¢’ Introduction - Overview

Welcome to FactoryPMI 3 featuring SQLTags™!

FactoryPMI is a powerful and unique platform for creating HMI/SCADA systems, and so much more. The key to
FactoryPMI's advantage is its web-based deployment and database-centric architecture. This allows properly
authorized users to launch the client from anywhere, and allows you to incorporate any type of database data into
your projects.

There are three main components to the FactoryPMI architecture: The Gateway, the Designer, and the Runtime.
The gateway is the central clearing house that allows you to launch clients, the designer, and to communicate with
the databases. The following diagram shows an overview of the system:
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There are several important areas that are simplified in the image, but warrant discussion (going from left to right):
PLC to Database Bridge: Since FactoryPMI talks to databases, a separate program must be used to communicate
with PLCs. For this purpose Inductive Automation offers FactorySQL, a high performance and versatile PLC to DB
bridge. In many ways this separation is actually advantageous, as it allows a much finer level of control, not to
mention wider range of features, than is normally available in systems that communicate with PLCs directly.
Database(s): There are 2 databases shown to illustrate that FactoryPMI is not restricted to one database, orits
own database formats. You can connect FactoryPMI to any number of databases throughout your organization,
allowing you to draw together many sources of data in one spot.

Networking Infrastructure: FactoryPMI is web-deployed, meaning that the designer and all clients are launched
through Internet technologies. This means that you can use your existing network infrastructure to restrict and
control access. FactoryPMI is also capable of working with Microsoft ActiveDirectory® to restrict access.

Help File Organization

This help file is organized in 4 main sections:

Introduction

This section provides the basic information needed to get started, including how to install and activate (if
necessary). Also, it provides a quick start guide that walks you the steps that would be necessary to get a simple
project up and running on a fresh installation.

Gateway
This section provides information on the Gateway, including how to add and configure new projects, how to set up

database connections, and authentication profiles.


http://www.factorysql.com/

Designer
This section explains the designer, which is used to build FactoryPMI projects.

Technical Reference

This section provides a more straight-forward technical reference of the advanced technologies that you can use
inside of FactoryPMI.

Extended Help

As no manual can fully cover every conceivable situation or topic, it's important that you know where to go for
answers. The first and best place is the Inductive Automation Website, where you can peruse the issues and
questions that other users have encountered.

From there, you may E-mail Us. We strive to provide a quick turn around on answers - usually within 24 hours.
Finally, registered users may call us toll-free at 1-800-266-7798.
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"_... How to Install The Gateway

FactoryPMI's installation is straightforward, much like other windows
installations you have performed. Simply run the installation executable, and

follow the instructions. Note that this installer installs the FactoryPMI FactoryPMI Gateway is also
Gateway, which is a Windows service. The FactoryPMI Designer and Runtime available for Linux! Download the
aren't installed traditionally, rather they are web-launched by the Gateway. tarball from Downloads Page and
See Project Launch Page for details. read the README for details.

The main configuration for FactoryPMI will be done after the installation, from the web based Gateway Configuration
Page. The FactoryPMI Gateway is a web server, so you access it through a web browser like Internet Explorer or
Firefox. Once you install the Gateway, you simply point your web browser to: http://localhost:8080.
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Fig. 1: You must agree to the FactoryPMI license terms before installation. Settings page for details.
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Fig. 4: Install Progress. Install will take a minute or two on most machines.
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Thank: yau For inskalling FackoryPMI, Installation is now complete. After skarking the service,
wou can access the launch page at htkp:/flocalhost: 3080, The default HTTP port is 8080, and
the inital Username/passwiord For the configuration section is admin/passward, Please change
the password to something mare secure as soon as possible,
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Fig. 5: After installation is complete, you can start the service and launch the FactoryPMI launch/configuration
page. The configuration page can only be reached if the service is running. For information on configuring the
service, visit the Gateway section.
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.}. About Trial Mode

FactoryPMI's trial mode provides a way for you to try our software without any feature restrictions. This allows you
to fully evaluate our software to make sure that it's right for you.

The only restriction in the trial mode is that you get two hours of Client runtime at a time. This means that
whenever you have a Client running, your two hour trial window is decreasing. When your two hours run out, any
running Clients will stop running, and you will have to log into the FactoryPMI Gateway and start a new 2-hour trial.
You can do this as many times as you want, which means that you can evaluate it for as long as you want! This
system gives you flexibility to evaluate our product, while making it impractical for industrial use.

g This server is running in Trial Mode. Activate Now!

‘ou have 1 hour, 50 minutes of Runtime trial time remaining. What does this mean?

Running FactoryPMI Designer does not cause your trial window to decrease. In fact, the Designer isn't affected by
the trial mode at all. This means that you can design an entire project on an un-activated FactoryPMI Gateway.

When your running clients run out of trial time, they look like this:

d B Ex|

"“ storyPMI

Your FactoryPMI Runtime trial period has expired.
Please log into the FactoryPMI

Gateway web configuration intarface
to start @ new 2 hour trial.

Exit inductive
AUTO OH

Visit the FactoryPMI Gateway to start a new 2-hour trial window.

20 FactoryPMI Gateway Configuration
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Logged inas: admin [logout] [restart] [shutdown)

FactoryPMI Gateway Server Status

System Status

Yersion 1.4.6 (busld 617)
Java Yersion Sun Microsystems Inc. 1.5,0_04
Memory (used/ %3.45mb | 254.06 mb

max)




Types Running Since Thu Dec 08 14:10:26 PST 2005
Authentication Uptime 1 days, 2 hours, 45 minutes, 12 seconds

Frofiles @ Runtime trial period has expired

27 Launch Reset Trial Period

m \ Click here to start a new

SonaTIoN 2-hour trial window

FactoryPMI v. 1.4.6 s @ 2002-2004 by Inductive Automation. Al rghts resarved. [view bcenss]

2) This server is running in Trial Mode, Activate Now!

Your 2-huoisr Riuntime trial period has expirad. Log in ko resat &, What does this mesn?

For information on how to register, see Registration and Activation.
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R Registration and Activation

Registration and Activation is the process by which you activate your purchased copy of FactoryPMI in order to
remove the time limitation. Registration refers to the act of acquiring a CD-Key, and entering it in the program.
Activation refers to notifying Inductive Automation that you are using that cd key for an installation, and in most
cases can be done instantly over the Internet.

To begin the process, click one of the "Activate Now" links, such as the one on the bottom of the gateway pages:

Mode. %tiuate Now!

es, What does this mean?

This will bring you to the following page, where you may choose to purchase FactoryPMI if you do not have a CD-
Key (redirects you to our website), or continue with activation.

el FactoryPM| Activation Explained - Microsoft Internet Explorer
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£ Purchase

DCon't have & CD-Key yet? Puichase one onlne or call Inductive Automstion &t 1-800-266-7T98.

'_5\ Activate

Already have a CO-Key? Continwe on bo activation,

FactoryPMl v. 1.0.0_17 i & 2002-2004 by Inducthe Automation. A rights reserved. [view kcensa)

&) & internet

The following screen asks which method you would like to use for activation: Internet or phone. If the computer
you are installing on has an Internet connection, choose Internet, as it is the quickest way. If the installation
computer does not have an Internet connection, click Phone. (NOTE: If a different computer near by has an
Internet connection, you may complete the Phone activation yourself by going to
InductiveAutomation.com/Support/Activate)

3 FactoryPM| Activation Explained - Microsoft Internet Explorer
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Activate Step 1: Choose Method

Q Activate Over the Internet
—

IF ol have &6 inkernel conmection, this i the asskest way to sctivate,

Activate Over the Phone

IF you don' hawe an internet conneckion, you can acthvabe over the phone.

FactoryPMI v. 1.0.0_L7 i € 2002-2004 by Inducthe Autaomation, A rights reserved. [view lcensa]

£ ® Intemst

Irregardless of the method you selected, the following screen will ask you to enter the cd-key. The cd key can be
found on the inside insert of the cd case, or if you purchased online, it was displayed at check out and emailed to
the address you provided. It is a 6 character string, formatted like XXX-XXX.
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actoryPMI v. 1.0.0_17 2=20004 by Inductive Automation, Al rights reserved. [view lcense]
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Phone Activation

The following screen will appear:
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Activate Step 3: Call For Activation

Please call 1-800-266-TT98 to speak bo an Inducties Aubomation customer reprasentatiees, They will nesd
the Install-Key ksted bedow. Enter the Activation-Key given bo you into the boo below and bt Actheate”

Activation Information:

CD-Key HHH-HAX

Install-Key MM K-XHAM-XHXX
Activation-

Key

FactoryPMI v, 1.0.0_17 & & 2002-2004 by Inductive Automsation. Al mghts resarved. [vew kense]

&] Done D intemet

When you call, or when you go to the support website, you will be asked for the Temporary Install key. This key is
different each time you come to this page, so DO NOT CLOSE or refresh the browser window until you have finished,
or you will have to start over. After giving this key, you will be given the Activation Key in response. Enter it in the
box, and click "Activate".

If everything is successful you will see a thank you screen. Otherwise, you will be given an error message and a hint
at what might be wrong.

Internet Activation

Internet activation will try to contact our server and process the request. If everything goes well you will receive a
thank-you screen. Otherwise you'll be given an error message.

If Internet activation fails several times, try activating over our website at support.inductiveautomation.com
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;w Quick Start

This guide steps you through the bare minimum to get to designing and launching your first project.
1. Install FactoryPMI. Using your Install CD, install FactoryPMI. See How to Install for more details.
* Factory?M| Setup * |: ._ o rf|
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Planse walt while Factory P 15 being installed.

Extract: config_header png
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2. Login to FactoryPMI Gateway. Browse to your FactoryPMI Gateway Configuration website by pointing
your web browser to http://localhost:8080/setup. The username/password is admin / password
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3. Add Datasource Connection. Click on the Datasources / Connections link. Click the green "add" button.
Fill in the parameters to connect to your datasource. You will need to restart FactoryPMI after adding the

datasource.
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4. Add Project. Click on the Projects / Manage link. Click the green "add" button. Give your project a name.
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5. Launch Designer. Click on the Launch Designer link. When it loads, log into the designer with the same
username/password as you logged into the Gateway Configuration website. Open the project you created.

6. Add Window, Components. Add a window, and put some components on your window.
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7. Save Project. File->Save (Ctrl+S) or click the save icon H.

8. Launch Project. Go back to the FactoryPMI Gateway Launch Page http://localhost:8080. You will see
you project listed there. Click on it to launch the client. That's it!
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PO SQLTags

SQLTags™ Introduction

SQLTags™ is a technology that simplifies HMI/SCADA development within
FactoryPMI making status and control a snap. It turns any SQL database into Did you know...
a high performance industrial tag database. Tags are driven by OPC, or even

by expressons ore SQL query results. FactoryPMI 3.0is fU”y backward
compatible. You don't have to

use SQLTags™, but they will

SQLTags Browser o & o make life easier!
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Ease of use
While your tags reside in your SQL database, giving you state-of-the art performance and reliability, the
SQLTags Browser in FactoryPMI gives you a drag and drop interface to your SQLTag database. Object
creation, property binding, and tag editing has never been easier. You don't need to know any SQL in order to
use SQLTags!

Performance and Scalability
SQLTags™ creates a well engineered database schema in any SQL database. Adding concurrent FactoryPMI
runtime clients will not increase SQL database or OPC load. Several thousand changing tags per second is
not unreasonable on a modest PC. Unchanging tags have a negligible effect on performace. This means that
systems with 500,000 tags are perfectly reasonable, or even more depending on the infrastructure running
the database.

Integrated component feedback
SQLTags™ features a quality and overlay system for FactoryPMI component status. If a tag's data quality is
anything but good, a component that depends on it will get a visual overlay. Input components display an
animated overlay while write pending requests are being written.

Enhanced functionality
System SQLTags™ provide easy access to status that is more typically obtained with script. Any object can
easily be used to display realtime information such as: current date/time, username, IP address, etc. Bi-
directional support makes it easy for components to interact with the database or PLCs. Metadata for each
tag adds units, tooltips, formatting, value ranges, and other useful information.

How Does it Work?

SQLTags™ creates a tag database on a FactoryPMI datasource. FactorySQL keep this database updated including
OPC and expression evaluation and alerting. Multiple FactorySQL installations can drive one SQLTags-enabled
database, with each FactorySQL instance driving a subset of the tags.

SQLTags™ features come up in many sections of this user manual:

e SQLTags Overview - A good starting point




SQLTags Browser - Main SQLTags panel
SQLTags Editor - Edit SQLTags
Scan Classes

Component Overlays - Describes component status feedback for users
e Drag and Drop operations

Also new in FactoryPMI Version 3.0:

FactoryPMI Client Diagnostics
Component Quality codes/overlays

Components:
1-Shot Button

2 State Toggle Button
Multi-State Button
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P Gateway Overview
The FactoryPMI Gateway (or "Service" as it is sometimes called), is the core of the overall system. It is the central

repository that stores the projects, connection settings, authentication settings, and the location from which
clients are launched.

hLa unches——

FactoryPMI Gateway (web server)

FactoryPMI
Designer Databa
HDesignsh__ JDEC/
Projects Datasource ~
Connections
l ~JpBC
FactoryPMI Runs™ | ik Sl
Runtime | — ' Datafy

Authentication
Frofiles

Uses |
« — — | Audit Profiles Ti
|

Images
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The gateway is run as a windows service, holding a small internal database, and running its own small web server.
By default, the webserver is configured to run over port 8080, so you can reach it by going to
"http://localhost:8080". The use of port 8080 is to reduce the chances of conflicting with another web server, such
as IIS, that might be running on the computer. However, if this port is already in use, the server will not be able to
function, and the port will need to be changed. To change the port, use the FPMI Gateway Utility, found under the
FactoryPMI start menu folder.

T—Lau nches—

When you open the gateway's address, you'll see the Gateway Launch Page. This page contains links to launch a
project, open the designer, or access the gateway configuration page.

The gateway has many, many configurable options, which are covered throughout this section of the help file. In
general, configuration "out of the box" should work fine, but you'll want to learn more about all of the full
possibilities soon.

At bare minimum, to get the project going quickly, you'll need to Create a Datasource Connection, and Create a
New Project

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



.@ Project Launch Page

The project launch page is the first page you see when you go to the Gateway's web page. It serves as the central
"home" for everything FactoryPMI can do. You open the launch page in a web browser by opening
http://localhost:8080

By default the Project Launch Page listens over all IP addresses on all adapters. The default port is 8080 and may
be changed in the configuration page.
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Projecis

Default Launch works by clicking on the application name or logo. The launch method and Optional Launch Method
links are set in the project property of the configuration page. Options are the next 3 launch modes. Default launch
is Web Start.

Applet runs inside the current browser window. It's suitable for small applications or embedding in a corporate
intranet site.

Web Start (Windowed) is the typical application for a desktop machine. The project will open in a new window.
Java Web Start will prompt the user to integrate the project into the user's desktop and start menu, allowing the
user to launch the without having to open a web browser.

Full Screen (Web Start) opens the project as if it is the only application running on the computer. Typical windows
and borders do not show up. This is the ideal application for touchscreen computers to replace PanelView type
control terminals.

Click here to see an example of different launch methods.

Java Detection is covered here. The links at the top of the page allow easy access to other features:



images/launch.gif

;: Lawnch Designer

Launches the FactoryPMI Designer application via Java Web Start. The Designer is the FactoryPMI project GUI
creation tool.

'\r Gateway Status
Opens Gateway Status page, where you can find useful statistical and diagnostic data about the Gateway
web server.

w  Configuration

o
This link brings you to the Gateway Configuration section of the Gateway's web interface, which is where all
of the configuration of things like projects, datasources, authentication, auditing, etc is done.

Q. Help
Opens the web based help file.
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2

& Launching Projects

Launching projects is simply a matter of clicking a link on the Project Launch page. It is often best to create a Windows shortcut.

FactoryPMI Launch paths:

e Java Web Start - http://IP:PORT/gateway/launch/PROJECT.jnlp
e Full Screen - http://IP:PORT/gateway/launchfs/PROJECT.jnlp

e Applet - http://IP:PORT/gateway/applet/PROJECT

e Designer - http://IP:PORT/gateway/designer/designer.jnip

| FactoryPMl Launch Page - Microsoft Internet Explorer
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Launching a project
Click Here

;v Skeleton
.;v TrainingPants

,;y docs_test

-

$ o2

@ "'ﬂ Local intranet

Launch method examples:
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¢’ Gateway Monitoring/Control Utility

The gateway monitoring tool is a useful utility that allows monitoring and control of the FactoryPMI Gateway
service. It allows you to change a few crucial aspects of the server as well. It can only be run locally on the
FactoryPMI gateway computer

To launch the utility, click the shortcut under Start -> Programs -> FactoryPMI -> Monitor FPMI Gateway.

A ractoryPMI Gateway Control =10 x|
Gatewsay Status

Status: RBunning

Cluster Status: MASTER
Fart: 80&0

Yersion: 2.1.1 (huild 1094

Gatewsay Control

Start || Stop ‘

Gateway Configuration
Choose a configuration actian...

Launch Main Fage ||E|| | gl |

| Close

Gateway Status indicates the status of the service, cluster position, port, and software version.

Gateway Control allows you to start and stop the service. This equivalent to typing net start/stop factorypmi in a
command prompt.

Gateway Configuration

[ Menutem

Launch Main Page || Opens the default web browser to the FactoryPMI Project Launch Page
Launch Config Opens the default web browser to the FactoryPMI Gateway Configuration Page
Page

Reset Password Resets the default password to user:admin password:password

Set Port Changes the TCP port that FactoryPMI uses. The default is 8080

Remove Config Allows the Gateway Configuration Page to be accessed from any IP address
Page IP

Restrictions
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¢’ Java, Web Start, and Applets

This page goes into some of the more technical details of how the FactoryPMI launches runtimes and designers. If
you are a new user, feel free to skip this page for now. It is meant for users who have some familiarity with the
system, to help them overcome some of the issues that arise with web deployment.

As you have assuredly realized by now, FactoryPMI is based on Java. It uses two Java technologies to achieve
web-deployment: Java Web Start and Applets. The main deployment issue that every FactoryPMI user will have
to face is: do the client computers that I want to deploy my FactoryPMI project on have Java, and if so, what
version? You'll find that this question is a bit more involved than it might seem. It is complicated by issues such as
computers with multiple versions of Java installed, computers that have other Java programs running that require
versions of Java other than what FactoryPMI requires, etc. FactoryPMI has a number of launching features that aim
to ease the headaches involved, which are your first tool in diagnosing launch problems.

The Detection Applet

(Note: This guide is assuming that Windows is being used). FactoryPMI requires the Java Runtime Environment
Version 5.0 (also known as 1.5.x) or 6.0 (also known as 1.6.x). It can be downloaded from Sun Microsystems
at http://www.java.com/en/download/manual.jsp. The installer is also packaged with FactoryPMI Gateway, and can
be found at http://serveraddress/JavaInstall. The Java Version Detection Applet is a very small Applet that
will run in most versions of Java. It is displayed on the Gateway's launch page to detect the version of Java that is
running on the machine viewing the page. If everything is working correctly, it will look like this:

«
—-\—j The correct version of the Javal™ Platform has been detected on your computer!
Java

Note that you can click on the image (which is the applet) and more information about your Java version will be
shown. If Java is installed, but the wrong version is installed, the Detection Applet will look like this:

) '/ifl If you don't see the Java™ logo with a green check on it, the correct version of Java
ey was not found on your compluter, FactoryFMI needs Java in order to launch a
]ava project. Clhck here for help instaling Java.

And if no Java is installed, or aw}very old version of Java is installed, the Detection Applet will look like this:

= If ol don't see the Javam lago with a green check on it, the correct version of Java
was not found on your computer, FactoryPMI needs Java in onder to launch a
praject. Click here for help instaling Java.

The detection applet is accurate 95% of the time in Internet Explorer 6, however there are some situations that
will cause it to be inaccurate:

The applet is displaying the "wrong version" image, but I have Java Version 5.0 installed! This can be
caused by having multiple versions of Java installed, especially if you viewed the launch page, installed Version 5.0,
and then viewed the launch page again without restarting Internet Explorer. Projects will still launch correctly.

The applet isn't loading (displaying the "no java"), but I have Java Version 5.0 installed! This is caused by
having a custom Java installation that didn't install support for the <Applet> tag in Internet Explorer. Projects will
still launch correctly using the Web Start method. You can turn on <Applet> support by going to Start > Control
Panel > Java > Advanced > "<APPLET> tag support" and checking the "Internet Explorer" check box.

If you are deploying in a scenario where the detection applet is giving false negatives too often, you can simply
turn it off in the System Settings page.

Installing Java

If you need to deploy on a computer that doesn't have Java version 5.0 installed, you will need to install it. If you
have Auto-install (see next paragraph) turned off, and you go to that computer and try to launch a project or the
designer, the launch links will detect that you don't have Java, and let you know. The detection routine in the
launch links is very accurate on Internet Explorer 6. On other browsers, however, it doesn't work, and always lets
you try to launch the project. See Java Web Start and Applets for more info about what may happen on other
browsers.



http://www.java.com/en/download/manual.jsp

In order to install Java Version 5.0 on any computer, you need to have administrator privileges on that computer. If
you don't, you will need to work with the IT department in order to have them install Java for you. Your main Java
installation option is whether to install manually by going to http://serveraddress/Javalnstall, or to let
FactoryPMI auto-install Java when the user tries to launch a project without the proper version of Java installed.
Auto-install is turned off by default; you can turn it on in the System Settings page. Auto-install only works on
Windows, running IE6 with ActiveX controls enabled, and the user has to have Administrator privileges on their
computer.

Java Web Start and Applets

FactoryPMI Gateway uses one of two Java technologies to achieve web-deployment: Java Web Start or Applets.
Applets let your FactoryPMI project run within the web browser, at a fixed size. A project is launched in an applet
by going to the Launch page, or navigating directly to the URL:
http://serveraddress/gateway/applet/projectname. Applets are usually useful for small, dashboard-like
applications. Java Web Start is the preferred launch method for FactoryPMI.

Java Web Start is a full-fledged application web-deployment technology. It works by invoking the Java runtime
environment on a computer whenever a user goes to a *.jnlp file. This is why the direct launch URL for projects
using Java Web Start is: http://serveraddress/gateway/launch/projectname.jnlp. When Internet Explorer
goes to this link, it knows that Java should be used to launch that file, which is how the project is started.

The first time a user loads a Java Web Start project, it will download all of the JAR files that make up the
FactoryPMI runtime. These will only be downloaded the first time - then they are stored on the user's hard drive.
The user will be asked to trust the Inductive Automation certificate, because FactoryPMI caches information to the
hard drive as well. Finally, on the first load, the user will be given the opportunity to integrate the application with
their desktop. This is akin to the familiar act of installing a stand-alone program: it will put a link on their desktop
and in the Start Menu. From then on, the user doesn't need to go to the Gateway's launch page to start the
project. You can even drag one of these shortcuts into the Windows startup folder so that the application opens
automatically on startups (useful for dedicated workstations and kiosks)

If for whatever reason you want to make Java Web Start 'forget' that it has ever seen an application, use the Java
Control Panel. Launch this by going to Start > Control Panel > Java. If you want to clear out everything, click
on Delete Files... under the General tab, and hit OK. To remove a particular Java Web Start application, click
Settings and then View Applications. This gives you a detailed view of all of the applications that Java Web Start
is aware of. It won't hurt anything to remove these - all it means is that next time you launch that application, you
will have to re-download the JAR files.
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¢’ Gateway Clustering for High Availability

What is Clustering?

The FactoryPMI Gateway can work in a cluster. A cluster is any number of Gateways (on separate physical
machines) that are on the same network and are members of the same cluster. These Gateways share all
configuration data (projects, datasource configurations, plugins, user sessions, etc). There are two reasons to
cluster multiple Gateways together:

Redundancy Did you know...

Normally if the computer running the Gateway crashes or loses network .

communication, all running Clients will lose their connection, causing Suslny Faciselny AL G?teway IS a

downtime! Clustering reduces downtime by introducing redundancy into ”_‘ember of a clusterl Most are

the system - as long as one node of the cluster is up and reachable from simply mempers Gl L-GeE

the Clients, the Clients will remain usable. For more redundancy, simply clugiens. s slloms aIIo_ws tinz
Gateway to always act in the

add more nodes! ML
same manner, simplifying it and

Scalability . . e
Clients spread their load out evenly amongst all cluster members. This L priing) S s ey,
means that in a 3 node cluster, each Gateway node only handles the When you first install a
request traffic for 1/3 the amount of total running clients. This enables FactoryPMI Gateway, it is
very high concurrent client counts. Gateways getting bogged down in assigned a random cluster name,
traffic? Simply add another node to the cluster to increase capacity. like PrivateCluster2819. When
This is called scale-out, as opposed to scale-up, which involves buying you install another Gateway on
specialized (expensive) computers to increase capacity. the same network, you could
have it join that cluster, but it is
How do I set it up? a better idea to assign both
Gateways to a cluster name that
Setting up clustering is very simple. Two Gateways will be in a cluster if: has more meaning like

TankFarmCluster. YOU can
have multiple distinct clusters on
the same network - they just
need different cluster names.

1. They are on the same subnet. (Actually, if they can communicate
via UDP multicast. A good network administrator should be able to
enable multicast communication between different subnets)

2. They share the same cluster name. To set the cluster name, go to
the Gateway's configuration section, and navigate to System > Cluster. Set the cluster name. This will

cause the Gateway to restart, and when it starts back up, it will join the new cluster.

When a Gateway starts up, it joins the cluster specified by its cluster name. If there are no nodes already in this
cluster, the Gateway becomes the MASTER node of the cluster. If there are already nodes in this cluster, the
gateway joins the cluster. This means that the gateway will assume the state of the cluster's MASTER node.

When a Gateway joins a cluster upon startup, it assumes the state of the cluster, overwriting any
projects, datasources, authentication profiles, etc in that Gateway. Make sure you join empty (newly
installed) Gateways to already-configured Gateways, not the other way around.

To be extra clear, lets look at the steps involved to take a standalone, already configured Gateway and turn it into
a 2-node cluster. Lets call the Gateway that is already configured with projects, etc, Gateway A, and the new
Gateway that we just installed on another computer Gateway B. Lets say we want to call our new cluster
MyCluster.

Go to the configuration site of Gateway A. Set the cluster name to "MyCluster" and let it restart.
Gateway A will restart and become the MASTER of cluster MyCluster.
Go to the configuration site of Gateway B. Set the cluster name to "MyCluster" and let it reboot.

Gateway B will join cluster MyCluster, first copying the configuration out of Gateway A.

AR N

The two nodes are now in cluster MyCluster and are sharing configuration and session information.

If the MASTER node of a cluster crashes, another node will become the new MASTER node. When the crashed node
comes back online, it will become a MEMBER node. It isn't important which node is the MASTER node. All Designers
communicate only with the MASTER node. Clients communicate with either the MASTER or MEMBER nodes.



How do I tell whats going on in my cluster?

Having trouble visualizing what is going on in your cluster? Fear not! Simply go to the Gateway Status page of any
cluster node and click on the Cluster Map tab, where you will see an image representing the state of your cluster
at that moment in time. Refresh the page to see any changes.

A 3-node FactoryPMI cluster with 9 clients and 2 databases:

FactoryPMI Client FactoryPMI Client
Addrass 192.168.1.118 Address  192.168.1.133
Usamame Phillip Joghs Usemame Conor Dennis.
Project  Bottling Froject  Production

FactoryPMI Client

Address 1921681172 FactoryPMI Client
Usemame Phillip Joghs Address  192.168.1.108
Project  TankFarm Usamame Brent Johnson

Project  Production

dress 192.168.1.116
Status  MASTER

FactoryPMI Client
Address 192.168.1.142
Username Van Baskett
Project  TankFarm

Address 192.168.1.109
Status Online

FactoryPMI Client
Addrass 192.168.1.158
IIsamame Carl Gould

Address 192.168.1.118
Stalus MEMBER

Project Production

FactoryPMi Client
Address  192.168.1.140
Username Bryon Roby
Project Production

FactoryPMI Client

Address  192.168.1.104 FactoryPMI Client
Username Brent Johnson Address 1921681137
Project  TankFarm LUsername Tillie Hall

Projact  TankFarm

ClisntDesignarto Gateway Connection

Cluster Connection

Database Connaction

L Youare here




| =
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;w FactoryPMI Configuration

The FactoryPMI Configuration Web Page allows you to adjust virtually every aspect of the service. To get to the
configuration area, click the icon on the launch page:

k Configuration

Or to go http://serveraddress/setup , where serveraddress is your server name or IP address including port (in
most cases "localhost:8080").

