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What is a plug-in?

A plug-in is a piece of software that installs itself into another application to extend the capabilities of that application. Abaqus
plug-ins execute Abaqus Scripting Interface and Abaqus GUI Toolkit commands, and they provide a way to customize
Abaqus/CAE for your particular needs or preferences. For example, a simple plug-in could automatically print the contents of the
current viewport according to some predefined options. A more complex plug-in could provide a graphical user interface to a
specialized postprocessing routine that you have written.

There are two types of plug-ins: kernel and GUI. A kernel plug-in consists of functions written using the Abaqus Scripting Interface.
In contrast to a kernel plug-in, a GUI plug-in is written using the Abaqus GUI Toolkit and contains commands that create graphical
user interfaces, which in turn send commands to the kernel. Both kernel and GUI plug-ins are available from the Plug-ins menu on
the main menu bar or from a plug-ins toolbox.

By default, several kernel and GUI example plug-ins are available from the Plug-ins menu on the main menu bar. You can use these
examples to see how plug-ins are created and to learn how plug-ins interact with Abaqus/CAE. In addition, you can access two
example plug-ins from a plug-ins toolbox. When you select Plug-ins > Toolboxes > Examples from the main menu bar,
Abaqus/CAE displays the Examples toolbox. You can click an icon in the toolbox to start a plug-in. Figure 1 shows the Toolboxes
menu and the Examples toolbox.

Figure 1. The Toolboxes menu and the Examples plug-in toolbox.
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Abaqus | Abaqus/CAE | Using plug-ins | The Plug-in toolset | Where can I get plug-ins?
Where can | get plug-ins?

Several plug-ins are provided with the Abaqus installation. You can view these plug-ins by selecting Plug-ins > Abaqus or Tools
from the main menu bar.

For information on how to view a document that describes the plug-in and its usage, see How can I get information about a plug-
in?.

Additional plug-ins are available in the https://www.3ds.com/products-services/simulia/simulia-academic-program/learning-
community/, which provides example plug-ins as well as access to a community of users that fosters the advance of the Abaqus
Scripting Interface and the Abaqus GUI Toolkit. Click Blog and filter by Process Automation to browse plug-in examples in this
community. You can also write your own plug-ins, as described in the rest of this chapter.

Abaqus | Abaqus/CAE | Using plug-ins | The Plug-in toolset | How can I get information about a plug-in?

How can | get information about a plug-in?

The Plug-ins menu that appears in the Abaqus/CAE main menu bar contains an About Plug-ins item that displays the About
Plug-ins dialog box. This dialog box lists all the plug-ins that are currently installed. As you click on each plug-in in the tree list,
Abaqus/CAE displays information about that plug-in, such as the author and the version. In addition, you can click View in the
About Plug-ins dialog box to view a document that describes the plug-in. For more information, see How can I provide
information about a plug-in?.

This information is specified as optional arguments to the plug-in registration command. As a result, if the author of the plug-in
chose not to supply some of these optional arguments, the corresponding information will not be available in the About Plug-ins
dialeg box.

Abaqus | Abaqus/CAE | Using plug-ins | The Plug-in toolset | How do I make a plug-in available from Abagus/CAE?

How do | make a plug-in available from Abaqus/CAE?

To make a plug-in available from Abaqus/CAE, you must place specially named files containing registration commands in one of
the directories that Abaqus/CAE searches for plug-ins. The registration commands can make a plug-in available from the Plug-ins
menu in the main menu bar, from a separate plug-in toolbox, or from both. This section describes how you make a plug-in
available from Abaqus/CAE.

In this section:

[ Where are plug-in files stored?

[3 what are the kernel and GUI registration commands?

[0 An example of adding a kernel plug-in to the Plug-ins menu
[4 An example of adding a kernel plug-in to a plug-ins toolbox
[9 An example of adding a GUI plug-in to the Plug-ins menu

Where are plug-in files stored?

Abaqus plug-ins can be stored in several locations. Native Abaqus/CAE plug-ins are included with the Abaqus/CAE installation.
External plug-ins (any plug-in installed after the Abaqus/CAE installation) should not be placed inside the Abaqus/CAE
installation.

