. The second subject is a variable address, the third the
number of bytes to be read. The function provides the number of bytes
actually read.

Example:
vuint:=read(vulong,&buff,5);

SEEK

Moves a file pointer. The first subject is the file identifier provided by the
OPEN function, the second the position.

Example:
seek(vulong,0l);

GOTO

Effects a jump to a label in the subject. The subject is a string.

Example:
goto "end™

end: ;

CALL

Effects a jump to a subprogram. The subject is a string containing the
subprogram label.

Example:
BEGIN;

(* main program *)

call "sp"

END;

BEGIN;

(* subprogram *)

sp:

print "In the subprogram\n';
return;

END;
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RETURN
Indicates the end of a subprogram.

READVAR

Reads one or more variables of the processing application. The first
subject is the processing variable name (variable or symbol name). The
second subject is the variable or 32 bit (longs or floats) variable table
address The third subject is the number of variables to be read. If the
function is executed with no errors, the value of O is provided.

Example:
readvar(*'i0",&buff,16); (* read 16 integers starting from 10 *)

WRITEVAR

Writes one or more variables of the processing application. The first
subject is the processing variable name (variable or symbol name). The
second subject is the variable or 32 bit (longs or floats) variable table
address. The third subject is the number of variables to be written. If the
function is executed with no errors, the value of O is provided.

Example:
writevar('o0",&buff,16);

(* write 16 outputs starting from o0 *)

CMD

Executes a command. The subject is a string which specifies the
command to be executed. This function makes it possible to use preset
IRIS commands. For more information see the chapter Special orders . If
the command is executed with no errors, the value of O is provided.

Example:
cmd('run™);
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YIELD

Yields control. This function is used so as not to monopolize the
execution when the object is run in priority mode.

Example:
WHILE 1

DO

yieldQ;
ENDWHILE;

DLL

Calls up a DLL. The first subject is the DLL file name. The second is the
function name. The third is a pointer on a 32 bit variable which will
receive the function return code. The other subjects are passed to the
function.

Example:
dil "user™,messagebeep™,&vulong,-1;

Error messages

« separator *;’ missing »a semicolon is missing
« syntax error » syntax error detected

« variable set more than once » a variable set more than once

« not enough memory » the program run has saturated

the available memory

« variable not set » a variable used in the program
has not been set

« constant too big » a constant is too big

« program too complex » an expression is too complex,
it must be broken down

« incompatible variable or constant

type » a variable or constant is not
the expected type
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« ') missing »
« ENDIF missing »

« 'ENDWHILE’ missing »

« label cannot be found »

« ') missing »

« element number outside limit »

« too many overlapping ‘CALL’ »

«'RETURN’ found without ‘CALL’ »

subprogram

« variable size too small »

« DLL file cannot be found »

« function cannot be found in DLL »

« division by zero»

« mathematical error »

« Aspect » tab

Colors

Environment

A closing parenthesis is missing
The key word ENDIF is missing

The key word ENDWHILE is
missing

a goto or subprogram label cannot
be found

the closing square bracket is
missing

a table element outside of the
limits has been used

too many overlapping subprograms
have been used

RETURN found outside a

the size of a variable is insufficient
the DLL file cannot be found

the function cannot be found in the
DLL file

a division by 0 has been
produced»

a mathematical function has
caused an error

This is used to select the object background and character color.
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Object size

This establishes object dimensions in number of dots. These values can
be modified to precisely set the size of an object.

Text

This is used to specify a bubble text which is displayed when the cursor
Is on the object.

« Program » tab

Program
This editing area contains the program.

Run
If this is checked than the program is run.

Priority run
If this is checked than the program is run more rapidly.

Run at start-up

If this is checked then the program is run when the object is opened. This
option is used to save an object with the « Run » option not checked by
requesting a run when the object is loaded.

Go to the error

If an error has been detected when a program is running, then the
pushbutton is used to place the cursor in the place that caused the error.
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The examples file names refer to the « Examples » subdirectory of the
directory where AUTOMGEN is installed.

Example of composed objects

This example is used to let you understand how to create a « Decimal
keyboard » object composed of keys. « 0 » to « 9 » plus a key [ENTER]
for validating.

You will create a « Console » object, then starting from the console
menu you will create an « llluminated Button » object. We are going to
set parameters for this object then we will duplicate it to obtain other
keys. Then we will adjust the duplicated key properties to customize
them: text display on the key and action We will then have a keyboard
with a uniform key aspect.

Link with the application will be effected by using a word.

When a key is pressed it will write its code (0 to 9 or 13 for the validation
key) in that word.

To specify that word we can give its name in the action section of the
properties for each object. The problem is that when we reuse the
« Decimal keyboard » object and if we want to use another word, it is
necessary to modify the properties of the 11 « llluminated button »
objects.

To get around this problem we are going to use the possibility that sister
objects have of accessing a parameter set in the properties of the parent
console. The « Links » tab of the console property window is used to set
the parameter. Only write on one line in the editing area.
« KEYBOARD=M200 ». This line means that the keyboard parameter is
equal to M200.

The keyboard keys refer to the « KEYBOARD » parameter and not
directly to word M200. To change the word used, just change the
parameter setting in the console properties.

Going back to the aspect of our keyboard...
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In order for the aspect of the keyboard to be satisfactory we are going to
set a grid to align the keys. In the console properties window and the
« Options » tab write the value « 10 » in the two « Grids » sections This
way the function moved from the console menu will use a 10 pixel grid.
We are also going to set the dimensions for the first key. We can directly
modify the dimensions of the key by dragging it by its edges, but for
greater precision we are going to modify the dimensions form the
« Object size in pixels » section of the « Illuminated Button » object
window property tab.

For example, enter « 30 » for the width and height.

At this point you can also customize the style of the key. the color and
font used for marking etc.

We are going to place this first key to the upper left of the keyboard (this
Is an arbitrary choice). The keyboard we are going to create will look like
the numberpad of a computer keyboard. We are then going to mark this
key with the text « 7 » in the « Text » section of the « Aspect » tab.

We are also going to set parameters for the functional aspect of the key:
in the « Action when the button is pressed » section of the « Links » tab
we are going to write: « PARENTPARAM(KEYBOARD)=7 ». This means
that when the pushbutton is pressed the word designated for the
« KEYBOARD » parameter of the parent console will receive the value 7.
Delete whatever is in the « Action when the pushbutton is released'»
section.

We can also assign a computer keyboard key to the « llluminated
Button » object. Then it will be possible to use the keyboard with the
mouse or computer keyboard. To assign a key to the « llluminated
Button », object use the « Key » section of the « Options » tab. For
example, enter « 7 » to associate computer keyboard key « 7 » to the
object.
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Then place key « 7 » at the upper left of the keyboard, like this:
]

el *| B X

To move this key, select the object ((SHIFT) key pressed, then click with
the left side of the mouse on the object), then use the « Move » function
from the console menu. This function is the only one which uses the grid
instead of moving by dragging the bar of sister objects.

To create other keys, duplicate the existing key:

select the first key,
select « Copy » from the console menu, then « Paste »
move the previously pasted key,

set parameters for the new key: (text, links and computer keyboard
key).

When you have finished the above row (keys « 7 », « 8 » and « 9 ») you
can then select all three keys together and duplicate them.

You can create a validation key (wider for filling the surface of the
keyboard).

To finish, resize the console and put the objects in « Employ » mode.

AUTOMGEN?® 123 ©opyright 1988-2007 IRAI



Environment

The final result should look like this:

f118||9
4115 6
711123
0 | Enter |

« Examples\IRIS2D\keyboard.agn »

Example of using the « Screen, keyboard, message list » object

as a message list

Instructions:

the object must display four different messages based on the state
of four inputs (i0 to i3),

for input O: an information message « Start cycle »,
for input 1: an information message « End cycle »,
for input 2: an error message « Error 1 »,
for input 3: an error message « Error 2 ».

the messages must be displayed when the rising edge of the inputs
appears,

a record of 50 messages will be kept in the object and saved on
the disk,

the messages will be duplicated by a printer connected on
« LPT1: »,

a pushbutton must be used to delete the messages.
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Solution:

;:'. oooo1 12:14.12 ¥} 62002 Start
¥ 00002 12:14.13 7 6/2002 End
8 00003 12:14.14 7} 672002 Error 1

0oon4 12:14.14 7} 672002 Error 2

) 00005 12:14.16 7/ 6/2002 End

@ 00006 12:14.17 7/ 62002 Error 1

Delete the messages

« Examples\IRIS2D\screen keyboard 1.agn »

Variation:

Pressing on the pushbutton « Delete the messages » causes the « Do
you want to delete messages » dialogue box to open with a choice of

YES or NO.

Solution:

« Examples\IRIS2D\Screen keyboard 2.agn »

Example of using the « SCREEN KEY » object as a terminal

Instructions:

Display a message « Enter a value », requires that a decimal value be
typed on the keyboard (two characters) then displays that value
multiplied by two after the « Result: » text.

Enter a walue
12

Result: 024
Enter a value
04

Result: 008
Enter a value

« Examples\IRIS2D\terminal 1.agn »
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Variation:

The displayed messages are stored in the object and no longer in the
processing application.

Solution:
& « Examples\IRIS2D\terminal 2.agn »

Example of an application composed of multiple pages

This example will let you understand how to create an application
composed of multiple elements: in this case a menu is used to access
two different pages.

& « Examples\IRIS2D\menu.agn »

Example of using the «OBJECT » object

Simulation of a jack.

Instructions:

e jack driven by two o0 outputs (extract the jack) and ol (retract the
jack).

e two limit inputs i0 (jack retracted) and il (jack extracted.

Three objects will be used:
e a « Console » object acting as support,

e an « Object » for the jack body,
e an « Object » for the jack shatft.
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Solution:

The jack body is an OBJECT object which remains static, only its aspect

Is configured:
£

Aspect I Link. I Eorms I Bitmap T wMF I Colars I Guage I Senzor T thions]

- Tupe i~ Calour.
" Bitmap n aspects  Form n colours Red | | |
© Bitmap ncolowrs € Form gauge Green <| | ]
" Bitmap gauge € Meta-file
Blie < | v
 Size of the object in pisgls————— 1~ Character font
Width Height
121 25 Change |
-1
Text Orientation Help text Bubble text
IU deg I I
Wertical position of text @ centere O atthetop O atthe
Horizontal position of text : & centere € onthe leftC onthen
I~ Survey

Cancel

The jack shaft is an OBJECT object configured as follows:

«
Aspect ] Link I Eorms I Bitmap I WMF I Colars I Guage I Sensor T thinns]
~ Tup r— Colour
" Bitmap n aspecte " Form n colours Red | | |
Py — e T
" Bitmap gauge £ Metafile 2
Blue | | |
 Size: of the object in pivels ———————— 1~ Character font
ik Height
100 10 Change |
CText
Text Orientation Help text Bubble text
| [0cea I |
Wertical position of text & centere { atthetop O atthe b
Horizontal position of text : & centere ¢ ontheleftC onthe
[~ Sur
W =
% ooy
Properties of OBIJECT object - ¥4.01 5'
Aspect T Link. I Forms I Bitmap T ‘wMF T Colars I Guage I Sensor T Qpliuns]
 Lirk:
Action Horizontal transfer [x axig]
Obiject clicked Objet nat clicked Paosition +Position - Position Capt.min
Link permanently with{identifier] Mini Maxi Speed ms Capt max
Jo Jo [200 |5 u |
Azpect £ Colour # Filling Wertical tranzfer [ axis]
Position ~ + Pasition - Pasition Capt.min Positian +Position - Position Capt.min
| |00 o [ I I I I
Mini Maxi Speed ms Capt max bini Maxi Speed ms Capt max
] 100 [5 i Jo [200 [5 o |
Identifisr Sengor
o |
~ Sur
W —

AUTOMGEN?® 127 ©opyright 1988-2007 IRAI



Environment

Properties of DBJECT object - ¥4.01 5[

Aspect I Link I Eorms I Bitmap I WMF I Colars I Guage I Sensor T thinns]

0250 5|

O s L = O

=
4 »

In the lines above the colours must be individualised by writing in
the order of the three componants red, areen and blue separated by a comma.
these components are represented by a value between 0 and 255

[~ Sur

_

Properties of OBJECT object - ¥4.01 il

Aspect I Link. I Eorms I Bitmap T wMF I Colars I Guage I Senzor T thions]

Minimum

0

Mairmum

Orientation of the gquage:

€ from the bottom towards the top
" from the top towards the bottom
& from the left towards the right

£ from the right towards the lsft

[~ Sur

.
R

« Examples\Process Simulation\2D\tutoriall.agn »
Variation:
An intermediate position needs to be added on the jack. We are going to

use two supplementary objects for this: a piece attached to the jack shaft
which will activate a sensor and a sensor.
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To connect the piece activating the sensor to the jack shaft, the jack
shaft needs to be associated to an identifier: in the « ldentifier » section
of the « Links » tab write « 100 ». To connect the piece to the shaft, in
the « Horizontal movement, Position» section of the « Links » tab write:
« SISTERPARAM(100,STATE) ». This connects the piece with the jack

shaft state.

The object used as a sensor is set with parameters as follows:

Properties of OBJECT object - ¥4.01

]

Aspect T Link. I Forms I Eitmap T WMF T LColars I Guage I Sensor T Qplluns]

Azpect / Colour ¢ Filling

- Link:
Action Horizontal transter (x axis]
Obiject clicked Obijet nat clicked Position + Pogition - Pagition Capt.min
Link permanently with{identifier] Mini Maxi Speed ms Capt max
Jo Jo [200 5 u |

Wertical transter [y axig]

Position +Position - Position Capt.rin Position + Pogition - Pagition Capt.min
| | | | | | |
Mini Maxi Speed ms  Capt max Mini Maxi Speed ms Capt max
0 200 |5 m | Jo [200 |5 u |
Identifier Sensor
Jo H

 Survey

Properties of DBJECT object - ¥4.01

Aspect I Link. I Eorms I Bitmap T wMF I Colars I Guage I Senzor I thions]

Position of the detection :

&+ Above

 to the left . o the right

The sensor detects the objects containing on of the three defined colowrs
Below. the colours are defined by three values between 0 and
255 geparated by commas and representing the comporents B, G, and B

 below

J0.0.255 Or

Or I

I~ Survey
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The result is as follows:

Jack - 2

« Examples\Process Simulation\2D\tutorial2.agn »

Second variation:

A vertical jack attached to the horizontal jack shaft is added. This jack is
activated by one output (O2=1 to extract the jack, O2=0 to retract it). Two
limits are associated to i3 and i4.

The result is as follows:

Jack - 3

« Examples\Process Simulation\2D\tutorial3.agn »

Two OBJECT objects are added: one for the body of the jack and one for
the shaft.
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Example of using the «<ARCHIVE» object

Instructions:

e archive the state of 3 words of the processing application (m31 to
m33) every second.

e the state of 4 words will be displayed on a graph left on display for
10 seconds of acquisition.

e 1000 values will be memorized in the object.
¢ the acquisitions will be archived in a text format « data.txt » file.
Solution:

%

[N
—
=

iy
L]
-

\
|

16.35.53 )
=

16.35.52 \
16.35.54

16.35 46 \
16.35.47 \
16.35.458 \'
16.35.49 \
16.35.50 ‘l
16.35.51 l'

I; 16.35.45 \

L
=

& « Examples\IRIS2D\archiving »

Example of using the «PROG » object

Instructions:

e pressing on a pushbutton must cause the inversion of the output
states OO0 to 099.

Solution:

« Examples\IRIS2D\program.agn »

Examples of supervision application 1

The following example illustrates the creation of a supervision
application. The supervision application displays the state of gates and
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the level of tanks. The user's actions on the gates will invert the gate
state (open or closed). The RUN/STOP state of the application will also
be displayed and two pushbuttons will be used to go from RUN to STOP.

The result is as follows:

Exemple supervision
|
- CO01A
i 1 .,
i
L |
a i 11 I 1 1 1 I 1 1

RUN STOP

« Examples\IRIS2D\supervision 1 »

OBJECT objects will be used to represent the gates. A bitmap file is
created to represent the gates: open state (green) and closed state (red):

Examples of supervision application 2

This example illustrates the use of a more evolved OBJECT object. The
application displays the state of a gate which can be:
e gate open (commanded opening and open gate sensor true):
green,

e gate closed (commanded close and closed gate sensor true): red,

e (gate opening in progress (commanded opening and open gate
sensor false): blue,

e gate closing in progress (commanded closing and closed gate
sensor false): purple.

The user can invert the gate state by clicking on it.
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The processing application manages the gate state.

Exemple d'application ... [

« Examples\IRIS2D\supervision 2.agn »

Example of operating part simulation 1

Simulation of a manipulator arm

« Examples\Process Simulation\2D\manipulator arm.agn »
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Example of operating part simulation 2

Simulation of an elevator

pliln

2|V

TN
Il

« Examples\Process Simulation\2D\elevator.agn »

IRIS 2D objects are used to -create
supervision and simulation applications of 2D
operating parts.
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IRIS 3D allows you to create simulation applications for 3D operational
units. The TOKAMAK engine is integrated to IRIS3D to enable a realistic
physical simulation: gravity, interactions between objects.

IRIS 3D is used to animate 3D objects using standard model makers: 3D
STUDIO, SOLIDWORKS, SOLIDCONCEPTER, etc ...

The native format of the files processed by IRIS 3D is « .X » files set by
Microsoft's DIRECTX 8.

A «.3DS » to « .X » converter is integrated into the environment.
The CROSSROADS program provided on the AUTOMGEN installation

CD-ROM or downloaded from www.irai.com is used to convert a
significant number of 3D files to « .3DS » format.

IRIS 3D is in a window format enclosed in the IRIS 2D console. 3D
objects are animated on the console.

Each 3D file represents an object in IRIS 3D. The elements in an
operating part must have their own movement and must be represented
by separated files. For example, for a jack composed of a body and a
shatft, files must be created for the jack body and for the jack shatft.

To create animation of objects in a 3D world, one or more behaviors can
be applied to each of the objects. A behavior is composed of an object
modification (moving, changing color etc.) and a link with the processing
application variables to condition this modification. For example: extract
the jack shatft if the output for the processing application is true.
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The “examples\process simulation\3d\tutorial 2” sub-directory in the
AUTOMGEN installation directory has a WORD file that contains a
tutorial devoted to creating 3D operational units.

The list of objects is shown in the list. The objects linked to an object are
shown as sub-elements if the “Tree structure display” checkbox is
checked.

Creating an IRIS 3D console

With the right side of the mouse click on the «Iris » element on the
browser and then select « Add an IRIS 3D console ».

IRIS 3D object properties
Fazition of the lighting = (W = I_-| E= I_-|

¥ ' manage the tranzparent objects [slower if checke
W authorize the configuration

™ rotation of the camera on BT color
¥ rotation of the camera on'r

" rotation of the camera on Z I:I |'
Gravity vectar M= In— Y= |-1E| o IEI

These parameters set the mode uzed in RIS 30. “autharize the configuration' must be
checked in degsign mode [to add objects to the zcene and set their parameterz]. The
rotation axiz affects 30 browsing.

[Ithers,.. LCancel | ok I

Creating an IRIS 3D console
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Adding 3D files to the project

With the right side of the mouse click on the « Resources» element on
the browser and select « Import one or more 3D files » from the menu.

Select one or more « .3DS » files. (if your files are not in « .3DS » format,
use « CROSSROAD » to convert them).

View Oplions  Camera

|
2 DC ¥Vt ==

The IRIS 3D console
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Configuring the objects

Select « Open the configuration window » from the « Options » menu on
the IRIS 3D window.

Configuration |

— Pasition 30 Objects ...

oL

[

.

— Axis position of rot.

oL

[

.

— Rotation on (radian)

®

Y

T
— Size

Refresh Genter on selected object
— Galour
| I j Add | Add all
[-10
[~ dnvisible! i

— Transparency .
10

The IRIS 3D configuration window

fulzc<i
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Adding objects to the 3D world

By clicking on the | [ element you access the list of 3D
objects present in the resources. For example:

[

COrps
tige

By selecting an object on that list and clicking on « Add » you add the
selected object to the 3D world. By clicking on « Add all » you add all the
objects on the list to the 3D world. The objects you have added will
appear on the list in the configuration window.

30 Qbjects ...
[+ tige : 1

Removing a 3D file from the resources

With the right side of the mouse click the 3D file on the browser and
select « Delete ». The object needs to be deleted from the 3D world.

Removing an object from a 3D world

Click with the right button of the mouse on the object in the IRIS 3D
configuration window and select « Delete from the menu. »

Importing an “enhanced” object

Click on the “Import” button. A browser allows you to select the object to
be imported.
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Import an Iris 3d Object

Regarder danz I = i3d

x| & ® ok E-

Environment

2l x|

blue ball, 130

blue b, 13D

blue case, 130

blue yelow 13D

cylinder with sensors, 13D
cylinder#2 with sensors. 13D
driven lang conveyar, 13D
driven long gray convewor, 130
driven short corrveyor, 13D

red ball. 13D

red box, 130

red case, 1530

sensar for blue objects, 130
sensar far green objecks, 130
sensar for red objects, [30
sensar Far yellow abjecks, 130
short corveyor, 13D

short gray convewar, 13D

driven short gray conveyor, I3D store with cubes, I30

green ball 150

green box, 130

green case, 30

long conwetyar, 130

lamg graw conveyar, 130

wellow ball 130
wellow case, 130

Mo du fichier ;

Iu:_l,llinu:ler with sengors. |30

Fichiers de wpe :

fIris 3d Dbject [~.i3d)

=
=

Durvrir I
Annuler |

The browser for selecting “enhanced” objects

Once the object has been selected, click on “Open”. A parameter window
then allows you to define the variables that will be associated with the

object.
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Parameters list

Parameter | ‘ariable |
Extend cylinder Wil

Fiectracted cylinder eIl

Estended cylinder l2

Yalue

| %01

Mame

I Extend cylinder

Cancel | [8]4 I

The window for defining the object’s parameters

Environment

In this example (for the cylinder), the cylinder’s piloting variable and the
two ends of stroke are to be parameterized. The object is then shown in
the 3D world and in the list of objects.

IRIS 3D

Yiew Options  Camera

Y o

\

ol
£ A%

PVt ==Y

EOTE N 0 00 A

— Position

u: IU.UDUU
4z IU.UDUU
S IU.UDUU

— A= position of rat.

N r—
— Riotation on [radian)
o —
| T

| Display as tree Tk

30 Objects ...
@ cylinder with zensors : 3

—Colour———————————— |}

Befresh | Center on selected object

—

- Mawing object
Object Form:

l:”'l Texture | Add all
-0

|_ _Inuisihlel_ Detectable Min

| Light

Transparency

[oz000 L
n
— Physical engins

Mot used I 10000 ass

% Fired I 10000 Friction Apply pigatss |

" Use gravity

= Boy Sphere. o) Capsule

| 00000 Festitution )
[V Erecute automatically

The object’s position and orientation can be modified.
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Exporting an “Enhanced” object

To export an object, right-click with the mouse on the object and select
“Export”. The linked objects and all of the behaviors are saved.

2l
— Position

H: ID.EIUDU
4 IU.UUDU

g e

Dizplay as tree

Add a translation
Add a rotation

N ID.UUUU

— Auis position of rot.

H: ID.DUDU
¥ IU.UUUU
2 ID.EIDDD

— Rotation on [radian)

HE IS.H]B
u: ID.DUDU
=8 Il.5?08

Size
II.UUUU
—Colour—————————————

I:l |v Tenture |
F

Invisible l_ Detectable

Add a colour change
Add 4 link
Add another behaviour

Erase
R.ename

Parameters list

Refresh | Center on selected object

- 2dd | addal
|0

Light
Transparency
IU.SUUU
— Phusic:al engin
" Mot uzed I 10000 Mass
@ Fised | 10000 Friction Applyphysics |
i lUse grauity SO0 Festiut
. § 1 estitutian
i Moving object |7 Execute automatically
Objectform: 7 Eon € Sphere % Capsule

After entering a name for the file, a dialogue box allows you to assign a
name to each variable used in the behaviors and to define whether this
parameter can be modified or not when it is re-read.

AUTOMGEN?® 142 ©opyright 1988-2007 IRAI



Environment

x|

Parameters lisk

Yariable | Parameter | Editable |

3

Il Mo

Iz Ma

Marne

[ Editable Cancel | oK I

Example of creating a 3D simulation based on enhanced

objects

Let's create a simulation in a couple of clicks for an operational unit: a
part destacker.
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Starting AUTOMGEN ...

Open project model |Open arecent used Qroject|

Beginner (automation  Beginner {automation)  Beginner {electric and

pneumatic)

Do not open this
window when
launching

AUTOMGEM ‘ Open an existing project | | New project | |

UTOMGEN ¥8.1 - Expert.agn

Eﬁile Edit Display Program Tools Window Help

LELIERE N 1 B

=~ | |

| Project x|
E‘ Praject : [without name)
----- Falders
----- Symbals
[+] Configuration
[+ T Documentation
[+ geherated files
..... Debug
..... i ]
----- [ add an IRIS 2D object
..... E@IRIS 30 consale

L mmport RIS 20 objerts

Paste Chrl+
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IRIS 3D object properties

[ N .

[—

[

-1 3 ¢ Il 4 ==
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— Positian

30 Objests .. v

Befresh

Center onselected object I

{1 lze qravity

] [oving object
Object farm:

T Box Sphere

I Restitution I_

W Erecute automatically

i Capsule

|'| Tiesture | | ;| Add Add all |
J-10
F _Inl.lisiblel_ [Hetestable Min
Light
— Transparency
I fax
Jio
— Physical engine
£ rdatuzed I Mass
™ Fired [ Friction Appluphysics

AUTOMGENS®
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Import an Iris 3d Object

Regarder danz I = i3d

~| & @&k E-

Environment

i

blue ball 130

blue bo, 13D

blue case, 130

blue yellow, 13D

cylinder with sensors 13D
cylinder#2 with sensors. 13D
driven lang conveyar, I3D
driven long gray convewor, 130
driven short corrveyor, 13D

driven short gray conwveyor, I3D

green ball 150

green bocx, 130

green case, [30

long conweyar, 130

lomg gray corweyaor, 130

red ball. 13D

red box, 130

red case, 150

sensor For blue objects, 130
sensar for green objecks, 130
sensor For red objecks, 130
sensar Far yellow abjecks, 130
short convveyor, 13D

short gray convewor 13D
store with cubes, [3D
yellow ball, 130
wellow case, 130

Maom du fichier ;

Istu:ure with cubesz |30

Fichiers de twpe :

[Iris 3d Object [*.i3d)

[
=~

(| Durie IJ
[ ot |

Annuler

4

The pre-defined objects are located in the “i3d” sub-directory of the

AUTOMGEN installation directory.
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Parameters list

Parameter I ‘ariable I
Eztend cylinder el
Rectracted aylinder eIl
Extended cylinder “al2
Yalug
Etel
Marme

I Eztend cylinder

Cancel | F oK I

The object is shown in IRIS3D:

Viewy  Oplions  Camera

N2 € ¥ ==Y

AUTOMGENS®
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_a'E AUTOMGEN ¥8.1 - Expert.agn

File Edit Display Program Tools Window Help

ASHEH S o N

[Prajact = |

“ Project : [without narne]

AT 7w
R A Y]

=~ |

Add a new Faolder

[ [ Import one or mare existing folders
B
G Paste Ckrl4+Y

Creating a new folder

I ame [%eneric hame), Ieavfne default name Dri‘uter a zighificant naie.

Folder 1

Size [E'ngimensiuns Df_'the"ﬁce of the ful_ﬂer,')(l;‘ can be uzed to Eete
wery large folders [recommended). Ta create a Gemma select "Gemma™.
IKKL [wem large folders) j

Enmmﬁfs [for ewampletha-lﬁmu:u:lifiu:atiu:uns: thefthu:ur Btz ] {

Create 22/3/2007.
Edit 22/32/2007.

St the characteristics of the new folder, its size. its name pluz 'l'

any commentz. v'ou can edit all of these later.
8 ( ( Cancel |
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EEiIe Edit Qispla';.-"Eru:ugram Tools “Window Help

Toolbar

="

7o
(%

= . | BN

c

=

'pmf Skatus bar

Elﬁ Frojec! i
E‘ﬁ E &y Zoom +
i g '% Zoam -

O L Best fit

Eull screen

Chrl++
Chrl+-
Alt+=

T De

Fa
ge

¥ Hyperpallets  ALT+H I

Iriz

Conzole

- Autamszim
EE Resources
0§ store with cubes.x
[ cubex
This lets us see how to access simplified palettes from “Expert” mode.

B3 autoMecEn va.1

; File Edit Display Program Tools ‘Window Help

| Project x|
Eﬁ Project : [without name] =

[Ty Folders

[ Folder 1

----- Symbols

[+ Configuration

[+ T4 Documentation

[+ generated files

..... Debug

=5 Iriz

[zl Console
Automsin
E Resources

i B store with cubes.»

[ cube.x

sheet lets you access the link drawing application to loop back the
Grafcet.
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UTOMGEN ¥8.1

File Edit Display Program Tools ‘“Window Help

AcH &S D2 HEE> ==

| Project x |

Eﬁ Project : [without name] -
L:_In Falders

[ Folder 1

Symbaols

Configuration - "Q\\ L

St EBRB R ET M

Documentation

generated filez
Debug

Iris

Console
Automsim

Resources

----- . share with cubes.x
..... B cubex

..... . tige. %
----- . POUSSELIIZ X |
—

B e S
----- & i,
----- . guidelateral2 « r——

----- B quidelateral.x e Marmal step
----- . bouchon.x

3 Browser | & Targets | 3Palette | 7 I I

x

Wielcome to AUTOMGEM W2 001, sothware statted 3 16:22 42

assistant

A right click on the cube store allows you to access the list of variables.

AUTUMGEN ¥8.1 - manuel a8 i3d sample.agn O =10l x|
-Eile Edit Display Program Tools Window Help ;Iilﬂ

AEE| S 25 EEY G =58 B (s fBRR G FH .

) 3

Project x
[ |

Eﬁ Project : manuel a8 13d sample.agn

(=T Folders
[ Folder1
Symbals
[+ Contiguration
[+ Ty Documentation l:l
~H Debug View Options  Camera
= iz e
Consale
- Automsim
Resources = [
i External modules e -
&l
z Add & translation
i ‘ Add a rokation
i Add a colour change
Wt | Add a link
" Add another behaviour \\
= o ‘ g | | Erase J
3 Browser | < Targets Palette | Rename
| |
Parameters list -
% fifelcome to AUTOMGEN VS.001, sothware started 3 1008 23 —
| Export
o Extend cylinder (%01}
& | Cylinder retracted (3
o wlinder retracted (%6I12)
H T T [ A e e g: %g $ ¢ & Cylnder erterced ()|
= —— Hl
1

TR T T TRAIG 22096 | 4
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View  Options  Camera

Environment

Add a kranslation
Add a rokation

Add a colour change
add a link

Add another behawiour \

Erase
Rename
Parameters lisk

=

Expork

Extend cylinder (%010
Cylinder retracted (9612)

Cylinder extended (%611} 'ﬁ'

152

©opyright 1988-2007 IRAI



Environment

Move the cursor over the action rectangle and left-click.

Viewe  Opkions  Camera

Extend cylinder {2601}

I:l HExtend cylinder%%01
IRIS 3D B

View Cptions Camera

Repeat this operation to place the “cylinder extended” element on the
first transition and “cylinder retracted” on the second.
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This is the final result:

H3ortir wérin%sQl

DDA, 550

Yue Cplions  Camera

—— wWérin rentré%sIZ

You can now click on the “GO” button in the tool bar to launch the
application.

This complete example is in the “examples\Process
simulation\3D\physical engine” sub-directory with the name
“destacker.agn”.

Applying a behavior to an object

Click with the right button of the mouse on the object in the IRIS 3D
configuration window and select « Add ... » from the menu. ».
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Name of AUTOMGEN variables

The name of AUTOMGEN variables used in the behaviors are limited to
the following syntaxes:

Access to boolean variables

On: output « n », for example 08, 010,

/On: complement of the output « n », for example /01, /015,
In: input « n », for example 10,14,

/In: complement of the input « n », for example /14, /156,

Bn: bit « n », for example B100, B200,

/Bn: complement of bit « n », for example /B800, /B100,

The access to bhits B is limited to a table of linear bits, a command #B
must be used to reserve bits (see the language manual),

Access to numeric variables

Mn: word « n », for example: M200, M300
Fn: float « n », for example: F200,F400
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Adding a translation

Translation

tige : 2

Environment

— Positian

% Mo pilating

 AUTOMSIM

" Bistable pilating
- [anostable pilating I

" Mumerical pilating

Mini [0 0000

Maxi [0.0000

Time torun in ms IIZI.I:II:IEIIZI

|0.0000

— Detection
|- Mlini sen=sor
I_ Fagi sensor
I_ Other sensor
|- Other zensor
I_ Other sensar

I_ Other sensor

|0.0000

{00000

|0.0000

|0.0000

|0.0000

{00000

|0.0000

{00000

I
=L
n

T
Mo X

Eancel |
Ok I

Properties of a translation

Name

The first area is used to enter a generic name for the translation. This
name appears in the list of the IRIS 3D configuration window, it is only
used for comments and can be left blank.

AXis

Establishes the dimension to be applied to the translation.

Type

- without driving: no translation, this is used to make a translation
inoperable without needing to delete it (to run tests for example)/

- bistable driving: two boolean variables: the translation is driven by

the first drives the translation in one

two boolean variables:

AUTOMGENS®
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direction (from min to max), the second in the other direction (from

max to min).

State of the first|State of the | Object

variable second variable

0 0 Immobile

1 0 Translation of min to
max

0 1 Translation of max to
min

1 1 Immobile

- monostable driving: a boolean variable drives the translation if the

variable is true

Variable state Object
1 Translation of min to max
0 Translation of max to min

- numeric driving: the position of the object on the designated axis is
equal to the specified numeric variable.
- The “...” button allows an “enhanced” mode to be defined for this

type of link:

Numerical piloting x|

¢ numeric variable gives position : mj100 or I{10000 or f;

numeric variable gives position calculated with min and max : 0<=m or | or

f<=10000

{” numeric variable gives speed : -10000<=m or | or f<=10000

e

AUTOMGENS®

numeric variable gives position to be reached calculated with min and max
" 0>=m or | or f>=100, acceleration and deceleration are managed
automatically

Percentage of the total movement used for the phase of | 10,00
acceleration or deceleration

Variable of return of the position {(0<=m or | or f or 16xi <=10000) |

Gray code
I~ coded value (I
or m only)
Cancel | | OK I
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()

The content of the numeric variable defines the object’s position.
If it is a word the position will be set at the value divided by 100;
if it is a long, it will be set at the value divided by 10000; if it is a
floating-point, it will be set at the value contained in the floating-
point. Min and max define the limits for these values.

The content of the variable defines the position between the min
and max values. 0 = min position, 10000 = max position.

©)

The content of the variable gives a speed of displacement
ranging from -10000 to 10000.

)

The content of the variable gives a position to be reached as a
percentage of the stroke between min and max: 0 = min
position, 100 = max position. The acceleration and deceleration
are calculated automatically. The “percentage of movement
used...” parameter defines the length of the acceleration and
deceleration phases.

®

Allows a variable to be defined that will receive the position of
the object constantly. The variable can be a word, a long, a
floating-point or an input (in this case, this input and the next 16
inputs receive the position like an absolute encoder linked on
the inputs). The “value in gray code” checkbox allows this value
to be obtained like a gray encoder.

The “examples\Process simulation\3D\numerical pilotings” sub-
directory contains examples of these different modes.

- AUTOMSIM: the object’s position on the designated axis is given
by the content of a variable managed by an AUTOMSIM object.
The “...” button allows an enhanced mode to be defined for this
type of link:
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AUTOMSIM piloting x|

@ Normal
Coefficient

(" The symbol is associated a motor AUTOMSIM object | 0.00000020

@ concel [[ k]

®

The variable associated to an AUTOMSIM object defines the
position between min and max.