You will be asked to log in. The default username and password are admin/password. Change this as soon as
possible.

Please Login

Username | |

Password | |

After a successful log-in, you will be taken to the configuration homepage, which will look similar to:

TR Faart s AL Gk eway Setup - Mecrosalt Intermet Esplorer __"|_gm|.%|
i o g it e | & |
OBk - - (=] 3] | Hsewch Fwetes €| (- L TS .
ks | ] bt o abost 080 sbupiSetuphan = Bl
FactoryPMI Gateway Configuration
P LAHT MANAGE EHT | AT EEFacC.E
Loggedin o admin [ooout] [resart] [shutdewn]
a'ﬂ FactoryPMI Gateway Server Status
v
Cluster Version 2.0,1 (busd 10754)
Projects | Java Version Sun Micredystens [ee, 1,6.0_01
Manage [h-Eey (- activate’
Datasources m} 194, 42m8 | 1, 016,02 by
Drivars Ruring Since Fai sy (4 20:49:20 EDT 2007
Types Ligtime: 0 days, 13 hours, 39 mirubes, 43 seconds
Authentication
Frofiles
Types
Auditing
Profiles
Phagins
Images
Manage
w? Launch
Designer
} stmu:w
@ velp
£ inductive
FactoryPMl v, 2.1,1 5 & S002-2004 by Inductive Automation. Al rights reserved. [visw kcenss) il
el ] || 1% bocal ntranet o

This starting point also serves as a Server Status page, showing statistics on how much memory is being used, and
how long the service has been running.



The structure of this section of the help file is designed to loosely follow the structure of the menu on the left side
of the config page. You should browse from top to bottom and become acquainted with the options that are
available.
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¢’ System Settings

These settings control some basic options for the gateway, such as which port the service runs on, and who can
access the various sections. All of the options are explained on the actual page, as well as below.

| System Properties

Port The TCP/IP port the gateway will communicate on. This port must be open across any
firewalls in order for the gateway to be accessible by outside clients. Note that the default
port for web pages is 80, so if you change FactoryPMI Gateway to run on port 80, you will
be able to omit the ":80" from the URL of the launch page.

SSL Port The TCP/IP port that will be used for SSL encrypted traffic. This port must be open across
any firewalls in order for the gateway to be accessible by outside clients. Note that the
default port for secure web pages is 443, so if you set this to 443, you will be able to omit
the ":8443" from the URL of secure pages.

Authentication || Chooses which authentication profile is used to log into configuration. Must have the role

Profile "FPMIAdministrator". See Authentication

Setup Site: If enabled, the Gateway Configuration portion of the Gateway will be accessed over SSL.
SSL Enabled?

Setup Site: If enabled, only the addresses in the Setup Site allowed address list will be able to view
Restrict http://serveraddress/setup.

Connections

Setup site: Specifies all of the IP address allow to connect to the setup site. Must have the above
Allowed option enabled. IP list is comma separated, with "*" wildcards allowed.

address list

Gateway:SSL || If enabled, the entire gateway (except the setup site - see above setting) will be

Enabled accessed over SSL. This will make all launched projects also communicate over SSL.
Gateway: Only allow the addresses in the Gateway allowed address list to access the gateway
Restrict (computers on the network that don't have access will not be allowed to run projects).
Connections

Gateway: Addresses allowed to connect to gateway, if restriction is enabled above.

Allowed

address list

r______ besignee |

Designer || The maximum amount of memory allocated to the designer when it runs.

Memory
| Launch Page

Autoinstall If checked, the gateway will attempt to automatically install Java upon the launch of a

Java? project or the designer. We say attempt, because a variety of factors can cause this
autoinstall to fail, including: user doesn't have administrator access, user is not using
Internet Explorer 6 or 7, user is using Internet Explorer 6 or 7 and has high security on
(disallows ActiveX controls), etc. If this option is turned off, a user without the proper
version of Java will simply see a warning popup telling them to install the proper version of
Java when trying to launch a project.

Java Controls whether or not the section on the launch page that lets the user know if they have

detection? an acceptable version of Java is enabled or not.

Skip If you turn this on, all javascript checks for detecting proper Java installation will be skipped,

Javascript and launch links will go directly to the *.jnlp file. This is not recommended for most

Detection? installations.

Designer Link || Determines whether a link to the designer is shown on the project launch page.

Gateway Determines whether a link to the gateway status page is shown on the project launch page.




Status Link H

Configuration || Determines whether a link to the configuration section is shown on the project launch page.
Link

Help Link Determines whether a link to the HTML help is shown on the project launch page.
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¢’ About SSL (Secure Sockets Layer) for FactoryPMI

As of FactoryPMI version 3.1, SSL is fully supported for both the configuration pages and for client communication.
This article will explain what SSL is, how to use it, and let you know if you should turn it on or not.

What is SSL?

SSL is a standard cryptographic protocol that provides secure communication
between the FactoryPMI Gateway and anything that communicates with it. Web-Techies Only:
Typically, that is web browsers and FactoryPMI clients. This is an extremely
strong form of encryption, identical to the technology that secures your online FactoryPMI is actually using TLS

banking, credit card processing, and other high-security tasks you may be (Transport Layer Security), the
used to on the Internet. Because all traffic must by encrypted, you will incur successor to SSL. We, like most
some performance overhead by turning on SSL. But, in many scenarios, this people, still uses the term SSL
overhead is necessary given the security risks involved. to avoid acronym overload.

Do I need to use SSL?

The quick answer is: probably not. Most installations of FactoryPMI are installed on a private intranet. When this
is the case, you typically aren't worried about malicious parties snooping on the data going over the wire. Note that
FactoryPMI's communication protocols already encrypt sensitive information such as logon credentials, even with
SSL turned off.

However, some of our users are allowing access to their FactoryPMI Gateway

over the public internet. In this case, it is probably wise to turn SSL on. Have it both ways!

Snooping data isn't the main worry here - its session hijacking. You probably _
don't mind too much if a third party knows that your high level setpoint is 87° You can easilly have your local

F, but you wouldn't want them setting that setpoint. If they hijacked your clients use non-encrypted
session, this would be possible. Turning on SSL will prevent this from communication for performance,
happening. and your remote clients use SSL
encrypted communication for
How do I use SSL? security. Simply access the

gateway through the non-SSL

, ) . . i address http://myhost:8080
Using SSL is easy - simply turn on the appropriate settings under System > o e leesl claria s e Gl

Settings. This will force all access to go through SSL. (Hint: You know that address https://myhost:8443
you're using SSL if your web browser's address bar starts with https instead o e e s, Ve clomie
of http). Note that you don't need to turn SSL on to use it - you can simply need to turn SSL "on" for this.
type in the "https" manually and specify the SSL port in your gateway URL.

Help! My browser is complaining about the certificate!

SSL provides two benefits: identity assurance and communication encryption. The identity assurance part is so that
you know that the website is who they claim they are. This involves a certificate that must be purchased from a
Certificate Authority such as Verisign or Thatwe. The certificate is paired up with the server's address. The
communication encryption part is what gives you your security.

FactoryPMI ships with what is called a self-signed certificate. This is one of your browsers complaints - that its not
a "trusted" certificate. The other complaint is that the certificate doesn't match the gateway's address. This is
because we can't know your server's address when we create the certificate - only you know that once you install
it. Rest assured, if you tell your browser to trust the certificate, you will get the encryption part of SSL that you
care about. If you're hosting a FactoryPMI-based service, you will probably want to buy your own certificate from a
Certificate Authority. If you need to do this, we can help you install it in your FactoryPMI Gateway.
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¢’ Network Settings

These settings control how the FactoryPMI interacts with and is accessed from the network. Typically you can
leave these settings alone. Common situations that require modification of these settinsgs are:

e Multiple NIC Server

e Server accessed through a DNS name

e Port forwarding setup

Note - these settings are not propagated through the cluster, they are set for each gateway

| Network Properties

Autodetect || The HTTP Address is the address that Clients and Designers use to communicate with the

HTTP Gateway. To specify an explicit HTTP address, turn this off. Most users will leave autodetect

Address on, meaning that the gateway's bind address will be used as its HTTP address. You will want
to specify an explicit HTTP address when the bind address is not the address that clients use.
Port forwarding and DNS are the most common examples of this scenario.

HTTP If you choose to specify an explicit HTTP Address by turning autodetect off, this is where you

Address enter it in (This should be an IP address or DNS name)

HTTP Port | If you choose to specify an explicit HTTP Address by turning autodetect off, this is where you
enter the port number.

Autodetect || The Bind interface is the address of the network card that will be used for clustering

Bind communication and for client communication if Autodetect HTTP Address is turned on. If you

Interface have two NICs in your server, you will probably have to torn this property off so that you can
specify which NIC to use.

Bind If you turned off Autodetect Bind Interface, this is where you specify your explicit bind

Interface interface (should be an IP address).

This article on Exposing a FactoryPMI Gateway behind a closed network describes how you would use FactoryPMI

with NAT, port forwarding, firewalls, and a DMZ.
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¢’ Exposing FactoryPMI to the Internet behind a closed network

The Inductive Automation May 07 newsletter article covers some basic
networking principals and settings to expose a local FactoryPMI gateway to a
wider network.

Background

We're going to learn about TCP/IP and networking with FactoryPMI by example.

Our setup uses the address range 192.168.0.1-254. This is an example of a

non-routable Class C IP network. Class C means that we have 255 addresses
to deal with and a 24 bit subnet mask (255.255.255.0). Non-routable means
that we're using addresses have been reserved for private (non-Internet) use.

This means that Internet routers will ighore requests that use these addresses.

Make sure that you use non-routable addresses when setting up private
control networks! We have a router set up that has a single legal IP address

Read this first!

As of FactoryPMI 3.1, anyone
NOT running a cluster probably
doesn't need to read this article.
Simply turn on the Standalone
Mode feature under System >
Settings, and your multi-homed
or port forwarded setup should
simply work. This feature works
by automatically detecting the
incoming launch request's
network perspective. If you are

running a cluster, however, this

and provides Internet access to our network with Network Address Translation
isn't possible.

(NAT). This article is relevant to any setup where you use NAT, port
forwarding, or a DMZ (Demilitarized zone, a subnetwork that sits between the
internal and external network).

e The FactoryPMI gateway uses the static (non-DHCP) address 192.168.0.2 and currently runs over port 8080
e The router uses the LAN address 192.168.0.1
e The router uses the WAN (Internet) address 69.19.188.26

e Clients' addresses are assigned via DHCP in the range 192.168.0.100-150. They need to access the FactoryPMI
project

e We want to be able to access our application over the Internet
Getting Started

Our first step to allow access to the FactoryPMI gateway is by setting up a port forward rule in the router. It
should specify that TCP traffic directed to 69.19.188.26 over port 8080 be forwarded to 192.168.0.2. You may also
need to add an incoming firewall rule to support this with the same settings.

To test, open http://69.19.188.26:8080 in a web browser. If you see the default FactoryPMI Gateway web site
it worked! If not, try loosening up your firewall policy and using 192.168.0.2 as the DMZ host. Keep in mind that a
home router DMZ host is not a true DMZ in terms of network segmenting - it is a feature that will pass all traffic to
our Gateway, with the exception of certain attacks. This is much more wide open than a single port forward - more
geared toward Internet games that require numerous ports to be open. Incrementally tighten back security as you
determine what works.

Next make sure that your firewall doesn't block outbound TCP traffic from your local network over port 8080. In
most cases it shouldn't, but our network is very secure so we'll set up an outbound firewall rule to allow TCP traffic
from 192.168.0.x to 69.19.188.26 over port 8080. Without this rule, Internet users won't have a problem, but your
local clients won't be able to access the system. Your clients should address 69.19.188.26 instead of 192.168.0.2
when using the FactoryPMI runtime. I would then restrict gateway configuration access to either 127.0.0.1
(localhost) or 192.168.0.*.

Launching Projects

Now launch one of your applications via Java Web Start by clicking on a project link. The application will seem to
download properly, but fail to launch. What gives? The FactoryPMI Gateway web server can listen over all IP
addresses, but the client application needs to know the address of its Gateway - this setting is true for each
Gateway in the Cluster. Normally this is automatically detected properly, but our Network Address Translation fools
the client. Another error that you may see will say Error Loading Plugins, indicating the same problem.

@ Error downloading project data.




Hide Details | % |

java.net. ConnectBxception: Connection timed out; connect

at sun.reflect MativeConstructardccessormpl.newlnstancel(Mative Method)

at sun.reflect MativeConstructordccessormpl newlnstancelUnknown Source)

at sun.reflect. DelegatingConstructorAccessarlmpl.newlnstance(Unknown Source)
at java.lang.reflect. Constructor newlnstancedUnknown Source)

at sun.netwwen protocol hitp HitpURLC onnection$ 6. run{Unknown Source)

at java.security AccessCoantroller doPrivilegediMative Method)

| Copy || Send to Inductive Automation |

We need to statically tell clients that their gateway address will be the valid Internet IP address. Go to the
Gateway Configuration Page -> Network and uncheck Autodetect HTTP Address. We then type 69.19.188.26
under HTTP Address.

I'm also going to uncheck Autodetect Bind Interface since I have multiple network adapters. I'll then specify

192.168.0.2 as the address for Bind Interface. This wasn't necessary, but is good to disambiguate our IP
addresses.

(ﬁé FactoryPMI Gateway Configuration

H- - T-E R A

Logged in as: admin [logout] [restart] [shutdown]

System =
e Network Properties
Seftings
m Metwork Properties
Cluster '
Backup/Restore iﬁ;‘iggﬁm HTTR (I
Projects To specify an explicit HTTP address, turn this ofF, Most users will leave autodetect on,
I:;?_::'IEII:?'IE HTTP Address Iﬁg' 19, lﬁﬁ.zﬁl
Dataéuurces If autodetect HTTP address is false, clients will use this address, Uses of explicit HTTP
5 addresses include haostnames or port-Forwarding setups,
Connections
Drivers HTTF Part [anan
Types If autodeteck HTTP address is False, clients will use this port,
Authentication
Profiles Autodetect Bind r
Types Interface To specify an explicit bind inkerface, turn this off, Most users will leave autodetect on.
Auditing
Profiles Bind Interface 192.168.0.2
Plugins If autodetect bind interface is False, this interface will be used, This is useful to specify the
Manage correct interface For mulb-MIC servers,
Images
Mot Save Changes
v) Launch
%" Designer
? Gateway
°  Status

@) Help
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Summary

Here's how we setup a FactoryPMI Gateway to work with NAT

Set up a port forward rule in our router

Under the Network tab of the FactoryPMI Gateway Configuration page, uncheck Autodetect HTTP address and
specify

Ensure that outbound TCP client traffic is allowed from our network to the WAN address of our router over the
FactoryPMI port

Clients now reference the FactoryPMI project from the WAN address. So do computers over the Internet.
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¢’ Cluster Settings

These settings control the FactoryPMI Gateway's clustering settings. See the Clustering page for more information.

| Cluster Properties

Clustering || This property, which is false by default, affects whether or not clustering is enabled. This
Enabled property has two distinct effects on the FactoryPMI Gateway:

e Bind Address. When clustering is enabled and autodetect Bind Address is enabled, the
Gateway will attempt to bind to the first real NIC on the server. When clustering is not
enabled (the default) and Autodetect Bind Address is enabled, the Gateway will bind to
127.0.0.1, effectively disabling clustering. Binding to 127.0.0.1 also prevents startup
problems that are caused by strange network adapters and Windows Media Sense. As of
FactoryPMI 3.1.5, binding to 127.0.0.1 is the default. Note that if you turn Autodetect Bind
Address off, then the bind address you specify will override this logic.

e Client HTTP Address. When clients are launched, they need to be told the address of the
Gateway. When clustering is disabled, clients automatically detect the Gateway's address
based on how the reached the launch webpage. This makes multi-homed and port-forwarded
setups work naturally. When clustering is enabled, clients will be told to connect to the Bind
Address by default, or to the HTTP Address if Autodetect HTTP Address is disabled. In
this situation, multi-homed and port-forwarded setups can still be achieved with careful DNS
management.

Cluster Each cluster has a name. By default FactoryPMI gateway is given a randomly-chosen name. If
Name you put two Gateways on the same subnet (so that they have multicast UDP traffic
connection) and give them the same Cluster Name, they will join together into a cluster.

Password || You can optionally specify a password for joining your cluster.

Multicast || This is the UDP multicast address that will be listened on for clustering traffic. The default is
Address 239.4.4.44.

Multicast || This is the UDP multicast port that will be listened on for clustering traffic. The default is 45566.
Port If you have two FactoryPMI Gateways on the same subnet that are not part of the same
cluster, we recommend having them on different ports, so that they are not wasting processing
time discarding each other's clustering traffic.
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¢’ Backup and Restore

The back up and restore section of the gateway configuration provides you with an easy way to download

everything pertinent to your FactoryPMI projects, and to load it again if something goes wrong (or to transfer
servers).

To backup, click the "Download Server Backup" link under the backup tab:

@wnluad Server Backup)

This will download a file ending in ".fpgb" (FactoryPMI Gateway Backup), which contains everything about your
system: projects, data connections, custom data connectors, etc.

To restore, click on the "Restore" tab, and put the path to the file you want to load in the address box. When you

click the restore button, the file will be loaded, and a soft reset will be performed. All existing data will be erased,
and everything from the file will be loaded.

Choose a FactoryPMI Gateway Backup File (*.Fpgh) to restore, This operation Forc
will need ko re-login after reskaring,

MNoke:
Flease ensure that all clients and designers are closed before restoring,

": Be aware that ALL of this server's current configuration {except activat
lost, It is recommended to backup this server before restoring,

|| Browsze...

| Restore

Remember, EVERYTHING is saved in the backup file, so if the file you are loading specifies a different operating port,
you won't automatically be redirected to the log in page after the reset.
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¢’ About Data Source Connections

Data Source connections are the links between FactoryPMI and various databases. You will need to create one for
each different database you want to connect to. There is no limit to the number of databases you can connect to.
FactoryPMI connects to databases through JDBC, the standard connection technology for Java programs. Virtually
all databases provide a JDBC driver. FactoryPMI comes with two JDBC drivers installed - one for PostgreSQL and one
for MySQL.

To create a new connection, click on the "New" icon, to the bottom right of the connection list.
Datasources

MName Type Conneck URL Description
A dafasourres configurad.

| J New Connectioﬁ@
Configured Connections

First, you will be asked to select a communication driver. Different database systems require their own drivers, so
you must choose the one that corresponds to the database you are using. If the correct one isn't in the list, see
the Drivers section for help on finding and installing one.

Add Datasource Step 1: Chgose Driver

JDBL Driver | PostgreSQL 8.0 JDBC Driver % |
Select the carrect JDEC Driver For the tyvpe of database wvou wish bo connect ko, IF no driver
corresponds to your database, go to the Driver Configuration page to add a new driver,

The next page will display a list of options for the selected connection. These options are explained on the page,
but the main properties that must be filled out are the Name, Connect URL (see actual page for format help),
Username, and Password. In most cases, you can leave the Extra Connection Properties at its driver-specific
default (probably blank).

Add Datasource Step 2: Configure Parameters

Main Properties
Name
Chioose a namme bo identify this datasource.,

Description
E::ﬂm jelb postgresal: | localberst 5432 frest
The Connect URL is 108 -driver specific. It usually contains the address of the madhine that e
datahaze i running on.
The Format of the PostareS0L connect LIRL is:
jdbec:poastgresql: //host : port /database
With the thres parameters (in bold)
* host: The host name or [P address of the database server,
& port: The port: that the database server ks rurming on. Postgre30L defauk port s 5432,
+ database: The name of the logical database that vou are connecting bo on the
PostgreSOL server.
Username
This i the usernaime that will be used bo connect bo the databass.
Password

This i the pasoword that will be used bo connect bo the databarse,



Extra

COMEi | i rcion progeries That vl B2 sark B0 ur TDBC triver v sstablctin] v connactons

Foamat of the strirg musk; be
Examples:
propertysyaie;
property One="ahpeOne; property Tewoe=yalie Two;
NOTE - The user and passwvord properties will be passed explicitly, 5o they do not need to be
incuded here,

Mo exdra consweckion parameters are recommendad For PostgreS0L. For possible parameter valges,
e the documentation sk the PestoreSOL JDBC driver webmsite.

1 Create Datasource ]
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¢’ Connection Settings

The data connections have a humber of advanced settings that can be altered. To view the settings, click the
"Edit" icon on the Datasource - Connections page.

Name Type Connect URL Description
DemoC_onneckion PostgreSciL jdbc:postgresgl:fflocalhost: 5432 test /@“
Edit connection ©p

All of the settings are explained on the configuration page.
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;w Viewing Connection Status

You can check the status of data connections by going to the FactoryPMI Gateway Status page. The status page
provides a number of useful pieces of information, and to get to the status page, click the link at the bottom of the
connection overview screen, or go to http://serveraddress/gateway

Datasources

Mame Type Connect URL Description
| DrermoConneckion PostgrescL jdbc:postaresgl:fflocalbost: 5432 test B" x
Mote:

To view datasource's skatus, see the{Gateway Live Skatus bage, Remember, any changes to dakasource configuration

requires a restart before thewy will kake™

The status page will look similar to the following, showing the datasource connection status at the bottom:

(26 FactoryPMl Gateway Status

FPMI Gateway Statistics

¥Yersion 1.0.0_17 (build 504)
Memory (used,/max) 7.57mb | 254.06 mb
Running Since Fri Jun 24 15:07:11 PDT 2005
Uptime Jdavs, 1 hours, 22 minukes, 20 seconds
Requests Serviced 0

Average Request Time {mis) 0

Max Request Time {ms) n

Min Request Time (ms) 0

Most Recent Query Time a

{ms)

Most Recent Formulation a

Time {ms)

Status Running

Datasource Status

Datasource
'DemoConnection’

Ik

Or, if the connection has failed, it will show the error message:

Datasource Status

Datasource FaIL (Cannok create Poolable ConnectionFackory (Conneckion rejected: FATAL: passwaord authentication Failed
'‘DemoConnection’ for user "postgres". 1
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PO JDBC Drivers

FactoryPMI connects to databases using JDBC, which stands for Java Database Connectivity. There are JDBC
drivers for virtually every database system ever made. FactoryPMI comes with four JDBC drivers pre-installed:

1. JDBC-ODBC Bridge. This driver lets you connect to an ODBC datasource through JDBC. ODBC is another
database access method commonly used by Windows applications. See the cautionary note below about
the JDBC-ODBC bridge.

2. MS SQL Server by jTDS. This driver is an open-source MS SQL server driver. It is very high performance,
commonly outperforming the official SQL Server JDBC driver from Microsoft.

3. MySQL Connector/J]. The official JDBC driver for MySQL.
4. PostgreSQL IJDBC Driver. The official JDBC driver for PostgreSQL.

NOTE: The JDBC-ODBC driver provided by Sun Microsystems comes with this cautionary note:

If possible, use a Pure Java JDBC driver instead of the Bridge and an ODBC driver. This completely eliminates the
client configuration required by ODBC. It also eliminates the potential that the Java VM could be corrupted by
an error in the native code brought in by the Bridge (that is, the Bridge native library, the ODBC driver manager
library, the ODBC driver library, and the database client library).

The JDBC-ODBC Bridge driver is recommended for use in prototyping efforts and for cases where no other JDBC
technology-based driver exists. If a commercial, all-Java JDBC driver is available, we recommend that it be used
instead of the Bridge.

Installing a New Driver

If you are using a database whose driver doesn't come pre-installed with FactoryPMI, you will need to add the JDBC
Driver to the system. The database vendor should provide a JDBC Driver (it should come as a *.jar file) and some
basic instructions.

Once you have your JDBC Driver's jar file, click on the Drivers link under Datasources. Click on the green plus icon
to add a new driver.

Datasources

MName Type Connect URL Description

Mo datasourres configLred.

| J New Connection@
Configured Connections

A JDBC driver needs the following parameters to be filled in:

Name
Give this JDBC driver a name, such as the name and version of the database it connects to.

Description
Optionally describe this JDBC Driver

Driver Type
You must assign your driver a type. Don't worry if the database that you are using isn't listed. Currently the
only four types that are listed are MySQL, PostgreSQL, Microsoft SQL Server, and Generic. This setting is
used for certain features where FactoryPMI has to generate SQL queries, and those queries tend to change in
syntax from database to database. For instance - when you browse the database in the FactoryPMI Designer,
it tells the database to cap the number of rows returned in the browser at 1000 to avoid swamping the
designer with too much data. The syntax of this cap varies based on database server - in MS SQL Server it is
SELECT TOP 1000 * FROM TableName, Where in PostgreSQL it is SELECT * FROM TableName LIMIT 1000. TO
make a long story short, this setting isn't critical, and it certainly doesn't affect your project's queries. If you
are using a database that isn't listed, try using the Generic database type. If you find a feature that isn't
working, please let us know, and we will work to add your database's quirks to the list.

Classname
This property is the name of the Java class within the supplied JAR file that represents the JDBC driver. The



documentation for the JAR file should make this very obvious.
JAR File

Here you can upload the actual JAR file for this driver

The remaining properties are provided so that users of this JDBC driver can have a hint about how to use it. This is
necessary because each driver's URL format is different, and some drivers let you specify extra properties. See the
instructions that came with your JDBC driver to learn how these properties are used, and then enter some hints for
the person adding the Datasource connection (See how the existing JDBC drivers are set up for an example)
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¢’ Creating a New Project

A "project" is the executable level of PMI. Every project you create will be listed on the project launch page, and
will have a number of options that can be set independently of other projects.

Before you can begin editing a project, you must first create it. The "Manage" link under Projects on the left menu
brings you to a screen where you can Add, Remove, and Archive projects.

Projects
(YO Archived | Create
New
Name I[-';rlmary Authentication Description P rnject
atasource

: No prajacts configured.

L |
| Load projectfrom file

All projects on this server

This will bring you to the project properties page for your new project. After editing the required properties, you
may click the "Add Project" button to save them, and actually create the project on the server. You can now open
the project in the FactoryPMI Designer and edit it. Note that you can create a new project from within the Designer
as well.

| New Project Properties

Name The name that will identify your project.

Description An optional description for your project.

Primary This is the datasource that will be used by default for your project. See Datasource
Datasource Connections for more information.

Authentication || The profile that will be used to authenticate access to your project. See Authentication
Profile for more information.

Auditing Turn on auditing for this project. See Auditing for more information.
Enabled

Audit Profile Chooses which auditing profile to use, if auditing is enabled.
Project Specifies the amount of memory the client has access to.
Memory

Window Title The title of the application, when launched.

Welcome The message displayed on the log-in screen for the project
Message
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¢’ Project Properties

There are a number of properties, most of which have to do with launching, that you configure from the Gateway.

| Project Properties

Name The name that will identify your project.

Description An optional description for your project.

Primary This is the datasource that will be used by default for your project. See Datasource
Datasource Connections for more information. Note that a project can use any of the datasources

configured on a Gateway. Most projects primarily use one datasource, however. The
point of the primary datasource is so that it is really easy to point a project from one
database to another, and do it from one spot. For instance, it is common to develop a
project using a 'test' database, and then when the project is done, you switch the
primary datasource to the 'real live' database.

Authentication || The profile that will be used to authenticate access to your project. See Authentication
Profile for more information.

Auditing Turn on auditing for this project. See Auditing for more information.

Enabled

Audit Profile Chooses which auditing profile to use, if auditing is enabled.

Project Max Specifies the amount of memory the client has access to.

Memory

Project Initial Specify the initial amount of memory that the client application uses.

Memory

Touchscreen If checked, a button will appear on the login screen that will enable touchscreen-mode

Enabled for that instance of the application.

Publish Mode The default publish mode for a project determines how updates are handled by running
clients, either notify client or automatically push update to client.

Window Title The title of the application, when launched.

Auto-login If not blank, the project will try to automatically log in with this username. This is useful

username in cases where security isn't important, or on executive dashboard applets that are
embedded in already secured webpages.