Instead, you should install external plug-ins in any of the following locations:
* home dir\abaqus_plugins, where home_dir is your home directory.
* corrent dirlabaqus_plugins, where current_dir is the current directory.

» plugin_central_dir is an Abaqus environment parameter used to define one or more specific directories where plug-ins
are stored. This is typically a central location accessed by all users at your site if the directory is mounted on a file system
that all users can access. plugin_central_dir can be defined in the abagqus_v#é.env file or the Abaqus solver

custom_vé.env file. For example,
plugin central dir = "C:\\SIMULIA\\CAE\\plugins;U:\\shared\\CRE\\plugins"

Directories are separated by a semicolon on Windows systems or by a colon on Linux systems. For more information, see
Using the Abaqus environment files.

Abaqus/CAE will import any files in these directories that match the naming convention *_plugin.py. These files must contain
registration commands. The name of the file must follow the rules described in Standard Abaqus Scripting Interface exceptions.



What are the kernel and GUI registration commands?

The plug-in registration commands are located in the Plug-in toolset, which you can access from the main menu bar of
Abaqus/CAE. To access the registration commands, your script should start with the following statements:

from abagqusGui import getAFXApp

toolset=getAFXApp () . getAFXMainWindow ()} .getPluginToolset ()

You can use the toolset variable to do the following:

Add an item to the Plug-ins menu
The following statements add a kernel and a GUI plug-in to the Plug-ins menu:
toclset.registerKernelMenuButton ()
toolset . registerGuiMenuButton()
Add an icon to a plug-ins toolbox
The following statements add a kernel and a GUI plug-in to a plug-ins toolbox:

tooclset.registerKernelToolButton ()
tooclset.registerGuiToolButton()

The registration commands are described in Plug-in registration commands.

An example of adding a kernel plug-in to the Plug-ins menu

You use the registerRernslMenuButton () command to make a kernel plug-in available from the Plug-ins menu. The following example illustrates how you associate the simple
function described in An example of a Python module and a function, with a Print Current Viewport item in the Plug-ins menu. (The function prints the current viewport to a
PNG file.) The registration command references the kernel function printCurrentVe that is located in the Python module myUtils:

from abaqusGui import getAFXApp
toolset = getAFXApp() .getAFXMainWindow() .getPluginToolset ()
toolset.registerKernelMenuButt
pbuttonText="Print Current ¥
moduleName="myUcils', fun

urrentVp ()" )

The first two lines in the example provide access to the commands in the Plug-in toolset. The next line inserts a Print Current Viewport menu item under the Plug-ins menu in the
main menu bar. When the user clicks Print Current Viewport, Abaqus/CAE issues the following command to the kernel:

myUtils.printCurrentVp ()

The buttonText argument accepts a pipe-separated ( | ) list of words. The pipe separates submenu names from the menu button name. This allows you to group several plug-ins
under one menu. For example, if you have defined more functions in myUtils.py, you can use the following version of myUtils_plugin.py to register them under a cascading
menu:

from sbaqusGui import getAFXApp
toolset = getAFXApp() .getAFXMainWindow () .getPluginToclset ()
toolaet.registerKernelMenuButton (
buttonText="My Utils|Print Current Viewport',
moduleName="myUtils"', functionNeme='printCurrentVpi)' )

toolaet.registerKernelMenuButton (
buttonText="My Utils|Print Sections',
moduleName="myUtils', functionName=

intSections (}' )

toolset.registerkKernelMenuButton (
buttonTexc='My Utils|Print Materials®,
moduleName='myUcils', functionName='printMaterials()® )

The previous example results in the menu structure shown in Figure 1:

Figure 1. The effect of registering plug-ins under a cascading menu. *
Flugins Help K?
Toolboxes >
Abaqus >
Print Current Viewport
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About Plug-ins... Print Sections

An example of adding a kernel plug-in to a plug-ins toolbox

You use the registerRKernelTaolButton() command to make a kernel plug-in available from a plug-ins toolbox. When you add a plug-in to a toolbox, an item appears in the
Plug-ins > Toolboxes menu. When you select this item, Abaqus/CAE displays a plug-ins toolbox. Although you can display text in a toolbox, you will probably want to supply
an icon instead and not use text (for more information on creating icons, see Icons).