®

The variable associated to an AUTOMSIM “motor” object modifies
the position according to the coefficient (it makes it possible to
define the relationship between the rotation speed of the
AUTOMSIM motor and the speed with which the position varies).

The “examples\Process simulation\3D\automsim piloting” sub-
directory contains examples illustrating both these modes.

Amplitude and origin

The « Min » and « Max » areas establish the amplitude and origin of the
translation.

Speed

The stroke time establishes the speed for going from the min point to
max point (it is identical to the return speed).

Detection

This is used to set the sensors for the translations. The min and max
sensors manage the limits, the other 4 possible sensors can be used to
create intermediate positions.

Adding a rotation

The parameters are completely similar to the translations see chapter
Adding a translation. The angles are expressed in radians.
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The object rotation center must be set for each object in the IRIS 3D
configuration window.

Adding a color change

Modification of colour
tige : 2 I
— Calour

[T The zame as the abject I ;I

% Mo pilating

- A owariable makes the choice between bwo colours ar two kextures [always I

apply the "if Falze™ if woid]
If False
IF true |- D nothing if False
= AUTOMSIN |
Pulti testures mode delay [ms) IIZI.IZIIZIIZIIZI

Color change
Driveing of a color using a variable must refer to a boolean variable.

The “The same as object...” checkbox allows you to apply the same color
as another object.

Controlling a color by a variable must reference a Boolean variable.

Color control can also be performed with an AUTOMSIM variable
(associated to an AUTOMSIM indicator object, for example).

If the “do nothing if false” box is checked, no color is applied if the
variable’s status is false. This makes it possible to associate several
changes of color to a single object if more than 2 colors are needed.

The pull-down lists allow a texture to be selected instead of a color. To

have a texture shown in a pull-down list, place the (“.bmp” or “.jpg” file) in
the AUTOMGEN project resources.
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Multiple textures

It is possible to associate several textures that will be applied
automatically. To do this, associate several “Color modification” type
behaviors to a single object and document the “Time for multiple texture
mode” area with the time at the end of which the texture will be applied
automatically. The pre-defined “Conveyor Belt” object uses this
technique.

Adding a link
A link forces an object that this behavior is applied to, to follow the
movements of another object.

tige : 1 I
Linked to th
I_ fired Be e j It I Alwans it empty

Cance|

ok

Links between objects

The link condition can be a boolean variable. The link is unconditional
(object always linked) if the condition is left blank.
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Adding another behavior

This is used to use a sound associated to a condition, or to change a
boolean variable to 1 when the user clicks with the right or left side of the
mouse on the object the behavior is applied to.

Other behaviour
[
— Sound
Launching  Stop
% posound € Onece " Coantinu | | I ;I
% Mosound  Once " Continu | | I ;I
% Mosound € Once " Continu I I I ;I
{* mosound ) Once " Coantinu | | I ;I
{* Mosound  Once " Continu I I I ;I
— User actions
Wariable right click Wariable left click
I I I_ right click anchor camera
— Callisi
= |Etu:|n i . . . Test if collision with one
Wariabhe Test if collision with object abject with calar
! ! =1 O « 1
the abject in collision I [always if woid)]
becomes linked with this
object
IF callision, maowe object
regarding the fallawing vectar: 5 | 0000000 y |0.000000 - |0.000000
CEancel Il ok I

Other behaviors

The elements of the “Sound” group make it possible to play a sound
associated to a condition.

The elements of the “User actions” group allow a Boolean variable to be
set to 1 when the user clicks with the right or left mouse button on the
object that the behavior applies to. The “A right-click on the object
anchors the camera” checkbox makes it possible to lock the camera
(which defines the display point of view in the IRIS 3D window) on the
object that the behavior applies to.

The elements of the “Collision” group make it possible to define a

collision test:
- either with one object in particular,
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- or with objects having a particular color (a choice of 2 colors is
possible).

The “Variable” area can be documented with the nhame of a Boolean
variable that will be set to true if the collision test is true.

The “The object in collision becomes linked with the object if” checkbox
makes it possible to link the object that comes into collision with the
object to which the behavior is applied. A variable can condition this link.
This technique makes it possible to easily handle the simulation of a
clamp or suction cup.

The vector allows you to give a speed to an object that comes into
collision with the object to which the behavior is applied. The pre-defined
“Conveyor Belt” object uses this technique.

Physical engine

The physical engine makes it possible to handle gravity and the
Interactions between objects so as to obtain a very realistic simulation.
For objects subject to gravity, only block, sphere or capsule shapes are
handled by the physical engine.

For each object you can define the type of handling used by the physical
engine:

Physical engine
£ Mot used | 10000 Pass
(* Fised I 10000 Frigtian Apply physics
i Use grawity D0000 Fietitti
) . d extitution
i Moving object |7 Execute automatically
Object form: % Bop € Sphere € Capsule

“Not used”: the object is not handled by the physical engine: it is not
subject to gravity and does not interact with the other objects.

“Fixed”: an object handled by the physical engine that does not change
position but which interacts with the other objects: the housing of a
machine, for example.

“Use gravity”: a moving object handled by the physical engine, subject to

gravity and interacting with the other objects: a box moving on a
conveyor belt, for example. For this type of object, the mass, coefficients
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of friction and restitution and the primary shape of the object (block,
sphere or capsule) have to be defined.

“Moving object”: a moving object handled by the physical engine, which
IS not subject to gravity and which interacts with the other objects: a
cylinder rod pushing objects, for example For this type of object, the
coefficients of friction and restitution and the primary shape of the object
(block, sphere or capsule) have to be defined.

The “Apply physics” button allows the physical engine to be launched.
The “Automatic execution” checkbox automatically launches the physical
engine when the AUTOMGEN PC executor is installed.

The “examples\Process simulation\3D\physical engine” sub-directory
contains examples illustrating the physical engine being used.
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IRIS 3D example

Yiew Opkions

« Examples\Simulation PO\3D\Scharder.agn »
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AUTOMGENS®

Environment

IRIS 3D is used to design simulation
applications of 3D operating parts. The
objects must be created in a standard model
maker and imported in the AUTOMGEN
project resources. Behaviors are then
applied to the objects to create 3D
animations.
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This chapter describes the common elements for all the languages
used in AUTOMGEN.

The following types of variables are present:
= boolean type: the variable may have a true (1) or false (0) value.

= numeric type: the variable may have a numeric value, different from the

existing types: 16 bits variables, 32 bits and floating point.

= time delay type: structured type, it is a combination of a boolean and numeric
type.

Starting from version 6 the variable name syntax may be AUTOMGEN's or the

syntax of IEC standard 1131-3.

Booleen variables

The following table provides a complete list of the Booleen variables
used

Type Syntax Syntax Comments
AUTOMGEN [IEC 1131-3
Input 10 %I0 May or may not correspond to physical input
to 19999 to %19999 (depending on the /O configuration of the
target).
Output O0 %Q0 May or may not correspond to physical output
to 09999 to %Q9999 (depending on the /O configuration of the
target).
System Bits | UO %MO For information on the system bits see the
to U99 to %M99 manual on the environment.
User bits U100 %M100 Internal bits for general use.
to U9999 to %M9999
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to M9999#15

Grafcet X0 %X0 Grafcet step bits
Steps to X9999 to %X9999
Word bits MO#0 %MWO0:X0 Word bits: the number of bits is

a %MW9999:X15

expressed in decimals and is
included between 0 (lower weight
bits) and 15 (higher weight bits).

Numeric variables
The following table provides a complete list of the numeric variables.

Type Syntax IEC Syntax Comments
AUTOMGEN 1131-3
Counter Co %CO0 16 bit counter, can be initialized,
to C9999 to %C9999 increased, decreased and tested with
boolean languages without using
literal language.
System MO %MWO For information on the system words
Words to M199 to %MW199 see the manual on the environment.
User words | M200 %MW200 16 bit words for general use.
to M9999 to %6MW9999
Long L100 %MD100 Integer value of 32 bits
integer to L4998 to %0MD4998
Float F100 %MF100 Real value of 32 bits (format IEEE).
to F4998 to %MF4998
Time delay

Time delay is a combined type which groups two boolean variables
(launch state, end state) and two numeric variables on 32 bits

(procedure

and counter).
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The following model shows a time chart of time delay functionality:

1
launch state

0]

1
end state

0]
count value

0]

A time delay procedure value is between 0 ms and 4294967295 ms (a
little over 49 days)

The time delay procedure can be modified by the program, see
chapter Erreur ! Source du renvoi introuvable. (instruction STA).
The time delay counter can be read by the program, see chapter
Erreur ! Source du renvoi introuvable. (instruction LDA).
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Actions are used In:

= Grafcet language action rectangles,

L |
[

= flow chart language action rectangles,

. | i
— ' & | 14 |

o |

= ladder language coils.

i f [ T 1

- —

Assignment of a boolean variable

The « Assignment » action syntax is:
«boolean variable»
Operation:

= if the action rectangle or coil command is in a true state then the variable is put

at 1 (true state),

= if the action rectangle or coil command is in a false state then the variable is

put at 1 (false state).

Truth table:

Command | Variable state (result)
0 0

1 1

Example:

|1é [{oa |

If step 10 is active then OO takes the value of 1, if not OO takes the

value 0.

AUTOMGENS®
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Various « Assignment » actions can be used for the same variable in
one program. In this case, the different commands are combined in
« Or » logic.

Example:
[18 |{os | [za |{os

State of X10 | State of | State  of
X50 O5

0 0 0

1 0 1

0 1 1

1 1 1

Complement assignment of a boolean variable

The « Complement assignment » action syntax is:
«N boolean variable»
Operation:

= if the action rectangle or coil command is in a true state then the variable is

reset (false state),

= if the action rectangle or coil command is in a false state then the variable is

set at 1 (true state).

Truth table:

Command | Variable state (result)
0 1

1 0

Example:

|Eé [{Hu1EE |

If step 20 is active, then U100 takes the value 0, if not U100 takes the
value 1.
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Various « Complement assignment » actions can be used for the
same variable in one program. In this case, the different commands
are combined in « Or » logic.

Example: .

|1?a [{roz | |1}a [{roz |

State of | State of X110 | State of
X100 020

0 0 1

1 0 0

0 1 0

1 1 0

Setting a boolean variable to one

The « Set to one » syntax is:

«S boolean
Operation:

variable»

= if the action rectangle or coil command is in a true state then the variable is set

to 1 (true state),

= if the action rectangle or coil command is in a false state then the state of the

variable is not modified.
Truth table:
Command | Variable state (result)
0 unchanged
1 1
Example:
EEREE |

If step 5000 is active then O2 takes the value of 1, if not O2 keeps the

same state.
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Resetting a boolean variable

The « Reset» action syntax is:
«R boolean variable»
Operation:

= if the action rectangle or coil command is in a true state then the variable is
reset (false state),

= if the action rectangle or coil command is in a false state then the variable state
IS not modified.

Truth table:

Command | Variable state (result)
0 unchanged

1 0

Example:

|séaa|-|ﬂn3 |

If step 6000 is active then O3 takes the value of O, if not O3 keeps the
same state.

Inverting a boolean variable

The « Inversion » action syntax is:
«| boolean variable»
Operation:

= if the action rectangle or coil command is in a true state then the variable state

is inverted for each execution cycle,

= if the action rectangle or coil command is in a false state then variable state is

not modified.
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Truth table:

Command | Variable state (result)
0 unchanged

1 inverted

Example:

[Fooe|{104 |

If step 7000 is active then the state of O4 is inverted, if not O4 keeps
the same state.

Resetting a counter, a word or a long

The « Reset a counter, word or long» syntax is:
«R counter or word»
Operation:

= if the action rectangle or coil command is in a true state then the counter, word

or long is reset,

= if the action rectangle or coil command is in a false state then the counter, word

or long is not modified.

Truth table:

Command |Value of counter, word or long
(result)

0 unchanged

1 0

Example:

[188 |{RCzE |

If step 100 is active then counter 25 is reset, if not C25 keeps the
same value.
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Incrementing a counter, a word or a long

The «Increment a counter » action syntax is:
«+ counter, word or long»
Operation:

= if the action rectangle or coil command is in a true state then the counter, word

or long is incremented for each execution cycle,

= if the action rectangle or coil command is in a false state then the counter, word

or long is not modified.

Truth table:

Command |Counter, word or long

value (result)

0 Unchanged

1 current value +1
Example:

|1éua |{+czs |

If step 100 is active then counter 25 is incremented, if not then C25
keeps the same value.

Decrementing a counter, word or long

The « Decrement a counter » action syntax is:
«- counter, word or long»
Operation:

= if the action rectangle or coil command is in a true state then the counter, word

or long is decremented for each execution cycle,

= if the action rectangle or coil command is in a false state then the counter, word

or long is not modified..

Truth table:

Command |Value or counter, word or long

(result)

0 unchanged

=

current value -1
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Example:

|1éa [{-c2= |

If step 100 is active then counter 25 is decreased, if not C25 keeps the
same value.

Time delays

Time delays are considered as boolean variables and can be used
with « Assignment », « Complement assignment », « Set to one »,
« Reset », and « Invert ». The time delay order can be written after the
action. The syntax is::

« time delay(duration) »

By default the duration is expressed in tenths of seconds. The letter
«S» at the end of the duration indicates that it is expressed in
seconds.

Examples:
[18 |{T3i280 |

|Eé [{sTEmies) |
T

Step 10 launches a time delay of 2 seconds which remains active as
long as the step is. Step 20 sets a time delay of 6 seconds which
remains active while step 20 is deactivated.

The same time delay can be used by different places with the same
procedure and at different instants. In this case the time delay
procedure must only be indicated once.

Note: other syntaxes exist for time delays. See chapter Erreur !
Source du renvoi introuvable.

Interferences among the actions

Certain types of actions cannot be used at the same time on a
variable. The table below shows the combinations which cannot be
used:

Assignment | Complement | Set to one Reset Inversion
assignment

Assignment YES NO NO NO NO
Complement NO YES NO NO NO

assignment
Set to one NO NO YES YES YES
Reset NO NO YES YES YES
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Inversion NO NO YES YES YES

IEC1131-3 standard actions

The table below provides the IEC 1131-3 standard actions which can
be used with AUTOMGEN V>=6 based on the AUTOMGEN. V5
standard syntax.

Name AUTOMGEN |AUTOMGEN | AUTOMGEN | Equivalent

V>=6 V5 V>=6 example

Syntax Syntax Example AUTOMGEN V5
Not No value |Novalue |[tz_]{os || [te_qom |
memorized
Not N1 No value |[1e J{moe ] [1o ]{oe |
memorized
Complement |[NO N [0 fwes || 1o {0z
not
memorized

R R [18  |{ros ||1é |{roe
Reset
Setto 1 S S o fsoe || o ]{s0q
Limited in LTn/durati | Non- [0 irecesoa ]| e
time on existent i I{oe Irec1e5)
Time delay  |DTn/durat |Non- [0 Horersesoe || [0

ion existent 1o I{os Hrees) |
Pulse on P1 Non- [0 [rice | =T
rising edge existent
Pulse on PO Non- o Hrevem | -7 — 3

: existent
falling edge
Memorized  [SDTn/dur |Non- [12_]{soretasna]| —e —EFHees |
. . . —ta —Hrre 508 ]

and time ation existent —
delay
Time delay DSTn/dur |Non- Ilé |[{osTe-1es08]| [
and ation existent 1 Hreciess [{oe |
memorized
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Memorized  |SLTn/dur |Non- [1o_J{5crecimsna]| e~ EIEnes
limited in time |ation existent

Multiple actions

Within the same action rectangle or coil, multiple actions can be
written by separating them with «, » (comma).

Example:

|5? |{0=, MO1, 502, RO2, REA, +C1, -C2 |

Multiple action rectangles (Grafcet and flow chart) or coils (ladder) can
be combined. See the chapters on the relative languages for more
information.

Literal code

Literal code can be entered in an action rectangle or coil.

The syntax is:
« { literal code } »

Multiple lines of literal language can be written in braces. A «,»
(comma) is also used here to separate them.

Example:
[18  |{inzee=Crzec+1813 |

For more information see the chapters « Low level literal language »,
«Extended literal language » and «ST literal language».

Tests are used in;

= Grafcet language transitions,

? ;

= conditions based on Grafcet language action,

| ' 1 IFI ]
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= flow chart language tests,

= ladder language tests.

;

— f [ 1

—||—

General form

A test is a boolean equation composed of one or n variables separated
by the operators « + » (or) or « . » (and).

Example of a test:
i0 (test input 0)

i0+i2 (test input O « or » input 2)
i10.i11 (test input 10 « and » input 11)

Test modifier

By default if only the name of one variable is specified, the test is
«equal to one» (true). Modifiers make it possible to test the
complement state, the rising edge and the falling edge.

= the character « / » placed before a variable tests the complement state,

5 the character « u » or the character « A" » placed before a variable tests the

rising edge

5 the character « d » or the character « ¥ » placed before a variable tests the
falling edge

Text modifiers can be applied to one variable or to an expression
between parentheses.

Examples:

A i0

/i1

/(i2+i3)
V(i2+(i4./i5))

" To obtain this character when editing a test press the [A] key.

" To obtain this character when editing a test press the [W] key.
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Time delays

Four syntaxes are available for time delays.
In the first the time delay is activated in the action and the time delay is

simply mentioned in a test to check the end state:
[z6 |{T1@i55) |

ti@

For the others, everything is written in the test. The general form is:

« time delay /launch variable / duration »

or

« duration / launch variable / time delay »

or

« duration / launch variable »

In this case, a time delay is automatically attributed. The attribution
range is that of the automatic symbols.

By default the duration is expressed in tenths of seconds.

The duration can be expressed in days, hours, minutes, seconds,
milliseconds with the operators «d », « h», « m», « s» and « ms ».
For example: 1d30s = 1 day and 30 seconds.

Example using the second syntax:

t18-128-5=

Example using the normalized syntax:

1h26ms 18

Priority of boolean operators

By default the boolean operator «. » (AND) has a greater priority than
the operator «+» (OR). Parentheses can be used to set a different
priority.

Examples:
i0.(i1+i2)
((i0+i1).i2)+i5

Always true test

The syntax of an always true test is:
«» (no value) or « =1 »

Numeric variable test
Numeric variable tests must use the following syntax:
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« numeric variable » « test type » « constant or numeric variable »

The test type can be:
D «=x» equal,

5 « I » or « <> » different,

= « < » less than (not signed),
= « > » greater than (not signed),
= « << » less than (signed),

= « >> » greater than (signed),

D « <= » less than or equal to (not signed),

D « >= » greater than or equal to (not signed),

= « <<= » less than or equal to (signed),

D «>>=» greater than or equal to (signed).

A float can only appear with another float or a real constant.
A long can only appear with another long or a long constant.
A word or a counter can only appear with a word, a counter or a 16 bit

constant.

Real constants must be followed by the letter « R ».

Long constants (32 bits) must be followed by the letter « L ».

16 or 32 bit integer constants are written in decimal by default. They
can be written in hexadecimal (suffix « $» or « 16# ») or in binary

(suffix « % » or « 2# »).

Numeric variable tests are used in equations like boolean variable
tests. They can be used with test modifiers as long as they are in

parentheses.

Examples:
m200=100

%mw1000=16#abcd
c10>20.c10<100
200=201
m200=m203
%md100=%md102
£200=3.14r
1200=$12345678L
m200<<-100
m200>>1000
%mw500<=12
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/(m200=4)
¥ (m200=100)
/(1200=100000+1200=-100000)

Transitions on multiple lines

Transition text can be extended to multiple lines. The end of a
transition line must be an operator « . » or « + ». A combination of key
[CTRL] + [¥] and [CTRL] + [f\] makes it possible to move the cursor
from one line to another.

Use of symbols

Symbols make it possible to associate a text to a variable.
Symbols can be used with all the languages.
A symbol must be associated to one and only one variable.

Symbol syntax
The symbols are composed of:
= an optional character « _ » (low dash, generally associated with key [8] on the

keyboard) which indicates the beginning of the symbol,
= the name of the symbol,

= an optional character « _ » (low dash) which indicates the end of the symbol.

The characters « _ » enclosing the symbol names are optional. They
must be used if the symbol starts with a digit or an operator (+,-,
etc...).

Automatic symbols

It can be a nuisance to have to set the attribution in each symbol and a
variable, particularly if the precise attribution of a variable number is
not very important. Automatic symbols are a solution to this problem,
they are used to let the compiler automatically generate the attribution
of a symbol to a variable number. The type of variable to use is
provided in the name of the symbol.

Automatic symbol syntax

The syntax of automatic symbols is as follows:
_« symbol name » %« variable type »_

« variable type » can be:
|,Oo0rQ,UorM, T, C, Mor MW, L or MD, F or MF.

It is possible to reserve multiple variables for a symbol. This is useful
for setting tables. In this case the syntax is:

_« symbol name » %« variable »« length »_
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«length » represents the number of variables to be reserved.

How does the compiler manage the automatic symbols ?

When starting to compile an application, the compiler cancels all the
automatic symbols located in the « .SYM » file of the application. Each
time the compiler finds an automatic symbol it creates a unique
attribution for the symbol based of the variable type specified in the
symbol name. The symbol that is then generated is written in the
«.SYM » file. If the same automatic symbol is present more than once
in an application, it refers to the same variable.

Range of variable attribution
By default, an attribution range is set for each type of variable:

Type Start |End

| or %ol 0 9999

Oor%Q |0 9999

Uor%M |100 (9999

T or %T 0 9999

Cor%C |0 9999

M or 200 9999
%MW

L or %MD |100 [4998

F or %MF 100 [4998

The attribution range can be changed for each type of variable by
using the compilation command #SR« type »=« start », « end »

« type » designates the type of variable, start and end and the new
limits to be used.

This command modifies the attribution of automatic variables for the
entire sheet where it is written and up to the next « #SR » command.

Fixed-address symbols

The syntax of the automatic symbols is:
_« symbol name » %« variable name »_

For example:
open valve%%g3

Designates a symbol that will be linked to the variable %Q3.
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Examples

To better illustrate this manual we have developed some functional
examples with a model of a train as in the diagram below
© = MAQUETTE AT-850 s

Tl = @
=
——
|
Colh g
- < voie 1 » .Srgg =g
i
e T6l S6D S5l (8] 11—“”0
T6D @ e THl =
- o ST = 1
i _ TIA SE
B [wes <% £
: ’ o
. - =
g s | voie7 o voie8 | ¢ Egg
2B e | B W=
= 0 =1
TyeaT S7D S8l 8D &
o = o ™ T8l 8D O
;28 ! “« voie 3 > =
i\ Q R o —f>
| :
JAE | [ pllEElei,
< HiEp . o =
) . ’ S3D EFD |
@ T3l ‘. ’ T3D _"F/@

We have used I/O cards on a PC to pilot this model. The symbols set by the

constructor of the model have been saved.
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The following symbol file was created:

AV1 Q0 alimentation voie 1

AV2 o1 alimentation voie 2

AV3 o2 alimentation voie 3

Av4 03 alimentation voie 4

AvVS 04 alimentation voie 5

AVE 05 alimentation voie 6

AVT 06 alimentation voie 7

AV8 o7 alimentation voie 8

AP1 )] alimentation plateforme 1
AP2 Q9 alimentation plateforme 2
AP3 010 alimentation plateforme 3
AP4 O11 alimentation plateforme 4
AP5 012 alimentation plateforme 5
IP1 013 rotation plateforme 1

P2 014 rotation plateforme 2

IP3 015 rotation plateforme 3

P4 016 rotation plateforme 4

IP5 0O17 rotation plateforme 5
ZP1 018 initialisation plateforme 1
P2 019 initialisation plateforme 2
ZP3 020 initialisation plateforme 3
ZP4 021 initialisation plateforme 4
ZP5 022 initialisation plateforme 5
D1 023 direction voie 1

Dv2 24 direction voie 2

Dv3 025 direction voie 3

Dv4 026 direction voie 4

Dv5 027 direction voie 5

Dve 023 direction voie &

Dv7 029 direction voie 7

Dv8 030 direction voie 8

S1D 031 feu droit voie 1

Sl 032 feu gauche voie 1

S2A 033 feu haut voie 2

S2B 034 feu bas voie 2

S3D 035 feu droit voie 3

s3l 036 feu gauche voie 3

S4A 037 feu haut voie 4

S4B 038 feu bas voie 4

S50 039 feu droit voie 5

S5l 040 feu gauche voie §

S6D 041 feu droit voie &

S8l 042 feu gauche voie 6

S7D 043 feu droit voie 7

57 044 feu gauche voie 7

S8D 045 feu droit voie 8

58 046 feu gauche voie 8

T1D i0 train droit voie 1

T1I i1 train gauche voie 1

T2A i2 train haut voie 2

T2B i3 train bas voie 2

T3D i4 train droit voie 3

T3l i5 train gauche voie 3

T4A i6 train haut voie 4

T4B i7 train bas voie 4

T5D i8 train droit voie 5
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T5I i9 train gauche voie §
T6D i10 train droit voie &
T6l i11 train gauche voie 6
T7D i12 train droit voie 7
T7I i13 train gauche voie 7
T8D i14 train droit voie 8
T8I i15 train gauche voie &
TP1 i16 train plateforme 1
TP2 i17 train plateforme 2
TP3 i18 train plateforme 3
TP4 i19 train plateforme 4
TP5 i20 train plateforme 5
P1F i21 index plateforme 1
P2F i22 index plateforme 2
P3P i23 index plateforme 3
P4P i24 index plateforme 4
P5P i25 index plateforme 5
P1Z i26 init plateforme 1
P2z i27 init plateforme 2
p3z i28 init plateforme 3
P4z i29 init plateforme 4
P57 i30 init plateforme 5
ERR i31 court-circuit

AUTOMGEN supports the following elements:
= divergences and convergences in « And» and in « Or »,

= destination and source steps,
= destination and source transitions,
= synchronization,

= setting Grafcets,

= memorization of Grafcets,

= fixing,

= macro-steps.

Simple Grafcet

Grafcet line writing involves combined steps and transitions.

The example below illustrates a Grafcet line:

Conditions:

The locomotive needs to leave on track 1 towards the right, up to the
end of the track. It returns in the opposite direction to the other end
and starts again.
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Solution 1:
0 H AV1
— tld
1 H AVl , DV1
—4 tli

examples\grafcet\simplel.agn

Solution 2:
0 H{s Avi ,R DV1
Aller
— tad
1 {s Avli ,S DvV1
Retour
— tli

example\grafcet\simple2.agn

The difference between the two solutions is that the first example uses
« Assignment » actions and the second uses « Set to one » and
«Reset ».

We change the conditions by setting a delay of 10 seconds when the
locomotive arrives to the right of track 1 and a delay of 4 seconds
when the locomotive arrives to the left of track 1.
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0 H AV1
Aller

—— tid

10 HT0(109)

—-+— to

20 H AVl , DVi

Retour

—_ tli

30 HT1(49)

—- t1
example\grafcet\simple3.agn
Solution 2:

0 H AV1

Aller

—]— tid

10

—— 10s/x10

20 H Avl , DVi1i

Retour

—_ tli

30

—— 4s/x30
example\grafcet\simple4.agn
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The difference between example 3 and 4 is in the choice of syntax
used to set the time delays. In terms of operation the result is identical.

Divergence and convergence in « And »

Divergences in « And » can have n points. It is important to observe
the use of the function blocks:

L |Must be a [K] Must be an [M]
block and not an block and not an
[L] block [L] block
Must be a [Q]
L |Must be an [O] block and not a
block and not a [P] block

[P] block

A description of the use of divergences and convergences in « And »
follows.

Conditions:

We are going to use two locomotives: the first makes round trip
journeys on track 1, the second on track 3. The two locomotives are
synchronized (they wait at the end of the track).
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Solution 1:

40

J - =1
0 AV1 50 H AV3
1 tld — t3i
10 60

P =1
20 AVl , DV1 70 H AvV3 , DV3
— tli — t3d
30 80

J =1

example\grafcet\divergence et 1.agn
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Solution 2:
t1d €31
0 H AV1 10 H AV3
— tld . t3i
’_ —<IT ’— “€3d
20 H AVl , DV1 30 H AV3 , DV3
— tli . t3d

example\grafcet\divergence and 2.agn
The two solutions are equivalent in terms of operation. The second is a
more compact version which uses conditioned actions.

Divergence and convergence in « Or »

Divergences in « Or » can have n points. It is important to observe the
use of the function blocks:

or

or
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Divergences in « Or » must connect on descending links. For example:

-

O =«

incorrect, the right drawing is:

—

If the width of the page prevents you from writing a large number of
divergences you can use the following type of structure:

[ ] [ ] [ ] L] [ ] [ ]

The following is an example to illustrate the use of divergences and
convergences in « Or »:

Conditions:

Let's look at the conditions for the first example in the chapter:
roundtrip of a locomotive on track 1.
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Solution:
0 L Avi
—— A tld — A tli
1 s pvi 2 R DV1
— =1 — =1

example\grafcet\divergence or.agn

This Grafcet could be restated in a step using conditioned actions as in
this example:

S DVi —~R DV1

0 H AV1

example\grafcet\conditional action.agn

Destination and source steps, destination and source transitions

The principles are illustrated in the examples below:

Conditions:

Let's look at the second example in this chapter: round trip of a
locomotive on track 1 with a delay at the end of the track.

Solution:
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0 HS AVl
T
-+ 2 tud -T— Mtli
10 HR AV1l 30 HR AV1
—— t0/x10/10s — t1/x30/4s
20 HS AVl -4S DV1 40 HS AVl —R DV1
4 =1 — =1

example\grafcet\destination and source steps.agn

Multiple actions, conditioned actions

We have already used multiple and conditioned actions in this chapter.
The two principles are described in detail below.

As described in the chapter dedicated to the compiler, multiple actions
can be written in the same rectangle, by entering the character « , »
(comma) as a separator.

When a condition is added to an action rectangle, all of the actions
which continue in the rectangle are conditioned.

Multiple actions rectangles can be associated to a step.

K R R 8 |

another possibility:

C 1 1 R R |
— 1 R R |
— 1 R R |
— 1 R R |

Each of the rectangles can receive a different condition:
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, [ [ [ [
L |—— 1 1 1 |
[ B B B
— H 1 1 |
[ B B B
— H 1 1 |
[ B B B
— H 1 1 |

Conditional actions, event-based actions

To design a conditional or event-based action, place the cursor over
the action rectangle, right-click with the mouse and select “Conditional
action” or event-based action from the menu. To document the
condition on action, click on the element Corl or .

The IF (condition) syntax allows a condition on action to be written in
the action rectangle.
For example:

EI Hs%o5 1F(%14)

Actions on activation or deactivation of a step

v
The 4

and symbols make it possible to specify that the
actions contained in a rectangle have to be performed once at the

activition or deactivation of the step respectively. For example:

20 H+ %C5

Increment counter 5 once at the activation of step 20.

Actions on transition crossing

The >

and symbols make it possible to define actions on
transition crossing. For example:
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— %10

%Q0:=1

20

%QO0 will be activated on crossing the transition between steps 10 and
20.

Synchronization

Let's return to a previous example to illustrate Grafcets
synchronization.

Conditions:

Round trip of two locomotives on tracks 1 and 3 with a delay at the end
of the track.

This example was used with a divergence in « And ».

Solution 1:
10 H AV1 100 [H AV3
1 tad 4+ t3i
20 110
—4— x110 — X20
30 H AVl , DV1 120 H Av3 , DV3
. tli —— t3d
40 130
—4— x130 — x40

example\grafcet\synchrol.agn
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Solution 2:
l{sx100, SX140

£ =1

—— x110.x150

30 HSX120,SX160

£ =1

—— x130.x170

l(I)O H AVl léO H Avl , DV1 1;10 H AV3 1EISO H AV3 , DV3
—  tid —  tli —  t3i —  t3d

110 130 150 170

—— Xx30 — x10 —— Xx30 — x10

example\grafcet\synchro2.agn

The second is an excellent example of how to complicate the simplest
things for teaching purposes.

Grafcet setting

The compiler regroups the steps based on the links established within
them. To draw a Grafcet, just refer to one of the steps making up that
Grafcet.

It is also possible to draw all of the Grafcets present on a sheet by
mentioning the name of the sheet.
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For example:

266

||§|||E||

T

To draw a Grafcet we use Grafcet 200, Grafcet 201 or Grafcet 202.
Thus the Grafcet of all the steps becomes a structured type variable.
made up of n steps, each of these steps, being either active or idle.

As we have seen, AUTOMGEN divides the steps into independent
groups. These groups can be regrouped, making it possible to
consider them as a single Grafcet. To regroup multiple Grafcets, the
compilation command « #G:g1,g2 » (command to be included in a
comment) must be used. This command regroups the Grafcets g1 and
g2. Remember that the designation of a Grafcet is affected by
mentioning the number of one of its steps.

Here is an example:

#G:105,200

this compilation command regroups the two Grafcets:

— —
loa ] [eo0 |

o] [

11£|

Note:multiple « #G » commands can be used to regroup more than
two Grafcets.

We are now going to describe the useable setting orders. They are
simply written inside the action rectangles as normal assignments.
They also support the operator S(set to one), R(reset), N(complement
assignment) and I(Inversion) as well as conditional actions.

Grafcet setting according to a list of active steps
Syntax:

« F<Grafcet>:{<list of active steps>} »
or

« F/<sheet name>:{<list of active steps>} »
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The Grafcet/s thus designated will be set to the state established for
the list of active steps if they are within braces. If multiple steps need
to be active they need to be separated with a «,» (comma). If the
Grafcet/s need to be set to an idle state (not active step) then no step
should be present within the braces.

The number of steps may be preceded by an « X ». It is also possible
to associate a symbol to the name of a step.

Examples:

« F10:{0} »

set all the steps of Grafcet 10 to 0 except step 0 which will be set to 1.
« F0:{4,8,9,15} »

sets all the steps of Grafcet O to O except steps 4,8,9 and 15 which will
be set to 1.

« F/normal run:{} »

sets all the Grafcets on the « normal run » sheet to an idle state.

Memorization of a Grafcet state

Current state of a Grafcet:

Syntax:

« G<Grafcet>:<bit N°> »

or

« G/<sheet name>:<bit N°> »

This command memorizes the state of one or more Grafcets in a
series of bits. It is necessary to reserve a storage space for the state of
the Grafcet/s (one bit per step). These storage bits must be
consecutive. You must use the #B command to reserve a linear bit
space.

The step number designating the Grafcet can be preceded by an «
X » . It is also possible to associate a symbol to a step name. The bit
number can be preceded by «U» or «B». A symbol can be
associated to the first bit of the state storage area.

Particular Grafcet state:

Syntax:

« G<Grafcet>:<Bit N°> {list of active steps} »
or

« G/<sheet name>:<Bit N°> {list of active steps} »

This command memorizes the state set for the list of active steps
applied to the specified Grafcets starting with the indicated bit. Also
here it is necessary to reserve a sufficient number of bits. If an idle
situation needs to be memorized then no steps should appear
between the braces.
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The step number can be preceded by an « X » . It is also possible to
associate a symbol to a step name. The bit number can be preceded
by « U» or « B». A symbol can be associated to the first bit of the
state storage area.

Examples:

« G0:100 »

memorizes the current state of Grafcet 0 starting from U100.

« G0:U200 »

memorizes the idle state of Grafcet 0 starting from U200.

« G10:150{1,2} »

memorizes the state of Grafcet 10, in which only steps 1 and 2 are
active, starting from U150.

« G/PRODUCTION:_SAVE PRODUCTION STATE_ »

memorizes the state of the Grafcets on the « PRODUCTION »
spreadsheet in the SAVE PRODUCTION STATE_ variable.

Setting a Grafcet from a memorized state

Syntax:

« F<Grafcet>:<Bit N°> »

or

« F/<sheet name>:<Bit N°> »

Sets the Grafcet/s with a memorized state to start from the specified
bit.

The step number designated by the Grafcet can be preceded by an «
X » . It is also possible to associate a symbol to a step name. The bit
number can be preceded by «U» or «B». A symbol can be
associated to the first bit of the state storage area.