Auto-login The password to use for auto-login. See above.

password

These properties affect how the project is shown on the launch page of the gateway.

| Launch Screen Properties

Launch The title of the project to be displayed on the launch page. If blank, the project name will be
Title used. Use this if you want spaces and punctuation to be displayed on the launch page.
Default The default launch mode is the method that will be used to launch the project if a user clicks
Launch on the name of the project on the launch page. Choose between these three modes:

Mode

e Web Start Web start will launch the project as a full-fledged application on the user's
computer. The application will be in windowed mode, meaning they will be able to use it
alongside other applications. Note, this is not to be confused with the "JWS Starm
Maximized" property explained below.

e Web Start Full Screen Like Web Start, except the application will be run in full-screen-
exclusive mode. On Windows, this means that the Start bar won't be accessible, and the
application won't have a title bar or border. This mode is best for HMI-exclusive terminals,
like panel-mounted touchscreen computers.

e Applet Applet mode means the application will run embedded inside the user's web browser.




This works best with Internet Explorer. This is useful for smaller projects, that should be
embedded in a webpage.
Show If true, a button will appear next to this project on the launch page that will launch the
'Windowed' || project in standard Web Start mode, regardless of the project's default launch mode setting.
Button
Show 'Full || If true, a button will appear next to this project on the launch page that will launch the
Screen' project in Web Start Full Screen mode, regardless of the project's default launch mode setting.
Button
Show If true, a button will appear next to this project on the launch page that will launch the
'Applet’ project in standard Applet mode, regardless of the project's default launch mode setting.
Button
Hide from || If checked, the project will be hidden from the launch page. You can still launch this project
Launch directly from its launch URLs:
Page http://serveraddress/gateway/launch/projectname.jnlp (Web Start)
http://serveraddress/gateway/launchfs/projectname.jnlp (Web Start Full Screen)
http://serveraddress/gateway/applet/projectname (Applet)

These properties affect how the login screen of the project looks.

| Login Screen Properties

Welcome | The message displayed on the log-in screen for the project. Note that HTML formatting is
Message || allowed, just like in most FactoryPMI components.

Welcome || If blank, the default image will be displayed next to your welcome message. If you'd like to
Image override this image, specify a gateway image path here.

Username || The text displayed to identify the username field on the login screen.

Text

Password || The text displayed to identify the password field on the login screen.

Text

Login The text that will appear on the login button.

Button

Text

These properties affect how the application is launched if using the Web Start launching mode.

| Java Web Start Properties

JWS Title || This will be the title of the application in the Java Webstart loading splashscreen and the title
that Java Web Start uses to integrate the application into a user's desktop, if chosen.

JWS This field is used by Java Web Start to show who made the application. for example, "ACME

Vendor Integration”

JWS Width || This is the width of the application window, if the application doesn't start up maximuzed.

JWS This is the height of the application window, if the application doesn't start up maximized

Height

JWS Start || If this is checked, the application will start up as a maximized window, instead of the width

Maximized | and height specified above.

JWS An optional homepage for the application. The URL to the Gateway would be a logical choice.

Homepage

JWS A description of the application.

Description

JWS Icon || An icon that will be used in the Java Web Start splash screen

JWS If present, this image will be the Java Web Start loading splash screen.




‘Spbsh

These properties affect how the application is launched if using the Applet launching mode.

| Applet Properties

Applet The width (in pixels) of the applet in the web page.
Width
Applet The height (in pixels) of the applet in the web page.
Height
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¢’ What's in a project?

From the gateway, you deal with projects from a management point of view - creating, deleting, archiving,
exporting, importing, copying, and changing parameters. Before we talk about how to do all of those things, it is
important that you understand exactly what you're coping, exporting, etc.

A project in a FactoryPMI Gateway is a collection of parameters used to launch the project, and the configuration
of all of the project's windows, special scripts, etc. What is important to realize is that the datasource connections,
Authentication profile setup, and perhaps most importantly, images, are not contained within the project. The
reason for this separation is so that multiple projects can use the same images, datasources, etc. The downside is
that if you want to move just one project to another Gateway, you have to think about moving all of the other
resources that it is dependent on.

Remember, it is easy to backup your entire server (see the System Backup / Restore page) to get a complete copy
of all of your settings. Likewise, it is easy to backup all of the images that a project uses, as long as you keep your
images organized by project (FactoryPMI automatically creates an image folder for each project for this purpose).
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.@ Project Archiving

Archiving allows you to create "snapshots" of your projects at any time, saving them off as copies. Later, if you
decide that a previous version was better, you can roll back easily.

To archive a project, click the "Archive" icon on the Projects - Manage screen.

Projects
Mame Bty Authentication = Description ‘A rchive
Datasource
DemoProject DrermoConneckion Default 'Q; x
kel

You will be presented with a screen that explains what archiving is, and allows you to enter a note for this
particular archive, so that you'll be able to distinguish it from the other ones later.

%& FactoryPMI Gafeway Configuration

T F EF A&

Logoed m s adiain [logoat] [restart] [shatdosn]

Projects

ncrve [ERIEN

Create Archive Snapshot

System
Stafs
Settrgs
Backp
Launch
Datasources e rchive snapshot i & badup copy of your eoject i ibs curent stabe. This will not affect the active copy of the
Conmectons prodct. You can restore this snapshol Lter
Drivers
Trpes mate:
Authentication This snapsiot srchaves just tha project boelf, and does nok crests & backup of your curment:
Profiles
Trpes
HAasiliting
Profiles
Timarges
Plucgjines

» Images

= Datsources

* Auttectcation Profies
& Aol Profies

A mach, f oo oeiton the snapsbiol bator, v sy Bupes o eeconnect thell (raject to o datascurcn, sutfentsston
b, B audi profils, Yiou vl shs burcs o vanfy ihat ol of the images thal i ueed sl sk, and havs rot

hsareged pathe.

Archive Properties
Bective
Mobes

Thevsds ks give yioul & chanos 1o describs ke state of Eha peodect an of s snagahat.

FactoryPHl v, 1000 17 i i) 2002

To view your archived projects, click the "Archive" tab on the project management screen.

i B Archived |

Namie Primary
Datasourc
DemoPraoject Demo”anne

The archive list shows all of your saved "snapshots" (previously archived projects), sorted by time. From here you
can delete them, or restore them to current status. When you restore, your current project will be erased, and the
saved snapshot will be reinstated.

hived
m il Delete Snapshot

Snapshots of ‘DemoProject”

Ractara |

L | Aumhicim Piaka



ERLIFILT LSS LR b s L e L b BN R W *

DemoProjeck ‘ 05/25/2005 11:40 AM all data connections complete, first R x

produckion version,

DemoProject | 06252005 1039 AM | First revision, Main screens complete. iy x

Delete all snapshots for project —» #

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



¢’ Copying Projects

You can easily copy a project by clicking on the "Copy" icon under the Project Management screen.

Mame SBIELE Authentication Description
| Datasource | _
DemoProject | DemoConnection | Default - ? a

Copy project” o #]

You will be asked to enter a name for the project. After it has been copied, you can edit and run it like any other
project.
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.@ Importing and Exporting Projects

You can import and export projects (meaning saving them to files and loading them, without all of the other PMI
server settings) easily from the Project Management page. The two icons at the bottom right of the project list let
you quickly accomplish this task:

i ¢
B UJ@{-— Export project to
d}-@ file
Import project

Exporting will provide you with a file download of your project. Select save and then select the location to save to.
Active

LR File Download rf EN=g
l‘ﬁJﬁ%
? Some flas can hasm pour computer, |f the s mlormation below d}lﬂ
/‘ Iooks pusprcaous, oo pou da nob fully test the sounce, do not open of
save the Fle
File name: DemoProject. Fpemi
File lype
From locahast
Would pou Bl to open Hue s o save it 1o your compuber?
[ Opan |[ Sane ]lE.anc:ei]IHucln‘nl
yPMLv. 1,0,0_17 s ik i [—

Fig. 2: Exporting a project

When you import a project, you will be able to specify a new project name, primary datasource, and authentication
profile:

reve D

Upload Project

IF you harve & backup copy of & project, you can upload & here, You can assign this project a new nams, o leave it blank to
usa the name of the exported project. You can slso asign the project a default datasource and authentication profile, in case
the: original project's datasource and authentication profie have been removed.

Upload Parameters

Narme NewProjectImport
Choose & name to identify this project, or lesve blank to use e backup copy's name,

Primary [[UseBackup] w

Datasource Chioose which datasource will serve & ths project’s primary datasource, or leave blank to use the
backup copy's datasource,

Authentication | [ Use Backup ] »

Profile Chaose which authentication profile you want b provide suthentication services for this project, or
lesanve blank to use the badkup copy's authentication peofile.

hnmm AP\ Exports\DemoProject . fpmi ||_Browge. .

Choosa a *, fpai file bo upload 2 & new project,

| Upload Project |
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..v Authentication Profiles

Authentication profiles define the source of user authentication. Each project specifies an authentication profile
that will be used when users log into that project. Likewise, access to the configuration website is also controlled
by an authentication profile. You can use one profile for all of your authentication needs, or a mix of profiles.

You can access the authentication profile configuration screen by clicking on Profiles under Authentication in the
conﬂguration page menu.

O FactoryPMI Cateway Configuration

FLANT MAHAG M EHT | HMT ERTFAC

Lewyged in &% admin [logout] [restart] [shutdown]

System jcati i

St Authentication Profiles

Backup An suthentication profile defines & source of user suthentication, Each project uses an suthentication profile that wil be

usad when users log inbo that propact, Liewess, access bo this website is also controlled by an authentication profile.

Projects You can use one profile for all of your suthentication needs, o 4 mi; of profies.

Manage

Launch
Datasources I

Drivers Dhafauk Internal Dafault authentication, Intermally managed. EL-Y "]

Typss (&=}
Authentication

Types
Auditing

Profiles
Images
Plugins

FactoryFtl v. 1.0.0_17 & © 2002-2004 by Inductive Automation. All rights reserved. [view lcense]

There are three types of authentication profiles (you may have a number of each):

| Authentication Profile Types

Internal All user/role information is stored in the FactoryPMI internal database (the same place projects
are stored). You may edit user information from the PMI configuration site.

Datasource || User information is stored in a separate database. It can be administered from anything that
can communicate with the database (including from within a FactoryPMI project!).

Active User/Role information configured through Microsoft's Active Directory, commonly used in
Directory medium to large corporate settings..

Active Microsoft Active Directory is used for user authentication, but then FactoryPMI internal role
Directory / || management is used for roles.

Internal

Hybrid

An authentication profile, of any type, is responsible for doing three things:
1. Authenticate a user. This means accept or reject a given username/password pair.
2. List a User's Roles. Provide a list of roles for a given username/password pair
3. List All Roles. Provide a list of all possible roles.

For more on how security on FactoryPMI works, see Designer > Concepts > Security

By default there is one profile, using an Internal source. You can configure it using the icons to the right:
Edit options — [ § 8 <— Edit Users



) F
Test profile
You cannot delete the Default authentication profile. For more on the Default profile, see Default Authentication

To create a new profile, click the "New" icon W

TIP @ If you do point the Gateway Configuration site to use another Authentication profile, make sure that
- there are users with the roles "FPMIAdministrator" and "FPMIDesigner". These are the required roles
' to open the Gateway Configuration site, and launch the Designer, respectively.
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¢’ Default Authentication Profile

The FactoryPMI Gateway comes with one internal authentication profile
configured - the default authentication profile. The default authentication
profile is an internal profile. It comes with one user defined, with the
username/password of admin / password, and the roles FPMIAdministrator
and FPMIDesigner. This is needed, otherwise you wouldn't be able to log into
the Gateway or launch the Designer!

You can change which profile the Gateway Configuration site and the Designer
uses in the System Settings page, but you cannot delete the Default profile.
This is a safeguard, in case you lose your password, or somehow lock yourself
out of the Gateway Configuration site. If this happens, use the Gateway
Monitor Utility to reset your admin password.

Tip

If you do point the Gateway
Configuration site to use another
Authentication profile, make sure
that there are users with the
roles "FPMIAdministrator" and
"FPMIDesigner". These are the
required roles to open the
Gateway Configuration site, and
launch the Designer,
respectively.

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.




.@ Internal Profile

An Internal authentication profile stores its usernames and role information internally within the FactoryPMI
Gateway, similar to how your projects are stored. You can configure the users and passwords through the
FactoryPMI Gateway's Configuration page, by clicking on the Manage Users button ( #) next to the Internal profile.

To add a new Internal profile, click the "New Profile" icon Add Authentication Profile Step 1: Choose Source
from the profiles list (@), and select "Internal". Internal
profiles don't have much configuration beyond the profile
name, description, and optional failover profile. After you Authentication Source
add your profile, you can add users and roles through the

Manage Users button ( #) that appears next to the

profile.

Sam the Authentication Types page for a description of the differsnt authentication scurces,

authentication profile will uss,

FactoryPMI Gateway Configuration

F=L A H-T M A N A G M EN.T H T -E B F A €

Logged in as: admin [logout] [restart] [shutdown)
Sy, Add Authentication Profile Step 2: Configure Properties
Sattings :
Metwark General
Cluster : Reomertes
Name
Frojects Chonsa & name bo identify this authentication profis.
m Desoription s
Datasources
Conmectons
D ivers: -
Authentication Fadover e
Profile TF the authentication scurce is unreachable, this Fallover profile wil be used instead,
Add Profile

- aunch
Jllaesig‘ner

Gateway
} Status

@ Help

£ inductive

FachoryPMI v. (Dev Yersion) is © 2002-2004 by Inductive Automation, & rights reserved. [view bosnse]

Fig. 1: The Internal profile config page
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P User Admin

Users represent a single username/password combination. They can be placed into different Roles, or can be
specified individually when restricting access later on. To administer users for an internal profile, click the "Manage

Users" icon (31) from the Profiles page.
You may add, edit, and delete users using the icons on the right.

To add a user, you must specify a name and password. Beyond that, you may type a description, and assign the
user to different roles.

Choose the username for this user,

Password
Choose a password For this user,

Confirm

P, d
BRSO Re-type the passwaord.,

Dercription

Roles

Flols
berstic [ FpMiadministrator
O FRMIDesignes

Check. all roles that this user i & member of,

Add User |

Fig. 1: Adding a user
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¢ Authentication Roles

Roles are a way to group users, so that you can restrict access to a number of people easily. To edit the roles for
an internal authentication profile, click the "Manage Users" icon on the Authentication Profiles page (51) and then
on the "Roles" tab:

Users @

Username | Roles Desc

| admin | FPMIAdministrakor, FPMIDesigner

You may add more roles by clicking on the "New" icon.

I o

Raole Name Members Description

FPMibdministrator | admin Uksers wath this role have access =
to the Factory PMI Gabeway =R
Server configuration website.

FEMIDesgner adirin Usars with this robe have access ? B

to the Factory PMI Desigrer.

Fig. 1: The roles list

m Raoles

Role Properties

Role

Choose the name for this role,

Dezcription

Fig. 2: Adding a new role

To add users to the role, see User Admin
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.@ Datasource Based Profile

A datasource based profile is one that authenticates users against a table in a remote database. That way user
authentication can be managed outside of the FactoryPMI Gateway Configuration site. There are a number of
options available for configuring Datasource profiles.

To add a datasource profile, click the "New Profile" icon from the profiles list (@), and select "Datasource".
Add Authentication Profile Step 1: Choose Source

Sea the Authentication Types page for a description of the dfferent authentication sources.

Authentication Distasource |
Source .

The profile configuration page outlines many configuration options, which are all explained fully on the page. You will
need to choose an existing Datasource, and then choose whether the authentication table will be created
automatically, or manually. REMEMBER: If you choose to create the table automatically, all other options on the
page will be ignored.

FactoryPMI Gateway Configuration

P-L A NT M T |L BT ERFEFAC

Logged in &5 admin  [logoit] [iestart] [shatdown

wﬁ. | Add Authentication Profile Step 2: Configure Properties

Settings

Backup General Properties

Manage Name '

Launch Chimose & mame o identify this authentcstion profile.
Datasources

Connections Pription

Drivers

Types
Authentication =
Auditing EE e P es

Profiles Datasource DemmoConnection |+
Images (hoose the datasource this authenication profile will use,
Plugins

Table & Auto-Creste
Creation :
i Manual Configuration
Launch
- e 1F your chisose "Ruko-Craate’, all obher fislds below will be ignored, and the user, role, and mapping

tabiles vl be crested with default names in the datasource that you choose, IF you dhooss Marual
Configuration’, you will nesd ko enter the comect values that correspond to the table names and
cohamn Rasnes in the databae tables that you have erested,

Fill in this section I you chose anesl Configuration’ above and you have created the 3 necessary tables in your

database.

Table Parameters
The name of the table that the User Id{optionaly), User Name, and Password columns can be
Fesiard,

User Id

= The name of the cobumn in the User Table that stores the wser id, IF baft blank, then the Usar Fams
i breated a2 an I (e, it fust be urague)

B [Lsomene
The name of the column in the User Table that stores the user name,

Liser

{Pazsword



‘m The rarme of the Column in b Liser Tabds thal stores the users pasosned.

Hash Function [ ]
I the passwards are stored in & hashed formak (e, nofplein bext), entar the name of the hashing
function to use here. This name is dependent an what hashing Functions are avsiable in the
databases you are using, Examplss: "MODS" or “SHAL"

RdeTas = [RoiEs l
The nasme of the table that the roles are stored in,

e | )

e The name of the column in the Bole Table that stores the rode . IF laft blank, then the Rols Nams
is treated a5 an Id {i.e. & must be unigue)

Roke Hame [Rolename |

Thie rame of the colimn that the role name i stored in,

The name of the table that stores the mapping betweeen users and roles, That is, for each role that
& user has ersnbiershepy i, there will Be an entry in this bable with that wser's id ard the role’s id (or
names, if names are being used as ids)

; The name of the column in the Mapping Table that stores the user's id of name.

MoppigRole  [poianame ]

: The name of the: column in the Mapping Table that stores the role’s id or name.

Fill i thi saction if you chose Manual Configuration’ sbove ad you hawve your own userfrole management system in
your database. If these queries are provided, they wil override the Table Parameters abave. This section is for

exparts only.

Chisck this b if you want to wse this section, instead of the Tabls Parameters above.

| |

Aw&ﬂﬂrmmmmmihmwmwm

Exampls: SELECT Username FRON 'I:lsllls VHERE Uszernane = '§iusernanefs’
AND Password = MPS({fipasswordsid)

Guery e = e -

E A that returne all of the roles thak the provided bedongs to, The robes must be strings
{i.2. the role names), and must be in the First column of the query's results, The username will be:
ingarted into this query whenever “$fussmamets” i Found.

Examnple: SELECT Rolename FRON USER_ROLE MAPPING WHERE Usernams =
"$futernanes§'

RoloList. [ ]

Query. # query that returns &l possble roles thet ary user could have. The role names must be returned
in the first column of the query's results.

Example: SELECT Rolename FROM BOLES

Fig. 1: The Datasource profile config page
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¢’ ActiveDirectory Based Profile

An ActiveDirectory® based profile lets you interface FactoryPMI with your existing corporate authentication
architecture centered on Microsoft ActiveDirectory.

To add an ActiveDirectory based profile, click the "New Profile" icon from the profiles list ("J;'), and select "Active
Add Authentication Profile Step 1: Choose Source

San the Authenticstion Types page for & description of the different authentication sources,

Authentication Actrveliractory

Source authentication profie will use,

{Datasourcs
|Inkernal

MNext >

Directory".

On the profile configuration you will have to specify a number of settings that outline how FactoryPMI will connect
to ActiveDirectory.

Domain
This is Windows domain that your server is a member of. Typically this should be something like
MyCompany.com Or MegaWidgets.local

Gateway Username/Password
This username and password will be used to connect to Active Directory to retrieve the list of all possible
roles. This is used to support the Designer's security settings windows. An incorrect setting here will not
prohibit the profile from working correctly.

Primary Domain Controller Host/Port
The IP address or hostname and port of your primary domain controller. If you do not know this information,
please consult your network administrator. This is crucial for an Active Directory authentication profile to
function properly.

Secondary Domain Controller Host/Port
The IP address or hostname and port of your secondary domain controller, if any. This will be used in case the
primary domain controller cannot be reached.

(2’6 FactoryPMI Gateway Configuration

Pl A HE T M A N A G M ENT | HT E R F A C

r

Logged in as: admin [logout] [restart] [shutdown)

Add Authentication Profile Step 2: Configure Properties

General Properties

Hame
Chooss & name bo identify this authsntication profils,

Drescription -

Falover - P -

Profile TF the suthentication source is unreachable, this Fadover profile will be used instead,

Active Directory Properties

Drsiriaifi My Company.com
The ‘Windows domain for this Active Directory server. Examples: “MyCompasny,com™ or
“SuperCorp local™, IF you aren't sure of your domain, ask your network admenistrator.

Gateway

&% Launch Lissrmanme The bogin name For the gatessay to use when guarying Actrys Directory, Only used For retrieying
Designer the entire list of robes for the Designer. Not strictly necessary For authentication,
Gateway
Password

The passward For the shove wsarname,
:.\, Gateway

CFabue P



i % 4

The [P adidrass or hrostrams of your priiary dorsln controllse: Exarmpls: "192.188.14" o
“MainGerver

-
The port number For the primary domain controlier's LDAP interface. The defauk is 389,

The 1P address or hostname of your secondary domain contraber {opticnal). Example:
"192.168,1.4" or "MainServer”

B 1

Fig. 1: The ActiveDirectory® profile config page
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‘..‘v Active Directory / Internal Hybrid Profile

This authentication profile type is a hybrid between the Active Directory profile and the Internal profile. To add an

Active Directory / Internal Hyrbid based profile, click the "New Profile" icon from the profiles list ('ﬂ'), and select
"AD/Internal Hybrid".

Add Authentication Profile Step 1: Choose Source

See the Authentic stion Types page For & descripbion of the different suthentication sources.

Authertication Source [Einkernal Fibrid ~

authentication profile will use.
FActiveDirectory

This hybrid authentication source uses Active Directory to authenticate a user (that is, provide a yes/no answer for
whether or not a given username/password combination is valid), but uses the Internal authentication source's style
of role management. This internal role structure can be configured in the same way that an Internal Authentication
Profile's users and roles are administered, except that it won't ask you for any user's password. It is simply a role
mapping.

This separation allows IT to manager usernames and passwords, but allows the FactoryPMI designer to administer
their role mappings, without having to bother IT to add new roles to the corporate Active Directory setup. This is a
win-win, as you get the security and central user management of Active Directory, but without the sometimes
cumbersome cooperation of role definition between engineering and IT.

For example, suppose that you had a user named Joe. When Joe logged on, this authentication profile would ask
Active Directory if Joe and has password are a valid user. If Joe authenticated against Active Directory
successfuly, the profile will then look for a user named Joe (case insensitive) in the internal configuration. If one is
there, the roles assigned to the internal "Joe" user will be used for Joe's roles.

On the profile configuration you will have to specify a number of settings that outline how FactoryPMI will connect
to ActiveDirectory.

Domain
This is Windows domain that your server is a member of. Typically this should be something like
MyCompany.com OF MegaWidgets.local

Primary Domain Controller Host/Port
The IP address or hostname and port of your primary domain controller. If you do not know this information,

please consult your network administrator. This is crucial for an Active Directory authentication profile to
function properly.

Secondary Domain Controller Host/Port

The IP address or hostname and port of your secondary domain controller, if any. This will be used in case the
primary domain controller cannot be reached.

(20 FactoryPMI Gateway Configuration

FoLoA T M AN AGEMERNT WT'E EF A C
Logged in &s: admin [logowt] [restart] [shutdown]
s'm““'"' Add Authentication Profile Step 2: Configure Properties
Metwark Properties
General
Chuster
Hame
Projects Choose a name to identify this authertication profiie.
Manage
Launch Desoription -
Datasources
Connections
Drivers



|- none -]
TF the suthentication source is unreachable, this Falover profile will be used instasd,

i

The Windows doenain For this fctive Directory senver. Examples; "My Zompany.com” or
“SuperCorp ocal”, IF you sren't sure of your domain, Sk your network sdmirdsty stor.

|

The IP address or hostrame of you primary domain controller. Example: 192, 168.1.4" or
"Manserver

589 |
The port number For the primary domain controbisr’s LOAP intsrfaca. The defsul is 389,

The IP sddress or hostname of your secondary domain controller (optional), Example:
“192.168.1 4" or "MainServer™

= ]
The post rusber for the cecondary domain controar’s LDAP interface, The default s 369,

TR

Fig. 1: The Hybrid profile config page
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PO Configuring Audit Profiles

Auditing is a way to keep track of what data changes to your datasources are made through FactoryPMI. It will
store a log of all important events that happen inside FactoryPMI, including log-ins, log-outs, and all UPDATE and
DELETE queries executed.

To use auditing, you simply need to create an Audit Profile, and then assign the profile to your project. To create
an audit profile, click on Auditing - Profiles, and then click on the New Profile icon.

Profile Mame Datasource Tahle Description
WO aut profifas configurad!
New Profile — @
Configured Profiles

The audit profile configuration page is rather straight-forward and self documenting. You must provide a name and a
datasource at minimum, and the FactoryPMI gateway will take care of the rest. You may also select "Manual
Configuration", and enter all of the parameters yourself, if the audit table already exists.

Once the audit profile is created, you must assign it to one or more projects. To do this, simply go to Projects -
Manage, edit project, select "Auditing Enabled", and select your profile from the list. Once you save your project,
auditing will be enabled, and events will begin being recorded.
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P Image Management

All images for FactoryPMI projects are stored in the server. The Image section of the configuration gateway lets
you manage them in a rudimentary way. The FactoryPMI Designer provides a much more powerful, drag-drop style

imagl_.e rTnIanagement tool. See Designer - User Interface - Image Tool for details.
ratles

Types
Auditing
Profiles
dmagesk

Plugins

Creating Folders

You can create organization folders easily by entering a name and clicking "Create Folder".
Path: root [

Create New Folder

Name MytmageFolder|

Create F|:|I|::|r|n_-rl
&

You may then click on that folder to make it the current working folder.
Path: reeot | i—L'I.I'UrkiI'IIg Folder

Sub folders ———» ,_,J

pErnageFoldesd

[ Create Folder |

Uploading Images

To upload an image, you must give it a hame, and optionally a description. Then just browse for it, and click
"Upload".

Upload Mew Image
;mane xaticTark
Chioose a descriptive name to identify thes image
Imsge ¢ A static tank image.
Descripkicn
Imape File c:\kank.ipg Brovee..

Tmage must be a PRG, GIF, or JPEG image.

Upload

After the image is uploaded, the top part of the page will show the image, located in the current directory.
Path: oot | 4— Currentfolder

Sub folders — |_J

yImagaFolder/



+——— |mages in current folder

StaticTank [64x78] (1K)

| create Folder |
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;w How to Launch the Designer

To launch, go to the gateway configuration page (by default http://localhost:8080), and click the link that says
"Launch Designer".

(26 FactoryPMI Gateway

A& H T & N A G EMENT | HTERTF A

v ¢ &
Launch Designer Gateway Status « Configuration

Projects

& DemoProject

FactaryP™I v, 1.0.0_17 & & 2002-2004 by Inductive Sutcmation. All rights reserved, [view boensa)

The link is also available on the left menu, after you log into the gateway.

%
&

FactoryPMI Cateway Configuration

PPLA HT M 4y H T H T ER F & C

Logged in as: admin [logout] [restart] [shutdosen)

FactoryPMI Gateway Server Status

Saftings
Bacap
Projects Version 1.0.0_17 (busd 504)
Latinch CD-Key | L55-FG
Datasources HMemory
Connections (used/max) 685mey | 294,06 1k
Drivers nu-ingsne Wd Jun 29 14:24:30 PDT 2005
Authentication Uptine O days, 4 hours, 10 mirutes, 54 seconds
s
Types
Auditing
Profiles
Plugins

FactoryPMI v, 1.0.0 17 58 2004 by Inductive Automation, AF nghts reserved |'-'|i:l|-,l Iu:::-r:-_:n:]

Once the application has loaded, you will be presented with the splash screen. Log in with a valid
username/password (default: admin/password), and the designer will open.




PLANT MANAGEMENT INTERFACE

B . a
s §o%inductive
e aareement e AUTOMATION

Llsername:

Fassword: |

[ Log In H Cancel J

After logging in, you will be asked to choose a project to work on. If you do not have a project created, you can
make one by clicking on the "Create New" tab, or by adding a project in the configuration gateway.

test - FactoryPM™I Designer [Design Mode] ;lglil

File Edit “iew Project Component Tools Windows Help +—— [enu Bar Toolbar
Heow+a/O0B] 7 #%EIE[EE[EI]E[JEE'ELE{[HWJEIE{E
' o8 %

|
Charts | Shapes | Misc | [ comp o

x| B

~
0
a

Froject [test]
1) Configuration

B windows el a8 B o P O EE o= @

=l Behawvior b
Update Rate... 5000 3|
El Appearance
Deskiop Color 130,138,140,255 - d
= Layout
Minimum Size \Width: 200 Height: 00

E Runtime
Menu Font  Dialog, Bold, 12 (=][~]

Update Rate Base (ms)

The hase rate for polling SGL queries which are
set to relative rate.