The registerKernelToolButtaon registration command uses the same arguments as the registerKernelMenuBucton command; however, it also requires a toolbox name. You can
use the buttonText argument to specify only a tooltip by preceding the tip text with "\t" as shown in the following version of myUtils plugin.py:

from sbaqusGui import getAFXApp, FXXPMIcon

from myTcons import vplconData

vpIcon = FXXPMIcon (getAF¥App(), vplconData)

toolset = getAFXApp() .getAFXMainWindow () .getPluginToclset ()
toolset.registerKernelToolButton (teoclboxName="'My Utils',
buttonTex \tPrint Current Viewp ', icon=vpIcon,
moduleName="myUtils’, functionName='printCurrentVp()' )

This example creates a My Utils item under the Plug-ins > Toolboxes menu. When a user clicks My Utils, Abaqus/CAE displays a toolbox with My Utils shown in its title bar.
When you click the icon in the toolbox, Abagus/CAE sends the following command to the kernel:

myltils.printCurrencvp ()
The same command would be sent to the kernel if you registered the plug-in in the Plug-ins menu.

The Toolboxes item, if it exists, always appears first in the Plug-ins menu; and the About Plug-ins item always appears last. Other items in the Plug-ins menu are listed
alphabetically.



An example of adding a GUI plug-in to the Plug-ins menu

You use the registerGuniMenuButton() command to make a GUI plug-in available from the Plug-ins menu. The following example shows how you can use registration commands
to add a GUI plug-in that creates a form that posts a dialog box prompting the user for input. When the user selects Plug-ins > My Utility, Abaqus/CAE activates the form.

Registration commands for kernel plug-ins must reside in a file separate from the kernel plug-in cede. In contrast, registration commands for GUI plug-ins can reside in a separate
file or in the GUI plug-in file itself. This example shows how you can combine the registration commands and the GUI plug-in code into a single file.

Form, getAFXApp

class MyForm(AFXForm) :

form cods goss hers

uginTeolset ()

When you make a GUI plug-in available from the Plug-ins menu or from a toolbox, the registration command references a GUI object that receives a message when the plug-in is
selected. The selector of the message is generated by combining the message ID that you specify together with the SEL._COMMEND message type. In most cases you will supply a
form or procedure as the GUI object and use ID_ACTIVATE (the default) for the message ID. Forms and procedures prompt the user for input, in most cases using a dialog box or
the prompt line. After receiving input from the user, forms and procedures then issue commands to the kernel. For details on creating forms, procedures, and dialog boxes, see
Modes and Dialog boxes. You can also create simple dialog boxes using the Really Simple GUI Builder plug-in; for more informatien, see Creating dialog boxes with the Really
Simple GUI {(RSG) Dialog Builder.

How are kernel plug-ins executed?

Abaqus executes a kernel plug-in by issuing a command to the kernel of the form moduleName.functionName. The module name and the function name are the names that you
supplied in the registration command for that plug-in.

When Abaqus/CAE starts and imports a plug-in, the directory in which the plug-in is located is stored by Abaqus/CAE. The first time that the plug-in is invoked, Abaqus/CAE
updates the kernel's sys.path list with that plug-in's directory. The next time that plug-in is invoked, Abaqus/CAE issues the commands inside the plug-in but does not update the
sys.path.

For example, consider the myUtils plugin.py and myUcils.py files described in previous sections. Assume that you stored these two files in a subdirectory called myPlugins in
the abagqus plugins directory in your home directory. The first time that you click Print Current Viewport in the Plug-ins menu, Abaqus/CAE sends the following commands to the

kernel:

me dir/abagqus plugins/myPlugins')

The next time you click Print Current Viewport in the Plug-ins menu, Abaqus/CAE sends only the following command to the kernel:

myUtils.printCurres
Since Abaqus/CAE updates the sys.path list, your plug-in code does not need to perform this task to import modules that it needs. This assumes that those modules are located in
the same directory as the plug-in. If you have to import modules that are not located in the same directory, you must augment the sys.path list. If you need to augment the
sys.path list, you should use functions that determine the file locations automatically, rather than hard-ceding the path to the plug-ins in your file. This makes it easy to move plug-
ins to different locations without having to modify their code. The following example of myUtils.py illustrates an example of augmenting the sys.path list:

wport ()

import sys, os

11 path {with

specification
name (absFath)