Example:

« G0:100 »

memorizes the current state of Grafcet 0

« F0:100 »

and resets that state

Fixing a Grafcet

Syntax:

« F<Grafcet> »

or

« F/<sheet name> »

Fixes a Grafcet/s: no evolution of these is permitted.
Example:

« F100 »
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fixes Grafcet 100

« F/production »

fixes the Grafcets on the « production » sheet

An illustration of setting is shown in the example below.

Conditions:

Let's look at a previous example: the round trip of two locomotives on
tracks 1 and 3 (this time with no delay between the locomotives) and
let's add an emergency stop. When the emergency stop is detected all
the outputs are cleared. When the emergency stop disappears the
program should start where it stopped.
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Solution 1:
#B104 réserve 4 bits pour la mémorisation de I"état des Grafcets
locomotive 1 locomotive 2
10 H AVl 30 H AV3
. tid —_ t31
20 H Avl , DVi 40 H AV3 , DV3
. tli — t3d

gestion de I"arrét d"urgence

1000

— arret urgence

1010 HG10:100,G30:102

1020 HF10:{}.F30:{}

— arret urgence

1030 HF10:100,F30:102

example\grafcet\forcel.agn
Note the use of command #B104 which makes it possible to reserve

four consecutive bits (U100 to U103) to memorize the state of the two
Grafcets. « _emergency stop_ » was associated to a bit (U1000). Its
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state can thus be modified starting from the environment by clicking
below when the dynamic display is active.

Solution 2:
#B104 réserve 4 bits pour la mémorisation de I"état des Grafcets
locomotive 1 locomotive 2
10 H AV1 30 H AV3
—1— tid —1— t3i
20 H AVl , DV1 40 H AV3 , DV3
. tli —4— t3d
#G:10,30

gestion de I"arrét d"urgence

1000

o arret urgence

1010 HG10:100

1020 HF10:{3}

—_1 arret urgence

1030 HF10:100

example\grafcet\force2.agn
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This second solution shows the use of the compilation command
« #G » which makes it possible to regroup the Grafcets with setting
command.

Grafcet forcings (60848 standard)

This standard defines the forcing orders in double action rectangles.
Forcing actions are executed when the associated condition, step or
logical diagram, is true. Conditions can be added on the double action
rectangles: condition on action, event-based action, action on
activation or deactivation.

Forcing a Grafcet according to a list of active steps

The syntax is:
G<grafcet to be forced>{<list of steps to be forced when true>}

The step(s) included in the list are forced to true, the other to false. An
empty list of steps causes all the steps to be forced to false.

Example:
—|G10{20,30} |

Here 10 represents the Grafcet to be forced: Grafcet containing step
10.

Another example:
—|Gfolio a forcer{100,200,300} |

Force all of the Grafcets on the sheet named “sheet to be forced”, with
steps 100, 200 and 300 being set to true and the others set to 0.

Forcing a Grafcet to its initial state

The syntax is:
G<grafcet to be forced>{INIT}

The Grafcet(s) are forced to their initial state
Example:
—|GlO{INIT} |

Freezing a Grafcet

The syntax is:
G<grafcet to freeze>{*}
Example:

—|G10{*} |
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Macro-steps

AUTOMGEN implements macro-steps.

Additional information is given below:

A macro-step MS is the single representation of single group of steps
and transitions called « MS expansion».

A macro-step obeys the following rules:

= an MS expansion involves a special step called input step and a special step

called output step.

= the input step has the following property: complete clearing of a transition
upstream from the macro-step, it activates the input step of its expansion.

= the output step has the following property: it is involved in the validation of

transitions downstream from the macro-step.

= if outside the transitions upstream and downstream from the MS, there is no
input structural connection, on one side with a step or transition of the MS
expansion and on the other side, a step or a transition is not part of MS.

The use of a macro-step with AUTOMGEN is set as follows:
= the expansion of a macro-step is a Grafcet if it is on a distinct sheet,

= the input step of the macro-step expansion must bear the number O or the

reference Exxx, (with xxx = any number),

= the output step of a macro-step expansion must bear the number 9999 or the

reference Sxxx, with xxx = any number,

= aside from these two requirements, a macro-step expansion can be any
Grafcet and as such can contain macro-steps.

0.0.0.1. How can a macro-step be set ?

The symbol E must be used. To obtain this symbol, click on an
empty space on the sheet and select « Add .../Macro-step » from the
menu. To open the menu click on the bottom of the sheet with the right
side of the mouse.

To set a macro-step expansion, create a sheet, designate the
expansion and assign the sheet properties (by clicking with the right
side of the mouse on the name of the sheet in the browser). Record
the type of sheet on «Macro-step expansion » and the number of the
macro-step.

AUTOMGEN?® 207 ©opyright 1988-2007 IRAI



Language

In run mode it is possible to display a macro-step expansion. To do so
place the cursor on the macro-step and click on the left side of the
mouse.

Notes:
= user steps and bits used in a macro-step expansion are local, this means that

they have no connection with the steps and bits of other Grafcets. All the other
types of variables do not have this characteristic: they are common for all

levels.

= if an area of bits needs to be used in an overall method it is necessary to state

this using the command « #B ».

= assignment of non-local variables for different levels or different expansions is
not managed by the system. In other words, it is necessary to use the

assignments « S » « R » or « | » to ensure that the system operates correctly..

Let's use one of our previous examples to illustrate the use of macro-
steps: a round trip voyage of a train on track 1 with a delay at the end
of the track. We have broken down the legs of the trip into two
separate macro-steps.
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Solution:
macro-étape aller voie 1

E1l

10 HS AVl ,R DV1

— tld

20 HR AV1

—— t0/x20/10s

S1

macro-étape retour voie 1

E2

10 HS AVl ,S DV1

— tl1

20 HR AV1
—— t1/x20/4s
S2
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example\grafcet\imacro steps.agn

Encapsulating steps

Introduced in standard 60848, encapsulating steps are an evolution of
the ideas proposed in macro-steps.

Using encapsulating steps under AUTOMGEN is defined as follows:
= the encapsulation is located in a separate sheet.

How do you define an encapsulating step?

»

The or ~ symbol have to be used. To place this symbol,
right-click with the mouse on an empty part of the sheet and select
“Plus.../Encapsulating step” in the contextual menu.

How do you define an encapsulation?

To define the encapsulation, create a sheet, design the encapsulation
and modify the properties of the sheet (by right-clicking with the mouse
on the name of the sheet in the browser). Set the sheet type to
“Encapsulation” as well as the encapsulating step number.

X
The symbol allows the initial state to be defined for an

encapsulation.
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An encapsulation can be viewed in execution mode. To do this, you

need to place the cursor over the encapsulating step and left-click with
the mouse.

Notes:

= The User bits and steps used in an encapsulation are local, i.e. they are not
related to the bits and steps of other Grafcet levels. This is not the case for all
the other types of variable: they are common to all the levels. You can, for
example, use word bits as global variables.

= The encapsulated steps can be embedded.

= The Xn/Xm or %Xn/%Xm syntax allows you to reference step m contained in

the encapsulation associated to step n.

Example :

main program

Folder properties

Size [the dimenszionz of the folder surface]

|>¢<CL [wery large folders] j
— Literal language————— [~ Folder type
@ EC1131-3 " Momal [ Ask
" AUTOMGEM " Macio-step expansion
! Funaction block,
~Warablesnames————————— | {7 Task
% Encapzulation |1
" IEC1131-3 -

AUTOMGEN?® 211 ©opyright 1988-2007 IRAI



i10

10

Hol

il1

20

Ho2

examples\grafcet\encapsulation 2.agn

Grafcet / Ladder and Grafcet / Flow chars links

Links can be defined with Grafcet step variables:

L]

%10

AUTOMGENS®

%il

i12

i
}—1 %xl — fp——r] %i2 = p———%Q5 >

212
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GRAFCET++: the block can be used to wire a transition like a
ladder circuit. The Grafcet steps can be wired as the start of a contact.

Grafcet / ladder example:

EI—|%i2 p—————<%0 D>—r

T |—N

10— 1%i3 pb——C%1 >

E—— |—N

examples\grafcet\grafcet++2.agn

Grafcet / flow chart example:

—— clignotant O5seconde -

— 4 dey [E—

—w— ][] O

—— niveau haut ‘—§ —— niveau sécurité —

examples\grafcet\grafcet++.agn

Counters

We are going to use an example to describe the use of counters.
Conditions:

A locomotive must make 10 round trip journeys on track 1, stop for
fifteen seconds and start again.
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Solution:

0 HRCO

P =1

1 H AVl

—_ tld

2 H AVl , DV1

— tli

3 H+CO

4 c0<10 —+— ¢c0=10

4
-1 15s/x4

Example\grafcet\compteur.agn

Gemma

AUTOMGEN implements the Grafcet description of run mode
management in a Gemma form. The main feature is an editing method
open to the Grafcet mode. It is possible to go from the Grafcet editing
mode to the Gemma editing mode. The translation of a Gemma into a
Grafcet run mode management is therefore automatic and immediate..
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P.C. HORS
ENERGIE

<Mise P.O. dans état initial>
_AVL, DVL_

rambne la locomotive O
gauche

(33)<Préparation pour remise en
route apres defalance>

tien pour finstant

J<Production normale>
_DEPART.
Lancement du Grafcet de productio

<Marche ou arrét en vue dassurer la sécurité>
F_GFN_:
RAZ du Graf cet de production

Arrét dans état #L" "gemma2"
VOYANT INIT
g
— 4 depart cycle
exemple de N

(Cyopyright 1997 IRAI
05/03/1994

Lancement du Grafcet de productio

[ H DEPART

RAZ du Grafcet de production

- fin de cycle HF GFN :{}

Arrét du Grafcet de production
H FIN -~ ~arret urgence

- fin de cycle obtenu

ien pour

raméne la locomotive a gauche

H AV1 , DVL ‘
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Creating a Gemma
To create gemma proceed as follows:
= click on « Sheet » on the browser with the right side of the mouse and select

the command « Add a new sheet»,
= from the list of sizes select « Gemma »,
= click on « OK »,

= use the right side of the mouse to click on the sheet name created on the

browser,
= select properties « Proprieties » from the menu,

= check « Display Gemma form ».

The window will contain a Gemma where all the links are gray. To
validate a rectangle or a connection click on it with the right side of the
mouse.

To edit the contents of a rectangle or the type of connection click on it
with the left side of the mouse.

The contents of Gemma rectangles will be placed in the Grafcet action
rectangles. The type of connection will be placed in the Grafcet
transitions.

ontent of Gemma rectangles

Gemma rectangles can receive any action used by Grafcet. Because
this involves setting a structure for managing run and stop modes, it is
a good idea to use the lowest level setting orders for Grafcet, see
chapter Erreur ! Source du renvoi introuvable..

Obtaining a corresponding Grafcet

Check "Display Gemma form" again in sheet properties to call up a
Grafcet representation. It is always possible to call up a Gemma
representation because the Grafcet structure has not been changed.
The transitions, the action rectangle contents and comments can be
edited with automatic updating of Gemma.

Deleting blank spaces in Grafcet

It is possible that the obtained Grafcet occupies more space than
necessary on the page. The command « Change page layout » from
the « Tools » menu makes it possible to eliminate all the unused
spaces.
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Printing Gemma

When editing is in Gemma mode use the « Print » command to print
the Gemma.

Exporting Gemma

Use the « Copy to EMF format » in the « Editing » menu to export a
Gemma to a vectorial form.

Example of Gemma

A description of how to use Gemma is below..

Conditions:

Imagine a panel with the following pushbuttons: « start cycle », « end
cycle » and « emergency stop » a light « INIT ».

The main program will consist of a locomotive making round trip journeys
on track 1.
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Solution:

P.C. HORS
ENERGIE

)<Mise P.O. dans état initial> [AD)<Anet dans état initial>
_AVI_, DVI_ _VOYANTINIT_
rampne la locomotive O Arrt dans Utat initial
gauche

)<Préparation pour remise en
route aprés défaillance>

tien pour instant

(F1)<Production normale>
EPAR’

Lancement du Graf cet de productio

)<Marche ou arrét en vue d'assurer la sécurité>
F_GFN_{}
RAZ du Grafcet de production

P.C. HORS
ENERGIE
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‘ Arrét dans état initial

’E]H VOYANT INIT

—— M depart cycle

Lancement du Grafcet de produ

ctio

i

— fin de cycle

Arrét du Grafcet de productio

F

— fin de cycle obtenu

Language

RAZ du Grafcet de production

’5 HF GFN :{}

— arret urgence

rien pour I"instant

=

4 =1
ramene la locomotive a gauche

’7 H AVl , DV1

—  tli

—_ arret urgence

22 F5:(5)

(editing with Grafcet form)

AUTOMGENS®
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—— AN depart

100 H AVl

—_ tid

110 H Avl , DV1

—— tli . " TFiIn — tli . Ffin

120 H FIN DE CYCLE OBTENU

—— fin de cycle obtenu

example\gemma\gemma.agn

Ladder language, also called contact model, is for graphically
describing boolean equations. To create a logical function « And » it is
necessary to write contacts in series. To write an « Or » function it is
necessary to write contacts in parallel.

— I I —

« And » function

« Or » function

The content of contacts must comply with the syntax established for
the tests which is explained in the «Common elements» chapter of this
manual.

The content of the coils must comply with the syntax established for
the actions which is also explained in the «Common elements »
chapter of this manual.
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Example of Ladder

Let's start with the simplest example.
Conditions:
Round trip of a locomotive on track 1.

Solution 1:
AVI > |
I— N R DVI >——
| A tld | S DVI >——
Example\ladder\ladderl.agn
Solution 2:
AVI > |
| "®i }— dvl | DVI >——
1 tid

Example\ladder\ladder2.agn

The second solution is identical from an operational point of view. It is
used to display the use of a self-controlled variable.

Let's make our example more complex.

Conditions:

The locomotive must stop for 10 seconds to the right of track 1 and 4
seconds to the left.
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Solution:

| tid | TO(10S) jp m—
L s ovi jp ——

| tli o} T1(4S) >
L CR DV jp ——

| TTIT | | “€Id | AV1l >

R

RO

Example\ladder\ladder3.agn

A final example, even a little more complicated

Conditions:

Again a locomotive which makes round trips on track 1. For each 10
round trips it must stop for 15 seconds.

Solution:

| b0 } RCO D —

{to |

| tid | | Tavl | +CO >
L (s vi jp —

| tli | R DV1 >

| c0<10 } AV1 >

| 0 [

| c0=10 | TO(15S) >

Example\ladder\ladder4.agn

Flow chart

AUTOMGEN implements flow chart language in the following way:
= use of a special block called « assignment block », this block separates the

action area and test area, it has the following form = and is associated with
key [0] (zero),

5 it uses the functions« No », « And » and « Or »,
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= it uses action rectangles to the right of the action block.

Flow chart language is used for graphically writing boolean equations.
The test content must comply with the syntax established in the «
Common elements » chapter in this manual.

The content of action rectangles must comply with the syntax for
actions, also described in the « Common elements » chapter of this
manual.

« Test » Area

Affection block
for separating
the test area
from the action
area

— | «Action » area

40
<=
<

Drawing flow charts

Number of input of functions « And » and « Or »
The « And » and « Or » functions are respectively composed of a

block 1% [ (key [2]) or a block 1** [ (key [3]), and possible blocks 1

(key [4]) for adding inputs to blocks and finally block L—! (key [5]).
The functions « And » and « Or » thus involve a minimum of two
inputs..

Chaining the functions
The functions can be chained.

| . 21

i I & H
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Multiple actions

Multiple action rectangles can be associated to a flow chart after the
assignment block..
= = @t H—H I I |

or
' s T | i 1 |
. . — i H |
— 1 1 |

Example of a flow chart
Let's start with the simplest example:

Conditions:
Roundtrip of a locomotive on track 1.
Solution 1:
=1 | AVl
— | A~ tad | S DV1
— ANt R DV1

Example\flow chart\logigrammel.agn

Solution 2:
— =1 | AV1
— | tid | | DV1
— dv1 | & ——

— tli ol

Example\flow chart\logigramme?2.agn

The second solution is identical from an operational point of view. It is
used to display the use of a self-controlled variable.

Let's make the example more complex.
Conditions:
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The locomotive must stop for 10 seconds to the right of track 1 and 4

seconds to the left.

Solution:
— 1 tud

— 1 tii

— 110

— 1t

Example\flow chart\logigramme3.agn

TO(10S)

S DVl

T1(4S)

R DV1

> |

AV1

Note the reuse of the «And» block in the lower part of the example
towards the inputs « _tld_» and « _tli_». This prevents having to

write the two tests a second time.
A final example a bit more complicated.

Conditions:

Again a locomotive which makes round trips on track 1. Each 10 round

trips it must stop for 15 seconds.

AUTOMGENS®
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Solution:
— 1 bo | > RCO
— 1 t0 :
— | tid | & +CO
— 1 dvi  — o S DV1
— ) tli | R DV1
— | c0<10 | > AV1
— t0 I
—— c0=10 | TO(15S)

Example\flow chart\logigramme4.agn

Literal languages

This chapter describes the use of the three forms of literal language
which are available in AUTOMGEN:

= low level literal language,
= extended literal language,

= |EC 1131-3 standard ST literal language

How is a literal language used?
Literal language can be used in the following forms:
= code files associated to an action (Grafcet, Ladder, flow chart),

= code boxes associated to an action (Grafcet, flow chart),
= literal code in action rectangle or coil (Grafcet, Ladder, flow chart),

= code boxes used in the form of an organizational chart (see the
«Organizational chart » chapter),

= code files which support the function block functionality (see the « Function
blocks » chapter),

= code files which support a macro-instruction functionality see chapter Macro-

instruction.
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Code box associated with a step or flow chart

A code box associated with an action is for being able to write lines of
literal language on an application page.

Examples:

12 lda 188
sta m248

i \ I ]
i@ A lda 288
' ' L__Il:£5 weom

{il I

The code used above is scanned as long as the action is true.
It is possible to use the action rectangles and code boxes together.

Example:

|1é [{o1a [ 1da miee
T =ta mlal

Literal code in an action rectangle or coil

The characters « { » and « } » are used to directly enter instructions in
literal language into an action rectangle (Grafcet and flow chart
languages). The character«, » (comma) is used as a separator if
multiple instructions are present in « { » and « } ».

This type of entry can be used with conditional orders.

Examples:
[18  |{cinc mzeer

|—1 i i1 ———({IMC M2Ea2 ]4'

r— tig r— til

[ta |{cine reom |{<0EC rza1y [{e1nc mzaz, NG nze)
T

Setting a code box
To create a code box, follow the steps below:
= click on an empty space on the sheet with the right side of the mouse,
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= select « Add ... / Code box » from the menu,

= click on the edge of the code box to edit its contents.

To exit the code box after editing click on [Enter] or click outside it.

Low level literal language

This chapter describes the use of low level literal language. This
language is an intermediate code between the evolved languages of
Grafcet, flow chart, ladder, organizational chart, function block,
extended literal, ST literal and executable languages. It is also know
as pivot code. Post-processors translate low level literal language into
executable code for the PC, automate or microprocessor card.

Literal language can also be used for an application in order to effect
various boolean, numeric or algebraic operations.

Low level literal language is an assembler type language. It uses the
idea of an accumulator for numeric treatment.

Extended literal language and ST literal language described in the
following chapters, offer a simplified and higher level alternative for
writing programs in literal language.

The general syntax for a line of low level literal language is:

«action » [[ [« Test »] « Test » ]...]

The actions and tests of low level literal language are represented by
mnemonics formed of three letters. An instruction is always followed
by an expression: variable, constant etc.

A line is composed of a single action and possibly a test. If a line only
includes an action, then the instruction is always executed.

Variables

The variables used are the same as those described in the « Common
elements » chapter.

Accumulators

Some instructions use an accumulator. The accumulators are internal
registers which execute the final program and make it possible to
temporarily store values.

There are three accumulators: a 16 bit accumulator known as AAA, a
32 bit accumulator known as AAL and a float accumulator known as
AAF.

Flags

Flags are boolean variables which are positioned based on the result
of numeric operations.

There are four permanent flags to test the result of a calculation.
These four indicators are:
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= carry indicator C:it indicates if an operations has generated a carry figure (1) or
not (0),

= zero indicator Z:it indicates if an operations has generated a nil result (1) or not
nil (0),

= sign indicator S: it indicates if an operation has generated a negative result (1)
or positive one (0),

= overflow indicator O: it indicates if an operation has generated an overflow (1).

Addressing modes

Low level literal language has 5 addressing modes. An addressing
mode is a characteristic associated to each literal language instruction.
Addressing modes used appear below:

TYPE SYNTAX EXAMPLE
Immediate 16 bits |{constant} 100
Immediate 32 bits |{constant}L 100000L
Immediate float {constant}R 3.14R
Absolute {variable} {variable reference} | 0540

16 bit accumulator |AAA AAA

32 bit accumulator |AAL AAL

Float accumulator |AAF AAF
Indirect {variable}{(word reference)} |0O(220)
Label {label name}: ‘loop

Thus an instruction has two characteristics: the type of variable and
the addressing mode. Certain instructions support or do not support
certain addressing modes and certain variable types. For example, an
instruction may only apply to two words and not to other types of
variables.

Note: Variables X and U can not be associated to an indirect address
due to the non-linear nature of their assignments. If it is necessary to
access a U variable table then a command #B must be used to make a
table of linear bits.

Tests

Tests that can be associated to instructions are composed of a
mnemonic, a type of test and a variable.

Test mnemonics are used to set combination tests on multiple
variables (and, or). If a test is composed of a single variable, an AND
operator needs to be associated to it.
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There are only three test mnemonics:

AND and

ORR or

EOR end or

Here are some examples of equivalencies in boolean equations and
low level literal language:

o0=i1l :and il

00=11.i2 s and il and i2

00=i11+i2 : orr il eor i2

o0=i1+i2+i3+i4 > orr 1l orr 12 orr i3 eor i4
o00=(11+i2).(i3+i4) > orr il eor 12 orr i3 eor i4
o0=il.(i2+i3+i4) : and il orr i2 orr i3 eor i4
o0=(11l.12)+(i3.14) ; Impossible to translate directly,

; Intermediate variables
; must be used:

equ ul00 and il and i2
equ ul0l and i3 and i4
equ o0 orr ulO0 eor ulOl

Test modifiers make it possible to test things other than the truth of a
variable:

= no

= # rising edge

= x falling edge

= NG immediate state

Notes:

= boolean variables are updated after each execution cycle. In other words, if a
binary variable is positioned at a state during a cycle, then its new state will be
detected during the following cycle. The text modifier @ makes it possible to
obtain the real state of a boolean variable without waiting for the following

cycle.

= test modifiers cannot be used with numeric tests.
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Examples:

set 0100

equ o0 and @0100 ; true test of the first cycle
equ ol and 0100 ; true test at the second cycle

Only two addressing modes are available for tests: absolute and
indirect
A test for counters, words, longs and floating points is available:

Syntax:

« {variable} {=, !, <, >, << , >>} {constant or variable} »

= equal,

| different,

< less than not signed,

> greater than not signed,

<< less than signed,

>> greater than signed,

By default, constants are written in decimals. The suffixes « $ » and
« % » are used for writing in hexadecimal or binary. The quotation
marks are for writing in ASCII.

32 bit constants must be followed by the letter « L ».

Real constants must be followed by the letter « R ».

A word or a counter can be compared to a word, a counter of a 16 bit
constant..

A long can be compared to a long or a 32 bit constant.

A float can be compared to a float or a real constant.

Examples:
and c0>100 and m225=10

orr m200=m201 eor m202=m203 and f100=f101 and 200<f203
orr m200<<-100 eor m200>>200

and f200=3.14r

and 1200=$12345678L

and m200=%1111111100000000

Comments

Comments need to start with the character « ; » (semi-colon), all the
characters after it are ignored.
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Numbering base

The values (variable references or constants) can be written in
decimal, hexadecimal, binary or ASCII.
The following syntax must be applied for 16 bit constants:

= decimal:possibly the character « - » plus 1 to 5 digits « 0123456789 »,

= hexadecimal: the prefix «$» or «16#» followed by 1 to 4 digits
« 0123456789ABCDEF »,

= binary: the prefix « % » or « 2# » followed by 1 to 16 digits « 01 »,

= ASCII: the character « " » followed by 1 or 2 characters followed by « " ».

The following syntax must be applied for 32 bit constants:
= Decimal: possibly the character « - » plus 1 to 10 digits « 0123456789 »,

= Hexadecimal: the prefix «$» or «16#» followed by 1 to 8 digits
« 0123456789ABCDEF »,

= Binary: the prefix « % » or « 2# » followed by 1 to 32 digits « 01 »,

=> ASCII: the character « " » followed by 1 to 4 characters followed by « " ».

The following syntax must be applied for real constants:
[-11[[.d] Esx]

I Is the whole part

of a decimal part

s possible sign of an exponent

X possible exponent

Presettings

A presetting is used to fix the value of a variable before starting the
application.

The variables T or %T, M or %MW, L or %MD and F or %F can be
preset.

The syntax is as follows:
« $(variable)=constant{,constant{,constant...}} »

For time delays the variable must be written in decimal and be
included between 0 and 65535.
For words the following syntax must be used:

= Decimal: possibly the character « - » plus 1 to 5 digits « 0123456789 »,
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= Hexadecimal: the prefix « $» or « 16# » followed by 1 to 4 digits
« 0123456789ABCDEF »,

= Binary: the prefix « % » or « 2# » followed by 1 to 16 digits « 01 »,

= ASCII: (two characters per word) the character «" » followed by n

characters followed by « " »,

= ASCII: (one character per word) the character «’ » followed by n

characters followed by « ’* ».

For longs the following syntax must be used:
= Decimal: possible the character « - » plus 1 to 10 digits « 0123456789 »,

= Hexadecimal: the prefix «$» or «16#» followed by 1 to 8 digits
« 0123456789ABCDEF »,

= Binary: the character « % » or « 2# » followed by 1 to 32 digits « 01 »,

= ASCII: (four characters per long) the character « " » followed by n characters

followed by « " »,

= ASCII: (one character per long) the character «’ » followed by n characters

followed by «’ »

For floats the value must be written in the following form:

[-11[[.d] Esx]

i Is the whole part

d a possible decimal part
s a possible exponent sign
X a possible exponent

Examples:

$t25=100

fixes the time delay order 25 at 10 s
$MW200=100,200, 300,400

places the values 100,200,300,400 in the words 200, 201, 202, 203

$m200=""ABCDEF"

places the string « ABCDEF » starting from m200 (« AB » in m200,
« CD » in m201, « EF » in m202)

$m200="ABCDEF~

places the string « ABCDEF » starting from m200, each word receives
a character
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$£1000=3.14

places the value 3,14 in f1000

$%mF100=5.1E-15

places the value 5,1 * 10 exponent -15 in %mf100
$1200=16#12345678

places the value 12345678 (hexa) in the long 1200
It is easier to write text in the presettings.

Example:

$m200="" Stop the gate N°10 "

Places the message starting from word 200 by placing two characters
in each word.

$m400=“ Motor fault *

Places the message starting from word 400 by placing a character in
the byte of lower weights of each word, the byte of higher weights
contains O.

The syntax « $...= » is used to continue a table of presettings after the
previous one.

For example:

#$m200=1,2,3,4,5
#$...=6,7,8,9

Place the variables 1 to 9 in the words m200 a m208.

Presettings can be written in the same manner as low level literal
language or in a command on a sheet. In this case, the presetting
starts with the character « # ».

Example of a presetting written in a code box:

18 Im2B0=12, 13

; place 12 valeur
12 dans m200 et 13
§ dans mzZEl

Example of a presetting written in a command:

#in2E6=12, 12
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Indirect addressing

Indirect addressing is used to effect an operation on a variable with an
index..

These are M variables (words) which are used as an index

Syntax:

« variable (index ) »

Example:

Ida 10 ; load 10 in the accumulator

sta m200 ; enter in the word 200

set 0(200) ; set to one the output indicated by the word 200 (010)

Address of a variable

The character « ? » is used to specify the address of a variable.
Example:

Ida ?010 ; enters the value 10 In the accumulator

This syntax is primarily of interest if symbols are used.

Example:

lda ?_gate_ ; enters the variable number in the accumulator

; associated to symbol « _gate_»

This syntax can also be used in presettings to create variable address
tables..

Example:
$m200=7_gatel ,? gate2 ,? gate3

Jumps and labels

Jumps must be referred to a label. Label syntax is:
«:label name: »

Example:
Jjmp:next:

next:

Function list by type

Boolean functions

SET set to one
RES reset

INV inversion
EQU equivalence
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Loading and storage functions on integers and floats

LDA load
STA storage

Arithmetic functions on integers and floats

ADA addition

SBA subtraction
MLA multiplication
DVA division

CPA comparison

Arithmetic functions on floats

ABS absolute value
SQR square root

Access functions for PC input/output ports

AIN access input
AQOU access output

Access functions for PC memory

ATM input address memory
MTA output address memory

Binary functions on integers

ANA and bit to bit

ORA or bit to bit

XRA exclusive or bit to bit
TSA test bit to bit

SET set all bits to one
RES reset all bits

RRA shift to the right
RLA shift to the left

Other functions on integers

INC incrementation
DEC decrementation

Conversion functions

ATB integers to booleans

BTA booleans to integers

FTI float to integer
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ITF integer to float
LTI 32 bit integer to 16 bit integer
ITL 16 bit integer to 32 bit integer

Trigonometric functions

SIN sine

COS cosine
TAN tangent
ASI arc sine
ACO arc cosine
ATA arc tangent

Connection functions

JMP jump
JSR jump to sub routine
RET return from sub routine

Test functions

RFZ zero result flag

RFS sign flag

RFO overflow flag

RFC carry flag

Asynchronous access functions to inputs outputs
RIN read inputs

wQOu write outputs

Information contained in the function list

The following are provided for each instruction:
=> Name: mnemonic.

= Function: a description of the function created by the instruction.
= Variables: the types of variables used with the instruction

= Addressing: the types of addressing used

= Also see: the other instructions related to the mnemonic.

= Example: a example of the use.

The post-processors which generate construction language are
subject to certain limitations. See the information on these post-
processors for details on these limitations.
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ABS

Name ; ABS - abs accumulator
Function : calculate the absolute value of the floating accumulator
Variables : none
Addressing accumulator
Also see : SQR
Example
Ida f200
abs aaf
sta f201

: leaves 201 in the absolute value of 200
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ACO

Name ; ACO - accumulator arc cosine
Function : calculate the arc cosine value of the floating-point
accumulator
Variables : none
Addressing accumulator
Also see : COS, SIN, TAN, ASI, ATA
Example:
Ida f200
aco aaf
sta f201

: leave the value of the arc cosine of 200 in f201
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ADA

Name ; ADA - adds accumulator
Function : adds a value to the accumulator
Variables : M or %MW, L or %MD, F or %MF
Addressing absolute, indirect, immediate
Also see : SBA
Example

ada 200

: adds 200 to the 16 bit accumulator

ada f124
: adds the content of f124 to the float accumulator

ada 1200
: adds the content of 1200 to the 32 bit accumulator

ada 200L
: adds 200 to the 32 bit accumulator

ada 3.14R
: adds 3.14 to the float accumulator

AUTOMGEN?® 240 ©opyright 1988-2007 IRAI



Language

AIN

Name : AIN - accumulator input
Function : reads an input port (8 bits) and stores in
the lower part of the 16 bit accumulator ;

reads a 16 bit input port and stores in the 16 bit accumulator
(in this case the port address must be written in the form of a
32 bit constant)

only useable with PC compiler

Variables : M or %MW
Addressing indirect, immediate
Also see : AQOU
Example
ain $3f8
; reads port $3f8 (8 bits)
ain $3f8l
; reads port $3f8 (16 bits)
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ANA

Name : ANA - and accumulator

Function : effects an AND logic in the 16 bit accumulator
and a word or a constant or the 32 bit accumulator and
a long or a constant

Variables : M or %MW, L or %MD
Addressing absolute, indirect, immediate
Also see ; ORA, XRA

Example

ana %1111111100000000
; masks the 8 bits of lower weight of
; the 16 bit accumulator

ana $ffff0000L
; masks the 16 bits of lower weight of the 32 bit accumulator
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AOU

Name : AOU - accumulator output

Function : transfers the lower part (8 bits) of the 16 bit accumulator
on an output port ;
transfers the 16 bits of the 16 bit accumulator
on an output port (in this case the port address must be
written in the form of a 32 bit constant)
only useable with PC compiler

Variables : M or %MW
Addressing indirect, immediate
Also see : AIN
Example

Ida "A"

aou $3f8

; places the character« A » on output port $3f8

Ida $3f8
sta m200
Ida "z"

aou m(200)

; places character « z » on output port $3f8

Ida $1234
aou $300I
; places the 16 bit value 1234 on output port $300
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AST

Name : ASI — accumulator arc sine
Function : calculate the arc sine value of the floating-point accumulator
Variables : none
Addressing accumulator
Also see ; COS, SIN, TAN, ACO, ATA
Example:
Ida f200
asi aaf
sta f201

: leave the value of the arc sine of f200 in f201
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ATA

Name : ATA - accumulator arc tangent
Function : calculate the arc tangent value of the floating-point
accumulator
Variables : none
Addressing accumulator
Also see : COS, SIN, TAN, ACO, ASI
Example:
Ida f200
ata aaf
sta f201

; leave the value of the arc tangent of 200 in 201
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ATB

Name : ATB - accumulator to bit

Function : transfers the 16 bits of the 16 bit accumulator
towards the subsequent 16 boolean variables ; the
the lower weight bit correspond to the first
boolean variable

Variables : I or %I, O or %Q, B or %M, T or %T, U~
Addressing absolute
Also see : BTA
Example
Ida m200
atb o0
; recopies the 16 bits of m200 in variables
; 00 to 015

" Note: to be able to use the U bits with this function it is necessary to create a linear table of bits
using command #B.
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ATM

Name : ATM - accumulator to memory

Function : transfers the 16 bit accumulator to a memory
address; the word or specified constant
defines the memory address offset
to reach, the word mO must be loaded with the
segment value of the memory address to reach
only useable with PC compiler

Variables : M or %MW
Addressing indirect, immediate
Also see : MTA
Example

Ida $b800

sta mO

Ida 64258

atm $10

; places the value 64258 at address $b800:$0010
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BTA

Name ; BTA - bit to accumulator

Function : transfers the subsequent 16 boolean variables
towards the 16 bits of the 16 bit accumulator ;
the lower weight bit corresponds to the first

boolean variable

Variables  : I or %I, O or %Q, B or %M, T or %T, U"
Addressing absolute
Also see : ATB
Example
bta i0
sta m200

; recopies the 16 inputs i0 to i15 in the word m200

" Note: to be able to use the U bits with this function it is necessary to create a linear table of bits

using command #B.
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COS

Name : COS - accumulator cosine
Function : calculate the cosine value of the floating-point accumulator
Variables : none
Addressing accumulator
Also see ; SIN, TAN, ACO, ASI, ATA
Example:
Ida f200
cos aaf
sta f201

: leave the value of the cosine of 200 in f201
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CPA

Name : CPA - compares accumulator
Function : compares a value at the 16 bit or 32 bit or floating
accumulator, effects the same operation as SBA
but without changing the content of the accumulator
Variables : M or %MW, L or %MD, F or %MF
Addressing absolute, indirect, immediate
Also see : SBA
Example
Ida m200
cpa4
rfz 00

; sets 00 to 1 if m200 is equal to 4, otherwise 00
cisresetto 0

Ida f200
cpa f201
rfz ol

; sets 01 to 1 if f200 is equal to f201, otherwise o1
cisresetto 0
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DEC

Name : DEC — decrement
Function : decrements a word, a counter, a long, the 16 bit or 32 bit
accumulator
Variables : M or %MW, C or %C, L or %MD
Addressing absolute, indirect, accumulator
Also see : INC
Example
dec m200

: decrements m200

dec aal
: decrements the 32 bit accumulator

dec m200
dec m201 and m200=-1

; decrements a 32 bit value composed of
; m200 (lower weights)
; et m201 (higher weights)
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DVA