Fropery Type: int

FProperty Scripting Mame: "updateBase"

o

()| 34 7508 mb
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ép User Interface Overview

The FactoryPMI designer is the application used to create projects. There are several main areas of the window,
outlined in the image below:

File Edit Yiew Project Component Tools Windows Help s [\lenu Bar Tﬁnlhar
i@|ﬂﬁ|+@ﬁj|fﬂb| iEEE BN E MG N E M- EEHE i"Ji|ﬁ]i-‘
Eroject Brow: \ @ # x| (Component Palette e

Froject ftest] \q
1) Configuration
[ windows

Buttins | Display | Charts | Shapes | Misc | [ comp o

A @ A = | = EE S @

abc

=l Behawvior ‘E
Update Rate... 5,000 B

El Appearance
Desktop Caolor 130,138,140,255 - é

= Layout

Minimum Size Width: 200 Height: 600
El Buntime

Menu Font  Dialog, Bold, 12 (=][~]
Update Rate Base (ms)
The base rate for polling SAL queries which are
set to relative rate.
Froperty Type: int
Froperty Scripting Mame: "updateBase"

o

()| /34 7508 mb

The Project Workspace is where the graphical elements of your project appear, and is a working representation of
your project. That is, everything will appear the same in the running program as it does in the project workspace. In

fact, you can turn the workspace into the running project by clicking the "Preview Mode" button (D") on the
toolbar.

At the very bottom of the window there is an information bar, that shows various pieces of useful data. On the
right, it shows the current mouse location, how much memory the designer is currently using (out of the available
amount), and the current active window. On the left side, various pieces of information will appear (often a
description of the button or item currently under the mouse):

Handy des;riptinn!tnnl-tip Mem DW{J‘SEL"

|Tnggles tesign or preview mode ||:-,-]| ||1 71408 mhb ||Dem|:|Windnw ||

Currentmouse location in Current Open Window
workspace

The rest of this section will outline each particular area, button, and menu item. This is meant to be a
straightforward documentation of functionality. For help on specific features, see Concepts.
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P Menu Bar

File Edit View Project Component Tools Windows Help

The menu bar provides quick access to many common functions, as well as program wide options and settings. It is
divided into eight sections:

e File

¢ Windows

e Help

File
The file menu provides access to common functions for dealing with projects.

| Menu Item

New[ Create a new project.

Open | Open a different project.

Save H Commits open windows and saves the current project back to the service.

Save As (5] Commits open windows and saves the current project back to the service as a
new project.

Update Project® Downloads recent version of project. Useful for multiple concurrent designers.

Export Backup &, Commits open windows and saves the project to a backup file. These files are
then imported in the Gateway project page.

Exit={j Close the designer.

Edit

The edit menu provides functions like cut, copy and paste.

| Menu Item

Undo Undoes the last action

Redo iy Undoes the last undo action

Cut - Remove the item from the current window, and place it one the clipboard.

Copy [ Put the item on the clipboard, but leave the current object alone.

Duplicate [ Copy and paste immediate without going to the clipboard. Works with
components and windows.

Paste Begin the paste procedure. The current mouse icon will change, indicating that
you are pasting. Simply click on the window where you want the object to be
placed, and the item will be created there.




Cancel Paste H Breaks out of the paste routine after it has been started.

Paste Immediate Paste the item on the clipboard to its original location.

Selects all components that are siblings of the selected component.

Selects all components that are siblings of the selected component and the
same component type.

Select Same Type in Selects all components in a window that are of the same type as the selected
Window#, component.

Delete ) Remove the selected object from the window.

Group Rename Allows you to rename multiple items at once. Select a number of components,

choose this menu item, and then pick a prefix for the naming. The items will
now be named sequentially.

View

The view menu contains a number of features that affect how the Ul is displayed, and how the Project Workspace
acts.

| Menu Item

Emulate i If touchscreen mode is enabled for the project, this will emulate a touch
screen.

Touchscreen

Toggle Relative Scaling || Toggles whether relative scaling is enabled during this designer session.
Typically relative scaling should be off in the designer.

Reset Layout Resets toolbars and panels to their default positions.
Toolbars
Toolbar Item Buttons
Component Customizer, Jython Actions, Security, Layout, and
Size/Position.
Layout Various layout, orientation, and Z-ordering buttons.
Main Save, Undo, Redo, Cut, Copy, Paste, New Window,
Preview, SQL Datasources Off/Read Only/Read-Write.
Panels -
Collapsible FactoryPMI object palette that works well in a vertical
Palette orientation.
Output Console | Output Console for debugging.
Project Hierarchical tree used for editing Windows, objects,
Browser and scripts.
Properties Panel where object properties and bindings are edited.
Tabbed Palette || Horizontally oriented panel that contains FactoryPMI
objects.
Show Grid [ Determines whether the grid is displayed over the top of the project workspace.
Snap to Grid £ Toggles whether moving or resizing components snaps to the grid.
Grid Off Sets grid size as off orin 5 or 10 pixel squares.
Grid Size 5 b}

Grid Size 10 jjj




Dependencies Determines how dependencies between components are shown. See also
Databinding - To Components

Quick Preferences Brings up the quick preference menu, which lets you specify certain display
settings such as handle opacity, selection highlight, and nudge distance.

i Quick Designer Preferences

Quick Preferences

Handle Opacity | © J |
Salection Highlight | |
Mudge Distance | 1 E|
Alt-Nudge Distance | 10

mMumber-to-Color Translation:

hen numericva..| Colaorwill be: el
1]
1.

P

Diefault Color Mapping

Low Fallhack Colar; _

Layout Mode

@ Relative () Anchored

Felative Options | -Anchoring Options
Default Layout R L

Wl Scale Font | |_;| -
EERnE

[&]

Close |

Quick Preferences Dialog

Project

This menu lets you access project wide script modules and events

Menu Item

Preview Mode [ Turns "preview mode" on and off. That is, determines whether the project
workspace is in design mode (normal), or acts like the running program (preview
mode).

New Window [7] Adds a new window to the project

Runtime Menu = Edits the runtime application's menu items.

Global Event Scripts _* || Lets you edit the global events. See Events - Global Events

Script Modules 3@ This lets you edit and manage custom script modules that can be called from
any other script in the system under the app.* package. See Events for more
info.

Component




This menu lets you modify the selected FactoryPMI component

| Menu Item

Group Container [

Sets container to be treated as a group. Children of the container can no longer
be selected in the designer (except via the Project Browser). Convenient once
objects are set up

Lock &}

Locks or unlocks components' size and location.

Layout |7

Configure layout constraints for selected components.

Size & Position &L

Type exact size and position for component or window.

Move to Front

il

Moves components to the front of the Z-order.

Move to Back 2

{ e |

Moves components to the back of the Z-order.

Move Forward ¢g:

Moves components forward in Z-order.

Move Backward ;=

Moves components backward in Z-order.

Component
Customizers & -

Shows the customizers for selected component. Used for editing complex
properties.

Configure Actions .’

Configure actions (Jython event handlers) for the selected component.

Component Security 7,

Shows the security settings for selected component.

Tools

The tools menu houses several utilities that can help you develop and test.

| Menu Item

Image Management o || This tool lets you upload, download, rename, and delete images from the
Gateway. See Image Tool for more information.
Designtime Security This tool lets you specify what roles are assigned to you during the designer
Tool - session. This lets you test the functionality of your project from the view of a
specific user.
Advanced
Menu Item
Console @ Opens the system console. Scripts' print output is
printed to this console. Also, if you discover a bug in
FactoryPMI, you can find information about what went
wrong on the console
Script Lets you run any Jython script. This is a good way to
Playgrond .° play with the Jython language or to test a piece of
Jython code.
Reserialize Opens and commits (a.k.a. serializes) each window.
Windows Sometimes when you upgrade to a new version of
FactoryPMI you will be instructed to reserialize all of
your windows. This is the easiest way to do so.
Windows

The Windows menu is a familiar menu that shows the currently opened windows and lets you switch between them.

Help




Menu Item

Help & Launches this documentation.

Shows you the about screen, which as various pieces of data that are useful
for technical support. You can also launch the Console and view FactoryPMI's

license here.

About i;
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¢’ Toolbars

The FactoryPMI Designer has 3 toolbars that provide quick access to useful and important features. Each can be
enabled or disabled by the View - Toolbars menu.

Maind vy |3 B D P Eé%:

| Icon Description

k1 | Save Project Saves the project to the gateway.

1 || Undo Undoes the last action

| Redo Undoes the last undo action

¢ | Cut Remove the item from the current window, and place it one the clipboard.

20 || Copy Put the item on the clipboard, but leave the current object alone.

Il || Paste Begin the paste procedure. The current mouse icon will change, indicating that you
are pasting. Simply click on the window where you want the object to be placed, and
the item will be created there.

™1 | New Window Adds a new window to the project.

[&b/ Start / Stop Previews project in designer as would be seen by runtime.

Preview Mode

& || Gateway Off Disconnects database communication with the gateway.

%: || Gateway Allows read-only database communication with the gateway.

Read-Only
# | Gateway Allows full database access through the gateway.
Read-Write
[tcon]  Name [ —  pescripton
:£ | Move to Back | Moves components to the back of the Z-order.
%= | Move Moves components backward in Z-order.
Backward
EEZ Move Moves components foreward in Z-order.
Foreward
T:E Move to Front || Moves components to the front of the Z-order.
] | Align Left Aligns all of the selected components with the left edge of the leftmost component.
[ || Align Right Aligns all of the selected components with the right edge of the rightmost
component.
[®] | Align Top Aligns the top edges of the selected components to the top of the highest
component.
lal | Align Bottom Aligns the bottom edges of the selected components to the bottom of the lowest
component.
#] | Align Center Aligns 2 or more components center points horizontally.
Horizontally

[# || Align Center Aligns 2 or more components center points vertically.
Vertically

= | \




4

Align as Row

Aligns the selected components in a row. A pop-up dialog allows you to specify
horizontal spacing.

aa
4

Align as Stack

Aligns the selected components in a column. A pop-up dialog allows you to specify
vertical spacing.

E Center Centers the selected components horizontally with respect to their parent container.
Horizontally

]_H Center Centers the selected components vertically with respect to their parent container.
Vertically

T
Componentw L

v HE &

Icon Description

@ - || Customizers Shows the customizers for selected component. Used for editing complex properties.
i Configure Configure actions (Jython event handlers) for the selected component.
Actions
S Configure Shows the security settings for selected component.
Security
o] Layout Configure layout constraints for selected components.
[& || Size & Position || Type exact size and position for component or window.
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‘.‘v Component Palettes

The component palettes hold all of the components available for you to use in your projects. Custom Palettes can
be added to the list which house components built from collections of other components. See Component Placement
for more info on how to place a component in your window.

Input [ Buttons ] Display | Charts | Shapes ] Misc ] i%al Touchscreen Input ]" Palettes

B = = [ = gf E’.’;’ﬂ @ @
"Tabbed Palette" Components in selected palette
Component Palette T

",

ik 5 ¥ 1
B B | R &

+ Input

-I Buttons
[z Buttan
80 Toggle Button
[0 Tirner Button
M- Check Box

&= Hadio Button

+ Display

+

| Charts

+ Shapes

+ Misc

+

{3 Touchscreen Input

"Collapsible Palette"

See the Component Technical Reference for more information on individual components.
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P Project Browser

The project browser is a tree that shows the components of your project. On the top level of the tree are windows.
Below them are all of the components they contain (a window only displays its contents in the project browser if it
is open).

Project Browser g o o
& Project [Sample] E
G 1 Configuration

-+ 3 wWindows

[ AddEditRole
[ AddEditUser

[ AlarmSereen
[~]

. PSS

The following right click menus are available in the Project Browser Window:
Window Right-Click Menu

Froject Browser O o o=
& Project [Sarnple] ]
g i Configuration
= I3 Windows

=[] AddE i —

=N R.;.ELE? Openon Startup |

bk i' Spt as "About’

Close Window
@ ) Delete Window =

% Import Window(s)
[t El AddEd w0 Export Window(s)
— [ Alarmd @ Window Stats

— 1 Granh
| Menu Item

Open/Don't Open on Sets the window to open (or not) when the project is launched. Windows that

Startup | ® are set to startup automatically have the startup icon (1®/) next to themin the
project browser.

Set as 'About’ i Sets the selected window to be the "About" window, when users click About in
the running project.

Close Window Closes open window.

Delete Window % Deletes the window from the project (window must be closed in the
workspace).

Import Window(s) A Load one or more windows from a file.

Export Window(s) # Saves windows to a file.

Window Stats & Compressed size of the window.

Container Right-Click Menu

Right clicking on a container shows the following menu, which lets you specify how components beneath it are
sorted.
-~ Demowindow [
I—- I:l Foot Containar £
= tg @ Sort By Z-order
Ml + "




— 7 L S0rt Hy Name
‘ w 2! Sort By Type

Component indication

Froject Browser o B

& Project [SQLTags]
fr— 1) Configuration
== 15 Windows
'__E| L =1

# Foot Container ()
=1 Text Field &
EE LED Display 2 4
B | ED Display 1 4°
B LED Display -2

Component
Indication

Components are displayed in the Project Browser under windows. They may be selected in the tree as if they were
selected in the project workspace. Components with binding, action scripts, or security are indicated with icons on
the right side.

[ tcon |  Meaning |
Securityr-L' Component has been configured using builtin security.
Jython s Component has at least one Jython Action Script defined on it.
Property Binding = At least one component property is bound to another property or expression.
SQL binding 7 At least one property is bound to the database or an SQL query.
SQL and_property Component has the 2 above bindings.
binding &

Components may indicate security, Jython, and one of the 3 binding icons together.
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P SQLTags™ Browser

The SQLTags Browser is the panel that is your main interface to the SQLTags system. It is where you create and
edit SQLTags. There are many drag and drop applications. A common one is creating OPC SQLTags by dragging OPC
tags from the OPC Browser Tree to the SQLTags Browser Tag tree.

SQLTans Brovwser ol oo
«@PE- & -%3% &3 MenuBar
Tag _ Value Datatype
- [ Defauil
++ Refngeratmn Tag Tree
r A |ADema
Gy ] client
+- [ Systern
Menu Bar

| Menu Item

Search &

Find tags by name. Hides/shows Find search dialog.

Refresh o

Refresh Tag Tree.

Edit Values g

Toggles ability to edit SQLTags values.

Column Selection i

Select columns to view in Tag Tree.

Create Tag @

Dropdown list to create new tags or folders.

Edit Tag @

Edit Tag Properties.

Scan Class editorfﬁ

Edit SQLTags scan classes.

OPC Browser -+

Open OPC Browser.

Import/Export CSV
£ %

Import and Export SQLTags to a .CSV file. The recommended useage is to
export the file, edit it with your favorite spreadsheet, then import the file.

Tag Tree

The Tag Tree displays SQLTags, their properties, and values. The root of each tree is a SQLTags Provider, which

is really a SQLTags enabled Data Source connection. Use the Column Selection i dropdown to choose displayed
columns. Items in the Tag Tree can be dragged and dropped onto components and properties. See SQLTags types
for more information on the types of SQLTags. The following tag icons will be displayed.

Tag Icon

Folder A SQLTags folder. It contains SQLTags and folders.

Client tags are variables of any type that can be accessed from anywhere in a
FactoryPMI client. They can be thought of as global dynamic properties that
operate within an instance of a FactoryPMI client. Separate FactoryPMI clients
will have separate values of Client tags. Client Tags are not persistent,
meaning tag values will re-initialize if the user logs out of, or closes, the
application.

Client Tag (green)

58 A DB Tag is stored in the SQL database. This value is shared between

DB Tag (yellow) "




FactoryPMI clients and is persistent (value doesn't change from logging off or
closing a FactoryPMI client). The left icon indicates that the value is being
updated, where the (red tinted) right icon indicates that the value is old.

OPC Tag (blue) "+ ™

OPC Tags read and write their values from an OPC path via FactorySQL.

System Tag (purple)

Tags whose values are system properties such as: CurrentDateTime, Username,
IPAddress, etc. System Tags are typically read only.

Tag forbidden/disabled
=

User does not have sufficient permission or tag has been set to disabled,
respectively.

Expression/SQL £

Indicates SQLTag is bound to an expression or SQL Query. Applicable for DB and
Client SQLTags.

Security

Indicates tag has permissions configured. Applicable for all SQLTags.

»
Alert

Indicates tag has an alert configured. Applicable for DB and OPC SQLTags.

Search Dialog

Search ¥ opens the Tag Search dialog for the selected SQLTags provider.
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¢ SQLTags™ - Drag and Drop Operations

Overview

SQLTags™ supports a variety of drag and drop operations. Below is an example of dragging a DB SQLTag onto the
Root Container of a Window to create display and control components.

SQLTags Browser o 8 X
P H- 2-BTF &£ %
Tag Datatype -
- [ Dafaun &Display 3
1
Iy id AFolder Control »
Iy id import test
- l]"-fitﬂ
;+ Hi Floata
I+-"' HiHi Floats
|+-"' La Floats
I+-"' LaLa Floatg
+ T wikration Floatg |
£ T5 Area Temnerature InME‘

Property Editor o R X

=4 wiel R -

Components and Properties

Components understand how to recieve a SQLTag drag and drop request. They behave differently depending on
what they are. Here are a few examples:

Containers

Dragging a SQLTag onto a container prompts a menu for what kind of component to create. Dragging a property or
the tag itself will have the same effect. There are a number of display and control components to choose from. The
new component will have multiple properties bound to different values on the SQLTag. For example, a numeric label
created from a SQLTag will have the following properties bound: Mouseover Text, Value, Units, and Number
Format Pattern.

[; Display »|  Numeric Label
Control »| LED Display

Multistate Indicator

Progress Bar

Tank

Components

Dragging a SQLTag onto a component will bind as many properties as that component is set up to. It tends to be
similar to creating a new component by dragging the tag onto a container.

.

Properties



Dragging a SQLTag property onto a component property is a shortcut to binding the component's property. Dragging
a SQLTag itself (instead of a property) will bind to the SQLTag, which is the same as the Value property. Below
indicates dragging a property onto the Text property of a label.

roperty Editor a8 X

4 [=] =tel w® -
E Comirmon
= Data
Text Label () = B
H Appearance
& Layout

Example

The example below illustrates dragging a SQLTag onto a property of a label and then onto a numeric label.

SQLTags Browser g o o
2o PHE- & -
- [ Defauit
w10 A Folder
iy 1] import test
= . wih2
;+—Fy Hi 91 Floatd
+ 0 HiHi 123.46  Floatd

o T 0 Floatal™

L
e

BRI

Property Editor o &

22| 4 siEh ® -
+ Common

+ Data

+ Aippearance

4 Layout
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;v SQLTags™ Tag Search

The Tag Search Window allows you to find SQLTags based on their properties.

Select a tag provider (SQLTags enabled Data Source) in the Tag Browser and

click search = You may select and edit multiple
tags at once!

Tag Search

Searching provid H:{D [ _-i- I

Search

Tag Path
Rel [

Tag Type Data Type Scan Class

Ay Ay [+ | E“ |@

S

OPC Server OPC Hem Path

H=)

20 tags found. | Cancel |

Fesults

Tad Path

Hew F.'-;u_lder,-';P_\-amp-’-l
New Folder/Randoml
MNew Folder/Random=
Ramp2

Bann3

Select Tags H Edit Tans H Close ‘

Search

[ Menumem [  Funcon |
Tag Path Searches for string in Tag Path including Tag Name and Folders.
Tag Type ‘ Any, or filter by SQLTag Type. ‘
Data Type Any, or filter by any data type.
Scan Class Filter by any scan class. Leave blank to ignore
OPC Server Filter by OPC server. Leave blank to ignore
OPC Item Path Filter by OPC item path. Great for finding what is connected to actual PLC

registers. Leave blank to ignore

The Select Tags button will close the Tag Search window and select the tags in the Tag Browser. The Edit Tags
button will close the Tag Search window and open the Tag Editing Window for the selected tags.
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;w OPC Browser

The SQLTags OPC Browser is the panel that allows you to browse OPC items from FactorySQL. You may browse
multiple FactorySQL nodes. Each datasource that has SQLTags defined is contacted for browsing. Browsing occurs

directly between a FactoryPMI designer and a FactorySQL service. This is a case where the SQL database is not
involved.

You can create OPC tags by dragging OPC Items onto SQLTags providers on the SQLTags Browser

QP C Browser
]
=+ 9 ftest

{'+'i- 2k Beijer ElectronicsOP CServer
- J}-; Cimauestine IGOPCAB
#- aks Cogent. OPCDataHub
F bk DS¥POpcSimulator. TSx0peSimulator.
- ok EELCSVReplavSimulatar
- J}-; EELOPCESimulator
=+ ks KEPware KEPSererExyvd
#  _system
]+.'- ] Channel
fr';— ) Channel?
- [ Channel3
= | Channel_0_User_Defined
w0 _System
= Ramp
- @ _Hints
#- ] _systern
T Rampa
T Rarmpt
T Ramp2 [+]
1] NI 3

S Drag OPC items into a SALTag provider to
create tags out of them.
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‘.‘v SQLTags™ Editor

The SQLTags™ Editor is a panel that allows you to edit SQLTags. You get to it by selecting a tag and clicking on
Edit tag button of the SQLTags Browser Menu Bar or right click menu.

SQLTags Browser a R X
.e‘m @ .? ﬁ 5 ._" g r|
Value Datatype =
-+ [ Defauit
1 r
il "’}’E‘Fmietr t -\’ Edit Tag(s).. |
+- [ Importtes T M
%, 1 vih2 |_Dp§_ps the tag(s) for configuration editing.
i3 [ Area Temperature #4 Delete 1 Intd
T Q‘; Current Pressure f_fl Hew Folder 7 Floatd
T » Device Area g} New Tag p 1N String
& 'T} Kepware_test D = 5 Intd L]
T T3 Low Pressure Setpoin ek Refresh 5 Intd
£ B string_label_new there String
+ T yriteable test point 123 Inta|~
Sections

e General - applicable to all properties

e Numeric - applicable to numeric properties of OPC tags
e Metadata - applicable to all properties

e Permissions - applicable to all properties

e Alerting - applicable to OPC and DB SQLTags

e Expression/SQL - applicable to Client and DB SQLTags

The Editor will display an asterisk (*) on properties that you have changed prior to committing with the OK or
Cancel button. The example below shows the name changing from added tag to Kepware_test.

It:i_
Editing tag "added tag" *
M
General Properties
General
Namea =
H Kepware_test |
Mumeric Value
i | 3,755
Metadats Datatype Enabled Access Mode

f} [Int4 (] true (] |read_write [~]

Farmissions OPC Propetties
S Y OPC Server
& . — : — i
. localhostKEPware KEPServerEx 4 [=] ||
Alerting L |

E .“u OPC item Path




= test path
Expression/SGL

Scan Class

Scan Class Driver

Default ][] fest ]

[ ] ] [ Cancel ]I Apply

Multiple SQLTag editing

You can edit multiple SQLTags at once! Choose multiple SQLTags in the Tag Tree by holding Ctrl or Shift while
clicking, then click edit & Each property now includes a check box. Selected properties will be written to the set
of SQLTags when you click Apply or OK.

 Editing 2 tags

General Properties

“General Properties

General

Hame

0]

Enabled Access Mode

(v llntal E]J L1 |true E]| L1 |Read_Write |EH

hetadata

3

Farmissions -0OPC Propetties -

‘ OPC Server

- o glE

Alerting
g OPC ltemn Path
O |

Expression/Sal

~Scan Class
Scan Class

[ |Default
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.}. SQLTags™ Editor - General Properties

All SQLTags have General Properties to configure tag basics.

!ﬂ_
Editing tag "added tag" s
M
General Properties

General

—,;_.n Nama =

JJ-‘] |Kepware_te st |
Murneric Value

i | 3,755|

Metadats Datatype Enabled Access Mode

f} lInt4 (] true [~]  |read_write [~]

Fermizzions OPC Properties
S = 0OPC Server
& [ —
localhostKEPware. ServerExs L
aleriing (localhostKEPware KEPServerExivd =] |L|
:5 OPC tem Path
. lte st path |
ExpressionfSGL
Scan Class
Scan Class Driver

Default =] [&] fest BIE

8] ‘| Cancel || Apply

General Properties

Property Name

Name The name of the SQLTag. It must be unique in its folder. Be sure to get the
name right because tag bindings are based on names and paths (which can be
relative).

Value The current value of the SQLTag. Equivalent to SQLTag.Value.

Datatype ‘ The data type of the SQLTag, which can be any FactoryPMI data type.

Enabled Enables/Disables tag. A disabled tag will maintain a fixed value.

OPC Properties


../concepts/sqltagsrelativepaths.htm

OPC Properties are only applicable to OPC type SQLTags.

[___Property Name

OPC Server Specifies OPC server for SQLTag

OPC Item Path Specified OPC path. This will typically be generated for you from dragging OPC
tags from the OPC Browser to the SQLTags Project Browser. OPC Servers often
allow some amount of formatting, indexing, etc here.

Scan Class

Scan Classes deal with how SQLTags update.

Property Name

Scan Class Selects a scan class that you have defined.
Driver Indicates which FactorySQL node is updating the scan class, evaluating
expressions, etc.
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./opcbrowser.htm

.@ SQLTags™ Editor - Numeric Options

Numeric options are available on OPC SQLTags of a number data type. These options are handled through
FactorySQL, so make sure that you're not looking at stale data!

Editing tag "added tag"

Scale Mode
2ff

MuUmeric

1) Scaled

L Py

Metadats Lo |

q Clamp Mode

= |N|:|_Clamp
Permissions

" Deadband

& |

Alerting

2

ExpressionfSGL

8] ‘| Cancel || Apply

Numeric Options

Property Name

Scale Mode Scales tag between raw and scaled values. Options are Off, Linear, and
Square Root.

Raw Raw value input range. The domain for scaling or clamping.
Scaled The output value range if Scale Mode is not set to Off.
Clamp Mode Restricts the tag value to lo or hi depending on the clamp mode. No_Clamp

does not restrict the tag value. Clamp_Low will never allow the tag value to get
below the appropriate lo value. Clamp_High will never allow the tag value to go
above the appropriate Hi value. Clamp_Both is a combination of the two.




Deadband Tag value changes will only fire after exceeding the deadband amount since the
last change. The example above requires a change of .0001, regardless of
update cycles, before the tag will change value.
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.@ SQLTags™ Editor - Metadata

Metadata provides a SQLTag additional information. These values often come from the OPC Server when creating
OPC SQLTags by dragging OPC tags from the OPC Browser Tree to the SQLTags Browser Tag tree.

Did you know...

Using Metadata is purely
optional, but recommended.
Often times it will allow you to
make changes in fewer places to
things like formatting that can
affect many components.

Editing tag "added tag"

Metadata )

Format

0

Eng. Units

Mumeric E“

i
Metadata 10,000.00|

q Tooltip

- |abcd
Fermissions

L Documenntation

‘7 This is documentation.
Alerting itis multi line.
! 3 lines to be exact. ltalso has "guoted data” inside it

Expression/SGL

||| Cancel || Apply

Metadata

[__Property Name

” Format H Choose format from the dropdown list or create your own. Numbers recognize ‘



./opcbrowser.htm

H (# 0, .) while dates use the standard FactoryPMI dateFormat patterns.

Eng. Units String based unit description. Choose from the list or type your own.
Convenient because numeric labels and other components know how to bind to
units.

Eng. Lo, Hi. Expected low and high values. Often useful.

Tooltip Used to create mouseover effects.

Documentation

Stores tag development notes.
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¢’ SQLTags™ Editor - Permissions

Permissions allow designers to restrict access to tags. The tag's Access Mode must be set to Custom in the
General section of the SQLTags Editor for permissions to apply.

:'E__d_i_t_in_g tag "Writeable test point

General W Make sure yourtan's Access Mode is setto Custorn for these

permissions to have an effect. Lsers must have at leastone role in

E this list in order to have access to the tag. If a user has maore than one
ofthe roles inthe list, the role with the higheat priviledge i | apph,r.