# myModule is located in subDir

Overwriting plug-ins

Upon startup, Abaqus/CAE searches for plug-ins in the Abaqus/CAE installation, your home directory, the current directory, and the directories specified by the
plugin_central_dir Abaqus environment parameter. If Abaqus/CAE finds a plug-in with the same name and case in multiple directories, the plug-in found later in the search
will overwrite one found earlier in the search. Plug-in names are case sensitive. For example, a plug-in named myPlugin is different from a plug-in named MyPlugin. The
overwriting approach enables you to use a customized version of a plug-in that resides only in your home directory or current directory; however, in most cases you should

avoid naming conflicts with plug-ins.

Python searches for modules according to the order specified in the sys.path list and stops searching as soon as it finds a match for the module name. For example, if you have a
utility module called myUtils.py stored in two different plug-in directories and these directories contain different code, both plug-ins will reference the same module—the one
found first in the sys.path list.

You can use Python's package style for storing and referencing your modules to avoid unintentional overwriting of plug-ins or accessing of the wrong module. Start by creating a
directory with a detailed name that is unlikely to be duplicated by others, and store your _plugin.py file in that directory. Create another directory of the same name within the
first directory, and place your other plug-in files in the newer directory with an empty file named __init_ .pv, so that the directory structure looks as follows:

When you import files in your code, use the package name to qualify the import. For example, inside torqueForm.py, you can qualify the import with the following statement:

Calculato.

from torg orqueDB import Torq



How are GUI plug-ins executed?

Abaqus/CAE executes a GUI plug-in by sending a message to the GUI object specified in the registration command for that plug-in. As with the kernel plug-ins, the first time that
a GUI plug-in is invoked, Abaqus/CAE updates the kernel's sys.path list with that plug-in's directory. In addition, Abaqus/CAE sends the plug-in's kernelInitString to the kernel
and updates the GUI's sys.path list to include that plug-in's directory. You can use the kernellnitString to initialize the kernel for commands that will be sent by the plug-in's GUI.
The next time that plug-in is invoked, only the message will be sent to the GUI object.

If you need to import files into the GUI that are not located in the same directory as the plug-in, you must augment the sys.path list as shown in the previous example. In addition,
if you need to augment the kernel's sys.path list, you should supply code similar to the following in the plug-in's kernellnitString, in this example the name of the file containing the
plug-in is myForm_plugin.py:

from abaqusGui import AFXForm, getAFXApp
class MyForm(AFXForm) :

form code goss hers
import os

# Full path (with name) to this file
absPath = os.path.abspath(  file )

# Full directory specification
absDir = os.path.dirname (absPath)

# Full subdirectory specification
subDir = os.path.join(absDir, 'mySubDir')
initString = "sys.path.append('$s')\n" % subDir

# myModule is located in subDir

initString += 'import myModule'

toolset = getAFXApp () .getAFXMainWindow () .getPluginToolset ()

toolset.registerGuiMenuButton (buttonText="My Utility',
object=MyForm(toolset), kernellnitString=initString )

Abaqus/CAE modules and plug-ins

By default, a plug-in appears in all Abaqus/CAE modules. However, you can use the applicableModules argument of the registration commands to specify individual modules in
which a plug-in is available. If a plug-in is not applicable to the current module, its menu item will be hidden in the Plug-ins menu. For example, if you specify that a plug-in is
available only in the Part module, you will not see that menu item under the Plug-ins menu unless you are in the Part module. The following registration command makes the
plug-in available in only the Part and Assembly modules:

toolset.registerKernelMenuButton (
buttonText="Frint Materials',
moduleName="myUtils', functionName='printMaterialsa(}',
applicableModules=('Part', "Assenbly'))
Abaqus/CAE uses similar functionality to hide items in the Tools menu as you move between modules. For a full description of the arguments to the kernel and GUI registration
commands, see Plug-in registration commands.