Name : DVA - divides accumulator
Function : division of the 16 bit accumulator by a word or
a constant; division of the float accumulator by
a float or a constant; division of the 32 bit
by a long or a constant, for the 16 bit accumulator
the remainder is placed in word mO, if the division
isby 0
system bit 56 passes to 1
Variables : M or %MW, L or %MD, F or %MF
Addressing absolute, indirect, immediate
Also see : MLA
Example
Ida m200
dva 10
sta m201
; m201 is equal to m200 divided by 10, mO contains the
: remainder

Ida 1200

dva $10000L
sta 1201
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EQU

Name : EQU - equal
Function : sets a variable to 1 if the test is true,
if not the variable is set to

0
Variables : I or %I, O or %Q, B or %M, T or %T, X or %X, U
Addressing absolute, indirect (except for X variables)
Also see : NEQ, SET, RES, INV

Example
equ 00 and i10
; sets the output of 00 to the same state as input i10

Ida 10

sta m200

equ 0(200) and i0

; sets 010 to the same state as input i0

$t0=100

equ tOandi0

equ 00 and t0

; sets 00 to the state of i0 with an activation delay
; of 10 seconds
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FTT1

Name : FTI - float to integer
Function : transfers the float accumulator to the 16 bit accumulator
Variables : none
Addressing accumulator
Also see : ITF
Example
Ida f200
fti aaa
sta m1000

; leaves the integer part of 200 in m1000
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INC

Name : INC - increment
Function : increments a word, a counter, a long the 16 or 32 bit

accumulator

Variables : M or %MW, C or %C, L or %MD
Addressing absolute, indirect, accumulator
Also see : DEC
Example

inc m200

;adds 1 to m200

inc m200
inc m201 and m201=0

; increments a value on 32 bits, m200
; represents the
; lower weights, and m201 the higher weights

inc 1200
; increments long 1200
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INV

Name : INV - inverse

Function : inverts the state of a boolean variable or inverts
all the bits of a word, a long or the 16 bit or 32 bit
accumulator

Variables X I or %I, O or %Q, B or %M, T or %T, X or %X, U,
M or %MW, L or %MD

Addressing absolute, indirect, accumulator

Also see : EQU, NEQ, SET, RES

Example
inv 00

; inverts the state of output 0

inv aaa
: inverts all the bits of the 16 bit accumulator

inv m200 and i0
inverts all m200 bits if i0 is at state 1
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Name
Function
Variables
Addressing
Also see
Example

AUTOMGENS®

ITF - integer to float
transfers the 16 bit accumulator to the float accumulator

none
accumulator
FTI

Ida 1000
itf aaa
sta 200

: leaves the constant 1000 in f200

257

Language
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ITL

Name
Function
Variables
Addressing
Also see
Example

AUTOMGENS®

ITL - integer to long

Language

transfers the 16 bit accumulator to the 32 bit accumulator

none
accumulator
LTI

Ida 1000

itl aaa

sta f200

; leaves the constant 1000 in 1200
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JMP

Name : JMP - jump
Function : jump to a label
Variables : label
Addressing label

Also see : JSR

Example

jmp:end of program:

: unconditional connection to end of
; program label:

jmp:string: and i0
set 00

set 01

:string:

; conditional connection to a label:string:
; following the state of i0
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Name
Function
Variables
Addressing
Also see
Example

AUTOMGENS®

JSR - jump sub routine

effects a connection to a sub routine
label

label

RET

Ida m200
jsr:square:
sta m201
jmp end:

.square:

end:

sta m53
mla m53
sta m53
ret m53

Language

; the sub routine « square » raises the content
; of the accumulator to the square

260
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LDA

Name ; LDA - load accumulator

Function : loads a constant, word or counter in the 16 bit
accumulator; loads a long or constant in the 32
bit accumulator; loads a float or a constant in the
float accumulator; loads a counter or a time delay
in the 16 bit accumulator

Variables : M or %MW, C or %C, L or %MD, F or %MF, T or %T
Addressing absolute, indirect, immediate
Also see ; STA
Example
Ida 200

: loads the constant 200 in the 16 bit accumulator

Ida 0.01R
: loads the real constant 0.01 in the float accumulator

Ida t10

; loads the counter of time delay 10 in the
; accumulator
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LTT

Name : LTI - long to integer
Function : transfers the 32 bit accumulator to the 16 bit

accumulator

Variables : none
Addressing accumulator
Also see : ITL
Example

Ida 1200

Iti aaa

sta m1000

; leaves the 16 bits of lower weight of 1200 in m1000
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MILA

Name : MLA - multiples accumulator

Function : multiplies the 16 bit accumulator by a word or a constant;
multiplies the 32 bit accumulator by a long or a constant;
multiplies the float accumulator by a float or a constant;
for the 16 bit accumulator the 16 bits of higher weight
result of the multiplication will be transferred in

mO
Variables : M or %MW, L or %MD, F or %MF
Addressing absolute, indirect, immediate
Also see : DVA
Example
Ida m200
mla 10
sta m201

; multiplies m200 by 10, m201 is loaded with the
; 16 bits of lower weight, and mO with the 16 bits of
; higher weight
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MTA

Name : MTA - memory to accumulator

Function : transfers the contents of a memory address to the
16 bit accumulator, the specified word or constant
defines the offset of the memory address to reach; the word
mO0 must be loaded with the segment value of the memory
address to be reached; only useable with a PC compiler

Variables : M or %MW
Addressing indirect, immediate
Also see : ATM
Example

Ida $b800

sta mO

mta $10

: places the value contained at address $b800:$0010
; in the 16 bit accumulator
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NEQ

Name : NEQ - not equal
Function : sets a variable to O if the test is true,
if not the variable is set to 1

Variables : I or %I, O or %Q, B or %M, T or %T, X or %X, U
Addressing absolute, indirect (except for X variables)

Also see : EQU, SET, RES, INV

Example

neq o0 and i00

; sets the output of 00 to a complement state of input
110

Ida 10

sta m200

neq 0(200) and i0

; sets 010 to a complement state of input i0

$t0=100
neq t0 and i0
neq o0 and t0

: sets 00 to the state of i0 with a deactivation
; delay of 10 seconds
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ORA

Name : ORA - or accumulator

Function : effects an OR logic on the 16 bit accumulator
and a word or a constant, or on the 32 bit accumulator
and a long or a constant

Variables ; M or %M, L or %MD
Addressing absolute, indirect, immediate
Also see : ANA, XRA

Example

ora %1111111100000000
; sets the 8 bits of lower weight of
; the 16 bit accumulator to 1

ora $ffff0000L

; sets the 16 bits of higher weight of the 32 bit accumulator
;tol
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RES

Name : RES - reset

Function : sets a boolean variable, a word
a counter, a long, the 16 bit accumulator
or the 32 bit accumulator to 0

Variables : I or %I, O or %Q, B or %M, T or %T, X or %X, U,
M or %MW, C or %C, L or %MD
Addressing absolute, indirect (except for X variables), accumulator
Also see : NEQ, SET, EQU, INV
Example
res o0

; sets the output of 00 to 0

Ida 10

sta m200

res 0(200) and i0

;sets010to O ifinputiOisatl

res cO
: sets counter 0 to O
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RET

Name : RET - return

Function : indicates the return of a sub routine and
places a word or a constant in the 16 bit
accumulator; or places a long or a constant in
the 32 bit accumulator; or places a float or a
constant in the float accumulator

Variables : M or %MW, L or %MD, F or %MF
Addressing absolute, indirect, immediate
Also see : JSR
Example
ret0

; returns to a sub routine by placing 0 in
; the 16 bit accumulator

ret 200

; returns to a sub routine by placing the content of
; 200 in the float accumulator
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RFC

Name : RFC - read flag: carry
Function : transfers the carry indicator in a
boolean variable
Variables : I or %l, O or %Q, B or %M, T or %T, X or %X, U
Addressing absolute
Also see : RFZ, RES, RFO
Example
rfc 00

; transfers the carry indicator to 00

Ida m200

ada m300

sta m400

rfc b99

lda m201

ada m301

sta m401

inc m401 and b99

; effects an addition on 32 bits

; (m400,401)=(m200,201)+(m300,301)

; m200, m300 and m400 are lower weights
; m201, m301 and m401 are higher weights
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RFO

Name : RFO - read flag: overflow

Function ; transfers the contents of the overflow indicator in
a boolean variable

Variables : I or %l, O or %Q, B or %M, T or %T, X or %X, U

Addressing absolute

Also see : RFZ, RES, RFC

Example
rfo 00

: transfers the overflow indicator to 00
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RFS

Name : RFS - read flag: sign
Function : transfers the sign indicator in a
boolean variable

Variables : I or %l, O or %Q, B or %M, T or %T, X or %X, U
Addressing absolute
Also see : RFZ, REC, RFO
Example
rfs 00

; transfers the sign indicator to 00
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RFZ

Name : RFZ - read flag: zero
Function : transfers the content of a zero result indicator
in a boolean variable
Variables : I or %l, O or %Q, B or %M, T or %T, X or %X, U
Addressing absolute
Also see : RFC, RES, RFO
Example
rfz o0

: transfers the zero result indicator to 00

Ida m200

cpa m201

rfz 00

; position 00 at 1 if m200 is equal to m201
; or O if not
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RIN

Name : RIN - read input

Function : effects a reading of physical input. This function is only
implemented on Z targets and varies following the target.
See the documentation related to each executor
for more information..

Variables : none
Addressing immediate
Also see : Wou
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RIA

Name : RLA - rotate left accumulator
Function : effects a left rotation of the bits of the

16 bit or 32 bit accumulator; the bits evacuated to the left
enter on the right, the subject of this function is a constant
which sets the number of shifts to be made, the size of the
subject (16 or 32 bits) determines which of the

accumulators will undergo rotation

Variables : none
Addressing immediate
Also see : RRA
Example

ana $f000

; separates the digit of higher weight of the 16 bit
accumulator

rla 4
; and brings it to the right

rla 8L

: effects 8 rotations to the left of the bits of the 32 bit
: accumulator
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RRA

Name : RRA - rotate right accumulator
Function : effects a right rotation of the bits of the

16 bit or 32 bit accumulator; the bits evacuated to the right
enter on the left, the subject of this function is a constant which sets
the number of shifts to be made, the size of the subject (16 or 32
bits) determines which of the accumulators will undergo rotation

Variables ; none

Addressing immediate

Also see : RLA

Example
ana $f000
; separates the digit of higher weight of the 16 bit
rra 12

; and brings it to the right
rra 1L

: effects a rotation of the bits of the 32 bit accumulator

; to a position towards the right

AUTOMGEN?® 275 ©opyright 1988-2007 IRAI



Language

SBA

Name : SBA - subtracts accumulator

Function : removes the content of a word or constant from
the 16 bit accumulator; removes the content of a long or a
constant from the 32 bit accumulator; removes the content
of a float or constant from the float accumulator

Variables : M or %MW, L or %MD, F or %MF
Addressing absolute, indirect, immediate
Also see : ADA
Example
sba 200

: removes 200 from the 16 bit accumulator
sba f(421)

: removes the float content if the number is contained
: in word 421 from the float accumulator
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SET

Name : SET - set

Function : sets a boolean variable to 1; sets all the bits of a word,
a counter, a long, the 16 bit or the 32 bit
accumulator to 1

Variables : I or %I, O or %Q, B or %M, T or %T, X or %X, U,
M or %MW, C or %C, L or %MD
Addressing absolute, indirect (except for X variables), accumulator
Also see : NEQ, RES, EQU, INV
Example
set 00

; sets the output of 00 to 1

Ida 10

sta m200

set 0(200) and i0
;sets0l0tolifinputiOisatl

set m200
: sets m200 to the value -1

set aal
: sets all the bits of the 32 bit accumulator to 1
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SIN

Name : SIN — accumulator sine
Function : calculate the sine value of the floating-point accumulator
Variables : none
Addressing accumulator
Also see ; COS, TAN, ACO, ASI, ATA
Example:
Ida f200
sin aaf
sta f201

: leave the value of the sine of 200 in f201
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SOR

Name : SQR - square root
Function : calculates the square root of the float accumulator
Variables : none
Addressing accumulator
Also see : ABS
Example

Ida 9

itf aaa

sqr aaf

fti aaa

sta m200

: leaves value 3 in m200

AUTOMGEN?® 279 ©opyright 1988-2007 IRAI



Language

STA

Name ; STA - store accumulator
Function : stores the 16 bit accumulator in a counter or a word,;
stores the 32 bit accumulator in a long; stores the
float accumulator in a float, stores the 16 bit accumulator
in a time delay order
Variables : M or %MW, C or %C, L or %MD, F or %MF, T or %T
Addressing absolute, indirect
Also see : LDA
Example
sta m200
; transfers the content of the 16 bit accumulator
; to word 200

sta 200
: transfers the content of the float accumulator

: to float 200

sta 1200
; transfers the 32 bit accumulator to long 1200
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TAN

Name : TAN — accumulator tangent
Function : calculate the tangent value of the floating-point accumulator
Variables : none
Addressing accumulator
Also see ; COS, SIN, ACO, ASI, ATA
Example:
Ida f200
tan aaf
sta f201

; leave the value of the tangent of 200 in f201
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TSA

Name : TSA - test accumulator
Function : effects AND logic on the 16 bit accumulator and a word
or a constant, effects AND logic on the 32 bit accumulator

and a long or a constant, operates in a similar manner to ANA
instruction but without changing the accumulator content

Variables : M or %MW, L or %MD
Addressing absolute, indirect, immediate
Also see : ANA
Example

tsa %10

rfz b99

jmp:follow: and b99
: connection to label:follow: if bit 1
: of the 16 bit accumulator is at 0
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wWOU

Name : WOQU - write output

Function : effects a writing of the physical outputs. This function is
only implemented on Z targets (and varies following the
target) See the documentation related to each executor for
more information

Variables : none
Addressing immediate
Also see : RIN
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XRA

Name : XRA - xor accumulator

Function : effects an EXCLUSIVE OR on the 16 bit accumulator and
a word or a constant, effects an EXCLUSIVE OR on the 32
bit accumulator and a long or a constant

Variables : M or %MW, L or %MD
Addressing absolute, indirect, immediate
Also see : ORA, ANA,

Example

xra %1111111100000000
; inverts the 8 bits of higher weight of the 16 bit accumulator

xXra 1L
; Inverts the lower weight bit of the 32 bit accumulator
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Macro-instruction

Macro-instructions are new literal language instructions which hold a
set of basic instructions.

Call up syntax for a macro-instruction:

« %<Macro-instruction name™> {parameters ...} »

Statement syntax for a macro-instruction:

#MACRO
<program>
H#ENDM

This statement is found in a file with the name of the macro-instruction
and the extension « .M ».

The file M can be placed in a sub-directory « lib » of the AUTOMGEN
installation directory or in project resources.

Ten parameters can be passed to the macro-instruction. When called
up these parameters are placed on the same line as the macro-
instruction and are separated by a space

The syntax « {?n} » in the macro-instruction program refers to the n
parameter.

Example:

We are going to create a « square » macro-instruction which raises the
first parameter of the macro-instruction to its square and puts the
results in the second parameter.

Call up of the macro-instruction:

lda 3

sta m200

%square m200 m201

; m201 will contain 9 here

« SQUARE.M » file:
#MACRO
lda {?0}
mla {?0}
sta {?1}
#ENDM

" The name of the macro-instruction can be a complete access path to the file « .M », it can contain

a read and directory designation.
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Libraries

A library is used to define the resources which will be compiled one
time in an application, no matter how many times those resources are
called up.

Syntax for defining a library:
#LIBRARY <Library name>

<program>
#ENDL

<library name > is the function name which will be called up for a
jsr:<library name> instruction:

The first time the library code is called up by the compiler its code is
compiled. The following times, the call up is simply directed to the
existing routine..

This mechanism is especially suited to the use of function blocks and
macro-instructions to limit the generation of codes in the event that
there is multiple use of the same program resources.

Words m120 to m129 are reserved for libraries and can be used for
passing parameters.

Pre-defined macro-instructions

Inversion macro-instructions are in the sub-directory « LIB » of the
AUTOMGEN installation directory.
Functional block equivalents are also present.

Description of pre-defined macro-instructions

Conversions
%ASCTOBIN <First two digits> <last two digits> <binary result>

Effecting a hexadecimal ASCII conversion (first two parameters) to
binary (third parameter), by exiting the accumulator containing $FFFF
if the first two parameters are not valid ASCIlI numbers, otherwise 0. All
the parameters are 16 bit words.

%BCDTOBIN <value in BCD> <binary value>

Effecting a BCD conversion to binary. In the output of the
accumulator containing $FFFF if the first parameter is not a valid bcd
number, otherwise 0. The two parameters are 16 bit words.

%BINTOASC <binary value> <upper part result> <lower part result>

Effecting a binary conversion (first parameter) to hexadecimal ASCII
(second and third parameters). All parameters are 16 bit words.

%BINTOBCD <binary value> <BCI value>
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Effecting a BCD (first parameter) conversion to binary (second
parameter). In the accumulator containing $FFFF if the binary number
can be converted in BCD, otherwise 0.

%GRAYTOB <GRAY code value> <binary value>

Effecting a Gray code conversion (first parameter) to binary (second
parameter).

Treatment on word tables

%COPY <first word table source> <first word table destination> <number of words>

Copy a table of source words to a table of destination words. The
length is given by the number of words.

%COMP <First word table 1> <first word table 2> <number of words> <result>

Compares two tables of words. The result is a binary variable which
takes the value 1 if all the elements in table 1 are identical to those in
table 2.

BFILL <First word table> <value> <number of words>

Fills a word table with a value.

Treatment on strings

The coding of strings is as follows: one character per word, one word
containing the value O indicates the end of the chain. In macro-
instructions the strings are passed in parameters by designating by the
first word they are composed of.

%STRCPY <source string> <destination string>

Copies a string to another.

%STRCAT <source string> <destination string>

Adds the source string to the end of the destination string.

%STRCMP <string 1> <string 2> <result>

Compares to strings. The result is a boolean variable which passes to
1 if the two strings are identical.

%STRLEN <string> <result>

Places the length of the string in the result word.

%STRUPR <string>

Transforms all the characters of the string into capital letters.

%STRLWR <string>
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Transforms all the characters of the string into lower case letters.

Example:

Conversion of m200 (binary) to m202, m203 in 4 digits (ASCII bcd)
%bintobcd m200 m201

%bintoasc m201 m202 m203

Example of low level literal language

Conditions: let's start with the simplest example: round trip of a
locomotive on track 1.
Solution:

0 set _avl

set _dvl_ and _tld_

res dvl_ and _tli_

Example\lit\low level literall.agn

A more evolved example.

Conditions:

The locomotive must make a 10 second delay at the right end of the
track and a 4 second delay at the left end.

Solution:
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0 $t0=100,40

equ ul00 and

equ ulO0l orr

set _dvl_ an

equ t0 and

res _dvl_ an

equ tl and

_tli_ and

t0 eor tl

d _tid_

_tid_

d _tli_

_tli_

—t1d_

equ _avl_orr ul00 eor ulOl

Example\lit\low level literal 2.agn

AUTOMGENS®
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Another example:
Conditions: Make all of the model lights flash:

Solution:

0 ; table contenant l"adresse de tous les feux
$_table_=123,?_sl1d_,?_sli_,?_s2a_,?_s2b_
$...=?_s3d_,?_s3i_,?_s4a_,?_s4b_
$...=?_s5i_,?_s5d_,?_s6d_,?_s6i_
$...=?_s7i_,? s7d_,? s8d_,? s8i_

$...=-1

; initialise 1"index sur le debut de la table
Ida ?_table_

sta _index_

:boucle:

; la valeur -1 marque la fin de la table

Jmp :Ffin: and m(_index_)=-1

; inverser la sortie
Ida m(_index_)

sta _index2_
inv o(_index2_ )
inc _index_

jmp :boucle:

:fin:

Example\lit\low level literal 3.agn

This example shows the use of presettings. They are used here to
create a variable address table. The table contains the addresses of all
the outputs which pilot the model lights.

For each execution cycle, the state of all the lights is inverted.

A problem occurs, all the lights flash very quickly and it is hard to see
much.

Let's modify our example.

Conditions:

The state of all the lights must remain inverted every ten seconds one
by one.
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Solution:

; table contenant I"adresse de tous les feux
$ _table =123,? sid_,? _sli_,?_s2a_,?_s2b_

$...=?_s3d_,?_s3i_,?_sda_,?_s4b_
$...=?_s5i_,? s5d_,? s6d_,? s6i_
$...=?_s7i_,?_s7d_,?_s8d_,?_s8i_
$...=-1

$_index_=? table_

boucle:
; la valeur -1 marque la fin de la table

jmp :fin de table: and m(_index_)=-1

; inverser la sortie
Ida m(_index_)

sta _index2_
inv o(_index2_)
inc _index_

jmp :fin:

:fin de table:
lda ?_table_

sta _index_

fin:

20

— t0/x20/1

Example\lit\low level literal 4.agn

Extended literal language

Extended literal language is a subset of low level literal language. It is
used for writing boolean and numeric equations more simply and
concisely.

It is still possible to write structures like IF ... THEN ... ELSE and
WHILE ... ENDWHILE (loop).

Use of extended literal language is subject to the same rules as low
level literal language, it uses the same syntax for variables,
mnemonics, the test types (fronts, complement state, immediate state)
and addressing modes.
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It is possible to mix low level literal language with extended literal
language.

When the compiler of literal language detects a line written in extended
literal language, it decomposes it into low level literal language
instructions, then compiles it.

Writing boolean equations

General syntax:
« bool. variable=(assignment type) (bool. variable 2 operator 1 bool. variable

3... operator n -1 bool. variable n ) »

The type of assignment must be indicated if it is other than
« Assignment »
It can be:

E$<<U)»:cmﬂpmnmntasggnment
= « (0) »: reset,

= « (1) »:set to one.

The operators can be:
= « .»: and,

':> « + ». 0r.

The equations can contain various levels of parentheses to indicate
the evaluation order. By default, the equations are evaluated from the
left towards the right.

Examples and equivalencies with low level literal language

00=(i10) equ o0 and i0
00=(10.11) equ o0 and i0 and i1l
00=(i10+i1) equ o0 orr 10 eor il
00=(1) set o0
00=(0) res o0
00=(1)(i0) set o0 and i0
00=(0) (i0) res o0 and i0
o0=(1)(i0.id) set 00 and 10 and il
00=(0) (i0+il) res o0 orr o0 eor il
00=(/)(i0) neq o0 and i0
o00=(/)(i0.11) neq o0 and i0 and il
00=(/1i0) equ o0 and /i0
00=(/i10./i1) equ o0 and /i0 and /il
00=(c0=10) equ o0 and c0=10
00=(m200<100+m200>200) equ o0 orr m200<100 eor
m200>200
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Writing numeric equations
General equations for integers:

« num. variable 1=[num. variable 2 operator 1 ... operator n-1 num. variable n] »
The equations can contain various levels of braces for indicating the
evaluation order. By default, the equations are evaluated from left to
rlght Operators for 16 and 32 bit integers can be:

« »> addition (equivalent to instruction ADA),

« - »> subtraction (equivalent to instruction SBA),

« * »2 multiplication (equivalent to instruction MLA),
« »> division (equivalent to instruction DVA),

»> shift to left (equivalent to instruction RLA),

»: shift to right (equivalent to instruction RRA),

«
«

« & »2 « And » binary (equivalent to instruction ANA),

*

« | » - « Or » binary (equivalent to instruction ORA),

> m= R V. A N\

« »> « Exclusive or » binary (equivalent to instruction XRA).

Operators for floats can be:
5 « + »: addition (equivalent to instruction ADA),

= « - »: subtraction (equivalent to instruction SBA),
D« * »: multiplication (equivalent to instruction MLA),

D « [ »: division (equivalent to instruction DVA).

It is possible to indicate the constant in float equations. If this is
necessary use the presettings on floats.

Equations on floats can call up the « SQR » and « ABS » functions
Note: depending on the complexity the compiler may use intermediate
variables. These variables are the words m53 to m59 for 16 bit
integers, the longs 153 to 159 for 32 bit integers and the floats f53 a 59.

Examples and equivalencies with low level literal language
M200=[10] Ida 10

sta m200
M200=[m201] Ida m201
sta m200
M200=[m201+100] lIda m201
ada 100
sta m200
M200=[m200+m201-m202] Ida m200
ada m201

" This character is normally associated to the [ALT] + [6] keys on keyboards
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sba m202
sta m200
M200=[m200&$FT00] Ida m200
ana $ff00
sta m200
F200=[f201] Ida 201
sta 200
F200=[f201+f202] Ida 201
ada 202
sta 200
F200=[sqr[f201]] Ida 201
sqr aaa
sta 1200
F200=[sqr[abs[f201*100R]1] Ida 201
mla 100R
abs aaa
sqr aaa
sta 200

L200=[1201+$12345678L] Ida 1201
ada $12345678L
sta 1200

IF...THEN...ELSE...structure

General syntax:
IF(test)

THEN

action if true test
ENDIF

ELSE

action if false test
ENDIF

The test must comply with the syntax described in the chapter
dedicated to boolean equations.

Only if an action tests true or tests false can it appear.

It is possible to connect multiple structures of this type.

System bits u90 to u99 are used as temporary variables for managing
this type of structure.

Examples:
IF(i0)

THEN
inc m200 ; Increments word 200 if 10
ENDIF
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IF(il+i2)
THEN
m200=[m200+10] ; adds 10 to word 200 if the or i2
ENDIF
ELSE
res m200 ; else effect m200
ENDIF

WHILE ... ENDWHILE structure

General syntax:
WHILE(test)

action is repeated as long as the test is true
ENDWHILE

The test must comply with the syntax described in the chapter
dedicated to boolean equations.

It is possible to connect multiple structures of this type.

System bits u90 to u99 are used as temporary variables for managing
this type of structure.

Examples:
m200=[0]

WHILE(m200<10)

set 0(200)

inc m200 ; increments word 200
ENDWHILE

This example sets outputs 00 to 09 to one.

Example of a program in extended literal language
Let's go back to the example from the previous chapter

Solution:

0 _avl _=(1)

_dvl_=(1)(_tid_)

_dvl_=(0)(_tli_)

Example\lit\extended literal 1.agn

Let's complicate our example with some calculations

Conditions:

Calculate the speed in millimeters per second and meters per hour of
the locomotive on the left to right trajectory.
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Solution:

[:::] _avl_=(1)

_dvl_=(1)(_tid_)

_dvl_=(0)(_tli_)

—A ¥ dvl | _temps aller_=[m32]

—{ N dvl } $_longueur_=300 ; en mm
$_mille_=1000;
$_dixdansh_=36000;

$_dix_=10;

_temps mis_=[m32-_temps aller_]

IF(_temps mis_<0)

THEN

_temps mis_=[_temps mis_+100]
ENDIF

lIda _temps mis_
itf aaa

sta _dixieme_

_vitesse mm par s_=[_longueur_/[_dixieme_/_dix_]]

_vitesse m par h_=[[_longueur_/_mille_]/[_dixieme_/_dixdansh_]]

Example\lit\extended literal 2.agn

Word 32 is used to read the system time. The value is then transferred
to the float to effect the calculations without compromising exactness.

ST literal language

ST literal language is a structured literal language defined by IEC1131-
3 standard. This language is used to write boolean and numeric
equations as well as program structures.

General Information

ST literal language is used in the same way as low level literal
language and extended literal language.
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Commands are used to establish the sections in ST literal language
« #BEGIN_ST » indicates the beginning of an ST language section.
« #END_ST » indicates the end of an ST language section.

Example:

m200=[50] ; extended literal language
#BEGIN_ST

m201:=4; (* ST language *)

#END_ST

It is also possible to choose to use ST language for an entire sheet.
This selection is made in the properties dialogue box on each sheet.

On a sheet where ST language is the default language it is possible to
enter low level and extended literal language by using the commands
« #END_ST » and « #BEGIN_ST ».

Comments for ST language must start with « (* » and end with « *) ».

ST language instructions end with the character «;». Multiple
instructions can be written on the same line.

Example:
00:=1; m200:=m200+1;

Boolean equations

The general syntax is:

variable:= boolean equation;

Boolean equations can be composed of a constant, a variable or
multiple variables separated by operators.

Constants can be: 0, 1, FALSE or TRUE.

Examples:
00:=1;

01:=FALSE;

The operators used to separate multiple variables are: + (or), . (and),
OR or AND.

« And » has priority over« Or ».
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Example:
00:=10+il1.12+13;

Will be treated as:
00:=10+(11.12)+i3;

Parentheses can be used in the equations to indicate priorities.

Example:
00:=(i0+i1).(i2+i3);

Numeric tests can be used.

Example:
00:=m200>5.m200<100;

Numeric equations

The general syntax is:

variable:= numeric equation;

Numeric equations can be composed of a constant, a variable or
multiple variables separated by operators.

The constants can be expressed as decimal, hexadecimal (prefix #16)
or binary (prefix #2) values.

Examples:
m200:=1234;

m201:=16#aab5;
m202:=2#100000011101;

Operators are used to separate multiple variables or constants in their
order of priority.

* (multiplication),/ (division), + (addition), - (subtraction), & or AND
(binary and), XOR (binary exclusive or), OR (binary or).

Examples:
m200:=1000*m201;

m200:=m202-m204*m203; (* equivalent to m200:=m202-(m204*m203) *)

Parentheses can be used in the equations to indicate priority.
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m200 :=(m202-m204)*m203;

Programming structures

IF THEN ELSE test

Syntax:
IF condition THEN action ENDIF;

and

IF condition THEN action ELSE action ENDIF;

Example:
if 10
then 00:=TRUE;
else
00:=FALSE;
if 11 then m200:=4; endif;
endif ;
WHILE loop
Syntax:

WHILE condition DO action ENDWHILE;

Example:
while m200<1000

do
m200:=m200+1;
endwhile;

REPEAT UNTIL loop

Syntax:
REPEAT action UNTIL condition; ENDREPEAT;

Example:
repeat

m200:=m200+1;
until m200=500

endrepeat;
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FOR TO loop
Syntax:

FOR variable:=start value TO end value DO action ENDFOR;

or

FOR variable:=start value TO end value BY no DO action ENDFOR;

Example:
for m200:=0 to 100 by 2

do
m201:=m202*m201;

endfor;

Exiting a loop
The key word « EXIT » is used to exit a loop.

Example:
while 10

m200:=m200+1;
if m200>1000 then exit; endif;

endwhile;

Example of a program in extended literal language
Let's go back to our example in the previous chapter

Solution:

0 _avl_ :=TRUE;

if _tld_ then _dvl_:=TRUE; endif;

if tli_ then _dvl :=FALSE; endif;

Example\lit\ST literal 1.agn

Organization chart

AUTOMGEN implements a « organization chart » type program.
Literal languages must be used with this type of program. See the
previous chapters to learn how to use these languages.
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The basis of programming with an organizational chart form is the
graphic representation of an algorithmic treatment.

Unlike Grafcet language, programming in the organizational chart form
generates a code which will be executed one time per search cycle.
This means that it is not possible to remain in an organizational chart
rectangle it is mandatory for the execution to exit the organizational
chart to continue to execute the rest of the program..

This is a very important point and must not be forgotten when this
language is selected.

Only rectangles can be drawn. The contents of a rectangle and its
connections determine if the rectangle is an action or a test.

Creating an organizational chart

The rectangles are drawn by selecting the command « Add ... / Code
box» from the menu (click on the right side of the mouse on the bottom
of the sheet to open the menu).

It is necessary to place a block l (key [<]) at the entry of each
rectangle, this must be placed on the upper part of the rectangle.
If the rectangle is an action it will have only one exit represented by a

| block (key [E]) on the lower left side of the rectangle.

An action rectangle:

l

If the rectangle is a test it must have two outputs. The first is
represented by a block. | (key [E]) on the lower Ielft side and is for

a true test, the second represented by a block i (key [=]) is
immediately to the right of the other output and is for a false test.
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A test rectangle:

l

| |
-
|

The branches of the organizational chart must always end with a
rectangle without an output that could remain empty.

Rectangle content

Action rectangle content
Action rectangles can contain any kind of literal language instructions.

Test rectangle content

Test rectangles must contain a test that complies with the test syntax
of the IF...THEN...ELSE... type structure of extended literal language.
For example:

IF (i0)

It is possible to write actions before this test in the test rectangle.

This can be used to make certain calculations before the test

For example, if we want to test if the word 200 is equal to the word 201

plus 4:
m202=[m201+4]

1F(M200=m202)

lllustration

Our first, now typical, example, is to make a locomotive make round
trips on track 1 of the model.
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set _avl_

if(_tid))

set _dvil_

ifC tli )

\

Language

res _dvl_

Example\ Ornagization chart\ Ornagization chart 1.agn

Second example
Conditions:

Make all the model light flash. The light change states every second.
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Solution:
$t0=10
to=( t0)

_index%m_=[?_s1d_]

\

inv o(_index%m_) and tO

inc _index%m_

_calcul%m_=[?_s8i_+1]

IF(_index%m_=_calcul%m_)

B
LI

Example\ Ornagization chart\ Ornagization chart 2.agn

Note the use of automatic symbols in this example.

Function blocks

AUTOMGEN implements the use of function blocks.
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This modular programming method is used to associate a set of
instructions written in literal language to a graphic element .

Function blocks are defined by the programmer. Their number is not
limited. It is possible to create sets of function blocks to allow a
modular and standardize concept of applications.

Function blocks are used within flow chart or ladder type models, they
have n boolean inputs and n boolean outputs. If the block is going to
treat variables which are not boolean, then they will be mentioned in
the drawing of the function block. The inside of the block can receive
parameters: constant or variable.

Hnorm du bloc h

—| (paramstres] E—

Block boolean L Block boolean

ipputs Block outputs
(maximum 16) parameters (maximum 16)
(maximum 16)

Creating a function block

A function block is composed of two separate files. One file has
«.ZON » extension which contains the drawing of the function block
and a file with «.LIB» extension which contains a series of
instructions written in literal language which establish the functionality
of the function block.

The «.ZON » and « .LIB » files must bear the name of the function
block. For example, if we decide to create a function block
« MEMORY », we need to create the files « MEMORY.ZON » (to draw
the block) and « MEMORY.LIB » (for the functionality of the block).

Drawing a block and creating a « .ZON » file

The envelop of a function block is composed of a code box to which
blocks dedicated for the function block are added.
To draw a function block follow the steps below:

= use the assistant (recommended)

Or:
= draw a code box (use the command « Add .../Code box » from the menu):
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= place a block|r (key [8]) on the upper right corner of the code box:
_|

= place a block T (key [9]) on the upper right corner of the code box:
= h

= delete the line at the top of the block (key [A] is used to place blank blocks):
= h

= click with the left side of the mouse on the upper left corner of the functional
block, then enter the name of the functional block which must not be more than
8 characters (the « .ZON » and « .LIB » files must bear this name), then press
[ENTER].

i TEST ¥
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= if additional boolean inputs are necessary, a block must be used " (key [;D

or u— (key [:]), the added inputs must be located right below the first input, no

free space should be left,
= if additional boolean outputs are needed a block must be added ” (key [>])

or —H (key [?]), the added outputs must be located right below the first
output, no free space should be left,

= the interior of the block can contain comments or parameters, the parameters
are written between braces « {...} ». Everything not written between braces is
ignored by the compiler. It is interesting to indicate the use of boolean inputs

and outputs inside the block.

= when the block is finished, the command « Select » must be used from the
« Edit » menu to select the drawing of the functional block, then save it in the

« .ZON » file with the « Copy to» command from the « Edit » menu.

Creating an « .LIB » file

The « .LIB » file is a text file containing instructions in literal language
(low level or extended). These instructions establish the functionality of
the function block.

A special syntax is used to refer to block boolean inputs, block boolean
outputs and block parameters.

To refer to a block boolean input, use the syntax« {Ix} » where x is the
number of the boolean input expressed in hexadecimal (O to f).

To refer to a block boolean output, use the syntax« {Ox} » where X is
the number of the boolean output expressed in hexadecimal (O to f).
To refer to a block parameter use the syntax « {?x} » where x is the
number of the parameter in hexadecimal (O to f).

The .LIB can be placed in the « lib » sub-directory of the AUTOMGEN
installation directory or in the project resources.