MuUmeric
Raoles *

Folenarne | ALCEES
Metadata Ee NIt St BRI

FRMIDesigner i
g Fead Only

Readhirite

FPermissions

S
&

Alerting

Expression/SaL

Add Role

FPMIAdministrator [>] | Add |

0] ]’ Cancel ]| Apply ]

Simply choose a security Role and click the Add button. The Rolename will be added to the Roles table. You can
then click on Access to choose the appropriate level of access. Options include: Read Only and Read/Write. The
highest clearance takes precidence.
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¢’ SQLTags™ Editor - Alerting

Alerting works with FactorySQL to log alarms to the database and notify users via email, alphanumeric page, or text

message. It may be configured on OPC and DB SQLTags. Click for more information on alerting. The FactorySQL help
manual covers more options including acknowledgement, notifying groups, etc.

| EF’.‘I‘U.Q tag "added tag®

Alerting Setup

Alert Mode: (O Off (O Digital @ Analog
General

“Angiog Seftings *

State Mame _ Fange
MuUmeric hly_ranoe _ [12,-8]

hetadata

3

Permissions

Severity

“State Properties-

Alert Hame Severity

[N i :
o v e B

Alering

Low [[] Tag-Driven High (] Tag-Driven

% | 12E| |Inc|usiue E” | -5 E| |Inc|usiue EH

ExpressionfSGL

[] Alert an any change

Other Settings
Ack Mode Send Clear  Alert Deadband

|Unused EH |TFUE E” |

|Autngenerated |E”
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;v SQLTags™ Editor - Expressions and SQL Binding

The SQLTags™ Editor is a panel that allows you to edit SQLTags. You get to it by selecting a tag and clicking on
Edit tag button of the SQLTags Browser Menu Bar or right click menu.

Editing tag "string_label_new"

i

: Expression/SOL Binding
Exproszion NMode =

General

Expression

Expression ®

o Clienttags' expressions can reference other Clienttags, as well as OFC
and DB tags from any tag source. DB tags' expressions can anly
reference DB and OPC tags in their own tag source.

hetadata

q 1zound[(9/5 * ([.]temp} + 32 Ko

Ctrl- |

Copy Ctrl-C

Permissions
Paste Ctrl-w

S
&

Alerting

2

ExpressionfSGL

2 Insert Tag

*_ Operators

.J‘{n Functions

LY TR S S I . R s N S R

= =
W oM RO

[« |

— [ wurite value hack ta OPC itam?
OPC Sarver * OPC Ram Path *

|Inca|h|:|5t:KEF‘ware.KEF‘SewerEx.w E” |@ |teat_tag_c

0] H Cancel ]| Apply ]

Expression/SQL Binding

Expression Mode Options include: None, Expression, and SQL Query.
Expression Text input area for Expression or SQL Query. Note the right click menu and

buttons to insert tagsF/, operators = , and (expression language)

functions o for either.

OPC Write back




[ Property Name

Write value back to Enables OPC writeback on value change
OPC item?

OPC Server Select OPC Server from list

OPC Item Path Choose OPC tag path to write to
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;... Property Panel

The property panel is where you can set the various properties for the component(s) you have selected. The
available options will change depending on what type of component you select.

FProperties o I
o . o =
] [=] =ie1 ¥ Property
o Display
ommaon Filter
=i Appearance
Font Dialag, Plain, 12 [~
Foreground Color 0,0,0,255 - & Gj}
Background Color 238,236,232,265 | +| @ @'
Texture 1'_27! ﬂi-"
=I Ihmamic Properties
edit 0 2@ Open
rolename EBinding
Dialog
(Name)

(Geatrintion Description Area

| Property Panel Buttons

) % Sort and group properties by category
Categorizedl®=
a1 Sort properties alphabetically
Alphabetize L2
Expand/Collapse Expand or collapse all property groups. Does nothing when set on Alphabetize.
ik ¥
Properties Ty T
Property Display The property display filter limits the properties that are shown in the property panel.
Filter % If you want to modify a property that was listed in the Component Reference with
the Expert icon ¥ use the Expert filter. It is always possible to view everying with
the All filter.
% e
“& Standard
“& Expert
7 Al
Property Binding Nearly every property has this button, which allows you to "Bind" its value to the
Buttonj' value of something else. Whenever that other value changes, the value of this
property will change as well. For more information on binding, see the Concepts -
Databinding section.




Tip: Selecting multiple components will display their common properties. Changing the value of any property will
affect all selected components.
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‘ Project Workspace

The project workspace ("workspace") is where you visually design your project. Think of it as the same space that will show
up when you launch your project.

The only items that can be added to the workspace are windows. All other items must be placed inside a window.

The actual workspace does not have many options/properties. The most important is the Update Rate Base, which is the
default update rate for all SQL queries (in milliseconds). For more information on update rates, see Databinding - SQL
Queries. You may also change the background color of the workspace.

Sarmple - FactoryPMI Designer [Design Mode]
Eile Edit View Project Component Tools Windows Help
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¢ Image Tool

Navigate Up

Thumbnail

Size Download /aname New Folder

—
Fa -

E‘ImapMa. m—l v M u@ﬁ‘
1~1}—|»%'] | e wa | @ @B’i]x“_ﬂelﬂe

Current Folder |p|aygrnundf +——— Current Folder |

Upload
Refresh

B [
—
[

Coaoling1.phng Cooling2.pno Cooling3d.png Coolingf.png

l

Images on Server

\/\ Drag images from

Windows here to upload

. Tip: vou can drag images and folders into this window far easy uploading.

The image tool allows easy management of the images on the Gateway. FactoryPMI creates a folder for each
project's images, and this tool opens up into the appropriate folder for the project you are working on. You don't
need to maintain this separation, however, it makes it easier to back things up if you are working on projects for
different customers on one Gateway server.

You can drag images, and even entire folders of images into this window to upload them to the server. You can also
drag images around into other folders within this window to move them. Tip: Open up two Image Tools if you are
doing a lot of moving, and drag between the two.

Within this tool, it is easy to do common image tasks, such as rename, upload (add to Gateway), download (to your
hard drive), delete, etc.
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¢’ Interactive Script Tester

The Interactive Script Tester allows a developer to run Jython script in a
command line environment. Modules are not automatically imported as they
are with component events.

_inix

History

fram fpmi import gui E
gui.confirmfare you sure") E]
Buffer

1#type code here...
z
3
4

[« ]

| Fun Buffer H Feset Environment H Clear Histary H Clear Output ]

[+]

Cutput
=]
=

Fig 1: Interactive Script Tester

Tip...

The more you can do without
scripting the better! Many
beginners make the mistake of
trying to do everything with
Jython. Don't be that guy. Read
the docs and learn the easy
way!
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PO Concepts - Overview

This section provides a technical reference to the designer, broken up into 5 broad themes. These themes
encompass most of what you will need to do in FactoryPMI, and are roughly positioned in the order you might
encounter a need for them.

The themes are:

Windows

This section discusses windows, the primary unit of organization within a project.

Components

This section discusses placing components on windows, how to organize them, size them, and set their properties.
Components are fundamental to FactoryPMI, and a solid understanding of them is essential.

Databinding

Databinding is another essential topic. This section covers how to bind components to various data sources in order
to present and control information.

Events

Events are a way to specify a response to some action, such as a mouse click or key press. This section covers
how to specify and configure Events.

Security

This section involves securing the FactoryPMI frontend, from hiding certain components from under privileged users,
all the way to blocking them from a certain project.
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PO Windows Overview

A FactoryPMI project consists mainly of a collection of windows. Most of your effort in FactoryPMI will be arranging
and configuring components inside of your windows.

Basics
e Adding. To add a new window to your project, press the "New Window" ([7]) toolbar button.

e Deleting. To delete a window, first close it, and then right click on it in the project browser and choose "Delete".

¢ Renaming. To rename a window, open it and make sure the window is selected by clicking on its title bar. Then

change its name property.

Startup. When a project starts, some of its windows can open up automatically. To make a window startup
automatically, right click on it in the project browser and choose "Open on Startup".

The rest of this section covers more window-related issues.

e Navigation. Covers the details involved in opening and closing windows.

e Parameters. Make windows that show different things based on parameters to save yourself lots of repetitive
work..

e Docking. Dock windows that you always want shown.

e Advanced Topics. Covers some more advanced topics regarding windwos.
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P Window Navigation
Window navigation is done with the Navigation Builder, which autogenerates Jython scripts based on the fpmi.nav module.

Navigation

Introduction to Navigation

Thiz wideo iz meant to show you how to do Window Mavigation based on a button press with the MNavigation Builder!

Navigation Functions

™ Navigation ‘ “ SetTag Value ‘ J s0LUpdate ‘ L) setProperty | . f° Seript Editor

() Mao Action

® Open ! Swap

@ Open W] Pass Parameters
[#] and Center Pararmeter Marme | Value ]
selected_conveyor {$Lconveyort
O Swap ' b4
Window: &

() Forward | Back

@ Go Back O o Forward
() Close
@ This Window O OtherWindow |Mav |L||

Action Qualifiers

| 4 security... | % confirmation.. |

Open Opens the specified window as a popup. Checking "and Center" centers the window after opening it. ‘

Swap Swaps the "main" window (usually the maximized one) by calling fpmi.nav.swapTo. ‘




Pass Parameters This list sets Dynamic Properties of your target window to either static or bound values (Object
properties from the calling window). When the window is opened/swapped, the dynamic properties on
the Root Container of the window will be set based on the Parameter Name and Value.

Forward/Back Takes the "main" window forward or back if the user has been Swapping the window. ‘

Close ‘ Closes the specified window. ‘

Navigation Techniques

It is common for beginners of FactoryPMI to use one maximized window at a time, swapping into other windows using navigation buttons on the
window. This gives the effect of having 'screens' similar to other HMI packages they may be used to. While this would work fine, it has the drawback
that your navigation buttons are most likely duplicated on every window that you have. This means that if you do something like add or remove
window, you will have to update every screen's navigation buttons. We recommend one of these two techniques instead:

Docked Navigation Pane. Dock a narrow window and put your navigation buttons on it. You can still have your maximized main window, because
maximized windows don't obscure docked windows. This has the added benefit of having a small piece of screen real estate that is always showing,
and is good for other things like an E-Stop, or alarm summary.

Navigation Menu. Use the customizable runtime menu to provide navigation. This has the benefit of having all of your navigation logic in one
centralized place, but doesn't take up any additional room on the screen!
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PO Window Parameters

It is often the case that you will want to create one window that changes its functionality based on the context
from which it was opened. For instance, suppose you have 30 valves displayed on a screen. When the user clicks
on a valve, you want to display a HAND-OFF-AUTO control to control that valve. Instead of making 30 HOA popup
windows, you can simply make one and pass it a parameter: the valve number.

The window parameterization feature of FactoryPMI piggy-backs on the dynamic properties feature. A window's
parameters are simply its root container's dynamic properties! When you open a window, you pass it a list of name-
value pairs that will be used to set the root container's dynamic properties.

So, if your Valve HOA popup window has a dynamic property on its root container called "valveNum", you could
open it with the following command:
fpm . gui.openW ndow( "ValveHOAPopup", {"ValveNum":3})
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PO Window Docking

Windows can be "Docked" to the four sides of the project workspace. To dock a window, change its "Dock Position"
property to one of the four sides. To un-dock it, change the dock position to "Floating". When a window is docked,
it can only be resized in one direction. For example, a window that is docked West can be resized to be wider or
thinner, but its height is always the height of the project workspace itself.

Other windows cannot be moved on top of a docked window. Maximizing a window will maximize it into the space
not occupied by docked windows.

It is often useful to modify a docked window's Border Display Policy and Titlebar Display Policy to hide the
window's titlebar and border.
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¢’ Advanced Window Topics

Serializing / Committing

When you close a window that you have been editing in the FactoryPMI Designer it will ask you if you want to
commit the window. If you choose yes, the window is serialized. Serializing is the process of converting the
open window into the format in which it is stored in a FactoryPMI project. If you choose not to commit the
window, all of your changes since you last opened the window will be lost. Note that all open windows are
commited when you save.

Sometimes when you upgrade to a new version of FactoryPMI, the format that windows are stored in has
changed. When this happens, your windows will be converted on the fly to the new format every time they
are opened. This can cause your project to seem slower because every time a window is opened it is being
converted. When this happens, it is a good idea to reserialize all of your windows. You can use the
"Reserialize Windows" function under Tools - Advanced in the designer to do this quickly. This is functionally
equivalent to opening and then closing all of your windows.

Caching

In the FactoryPMI Runtime, windows are cached. This means that when a user opens a window, and then
closes it, it will remain in memory for a while, waiting to be re-opened. If the user opens that window again
while it is still in the cache, the time it takes to open the window will be significantly decreased.

When a window is opened from the cache, all of its component will be in the state they were in when the
window was closed, not the state they were in when the window was serialized. Sometimes, this isn't
desirable. Most notably, a window where the user enters textual information. When opened from the cache,
the text boxes will have the text that was previously entered, unless you add special scripting code to clear
out the text boxes. Instead, you can simply exclude that window from the cache by setting its cache policy
setting to Never. For more on caching policies, see Window properties page.
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PO Components Overview

A component is an item that you place in a window, to achieve some sort of functionality in your PMI projects. By
and large, a FactoryPMI project consists of little more than windows full of components and the logic that connects
them and drives them.

Components can be both visible and invisible, and can be static or interactive. Some components are used only for
organization, others for graphical display, and others for user feedback. Despite the differences between them, all
components share the same fundamental base, and so they have several properties that are shared. For instance,
all components are alike in that they are placed and manipulated on the screen. Also, all components have several
properties that are displayed in the Property Panel.

The real power behind FactoryPMI project is in Databinding. This is the ability to bind any property of any
component to any other component's properties, or to a value in a database. These bindings come in a variety of
flavors, allowing you to hook up your component's in creative ways, easily and quickly creating a rich, interactive
HMI / SCADA application.

All of the available components are listed in the Component Palettes. See Component Placement for information
about placing components in windows.

See the Component Reference for a help with each individual component.
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¢’ Placing Components on Screens

Placing components on a screen is a simple click and drag operation. Afterwards, you can adjust it size and position
using the keyboard or mouse to make it exactly like you want.

Adding Components

To select a component for placement either:

click on it in the component palette: [2K1| The arrow will turn into a cross hair:

X

Drag the mouse from the top left to the bottom right on the window to draw the component:

= : %)

177675

And release the mouse:

Or drag the component onto your screen:

ﬁ{,‘

tent

(=3 | (T3 =23 TR

text
[mmm ] be

‘I 123

Text Field
abc I123I‘ ‘I |¢|‘ |-f-f-|‘ [= |‘ ‘tm abc || |29 ‘I |¢|‘ |--*-f-|‘ [m= |‘ ‘tm
-]

Manipulating Components

The new component will be selected by default. As you can see, a selected component has 9 handles: 4 corners
(for resizing diagonally), 4 mid-points (for resizing vertically or horizontally), and a center handle, for moving the
component.

When the mouse is over a handle, the icon will change appropriately:

ot
]m




There are many keyboard shortcuts that save a lot of time in FactoryPMI

R

When pasting a control (either through Edit-Paste, or Ctrl-V), the mouse icon will change to the paste icon:
Click on the location where you want to place the component in order to paste it.
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;... Keyboard Shortcuts

Keyboard shortcuts can save you LOTS of time when it comes to component manipulation. Here is a list of all the
shortcuts and mouse modification keys available:

| General Keyboard Shortcuts

,', [ l' [‘_ I_w Nudge. Move selected component(s) the direction of the arrow key
4 r ! by the default nudge distance.

Super Nudge. Move selected component(s) the direction of the arrow
Alt |+( 1' 4 l’ ’I o ’[-F ) key by the super-nudge distance. (See Quick Preferences under the
View menu for details)

- Resize Right. Moves the right edge of the selected component(s) to
Shift |+( el {f e ) the left or to the right by the default nudge distance. Add Alt to use
the super-nudge distance.

Shift |+( 1, 'lv ) Resize Bottom. Moves the bottom edge of the selected component
! | 4 (s) up or down by the default nudge distance. Add Alt to use the
super-nudge distance.

= Resize Left. Moves the left edge of the selected component(s) to the
Ctrl |+ Shift |+([ or ’[_P ) left or to the right by the default nudge distance. Add Alt to use the
super-nudge distance.
= Resize Top. Moves the top edge of the selected component(s) up or
Ctrl I+ Shift |+([ ‘t ’[ l’ ) down by the default nudge distance. Add Alt to use the super-nudge
distance.
= Move Forward. Move selected component(s) forwards in the Z-
ctrl |+ t = ponent(s)
' order.
= Move Backward. Move selected component(s) backwards in the
ctrl |+ § = ponent(s)
! Z-order.
5= Move To Front. Move selected component(s) to the front of the
ctrl [+ At [+ t E Ponent(s)
! Z-order.
iZ Move To Back. Move selected component(s) to the back of the Z-
ctrl [+ At [+ 4 £ ponent(s)
- order.
- Copy-Move. Hold down Ctrl while moving a component with the
Ctrl |+ <+ mouse to copy it to the new location.
= F Vertical or Horizontal Move. Hold down Shift while moving a
Shift I+ <+ component to only move it up, down, left, or right.
| = - Copy Vertical or Horizontal Move. Hold down Shift and Control while
Ctrl |+| Shift I+ 5 moving a component to combine the above two effects.
= Proportional Resize. Hold down Shift while resizing a component to
Shift [+ =, P 9 P

maintain its proportions.

| Component Keyboard Shortcuts

Ctrl |_|_ L [z} Layout Edit component(s) layout

[& Size & Position Exact size and position for selected component or window

ctrl + P

@ - Customizer Opens Customizer to configure complex component properties

Ctrl [+ U




' Jython Configure Actions for component or window.

| ctrl [+ J

i, Security Configures secuirty for Component(s) or window.

| ctrl [+ E

| File and Project Keyboard Shortcuts

4 @ Help opens HTML based help system
F5 [» Preview Mode Toggles preview / design mode
Ctrl '_|_ N 7] New Window Creates a new window
Ctrl '+ S L] Save Saves project
Ctrl '+ 0 | Open Opens a different project
Ctrl '_|_ G . Global Event Scripts Opens Global Event Script window for Jython scripts
Ctrl '_|_ M @ Script Modules Opens Script Module window for reuseable Jython functions
Ctrl '_|_ Q |#] Quick Preferences specify handle properties, nudge distance, default colors, and
— other default properties.

| Edit Menu Shortcuts

Ctrl I+ 7 A Undo last action

Ctrl '+ v % Redo Gets rid of the last undo action

Ctrl _|_| c [l Copy Selected Component(s) or Window

Ctrl '_|_ D [y Duplicate Selected Component(s) or Window

Ctrl '_|_ X -lo Cut Selected Component(s) or Window

Ctrl '_|_ v ) Paste Components(s) or Window in Clipboard. Pasted
component(s) wait for position before pasting.

Ctrl '_|_ I %, Immediately Paste Component(s) in Clipboard. Pasted
component(s) are placed at the same location where they were
copied/cut.

Eus Cancel Paste Cancels a pending paste operation
Ctrl '|+ A i, Select All selects all components that are siblings of the
e— selected component
— |+| e .|+ = i} Select Same Type selects all components that are siblings of
! the selected component and the same component type
1



@ Select Same Type in Window selects all components in a

| ctrl [+ AIt |+ shift [+ A

window that are the same type as the selected component
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¢’ Component Properties

All components have properties that can be edited. These properties appear in the Properties Panel, and can be
changed there.

Fropedies o f X
%i EI-: EI -
=i Comimon
Marme Button =
Enahled ¥ true =
wigihle ¥ true =
Cursar Default B
Mouseover Tesxt =
= Behawior
Mnemanic =
—I Appearance ol
Font Dialog, Plain, 12 |
Foreground Caolor 0,0,0,255 - e 2
Background Color 238236232295 | | @ B
Text Buttan = 2
Image Path @l B
lcon-Text Spacing 4
= Layout
Harizontal Alignment Center El =
vartical Alignment Center |E| 5
Image Path

The relative path ofthe image.
Property Type: String
FProperty Scripting Mame: "path”

Fig 1: A button's properties

Properties control some aspect of the control, such as the text, color, or size. Their display in the property window
depends on what type of property they are. Properties such as color, font, and width will all have different types,
and different displays. Types are an important concept in FactoryPMI, see Concepts - Databinding - Types for a
description of all property types available in FactoryPMI.

Almost every property can be "bound". To be bound means to have that particular value linked to a value
somewhere else... so that when the other value changes, the local one changes to reflect it. The other value can

be a database query, an expression, or another property's value. A bindable property has a bind icon (ua’). For more
information on binding, see Concepts - Databinding.

User defined properties are called Dynamic Properties. They can be of any data type and are displayed in blue.
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¢ Dynamic Properties

Dynamic properties provide a way to define extra fields that can be used for any purpose. The main use is for
databinding, where the property is bound to other fields or expressions, thus acting as a variable or intermediate
value calculation. You can create dynamic properties on most of the common components, such as Containers,
Labels, Buttons, Images, etc. Each dynamic property has a type; see the Types page for an explanation of all of
the types of dynamic variables that you can create. Dynamic Properties are displayed in blue.

To add a dynamic property to a container, click the "Component Customizers" dropdown button and select "Dynamic
Properties":

@ -
| %" Dymamic Properties
@ Style Customizer

In the dialog, you can specify the name and datatype of the property:

Configure Cynamic Properiies:

Mame | Descripion | Type
Fropertyl A dynamic property  Float @ EIma
Defined StingProperty Used for Strings String
Dy namic
Properties
Mew Dymamic Property:
Nama: [ValueCalculation | Click "Add" to
Description: |_L|5ed fo calculate a value | fdd dynamic
ke vt tel e Tl e i Fihalior ks ol - # Pr’npeﬂ? tn
Type: |Double =] | e the list
] Ok | I Cancel |

After clicking "OK" you will see your newly defined properties at the bottom of the Property Panel:
Froject Browser @ R % fad
=-[] + DemoWindow -
=-[] Root Container (2)
| — =~ a0

__Prn:_nﬂertiés _ @R %
: el W -
=l Common
Marne Root Container = B
Enabled ¥ true 2
Yisible ¥ true 2
Border Mo Border [~] O
Cursar Default E]
Mouseover Text = B
Opague ¥ true 2
[ Appearance
= ymamic Properties
Fropertyl 0.00 2D New properties show up in
StringProperty = B o the Property Panel
(Hame)

(Description)
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¢’ Component Styles

Component styles is a powerful feature that you want to use often! It is considerably simpler than it

may look.

This feature lets you to create a dynamic visual style for various components without having to setup any
databinding. Typically, with most components you have a driving property, such as a numeric state or status.
Based on that state, you want to change various property values, such as the background color, the text that is
displayed, the visibility, etc. The Component Styles feature lets you create that style easily on most of the common
components, such as Containers, Labels, Buttons, Images, Shapes, etc. You configure the styles via the Style
Customizer for the selected component(s). The styles you configure are saved in a DataSet property on the

component called "Styles" (this is an expert property).

A style is made up of:

e The driving property. This is the property whose value will determine what

the component should look like. You will often then bind this property to a
SQLTag or dynamic property on the Root Container.

One or more styled properties. These properties are the properties that will

change based on the driving property.

One or more values. Each value defines what the styled properties should
be for a given value of the driving property.

To create or modify a style for the selected component, click the "Component

Customizers" dropdown button and select "Style Customizer":
@ -

#* Dynamic Properties

@ Stle Customizer |

Style for Multi-State Indicator

¢ This customizer le1s you creala a dmamec visual shie for your cornponent. The shie s diven
by the value of a property. Each value of the aivking propery comesponds to a visual shie
defined by one or mone syded proparties, such as background color, 1, ling style, elc. To geat
slarted: pick a driving property, add values, and defing the stles by customizing the stled

Shared Styles

3 The styles you define for a
component are stored in a
DataSet property on the
component called Styles (view
the expert properties to see it).
This means that you could store
some common styles used
throughout your application in
the database. That way, if you
ever decide that Fault mode
should be blinking purple instead
of red - you'd only have to
change one spot!

propertias
Duiving Property Styled Proparties
"ﬂpauu; '''''''' FAvailable Propertias Uzed Properties:
Rotation Halias Backyraund Calor
State Disabled Image Path | |Border Styleq
Tex Enabled 4| |[Foreground Colar Properties
Nisible Fani Ij Tad
Styles
i Walug Proview
0 [ on (3] (3¢ 1=
1 [uto_| S]]
sy z B
alues : - — i
| 3 Fault = () |
and
Styles ¥ animate Animate through multiple steps
Step Duradion (ms)| Background Color | Bosder | Foreground Colo | Text i
500 & OLline Bordar | & Fault ;
1000 ~| @ Ouinegorder  [NNRE © Foult
t [~
&) %] 3) o)
| Ok | Cancal |




Each row in the table shows a preview of what the component will look like for
that value. Press the expand button to customize the styled properties for
that value. You can animate the styled properties for that value by pressing
the animation checkbox, and then add animation steps.

After clicking "OK" your styles will be saved in the "Styles" dataset:

FProject Browser o B o
« Froject ftest] .

Copying Styles

You can copy and paste styles
across components with the
copy and paste buttons near the
bottom of the Styles Customizer.
Even better - just select multiple
components and edit their styles
together!

fr- {2 Configuration g
- I3 Windows
-- ] Demowindow [

‘ -~ [[] Root Container ()

L [ Multi-State Indicator v
Properies o R X i
|44 el WO~
= Common
Name Multi-State Indicatar =22
Enabled ¥ true 2
Yigible ] true 2
Baorder ClLine Border [~] Oy
Cursor Default E
Mouseover Text = B
Opague ¥ true =
= Data
State
Text Qiff 2
-| Appearance et
Fant Dialog, Bold, 12 [z
Faregraund Calar 0,0,0,255 - & g
Background Calor 213213213285 [ ~|@® B
Image Path @l 8@
Disabled Image Path @ B
lcon-Text Spacing 4 B
Rotation 0° & P % € Custom... i
Antialias [ false 2
Styles DataSet [6R x 7C]
=l Layout

Huorizantal Alignment
Haorizontal Text Position
Yertical Alignment
Verical Text Position

Center
Trailing
Center
Center

[@ ®— Styles Dataset

-] ®
C@
cl2
Fl@

When the driving property changes, the styled properties will change based on the style you created.



Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



'}.. Component Overlays and Quality Codes

Component Feedback

Most components support overlays to clearly indicate state conditions to the
end user, which is based on the component's quality code. These represent
such things as: stale data, insufficient permissions, incorrect configuration,
write pending, etc.

Fig 1: Component feedback

Tip...
Component overlays are driven

by the Expert & Data Quality
Property. Feel free to bind this
property or externally control it
to manipulate overlays.

Overlays

Overlays are defined separately for each component. Each overlay often corresponds to many different quality

codes.
Y Bad Quality from OPC /0
2 OPC Config Error 7 4

Good Data £ 192

ol Canfig Error / 300
a Comm Errar / 301
. Expr Eval Errar / 310
Y77 Access Denied / 403
%/ Tag Mot Found / 404
Ez Tag Disabled f410
E Stale Data / 500
Cd Unknown {Loading) / 600
L ] \Write Pending # 700
FSOL DEMO BXPIRE]  yriyer Demo Timeout £ 900

Fig 2: LCD component overlays

Quality Codes

Quality codes indicate states of reliability of data. Many codes match up to OPC specification.

A component's quality is determined by the quality of the worst bound property. This value is stored in the (Expert)

Data Quality property. -1 means no overlay.

Quality Code




Bad Data from OPC
CONFIG_ERROR
NOT_CONNECTED

12 DEVICE_FAILURE

16 SENSOR_FAILURE

20 Bad, showing last value

24 COMM_FAIL

28 OUT_OF_SERVICE, SERVER_DOWN

32 WAITING

64 UNCERTAIN

68 UNCERTAIN, showing last

80 SENSOR_BAD

84 LIMIT_EXCEEDED

88 SUB_NORMAL

192 Good Data

216 Good, with local override

256 OPC_UNKNOWN

300 Config Error

301 Comm Error

310 Expr Eval Error

330 Tag exec error (FSQL)

340 Type Conversion Error

403 Access Denied

404 Not Found

410 Disabled

500 Stale

600 Unknown (loading)

700 Write Pending
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¢ Containers

Containers are special components that can contain other components. All windows contain at least one Container
- the Root Container. The components in a container are called 'siblings'.

To place a container on the window, select it from the Component Palette (under "Etc."), and draw it on the
window like any other component.