Simple example of a function block

We are going to create a « MEMORY » function block which contains
two boolean inputs (set to one and reset) and a boolean output
(memory state).

The block drawing contained in the « MEMORY.ZON » file is:

MEMOIRE
5]

Block functionality contained in the « MEMORY .LIB » file is:
{00}=(1 (10}
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{00}=(0O {11H)

The block can then be used in the following way:

- 1HEHDIRE g 0a |
{8 f @

or

MEMOIRE
s —1 §

[0& 1
— i6 F—|&

To use a function block in an application, select the command «Paste
from» from the «Edit» menu and select the «.ZON» file
corresponding to the function block used.

[llustration

Let's go back to our typical example.
Conditions:
Round trip of a locomotive on track 1 of the model.

Solution:
| ALLERRET _
— tid | capteur droit alimentation AV1
— t1i } capteur gauche direction DV1

BF aller/retour

Example\fb\fb 1.agn

. bloc fonctionnel ALLERRET

. aller retour d’'une locomotive sur une voie

. les entrées booléennes sont les fins de course

; les sorties booléennes sont I'alimentation de la voie (0) et la direction

(1)

; toujours alimenter la voie
set {O0}

; piloter la direction en fonction des fins de course
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{O1}=(1)({10})
{01}=(0)({11})

To illustrate the use of function blocks, let's complete our example.
Conditions:
Round trip of two locomotives on tracks 1 and 3.

Solution:
| ALLERRET _
— tld |} capteur droit alimentation AV1
— t1i } capteur gauche direction DV1
BF aller/retour
| ALLERRET _
—— t3d |} capteur droit alimentation AV3
— t3i } capteur gauche direction N DV3

BF aller/retour

Example\ fb\fb 2.agn

This example shows that with the same function block it is easy to
make different modules of an operative party function in the identical
manner.

Let's complete our example to illustrate the use of parameters
Conditions:

The two locomotives must make a delay at the end of the track. For
locomotive 1: 10 seconds on the right and 4 seconds on the left, for
locomotive 2: 20 seconds on the right and 8 seconds on the left.
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— 1 tid

| tli

— | t3d

— 1 t3i

AUTOMGENS®

ARATT
capteur droit alimentation

capteur gauche direction

temporisation 1 {t0}
attente a droite : {100}

temporisation 2 {tl}
attente a gauche : {40}

BF aller/retour avec attente

Language

AVl

DV1

ARATT
capteur droit alimentation

capteur gauche direction

temporisation 1 {t2}

attente a droite : {200}

temporisation 2 {t3}
attente a gauche : {80}

BF aller/retour avec attente

AV3

N DV3
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; bloc fonctionnel ARATT
; aller retour d*une locomotive sur une voie avec attente
; les entrées booléennes sont les fins de course
; les sorties booléennes sont I alimentation de la voie (0) et la
direction (1)
; les paramétres sont:
; 0: premiére temporisation
1: durée de la premiére temporisation
2: deuxiéeme temporisation
3: durée de la deuxiéme temporisation

; prédisposition des deux temporisations
${?0}={71}
${?2}={?3}

; alimenter la voie si pas les fins de course ou si tempo. terminées
set {00}

res {00} orr {10} eor {11}

set {00} orr {?0} eor {?2}

; gestion des temporisations
{?0}=({10})
{?2}=({11})

; piloter la direction en fonction des fins de course
{01}=(1)({10})
{01}=(0) (11}

Example\ fb\fb 3.agn

Supplementary syntax

Supplementary syntax is used to make a calculation on the reference
variable numbers in the « .LIB » file.

The syntax «~+n» added after a reference to a variable or a
parameter, adds n.

The syntax «~-n» added after a reference to a variable or a
parameter subtracts n.

The syntax « ~*n » added after a reference to a variable or parameter,
multiplies by n.

It is possible to write many of these commands, one after the other,
they are evaluated from left to right.

This mechanism is useful when a function block parameter needs to
be used to refer to a table of variables.

Examples:

{?0}~+1

referring to the following element the first parameter, for example if the
first parameter is m200 this syntax refers to m201.

M{?23}~*100~+200

referring to the third parameter multiplied by 100 plus 200, for example
if the third parameter is 1 that syntax refers to M 1*100 + 200 thus
M300.
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Evolved function blocks

This functionality is used to create very powerful function blocks with
greater ease than the function blocks managed by files written in literal
language. This programming method uses a functional analysis
approach.

It does not matter which sheet or set of sheets become a function
block (sometimes called encapsulating a program).

The sheet or sheet which describe the functionality of a function block
can access variables which are outside the function block: block
boolean inputs, boolean outputs and parameters.

Principles for use and more importantly the use of external variables is
identical to the old function blocks.

Syntax

To refer a variable outside a function block it is necessary to use a
mnemonic included in the following text: {In} to refer the boolean input
n, {On} to refer the boolean output n, {?n} to refer parameter n. The
mnemonic must start with a letter.

Differentiating between new and old function blocks

The file name written on the function block drawing indicates if it is an
old (managed by an LIB file) or new function block (managed by a
GR7 sheet). The name of an old function block does not have an
extension, for a new one the extension GR 7 must be added. The
sheet containing the code which manages the functionality of the
function block must be entered in the list of project sheets. In the sheet
properties « Function Block » must be selected.
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Example

Contents of VERINB sheet:

BF vérin bistable

— cde ouverture{iO} . Touvert{iZy — cde fermeture{il} . ~Terme{i13} . ~cde ouverture{iO}
|2o H OUVRIR{00} | |30 H FERMER{O1}
— ouvert{i2} — ferme{i3}

T

—_ duree{?0} /x40/ tempo{?1}

Call up a function block

| VERINB.GR7 ~
— julo0 | Loe o g 00

—{ul01l | CDE F F 01

— i1 | 0

— 10 | F

Durée

{10s}

Temporisation

{70}

VERIN BISTABLE

Example\fb\Fb with sfc inside.agn

Predefined function blocks

Conversion function blocks are located in the sub-directory « \LIB » of
the directory where AUTOMGEN is installed.
The equivalents in macro-instructions are also present.
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To insert a function blocks and its parameters in an application select
« Pre-set function block » from the « Assistant / Function block» dialog
box.

Conversion blocks

ASCTOBIN: converts ASCII to binary

BCDTOBIN: converts BCD to binary

BINTOASC: converts binary to ASCII

BINTOBCD: converts binary to BCD

GRAYTOB: converts gray code to binary

16BINTOM: transfers 16 boolean variables to a word
MTO16 BIN: transfers a word to 16 boolean variables

Time delay blocks

TEMPO: upstream time delay
PULSOR: parallel output
PULSE: time delay pulse

String blocks

STRCMP: comparison
STRCAT: concatenation
STRCPY: copy

STRLEN: calculate the length
STRUPR: set in lower case
STRLWR: set in upper case

Word table blocks

COMP: comparison
COPY: copy
FILL: fill

Advanced techniques

Compiler generated code

This chapter deal with the form of code generated by compilation of
such or that type of program.

The utility « CODELIST.EXE » is used to translate « in clear » a file of
intermediate code « .EQU » (also called pivot language).

We are going to do the following: load and compile the first
programming example in the « Grafcet » chapter: « simplel.agn » from
the directory « Example\grafcet »:
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0 H AV1

— tld

1 H AVl , DV1

— tli

Double click on « Generated files/Pivot code » in the browser.

You will obtain the following list of instructions:

-00000000: RES xO AND 10

-00000002: SET xO AND bO

-00000004: SET xO AND x1 AND 11

-00000007: RES x1 AND 11

-00000009: SET x1 AND xO AND 10

; Le code qui suit a été généré par la compilation
de: "affectations (actions Grafcet, logigrammes et
ladder)*

-0000000C: EQU o0 ORR @x0 EOR @x1

:0000000F: EQU 023  AND @x1

This represents the translation of a « simplel.agn » application into
low level literal language

The comments indicate where the portions of code came from, this is
useful if an application is composed of multiple sheets.

Obtaining this list of instructions may be useful for answering
guestions regarding code generated for some program form or the use
of some language.

In certain cases « critiques », for which it is important to know
information such as « how many cycles does it take before this action
becomes true ? » a step by step way and an in-depth examination of
generated code will prove to be indispensable.

Optimizing generated code
Various levels of optimization are possible.

Optimizing compiler generated code

The compiler optimization option is used to greatly reduce the size of
generated code. This command requires that the compiler manage
fewer lines of low level literal language, consequently increasing
compiling time.
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Depending on the post-processors used, this option involves an
improvement in the size of the code and/or the execution time. It is
advisable to carry out some tests to determine if this command is of
interest or not depending on the nature of the program and the type of
target used.

Normally, it is useful with post-processors for Z targets.

Optimizing post-processor generated code

Each post-processor may possess options for optimizing generated
code. For post-processors which generate construction code, see the
corresponding information.

Optimizing cycle time: reducing the number of time delays on Z
targets

For Z targets, the number of stated time delays directly affects the
cycle time. Try to state the minimum time delays based on the
application requirements.

Optimizing cycle time: canceling scanning of certain parts of the
program

Only targets which accept JSR and RET instruction support this
technique.

Special compilation commands are used to validate or « invalidate »
scanning of certain parts of the program.

They are the sheets which define the portions of applications.

If an application is broken down into four sheets than each one can be
separately « validated » or « invalidate ».

A command « #C(condition) » placed on the sheet conditions the
searching of the sheet up to a sheet containing a « #R » command.

This condition must use the syntax established for the tests.
Example:

If a sheet contains the two commands:
#C(Mm200=4)

#R

Then everything that it contains will not be executed except word 200
containing 4.
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This part contains a series of examples providing an illustration of the
different programming possibilities offered by AUTOMGEN.

All of these examples are located in the « example » sub-directory in the
directory where AUTOMGEN is installed.

This section contains the most complete and complex examples
developed for a train model. The description of this model is located at
the beginning of the language reference manual.

Simple grafcet
The first example is a simple line Grafcet

100

110

T0(100)

—| t0

120 00,01,02

— 10

Example\grafcet\samplel.agn

= the transition in step 100 and step 110 is made up of a test on input 0O,

= step 110 activates the time delay O for a duration of 10 seconds, this time

delay is used as a transition between step 110 and step 120,
= step 120 activates outputs 0, 1 and 2,

= the complement of input 0 will be the transition between step 120 and 100.
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Grafcet with an OR divergence

100 [HOO

— 10 —_ il —_ i2 — i3
110 [Ho1 120 HO2 130 [HO3 140 HO4
—— i4 —— i5 —— i6 — 7
111 HO5 131 {06

1 is8 — 1i9

112 HoO7

— i1l0

Example\grafcet\sample2.agn

This example shows the use of « Or » divergences and convergences.
The number of branches is not limited by the size of the sheet. It is a
non-exclusive « Or » by standard. For example, if inputs 1 and 2 are
active, then steps 120 and 130 will be set to one.
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Language

110 HOO 130 HO1 160 [HSO02 190 03
—_ il —+ 2 £
120 140 170 HO4

52 1 i4

150 HO5 180 HRO2

Example\grafcet\sample3.agn

This example shows the use of « And» divergences and convergences.
The number of branches is not limited by the size of the sheet.. Also note

the following points

= a step may not lead to an action (case of steps 100, 120, and 140),

= orders « S » and « R » were used with output 02 (steps 160 and 180),

= the transition between step 160 and 170 is left blank, so it is always true, the

syntax « =1 » could also have been used.
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Grafcet and synchronization

0 100

1 o 1 x1 [———ilo (———i14
0

1 110 0

—| 110 —_ il

Example\grafcet\sample4.agn

This example shows the possibilities AUTOMGEN offers for
synchronizing multiple Grafcets. The transition between step 100 and
110 «Axl» means « wait for a rising edge on 1». The
transition« W¥x110 » means « wait for a falling edge on step 110 ». The
step by step execution of this program shows the exact evolution of the
variables and their front at each cycle. This makes it possible to
understand exactly what happens during the execution. We can also see
the use of multiple actions associated to step 110, which are individually
conditioned here.
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Step setting

10 |HRco
1
1 o 100
20 Hsx100 1 ’—¢i4
1 110 H+co
30 4 i1
1 x120 120

Example\grafcet\sample5.agn

In this example an order « S » (set to one) has been used to set a step.
AUTOMGEN also authorizes setting of a Grafcet integer (see examples
8 and 9). Again in this example, the step by step execution lets us
understand the exact evolution of the program over time. We can also
see:

= use of an non-looped Grafcet (100, 110, 120),
= use of the order « RCO » (reset by counter 0),

= use of the order « +CO » (incremented by counter 0),conditioned by the
rising edge of input 4, due to incrementation by the counter, so it is

necessary that step 100 be active and that a rising edge is detected on input 4.
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Destination and source steps

1 ai0.i1

100 HoOO

-+ a0

110 HO1

120 HO2

130 HO3

-+ a0

Example\grafcet\sample6.agn

We have already seen similar forms, where the first step is activated by
another Grafcet. Here activation of step 100 is realized by the transition
« ANO . i1 » (rising edge of input 0 and input 1). This example represents
a shift register. « il » is information to memorize in the register and « i0 »
Is the clock which makes the shift progress. Example 7 is a variation
which uses a time delay as a clock.
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Destination and source steps

I ato0.i1

100 RHOO

- a0

110 HO1

1 a0

120 HO2

—1  At0 (——— T0

130 HO3 1000{HTO(10)

1 a0

Example\grafcet\sample7.agn

Here again is the structure of the shift register used in example 6. This
time the shift information is generated by a time delay (t0). « AMO »
represent the rising edge of the time delay, this information is true during
a cycle when the time delay has finished. Step 1000 manages the launch
of the time delay. The action of this step can be summed up as:
« activate the count if it is not finished, otherwise reset the time delay».
The functionality diagram of the time delays of this manual will help you
to understand the functionality of this program.
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Setting Grafcets

arret urgence

F100:{}

arret urgence

F100:{100}

Example\grafcet\sample8.agn

Language

100 VOYANT INIT

—— A bp depart de cycle

110 MOTEUR

— bp fin de cycle

This example illustrates the use of a Grafcet set command. The order
« F100:{} » means « reset all the Grafcet steps where one of the steps
bears the number 100 ». Order « F100:{100} » is identical but sets step
100 to 1. We have used symbols for this example:

arret urgence

i0

bp depart de cycle

i

bp fin de cycdle

i2

VOYANT INIT

o0

MOTEUR

AUTOMGENS®
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Memorizing Grafcets

#B200

0 100 [H VOYANT INIT
—1 arret urgence —— M bp depart de cycle
1 HG100:100 110 H MOTEUR

4 —— bp fin de cycle

2 H{F100: O

—_ arret urgence

3 HF100:100

Example\grafcet\sample9.agn

arret urgence i0
bp depart de cycle i
bp fin de cycle i2
VOYANT INIT o0
MOTEUR o1

This example is a variation of the previous program. The order
« G100:100 » of step 1 memorizes the Grafcet production state before it
Is reset. When it starts again the production Grafcet will be put back in
the state or the state it was in before the break, with order « F100:100 ».
The Grafcet production state is memorized starting from bit 100 (this is
the second parameter of orders « F» and « G » which indicates this
site), command « #B200 » reserves bits ul00 to ul99 for this type of
use. We can see that a « #B102 » command would have been sufficient
here because the production Grafcet only needed two bits to be
memorized (one bit per step).
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Grafcet and macro-steps

10 S010

— 110

20 RO10

S

Example\grafcet\samplell.agn

This example illustrate the use of macro-steps. The «Macro-step 1 » and
« Macro-step 3 » sheets represent the expansion of macro-steps with the
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input and output steps. Steps 1 and 3 of the «Main program » sheet are
defined as macro-steps. Access to macro-step expansion display can be
done by clicking the left side of the mouse on the macro-steps.

Linked sheets

0 HOO

—— 1i0

1 HO1

—4— i1

2 HO02

—1— i2

3 H SUITE
—_ continue
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4 H03

—_ suite

5 HO4

—4— i3

6 HO5

—1— i4

7 H CONTINUE

Example\grafcet\samplel2.agn

In this example two sheets have been used to write a program. The
symbols « NEXT_» and « _CONTINUE_ » have been stated as bits
(see the symbol file) and are used to make a link between the two
Grafcets (this is another synchronization technigue that can be used with
AUTOMGEN).
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Flow chart

- 1o | 51> | 00

—i1

—_—i2 | & | b

- i3 |

— 4 |

—i5

— 6 | &

— 17 [EE—

—1is [

— 19 [

— 1§10  p—

Example\logigramme\samplel4.agn

The flow chart example shows the use of different blocks: the
assignment block associated to key [0] to the left of the action rectangle
the « no » block associated with key [1] which complements a signal and
the test fixing blocks and « And» and « Or » functions.
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Grafcet and Flow Chart

—— A bp depart de cycle

—_ fin de cycle

—— bp manuel } > | MOTEUR
—— étape 1 } & —

—| sécurité 1 — ol

——] sécutité 2 — ol

Example\logigramme\exempll1l5.agn

In this example a Grafcet and a Flow Chart are used together. The
symbol « stepl » used in the flow chart is associated to variable
« X1 ».
This type of programming clearly displays activation conditions of an
output.
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Literal language box

0 HS00
1
m200=[0] ; m200 est utilisé comme index
res _flag une entrée est a un_
WHILE( _fTag une entrée est a un_.m200<100)
IF(i(200))
THEN
set _flag une entrée est a un_
ENDIF
inc m200
ENDWHILE
— fTag une entrée est a un — flag une entrée est a u
2 HROO

Example\lit\samplel6.agn

This program which associates Grafcet and literal language box is for
testing inputs i0 to i199. If one of the inputs is at one, then step 2 is active
and the Grafcet is in a state where all evolution is prohibited. The
symbol. « flag an input is at one_» is associated to bit u500. An
indexed addressing is used to scan the 100 inputs. We can also see the
simultaneous use of low level and extended literal language.
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Organizational chart

L

IF(_bp validation )

\

bta _entrée roue codeuse_
ana %0000000000000111
sta _valeur roue codeuse_

Example\organigramme\samplel8.agn

Language

; FiIn

This example shows the use of an organizational chart for effecting an
algorithmic and numeric treatment. Here three inputs from a code wheel
Is read and stored in a word if a validation input is active.
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Organizational chart

L

m200=[10]

\

0(200)=(1)
m200=[m200+1]
I1F(m200=30)

; Fin de la
; boucle

Example\organigramme\samplel19.agn

This second example of an organizational chart creates a loop structure
which is used to set a series of outputs (010 to 029) with an indirect

addressing(« 0(200) »).
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il6 |

Language

ROO

i17 | &

| COMPTAGE |
i0 | koa.z.

S00

| ][] ]

il } COMPTAGE

VAL. INIT
{100}

BORNE MAX
{110}

VARIABLE
{m200}

Example\bf\sample20.agn

; Gestion de I"entrée de RAZ
IF{10})

THEN

{?2}=[{?0}]

ENDIF

; Gestion de l"entrée de comptage

IFGE{11})
THEN
{?2}=[{?2}+1]
ENDIF

; Teste la borne maxi

IF({?2}={71})
THEN
{00}=(1)
{?2}=[{?0}]
ENDIF
ELSE
{003}=(0)
ENDIF

count lib (included in project resources)
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This example illustrates the use of a function block. The functions of
the« COUNT » block that we have defined here are as follows:

= the count will start from an init value and will finish at a maximum limit value

= while the count value waits for the maximum limit it will be set the initial

value and the block output will pass to one during a program cycle.,

= the block will have a RAZ boolean input and a count input on the rising

edge.

Function block

OU_EXCLU OU_EXCLU
| o i %Y~ r—
=1 =1
—i1
- OU_EXCLU -
—i2
=1
—i3
) - OU_EXCLU - - OU_EXCLU Fr
—] i4 } H— 00
=1 =1
—i5

Example\bf\sample21.agn

; Ou exclusif
neq {00} orr /{i0} eor {i1} orr {i0} eor Kil}

ou_exclu.lib (included in the project resources)

This second example of a function block shows the multiple use of the
same block. The « EXCLUSIVE_OR » block creates an exclusive or
between the two boolean inputs This example uses 5 blocks to create an
exclusive or among 6 inputs (i0 a i5). The « EXCLUSIVE_OR.LIB » listed
below supports the functionality of the block. The exclusive or boolean
equation is as follows: « (i0./i1)+(/i0.i1) ».

The equivalent form used here makes it possible to code the equation on
a single line of low level literal language without using intermediate
variables.
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Ladder

e —

i2

i3

i6

—_— i | 00

F——i8

———i9

I | i10 (o1

I - Ji1l1 p————— 02

[T - Ji12  p———— <03
N L 113 —04

Example\laddersample22.agn

This example illustrates the use of ladder programming.
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Example developed on a train model

AT850

AUTOMGEN 7 - www.irai.com
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AV1 00 alimentation voie 1
AV2 01 alimentation voie 2
AV3 o2 alimentation voie 3
Av4 03 alimentation voie 4
AvVH o4 alimentation voie 5
AVE 05 alimentation voie &
AV7 06 alimentation voie 7
AVE o7 alimentation voie &
AP1 o8 alimentation plateforme 1
AP2 09 alimentation plateforme 2
AP3 010 alimentation plateforme 3
AP4 011 alimentation plateforme 4
AP5 012 alimentation plateforme 5
IP1 013 rotation plateforme 1
P2 014 rotation plateforme 2
IP3 015 rotation plateforme 3
P4 016 rotation plateforme 4
IP5 017 rotation plateforme 5
ZP1 018 initialisation plateforme 1
ZP2 019 initialisation plateforme 2
ZP3 020 initialisation plateforme 3
ZP4 021 initialisation plateforme 4
ZP5 022 initialisation plateforme 5
D1 023 direction voie 1
Dv2 24 direction voie 2
Dv3 025 direction voie 3
Dv4 026 direction voie 4
Dv5 027 direction voie 5
Dvé 028 direction voie 6
Dv7 029 direction voie 7
Dva 030 direction voie 8
S1D 031 feu droit voie 1
Sl 032 feu gauche voie 1
S2A 033 feu haut voie 2
S2B 034 feu bas voie 2
S3D 035 feu droit voie 3
83l 036 feu gauche voie 3
S4A 037 feu haut voie 4
S4B 038 feu bas voie 4
S5D 039 feu droit voie 5
S5 040 feu gauche voie 5
S6D 041 feu droit voie 6
sS4l 042 feu gauche voie 6
S7D 043 feu droit voie 7
7 044 feu gauche voie 7
s8D 045 feu droit voie 8
S8l 046 feu gauche voie 8
T1D i0 train droit voie 1
T1I i1 train gauche voie 1
T2A i2 train haut voie 2
T2B i3 train bas voie 2
T3D i4 train droit voie 3
T3l i5 train gauche voie 3
T4A i6 train haut voie 4
T4B i7 train bas voie 4
T5D i8 train droit voie 5
1/1 Symboles
AUTOMGEN?® 338 ©opyright 1988-2007 IRAI



Language

Cestion de la position de la plateforme 1 Cestion de la position de la plateforme 3 Cestion de la position de la plateforme §

Tor .

——  pospl ! odpespl . ple iok -~  pospa | dposp3 . p3p . Eer . iok — posps ! dpospEs . pEp . THoE . dok
l_ hor I_ hor I_ hoxr
IPl EUJ. 1Pz Eol IP5
4 oher <4 L hor -+ i nar
]
- hor plp —1— | har p3p —— | hor p5Sp

I_ posp3 =g
HR POSDE |

I_ pospE <2

|503 H+ POSDPE

I_ posp3 <6

|303 H+ POSP3

’_ pospl
Hn POSEL |

l_ pospl <6

|103 H+ POSP1

|AiR POGPE |

Gestion de la position de la plateforme 2 Gestion de la position de la plateforme 4

——  pospz ! dpospz . pZp . Her . iok =  pospd ! dpospd . pép . her . iok
l_ hor I_ hor
- [0
—4— i hor —4 | hor
— o hor P2 =1 & hor pep

I_ pospl <6

,_ pospZ =6

|zna H+ DOSPZ

«IR TOSPZ |

I_ pospd <& I_ pospd =6

403 H+ TOSPd

«IR LOEDd

I_ hor
lUDUH Zpl , ZPz , ZP3 , EP4 , ZPE |

plz

[ ]
— T - Ol
“
Y1

pZz . p3z . pdz . pEz

l0o0z

L POSPLl ,B POSPZ R POSP3 I POSP4 B POSDE |

L DPOSPL R DPOEPZ R DPOSPZ R DPOSP4 I DPOSPE |

1003

IN5.GR7

A
A
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Localise la locomotive

3000

-+ iok
Positionne les plateformes dans le cas ou la locomotive s'y trouve

| anlo H{7DPDSP17=[3],7DPDSP27=[3],7DPESP37=[3],7DPESP47=[3] ,_DPOSPS_=[3]}

=~  pospl =3. posp? =3. posp? =3. pospd =3. pospb =3

|3ozo Hs AVl 8 AWZ ,§ AVE ,F AV4 ,§ AVS ,§ AVE ,§ AV7 5 AVS ,§ APl ,§ APZ S APE .3 AP4 .3 APE

e tld —_ tZa i t3i B tdh —_— t5d e TEi

| SUSUH{_LUCJ._=[J.]} |

3070 H{_LUC1_= [511

a0en H{_Luc1_=[6] b

2040 H{_LDC1_=[2]} || 050 H{_LUCJ._=[3]} || 3060 H{_LUC1_=[4]J |

oo H{_LDE1_=[7]]

3108 Hs AVl 5 AVZ 5 AVE ,f AV4 ,§ AVE ,F AVE .§ AV? ,§ AVS .8 APl .8 APZ ,§ APE .3 AP4 3 APE

2110

& TRAINS 2.GR7
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sous-programme : déplace la locomotive de la plateforme {_depart_) & la plateforme

#5_rotation plateforme_=0,7 _dpospl_,?_dpospZ_, 7 _dposp3_,?_dposp4_,?_dposps_

##_alimentation plateforme_=0,% _apl_,7_apZ_,%_ap3_,7_ap4_,7_sap5_

#¢_direction depare_=1,4,3,2,1, 4,3,3,2,4, 3,2,3,2,3, 2,1,3,2,2, 5,1,0,1,6,

#%_alimentation veie_=0,7_avl_,?7_avZ_

#¢_presence plateforme_=0,7 tpl_,?_tpZ_,?_wpd_,?_tpd_,?_tp_

#5_presence voie_=0,7_tld_,? _t2a_,?_t3i_,? t4b_, 7 £5i_ 7 t6i_,? €7i_, 7 £8I_

-+ 1 deplace

£.2,3,1.7,

avd_,?_avs_,?_avé_,t_avl_,T_avi_

Language

déplacement élémentaire

?,6,4,0,8, 0,0,0,0,0

|6EIU H{_IN‘DEX_=[?_DIRECTIUN DEPRRT_]},F DEPLACE ,R DEPL OK ,F DEPL ERR

4 depsrt | arrivee
&0l {_TEST DEPART_=[M{_INDEX_}1,INC _INDEX_} |-|(_TEST ARRIVEE_=[M(_INDEX }],INC _INDEX_} |
{_DIRECTION =[M{_INDEX_ )], INC _INDEX_} H(}Imcunmzj [M{_INDEX_)}]),INC_INDEX_} |
{_WOIE_=[M({_INDEX_}],INC _INDEX_} |
—— vois !0, depart = test depart . arrives = test arrivee -+ test depart + arrivee | test arrives |
602 ||_indexZ_=[_deparc_+?_rotavion placeforme_]
index_=[m{_indexZ_}|
wi{_index )=[_direction ]

dec _index_
_pos depart_=[mi{_index )]
_indexZ_=[_arrivee_+?_rotation plateforme_]
_index_=[m(_indexZ_}]
wi_index_}=[_directionz_]

dec _index_

_pos arrivee_=[m(_index_}]

—— pos depart = direction

503 ||_ingexz
index ¥

_arrives +?_presence plateforme_|
[M{_indexZ_}]
voie_+?_presence voie_]
[Mi_indexz_}]
_depart_+7_alimentation plateforme_]
M(_index_)]
_arrives_+?_alimentation plateforme_]|
M(_indexZ_)]
[_voie_+?_alimentation veie_|
_alimv_=[M({ indexZ )]
2(I{_index3 ]} ; Train sur la plateforme d'arrives 7
et
set _depl ok_
res 0(_alimpl_)
res 0(_alimpZ_)
res 0(_alimv
)<=
REO
set 0(_alimpl_)

set 0(_alimpZ_)
_pos arrives

_index_)1

equ 0 alimv
1<

orr I fin vele J eof _pos arfives - direccionZ

ED‘] & DEPL ERL

& TRAINS5_ 3.GR7
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4 ik
I—mxsow
| 5010 H{_Dxmm_:[l] ,_ARRIVEE =[41} Hs DEFLACE |
—— 4 depl ox I—»pxsnzn
| s0z0 H{)Emm;[a] ,_ARRIVEE =[5]} Hs DEFLACE
== 4 depl ok I—«\xsoao
| 5030 H{_DEPART_:[S] ,_ARRIVEE =[2]} Hs DEFLACE
— 4 depl ok I—mxsoqo
| 5040 H{_DEPAM_:[ZJ ,_ARRIVEE =[11} Hs DEFLACE |
— 4 depl ok I—»pxsnsn
| 5050 H{)Emm;[l] ,_ARRIVEE =[4]} Hs DEFLACE
4t depl ok |—¢x5060
| 5060 H{_DEPART_:H] ,_ARRIVEE =[31]} Hs DEFLACE
— 4 depl ok |_sz070
| 5070 H{_Dxmm_:[a] ,_ARRIVEE =[E1} Hs DEFLACE |
—— 1 depl ok I—»pxsnan
| s080 H{)Emm;[m ,_ARRIVEE =[2]} Hs DEFLACE
== f depl ok I—«\xsoso
| 5080 H{_DEPART_:[Z] ,_ARRIVEE =[11} Hs DEFLACE
— 4 depl ok

A TRAIN5 4.GR7
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The adventures of Doctor R.

Educational training manual for AUTOMGEN users

Deeslyied by TABAN
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Language

Distribution

DOCIOr R, e e Mister R.

It's funny how the whole
world knows that I'm not
really a doctor.

Doctor R. in the home automation kingdom

We are going to look at different example which can be directly applied
iIn a home automation project. From an initial easy manner, these
examples can be used to learn the different aspects that are the basis
of automatisms and AUTOMGEN and IRIS training

Nothing between auk and automobile.
The IRAI gang can't talk like
everybody else!
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This symbol will be used in the following for partial command (for example a
programmable robot.

)
1

Is it necessary to explain that this

&

represents an bulb,
-0

a push button

7

and a switch ?

First example: « which came first the bulb or the switch ... »

A simple switch and a simple bulb: the switch is wired on input i0, the
bulb on output 00. If the switch is closed then the bulb lights up, if the
switch is open the bulb goes off. Hard to make it any simpler.

AN 0, R

Racking your brains to light a
bulb. You have to be completely
off your rocker !
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Solution 1: natural language of an electrician: ladder

e cantact
Hiﬂ —<¢o@
b

The ladder is the most direct transcription of a wiring diagram. The
contact receives the name of the input where the switch is wired, the
coil the name of the output where the bulb is wired.

Solution 2: the sequential language of the automation specialist:
Grafcet

— ¢ ﬁ,{oﬂe
/ C"P franaition
/

T 10

1 o0

CLE'L &tflm ﬁ,{aﬂe —
-T- fi0

\ @4 'l&:btf et

: Lranailion

Grafcet is based on the idea of state. For our problem we could say
that there are two states: the on state and the off state. Each step
represents a state: here step O represents the off state and step 1 the
on state. The condition which makes the off state go to the on state
still needs to be determined: here the off switch (see i0) then the
condition the causes the change from the on state to the off state: here
the open switch (see /10). The conditions are written to the right of the
element marked transition. The rectangle associated to step 1 called
action rectangle contains the name of output OO (the output where our
bulb is wired). So, the state of the bulb is always the same as that for
step 1.
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The happy owners of IRIS can use two BPVOYANT objects to
simulate this first example.

P bt e vl gl .

Couldn't they at least
have spared us the
advertising?
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It's your turn to

Switch 1 lights bulb 1, switch 2 bulb 2. A Grafcet solution is proposed at the end of
this document.

I wonder if this is two times
more difficult or two times less
simple than the first example.

Speaking of time,
it's ten t0 a
cheeseburger.
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As you certainly deduce, the idea of a time frame is used when a
program, in one way or another, must carry out actions taking into
account data relative to time. For example, waiting for a certain
amount of time before carrying out an action or carrying out an action
within a certain amount of time.

Our second example is as follows: a hallway is equipped with a bulb
and two push button. Pressing one of the push buttons lights the bulb
for two minutes (after this gives Dr. R. plenty of time to cross the
hallway).

_o

)
w 'l &

Solution 1: simplicity

—— i+l __.-"-" t2dde

1 o0

T t0/x1l/120s
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Solution 2: improvement

A problem is posed by this solution, if the push button is pressed while
the bulb is Iit, the time delay is not reset. Earlier Dr. R thought he had
reset the time switch and found himself in the dark last week.

T A(i0+il)
1 100
—— t0/x1/120s - A(i0+i1)

And if you want to try your hand at writing a real program ...

(=

( X
_o i 0] ®

B
s’
o
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Intelligent management of lighting a hallway: a bulb is placed at
each end. When a switch is pressed: the two bulbs light, then the
bulb that is at the end near the pressed switch goes off at the end of
30 seconds and then the other at the end of one minute.

Third Example: «variation on the theme of coming and

Remember the ingenious principle of coming and going: two switches
make it possible to turn on or turn off the same bulb.

yd ) —{ %}—
P I/
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Here is a flow chart solution:

——1i0 1

—il 1

o

Language

>/ ‘ OO

-

Purists will have recognized the exclusive or boolean equation.

Things become really interesting if you want to keep the coming and
going properties with a number of switches greater than 2.

NN NN

2 ¢
=

AUTOMGENS®
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A solution using AUTOMGEN literal language.

i

bta 10

sta m203 ; le mot m203 contiendra I"état de 16 entrées

m200=[0] ; ce mot contiendra le nombre d"interrupteurs
; allumeés

m201=[4] ; compteur pour quatre interrupteurs

m202=[1] ; pour tester les bits de m203

while (m201>0)

m204=[m202&m203]
1T (m204>0)

then

inc m200

endif
dec m201
m202=[m202<1]
endwhile

; arrivé ici, m200 contient le nombre d"interrupteurs a 1
; 1l suffit de transférer le bit de poids faible de m200
; vers la sortie

00=(m200#0)
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A cleverer one:

1 MO+ IOH I+ i1+ i2+ [i2+ 103+ 03

Lo

[ — :1

« 100 » means « invert the state of output 0 ».

Try this:

A big room with 6 switches and 10 bulbs. Each switch can be used to
more or less light the room (clearly passing from a state where
everything is off to a state where one bulb is on, then two etc ...).

jf

o

N NN NN N
&lzlsislsls

il

%@

U

063

fi

J
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Fourth example: « And the push button became

intelligent ... »

In all the previous examples, the push buttons carried out only one
function. And so the person who used them only had two choices: to
press them or not to press them in order to obtain a function (turning
on or off). Image a « better performing » push button able to receive
two types of pressure: a short pressure (arbitrarily less than one
second) or a long pressure (arbitrarily at least a second).

They want us to believe that
they invented the Morse code
in five minutes.

For this example four push buttons and four bulbs. By default, in
normal use each push button is associated to a bulb. A short press on
a push button turns on or off the associated bulb. Each push button
must allow piloting one bulb or all of the bulbs. The table below
describes this functionality.