Caontainer

= ] Demowindow
=[] Root Contalner (2
[ Container (13 (5

G % "}:‘ Matural "L’ Preferrad
I - P T )

For development, it is usually easiest to set the border property of the container so that you can see exactly where
it's at, and remove it later. To add components to the container, simply draw them on top of it, or paste them on it.

= = DemovVindow
= [ Root Containar (Z)
% [ container (1) @
L = Button (1)

Bufion

o

@ ¥ firewa “f Prefered
I mn R

S P 1

Using Containers to make custom components

Containers are really useful for creating groups of components that act as one component. For instance, suppose
you have many valves in the process that you are working on, and each of these valves have the same 3 pieces of
information that you want to display: % Open, Temperature, and Pressure. You could create a Container that had
an Image of a valve, and two Labels: one for the temperature, and one for the pressure. Now, put an integer
dynamic property on your Container that represents the valve number, and make all of the data bindings for your 3
pieces of information use that valve number. Now you can copy that container as many times as you want, just
change the valve number to represent a different valve. You've just created a custom component out of existing
components! This a very common idiom in FactoryPMI, and mastering this will save you hours of time. See Custom
Palettes for more information about how to save your valve component for use in the future.
] window 1 [#]
g ] Window 2
=[] Root Container ()
=[] alve (Zf
sl Header
wel OpenLlahel
wiel CINEH

ﬁ % | ﬁé Matural | !LE Standard
Fropetty J Yalue
Marne |Ualve | @ F : i

Valve 1 H
Enahled ¥ true @
— DF'l:tOnen:l:i 15 %o




vigihle [+ true 3] Temp:
Eorder | =]l |@ Pressure:
] (| O
Cursor |Default |E||
Mouseover Text | ||§] |j
[Dialog Clfz JAA
Faont
Dialog, Flain, 12 L
Databinding:
Opague [ false [E] change this
Fareground Colar |EI.IZI.I:|,255 | - - |j
Background Color (255255285258 ||~ | @ [3] and all this
changes too
hetumesr | =
Grouping

The objects within a container may be 1 grouped by selecting the container and choosing Group Container from
the Component or right click menu. This makes the set of components "feel" like one by preventing the selection
of child objects in the designer. They can still be selected in the Project Browser. Ungrouping is done just like

grouping.

Grouping is useful when you have large humbers of small components on a screen. It is also useful to do prior to
saving components on a Custom Palette.

The Root Container

Every window has a special container called the Root Container, which is anchored to stretch the entire size of the
window. It contains all window objects including containers and cannot be removed or renamed.

The Root Container has a special job for passing parameters in window navigation. Parameters are passed by setting
Root Container dynamic properties after opening a window. More detail can be found here.
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¢’ Custom Palettes

Custom palettes provide a way for you to create reusable modules that can be used in any of your FactoryPMI
projects. A custom palette item can be created from any set of components, and by using Containers and Dynamic
Properties you can create highly generic and customizable components that can be used over and over.

To start with, you must create a custom palette tab in the Palettes Area. To do so, right-click on any existing tab,
and select "New Custom Palette".

Buttons | Ef
J—I | ' Mew Custom Palette
| % Import Palette(s) ks
|

— & Expor Palette

P Rename

@ Delete

You will now see a new tab, which you may rename by right-clicking on it and selecting "rename". This tab will have

P

one item, the "Capture" button:
This button will take whatever you have selected in the Project workspace and create a custom component out of
it. You may select a container, a humber of components, or even a complete window.

When you click "Capture", the "New Palette Item" window will pop up, where you can edit the properties of your
new item, giving it a name, description, and icon.
New Paletie em &d

ltem Name |

ltem Description
{optional)

lean (optional). (click o choose)

[ ok | [ cancel ]

Once you click "OK", a new button will be placed on the palette, providing access to your item. To place a custom
item on the form, click the button on the palette, and then click on the form where you want it to be placed,
exactly as if you were pasting an object.

Palette Tab

N
s | Etc | Custom Palette N
rTj_l
|ﬂj‘ Customiten ‘
N\

Custom palette item

“Capture” button

A custom palette with 1 item

Importing/Exporting Palettes

You can import and export custom palettes to files easily by right-clicking on the palette tab:
Etc | Custom Paletie

= New Custom Palette

(A1
|,_u§.| | Cusinm; & Wnport Paletiels) {%
| I % Export Palette
+ Rename

l—_ « Delete

Important: Remember, custom palettes are shared across the entire server, not just one project. Therefore, it is
not advisable to have multiple designers editing the palettes at one time, as they will overwrite each other.




Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



¢’ Plugins

Plugins provide additional functionality in the form of FactoryPMI components. We sell some like the Reporting
Plugin, and others, such as the ActiveX plugin, are free.

Component Palette o B o

Input ] Buttons | Display ] Charts | Shapes | hisc ]I &Active}{ I[ [ﬁ; Reporting | i*ai DEMmo

« e W = =5 e Q=

First add plugins in the FactoryPMI Gateway Configuration page under Plugins -> Manage. Click the Add New
Plugin o icon.

The next time you open the designer there will be a tab on the Component Palette with the objects in the new
ol
plugin =&,

FactoryPMl Gateway Configuration

N-T E R

Logged in as: admin  [logout] [restart] [shubdown]

System
Status
Settings

Metwark ﬂ Plugin 'Activel Plugin' inskalled successfully,
Cluster

Backup/Restore
Projects Plugin Name Yersion
Manage
Launch Ackiver Plugin 1.0.1 Free Plugin This plugin provides components Lsed
Datasources ko embed Activer controls into x

Connections FackorwPMI.
: Click Here for documentation.
Drivers

Types Reparting Plugin 1.1.6 Trial Expired, This plugin provides components used

Authentication Click P to reset, Fu:ur advanced reporting Funu:tiu:-_nalit*;.-'. = of x
Brafiles Click Here for documentation.

Types =

Auditing
Profiles

PIuEins

Images
Manage

Plugins

Activation

Skatus Description

z" Launch
Designer

.a, Gateway
- Status

@) Help


http://www.inductiveautomation.com/products/plugins/reporting/
http://www.inductiveautomation.com/products/plugins/reporting/

g 1NAQUCTIY
B IDTSRER

FactoryPMI v, 3.1.2 is © 2002-2004 by Inductive Sukomation, All rights reserved, [view license]
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'.;.. Layout Control

One of FactoryPMI's great features is its ease of application deployment. This inevitably leads to your HMI/SCADA
project not only being loaded on the operator's terminal, but on managers desktops, IT's computers, maintenance's
laptops, etc. While it is great to get the data in front of as many people's eyes as possible, this introduces new
challenges.

One of most obvious practical challenges is the fact that all of these different computers have different sized
monitors. This means that you as an application designer need to have a way to ensure that your application is
functional on a small monitor, while allowing users with large monitors to take advantage of their impressive screen
real estate.

FactoryPMI gives you precise component layout control with two layout modes, controlled on a per-component
basis.

o Relative Mode. The default layout mode for a new component. This mode simply ensures that a component
stays in the same relative size and location (compared to its parent). As an added bonus, this mode scales the
component's font size as well so that it stays in proportion. So, design your window at one size, and if a user
opens it up on a large monitor, it will look proportionately the same. Likewise for a small monitor. This mode lets
FactoryPMI take care of the screen size problem for you.

¢ Anchored Mode. This mode lets you independently anchor each side of a component to be some fixed distance
away from the sides of its parent. It also lets you center a component vertically and/or horizontally, without
having that component's size change as its parent changes size.

To change the layout mode for a component, right click on it and choose "Layout" (Cntl+L) .

NOTE. The relative layout engine is disabled by default in the Designer. You can enable it with the Relative Layout
toggle button on the toolbar. It is disabled by default because usually in the designer when you resize
windows/containers, want everything to stay put. Relative Layout is enabled always in the runtime.

Examples

Text centering example using anchored layout.

‘ Button

Buttar

Fig 1. Relative Mode




Fig 2. Anchored Mode {North-West anchor)

(o]

Button

Fig 3: Anchored Mode {South-East anchor)
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PO SQLTags Concepts

SQLTags™ Overview

SQLTags™ simplifies HMI/SCADA realtime status and control. You will typically not use the technology when dealing
directly with dataSets, such as charts, tables, and reports. Nearly everything else in FactoryPMI, specifically when
displaying or editing discreet points of any data type, should be implemented with SQLTags™. Not only will

development be easier, but performance and scalability will be greatly enhanced.

Things to know about SQLTags™

Tags Have Properties
SQLTags have numerous usable properties. Properties are stored with
the tags in the SQL database and modified directly or with the SQLTags
editor. Often property values, such as the value of EngUnit, will come
from the OPC Server directly. The default property of a tag is it's .Value

property.
SQLTags Browser o f X
SRSV E- B -%é &
+ [ Compressor2 -
L ) Tower1
o ] Tower2
L-' accumulatorLevel ”ﬁ-- a3 Intd
= ambientHurn 5.4 Floats
L-' ambientTemp *’,; 149.25 Float4
L- dischargePressure aT.ar Float4
o dischargeTermp T 49.0 Floatd
L% Lolo 247 Float4
= Yalue 247 Floatd
® [Documentation String[~|
Tag Types

There are different types of SQLTags. These are DB, OPC, Client, and
System. Client, and System are local to a FactoryPMI Client, while DB
and OPC are stored in an SQL database.

SQLTags™ uses an SQL Database
SQLTags™ creates multiple tables in the SQL database on a Datasource
Connection. You will see a listing for each datasource that has SQLTags
enabled. A FactorySQL node will create these tables and update your
SQLTags datasource.

SQLTags Brovwser g R
C2RPHE- B -k &
Tag Value |Datatype |;
-+ [@ Defaul
“- 1 Marth Area
ir— T Area_ternp 97 Floatd
+- o Temp High 5P 99 4 Floatd
& ) Overview
+ [ Refrigeration

Did you know...

Using SQLTags properties allows
you to make universal changes.
For example, changing the
FormatString on a dateTime
SQLTag could affect the format
of all components bound to it.

Tip

In most cases you will want to
use SQLTags under Default,
which corresponds to your
Default/Primary Datasource.
Carefully consider your situation
before using SQLTags on multiple
datasources in one project!




Scan Classes '
Tags are updated at a rate defined by their Scan Class. This allows changing of timing in one place. There are
different update modes that a scan class may use.

Component Overlays
Components now support overlays to indicate status (quality codes).
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PO SQLTags™ - Types

There are fou_r types of SQLTags. DB'_ and OPC' SQLTags are stored in an SQL Database via a Datasource

Connection &. Client™" and System = SQLTags work within FactoryPMI and are stored under the builtin Client
and System Tag folders, respectively.

SQLTags Browser o B X
SIPE-1 B-Bok &8
Tag Value |Datatype =
-+ [ Defau
] North Area
i,_ Area_temp a7 Floatd
+- 2 Temp High 5P 994 Floatd
iy ) Overview
+ [ Refrigeration ]

OPC Tags (blue) '

OPC Tags point to a specific OPC server and item path and are stored in the SQL database. OPC Tags are

accessed via a Datasource Connection . OPC Tags are the most common type of tag for an HMI/SCADA
application. They are usually created by drag and drop between the OPC Browser and SQLTags Browser.

DB Tags (yellow) '

A DB Tag is stored in the SQL database. It is similar to a Client tag, except it is shared between FactoryPMI clients
and is persistent. DB Tag may be bound to Expressions or SQL Queries. DB Tags are accessed via a Datasource

Connection 2.

Suppose a manager wanted to be able to edit a daily message that was displayed on the top of all users screens.
This could be accomplished with a label bound to a DB Tag. The manager would be given access to a window where
the DB Tag could be changed.

Client Tags (green)

Client tags are variables of any type that can be accessed from anywhere in a FactoryPMI client. They can be
thought of as global dynamic properties that operate within an instance of a FactoryPMI client. Separate
FactoryPMI clients will have separate values of Client tags. Client tags are not persistent, meaning tag values
will re-initialize if the user logs out of, or closes, the application. Client tags are stored under the Client tag folder.

Client tags are useful when you need a variable across screens and would rather not pass parameters. A system
with 3 identical production lines could force users to work on one line at a time, regardless of windows or popups
on. They could use a Client tags to specify which line is being used.

System Tags (purple) ©

System Tags come from the FactorySQL client or Gateway. They provide values that are system properties such
as: CurrentDateTime, Username, IPAddress, etc. System Tags are typically read only. System Tags are stored
under the System tag folder.

A label whose text property is bound to the Username System Tag will display the current user.
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"_\.. SQLTags - Paths and Binding

Tag Paths

Tags and their properties can be referenced by a string based path. Each has a unique absolute path, and will often
have many equivalent relative paths when referenced from other tags (described below). You will most often generate
these by browsing or with drag and drop property binding. It's a good idea to understand how tag paths work,
particularly if you get into indirect tag binding or scripting.

A tag path will look something like this: [Source]lfolder/path/tag.property

The italicized portion of the path may contain the following:
e Atag
e Any number of nested folders followed by a tag, separated by forward slashes (/).

e A period (.) followed by a propertyName after the tag. Omitting this is equivalent to using the .Value property.

Now consider the [Source] (portion surrounded by square braces)

[DataSource_Name]‘ The name of the FactoryPMI Datasource where the tag is stored ‘ OPC, DB ‘
[1 ‘ The Default or Primary Datasource of the current project ‘ OPC, DB ‘
[-] ‘ The current folder of the tag whose property is being bound ‘ DB and Client ‘
[~] ‘ The source of the tag whose property is being bound ‘ DB and Client ‘
[Client] | Stores Client SQLTags | Client |
[System] ‘ Stores System SQLTags SQLTags ‘ System ‘

Paths that begin with [.] or [~] are relative whereas all others are absolute.

Tag Expression Binding T
Did you know...

Client and DB tags can be bound to expressions containing other tags with the bindi i K with t

edit tag dialog. DB Tags may be bound to expressions containing other DB Tags. Eh] tm INgs Wld vt\)/o; wi f e;gs

Client tags may be bound to expressions containing Client and DB Tags. at aré moved between ro'ders
and datasources, while [~]

- bindings will work with tags
Most often, binding is done through GUI windows. Make use of the Insert: Tag"" , |being moved between

" :
operators =, and (expression language) functions Jn buttons. datasources.
Editing tag "string_lakel_new" *
E Expression NMode =
BNl Expression |E||
5
251 Exprassion *
o Clienttags' expressions can reference other Clienttags, as well as OFC
i and DE tags from any tag source. DB tags' expressions can only

reference DB and OPC tags in their own tag source.
Metadata

1round{([9f5 * . ] tem + 32 |E| =

.f_} dEI f S : Cut Ctil- | :

= +

== : Copy Ctrl-C -
Fermissions Past e J‘r.

- 4



T‘?‘ 5 " Insert Tag
Alerting & *— Operators ’
= ) Functions 5
] i
ExpressionfSGL a
10
11
1z
13
[T [PTTTT— E]El
— [ wirite value back to OPC item?
OPC Servar = OPC Kem Path *
|Inca|hnst:KEF‘ware.KEF‘EewerE}{.w E]| |test_tag_c |

’ (] ][ Cancel ]’ Apply ]

Component Property Binding

Any bindable component property may be bound to a SQLTag. The path will always be absolute since components exist
outside of the SQLTag tree. Selecting a tag or tag property in the Tag Browser will automatically fill in the Tag Path.

Property Binding: samle.Root Container.Temp S

E.f Binding Types ~Choose Tan:

= [ Defaul

- (] AFolder ( Tag

®Tagl

() Indirect Tag

) Property
() Expression

£ Database
) DE Browse
() 50L Query

& Mo Binding

+ & iriteable test point
- [ mysgl_localhost

IPsFloat] C_TagPath >

“Oiptions

C Options ) ¥ Biditectional  [] Overlay Opt-Out

’ Cancel ]




I Options
Bidirectional

The property will update itself based on the bound tag and write to the tag if the
property changes

Overlay Opt-Out ‘

Ignore the quality of this tag when calculating the components Data Quality. ‘
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;v SQLTags - Indirect Tag Binding

Tag Paths

Indirect Tag Binding is a form of component property binding that allows you to
build up a tag path with variables (references). The reference can be the entire
tag path, or any part of it.

The Tag Path is most simply generated by browsing 0. The substituted text is a
number enclosed by braces ({, }). The references table maps the dynamic
property to the dynamic portion of the path ({, }). References are most easily

generated by browsing @ They are also created for you if you type in curley
braces enclosing a number in the Indirect Tag Path.

Did you know...

Displaying indirect tag binding
can be equivalently done with
expressions, but it is very useful
for cases where you need bi-
directional support. Binding to
expressions would require
scripting to write to tags!

In the example below the value of the dynamic property number on the Root Container gets plugged into the {1} in
the Indirect Tag Path. Changing the value of number at runtime will re-point all of the indirect tag bindings in the

window that reference it.

Example

The following example templates Air Units by creating a numbered SQLTags folder
for each Air Unit. The designer can create a single window, that constructs the
tag path based on consistantly named Air Unit folders. This allows the designer to
add Air Units with minimal changes in FactoryPMI! Each Fan, or any other
component, may get its tag path from an Indirect Tag Binding.

SCLTags Brovsar o B o

2T PH- -$Yédk &

= T Crefaun -

= ] Overview
H AU 1

- AU 2

= 2l AL 3
w0 Fan 1 HOA 0 Intd
- T Fan 2 HOA 0 Intd <

AU 1 )

Fan 1 Fan 2
Fault

Off
Hand | Off | Auto | Hand |“ Auto

Indirect Tag Binding works great
for parameterized popup
windows. Don't overuse it in
your project as it introduces
complexity!

Below is an example of the binding of the state of Fan 1. Notice that the Root Container Dynamic Property number
tells the window which AU to refer to, and gets passed in when the window is opened.

W AN fhdirect Tag Binding lets you hind 1o a tag dynamically, where parts ofthe tag's
path are defined by properies on yourwindow. For instance, you could bind to
[source]tanks/tank{1} 5P, and then define that {1} refers to {Root

Container. Tankiumber !



Ay

@ Indirect Tag CIndirect Tag Path
|[]Dverv1ew,-"AT_T {11} /Fan 1 HOA |
) Property -References
() Expression Ref # Fropery Path &
lRoot Container.number

E Database
) DB Browse
() 5L Query

&L Mo Binding

“Options

L Bidirectional [ Overlay Opt-Out

Ok I Cancel ]
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'}.. SQLTags™ - Scan Classes

A Scan Class 2 defines the update rate and associated settings for SQLTags Tip...

that use it. Each tag necessarily uses a single scan class. Using scan classes

instead of having individual update rates for tags is done for simplicity and Don't try to pre-optimize your
performance. scan classes. Begin with a direct

mode. It takes no time to
change this if necessary. You
can also change the scan class

Scan Class Edito of multiple tags at once.
For prEtEa SQLTags is very efficient. It
Scan Classes Edit Selected Scan Class won't transfer data that isn't
changing - be smart with your
Default Scan Class Hame Mode deadbands!
Medium T
Sl |realfast ||D|rect E“
faster Low Rate High Rate Stale Timeout
realfast | sl  rooE| 10000
Drriven Properies
Driving Tag
Operator Value

| (]34 I | Cancel

You may add an arbitrary number of Scan Classes. Each has the following properties:

| Property

Scan Class Name Unique name of the Scan Class

Mode Described Below

Low Rate Base update rate. How many milliseconds between polling.
High Rate ‘ Faster update rate for Driven and Leased Modes

Stale Timeout Time before data is considered to go "stale"

Scan Class Modes
Direct - Always updates at the Low Rate (ms).

Leased - Updates at the Low Rate, but speeds up to the High Rate when tags are "Leased". Opening a window in
the runtime that has an object bound to a SQLTag will cause a "lease". Many other conditions "lease" a SQLTag.

Driven - Update at the High Rate when the Driven tag Operator Value
(tag=1, for example) evaluates to true, and at Low Rate otherwise. This is
often used if you want a very fast update while something is running.

You can use a driven tag that is
based on a complex expression
involving other tags.

| Property

= Tag whose value will be compared against the value

Driven Tag |—|




Operator H Numeric Operators (>, <, =, !=, etc)

Value Static value to compare the Driven Tag to. See tip to deal with complexity.
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¢ SQLTags™ - Configure Actions

You may configure Actions that respond to Component Events. The Set Tag Value builder generates a script for

2
you to write to SQLTags. You browse a tag path and set that value to a component property value . This
works much like the Set Property Action Tab.

This is applicable wherever you want user interaction to change the value of a SQLTag, but can not accomplish the
task with binding.

Configure Action for Event: mouseClicked

[ Eients = E Mavigation | "¢ Set Tag Value i Sl Update dp Set Property

(=~ () mouse N |
e () Mo Action CA ction Configuration TahrD
i mouseEntered
L3 mouseExited -~ (® SetTag value
L3 mousePressed
L3 mouseReleased

i+ {2 mouseMotion

i+ i properyChange

Set this tan: ||]AreaTemperature

To this walue: |{$1.Temp}

Configurable
Events

Action Qualifiers

Pi l Fy Confirmation...

M

ﬁ} Expand to show help for selected event, C Show/Hide Event Help ) 2

I (8] 4 H Apply H Cancel l
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¢ SQLTags - Diagnostics

Client diagnostics give the user a metric of system load and performance for that client. They may be run on a Designer
or Client. For Gateway statistics go to the Gateway Status page.

Performance

Client performance statistics including Average, Minimum, and Maximum Duration and Throughput. You may click on the
graphs to zoom.

& Performance | SOLTag Errors | B console

s Performance . These statistics apply to this desianer anly.
Client performance information For Gateway statistics go to the Gateway Status page.
S0LTags Throughput (Scans/Second) %0LTags - # of Tag Value Changes {Changes/Second)
7
i’
¥ O
b
[ Total: 18. 581 Dur(Axrg.l’hﬂln.l’Maxj 0.00 /00071 ??_ :.T-:-tal: 14568 Dur(Axrg.i’hﬂln.l’hﬂaxj 0.00/0.00/0.25|
[Curent 208|[TF vgMinay  205/188/3.48 [Cument:  1.52][ TP Avaintay 17771251412
# of Select Queries (Queries/Second) # of Rows Returned from Select Queries (Rows/Second)
B 5
".E o
£
o
001/000/003] [ Total: 11][Dur gavgiMinMay:  0.01¢0.000.03
0.16/0.00/0.20] [Curent:  0.20[[ TP (Ava/Mintta 0.15/0.00/0.20
Memory (MB)

|[Dur (avgiminMay: 0.00 /0,00 /0,00 _
P (AvgiMin/has): 0005 ELUC A HLOR ) |Current: 4167 || AvgiMiniac 40.08 43715 /42 82 |

| Close |

The following metrics are available

[ mMetic ]  Meaning |

SQLTags Throughput SQLTags scans per second on the FactoryPMI gateway. With the
default update delay of 250ms, the ideal throughput is 4.0 per
datasource. Useful to determine that the SQLTags system is
working from client to gateway.

SQLTags - # Tag Value Changes Number of Tag values changing per second. This ultimately
affects load on the SQL database. Useful for adjusting deadbands
on the FactorySQL side.

# SELECT Queries Number of SELECT queries per second run by the client. This
number should be low if you're using SQLTags.

# rows returned from SELECT Queries Number of rows returned from SELECT queries per second. Useful
for analyzing dataSet traffic from large charts, tables, and
reports.




# UPDATE Queries Number of UPDATE queries per second run by the client. This
metric should usually be low.

Memory Current memory usage in megabytes. Your client plus whatever
you have in memory.

SQLTag Errors

The SQLTag Errors tab provides the ability to monitor errors in SQLTag execution. Errors may be filtered by Tag Path,
Lifecycle, or Severity.

BB Performance B> S0LTay Errors B console |

i, SOLTag Errors
“  50LTag Errors

Filters
Tag Path | | Lifecycle |Anﬁ; |E|| Severity =
Fath | Message | Wher |  Stage | E— |§|

[Carl_Dev]Device Area Errar evaluating expression. Sep 18, 2007 333 P FeolL Exec.. "o E3 E —
[Carl_DevlLocal_3_I{CSTTimestam... A config error occured while subscri. |Sep 16, 2007 5:43 PM FealL_Loadi.| % |E3
[Carl_Dev]Local_3_liData A config error occured while subscri.. Sep 16, 2007 5:43 PM FSaL_Loadi..| & B3|
[Carl Devilocal 3 Fault Aconfig error occured while subscri .58015 2007 543 Phd .FEQL Loadi . 3¢ B s
Error Details

Path |[CarI_Dev]Devi|:e Area |Tﬁ;pe Lifecycle |[FSQL_Executing | Severity
Messane

|Err|:|rex-'aluating B¥pression. |

Stack Trace

Referenced item ‘[sqltags_testlbigtan1003' does not exist.
FactorySCL. GroupExecutionException
at FactoryS QL Scripting ScriptExecutar Executed
at FactonyS2L. 330LTags SALTagRuntimeExecutar Executed
at FactonS2L. 52l Tags. Tags. DEExpressionSGALTad. InternalEvaluateTanEvaluationToken EvaluationToken) b

Copy to Clipboard H Send to Inductive Automation

[ Property
Tag Path ‘ Tag path ‘
Lifecycle/Stage Point of error in the SQLTags system. Options include: FSQL_Loading,

FSQL_Executing, FSQL_Unloading, Gateway_Polling, Gateway_Responding, and
Client_Polling

Severity ‘ Error Severity. Options include: Debug, Info, Warn, and Error ‘
Message ‘ Description of the error ‘
Stack Trace Full stack trace of the error. This could come from FactorySQL or FactoryPMI. It

can be incredibly verbose, but usually tells you what the problem is. This is often
useful to provide to tech support if the problem is difficult.

Console



Opens the system console. Scripts' print output is printed to this console. Also, if you discover a bug in FactoryPMI,
you can find information about what went wrong on the console

B Performance | & SGLTagErars | B Console |

Console
FactoryPMl Console

BE &

¥fer Hndlr Export Done [Action: None]
Listing tags at [J]import test/A Folder/
Listing tags at [J]import test/New Folder/
Listing tags at []Local 3 T/C3TTimestamp x/f
Listing tags at [mysql_ localhost]import/
Listing tags at [mysql localhost]New Folder/
Listing tags at [Carl Dev]d Folder/
Listing tags at [Carl_Dewv]import tests
Listing tags at [Carl Dewvw]Local 3 I/
Listing tags at [Carl Dew]Path/
Listing tags at [Carl Dev]Ranp/

Locks:Updated 12
Listing tags at []& Folder/
Listing tags at []Path/
Listing tags at []JLocal 3 I/
Listing tags at [J]import test/
Listing tags at [ ]JRaup/
Lizting tags at [Jimport test/i Folder/
Listing tags at [J]import test/New Folder/
Listing tags at [Jiwport test/id Folder/
Listing tags at [J]import test/New Folder/
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y SQLTags™ - Alerting

Alerting works with FactorySQL to log alarms to the database and notify users via email, alphanumeric page, or text
message. It may be configured on OPC and DB SQLTags. The FactorySQL help manual covers more options including
acknowledgement, notifying groups, etc.

Digital Alerting

Digital Alert settings are straightforward. Choose Equal to or Not Equal to and a value, or Alert on Any change.
Other Settings are identical to Analog Alert Mode (below).

 Editing tag "iriteable test point'

Alerting Setup

Alert Mbde: (O Of (@ Digital ) Analog
General

E -Digital Seftings *
Alert if the value is:
Mumeric
() Equal to @ Mot equal to ) Any change

the value:

Metadata D D ,I' FEIISE @ |

(3 1 1 True

Fermissions Alert Name

- |
s

Alerting

ExpressioniSEL Other Settings
Ack Mode Send Clear  Alert Deadband

|Aut|:| |EH |true |EH |

Message Mode

Severity

||L|:|w

|Autngenerated |EH

]2 ]I Cancel ]I Apply

Analog Alerting

* Editing tag "added tag"

Alerting Setup :

Alert Mode: () Off () Digital @ Analog
General

=

i-,-ﬂ halog Seltings * =



e

et State Mame Range | Severity ch
Mumeric hiy_range [il5e5T Ly
) 1
mMetadata
I} State Properties
Fermissions 5
Alert Name Severity
%
‘_'-' |ru11.r_range| | |L|:|w |E||
NEH{”Q Low [] Tag-Driven High ] Tag-Driven
5@ | 12E||Inclusive |EH | -5 EHlncluaive E“
Expressionf/SalL [ Alert an any change
Other Settings
Ack Mode Send Clear  Alert Deadband
|Unused [+ rue [=] | 0.0001
Message Mode
|Autngenerated E”
8] ]| Cancel ‘l Apply
¥|

The Analog Alert Mode defines an arbitrary number of Analog Settings entries. Each entry defines the following:

[ PropertyName [  Funcion |
Alert Name ‘ Gives the alert a name. ‘
Severity 5 Different levels to distinguish between alerts. FactorySQL can be set to notify

based on severity. FactoryPMI alarm screens often sort by severity.
Low value The low value of an analog range
High value The high value of an analog range
Alert on any change Alert on value change.

Low values and high values may be set inclusive (exact border condition triggers alert), exclusive (nhot inclusive),
or may use positive or negative infinity in the range. Clicking Tag-Driven will use the value of a SQLTag for the
alert. This can be very useful for customers who wish to enter their own alert setpoints.

Other Settings - applicable to tag, not each state.

[___Property Name

Ack Mode How you want to acknowledge alarms. Unused always acknowledges alarms -
for if you're not using an acknowledgement system. Auto acknowledges alarms
as soon as they clear. Manual leaves it up to the user to acknowledge the
alarm.

Send Clear true or false indicates whether user will be notified when value goes out of

alarm state.

Alert Deadband Tag must change at least this much to register as a change

Autogenerated uses the FactorySQL Alert system. Custom allows the user to
type in a message.

Message Mode
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R Databinding - Overview
Databinding is a topic that is central to FactoryPMI. It is the mechanism that
links properties to actual data, to each other, and to expressions in order to Did you know...

create a web of interaction that powers projects.
SQLTags™ simplifies databinding
There are 3 primary ways to bind properties: To other properties, to SQL with a drag and drop approach!

statements, and to expressions. Often, it will require a combination of bindings
(accomplished through Dynamic Properties) to complete a task.

Nearly every property is bindable in FactoryPMI. Bindable properties are marked by the Bind Icon (c‘g’). Clicking on
this button brings up the binding dialog:

S

Click QK to disconnect any property hinding.

) Indirect Tag

g Property
() Praperty
() Expression

) DE Erowse
) 5L Query

Mo Binding

| Cancel ‘

The radio boxes on the left side show the available binding options:

| Data Binding Options

No Binding No databinding. The value is whatever is entered in the designer. Choose this to remove
any previous binding.
Tag Binds the selected field to a property of a SQLTag.

Indirect Tag | Binds the selected field to an Indirect Tag. This builds up the tag path dynamically.

Property Binds the selected field to the value of a different property. Displays a tree view of all the
components in the window so you can find the property to bind to.

Expression Binds the value of the field to the result of an expression, written in the FactoryPMI



conceptsdynprops

|

H Expression Language. You can plug in all properties to your expression.

DB Browse Presents a graphical way to browse the database for a field to bind to. Equivalent to
binding to an SQL query.
SQL Value Allows you to enter an SQL query to bind to. The SQL query designed by the DB Browser

will be entered, if you used that tool. Allows you to specify other options for how the
query is executed.
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¢’ Data Types

FactoryPMI components have many different types of properties. As you are making dynamic properties of your

own, binding properties' values to database values, etc, it is important to have a good grasp of the difference
between data types.

Numbers

e Short. A Short is a 16 bit signed number, ranging from -32,768 to 32,767.
e Integer. An Integeris a 32 bit signed number, ranging from -2,147,483,648 to 2,147,483,647.

e Long. A Long is a 64 bit signed number, ranging from -9,223,372,036,854,775,808 to
9,223,372,036,854,775,807.

e Float. A Float is a 32 bit floating-point number.
e Double. A Double is a 64 bit floating-point number.

Other Types

e Boolean. A value that is either true or false. If a number is treated as a boolean, 0 is false, anything nonzero is
true. If a boolean is treated as a number, false is O, true is 1.

e String. A sequence of characters.
e Color. A color in the RGB (Red-Green-Blue) colorspace. Also includes an alpha (transparency) channel.
e Date. Represents a point in time with millisecond accuracy.

o DataSet. A DataSet is a two-dimensional array of values, where each column has a particular datatype and
name.
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é Binding to a Component's Property

Binding the value of a property to that of another property is as simple as choosing which to bind, and which to
bind to. To can bind to any property in the current window.

In this example, we iII bind the valuof a tank to the value of a slider.

With the tank selected, click the "Bind Property" button for the value:
= I Demowindow | " A
== [ Root Contalner )
- mge Slider
B Tank

@ ¥ Tivewm g Prefered

Property | Value

Name [Tank (=] (@)

|Enabled B true @I

Visible # true (3]

Border L iy

IMouseover Text | |

' ' 1 = .@ Tank Selected
(2 T

Font
Dialog, Plain, 12

Foreground Co. (000255 | (D

{Background C... 238236232255 |~

Opague Cralse (3] 'Bind Property"” button

Rotation 0 (A (3] ] (€] ;

Value o |

capacty 10 )@

Units | 1= (@)

In the property binding window, choose "Bound Value" on the left side, and then browse to the value that you wish
to bind to in the tree. In this case, the Value property of the slider. Click OK.

) Constant Value Choose Propeny:
(® Bound Value F—!' Lamat¥ndow :
== [[] Root Container
O Exprassion — {2 Foreground Color (Cojor)
o= Background Color (Coky)
DB Brows
O0B > =~ Siider
= Malue (ingl
— f= Minimum Value {ind

87 Wadimum Value (ind
4 o Il Tant

) 5aL Value




[Hum Cantainer Slider value EI]

| mcig[ cancel |

That's it! Now, if you click on the "Preview" button (b‘), you can drag the slider and watch the value of the tank
change instantly:

Also, now when you click on the tank (not in preview mode), you see a binding arrow pointing to it from the slider,
indicating that the slider is bound to one of its properties.
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év Binding to an SQL Query

Binding to an SQL query can be accomplished in 2 ways: by using the database browser, or by writing the query
yourself.

Working off of the example in Binding to a Component Property, we will now bind the value of the slider to a
database value:

o begin, select the slider, and click th "Bind Property" button next to the Value property (/&)

Using the Database Browser

To use the database browser, select "DB Browse" on the left side. You will see the following screen:

O ConstantValue |7~ 3 [Project Default] = Chooge A Table - |
+ (@ DemoConnection
) Bound Value
() Expression
(®) DB Browse
) 50L Value
Key Columns
Column 1 [ Choose A Table —~ EI Column 2 |[Nuna| E] Column 3 |[Nunﬂ]
Palling Options Palling Rata

() Polling Off (@ Raelative Rate (O Absolute Rate | Rate = (Base Rate) +- {sar.}

GQuery from datasource [None]
[Mane] %

~ [ Update to datasaurce [None]
_[Nuna] _

I Ok H Cancel I

In the upper left pane, browse to the table you want to bind to, and click on the exact field in the right pane (in
this case, DataTable and ItemValue):

O ConstantValue || A [Project Default ) table_niche | itemivalug
== @ DemoConnection 1] 2
) Bound Value g datatable t_'_’___,__a-P
() Expression roles ; T
P B user pola manning Columns in selected table
® DB Browse [ uzers Selected Column
O S0L Value O pg_logdir_ls
Selected Table




Key Columns
Column 1 [table_ndx _;E Column 2 |Mone] B Columin 3 |[None] t—ﬂ

Folling Options Polling Rate
) Polling O (& Relative Rate O Absolute Rate | Rate = (Base Rate) +-

Guery from datasource [DemoConnection]
SELECT iternvalue FROM datalable YWHERE table_ndx= 1

00

[

[] Update to datasource [DemoConnection)
IUPDATE datatable SET itemvalue = {this) WHERE table_ndx =1

14fe)

L
[ ok | [ cancer |

FactoryPMI will adjust the basic settings for you, detecting the primary key of the table and generating the queries.
The following table outlines the options available on this screen:

| Database Mapping Options

Key Columns FactoryPMI must be able to locate the value to bind to in the database, and thus there
must be a field (or combination of fields, up to three) that is unique to that specific row.
Usually database tables have one predetermined field, called the "Primary Key", that serves
this purpose. In this case, FactoryPMI should automatically detect and use it.

Polling Options | Defines how often FactoryPMI will check the database for a change. The options are:

e Polling Off: The query will run when the window opens, and whenever any of the
properties that are embedded in the query change (which would change the query).

¢ Relative Rate: Query will run according to the base rate, +/- the polling rate amount
given.

e Absolute Rate: Query will run on the specified interval.

Polling Rate If Relative Rate is selected, will specify the offset from the base rate. If Absolute Rate is
selected, specifies exactly how often to run. An absolute value of 0 specifies to run as
often as possible.

Query from For informational purposes. The query that will retrieve the data from the database. To

Datasource edit, choose to bind to an "SQL Value" on the left side of the screen. The current query
will be copied over.

Update to If selected, the communication is two-way, and the value of the property will be written

Datasource down to the database on a change.

Note: The base rate is set in the property panel for the Project Workspace
For this example, leave the polling rate at "Relative”, and choose "Update to Datasource"

Click "OK" to close the window. Now click "Preview" to turn the workspace into the live program. We must also
enable data communication with the gateway, so click the "Gateway Read-Write" button as well (¥z). Now your

slider value will adjust to show the value in the database. If you've followed from the example in property binding,
the tank's value will also change. In a database frontend you can view the values side by side:




 I—|

If you move the slider and refresh your database browser, you should see that the values match.

Manually Writing the Query

When you select "SQL value" from the databinding dialog, you can manually write the queries used to read and write
to the database. The power in this, beside being able to leverage the full SQL language, is that you can also
reference other components' properties in your queries. That is, you might select the value of a different row,
depending on which value in a drop down list is selected. This opens a huge world of possibilities.

To begin with, continuing from the previous example, click "SQL Value" on the left side of the window. You will
notice that the queries created from the SQL Browser are carried over:

O Constant Valug Datasource: [DemoConnection | = |
O Bound Value Fetch SOL Quary
O Expression SELECT itemwalus FROM datatshle WHERE table npdy = 1 @
() DB Browse
(®) SGL Value
Palling Options Polling Rate
() Polling OF @ Relative Rate O Absolule Rate | |Rate = (Base Rate) +- {sat]
Update SQL Querny.
¥ Update DE On Change?)
UPDATE datacable 5ET itemvalue = {this} WHERE table ndx = 1 &
This
| ok || cancar |

This window is fairly straightforward, allowing you a wide range of freedom in crafting your queries.

Now, suppose we had a spinner box on the form as well, allowing the user to choose which row of the database
they wanted to reference:




Property Binding: pemowindow.Root Container.c

E/ Binding Types S |[F'r|:|jectDefauIt] EH Insert Property Binding

P oL uery —t
|

O Property SELECT itemValue ] Demowindow
G : FROM datatable =[] Root Container
HRression WHERE table ndx = A= Foreground Color (Cofoy)
B- Background Color (Colod
£ Database - W Cylindrical Tank E.lEl
{ kbl
) DB Browse LHH + Lahel z
[] Use Fallback Val 5 = Slider Spinner
@ 5olnuk ~Palling Options - Yane
B Minimum Yalue (ind '

| 3 Mo Binding I O Palling OF @ Relative Rate O A= Maximum Value (inf 0 Ejisecs

[+ & Spinner |

“Update SCQL Querny:

/] Update DE On Change?
UPDATE datatable

SET itemvalue = {this}
WHERE table ndx =

This

|R|:u:|tCuntainerEIider.value

1 | ok || cancel | mEl

]%e ” Cancel ]

After doing the same for the update, the screen looks like:

O Constant Value Datasource: |DemoConnaction |- |
O Bound Value Fetch SGL Query:
O Expression SELECT itemvalue FROM datatable WHERE table ndx = [Root Containet.3pinnet.intVal| @
) DB Browse &}
& QL Value
Palling Options Polling Rate
O Polling O @ Relatve Rate O AbsoluleRate  Rate=(BaseRate)+t|  0[/j(sec)
Update SGL Query.
¥ Update DB On Chanpe?

FOATE dacacable SET itemwalue = [chis) WHERE cable ndx = [Root Container.Sp -]
tE. intValue)}
This



| ok || cencel |

Now we can test the project next to our database frontend, and observe the results (note: rows have been
manually added to the database): _

r

o

Database Row: | 2[4

When the value of the spinner changes, the slider and tank change to reflect the value at that row in the
database. From here, if we move the slider, we see the value in the DB change:

This shows an important property: whenever a value changes, any properties that are linked to it are updated,
even if they are linked indirectly. This creates a solid connection between all bound components.
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;w Binding to an Expression

The FactoryPMI Expression Language is a small scripting language that can be used to accomplish a variety of
common tasks, such as rounding numbers, choosing between values, converting data types and more.

You can reference other properties, and bind properties to the expression result, allowing you to accomplish a wide
range of tasks. For a technical reference of all the functions available in the expression language, see Technical -

Expression Language.

To bind to an expression, simply choose "Expression" on the left side of the binding window. On the right side, there
is a text box for entering the expression, and a Property Binding Button (_J).

We will continue off of the example in Binding to SQL, with the tank and slider. Now, we will add a notification to
the screen showing whether the tank is currently "Full", which we'll define as being more than 85% full. If the tanks
value is greater than 85%, the notification will be shown, otherwise it will be hidden.

, and adjust its properties to make it a proper notification:

To begin, add the label to the top
- e :

Tank Full

-

W
Databasa Row:

Next, it is a simple matter to bind the label's Visible property to an expression, evaluating whether the slider's value
is greater than 85. Click the "Bind Property" button for the labels Visible property:

Property | Value —
Mame [Motification | 1;| LiJ
Enabled . i true ]__?_J :
Visible 4 true |j[¥ Tank Full
Border — ] :
Mouseover Text [ | ]:J |E|
L [Dialog Cllza GIAAA

ont
Dialog, Plain, 24

Select "Expression"” on the left side. The expression we want to use is simply "SliderValue>85". Since all statements
produce a value in the expression language, this simple boolean equation will produce either a true or false.
Conveniently, this is the type of value required by the Visible property.

To reference the slider's value, click the "Bind Property" button, and browse to the value:

) Constantvalye | Bxpression:
) Bound Valug

(®) Exprassion

: ] Dermovindow
() DB Browse =[] root Gontainer
1 osoLvaive ! EI Foreground Color (oo

[ t— < Background Calar (Cok)
I - s Molification
+- 2 Spinner
#- wor Label
=- e Slider 7
(8= Walug (in

t— B2 Minimum Wlue (nd




S Maximim Value (e
+- [l Tank

Cancal

||
:..

|R|:unt Container Slider value

| ok || cancel |

Complete the equation and click OK:

(O ConetantValue || EXpression:
) Bound Valug [Root Containet.Slider.value)>85

(® Expression
) DB Brovse
) S0OL Valua

| mc{i[ cancel |

Now, when we put the project in Preview Mode, we can adjust the slider and observe the results:

Tank Full
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¢’ Binding Color Properties

For the most part, binding colors is not much different than any other type.
However, there are a number of issues in binding colors that aren't Tip...
encountered elsewhere.

Color databinding is all but
obsolete from Styles. Learn how
to use styles. It is a better,
more generalized approach that
can accomplish the same thing
and more!

First off, it is not possible to bind a color directly to an SQL query (and
accordingly, the DB mapper). FactoryPMI cannot convert the results of a query
to a color automatically. However, the expression language provides functions
for working with colors, so if a database-centered coloring is required, you can
create a Dynamic Property bound to the SQL query, and reference that in your
expression, or bind to it directly on the property binding screen (explained
below).

Binding a color to another property works a little differently than normal. Instead of passing the value straight
through, you define a mapping_b_etwee_n values an c_olon:s. Thef binding screen looks like this:

i ___ LEP IE

Property Binding: window 2.Root Container.Cylindrical Tank

E' Binding Types RSN

| =[] Root Cortainer

A= F & Colon
f= Foreground Color (Sokor)
@ Prope |
A {= A= Background Color (Cokon
) Expression +- [l Cylindrical Tank
il L,a De|
=~ mge Slider
u 1
h = fi- Malug [indl
) DB Browse t— B2 Minimurm Value (ind
) SO0 Quany A Maximum Value (ind)
+- H Spinner
—
| # Mo Binding . :
_—— ‘Foot Container Slider.value -]
Number-1o-Calor Translation: . - Ladd State

Color will be:

Remove

1 | State

resetto Defautt | Low Faback color [ R
| O I Cancel |

You'll notice that there is now a value/color association table, where you can create any number of mappings
between the value of the selected property, and the corresponding color. There is also a Fallback Color, which is
used if there is no state for the current value.

When you double click on the color, a selection screen will pop up:
Etit Color

I+ Blink
Blink Oplions
glink Cotor: [NNGN
Blink Spead (zat): I?Eﬂ

| ok || cancel |

In addition to the main color, you can specify a blink color and rate. When this is set, and the value is in the
specified range, the color will alternate between the two at the specified interval. This makes it very easy to create
attention-grabbing notifications for important situations.

When a blink color is specified, the association table shows a split color bar:

Rlusrmbany ia M alae Teanalablan:



olor will be: | &

[resetwcen | ramacccoor [N
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PO Events Overview

Events are an important part of FactoryPMI, providing the ability to respond to user input, or system events, in
powerful ways. There are 2 primary classifications of events: component level, and global.

Component level events, as the name suggests, are set for individual components. They can be mouse clicks, key
presses, or more internal events such as coming into focus, or having a property change. In order to handle these
events, the developer creates "actions", where they can specify a response.

Global events are defined on the application level, and allow you to add code that will execute on startup,
shutdown, or on a certain keystroke. Additionally, you can set up timers that will execute at a regular interval.

In both cases, the code that executes in an event is written in Jython. In the case of component events, there are
script generators that will automatically generate Jython code to perform common tasks, but it is still a good idea to
check out the Jython Overview section to become a little more familiar with the language.

This section will focus primarily on the user interface aspect of events. For information on Jython and on writing
event handlers, see the Jython Overview.
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@r Component Events

Every component supports a range of basic events, such as mouse clicks, key presses, visibility changes, etc. To
respond to these events, you simply need to configure an Action. To do so, right click on any component and
select "Configure actions...":

Close Windpees I
[ Group Container

& 3 Lock
= Layout... Ctrl-L
[& Size & Position... Cirl-P

?':'E Move to Front
i,:-,=- Move to Back
EE: Move Forward
EE: Move Backward

@* Component Customizer Ctil-U
| . Configure Actions... Ctrl-J [
D & comvonentsocuy_cus

The event configuration screen will pop up:

Configure Action for Event: mouseClicked

i

.-IEjr_ents-- - s E Mavigation "7 et Tag Value i Sl Update cy? Set Property

(= (@ mouse N |
o O Mo Action CA ction Configuration TahD
w4 mouseEntered
L3 mouseExited - (@® Set Tag Value
b mousePressed
L mouseReleased

- rouseMation

- ) properyChange

Setthis tan: ||]AreaTemperature

To this value: |{$1.Temp}

Configurable
Events

Action Qualifiers

Y l By Confirmation...

N

@ Expand to show help for selected event. C Show/Hide EventHelp ) =

I 2k H Apply H Cancel ]

The left pane shows all of the events that you can configure, split up into categories. To the right are 4 tabs,



which let you configure events in different ways. The first three tabs, Navigation, SQL Update, and Set Property,
allow you to quickly accomplish common tasks. In reality, they simply generate Jython code for you, which you can
view or edit via the Script Editor tab.

Action Qualifiers

Action qualifies allow you to set security restrictions or confirmation dialogs on any Jython builder

Action Qualifiers

|3 Security... % Confirmation... |

Navigation Tab

The navigation tab is a shortcut to dealing with window navigation. It builds Jython scripts from fpmi.nav.

] Navigation |  setTagvalue | J soL Update | L) setProperty | L Script Editr

() Mo Action

{® Open ! Swap

(@ Cpen V| Pass Parameters
[#] and Center Farameter Mame | Yalue '::}‘
selected_conveyor {$Lconveyor}
() Bwap P4
W o &

|C|:|mrey|:|r |E||

() Forward | Back

e ] 8 " i Tt T Ay e S
150 Back S0 Fobward

) Close

4]

2 This Window L) Other Window:,  [Nay

Actian Gualifiers

| o Security... ‘ | o Confirmation... |

| Menu Item

Open Opens the specified window as a popup. Checking "and Center" centers the
window after opening it.

Swap Swaps the "main" window (usually the maximized one) by calling
fpmi.nav.swapTo.

Pass Parameters This list sets Dynamic Properties of your target window to either static or bound
values (Object properties from the calling window). When the window is
opened/swapped, the dynamic properties on the Root Container of the window
will be set based on the Parameter Name and Value.

Forward/Back Takes the "main" window forward or back if the user has been Swapping the
window.
Close Closes the specified window.

Set Tag Value




The Set Tag Value Tab allows an Event to set the value of a SQLTag property to a preset value or the value of
another property of an object.

|j Mavigation "7 Set Tag Value 4 Sl Update | cﬁ'aetF‘rnperty | %,'h Script Editor |

() Ma Action

@ Set Tag Value

Setthis tag: ||]Area Temperature | |:|

To this value: |{$1.Temp}

Action Giualifiers

| 8 Security... | By Confirrnation...

SQL Update Tab

The SQL update tab lets you build an Update query that will be executed on an event. This is useful because you
will often want to write a value done instantly on an action, such as writing an Enabled bit on a button press. To do

this, simply browse to the location you want to write to in the database, and set the update value. The update
value can be a reference to a property value as well.

Note: it is often better practice to create a Dynamic Property that is set to update SQL Datasource on value
change, then write to the dynamic property instead of the SQL database directly. This keeps more of a "Black Box"

E' Mavination j S0L Update CQ Set Property | %,'“ Script Editor |

() Mo Action

@ Update Guery

+- |3 [Project Default] & ic |__emp_id |__address |

s 3 mysgl_test 1 111234 hystreet 53|
[ address = P 21237 Winding Way (Cd |

= 3 3779 Elm Street S

l';l 4] | *

by Columns

= [2 |[2)]

Lpdate Query

rJPDATE address 3ET emp id = 7 WHEFE id = 2

Update value: |{$1.name}

Action Glualifiers

|;j"- Security... | T canfirmation...

programming paradigm.

Set Property Tab




The Set Property Tab allows an Event to set any property of an object to a preset value or the value of another
property of an object.

| Navigation | 4 soLupdate | <L) SetProperty | L Seript Editor

() Ma Action

~ (@ Set Companent Property

Setthis property: [{FLname} ||§

Tothis value: |{$toolTipText} ||{T:J

Actian GQualifiers

|9 securty.. | ™ Confirmation... |

Script Editor

The real power in the event system is that you can use the Jython scripting language to accomplish virtually any
task. It is a robust, easy to use language, that has many built-in functions and features. Additionally, there is a
library of FactoryPMI-specific functions. For a more thorough overview and introduction to the language, see the
Technical - Jython section.

To edit the code for an event, click on the Script editor tab. Remember, both the Navigation tag and the SQL
Update tab simply generate code that goes in this window, so you may start there and add on. The script editor
tab for the navigation example looks like this:

| [~ Navigation | 9 SoL Update | " Seript Editor

28

5 script was geaparaisd autcomatiically by the mnavigatiion -
b

pt bwrlder. You may modify this scrapt, but if you do,

1 nmot ba abis to wuse the navigation buildear to modify
OVErwrliing Four .'.'" FINTES

T1Ek O Jonr gas.

param? = fpmi.gui.getParentWindow(event) .getComponentForPath(' oot Container').f

fpml.gul.upenﬂlndﬂmm'DennhhﬂdDU', {'TankNumber' : 1, 'RealTimeUpdateEnabled' : p

[4] ] Mx]
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;-w Global Events

Global events are events that apply to your entire project, and are handled in 1 central location. Like component
events, you can respond to them by using Jython code.

To access the global events screen, click Project - Global Event Scripts or in the Project Browser -> Configuration

Froject Browser o g ox

} FProject [Sample] s

iy i i

=+ {4 Configuration E
E“"E Runtime Menu

. |Global Event Scripts
¥ script Modules
=~ [ windows -

The global event editor pops up, and looks as follows:

' Global Script Editor 1

Global Event Scripts

.@Staﬂup q; Shutdown | q; Shutdown Intercept | D Keystroke | ,E:; Timer |

. This scriptwill be run aﬂert_he Luser he!s Il:ugged_ in, and_ hefore the st_artup Wind_nws are opened.
“SBtartup Script
1| [+]

= Script Editing Panel
3

[« T, | E]B

| 2k I | Apply ] | Cancel ‘

The first two tabs, Startup and Shutdown are simple script editing windows. These scripts will be run any time a
client starts up or shuts down.

Shutdown Intercept is run when a client requests to close the runtime.

The Keystroke tab allows you to write a script that will execute when a certain button combo is pressed:

" Global Script Editor 1 -0l x|

Global Event Scripts
@ Startup | q; Shutdon q; Shutdown Intercept _’j keystroke E} Tirmer
Keystroke: * - Eeystroke Script
F1 (Pressed) E 1 fproi.gui.openWindow | 'HelpWindow') B
Key Mappings here | z Script for currently selected key
New!/ M| =
Remove/ e[ %
Edit Key [:| B
Mappings = (-
o 7
(‘*ﬂ" % ‘ﬁ) ]

| Qk ‘ | Apply ] | Cancel ‘




Keystrokes defined in this tab are global, and will be executed any time they are pressed in the run-time. Therefore,
it is not a good idea to map keys such as "enter", "tab", or anything else that is commonly used.

The final tab, Timers allows you to set up scripts that will be run a certain intervals. Each script has its own set of
parameters:
Choose Timer Settings

| "-E I MNamea |E ampleTimedEvent
|

Delay (ms) | 1_IZIIZIEr%:

Dielay Typea Thread Options
® Fixed Delay  ® Run in shared thread
() Fieed Rate () Run in dedicated thread

[ ok |[ cancel |

Delay - The interval of the timer. How often the script actually runs will depend on the delay type.
Delay Type - Specifies exactly how the timer is scheduled.

Fixed Delay - The next time is scheduled from the end of the current event.

Fixed Interval - The next time is scheduled from the start of the current event.

To illustrate, imagine you have a timer with a delay of 5000 (5 seconds), which executes a script that takes 2
seconds to run (a large sql query, for instance). If the timer were started exactly at time 00:00, the execution
times would look like this:

Delay |Rate

00:00| 00:00|
00:07| 00:05|
00:14/ 00:10|
00:21| 00:15|
00:28| 00:20|
00:35| 00:25)
00:42 00:30 |

As you can see, fixed delay is (delay+execution time), whereas fixed rate disregards execution time.

Thread Options - Specifies which thread the timer runs in, which has the following implications:

Run in shared thread - The timer is run in a thread shared by multiple timers. Since only 1 timer can execute at a
time, if there is already a script running when a second timer expires, the second script will not run immediately.
Therefore, execution times are not as precise in the shared pool.

Run in a dedicated thread - The system will run the script in a separate thread. In most cases this will make
execution more precisely timed.

The downside is that having many separate threads can significantly hurt system performance. Therefore, you

should only use dedicated threads when you have to. In most cases timer execution will be staggered such that
there should be no collisions in the shared thread.
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¢ Securing Components

It is easy to restrict access/visibility of components and windows to certain user roles. This allows you to easily
alter the users capabilities dramatically, such as changing from full control to read-only.

To begin, you must first configure your user roles through the gateway. See Gateway - Authentication for more
information.

Every component has a security setting. By default, everything is set to "inherit from parent”, which will allow
everyone with a valid log-in to see everything. To access the security settings, select a component, and the click
on the "Security Settings" button:

Security Settings

‘_ '[_=.j Matural '!( Prefarmed

Property | L]
|Mame [Dernqun dorw

Tite [Demowindow

';Dm:!-: Position Floating

The security dialog will pop up, and will be almost entirely disabled, except for the choice to inherit settings, or
override them. Choosing to override them will allow you to specify your own settings, and will enable the rest of the

screen:

q Security Settings
Component Name: Tank
() Inherit security seflings from parent (@ [Ovemide parents ser unﬂr settings.

Clearance Mode
® Deny clearance to these roles, and grant to all others

) Grant clearance to these roles, and deny to all others.