Type of action on push button Result
One short press The associated bulb changes state
One long press and one short one Bulb 1 changes state
One long press and two short ones Bulb 2 changes state
One long press and three short ones Bulb 3 changes state
One long press and four short ones Bulb 4 changes state
Two long presses and a short one All the bulbs go out
Tow long presses and two short ones All the bulbs go on

e _®

n g
_a i3 03} ®
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1i0 f M200#0
lil./i0 | M200#1
——i2./i0./i1 | M200#2
——1i3.7i0./i1./i2 f M200#3

Attendre qu“un bouton poussoir soit enfoncé

‘ D H{M201=[M200]}

T m200<>0

|

—T— m200=0 — t0/x10/1s.m200<>0
Relaché rapidement Toujours enfoncé au bout d“une seconde

‘ 40 HRMZlO ,RM211

Inverser 1"état de I"ampoule associée RAZ compteur nombre d*appuis longs et nombre d"appuis courts

‘ 30 H{BTA 00,XRA M201,ATB 00} —T— m200=0
Attendre que le bp soit relachée
-+ 4
‘ 50 H{MZOlz[MZOO]}
—~ m200=0.t2/x50/1s —— m200<>0

2
Suivant le nombre de pressions ... [

fm210:1.m211:0
‘ 100 ’»—{loo ‘ — m200=0 T t1/x60/1s.m200<>0
Relaché rapidement Toujours enfoncé au bout d*une seconde
fmZIO:Z.mZM:O E) +M210 E) +M211
101 - =1 - =1
fm210:3.m211:0 E)j
102 —T m200=0
Attendre que le bp soit relaché

’7m210=4 -m211=0

fleO:l .m211=1

R00,R01,R02,R03

fleOZZ .m211=1

$00,501,502,S03
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This ends our educational training manual. We hope that it has
allowed you to discover the possibilities of AUTOMGEN.

We have one last exercise for you.

Automate your aunt Hortense's apartment bearing in mind her
excessive fondness for nickel-plated switches.

It's about time they
stopped with this
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The solutions ...

« which came first the switch or the bulb ... »

T Jfio

You always

need a mirror
to read

T+ solutions.

| 3 Mol ‘

T A1

Just write two identical Grafcets. Each one is separately occupied by a

switch and a bulb.

« time delays, time switches and other time fun... »

ia

T fi0

10 00,01

—— t0/x10/30s
30 01

I t1/x30/30s

il

100,01

t2/x50/30s

100

t3/x70/30s

A simple version with no time switch reset management.
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-+ ti0 !
‘ 10 H00,01 ‘ ‘ 50 Hoo,m ‘
j A1 Q0 T 10/x10/30s T t2/x50/30s - il 1 40
L |— EJ] ‘30 H01 ‘ ‘70 Hoo H 60 ‘ — |
+ - =1
j ril —+ fi0 - t1/x30/30s - 3/x70/30s  —+ til 1 ti0
S o ] = ]

Resetting the time switch makes the program very complex.

1110 f I x10 f RTO
x30 | F0:{10}
{ x50
- 1i0 - il I %70
‘ 10 HO0,0l ‘ ‘ 50 HO0,0l ‘ ST | { 50 | RT2
—~ t0/x10/30s I~ t2/x50/30s ix10 | FO: {50}
‘ 30 HOl ‘ ‘ 70 HOO ‘ I x30
I~ t1/x30/30s T t3/x70/30s | x70

The third solution uses Grafcet, ladder language and Grafcet settings.
The program remains readable.
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« variation on the theme of coming and going ...»

0 [I{BTA 10,AA 11111, TA 200}

m200<>m201 ’7(1) fol

Language

1 {LDA M200,STA M201} 0 101 1902 1503 194
- = ’704 ’705 fOG fO? fOB
E— 5 1506 107 1508 1509

fOQ

R00,R01,R02,R03,R04,R06,R06,R07,R08,R09
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AUTOMSIM

AUTOMSIM is a pneumatic / electrical / hydraulic simulation module.

It can be used independently or in

addition to the
AUTOMGEN? applications:
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To install AUTOMSIM, install AUTOMGEN. In options, be sure that
« AUTOMSIM » is checked.

Practical experience

Let us do a simple example: cylinder + directional valve

B AUTOMGEN ¥8.1

;E“E Edit Display Program Tools ‘Win

L ACIERE N 1

[ Project

“ Project : [without name]

----- Folderz

----- Symbols
[+] Configuration
[+ Documentation
[+]-= generated files

----- Rezources
----- B Extemal modules

Click with the right side of the mouse on « AUTOMSIM »

Eﬁile Edit Djsplay Program Tools Window Help

AsHE pHED 2|z~

[Praject x |
“ Praoject ; [without name]
----- Folders
----- Swrnbalz
[+]- Configuration
[+]-- Diocurnentation
[+]-- generated files
..... Debug
..... [riz
..... E Res Add an ALTOMSIM page

Select “Add an AUTOMSIM page”
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-LEiIe Edit Display Program Tools ‘Window Help

AEH & 2 HET ¢ | == i

S+ | 4H BB ® S T

|Praject x|
“ Project : [without narme]
Folders
Symbols
[ Configuration
[+~ Diocumentation
[+ generated files
[Debug
Inz
[—]i Avkonnzinn
Il Automsim 1
n Resources

- External modules

Add an object
Paste (Zhe] Y

Shows broken links
A & sy

Click with the right side of the mouse on the AUTOMSIM sheet (right

part) then select “Add an object”

AUTOMSIM object assistant

---+.|. Digital electronic
---+.|. Diraw

---++ Electric

- Electric [JIC)

---+.|. Hydraulic

---+.|. Hydraulic & preumatic
---+.|. Other

Ié|---+.|. Prieumatic

---+.|. Accesszom

EI---++ Achuators

I_—l_l---+.|. Cylinders
Bellow actuatar

- Brake
§ Double acting cylinder with senzors

Dauble acting cylinder
[+ Long

Single acting cylinder spring exit with sensars
Single acting cylinder spring exit
Single acting cylinder spring return with sensors
Single acting cylinder spring return
- Smal
..o Motor 1 direction

project.

;l Preview

[

Llze the tree to zelect an abject then click on "Open’ to add the object to a

LCancel | Open I

Select “double acting cylinder”, and then click on “Open”.

Repeat the steps above then add a 4/2 directional valve with
monostable hand control, a pressure source and a pneumatic exhaust.
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You should obtain the following:

Create connections between the different components: Move the
cursor over the connections (light blue circles), press the left button of
the mouse then release it, move the cursor of the mouse to the
connection where the link must be connected, press the left button of
the mouse then release it.

Repeat the above step for each connection until the following result is
achieved:

Click on the “GQO” button on the toolbar.
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The cylinder shaft will come out. To make it go back in, click on the
manual control of the distributor.

While it is running, you can make changes, add objects, move them,
etc...

With AUTOMSIM, it is not necessary to stop simulation!

To end the simulation, click again on “GO".

AUTOMGEN?® 369 ©opyright 1988-2007 IRAI



AUTOMSIM

AUTOMGEN's “Beginner” mode allows you to use simplified palettes
for AUTOMSIM. The “Beginner, automaton, electricity and pneumatic”

mode allows you to use an environment where a programmable
automaton is already “pre-wired”:

AUTIZIMEEN ¥8.1 - Beginner (automation and electric and pneumatic).agn

=o)X
===

ﬁE\Ie Edit Display ‘Window

@Bq Go! é{z @&e&iii

[Automsim1 ol -
B : i
2N X X &
o & & &
%@ J,|<L|J,|J,| o||||
C %00 %01 %02 %03 %04 W05 WO0E WOT W02 %
PLC
Wi0 %1 %2 %IZ Wi WIS W WIT Wi W
Thellyldele e ]-]
I
el
L of”
4] | _,lll ‘B Fodert [BN Swrbds |

hLM 311 IRAIB 220384 | 4

In order to reference the automaton’s inputs and outputs, the %ln
(where n=the number of the input) or %Qn (where n=the number of the
output) can be used. It is also possible to “drag” the name of an input
or output by clicking on its name on the AUTOMSIM diagram and
moving the cursor to a transition or action rectangle of the

AUTOMGEN sheet. Programming can thus be done just using the
mouse.
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Organizing applications

AUTOMSIM applications are written on one or more sheets that
appear in the tree structure of AUTOMGEN. The objects are then
placed on the sheet(s): an object = a component such as a cylinder or
an electrical contact.

Opening an existing application

The subdirectory « Examples / automsim » of the installation directory
of AUTOMGEN contains examples done with AUTOMSIM.

Creating an AUTOMSIM sheet

To add an AUTOSIM sheet in the tree structure of a project, click with
the right button of the mouse on the “AUTOMSIM” component in the
tree structure, then select “Add an AUTOMSIM page”.

S AUTOMGEN ¥8.1

EEiIe Edit Display Program Tools Window Help

ASH|S 2 EED L

[ Project x |

“ Project : [without name]

----- Folders

----- Symbolz
[+ Configuration
[+~ D ocumentation
[+ generated files

..... Debug

= T,

An AUTOMSIM sheet is then created.
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an object onto an AUTOMSIM sheet

Click with the right button of the mouse on the AUTOMSIM sheet (
shown below on the right) and select “Add an object”.

3 ruToMGEN v8.1

‘Eile Edit Display Program Tools Window Help

AEE S HFEF HET L == |6 S+ 4 B2R R QI M

[Praject x|
Eﬁ Project ; [without name)
Folders
Syrbols
-l Configuration
[ Documentation
[ generated files
[Debug
Iriz
=g Automsim
. | Automsim 1

Faste Chrl+4
Show broken links

Add|a spy

The selection assistant for an object then appears:

;I Freview

Prieurmatic
+.|. Acceszom
E|---+._|. Actuatars
EI---++ Cylinders . |
Bellows actuator

- Brake |
§ Double acting cylinder with sensors T T

Double acting cylinder
- Laong

Single acting cylinder spring exit with sensors
Single acting cylinder spring exit

Single acting cylinder spring return with sensars
Single acting cylinder spring returmn

- Small
..o Motar 1 direction LI

B

Uze the tree to gelect an object then click on "Open' to add the object to &

roject.
P LCancel | Open I
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The assistant shows a preview of the object in the bottom of the
window. To add the object onto the AUTOMSIM sheet, click on “Open
the object”.

Then move the mouse to place the object on the AUTOMSIM sheet,
press the left button of the mouse and release it to leave the object.

You will obtain the following result:

i

B File Edit Display Program Tools ‘Window Help =8|

aed & 2% HEC L =5 @ S+|» B2 C® G FLT| M

[Project x| ﬂ

E‘ Froject : [without name)

Folders

Symbals

-] Configuration

Ty Documentation

[+ generated files

Debug

S s

[—]i Autamsim Il |
[ Automsim 1

T4 Resources |

i External modules

| 3 Browser | & Targets | aPaIette | 0| | LILI

X lifelcome to AUTOMGEN WE.001, sothuare started 3 10:13 48

UM IRAIB 220984 | 4
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Using the palette

1- Click on the object(s) in the palette (they appear as selected):
framed by black squares).

AcE S0 HE S

= M B s | s R QQEE W

=Tk
=8| x|

Hydraulic - at

Hydraulic - directional valves

Hydraulic

Pneumatic - actuators

FPneumatic - directional valves

Pneumatic

Links

B2 Browser & Targats ‘Pm

4
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2- Click on the selected object(s), keep the button pressed and
drag the object onto the sheet.

Ed autoMGEN ¥a.1
B Ble Ede Display Program ook Window el
AZE (&S DI EEY == B8 |[M|s| %6

Praject x|

Eleciric - contacls
.ﬁ

Ela¢iric - mators
Elechic - outputs
(e

Electic
Hydraulic - actualors
Hydraulic - directional valves
Hydraulic
Pneumatic - actualors
Preumatic - directional vahes
Freumallc
Links

& Eromser | @ Targets aﬂdnﬁu 'I lel

Iselfavaicame te AUTOMGFN VR ONT eathuare damed & 10017 90

Selecting one or more objects.

To select an object, move the cursor of the mouse over the object,
press the left button of the mouse and release it. Black squares appear
around the objects when they are selected:

[ |
T

=]

Fi P |

To deselect an object, repeat the same step.

AUTOMGEN?® 375 ©opyright 1988-2007 IRAI



AUTOMSIM

To select several objects: keep the SHIFT key of the keyboard
pressed and select several objects following the method described
above.

To select several objects that are in the same area: press the left
button of the mouse, move the cursor of the mouse — a selection
rectangle emerges — release the left button of the mouse when the
selection rectangle is of the desired size.

To select an object that is under another object (several objects can be
superimposed), click several times with the left button of the mouse on
the objects covering each other: at each click, the selection moves
from one object to the other.

Selecting one or more objects

Move the cursor over one or more selected objects — the cursor of the
mouse takes on the appearance of four direction arrows — press the
left button of the mouse, move the objects by moving the mouse,
release the left button of the mouse when the desired position for the
objects is reached.

Deleting one or more objects

Move the cursor over one or several selected objects, press then
release the right button of the mouse and select “Delete”.

the orientation of one or more objects

Move the cursor over one or more selected objects, press then release
the right button of the mouse and select the desired setting in the
“Rotation” menu.

Copying/cutting one or more objects to the clipboard

Move the cursor over one or more selected objects, press then release
the right button of the mouse and select “Copy” or “Paste”.

AUTOMGEN?® 376 ©opyright 1988-2007 IRAI



AUTOMSIM

Pasting one or more objects from the clipboard

Press then release the right button of the mouse over an empty area of
the AUTOMSIM sheet and select “Paste” in the menu.

Move the cursor over one or more selected objects, press then release
the right button of the mouse and select “Properties”.

Example of the properties of a directional valve:

Properties il

Symbal & #1 a7 Symbal & #2

Symbol B #1 Spmbol B #2

A

W.

Reference

Designation

Supplier

3

A R

LCancel I Ok I

4

Exporting one or more objects

Move the cursor over one or more selected objects, press then release
the right button of the mouse and select “Export”.

The objects are exported to files with the extension .ASO.

By exporting to the subdirectory “automsim/lib” of the installation
directory of AUTOMGEN, the new objects created appear in the
AUTOMSIM assistant. The name of the file is the name shown in the
assistant. If the name must contain the character ‘/’, substitute this
character with ‘@’ in the file name.
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Interactions between objects

Interactions between AUTOMSIM objects are realized either by visual
links defined on the sheets (a pneumatic or electrical line connecting
two objects, for example) or by a symbol. A symbol is a generic name,
for example “mini sensor”. A symbol may have any name whatsoever
except for key words reserved for the names of AUTOMGEN variables
(see the AUTOMGEN language reference manual) and symbols used
in the AUTOMGEN symbol table.

Creating sensors associated with a cvlinder

The mini and maxi end stops of a cylinder can be configured in the
properties of the cylinder. Example:

Properties il

Sengor mini spmbal
=1 £

| Sengor maxi spmbaol
B

| Ima:a{
T T -
|:| | Rod position symbal
Initial rod position (0 - 100%)
D: v 1 - |n.au
Reference

| |

Designation

I LCancel |

Supplier

References for the symbols used can be found in the electrical
contacts
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Properties

Symbol

AUTOMSIM

Imir‘

The sensors can also be positioned directly on the AUTOMSIM sheet.

For example:
o c2
@
'E]I. f/\\ f/\\ IA\ f/] -
ALV V]
rafi T\ BN
Ol

The gray circle associated with the sensor objects must coincide with
the gray dot located on the piston or the cylinder shaft so that the

sensor is activated.
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Interactions between AUTOMSIM objects and the automaton

As seen above, the symbols used in the AUTOMSIM objects allow
information to be exchanged between the objects. Where you want to
communicate solely between AUTOMSIM objects, these symbols
cannot be the names of either AUTOMGEN variables or AUTOMGEN
symbols. If you use the name of an AUTOMGEN variable or an
AUTOMGEN symbol, these AUTOMGEN objects reference the
AUTOMGEN variables and may therefore, depending on the actual
situation, read or write to the automaton application’s variables.

Example:

—
. — P ]

—1— extended cylinder

M l;'!|T\\‘\'E 1 Hretract cyinder

—— trectracted cylinder

Properties

Senzor mini spmbaol
i 1 ;’1'5 rﬂl, ghi ;ﬂ =] E@Zj | retracted cylinder

Fal V V 5"' V l Sensor maxi symbol
T W ; | extended cylinder
|:| '| Rod position symbiol

Properties

Symbol #1 ’ 312 j Symbol #2

extend cylinder I retract cylinder

[T Aia ' =
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Interactions between AUTOMSIM objects and the IRIS 3D

operational unit simulator

In the IRIS 3D “Translations” and “Rotations” behaviors, the
“AUTOMSIM” type allows you to reference the position of an
AUTOMSIM cylinder object (see the example complet2.agn).

T Bndle ploting [ |
™ Monorttde poting [
™ Burmanicl pilsting

% AUTOMSIN [roros]
Misd |0 0oo000

Mac E.n:unl:m-:-a
Tirrse: b run i mi |5a:m3:u:-:n

| [~ i sersor .
[ e garasr |—

[~ daber senser
I-'l)d'urunur

[T ouhar senser

|
|

[~ ourwr pnser | 0000000 | | 0000000
|

il
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Interactions between AUTOMSIM objects and the IRIS2D

supervision objects

How can a link be made between an IRIS2D pushbutton or switch and
an AUTOMSIM pushbutton or switch?

x|
L EX P2
— =
—
= /
_ Corcel |
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How can a link be made between an AUTOMSIM object and an
IRIS2D indicator light?

Properties ha _J_{J

Reference :"

— /
o /

s

Fropertics of a PELIGHT object - ¥4 02 _EI
[ oot | ks | ptons

Lrkz - —

| Action when the is presed

: i'::-.: _I

| uction whien thh button iz reessed

|7 &

Ll

(1F ) &)

Depeitivation condtion

i =
:.M.
. Test Test ﬂ]

. dest | [ oe ]

Comments: note that the AUTOMSIM variables are considered as
numerical variables. It is therefore necessary to write “su=1"
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Drag and drop from an AUTOMSIM variable to an

AUTOMGEN sheet

This application is used, for example, in “Beginner” mode in order to
be able to “drag” the name of inputs or outputs from the automaton to
the AUTOMGEN sheet.

To use this application, use a “Design”-type AUTOMSIM object and
document the “Drag and drop” section with the text that could be
“dragged” from the AUTOMSIM sheet to the AUTOMGEN sheet.

Propriétés x|

| Abcd v|

il

Texte

|zin

Forte .. |

Drag and drop
&0

Référence

[ ézignation

Fournizzeur

Annuler | ak. I
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User-definable objects

The user-definable object will allow you to create your own simulation
objects.

To create such an object, open the following object:

AUTOMSIM object assistant

EI---"'._|. Preset objects Freview
E---"'._'. |Jzer defined objects
Pbe U zer defined object:

o= Digital electronic

|- Electiic JIC)

- Hydraulic

---+.|. Hydraulic & preumatic
---+.|. Other

---+.|. Prieumatic

o ™ ™ L - ™ L -

Uze the tree to zelect an object then click on "Open” to add the object to a
project.

LCancel | Open I
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The object is shown as a grey square as long as it has not been
parameterized:

AUTDMEEN ¥8.1 - Projectl

B Fle Edt Display Program Tools Window Help

faeEH S x HET G == |5 St | 4 B0 i@ & EE N

|Project x|
Eﬁ Project : [without name]
Folders
Symbolz
[+ Configuration
[+ Docurnentation
[+~ Ty generated files
Debug
S s
=l Automsim
Il Automsim 1
n Resources

i External modules

To access the object definition, open the object’s properties (select the

object, right-click over it then “Properties”) and click on “Define the
object”.

Prowizice i

A wen

I

JENInER N

I

I

=5 A
R T
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Insert Delete: [ dify:

Insert Delete Fadify

Insert Delete [ idifyy

Obiect width: [10p = Objgct height: {100 =
-

The “Object width” and “Object height” areas allow you to define the
dimensions of the object.

The “Designs”, “Program” and “Connections” areas allow you to define
the object’s design (its appearance), its behavior and the connections
respectively.

Designs

This area allows you to define the design of the object with the help of
the design primitive. The “Insert”, “Delete” and “Modify” buttons allow
you respectively to add or delete a primitive or to modify the
parameters associated with a primitive. The design primitives use this
system of co-ordinates:

0/0

»
»

Object Horizontal axis

¥ Vertical
axis

Each primitive can receive one or more parameters.
Note that the design primitives only define objects without rotation; the

design with rotation is automatically generated by AUTOMSIM. The
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same is true for the scale: primitives design at scale 1; AUTOMSIM
handles scaling according to the zoom selected by the user.

By clicking on “Insert”, a dialogue box allows you to select a design
primitive.

primitive x|

MOWVE : move the pen, parameters: horizontal position, vertical position
LIME : draw a line, parameters : horizontal pogition, vertical position
RELCT : draw a rectangle, parameters: hor. position 1, vert. pozition 1, hor, position. 2, vert. position 2

List of design primitives

Drawing primitive
These primitives produce a drawing.

MOVE
Moves the pen (without drawing).

Parameters:
- horizontal position,
- vertical position.

LINE
Draws a line from the pen’s current position to the position indicated.

Parameters:
- horizontal position,
- vertical position.

RECT
Draws a rectangle.

Parameters:
- horizontal position of the top left corner,
- vertical position of the top left corner,
- horizontal position of the bottom right corner,
- vertical position of the bottom right corner.

ELLI
Draws an ellipse.
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Parameters:

- horizontal position of the top left corner of the rectangle
containing the ellipse,

- vertical position of the top left corner of the rectangle containing
the ellipse,

- horizontal position of the bottom right corner of the rectangle
containing the ellipse,

- vertical position of the bottom right corner of the rectangle
containing the ellipse.

RREC
Draws a rectangle with rounded corners.

Parameters:
- horizontal position of the top left corner,
- vertical position of the top left corner,
- horizontal position of the bottom right corner,
- vertical position of the bottom right corner,
- horizontal rounded corner radius,
- vertical rounded corner radius,

TRIA
Draws a triangle.

Parameters:
- horizontal position of point 1,
- vertical position of point 1,
- horizontal position of point 2,
- vertical position of point 2,
- horizontal position of point 3,
- vertical position of point 3.

CHOR
Draws a chord (intersection of an ellipse and a straight line).

Parameters:
- horizontal position of the top left corner of the rectangle
containing the ellipse,
- vertical position of the top left corner of the rectangle containing
the ellipse,
- horizontal position of the bottom right corner of the rectangle
containing the ellipse,
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- vertical position of the bottom right corner of the rectangle
containing the ellipse,

- horizontal position of the start of the line,

- vertical position of the start of the line,

- horizontal position of the end of the line,

- vertical position of the end of the line.

ARCE
Draws an arc of an ellipse (the part of an ellipse cut by a straight line).

Parameters:

- horizontal position of the top left corner of the rectangle
containing the ellipse,

- vertical position of the top left corner of the rectangle containing
the ellipse,

- horizontal position of the bottom right corner of the rectangle
containing the ellipse,

- vertical position of the bottom right corner of the rectangle
containing the ellipse,

- horizontal position of the start of the line,

- vertical position of the start of the line,

- horizontal position of the end of the line,

- vertical position of the end of the line.

TEXT
Draws a text box.

Parameters:
- horizontal position,
- vertical position,
- text.

Attribute primitives

These primitives modify the layout of the drawing primitives (the line or
fill color, for example).

BRUS
Modifies the fill color for figures or the background color for text boxes.

Parameter:
- color.
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Modifies the color of lines or text.

Parameter:
- color.

FONT
Modifies the font of the text.

Other primitives

JUMP
Unconditional jump.

Parameter:
- label.

JPIF
Conditional jump.

Parameters:
- label,
- element 1,
- type of comparison,
- element 2.

AUTOMSIM

(See the programming primitives below for more information).

DISP

Displays the state of a variable. Can be used for debugging an object
by displaying the value of a variable associated with the object.
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Parameters:
- variable,
- horizontal position,
- vertical position.

Program

This area allows you to define the program governing the object’s
working. Each object has variables:

128 32-bit integer variables,
128 32-bit floating-point variables.

And also for each connection:

- a floating-point value on input,

- a floating-point value on output,

- an associated writing mode that can have the following values:
o 0: no writing has been done,
o 1: the “floating-point value on output” has been written,
0 2: a connection has been realized with the connection

whose number is in “floating-point value on output”,

o 3: locking (pneumatic or hydraulic plug).

The following internal integer variables are special:

125: contains O if dynamic visualization is active, 1 if not (useful in
order to have a different design for dynamic visualization and
otherwise).

126: contains a value representing a user event: 0=no event, 1=left
mouse button released, 2=left mouse button pressed, 3=right mouse
button released, 4=right mouse button pressed.

127: contains the elapsed time in ms between 2 operations of the
program.
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List of programming primitives

MOVV
Copies a constant or a variable into a variable.

Parameters:
- destination variable,
- source variable or constant.

ADDV

Adds a constant or variable to a constant or variable and places the
result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.

SUBV

Subtracts a constant or variable from a constant or variable and places
the result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.

MULV

Multiplies a constant or variable by a constant or variable and places
the result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.
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DIVV

Divides a constant or variable by a constant or variable and places the
result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.

ORRV

Carries out a bit-by-bit OR between a constant or variable and a
constant or variable and places the result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.

ANDV

Carries out a bit-by-bit AND between a constant or variable and a
constant or variable and places the result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.

XORV

Carries out a bit-by-bit exclusive OR between a constant or variable
and a constant or variable and places the result in a variable.

Parameters:
- destination variable,
- source 1 variable or constant,
- source 2 variable or constant.

JUMP
Unconditional jump.

Parameter:
- label.
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JPIF
Conditional jump.

Parameters:
- label,
- element 1,
- type of comparison,
- element 2.

Connections

Makes it possible to create the object’s connection points. By clicking
on “Insert”, the following dialogue box is opened:

x

Harizontal pozition

Yertical position

b =

Technology

I Preumatic: j
Cancel | ()% I

For each connection, define the position and the technology. The
number shown against each connection must be used to access the
value in the object’s programming.
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The

“Examples\automsim”

sub-directory  of

the

AUTOMGEN

installation directory contains an example illustrating use of the user-
definable object: a contact:

Definition of the object

Object width: [an 3: Object high: |40 3:

B
Design
2- DATA 00000000 : datas ;I
3 JPIF : jump to a label if tue: label, source 1, comparizon, source 2 |
[4- DATA 10 : datas
5- DATA Ointermal integer value © datas
E- DATA = : datas
7- DATA O : datas
8- FENC - défine drawing color ;I

Inzert [Delete iy

Pragram

1- MOV copy a vanable or a constant to a vanable: target, source
2- DATA Ointernal integer valus : datas

- DATA O input value of a connection © datas

4- tOWY : copy a variable or a constant to a variable: target, source
5- DATA T intemal integer valus : datas

E- DATA 1 input value of a connection : datas

7- JPIF - jump to & label if true: label. source 1, comparizon, source 2

Inzert | Delete Fodify

Connections

1-3#4=0, =20, Electric
2-#=080, =20, Electic

Ingert [elete ol cdify

Close

AUTOMGENS®
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POST-PROCESSORS

Post-processors are software modules used to translate pivot code files
generated by the AUTOMGEN compiler into executable files on a target
as well as ensuring dynamic connection of the target.

The word « Target» is a generic reference for a programmable system
capable of executing an application.

An AUTOMGEN post-processor is used to program a type or type set of
targets (generally a family of processors sharing the same language can
be programmed with the same post-processor in AUTOMGEN).

The first part of this manual contains basic information that is common to

all post-processors. Specific information regarding applications for each
post-processor is described further on.
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Please carefully read the explanations in this chapter.

Configuration files

Four configuration elements are used for each post-processor. Each is
used for a specific purpose.

System

This contains the hardware configuration of the target, software
configuration, options for modifying the way the post-processor
generates the code as well as reserved variable statements (for using
inside the post-processor). Generally, depending on the target, you will
modify the hardware configuration contained in that element (for example
the type of UC or a configuration of the type of input/output cards)

Variable functions

Mastering variable functions is one of the fundamental elements for
mastering the use of post-processors.

When the post-processor translates a AUTOMGEN pivot language file
into a specific target language, it must attribute AUTOMGEN variables to
the target variables.

This element contains the exact description of variable attribution. By
modifying this element you have total control over the use of the target
variable space.

Start-up manufacturer code

This element contains the machine language for the target which will be
placed at the beginning of the executable code generated by the post-
processor (executed at the beginning of the cycle).

End manufacturer code

This element contains the machine language for the target which will be
placed at the end of the executable code generated by the post-
processor (executed at the end of the cycle).

Configuration by default

When a project is created, the default configuration elements are
duplicated in the project. Modifications to the project configuration
elements will not affect the default statements.
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B P17 (Tax 37 & Tex 57)

Yariable
COMMEs ||:|r||jE!r||
[ Begin machine Set as defaulk configuration
; code

------ ‘ Er'u:_l maching

Ise as defaulk configuration

Modifying the default statements

Use the right side of the mouse to click on the element « Configuration /
Post-processor / <target name> / ... » and select « Set as default
configuration». The project configuration will then be set by default
(canceling of the default configuration).

Be careful, this operation is irreversible. The
configuration element can only be restored if the post-
processor is reinstalled.

Using the default statements.

Use the right side of the mouse to click on the element « Configuration /
Post-processor / <target name> / ... » and select « Using default
configuration». The project configuration in progress is cancelled by the
default configuration.

configuration elements

Access the configuration files by double clicking on the « Configuration /
Post-processors / <target name> / ... » element. A window will open that
can be used to display and modify the configuration element.

This configuration element is specific for each post-processor

Hardware configuration

This area (optional) is modified to establish the hardware configuration of
a target (for example, type of CPU, input/output cards)
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Software configuration

This area (optional) is modified to establish the characteristics of an
application configuration (for example, the value of a watchdog).

Code generation options

This area contains the settings for the translation method that the post-
processor must use (only for specialists). The number of options may
differ from one post-processor to another. The list below shows the
options which all post-processors have in common:

« Optimize generated code »

Generally set on « Yes».. A « No » setting is used for an easier analysis
of generated code.

« Do not generate the code of Grafcet steps »

Set to « No ». by default. If set to « Yes», in the « End machine code »
you must write the instructions used to recopy the immediate states of
boolean variables transferred to the past states (see chapterManaging
AUTOMGEN boolean variables)

« Do not generate the evolution code of user bits »

Identical to the previous option but applied to AUTOMGEN user bits
(« U » variables).

Stating the variables

These are statements of variables used internally by the post-processor.
Only specialists can modify these variables.

Other elements
There may be other specific elements for each post-processor.

See the « System » element in text format.

By clicking on the icon in the toolbar, you go from tree mode to
« text » mode (format of old AUTOMGEN versions). In « Text » format
you can copy and paste information into the configuration files.

Modification to «text» mode must be made by
specialists, inopportune modifications can lead to
compiling errors which are difficult for an inexperienced
person to find.
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Displaying system elements

By double clicking on « Configuration / Post-processors / <name of post-
processor> / System » the following window opens.

Elements Yalues Comrments
[=]- Hardware setup
------- PLC model 10 AR 10
------- Estension rmodule exist MO
------- B attery exizt
[=]- Software setup
------- RF C3 compatibility MO

------- W atchdog in me

e Code builder optiohs [warnitg, madify
with care]

------- Cptimize code ez

_______ Daon't generate SFC steps evolution | Mo
code

....... Dan't generate user bitz evalution Mo
code

_______ Ise only one PLEC kit for each user | Mo
ALTOMGEM Bit

[=]- Y ariable statement

[ Single azzignment [(ah ALUTOMGEM
vanable to a PLC wariable]

Linear azzignment [a table of
------- AUTOMGEM wanables ta a table of
PLC wariables]

Automatic agzighment [one ar maore
------- twpes of ALTOMGEM wariables o a
table of PLC wanables)

Example of system configuration

Variable functions

Mastering variable functions is one of the fundamental elements for
mastering the use of post-processors.

When the post-processor translates a AUTOMGEN pivot language file
into a specific target language, it must attribute AUTOMGEN variables to
the target variables.

For example, if you use the AUTOMGEN word 200 in your application
(called M200 or %MW200 in AUTOMGEN) this word must exist in the
target memory and thus must have a name for that target.

AUTOMGEN proposes three types of statements for variable functions.

- single assignment;
- linear assignment
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- automatic assignment

Variable functions for a project will be composed of « n » assignments
each one using one of the three types.

Single assignment

This is used to associate an AUTOMGEN variable to a target variable. It
Is the simplest of the statements

It can only be used if a single statement is necessary.

This statement uses two pieces of information. the name of the
AUTOMGEN variable and the name of the target variable.

« Associate this AUTOMGEN variable to that target variable », to effect a
single assignment..

Linear assignment
This form is more evolved than a single assignment.

It is used to associate a series of consecutive AUTOMGEN variables
(multiple variables of the same type where the numbers are in order) to a
series of consecutive target variables.

The assignment is normally used for:
- stating input/output variables;
- stating bit or word tables which must have a fixed address (for
example, for a link with an operator control panel).

This statement uses three pieces of information: the name of the first
AUTOMGEN variable, the name of the first target variable and the
dimension of the table in number of variables.

« Associate this AUTOMGEN variable table in order to that target
variable table », to effect a linear assignment.

Automatic assignment

This is the most complex and powerful type of statement. It is used to
associate one or more types of AUTOMGEN variables to a range of
target variables.
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This assignment gives the compiler the task of finding an assignment for
each variable in the generated code (as long as it corresponds to one of
the types) of the statement.

This type of statement is normally used for all AUTOMGEN application
variables where the address of the variable associated in the target does
not need a precisely fixed address.

This statement uses three pieces of information:

- the type of AUTOMGEN variables (see the chapter Types of
AUTOMGEN elimination variables),

- the name of the first variable of the target range,

- the number of the last variable (included) of the target range.

Automatic assignment is not used for a post-processor if another
statement has not been found for a variable. For example, if a linear
assignment command sets an attribution for the words 200 to
AUTOMGEN 210, the post-processor will not use automatic assignment
to try and allocate these words.

If multiple automatic assignments exist for the same type of AUTOMGEN
variable, the post-processor will use the first range of target variables
until saturation, then the second until saturation, then the third etc.

If a variable has not been allocated at the end of using all the automatic
assignments, the compiler generates an error message indicating that
the variable has not been set.

« When you find one of these types of variables, use a variable of the
target in that area», to effect an automatic assignment.

Types of AUTOMGEN elimination variables

These are used to state variable functions, they are a subset (because
more than one target variable may be needed to allocate an
AUTOMGEN variable) of AUTOMGEN variable types.

Managing AUTOMGEN boolean variables

One of the basic principles of boolean language translation for the
AUTOMGEN compiler is to be able to access two states for the same
boolean variable.
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This concept refers to the idea of «execution cycle »: an entity
representing the action created by the target, consisting in reading the
application instructions in a linear mode (from the beginning to the end)
and accomplishing the processing they correspond to.

These two states are set as follows:

1- The immediate state of the variable: the state written for the last
instruction executed by the target transfers that variable either by
default to the state of the variable at the end of the last execution
cycle, or if it is the first execution cycle by default to the initialization
state of the variable.

2- The past state of the variable: the state of the variable at the end of
the last execution cycle.

Comments: the two states are only valid for the main application task.
Only the immediate state has meaning for asynchronous tasks.

The code generated by the AUTOMGEN compiler assumes the
following:

- assignment of a boolean variable is effected on its immediate state;
- testing of a boolean variable is effected on its past state.

These two rules are used to ensure a consistent evolution of boolean
applications and to observe the evolution rules of programs generated by
a Grafcet language description.

The code generated by the post-processor manages recopying of the
variable immediate states to variable past states at cycle end.

When a boolean variable is used in AUTOMGEN two boolean variables
are used on the target.
There are three exceptions:

1- for an all or none input, if no edge test is used, only the past state
(« bi ») is used (economy of a boolean variable).

2- for an all or none output, if no edge test is used, only the immediate
state (« 0 ») is used.
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(this explains why only the «bi» and «o» variables are found in
variable attribution commands).

3- for the ZELIO post-processor, which effects time management of

the variables (almost identical to AUTOMGEN's) only immediate
states are used in ZELIO programming language.

Standard element syntax

« <AUTOMGEN variable name> » refers to the immediate state of a
boolean variable or a numeric variable..

« b<AUTOMGEN variable name> » refers to the past state of a boolean
variable.

Special edge syntaxes

« USAUTOMGEN variable name> » refers to the « rising edge » state of
a boolean variable.

« d<AUTOMGEN variable name> » refers to the « falling edge » state of
a boolean variable.

Special time delay syntaxes

« time <number> » refers to a time delay number.

« tproc<number> » refers to a time delay procedure..

« tcount<number> » refers to a time delay time counter.
Other special syntaxes

(only for specialists)

« ac » refers to the 16 bit accumulator.

« al » refers to the 32 bit accumulator.

« af » refers to the float accumulator.

« cf » refers to the carry flag.
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« zf » refers to the zero result flag
« sf » refers to the negative result flag.

« of » refers to the overflow flag.

Displaying the variable function elements

By double clicking on « Configuration / Post-processors / <name of post-
processor> / Variable function » the following window opens.

= ariable statement
_______ Single aszignment [an ALUTOMGEM
wvariable to a PLC wariable]
Linear azzignment [a table of
[=- AUTOMGEM wariables to a table of
FLC wanables]

<325 bil 0.0
o £-16-3 all al.0
e £33 bempo 0
o eA5s ¢l el

Automatic aszignment [one or more
[=] types of AUTOMGEM wanables to a
table of PLC wariables]

------- itbotxkbubbbibutblubtibtiug | B2:255
------- itbotxkbabbbibutblubibtiug | ©1:62

Example of variable functions

Comment: in the event that the same post-processor can generate code
for multiple types of target (for example multiple types of processor
CPU's) the different elements can be conditioned for all of the target
types or for one particular target type. If the elements are conditioned,
they are associated to « Only for xxx » lines. See the examples below.
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Elements

Comments

_______ Single assignment (an AL TOMGEN
vaniable to a PLC wariable]
Linear azzignment [a table of
=l AUTOMGEM wariables to a table of
PLC +anables|
[=- Only far 1720
....... <-32-» bill i0,0
....... <-16-» ol a0
[=]- Only for 47
------- <-16-» bid i0,0 ure carte de 16 E & l'emplacement O
------- <16 ol ol.0 une carte de 16 5 & l'emplacement 1
[=]- Only for 4720
....... <16+ bill i2.0 une carte de 16 E & l'emplacement 2
....... <-16-» al oll.0 une carte de 16 5 & l'emplacement O
[+]- Only for 27
------- {-32-» tempo 0
Autornatic assignment [one or maore
(=) tppez of AUTOMGEM wanables to a
table of PLC wariables)
------- itbofud bt bbibubblubtibtium | bO:255
------- it:bofud bt bbibub b udtibtium: | x0:95
------- mfc: w1023

By clicking on the elements « + » on the tree you

» closes them.

AUTOMGENS®
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You can modify the elements by double clicking on them.

Linear assignment

bl

Thiz area containz the name of the first AUTOMGEMN wariable [in AUTOMGER
guntas]. Jze bi far inputs, o for outputs.

|f4|1.u

Thiz area containz the name of the first PLC vanable. The syntax o use is set
by the PLC manufacturer.

-

Thiz area containz the length of the table in number of vaniables.

Thiz area containg a comment azsociated with the azsignment. 1F iz only for
documentation purpozes.

Thiz zetting azzociates a series of conzecutive AUTOMGEM wariables to a
zeries of congecutive PLC varniables.

@ | Cancel ok

Example of a configuration dialogue box for a linear assignment.

Adding a variable function element

To add a new assignment, click with the right side of the mouse on the
« Assignment ... » elements of the tree and select « Add » from the

menu.

If multiple target types are managed by the post-processor, the following
dialogue box is used to establish if the new assignment is only for one

type in particular or all the types.

= Only for the model

@ | Cancel (].4
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Single assignment

Linear assignment
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Automatic assignment

Ii&hu&x&bx&bb&hu&b&u&t&bt&u:-:&u:l:-:&ui&u:Ii&uu&dn&du&uu&ub&dh&tt&ut&dt

Thiz area containg the type or types of AUTOMGEM wanables [in AUTOMGER
gunkax]. IF more than one type iz witken, the character &' must be uzed az a
separatar.

|zmn

Thiz area containz the name of the first PLC wariable in the area. The syntax to
Lze iz get by the PLC manufacturer.

255

Thiz area containz the number [name without tepe] of the lazt PLC waniable of
the area . The syntax to uze iz zet by the PLC manufacturer.

Thiz area containg a comment azzociated with the azzignment. [k iz only for
documentation purpozes.

Thiz zetting azzociates one or maore AUTOMGEM wariables to a PLE wariable
area. Thizs type of statement haz less prionty than zingle or linear statements.

. Cancel OF.

Automatic assignment

Note that AUTOMGEN variables must always be separated using the
« & » character.

Deleting a variable function element

With the right side of the mouse, click on the variable function element
and select « Delete » from the menu.

Associating an AUTOMGEN bit to a target system bit

Two statements are necessary, the two state variables of a bit « U »
(« u» and « bu ») must be associated to a target system bit. You must
create two single assignments, for example:

Elements Yalues

[=]-- Y ariable statement
. Single azsignment [an ATOMGEN

= wvanable to a PLC wanable]
....... wlan Ll
------- bus100 =15

Be careful, when you assign the AUTOMGEN u and bu variable to the
same target system bit, you eliminate the possibility of creating a rising
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or falling edge test in the application. You can get around this problem by
using the syntax « T(u<n>) » or « {(u<n>) » (where « <n> » represents
the bit number) in the application (this syntax generates an intermediate
bit where the edge will be correctly evaluated).

Associating a table of AUTOMGEN words to a table of fixed target words
Only a single linear statement is necessary for this, for example:

Elements Yalues

[=]-- Y ariable statement
Single azsignment [an AL TOMGEM

wvarnable to a PLC wariable]

Linear azsignment [a table of
[=- AUTOMGEM wariables to a table of
FLC wanables]

<o ¢ -Bd-x bill a0

- ¢-B4-» ol al.o
- Only for 212
- Only for 214
- Only for 215
- Only for 216
- Only for 221
- Only for 222
< Only for 224

e =105 200 w28

i S e e

|

The target words that are allocated must be free from
other assignments or the same target variables may
be assigned twice to different AUTOMGEN variables.
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Associating AUTOMGEN words to target analog inputs or outputs
Use linear statements, for example:

Elements Walles

[=]- Y ariable statement
o Single azsignment [an AUTOMGEMN
vanable ko a PLC wvarniable]

Linear azsignment [a table of
[=]- AUTOMGEM vanables ta a table of
FLC wariables]

- Only for 1720
Fl- Only for 47
- Only for 4720
Fl- Only for 27

e (A2 tempn 0
T ¢-2-> m200 T
i -2 202 Ow20

iRl Ry e

Associating a table of AUTOMGEN bits to a table of target bits
Two linear assignments are necessary, for example: For example:

¢ Linear assignment [a table of

= AUTOMGEM wariables to a table of
PLC wariables]
------- <-16-» toonsil kdi.1
....... <-16-» bill efi2 [
....... <-16-» al ab2.0
10 u100 m2 0.
e <105 b1 00 m20

This example (the immediate states and past states are associated to
the same target variables) does not allow using the edge tests on
AUTOMGEN bits u100 to u109.

Two solutions are possible for getting around this problem:

- use the syntax « T(u<n>)» or «l(u<n>)» (where «<n>»
represents the bit number) in the application,

- associate the immediate and past state bits to two tables of
different bits in the target. In this case, external access to the
application which can be created on these bits (for example by a
dialogue terminal or supervision software) must comply with the
AUTOMGEN philosophy: for reading access for past states, writing
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access for immediate states (reading access for immediate states
Is possible in practice).

The allocated target bits must be cleaned of any other
assignments or they may assign the same target
variables twice to different AUTOMGEN variables.

See the variable functions in text format

When you click on the & icon on the toolbar, you go from « tree » mode
to «text» mode (format of older AUTOMGEN versions). In « Text »
format you can copy and paste information into the configuration files..

Modification to «text» mode must be made by
specialists, inopportune modifications can lead to
compiling errors which are difficult for an inexperienced
person to find.

Start-up manufacturer code, end manufacturer code

These configuration elements contain machine code for each target in
text format.

The syntax to be used in these sections is similar to low level languages
that can be used on each target. Observation of the code generated in
pass 1 for each post-processor allows you to display the syntax to be
used.

Reference to an AUTOMGEN variable

Use the syntax « <AUTOMGEN variable name>_ » to refer to an
AUTOMGEN variable (remember to add the character « b » at the
beginning of the variable to access the past state of a boolean variable.
For example « _bul00_ »).
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Referring to an AUTOMGEN application symbol

Syntax:
_|symbol name|_
The character « | » is normally associated to key 6 on the keyboard.

Setting and referring to a label

« @<label name> » indicates a jump destination,
« _<label name>_ » refers to a label.

Entering machine code in an application

The key words « #BEGIN_MACHINE_CODE » and
« #END_MACHINE_CODE » are used to enter machine codes in an
AUTOMGEN code box.

These two commands must be placed at the beginning of a line, no other
characters should be placed on the same line.

The lines within these two commands establish an area called « Machine
language section ».

The syntax to be used in a machine language section is the same as that
used in the « Begin machine code » and « End machine code »
elements.

Selecting connection options

Double click on the element « Configuration / Post-processor / <post-
processor name> / Connection options».

Connecktion options

[ Do not use this dialogue box any longer, alwaps use the option selected below

@ Communication paranmeters Set az default Cancel | ok I
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Selecting a connection mode

The number of connection modes is based on the post-processor. The
« Only connected » mode is normally used to create a supervising
application.

This dialogue box opens automatically when connection to a target is
requested. If you check « Do not open ... », it will no longer open
automatically. To open it again, push the [Shift] key or launch the
connection command or the « Go » command.

Setting communication module parameters

Double click on the element « Configuration / Post-processor / <post-
processor name> /Communication module».

FESTO communication ¥7.000 5'

Communication portal
Define az parameters by default

Egmg |ze the parameteres by default

COm4

Altermpt connection

Cancel | ]S

Example of setting communication module parameters

The current configuration can be set as a default configuration (for new
projects) or default reset.

A connection test can be created.
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This post-processor is used to program the processors MODICON
TELEMECANIQUE SCHNEIDER TSX 37, (TSX MICRO) and TSX 57
(TSX PREMIUM).

Communication module

The UNITELWAY SCHNEIDER driver must be installed
on the computer (locally) to be able to communicate
with processors SCHNEIDER TSX 37 and TSX 57.
Drivers adapted to one or more versions of WINDOWS
are on the CD-ROM and can be downloaded from the
IRAI site. www.irai.com.

The communication module uses the driver conceived for SCHNEIDER
AUTOMATION. Click on « Setting parameters and testing ... » to directly
access SCHNEIDER communication driver menus.

Communication PLY ¥7.000 5[

Parameter and test the UMITEL &Y SCHHEIDER driver

Altempt a connection

Ok

Setting communication module parameters

x
HwAY Manager | UNITELWAY Driver | #wiy Test |
Ftay Diniver Manager %1.3 1ED7 %']
— Dirivers — |nfo gystéme
llyal diverinstalls Wwindows NT 45,0 (Build 2135)
St j Info &tendue : Service Pack 1

i Installer / Mettre & jour | Winzock © W22
DLLs =ity VB0, 20, 2

D ézinztaller ce driver |

UNITELWAY communication module properties
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Generating an executable file

The post-processor can generate a binary file which can be directly
downloaded in the processor (only available on TSX 37, not available on
TSX 57) or a file which can be imported in the SCHNEIDER tools
(available for TSX 37 and TSX 57). The first solution is preferable (saves
time, easier to use).

The mode selection is made in the post-processor software
configuration.

Direct generation of a binary file

This mode is highly recommended for TSX 37.

It has the following restrictions:
- sub-program instruction cannot be used,;
- it does not support specific instructions (for example
communication or PID).

If your application must use very specific elements, use one of the
importation methods described above.

Elements Yalues
----- Hardware setup
- Sofwaeseiop

Build binary file without uzing YES

~~__ SCHMEIDER software
Selecting automatic generation of a binary file.

Processor configuration file

For the basic versions of TSX 37-05 and TSX 37-08 (with only one
input/output card), files 3705.stx and 3708.stx are provided in the
AUTOMGEN installation directory.

If a configuration file is not created, the processor TOR
outputs will not be activated.
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Once the file is created or downloaded (see above), give an access path
to the file in the following configuration element:

Elements Yalues

=

----- Hardware setup

PLLC hardware zetup file <AUTOMTDIR 3710500

File name containing the configuration

There are four possible methods for obtaining a configuration file:

Use the integrated setup utility

Double click on “PLC hardware setup file” and answer “Yes” to “Create a
new configuration file”. Then, use the setup utility for creating the
configuration file. The created file will be automatically added to the
resources of the project,

Download the configuration file from the IRAI site

1-

2-

3-

double click on “PLC hardware setup file” and answer “Yes” to
“Create a new configuration file”. Then, use the setup utility for
creating the configuration file. The created file will be automatically
added to the resources of the project,

download a file corresponding to the configuration of your
processor from the IRAI site: www.irai.com, « Download /
AUTOMGEN / configuration files for TSX 37 processor » section
(recommended if the configuration file is present on the site),

recopy the downloaded file without unzipping it (« .STX » files are
zipped files) into the AUTOMGEN installation directory or put it into
AUTOMGEN project resources.

If you unzip the « .STX » file the post-processor will not be
able to use it.
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Creating a file with the SCHNEIDER programming tools

SCHNEIDER (PL7MICRO, PL7JUNIOR or PL7PRO) software tools can
be used.. Files created with other versions may not work, in this case,
the processor goes into error mode when the application is downloaded
(« ERR » light goes on on the processor).

To create an « .STX » file :

1-

2-

launch one of the SCHNEIDER tools, create an application
following the rules below:
o select your processor's type of CPU and always select the
1.0 version of the CPU,;
o select the input/output card/s on your processor and if
necessary set their parameters;

save the file created in the AUTOMGEN installation directory or
enter it into AUTOMGEN project resources.

Send an e-mail to IRAI to obtain the configuration file

1-

2-

send an e-mail to IRAI requesting a configuration file, the following
information needs to be provided:

o the type of CPU TSX 37-05, 37-08, 37-10, 37-21 or 3722,

o the position and exact type of input/output cards (DMZ ...)

when you receive the file, recopy it into the AUTOMGEN
installation directory (without wunzipping it) or put it into
AUTOMGEN project resources.

Generating an « .FEF » executable file

In this mode, importation in the SCHNEIDER programming tools (PL7
MICRO (TSX 37), PL7 JUNIOR (TSX 37 or TSX 57) or PL7 PRO (TSX

37 or

TSX 57) can be automatic or manual.

Manual importation

= Software setup

Build binary file without using KO
SCHMEIDER zaftware

Launch automaticly SCHMEIDER KO
goftware [Onlv if BLILDBIM=MOT

Selecting manual importation mode

You must select a file name which will be exported for AUTOMGEN:
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[=]- Software setup

goftware [Only if BEUILDBIM=MO]

_______ Build binary file without using HO
SCHHEIDER zoftware
Launch automaticly SCHMEIDER MO

SCHMEIDER software wersion [only
if BUILDBIM=MDO and

RUMPL7SOFT=YES}

TOPLFPRO.E=E

£

—File ta impart ta PL7Micra ar

POST-PROCESSORS

Selecting a file for exporting to SCHNEIDER software workgroup

Procedure:

1- Compile the application in AUTOMGEN using the « Compile »

command from the « Program » menu or clicking on the “* button

on the toolbar,

2- Launch a SCHNEIDER software workgroup, create a new project
and use the « Import an application» command from the « File »

menu,

3- When the importation process is finished, transfer the application to

the processor.

4- To obtain a dynamic display in AUTOMGEN, click the « Go »
button on the toolbar and select the « Only connect» connection

Auto

mode.

matic importation

The SCHNEIDER software tool will be launched automatically. Only a
limited number of SCHNEIDER software can be used. The type and

version of SCHNEIDER software must be set

configuration.

[=]- Saoftware setup

in the software

if BUILDEIN=NO and
RUMPL?SOFT=1ES]

....... Euild Binary file without uzing MO
SCHMEIDER szoftware
_______ Launch automaticly SCHNEIDER | YES
zoftware [Only if BUILDBIM=MO]
SCHMEIDER software wersion [onlp | TOPLAJUZ EXE PL¥ Juniar verzion 3.1

Selecting the type and version of SCHNEIDER software

Operation of the automatic
SCHNEIDER software versions is not guaranteed.

AUTOMGENS?®

422

importation

procedure with other

©opyright 1988-2007 IRAI



POST-PROCESSORS

Procedure to be effected only once.
1- Launch a SCHNEIDER programming tool and create a new
application.

2- Configure the application: the type of processor, input/output cards
etc.

3- Save the file you have created;

4- Give the complete access path to that file in the « hardware
configuration» section of the « System» element, for example:

Elements Walues

[=]- Hardware setup
‘v PLE hardware setup fil c:hplfuzerhautorngen. sty

Create an application for each execution:
Launch the SCHNEIDER software tool (if you have not already done so);

Click the « GO » button on the AUTOMGEN toolbar.

Using interrupt tasks

When setting a task type sheet, you can enter AUTOMGEN low level
language or machine language for a processor task. The table below
provides the correspondence in the number of tasks and the type of
interrupr task of the processor.

Task number |Processor TSX 37 |Processor TSX 57 task type
(AUTOMGEN task type

sheet)

0 Fast task Fast task

1 EVT1 EVTO

2 EVT2 EVT1

3 EVT3 EVT2

etc.

Specific examples

These examples are in the directory « <AUTOMGEN installation
directory> /Examples/Post-processors/PL7 ».The files have the same
names as the titles of the following chapters.
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Analog inputs/outputs
This example illustrates the use of analog inputs/outputs.

= Yanable statement

Single aszignment [an AUTOMGEN
variable to a PLC wariable]

....... mE2 %530
..... T ——— S T
- 200 w010

Linear assignmert [atablear
[=l- AUTOMGEM variables ta a table of

PLC waniablez]

....... £-32-» hill Zh.0

....... £-32 all Z02.0
Lo ¢8> m201 Hiwl.2_

Stating analog inputs/outputs on processor TSX 37-22

Fast counter TSX 37-10

This example illustrates the use of a fast counter on a TSX 37-10
processor.

Fast counter TSX 37-10 used in counting

This example illustrates the use of a fast counter on a TSX 37-10
processor in counting mode.

Fast counter TSX 37-22

This example illustrates the use of a fast counter on a TSX 37-22
processor.

ASI
Example of using ASI inputs/outputs

MAGELIS
Example of using a MAGELIS terminal
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This post-processor is used to program TELEMECANIQUE SCHNEIDER
TSX 17-20 (with PL72 cartridge), TSX 27, TSX 47 and TSX 47-20
processors.

Selecting processor type

Use the « Configuration / Post-processor / PL72 / System / Hardware
configuration» browser element to select the type of processor.

[=]- Hardware zetup
i PLE model 1720 T5x17-20 ple whith PLY2 cadridge

Specific syntax elements

Calling up PL72 function blocks

The following syntaxes are used to call up time delay, text and fast
counter (TSX 17-20) blocks in a text format used in the « Begin machine
code », « End machine code » elements and sections in machine
language.

Time delay block
X.Tn=y

PL72 equivalent:

—|x|—|:ET"D y |
C
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Text block
a+b+c+d. TXTn=x:y

PL72 equivalent:

a R TxTn D L
b 5 E y
C ]

Fast counter block

a+b+c+d.FC=x1y:z

PL72 equivalent:

a3 R FC E L
b F D vl
E " F z L
d C

WEEK type time/date block (only on TSX 17-20)

a.H,W (days), (start time), (end time)=x:y :z

AUTOMGEN?® 426 ©opyright 1988-2007 IRAI



POST-PROCESSORS

« days » represents the days of the week, this is an encoded value on 7
bits, each bit represents a day of the week. The day is active if the bit
1.b0 corresponds to Sunday and b6 to Saturday. For example, to
validate Monday and Wednesday the value 2* + 2°> must be written: 2 + 8
= 10. To validate the seven days of the week: the value is 127.

« start time » and « end time » are expressed as HH:MM: hours and
minutes:

YEAR type time/date block (only on TSX 17-20)
a.H,Y,(start date),(end date)=x .y :z

« start date » and « end date » are expressed as DD:MM: day and
month.

PL72 equivalent:
| a| HOROT

M

Using a fast task

A« Task » type sheet bearing the number « 1 » is used to associate
literal code or PL72 code written on the sheet to the fast task. The sheet
must not contain anything other than low level literal code or PL72 code
written in an organizational chart rectangle.
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Communication module

Communication PLTZ ¥7.000 5'
— Communication port———— — Mode
Part Speed + Conzaole port Slave
1200 - .

COM2 2400 || € Unitebway |1 ZI

COmM3 4800

COM4 hd [ abways ty & connection at 19200 bauds

Define az parameters by default | IJze the parameters by default Cancel
Attempt connection k.

Setting communication module parameters

If you connect the PC on the processor console outlet, you must select
« Console outlet».

Do not check « Always attempt 19200 baud connection » unless your
processor is a recent TSX 17-20 (this option is used for a faster dialogue
between the PC and processor).

The « UNITELWAY » mode is used to connect the PC to a UNITELWAY
coupler. In this case, the speed must correspond to the coupler
configuration.

If you check «Always attempt 19200 baud
connection » and your TSX 17-20 does not support
19200 baud communication the connection will fail.

If the mode does not correspond with the connection
(for example, UNITELWAY mode selected and a
connection on the console processor) the connection will fail.

Specific examples

These examples are in the directory « <AUTOMGEN installation
directory> /Examples/Post-processors/PL72 ».The files have the same
names as the titles of the following chapters.
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Analog inputs/outputs
To use the analog outputs on a TSX 17-20 processor you must:

state the analog input/output blocks in the « System » element of
the configuration .

associate one or more AUTOMGEN variables to the
TELEMECANIQUE input/output words (IW and OW).

Example:

processor TSX 17-20 using a block of 4 analog inputs (code 27) in
position 1 and a block of 2 analog outputs (code 21) in position 2:
the program will simply recopy the state of the first analog input on
the first analog output. it will also compare the second analog input
with the value 500 (arbitrary value) and position two boolean
outputs: OO if the input is less than 500 and O1 if the input is
greater than or equal to 500.

[=]- Hardware zetup
------- PLE model 1720 T5:17-20 ple whith PL72 cadridge
—=Ertenzion #1 code [0 if none] 27 TS¥ AEG 411075 AEG 4T
B sion #2 code (0 if nane) 21 TEX ASG 2001 T5X ASG 2000 —
------- Extension #3 code [UF naneT B TP

Statement of two extension modules

Linear azzignment |a table of

=1 AUTOMGEM wariables to a table of
PLC wariables]
=B Crly for 1720
....... <322 bil i0.0
------- £-16-» afl o0
------- £-4-3 m200 1,0
Sl -2 m204 Ow20

Assigning variables

These two statements associate the AUTOMGEN words M200 to M203
to processor variables IW1,0 to IW1,3 as well as AUTOMGEN variables
M204 and M205 to processor variables OW2,0 and OW2,1.
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Fast counter

The goal is to count 200 pulses on the fast counter. The current value of
the fast counter will be recopied in AUTOMGEN word M200. Output O5
will be activated by an interrupt task at the end of the count.

=] Software zetup

------- RAM sizefis) | B

--p-"FEst oLt L
------- Fast count initial value 200 \"I
------- Fast count madify TES /II

------- zt tazk input access M

Setting fast counter parameters

Text blocks and xbt

The goal is to dialogue with an XBT connected on the console port of
processor TSX 17-20.

Inputs 10 to I3 start displaying messages number 0 to number 3
registered in the XBT.

Text block TXT1 will be used to dialogue on the console port.
The message format to send to the XBT for displaying a message is as
follows:

ESC V xxx LF CR

xxx represents the number of the message encoded in three character
decimals.
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¢ Linear azzignment [a table of
= AUTOMGEM wariables to a table of
PLC wariablez]
=~ Orily fior 1720
....... <-32- bill i0.0
....... £-16-> all al.0
------- <-d4-» m200 I'w1.0
....... £-2-x m204 2.0
[+ Only fior 47
[+ Only for 4720
[+ Only fior 27
s TEmp L
e -8 m200 wl
A LGt i
[=] typez of AUTOMGEM vanables to a
table of PLC wanablez]
------- itbadatbatbbibutblubtibtiug | bO:ZEE
- TEboksihxtbbibutbiuttbbtios | <095 —.
------- ks w1023

Allocation of a word table for exchanges
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- Teut FBE
------- Text FB #0 mode
------- Text FB #1 mode TER
------- Text FB #2 mode
------- Text FB #3 mode
------- Test FE #4 mode
------- Text FB #5 mode
------- Text FB #E mode
------- Text FB #7 mode
Text FB B0 buffer address [Cw0 to

"""" T 27 o'Wl o Ww1023)
_______ Text FB #1 buffer address [Cwi0ta | wi1[0]
Chw1 27 or W0 ho 'W023)
Text FB #2 buffer address [Cw0 to

Cw/1 27 or Wi b wi1023)
Test FB #3 buffer address [Cw0 to

"""" L1227 or Wi bo w1 023)
Text FB #4 buffer address [Cw0 to
Cd 127 or Wi ho w1 023]
Test FE #5 buffer address [Cw0 to
L1127 or Wi ho W1 023)
Text FB HE buffer address [Cw0 to
L1127 or Wi ko W1 023)
Test FB HY buffer address [Cw0 to
D127 or Wi ko W1 023]

....... T=TOL

------- TAT1.C $FD

------- THT1.M 3000

------- TRT1 A $FE

------- THT1T 0
Setting text block parameters
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UNITELWAY text blocks

The goal is to use a UNITELWAY coupler to acquire a table of 3 words
on a target processor. The UNITELWAY coupler is installed as a first
extension, it will be configured as the master to use two slaves.
Processor Iu will be slave number 1.

[=]- Hardware zetup
------- PLC modsl————— LG —=:17-20 ple whith
“e Entengzion #1 code [0§f none] 63 TS5 SCG_Uﬁ_:)
Cubmimmimin H mmdm T oot Ial oy

Configuration of an UNITELWAY coupler
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=] Text FB

------- Text FB 80 mode

------- Text FB #1 mode

CFL

------- Text FB #2 mode

CFL

------- Text FB #3 mode

------- Text FB #4 mode

------- Text FB #5 mode

------- Text FB #E6 mode

------- Text FB #7 mode

Text FB #0 buffer address [CWwW0 to w27 or "W to

W1 023)

Text FB #1 buffer address [CWIO ta CWw 27 or W0 to

w1023

L0

Text FB #2 buffer address [CWD0 to CWA 27 or W0 to

W1 023)

W10]

Text FB #3 buffer address [CWO ta Cw 27 or W0 to

Wwi1023]

Text FB #4 buffer address [CWD0 to CWA 27 o W0 to

W1 023)

Text FB #5 buffer address [CWO ta Cw 27 or Wi to

Wwi1023]

Text FB #E buffer address [CWD0 to CWA 27 or W0 to

W1 023)

Text FB #7 buffer address [CW0 ta Cw 27 ar W0 to

Wwi1023]

------- THTOL

$40

30736

$100

$165

$FE

$FE

Setting parameters for two text blocks
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"~ table of PLC variablesz)
[+ Only for 1720
[+ Orily for 47
[+ Only for 4720
[+ Orily for 27
AP TEmpD i
e 10 m200 wl
& Automatic sssighmEnt foreor-more-types ofAHTOMGER
wvarnables to a table of PLC wariables)
b 255
—+9n
wil1023

Attribution of a word table for exchanges

TOR extension module

This example illustrates the configuration of a TOR extension module.
We are using a basic module equipped with 16 inputs and 12 outputs
and an extension module equipped with 10 inputs and 8 outputs.

[=]- Hardware zetup
------- Extension #1 code (0 if none) 15 =
“‘l-—_._\_\-_\_\:\_\_- P " [
Setting the extension module
EI _ Linear assignment [a table of AUTOMGEM wariables ta &
table of PLC vaniables]
= Orily for 1720
- 416 bill i0.0
e £-12-5 ol al.0
e {10 16 i.0
o £ B 0l2 ol.0

Assigning variables

Conversion
Shows how to call up the PL72 language conversion functions.

Time/date
Example of using a time/date function block.

AUTOMGENS®

435

©opyright 1988-2007 IRAI



POST-PROCESSORS

This post-processor is used to program SIEMENS S7200 (all 2xx CPU's)
processors .

Selecting CPU type

Use the « Configuration / Post-processor / STEP7 (S7200) / System /
Hardware configuration» browser element to select the type of CPU.

[=]- Hardware zetup
“o PLC miodel 224

Communication module

57 communication series 200 ¥5.000 ﬂ
— Communication port Optiong————— 1 Slave number
[~ 2 masters 2
IP addrezs
|n.u.n.n

Define as parameters by default |

Ize the parameters by default | Cancel

Alternpt connection | aF.

Setting communication module parameters

Be sure to set the slave number so it corresponds with the processor
configuration.

Specific example

This example is in the directory « <AUTOMGEN installation
directory> /Examples/Post-processors/S7200 ».The file has the same
name as the title of the following chapter.

Interrupt task
Example of calling up an interrupt task
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This post-processor is used to program ABB CS31 and AC31 processors

Selecting processor type

Use the « Configuration / Post-processor / ABB / System / Hardware
configuration» browser element to select the type of processor.

Processor AC31
Elements e
[=]- Hardware setup

....... PLC model Ve

....... AC3 code e
Processor CS31
Elements —
[=]-~ Hardware setup

....... PLC model e

....... ACH code e

Communication module

Communication ABB ¥7.000 x|
— Communication port————— — Connection ophions for C531 processors
Port
™ Do not load in FLASH EEPROM
COM2
COmM3
CO4
Set az default parameters Cancel
T a connection IJze default parameters ] 4

Setting communication module parameters

Utility
The « Configuration / Post-processor / ABB / Terminal emulator »

browser element is used to access a terminal emulator for dialoguing
with the processor.

Specific examples

These examples are in the directory « <AUTOMGEN installation
directory> /Examples/Post-processors/ABB ». The files have the same
names as the following chapters:
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Analog inputs/outputs

The example illustrates the use of an analog extension module on
processor AC31.

Interrupt
The example illustrates the use of interrupt tasks on processor AC31.
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This post-processor is used to program GE-FANUC 90 MICRO and 9030
or ALSPA 8005 and 8035 processors.

Selecting processor type

Use the « Configuration / Post-processor / GE-FANUC / System /
Hardware configuration» browser element to select the type of
processor.

Elements Yalles

=] Hardware setup
i PLC model STAMDARD

Select standard for CPU's other than 350, 351 or VERSAMAX.

Communication module

Communication GE ¥8.000

— Communication portal

Part Speed Define az parameters by default
& | 9600 -
COmMz2 19200 I1ze the parameters by default
COM3 a0
Altempt connection
— Paszword |' CPL identification—— Cancel

Setting communication module parameters

Utility

The « Configuration / Post-processor / GE-FANUC /  Hardware
configuration & diagnostic » browser element is used to access a
configuration and diagnostic utility.
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Communication module

Communication 55 ¥7.000 El
— Communication port——

Define as parameters by default Aftemnpt connection
Fart
CohS |lz& the parameters by default Connection options
COM3 Block of data Processaor ¥ Do not erase the memory
COr4

DE3 |E|5
Cancel | (]

Setting communication module parameters

Application structure

SIEMENS STEPS5S language is organized in program and data blocks.
AUTOMGEN applications translated by the STEP5 post-processor are
broken down into multiple blocks. By default, the post-processor uses the
following blocks

- OB1 organization block this block calls up all the blocks that must
be cyclically processed.

- OB20, OB21, OB22 : blocks executed when the processor starts.
These blocks set a bit to activate the initial Grafcet steps.

The PB blocks are used to process pre-settings, to manage the evolution
of boolean variables and time delays.

The FB or FX blocks are used for the code issued by the application and
for the code written in the « .SRT » and « .END » files. An FB or FX file
is created for each application sheet.

In addition, the sheets can be directly associated to a block of codes or
data.

If the volume of generated code is too much for a block (for example,

code issued from a sheet containing a voluminous program), the post-
processor automatically uses a new block.
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By default, the post-processor uses the blocks PB1 to PB255 and FB1 to
FB239 when needed.

These values can be modified, (see the chapter Selecting program
blocks to use).
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The figure below illustrates the structure of code generated by the
SIEMENS post-processor.

Begin machine code X Block FB or Fx
Fresettings // Block PB
Block OB1 V
Application sheets \ n blocks FB ar Fx
Eval. of boalean Block PB
variahles :
Evol. of time ! Block PB
variables, i
End machine code ! Block FB or FX
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Blocks PB1 to PB 255 and FB 1 to FB 239 are used by default. Three
configuration elements are used to select other blocks.

Elements Values
[=]- Code builder options [warning, modify with care]
------- CPU modsd £
------- Cptimize code Tes
------- Dion't generate SFC steps evolution code Mo
------- Don't generate uzer bits evolution code Mo
------- Ilze only one PLC bit for each user AUTOMGEM bit Mo
------- AT Ok B -amiatiie datas Bloc ~0B3
Q-:;_I;Dde blocz FET1-1 EE;}
------- Aurliary code bloss “PE1-255
------- Subroutines blocs FF200-233
------- Code blocs marimum lenght 8132

Selecting data blocks

Block DB 3 is used by default for numeric variables. This command is

used to select another block.

Elements

Walues

[=]- Code builder optionz [warning, modify with care]

------- CPU model

95

Yes

Mo

Mo

Mo

DB3

"FE1-193

------- Avziliany code blocs

PE1-255

------- Subroutines blocs

FP200-239

------- Code blocs masimum lenght

2192

Changing the data block involves two other modifications.

- in the begin machine code, it is necessary to create corresponding data

blocks,

- it is necessary to select the data block in the dialogue module

parameter settings.
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Selecting processor type

Elements Values
=l Code builder optinnz [warningrodifwith-cars]
{Z:T:_I:'Ll model 35 :_—:}
------- Optimize code Tes
------- Dion't generate SFC stepz evolution code Ma
------- Don't generate uger bitz evolution code Mo
------- Ilze only one PLC bit for each user AUTOMGEM bit Mo
------- ATOMGEMN wariable datas bloc DB3
....... Code blocs FB1-199
------- Apihiary code blocs PB1-255
------- Subroutines blocs FP200-233
------- Code blocs masimum lenght 132

Associating code written on a sheet to a program block

When writing low level literal code or machine code on an organizational
chart on a « Task » type sheet, associate the code to a STEP5 block.

The task number determines the block type and number.
The generated code for that sheet must take into account the block type
and the instructions used in that block type (the set of instructions for

blocks OB and PB is limited).

The table below provides the correspondence between the value « n »
and the block.

Task number STEPS5 block

0 to 255 OB 0 to OB 255
256 to 511 PB 0 to PB 255
512 to 767 FB 0 to FB 255
768 to 1023 FX 0 to FX 255

1024 to 1279
1280 to 1535

DB 0 to DB 255
DX 0 to DX 255

Specific syntaxes
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Setting blocks

The command « $BLOCK <block type> <number>» is used to set the
beginning of a program or data block.

The block type can be « OB », « FB », « FX », « PB » for the code or
« DB », « DX » for the data..

The block number is a value between 0 and 255. Blocks « FX » and
« DX » can only be used on processors 135U and 155U. The command
« BE » indicates the end of a block.

Example:

$BLOCK DB1

$BE

$BLOCK OB1

$BE

the commands « KH=», « KY=», « KC=», « KM=» and « KF=» add
constants to the data blocks DB.

« KH=» adds a 16 bit constant expressed in hexadecimal.
« KY=» adds a 16 bit constant expressed in the form of two values.
between 0 and 255 separated by a comma.
« KC=» adds a series of characters surrounded by the characters
« " » (apostrophe).
« KM=» adds a 16 bit constant expressed in binary.
« KF=» adds a 16 bit constant expressed in signed decimal.

Example:

$BLOCK DB4

KH= 1234

KY=100.5

KC=‘This is a text’
KM=11111111 00000000
KF=-200

$BE

Blocks FB and FX
SIEMENS language blocks FB and FX can have parameters.
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Call up

If the parameters need to go to a functional block, use the following
syntax:

- call up needs to be followed by the character « * »,

- the following line must contain a jump instruction « SPA » to the
line beyond the parameters;

- the following lines must contain the parameters preceded by the
mnemonic « U » for bits or « L » for words. The constants must be
written in the form « Kx=value» (x is the type of constant, see the
chapter Setting blocks).

Example of calling up a functional block without parameters:
SPA FB 5

Examples of calling up a functional block with parameters:

SPA FB 242*

SPA=_label _

L Mw10 ; First parameter
L Mwi12 ; second parameter
U MO.O ; third parameter
L MwW14 ; Ffourth parameter
L MW16 ; Fifth parameter
@label

SPA FB200*

SPA=_label2_

KY=0,4 ; Example of a constant parameter
@label2

Writing

In blocks FB and FX mnemonics must be used ending with the character
'=' followed by a parameter number (1=first parameter).

Example of a two parameters function block (first parameter recopied in
the second):

$BLOCK FB 100
L=1
T=2
$BE
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This post-processor is used to program the processors MODICON
TELEMECANIQUE SCHNEIDER TSX 07.

Communication module

The UNITELWAY SCHNEIDER driver must be
installed on the computer (locally) to be able to
communicate with processors SCHNEIDER
TSX 07. Drivers adapted to one or more
versions of WINDOWS are on the CD-ROM
and can be downloaded from the IRAI site:
www.irai.com. Be careful, some versions of
WINDOWS are incompatible with certain types
of TSX 07 processors (TSX 0720 ... and TSX
0721...are incompatible with WINDOWS ME,
WINDOWS 2000 or WINDOWS XP).

The communication module uses the driver conceived for SCHNEIDER
AUTOMATION. Click on « Setting parameters and testing ... » to directly
access SCHNEIDER communication driver menus.

TSX 07 communication ¥ 7002 ﬂ

Parameter and test the UMITEL &Y SCHHEIDER driver

Attempt connection

Ok

Setting communication module parameters
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Propriétés de Gestion des drivers X\WAY

HwAY Manager | UNITELWAY Driver | #wiy Test |

SETU
Ftay Diniver Manager %1.3 1ED7 ‘H“F"‘ |
— Dirivers — |nfo gystéme
Iy a1 driver installe ‘windows MT %5.0 [Build 2195)

LMITEL w2y

[

i Inztaller / Mettre & jour |

D ézinztaller ce driver |

Info étendue : Service Pack 1
Wingock ; W22
DLLs =wity' : VB, 0, 20, 2

POST-PROCESSORS

UNITELWAY communication module properties
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This post-processor is used to program KLOCKNER-MOELLER PS3 and
PS4 processors..

Communication module

Communication KLOCKNER-MOELLER ¥7.000

Communication portal

Connection option
Fartal Define az parameters by default |V

[ Do not stop the PLC
COmM2

COm3
COm4

Ilze the parameters by default

Attempt connection Cancel | ]

Setting communication module parameters
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This post-processor is used to program MOELLER PS4-200, PS4-300
and PS416 processors. MOELLER SUCOSOFT S40 V5 or higher
software must be used (the demo version of this software can be used).

Module de communication

Communication KLOCKNER-MOELLER ¥7.000

Part de communication

Fart DrEfinir comme paramétres par défaut

Itilizer les paramétres par défaut

Faire un ezzai de connexion

Annuler |

OF.

Setting communication module parameters

Transferring programs to MOELLER SUCOSOFT software

In the element below you create a file used for exchange between
AUTOMGEN and SUCOSOFT. This file will be generated after
compilation in AUTOMGEN.

----- Configuration matérnielle

EI _____ Options de génération de code
attention, modifier avec précaution)

------- Optimizer le code généré

O

Me paz générer le code d'évolution
des Etapes Grafcet

Mamn

Me pas générer le code d'évolution
des bits utilizateur

Man

_______ Utiliser un seul bit sutomate pour
it ufilizateur AUTOM

Mamn

_______ Fichier & importer dans le logiciel

—_MOELLER aprés compilation

u::"'.essaifED
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Proceed as follows to import the file generated by AUTOMGEN in the
MOELLER software then inject it in the processor.

launch SUCOSOFT,
create a new project,

with the right side of the mouse click on the topology configuration
in SUCOSOFT and select the option « Export/Import / Import
IEC/EN 61131-3 sources»,

EﬂNavigateur - irai

Projet Fichier Edition Affichage Génération ©Outils Spécial Fenétre Aide

Dew |[B2E (e &
| Zllpsa200  f|e @ & A

[EE-T T
3 £ Ham | Taile | Type | Mo 12 | Errepistre
M 1 KB Topologie (PS4-200) 02M082002 11:54:22
= Ourrir

Exportation/Irmportation. .. k ﬁE Importation de sources S30...

% R ﬁE Importation de sources CEIJEM 61131-3...
ENOTTme
=] ; 0 (b Exporbation dUGR source ..
rller

enter the name of the file exported by AUTOMGEN

Importe des sources CEI/EN 61131-3 ed
Bechercher dans Ia Sucozoft 5.0 Demo j - I-=j{ 'v
EMP L 1Ps4-200
CFG [ Ps4-300
Formulare T Readme
FRANCAIS
Projects
P2416

Mom de fichier : Iu::'xessai.pu::el Ouprir

Tupe: I LIOP: [* pog] j Anrler |
s

double click on « _MAIN » which appears on the list,
Taille | Type | Mociifié le | Enreg

1 KB Programimne 0S0252002 10:09:30

1 KB Topologie (PS4-2007 02082002 11:54:22
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- in the « Special », menu select « Code generation »,
<& EDITEUR D'UOP - [_MAIN.poe - Programme]

Ja Fichier Edition A&ffichage Insérer  Cnline | Spécial Fenétre  Aide
[F ||j, - |§ & |:EEIila n | Editeur de wariables

Langage de programmation
ZE0E EE 2E8R=
o | | Eénératicnn de code

- answer « Yes»to:
Navigateur ]

La liste de génération est introuvable!
Youlez-vous en créer une nouvells 7

- then« OK » at :

IJOP progranmrme:

[ _tin =]

Configurations topologiques:

Iirai j

- in the« Generation » menu, select « Program parameter settings
. »

“odMavigateur - irai

Projet  Fichier Edition Affichage | Génération Cutils Spécial Fenétre  Aide
O e | 20 4 |@ |§ Genérer le code programme Chrl+iE

@ anmuler la generation

|_MAIN.mak -
— Mouvelle liske de génération. .. Chrl4-M
£3 ﬂ . % Choisir une liske de génération..

| {4 [BOURCE | I%N-?# Ear‘arnétrage du programme. ..
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Select an appropriate size to store all the internal variables (%M) of

your application,

Paramétres systéeme du PS4-200 d |

Paraméties systéme  Mémaires internes |

— Plage de mémuoires internes
Flage de mémaires active de: IU i |1 Q00
Plage rémanente 4 chaud de: I a: I
Flage rémanente & froid  de: I a: I

] I Annuler | Far défaut |

In the «Generation » menu, select « Generate program code »,
dNavlgateur irai %

Projet  Eichier Edition  &ffichage Générati.:.n Cutils  Spécial Fenékre Aide

‘ 0O F=, | By 23 40 |% |£ : Bl Enerer e code programme: Ckrl+G

i g annuler |2 génération

—

If there are no compilation errors, you can transfer the application
to the processor. In the « Tools » menu, select « Test and start »,

E{gﬂavigateur - irai

|

Projet  Eichier Edition Affichage Génération | Cukils Spécial Fenétre  Aide
D e | By 20 9 B | & ¥3 Editeur dUOP
IEe::t ek mise en service

In the « Device » menu, select « Transfer/File Manager »,

mh- Test et mise en service - Liste des liaisons [CONNECT.CCH

JJ Fichier | Appareil Spécial Fepétre Aide

JJ T - Coupler Entrée
51? Découpler

Topologie ZErl+L

Programme Chrl+A

Ctrl+E

Ir'ansfert,l'EE::tin:nnrnairE de: Fichiers..,

- Click on transfer,
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Gestionnaire de transfert/fichier [irai_1] 21x]

Appareil de programmation | Automate | Carte mémaire |

4 koctets | 05/08/2002 | 10:21:34

Farmat du fichier :

Ferrmer

- At the end of the transfer disconnect from the SUCOSOFT
software to be able to connect AUTOMGEN to the processor and
activate the dynamic tuning mode.
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This post-processor is used to program CROUZET RPX processors. .

Selecting processor type

Use the « Configuration / Post-processor / RPX / System / Hardware
configuration» browser element to select the type of processor.

Elements Walues Comments
[=]- Hardware setup
- PLC model 10 RPx 10
- Extbersion module exist NO
- Battery exigt

Communication module

Communication RPX ¥ 7.000

Communication port

Fort Define as parameters by default
CORA

I1ze the parameters by default ok
COk3
COK4 Altempt connection LCancel

Setting communication module parameters

Utility
The « Configuration / Post-processor / RPX / Terminal emulator »

browser element is used to access a terminal emulator for configuring
processor communication couplers.
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This post-processor is used to program the processors SCHNEIDER
TSX 17-10 and TSK 17-20 (without PL72 cartridge).

Selecting processor type

Use the « Configuration / Post-processor / PL71 / System / Hardware
configuration» browser element to select the type of processor.

Elements Yalues Comments
[=]- Hardware setup
© o PLC model 1720 T5517-20 ple whithout PL72 cadridge

Communication module

PL71 communication ¥7.000

Communication Pot———— —Mode
Puart Speed
{+ Conzole best Clave
Comz RO0
COM3 1200  Uritel |14 ﬂ
COM2 200 = Ry K
— Ophions

Define as parameters by default

r Always attempt a connection at
19200 bauds

|1ze the parameters by default

Altempt connection ] Cancel |

Setting communication module parameters

(For more Iinformation, please See the configuration of the
Communication module PL72)

Fast counter task

A task type sheet bearing the number 1 will be associated to the
processor fast counter task.

Specific examples

These examples are in the directory « <AUTOMGEN installation
directory> /Examples/Post-processors/PL71 ».The files have the same
names as the titles of the following chapters.
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Counting

Since increments and decrements of PL71 counters are limited (only on
the rising edge) in relation to AUTOMGEN and TSX processor
possibilities it is necessary to use machine language code if you want to
use them (see the example contents).

Fast counter

The goal is to count 200 pulses on the fast counter. Output O5 will be
activated by a interrupt task at the end of the count.
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This post-processor is used to program SCHNEIDER APRIL PB
processors.

Selecting processor type

Use the « Configuration / Post-processor / PB / System / Hardware
configuration» browser element to select the type of processor.

E lements Wallesz

=1+ Hardware zetup
‘oo PLC model L

— —

Communication module

x
— Communication port
Fart Define as parameters by default
COmMzZ Ilze the parameters by default
COk3
COK4 Altempt connection
[T PEE0  Walue ta write in ||:|_
word 930 ok Eancel

Setting communication module parameters

Specific syntaxes

The command « $ORG=xxxx » is used to set the beginning of the
assembly address, the starting assembly address is set at 0C30;

Example:
$ORG=1C30

The command « $TOP=xxx » sets the maximum address for the page
jump. It sets the three digits of address lower weight, below these a page
jump is automatically generated by the assembler.

The command « SCONST=xxxx,yyyy » sets the begin and end address

for constant storage. The constants are stored in a table outside the
program.
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The command « WORD xxxx » enters the value xxxx (four hexadecimal
digits) in the program.

The command « ADR xxxx » enters the address of variable xxxx (four
hexadecimal digits) in the program.

The syntax #nnnn is used to refer to a constant value.

For example:
apl #1234 ; puts constant 1234 (hexadecimal) in the accumulator.
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This post-processor is used to program SCHNEIDER APRIL SMC
processors .

Selecting processor type

Use the « Configuration / Post-processor / SMC/ System / Hardware
configuration» browser element to select the type of processor.

E lements Walues

[=]- Hardware zetup
i PLE mnodel 2

Communication module

SMC communication ¥7.000 x|
Commurication
Fort Define as parameters by default
COmMzZ I1ze the parameters by default ]
COk3
COK4 Attempt connechion LCancel

Setting communication module parameters

Specific syntaxes
The command « $SEQ » indicates the beginning of a boolean area.

The command « $CAL » starts a calculation area.
The command « $PRD » starts a variable presetting area.

Boolean variables can be used which are bistable or monostable
regardless of the SMC language conventions. The character « ! » before
the sign « =» sets the variable to bistable (set to one or reset), the
character « ? » before the sign « =» sets the variable to monostable
(assignment or complement assignment).

The syntax « SS.ccccccee» is used to write a security sequence

(necessary on processors SMC 25 and 600), « cccceecce » represents a
program name with a maximum of 8 characters.
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This post-processor is used to program SIEMENS S7300 processors.

Communication module

57 communication series 300 and 400 ¥7.000 il
— Communication port — Slave number
|4— Define as parameters by default
Egmg _fs"pieﬂdzljl[l I1ze the parameters by default
coMd =]
38400 Aftemnpt connection

— Connection aption
W Do not copy the content of the RAM of the PLC in the EEPROM Ok
v Do rot re-initislize the meamany of the PLE befare downloading

Cancel

Setting communication module parameters

The slave number must correspond with that set as a parameter for the
processor.

Specific syntaxes

The command « $BLOCK <block type> <number>» is used to set the
beginning of a program or data block.

The block type can be « OB », « FB », « FC », « SFC » « SFB » for the
code or « DB » for the data. The block number is a value between 0 and
65535. The command «$ENDBLOCK » indicates the end of a block.

Example:
$BLOCK DB1

éiENDBLOCK
$BLOCK OB1

$ENDBLOCK
The following syntax is used to state the variables for a block:

For an input variable:
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$VAR-type nature {:=initialization}
or

$VAR-symbol nature : (type=initialization)

« nature » can be:

- « - «IN » for an input variable,

- « OUT » for an output variable,

- « - «INOUT » for an input/output variable,
- « TEMP » for a temporary variable;

- « STAT » for a static variable.

« type » can be one of the STEP 7 language variable types: BOOL, INT,
WORD, STRUCT, ENDSTRUCT, etc ...

« symbol » is used to associate a mnemonic with a variable.

« initialization » is optional and sets the default value of a variable.
The DB blocks only authorize static variables.

The OB blocks only authorize temporary variables.

The FC and SFC blocks do not authorize static variables.

As in SIEMENS software, variable statements must appear in the
following order: input, output, input/output, static and temporary.

Setting block variables

The syntax « £D block statement » is used to set a statement associated
to a particular block. When the block is generated by the compiler, then
the statement is used.

Calling up blocks

The syntax « CALL block name {instance DB} ( parameter list) » is used
to call up an FC, FB, SFC or SFB block.
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$BLOCK FC1

$VAR-IN inputl :BOOL :=FALSE ;
$VAR-IN input2 :BOOL :=FALSE ;

$VAR-OUT output :BOOL ;
u_inputl

u_input2_

= output_

$ENDBLOCK

$BLOCK OB1

POST-PROCESSORS

CALL FC1(_inputl_ :=e0.0, input2_:=e0.1, output_:=a0.0)

$ENDBLOCK

Importing in SIEMENS SIMATIC software

Use the process below to import the code generated by AUTOMGEN in
the SIEMENS SIMATIC software :

1- In the « System » part of the S7300 post-processor configuration,

select SIMATIC in the following element

o Code builder options [waming, modify
with care]

------- Optimize code Mo
_______ Dan't generate SFC steps evalution | No
code
_______ Dion't generate uzer bite evolution Mo
code
_______ Use only one PLC bit for each user | No
AUTOMGEM bit
------- Code blocs FC1-239
- Auiianesdebioey——— FET-255
... Code builder SIMATIC Build SIEMEMS SIMATIC snurcﬂﬂg}

- Yariable statement —————

2- Compile the application,
3- In AUTOMGEN, open the element « Generated code/ Post-
processor S7300 / Step 2 », select all the lines then the command
« Copy » in the « Edit » menu.
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i AUTOMGEN - [S7300 - P2]

| Cifichier edton affichage Procranme outls Fentre

Aide

= |s | %

|[dcE & ||z AN ==&

x|
- = L3 B
----- I 0ptions du compilateur
:EI---:i Documentation
= fichiers Générés
- Ty PIF [Tsx 37 & Tsx 57)
aﬁ STEF7 [57200]
- ’Li GE-FAHUC
o 'Lj STEPS
o ’..i TSX07
B Ta Ps3Ps4
B 'Li RPX
ok FE
;ﬁ SMC
=g STEF7 (S7300)
3:3 OMROM
B 'Li ALSPA
3T LANGAGE C

BEGIN
END FUNCTION BLOCK
FUNCTION BLOCK FE 2
BEGIN
END FUNCTION BLOCK
FUNCTION FC 2 : WOID

ORGANIZATION EBLOCE OB 1

Copier

O : INT:
 DATE AND TIME:

4- In the SIMATIC software, create a « Source LIST » type element.

k55l 57_Prol0 - C:\Siemens',Step7'57proji57_Pro10

57 _Prall
=[] Station SIMATIC 300
= [f] CPU312 IFMIT)

=y
[£H Blocs

[=+(z2] Pragramme 57(1)

Couper
Capier

Caller

Effacer

Insérer un nouvel objet
Systéme cible

Gestion multiingue des textes

Renarmrmar
Propriétés de lobiet, ..
Propriétés spécifiquas de l'objet

Chrl4-
ChHl+C
ChrHY,
Suppr.
Source LIST
» Source SCL
N Fichier d'infarmations compilation SCL
Source GRAPH
= Source externe.. .
AlE+Entrée
»

5- In SIMATIC, paste the code in the window containing the source
LIST using the « Paste » command in the « Edit » menu,
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i CONT/LIST/LOG - [Source LIST{1) -- §7_Pro1045tz

Eichier Edition  Insertion  Systéme cible  Test  Afficl

D228 S| & |B=e «]« euls

FUNCTION FC 1 : WOID
EECIN

END_FUNCTION
ORGANIZATION BLOCE 0OE 100
VAR TEMP

OBEl00_EC _CLAEZ : EYTE;
OElO0_STRTUPR : BYTE:
OEl00_PRIORITY : BYTE:
OEl00_OE_NUMER : BYTE:
OEl00_R1 : BEYTE;
OEl00_RZ : BYTE;
OElO0_STOPF : WORD:
OEl00_STRT _INFO : DWORD:
OBEl00_DATE AND TIME : DATE AND TIME:
END_WAR

EBEEGIN

L Lf0;

MD:0 ;

Mg ;

M

MD1z;

MDA

I QS g

6- In SIMATIC, compile the source by clicking on.

At this point the importation is completed.

Structure of generated code

SIEMENS STEP7 language is organized in program and data blocks.
AUTOMGEN applications translated by the STEP7 post-processor are
broken down into multiple blocks. By default, the post-processor uses the
following blocks:

- OB1 organization block: this block calls up all the blocks that must
be cyclically processed,

- OB100 : blocks executed when the processor starts. This block sets a
bit to activate the initial Grafcet steps.

The FB blocks are used to process pre-settings, to manage the evolution
of boolean variables and time delays.

The FC blocks are used for the code issued by the application and for
the begin and end machine code.

An FB block is created for each application sheet.
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In addition, the sheets can be directly associated to a block (see
chapterAssociating code written on a sheet to a program block)..

By default, the post-processor uses the blocks FB1 to FB255 and FC1 to
FC239 when needed.

These values can be modified in the « System» element of the
configuration.
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The figure below illustrates the structure of code generated by the

SIEMENS post-processor:

Start file .SRT / Block FC
Presettings Block FB
Block OB1
Application n blocks FC
sheets .
Evol. of boolean Block FB
variables
Evol. of time Block FB
variables. .
End file .END Block FC
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Start file .SRT Block FC

Y\

Presettings Block FB
Block OB1
2pplication sheets \ nhblocks FC
Eval, of boolean Block FB
variahles
Evaol, of time variables, \ Block FB
Erd file .EMD Block FC
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Selecting program blocks to use

Blocks FC1 to FC 239 and FB 1 to FB 255 are used by default. Two
configuration elements are used to select other blocks.

Elements Values
[=]- Code builder options [warning, modify with care]
------- Optimize code No
------- Don't generate SFC steps evolution code Mo
------- Don't generate user bite evolution code Mo
------- Ize only one PLE-Bi-Horeschrorer i TG EM-bi— | Mo
_~=Tade blocs FL1-2
o dyiliary code blocs FB1-25

Associating code written on a sheet to a program block

When writing low level literal code or machine code on an organizational
chart on a « Task » type sheet, associate the code to a STEP7 block.

The task number determines the block type and number.
The generated code for that sheet must take into account the block type
and the instructions used in that block type (The set of instructions for

blocks OB and PB is limited).

The table below provides the correspondence between the task number
and the STEP7 block.

Task number STEP7 block

0to 255 OB 0 to OB 255
256 to 511 FC 0 to FC 255
512 to 767 FB 0 to FB 255

Specific examples

These examples are in the directory « <AUTOMGEN installation
directory> /Examples/Post-processors/S7300 ».The files have the same
names as the titles of the following chapters.
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Calling up a STEP7 block
Example of calling up STEP7 function blocks

Using an OB block
Example of an association of code written on a sheet to an OB block.
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This post-processor is used to program OMRON processors .

Select PLC model

Tht item « Configuration / Post-processor / OMRON / System /
Hardware configuration » must be used to select PLC model.

EIEMmEnts | ValEs
(=] Hardware setup
------- Code C5
....... CPU model C5
] Code buillder ophions [waming, modify
with ranel

Communication module

Communication OMRON ¥7.000 ﬂ
— Communication Portal——  — Parameterage
Speed Parity Sh:up bits Slave
Partal
2400
4800 Impaire
COp2 Sans
I:I:IM3 LN nbalnlnl
COk4 Re-establizh the optionz by default

Define as parameters by default Attempt connection

Ilze the parameters by default ]

Cancel

Setting communication module parameters

Transferring applications to the CX-PROGRAMMER software

- at the end of compiling in AUTOMGEN, double click on the
« Generated files / OMRON / step 2 » element,

L E STEPY [S7300)

EI OrMROM
P e m FPazze 1
. e m Passe 2
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- select all the lines,

LD AZOO11
ESET #0 HO HE511

- select the « Copy » command in the « Edit » menu

¥ AUTOMGEN - [OMRON - P2]
Jm Eichier | Edition Affichage Programme Quk

_sﬁ = E annuler Zhrl+Z
————— Rustatlir Zhr |-
b Couper Chrli

n Copisr Chrl+C

- In CX-PROGRAMMER, create a new application, display the
program area in mnemonics format,

sans nom - CX-Programmer - [NouvyAPIL.NouvProgrammel.Sectionl

| Fichier Edition | Affichage Insérer API Programme Oukls Fendtre |

= |§ Symbales ’
————— [ schéma ALT4D
& Q | 5555@ mnérru:unique:: ALT+M
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- select the program area and then paste the lines,

_| Segment | Pas | Instruction | Ope

zzzzzzzzzzzzzzzzzzz Editet. .. EFEFEE
Atteindre L

c'i'i';. Couper
Copier

B

_| Segment | Pas | Instruction | Opérande
1] ] LD P_First_Cycle
;;;;;;;;;;;;;;;;;;;; flN,;,;,;,;,HHmNNgéﬁﬁjﬁj,HHH,,,,,,,,,,,mH,ﬂﬁ,,,,,,mmmmﬁm,mm
HO
Ha11
1 2 LD 0.a0
3 RSET HOLmM
2 4 LD P_First_Cycle
5 SET HOLM
3 B LD HO.02
T A0 0.
o] SET HOLmM
4 9 LD oo
10 RSET HO.03
5 11 LD HO.o0
12 A RO 0.o0
13 SET HO.03
G 14 LD HOLM
15 ouT 10.00
7 16 LD HO.03
17 ouT 101
g 18 LD HOLM
19 ouT HO.o0
g 20 LD HO.03
M ouT HO.02
10 22 EMD{O017

You can upload the application in the processor starting from CX-
PROGRAMMER then return to AUTOMGEN to tune the program in
connected mode (remember to disconnect CX-PROGRAMMER from the
processor to be able to communicate from AUTOMGEN).
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Specific syntax

The following syntax is used to set the value of a data word.

$DMn=value

« n » is the word number;

«value» is a 16 bit value expressed by default in decimal or
hexadecimal if preceded by the character 'H'.

Example:

$DM10=50
$DM100=HA000

When writing low level literal code or machine code on an organizational
chart on a « Task » type sheet, associate the code to a interrupt task.
The task number is equivalent to the stop number.

Specific example

This example is in the directory «<AUTOMGEN installation
directory> /Examples/Post-processors/S7200 ».The file has the same
name as the title of the following chapter.

Interrupt task
Example of calling up a interrupt task
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This post-processor is used to program CEGELEC ALSPA C50 and
C100 processors.

Communication module

EEE Communication ¥7.000 ﬂ
Communication port tode
Part & UT PC or 7D0x box
COrA
COM2 " tModbus
COk3

Slave number |E3

Set az default parameters

Ilze az default parameters ]

Try a connection Cancel

Setting communication module parameters
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This post-processor is used to program SECHNEIDER ZELIO modules.
Communication module

ZELIO communication ¥7.001

— Communication port——

Puart

Define as parameters by default

COmMzZ
COr3

|lz& the parameters by default

x|

Cancel

Cori4

Attempt connection

]9

Setting communication module parameters
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This post-processor is used to program FPC 101, FPC 103 and FEC
FESTO processors .

Communication module

FESTO communication ¥ 7.000 El

Communication portal
Define az parameters by default

ESH% |lze the parameteres by default

Cori4

Altempt connection

Cancel k.

Setting communication module parameters

Generating a binary file

Binary files can be directly generated and downloaded in FPC 101 and
FPC 103 processors. The FST FESTO software workgroup in DOS or
WINDOWS is necessary for FEC processors.

Elements Yalues

[=]- Hardware zetup
i PLE model FPC103

S‘;electing a CPU type (direct generation of a binary file)

Importation in a FESTO software workgroup

Elements Yalues

[=]- Hardware setup
“ PLE madel MO
[=]- Software setup
________ File to irport to FEST O software after code building [PLC :herport. 2L

bModel=HO]

Generation of an AWL file compatible with FESTO workgroups

If you use the FST FESTO software workgroup in DOS, create the AWL
file in this software.

If you use the FST FESTO software in WINDOWS, open the generated
file in AUTOMGEN by double clicking on « Generated files / FESTO /
Pass 2 », select all the files, use the command « Copy » in the « Edit »
menu and then the command « Paste » in the FESTO software to
retrieve the generated code.
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Transfer the program to the processor with the FESTO software.

Then you can connect to AUTOMGEN (after you have disconnected the
FESTO software) by using the « Only connect ».connection mode.
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This post-processor is used to program ROCKWELL SLC processors.
ROCKWELL RSLogix 500 V5 software or higher is required.

The RSLogix 500 STARTER version cannot be used
to import files generated by AUTOMGEN.

Communication module

Communication ALLEN-BRADLEY ¥ 7.001 El

— Communication port — Setting Parameters
Speed F'arlt_l,l Stop bitz Slave
Part
4800
3600
I:I:IME Aan AN
COr3
COk4 E ztablizh default options
Set as default parameters Ty a connection
|1ze default parameters k. Cancel

Setting communication module parameters

Transferring programs to ROCKWELL RS-Logix 500 Software

In the element below you create a file used for exchange between
AUTOMGEN and RSLogix 500. This file will be generated after
compilation in AUTOMGEN
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= Code builder optiohs [warking, modify

with care)

------- Cptimize code Mo

_______ Daon't generate SFC steps evolution | Mo
code

_______ Don't generate user bite evolution Mo
code

_______ IJze only one PLC kit for each user | Mo
AUTOMGEM bit

Ilze i e o}
nzzible

( File to impart to ROCKMWELL C:hprog. zlc
------- HS_LI_IIGIK zoftware after code
DL

Generating an .SLC file compatible with RSLogix 500
Launch RSLogix500, then open the .SLC file generated by AUTOMGEN.

*H° RSLogix 500

File ‘Wiew Comms Tools  Window

MNew, ..
Open...
Open/Import SLC500 Program ﬂi
Path:  C:A
Eechercher dans : I g Dizque local [C:) j = £ B~
testsocket [ 1%ETL1000 ESSALSLC
TZ51 LW AYDRY Wi ESSAT_BAKOON.RSS
wtil 2z YT ESSAI_BAKODL . RSS
WINIZAPP [ 1zamples S ESSAI_BAKI99,RSS
WINDS |:I Zelio-program . PROG, SLC
WINDOWS FESSALRSS TOTO.5L
4 Type : Fichier SLC
Taille : 375 bytes
Maom de fichier ; IF'FEEIG_SLE e I

Type: |RSLagix [RSS.%ACH, *5LC) <] e |

Transfer the program to the processor using the RSLogix 500 software.
After disconnecting the RSLogix 500 software from the processor, you
can tune it from AUTOMGEN in connected mode.
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This post-processor is used to program SCHNEIDER TWIDO
processors.

Processor configuration selection

The « Configuration / Post-processor / TWIDO / System / Hardware
configuration » element on the browser is used to select the type of
processor.

[=- Hardware sebup
‘o PLC hardware setup file <AUTOM7DIRATWIDOATWDLCAATODRF

;.. Code builder options [warming, modify
(4] wiithy = arml

The « .TWD » file is a configuration file which must be generated with the
SCHNEIDER TWIDOSOFT software workgroup. The sub-directory
« TWIDO » in the AUTOMGEN installation directory contains the
configuration files for various types of TWIDO processors.

Communication module
x|

— Communication pot————  — Modem
Part Speed [ Use a modem
todem name

4300 - I

300
I |

14400 = FPhone number

Define as parameters by default I1z& the parameters by default Cancel

Altempt connechion k.
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This post-processor is used to program FX series MITSUBISHI
processors. The code generated by AUTOMGEN can be directly sent to
FX series MITSUBISHI processors or imported in MITSUBISHI FX-WIN
or GX-DEVELOPPER software.

Selecting the type of processor

« Configuration / Post-processor / MITSUBISHI / System / Hardware
configuration» on the browser is used to select the type of PLC.

Elements Walues
=} Hardweare setup

: PLC model F=0/F05
o Egdaly._i‘dﬁ options [warming, madify

Communication module

Communication MITSUBISHI ¥7.000
— Communication — Parameters

Part

COk1

COM3

COk4 Re-establizh the optionz by default
Define as parameters by default Attempt connection
Ilze the parameters by default ] Cancel

Setting the communication module
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Transferring programs to MITSUBISHI FX-WIN software

Select FXWIN in the element below.

=~ Hardware setup
“os PLE model F0 P05
= Code builder optians [warning, madify
with care)
------- Optimize code Yes
_______ Dan't generate SFC steps evolution | Mo
code
_______ Dion't generate uzer bits evolution Mo
code
....... Use anl i Mo
FGEM bit
"“»u_-B_u_iIding code mode FXW
M MesoLle el ——————

The English version of FXWIN must be used.
Importation has been validated for the 3.20 version of
FX-WIN.

After compilation in AUTOMGEN, create a project in FX-WIN. Open the
program in editing, instruction list and select « Enter » in the « Edit »
menu.

Transferring programs to MITSUBISHI GX-DEVELOPPER

software
Select GXDEVELOPPER in the element below.

[=]-- Hardware zetup

i PLE model F0/F405
= Code builder options [warning. modify
with care]
------- Optimize code ez
_______ Don't generate SFC steps evolution | Mo
code
_______ Don't generate uzer bits evolution Mo
code
_______ ze only one PLC it for each uzer | Mo
AU EER G
. Building code mode EKDEVELDF‘F‘E_ED
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Launch the executable « ATTOGX.EXE » in the AUTOMGEN installation
directory. After launching it, an icon « A7 — GX» appears in the
WINDOWS icon bar.

After compiling AUTOMGEN, create a project in GX-DEVELOPPER.
Open the program in editing, instruction list. Press the two SHIFT keys or
the LEFT SHIFT key and the F11 key at the same time for one second.
The program will be transferred to GX-DEVELOPPER.

To uninstall « A7TOGX » click on the icon with the right side of the
mouse. You can leave « A7TOGX » installed as long as it is necessary,
so you do not need to install and uninstall it every time you want to
import an application in GX-DEVELOPPER.
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This post-processor is used to program Q series MITSUBISHI
processors. The code generated by AUTOMGEN must be imported in
MITSUBISHI GX-DEVELOPPER software.

Communication module

Communication MITSUBISHI ¥7.001 x|
— Communication — Parameters
Speed PLC model
Part
0400 = Qoo
57E00 = Q0eH
COM2 hal " Other
COk3
COk4 Re-establizh the optionz by default
Define as parameters by default Attempt connection
I1z& the parameters by default k. Cancel

Setting the communication module

Transferring programs to MITSUBISHI GX-DEVELOPPER
software

Launch the executable « ATTOGX.EXE » in the AUTOMGEN installation

directory. After launching it, an icon « A7 — GX» appears in the
WINDOWS icon bar.

After compiling AUTOMGEN, create a project in GX-DEVELOPPER.
Open the program in editing, instruction list. Press the two SHIFT keys or
the LEFT SHIFT key and the F11 key at the same time for one second.
The program will be transferred to GX-DEVELOPPER.

To uninstall « A7TOGX » click on the icon with the right side of the
mouse. You can leave « A7TOGX » installed as long as it is necessary,
so you do not need to install and uninstall it every time you want to
import an application in GX-DEVELOPPER.
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This post-processor is used to program GEM PLCs.

Communication module
- Esplink
File | Edt Window Help

Setup Comms... Ctri+S 3 ;IEIEI
No. advises 0 Clients 0

No.Tx 0

Retries 0

No. Eng 0

Errors D

=10,

Last hardware (USART) error :
There are no errors.

Last ESP protocol error :
None

Setting the communication module

For setting the communication module parameters, launch the
ESPLINK.EXE file into the AUTOMGEN installation directory and select
the “Edit / Setup Comms ...” menu.
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This post-processor allows the SCHNEIDER ZELIO 2 modules to be
programmed.

Initializing the automaton

Before it can be used with AUTOMGEN, the LD firmware must be
downloaded into the ZELIO 2 automaton with the ZELIOSOFT software
from SCHNEIDER.

Configuring the module

The automaton must be configured with the ZELIOSOFT software from
SCHNEIDER and downloaded into the automaton with the same
software before downloading the application with AUTOMGEN.

Communication module

Communication ZELTOZ V7.0:00 il
— Part de comnunication —

Part Dréfinir comme paramétres par défaut

Comz Itilizer les paramétres par défaut Annuler
COr3
COr4

Faire un ezsai de connesion k.

Parameterizing the communication module
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This post-processor allows the PANASONIC automatons to be
programmed. PANASONIC’s FP WIN Pro 5 software must be installed
on the PC in order to be able to compile and transfer the program
generated by AUTOMGEN to the automatons.

PANASONIC’s FP WIN Pro 5 software must be launched before you can
launch a compilation or an execution for a PANASONIC automaton with
AUTOMGEN.

Selecting the configuration of the automaton

The browser’s “Configuration / Post-processor / PANASONIC / System /
Equipment configuration” element allows the type of automaton to be
selected.

=] Configuration matérielle
- Fichier contenant la configuration maténelle de | <AUTOMYDIR > \ip0.asc

['autamate

The *“.asc” file is a configuration file that must be generated with
PANASONIC’s FP WIN Pro 5 software workshop by using the “Export a
project” application of this software’s “Project” menu.

Communication module

Communication PANASONIC ¥8.000

— Port de communication—  — Paramétrage
Vitezze P arité Bitz de stop Esu:lave

Part

4300

3600
I:I:IME AT AN
COr3
COM4 Fiétablir lez options par défaut

Chemin d'acceés verz le logiciel FRWIM PRO
IE:'\F‘ngram FilezhPanasonic MEW ContralhFPWIRN Pro B4 akhfpwinpro.exe

D&finir comme paramétres par défaut Faire un ezsai de connesion |

I Anrler |

Utilizer les paramétres par défaut
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