F Selected Roles
@

Avallable Roles
FPMIAdministralor
FPMIDesigner
Wiy

b
0

[«

4

[

Yihen security clearance is nol oblained
{® Digable component

) Hide and disable cormponent

l Ok H Cancel |

This screen has three main parts: clearance mode,role selection, and response.
Clearance Mode - You may choose to either explicitly grant or deny access. This choice will depend on the number
and types of roles you have set up, as well as what you're trying to accomplish.
Role Selection - Here you select the specific roles that will be given or denied access, depending on the clearance

mode setting.
Response - How FactoryPMI will respond to denied roles. This portion is different depending on the type of object
selected (component, container, or window). For instance, with components, you can either disable it, or make it

invisible.

Example

In this example, we will accomplish a very common task of allowing many people to view the status of a system, but
only allow some to actually change it. We start with a simple screen that shows the screen of a motor, along with
buttons to start and stop it:




| Stop Motor |

We want to restrict informational viewers from starting and stopping the program by hiding the buttons when

they're logged in. To facilitate this, we've place the buttons in their own container:
= 1 Demo3
| =] RootContainer ()
-~ [ ResiricledContainer (7
i = StopBution
= StariBution
— &3 Meter (1)

By selecting the container and (_:_Iickir_mg the "Security Settings" t_>_utton, we can access the security options for it:

-ﬁ; Security Settings

Component Name: RestrictedContainer

(#) Irshotid sacuify setlings from parent| O Qverride panents securly sesings

Clearance Mode

Available Roles = Selacled Roles
&

- o

-

‘Whaen security clearance is nol oblained

| ok Cancel |

In order to specify our own settings, we select "Override parent's security settings". Now, since we have a role
called "View Only", we will leave the clearance mode at the default (deny mode), since it is easy to deny access to
1 role than to grant access to 2 (in a real system this difference might be more dramatic).

In the role selector, we choose the "ViewOnly" role, and click the large right arrow to add it to the selected list:

Available Roles | Selected Roles
FPMIAdministrator g | d ViewOnly H
FPMIDesigner —————- -

=@ @

We now select to "Hide the container" when someone in the view only list tries to access the window:
‘When security clearance is not obtalned...

() Disable container and all children
-it\}l:-—lme and dizabla container and all childran



And click "OK". We can now log into the system and view the results (or use the Design-time Security Tool).

Motor RPM Motor RPM

/

1.265 Units

| Stop Motor |

Logged in as a normal user (not view-only) H Logged in as viewonly
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;w Design-time Security Tool

The design-time security tool lets you test log-ins, and test how the application works under different roles without
leaving the designer.

To access the tool, click Tools - Designtime Security Tool from the menubar:
wctoryPMI Designer [Design Mode]

Project | Tools | Help
B

Display

= Image Management Ctrl-1 EI E[ E{
-n signtime Security Tool | B i

shap
1

Opens the security tool window a4 M

The tools looks like the following image. The extra role (ViewOnly) is from the Component Security Example:

B Designtime Security Tool

designer session. You ¢an also test various logins 1o see their assigned
roles, and to test ihe application as ifyou weare them. Seftings you choose
here have no efect on the application at untime

Cumrent usemame: |_nui_lugged_ln H {Test Login) i

Avablable Roles Selected Roles

FPMlAdministrator
FPMIDesigner
ViewOnly

5\ This tool lels you specify what roles are assigned to you during the current

aid

I i 0

| ok || cancel |

You may now assign yourself a specific role, or log in as a different user to select the roles that are applicable to
them.

To assign an arbitrary role, select it from the list of available roles, and click the large right arrow.

To log in as a different username, click the (Test Login) button. A window will ask for the username/password. After
a successful authentication, the username will be displayed under "current username"”, and the roles to which that
user is assigned will be selected.

#: Designtime Security Tool

designer session, You can also tes! various logins to see their assigned
roles, and to test the application as if you were them. Settings you choose
here have no effect on the application at runtime.

Cument usemanme: [_nnt_lngged_in H (Test Login) |

Ayailable Roles Salacted Roles

FPMlAdministrato
FFPMIDesignar

Viewonly ’-., Uszamame: 1Usar1

[ O ]| Cancel |

)

P This tool lets you specify what roles are assigned to you during the current




[l ] (5] ] 1 &)

1 Ok || Cancel i

Logging In

B’ Designtime Security Tool EIIE|E|
5\ This tool lats you specify what roles are assigned to you during the curmrent

designer session, You can also tes! various logins to see their assigned
roles, and 1o test the applicalion as if you were them. Settings you choose
here have no effect on the application at runtirme.

Cumrent usemame: IU‘SE” H (Test Login) i

Available Roles Salected Roles

FPMiAdministrator ViewOnky
FPMIDesignar

[4] i ] [#] [4] lil 1 ]

| ok || cancal |

After successful log-in.

When you click OK, the designer will now respond to the selected roles. Any open windows may need to be closed
and re-opened to show the effects. To remove the restrictions, simply open the security tool and remove all of the
roles from the selected list with the large left arrow.
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¢ Runtime Menu

The menu in the FactoryPMI Runtime is configurable. Each menu item runs a Jython script when pressed, just like a
button on a window. By default, each project has a Command menu, with items Logout, Lock Screen, and Exit.
Want to rename the Command menu to File for familiarities sake? No problem. Feel free to customize the menu
structure as you see fit.

(Note: during runtime there will also be the Windows and Help menus that aren't customizable).

Using the Menu Editor Tool =5, you can customize the default menu structure and add your own menus. These

menus are great places for your window navigation because they are always visible, and you can update them all in
one place.

’E Menu Editor D

Menu Editor
Menu Structure Selected Menu lem Pmperﬁes
=+ Comnand M Lonout ]
- &7 Logout - S0l Ropou '
3 Lock Sereen | = Description | i
Exit
& Ican IBuﬂEII'H'ICﬂnS.I"I Biid_card_delete png | @ Mnemonic Character
a P
% Accelerator |- Mone - u El
Menu lem Script
fpmi.security.logo utﬂ.‘p[ [=]
[} R PR

| [a]4 || Anply || Lancel |

Fig 1. The Menu Editor Tool

TIP. If you are designing an application for a touchscreen, you can make the runtime menu bigger! Just increase the
menu font size, which is a property of the project.
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@\ Touchscreens

By running a FactoryPMI project in full-screen exclusive mode on a touchscreen monitor, you can truly use FactoryPMI as a
traditional HMI system. Industrial panel-mount touchscreen monitors paired with a standard PC can be purchased for
significantly less than comparable dedicated HMI panels or Panelviews, and are much more powerful.

~  ACME Inc.

Welcome to
*.ﬁ ACME Inc
E _ showTouchscreenKeyboard()
Flease log in:

Window

Username: |user |

Password: | |

user

Touchscreen —‘—J—J—J—J—J_J_J_]_J_J

mode toggle EH_J_IQQJI‘!JI!_IJQJLIJI:JIEIHJ
button Caps/lalls Idlfllgllh/ljkllifl;:]Jl "] Entere<|

ohift lzix/lclviibiniimil /. .J/J| Shft

-

To enable your FactoryPMI project to be used on a touchscreen computer, check the Touchscreen Enabled property for
your project in the FactoryPMI Gateway.

e The login screen of the FactoryPMI Runtime will display a touchscreen mode toggle button in the lower left-hand window.

e All input components will display a popup keyboard or numeric entry pad when they are pressed. The Touchscreen Mode
property dictates the exact response. The default, Single Click opens the popup keypad on a single click. Other options
include: Double Click and None.

e You can access the touchscreen mode in Jython with fpmi.gui.isTouchscreenModeEnabled()
e To emulate touchscreen mode in the Designer, click View -> Emulate Touchscreen
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¢’ Component Reference Overview

How to Use the Component Reference

In this section, you will find a detailed reference to each component available in FactoryPMI. Each component will
be described in a common format. The components are broken down by palette category. The properties and
scripting functions for Windows and the entire Project are also discussed here.

Description

In this section the component's various uses will be described, and perhaps a screenshot or two showing the
component in different configurations.

Properties

This section will describe all of the properties unique to this component. Most components share a set of common
properties, such as name, background, etc. For a description of the common properties, see the Common Properties

page.

Human-FReadakle
Matme

Binding / Scripting
Matme

Propetty Type

FMouseover Text toolTipText STRIMG

& short message that will be displayed for a while after the user's mouse has been
howering owver this component for a few seconds. Mote that HTML formatting is allowed.

Example Propery

The following icons indicate special properties:

¥ Expert: This property is not listed with a Standard Property Display Filter. Expert or All must be selected in the
Property Display filter to view this property.

':'QBindabIe: Bindable properties are marked by the Bind Icon (J") in the Property Panel. See Databinding -

Overview for more information.

Customizer
Some components have a 'customizer' in addition to their properties. This is accessed via the customizer button

above the properties table: @ . Many of the common components have the Dynamic Properties Customizer, which
allows you to add your own properties to the component. The more complex components, such as charts and
tables, have customizers that allow you to configure the component.

Events
All components fire events that can be handled with action scripts, written in Jython. These events are grouped
into event sets. For a description of each event set, see the Action Scripts (Events) section of the Jython scripting
reference.

Scripting Functions

Many components have functions that can be called in an action script. For instance, you can call the doClick ()
function on a Button component to simulate a user clicking the button. This section will describe the functions
available for the component.
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¢ Common Properties

Most (not alll) components share a set of common properties. These properties are described below.

Common Properties

Name name STRING

The name of the component/window. This name must be unique within its parent. In other words, no
sibling component may have the same name.
Enabled enabled BoOOLEAN

Applicable mainly for input components. When disabled, the component will be visible, but not
editable or selectable.
Visible visible BoOLEAN

Determines whether the component is shown or not. Containers that are invisible hide all of their
child components.
Border border BORDER

The border of the component.

Cursor cursor CURSOR

The cursor that will be displayed when the user's mouse is hovering over the component.

Mouseover Text toolTipText STRING

A short message that will be displayed for a while after the user's mouse has been hovering over this
component for a few seconds. Note that HTML formatting is allowed.
Font font FonT

The font for the component. It is wise to use one of the logical fonts rather than a physical font.
Logical fonts are fonts that don't actually exist on the computer, but rather are guaranteed to be system-
independent. For example, if you use the font Arial, and a user loads your application on a computer that
Arial isn't installed on, things won't look right. The 5 logical fonts are:

e Serif

e SansSerif

e Monospaced
e Dialog

e DialogInput

Foreground Color foreground COLOR

The color of the foreground of the component. Usually this is the text color.

Background Color background COLOR

The color of the background of the component. Note that some components only show their
background if the opaque property is true.

Opaque opaque BOOLEAN

Determines if the component is opaque. Components such as Labels and Containers use this property
to determine whether or not to fill in their background.

Maximum Size maximumSize DIMENSION ‘j

The maximum size of this component. Currently only used for windows.



Minimum Size minimumSize DIMENSION

The minimum size of this component. Currently only used for windows.
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’0 Project Properties

Description

The project has a few properties that you can edit inside the designer, like component properties. Most properties
are edited in the FactoryPMI Gateway web interface. To see the properties that you edit inside the designer, just
click on your workspace background.

test - FactoryPMI Designer [Design Mode] i = |I:I|i|

File Edit Yiew | Project | Component Tools Windows Help
W[ W[4 (OB provewsoge  rs | oS oS T |E]E LW E - -
™ New Window Crl-H |'|

& Runtime Menu
- Global Event Scripts  Ctr-o

‘ 5
T = .
P SEﬁ =
! Praperties Hz E] m]EN e

.__

 Project Browst

F'rl:ujeu:t [tes

+ [ windo

|@ Cnmpnnenta_‘,l

= T

i
|E—-| ai |E| | Eh;, %T |Se|ect5 the prnjecttu edltaemngs AP

p‘ﬁBeha‘uiur
Update Rate Base (.. 5,000
[l Appearance
Desktop Color 130,138,140,255 [ .
=l Layout [
Minimum Size Width: 200 Height 400
= RBuntime
Menu Fant Dialog, Bald, 12 (=]
Hide Windows Menu? [ false B
_ _ 3. Click Here
L 3 Ways to get to Project Properties
Desktop Color

Sets the color of the desktap
Property Type: Color
Property Scripting Mame: "background"

minimum Size

Selects the project to edit settings. (-1 | 351508 mb -
Properties
Desktop Color background CoLoR

The color of the desktop (the area where there are no windows showing, if any).

Menu Font menuFont FoNnT

The font that the menu will use, in the runtime application. Making this bigger will make the menu
bigger too, which can be useful for touchscreen applications.
Update Base Rate (ms) updateBase INT

The polling base rate for the entire project. This is the "base rate" in all database bindings.



Minimum Size minSize DIMENSION
Defines the smallest size that an application is allowed to be. If the enclosing window or Designer
work area becomes smaller than this size, the application will scroll. This can be very useful, especially when
working with projects in the Designer on a small screen, like a laptop screen.
Fetch-Thread Count threadCount INT :3
EXPERT ONLY. Controls the number of threads that are allocated for fetching SQL SELECT
statements used in bindings. Only takes effect after a reload of the application.
Update-Thread Count updateThreadCount INT 3

EXPERT ONLY. Controls the number of threads that are allocated for executing SQL UPDATE
statements used in bindings. Only takes effect after a reload of the application.

Customizer
None

Events
None.

Scripting Functions

None.
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¢’ Window Properties

Icon in toolbar: 7]

Description

The window is the top-level unit of organization in a w‘

FactoryPMI project. All components are placed inside windows.
You can have multiple windows open at a time. Please see the
Windows section of the Designer Concepts portion of the
manual for more about windows.

Properties
Title title STRING

The title is displayed in the Window's title bar.

Dock Position dockPosition INT

Controls how the window behaves with regards to docking. Most windows are Floating, but they can
also be docked to one of the sides. A window that is docked will not be obscured by other windows, and
change the effective size of the application workspace, including for maximized floating windows.

Possible values are:

e Floating (0). The window can be moved by the user, maximized or not, and resizable in any
direction.

e North (1). The window is docked to the north (top) edge of the project. Only the window's bottom
edge can be resized.

e East (2). The window is docked to the east (right) edge of the project. Only the window's left
edge can be resized.

e West (3). The window is docked to the west (left) edge of the project. Only the window's right
edge can be resized.

e South (4). The window is docked to the south (bottom) edge of the project. Only the window's
top edge can be resized.

Closable closable BoOLEAN

Determines whether or not the controls to close the window are visible. The window can always be
closed via the fpmi.gui.closeWindow () and fpmi.gui.closeParentWindow () functions.

Maximizable maximizable BooLEAN

Determines whether or not the window can be maximized.

Resizeable resizeable BooLEAN

Controls whether or not the user can drag the edges of the window to resize it.

Start Maximized startMaximized BooLEAN



If true, this window will start in the maximized state automatically. Note that windows that are
opened with the various swapWindow functions open in the same state and size as the window they are
swapped from, regardless of this property.

Border Display Policy borderDisplayPolicy INT

Controls when the window's border is shown. The default is to show the border when the window is
not maximized. It is common to change this to Never on docked windows.

Possible values are:
e Always (0). The window's border is always shown, regardless of the window's state.
e Never (1). The window's border is never shown, regardless of the window's state.

e When Not Maximized (2). The window's border is shown when the window is not maximized, and
hidden when it is maximized.

Titlebar Display Policy titlebarDisplayPolicy INT

Controls when the window's titlebar is shown. The default is to always show the titlebar. It is common
to change this to Never on docked windows, or to WHEN NOT MAXIMIZED to hide the titlebar on maximized
windows.

Possible values are:
e Always (0). The window's titlebar is always shown, regardless of the window's state.
e Never (1). The window's titlebar is never shown, regardless of the window's state.

e When Not Maximized (2). The window's titlebar is shown when the window is not maximized, and
hidden when it is maximized.

Titlebar Height titlebarHeight INT

The height, in pixels, of the window's titlebar. It can be useful to bump this up on touchscreen
applications so that it is easier to move/close the window with a finger. It can also look nice to make this
smaller on certain windows where the titlebar takes up too much screen real estate.

Titlebar Font titlebarFont FONT

The font of the window's title as displayed in the window's titlebar.

Minimum Size minimumSize DIMENSION 3

The Minimum Size restricts the window to only be able to be resized down to that size, but no
smaller.

Maximum Size maximumSize DIMENSION j

The Maximum Size restricts the window to only be able to be resized up to that size, but no larger.

Cache Policy cachePolicy INT j

Controls how FactoryPMI caches this window. When a window is closed, it can be 'cached'. Next time
the window is opened, if it is still stored in the cache, the window will open nearly instantaneously,
bypassing the normal de-serialization time associated with loading a window. The window will be in the same
state as when it was closed, rather than in the same state it was left in when it was last saved.

Why would you want to control this? In most cases you don't, and should leave it set at Auto. But,
image that you had a small popup window, used for data entry. When the user hits OK, the data typed in is
stored to the database, and the window is closed. Next time you open that window, you don't want the
text fields to have the previous data still typed in! Since this is a small window and de-serializing doesn't
take much time, you would want to set this window's cache policy to 'Never', so that its field were always
empty when you opened the window.



Possible values are:

e Auto (0). The default caching policy. This mode lets FactoryPMI decide how long to keep the
window in the cache depending on system load.

e Never (1). The window is never cached. Every time it is opened, it is de-serialized fresh.

e Always (2). The window is always cached, no matter what. Be careful with this setting, as using it
too liberally might cause FactoryPMI to not be able to clear resources (memory) when it needs to.

Layer layer INTEGER 3

The layer property specifies which layer the window will appear in. By default, all windows are in layer
zero, which is the bottom layer. A window in layer x will always be shown above any windows in a layer that
is less than x, and below any windows in a layer greater than x.

Mostly, this is useful to create floating, always-on-top windows. To do so, just set the layer property
of a window that you want to be always-on-top to be greater than zero, and it will always be shown on top
of other windows.

Customizer
None

Events
e internalFrame
e internalFrameActivated
e internalFrameClosed
e internalFrameClosing
e internalFrameDeactivated
e internalFrameOpened
e focus
e focusGained
e focusLost

e propertyChange

e propertyChange

Scripting Functions

getRootContainer()

Return a reference to the Window's Root Container. Example:
# This code would be in the internalFrameActivated event, to give initial focus
# To a certain component
rc = event.source. get Root Cont ainer ()
textField = rc. get Component ("My Text Field")
textField.requestFocusInWindow ()

setMaximum(Maximum)

If Maximum is true (1), the window will be maximized, if it isn't already. If Maximum is false (0), the window will
be restored, if it is maximized.
Example:

# This code would toggle the maximized state of a window from a button.

win = fpmi.gui.getParent Window(event)



win.setMaxi mum(not win.isMiximum())

isMaximum()
Returns true (1) if the window is maximized, false (0) otherwise.

setlLocation(x, vy)
Sets the location of the window. Especially useful for opening popup windows and setting their location relative
to another location on the screen. Note that the point (0,0) is the upper left corner of the application.
Example:

fpm . gui . openW ndow( "PopupWindow")

myWin = fpmi.gui.getWindow ("PopupWindow")

myWin.setLocation (200,200)
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@ Text Field Component

Icon in toolbar:

Description

The text field is a versatile input component useful for the input of and display of any single- _
line text. While this component can be used for numeric data entry, consider using the Numeric | |TexField
Text Field, which is more suited for this purpose.

This field features a protected mode. When you enable the protected property, the field is not editable even when
it recieves input focus. The user must double click on the field or press enter in order to edit the field. When they
are done (press enter again or leave the field), the field becomes non-editable again.

Properties

Text text STRING <D

The text inside this text field. See the Defer Updates field for a description of when this changes as
the user is typing.

Editable? editable BOOLEAN

If false, the text in this field cannot be changed by the user. Makes this component act similar to the
Label component.

Protected Mode protectedMode BOOLEAN

When turned on, the field is not editable until the user double clicks in it or presses enter while it has
focus.
Defer Updates deferUpdates BOOLEAN

Controls how the Text property is updated as the user types text into this field. If this property is
false, then the Text property will be updated immediately with each typed change. If this property is true,
then the Text property will only be updated when the user hits Enter or leaves the field.

Maximum Characters maxChars INT

The text box will be limited to this number of characters. Use -1 for unlimited chacacters (this is the
default).

Styles styles DATASET j :,0

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

o key



® keyPressed
e keyReleased
e keyTyped
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions

getSelectedText()
Retrieve the portion of the text of this text field that is currently selected.

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢’ Numeric Text Field Component

Icon in toolbar:

Description

The Numeric Text Field is similar to the standard Text Field, except that it is specialized for use
with numbers. Instead of a Text property, it has four numeric value properties. Which one you | 5.492|
use depends on the mode of the text box. |

5.72|

Like the standard Text Field, this text field can operate in protected mode. When you enable

the protected property, the field is not editable even when it recieves input focus. The user must double click on
the field or press enter in order to edit the field. When they are done (press enter again or leave the field), the field
becomes non-editable again.

Properties

Number Type Mode INT

Determines what mode this numeric text field is in. The different modes determine the underlying
numeric type of this field, which determines which value property to use. See the Data Types page for an
explanation of types.

Possible values are:

e Integer (0)

e Double (3)

e Long (1)

e Float (2)
Protected Mode protectedMode BOOLEAN

When turned on, the field is not editable until the user double clicks in it or presses enter while it has
focus.
Use Bounds? useBounds BOOLEAN

If true, the Maximum and Minimum properties will be used to enforce upper and lower bounds on
the number.

Maximum maximum DOUBLE

If Use Bounds is true, this number is the maximum value of the value of this numeric text field.

Minimum minimum DOUBLE

If Use Bounds is true, this number is the minimum value of the value of this numeric text field.

Editable? editable BOOLEAN

If false, this numeric field becomes un-editable.

Decimal Format decimalFormat STRING

This formatting string is used to format the number as it is displayed in the text field. See the
numberFormat expression function for a description of the syntax of this string.

Integer Value intValue INT ...0

The value of this component if Number Type is set to Integer



(S

Double Value doubleValue DOUBLE

The value of this component if Number Type is set to Double

(S

Long Value longValue LONG

The value of this component if Number Type is set to Long

Float Value floatValue FLOAT

S

The value of this component if Number Type is set to Float

Reject Updates During Edit rejectUpdatesDuringEdit BOOLEAN j.

If true, then while this numeric text field has the input focus, any updates to its value (from a
database binding, for example) will be rejected. The intent of this feature is to allow a user to type in a
value, and not have their typing overwritten by a polling SQL query. The is true by default.

Styles styles DATASET :3 :9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

o key
e keyPressed
e keyReleased
e keyTyped

e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased

e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions



The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyVal ue("MyProperty")

fprmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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PO Spinner Component

Icon in toolbar: e

Description
The spinner component represents a value that is part of a series of values, such as
numbers and dates. It allows you to not only edit the value directly, but to 'spin' the value | 482 @|
up or down, using the up and down buttons that are part of the component. | 3 2@|

11723005 435 PM 5]

Properties

Editor Background editorColor COLOR

The background color of the editing portion of this component.

Spinner Mode spinnerMode INT

The mode of the spinner determines what kind of value the component represents.
Possible values are:

e Integer (0)
e Double (1)
e Date (2)

Numeric Minimum minvValue DOUBLE

The minimum value allowed, if Spinner Mode is Integer or Double.

Numeric Maximum maxValue DOUBLE

The maximum value allowed, if Spinner Mode is Integer Or Double.

Date Step Size dateStepSize INT

The step size if the Spinner Mode is Date. The step size is the amount the value changes up or
down when the up or down buttons are pushed. Note that for dates, if the user highlights a portion of the
date, then that portion will be changed, rather than the unit chosen here.

Possible values are:

e Year (1)

e Month (2)

e Week (3)

e Day (5)

e Hour (10)

e Minute (12)

e Second (13)

e Millisecond (14)

Numeric Step Size stepSize DOUBLE

The step size if the Spinner Mode is Integer or bouble. The step size is the amount the value
changes up or down when the up or down buttons are pushed.

<D



Value (Integer) intValue INT <D

The current value, if Spinner Mode is Integer.

Value (Double) doubleValue DOUBLE ...9

The current value, if Spinner Mode is Double.

Value (Date) datevalue DATE :9

The current value, if Spinner Mode is Date.

Styles styles DATASET 3 .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named pPropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named pPropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢’ Formatted Text Field Component

Icon in toolbar: ]

Description

This specialized text field allows for 2 modes of operation:
|suppurt@inductiveautnmatinn.[:l:um

Formatted Mask \(800) 266-7798 |
In this mode, input is automatically formatted and restricted based on a
format mask. For example, a format mask like: (###) ###-#### will allow the entry of a 9-digit phone
number. The formatting characters are automatically inserted if the user does not type them in. Any other
characters are restricted.

Regular Expression
In this mode, input is validated against a regular expression. (A regular expression is a special string that
defines a set of allowed strings. See http://en.wikipedia.org/wiki/Regular_expression). Any input that matches
the given regular expression is allowed, and input that doesn't match, is restricted.

Properties

Text text STRING

The currently displayed text in the field. May or may not match the mask/regular expression,
depending on the value of Allows Invalid Text. See Committed Value.
Validation Mode validationMode INT

The mode of this component. See the description above.
Possible values are:

e Regular Expression (1)
e Formatted Mask (2)

Formatted Mask Pattern formattedMaskPattern STRING

The format mask to use, if the Validation Mode is Formatted Mask. Format strings make use of the
following special characters. All other characters will appear in the committed text.

Character || Description

#

Any valid number, Such as 0-9.

' Escape character, used to escape any of the special
formatting characters.

U Any letter. All lowercase letters will be mapped to upper
case automatically.

L Any letter. All upper case letters will be mapped to lower
case automatically.

A ‘ Any letter or number. ‘
? ‘ Any letter, case is preserved. ‘
* ‘ Anything. ‘
H H Any hex character (0-9, a-f or A-F). ‘



Examples:

Format Mask Description Example
(###) ###-#4### || Phone numbers with area code (800) 266-
7798
HHHHHH Six hex digits, like an HTML color. || FFO000
OxHHHH Four hex digits, with a '0x’' 0x001A
prepended to it
#UUU### A California license plate number. || 4ABC123
Reg Ex Pattern validationPattern STRING

The regular expression to us., if the Validation Mode is Regular Expression. Some examples of
regular expressions:

Regular Expression Matches

\p{Upper}\p{Lower}*, \p{Upper}\p{Lower}* | A name, formatted
such as Smith, John

\d{3}-\d{2}-\d{4>} A social security
number, formatted
such as 123-45-6789

\d{1,33\.\d{1,3}\.\d{1,3}\.\d{1,3} A network IP address,
like 67.82.120.116

~[a-f0-9A-F1{6}$ A six-digit
hexadecimal number.

As you can tell, regular expressions are quite ugly and non-intuitive. Luckily, good regular expressions
for pretty much any kind of input you can dream of are easily found on the Internet. Try typing 'email
address regular expression' into Google.

Committed Value committedvalue STRING qﬁj»

The committed value is the value of the text when it was last committed successfully. A successful
commit occurs when the text is 'legal' according to the format mask or regular expression. When commits
occur depends on the Commit While Typing and Focus Lost Behavior properties.

Allows Invalid Text allowsInvalid BOOLEAN

If true, then the text box allows the user to type characters that are rejected by the format mask or
regular expression. If false, then character input is strictly allowed to only legal characters.

Overwrites Text overwriteMode BOOLEAN

If true, then this field acts as if the computer was in 'overwrite' editing mode, rather than 'insert’
mode.
Commit While Typing commitsOnValidEdit BOOLEAN

If this is true, the field will commit its value every time a valid edit is made. If false, commits will only
occur when the user hits enter or leaves the field. See also the Focus Lost Behavior property.

Focus Lost Behavior focusLostBehavior INT

The value of this property determines what happens when the focus leaves this field. Most often,
you want to leave it at 'Commit or Revert', which means that the field will commit the current edit if it is
valid, otherwise it will revert the text to the committed text.

Possible values are:

e Revert (2). Revert the display to match the committed value, possibly losing the current edit.



e Commit or Revert (1). Similar to COMMIT, but if the value isn't legal, behave like REVERT.

e Commit (0). Commits the current value. If the value being edited isn't considered a legal value by
the format mask / regular expression, then the value will not change, and then edited value will persist.

e Persist (3). Do nothing, leave the current edit displayed and don't commit the value.

Styles styles DATASET 3 .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

e key
e keyPressed
e keyReleased
e keyTyped

e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased

e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions
None.
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¢’ Password Field Component

Icon in toolbar:

Description

The password field is a simple text field that is used for passwords. The difference between it

and a normal text field is that it doesn't directly display what is being typed in.
Properties
Text text STRING ;-9

The text that this password field represents. Note that this is the real text, not the string of echo
characters.

Echo Character echoCharacter STRING

The character to display instead of the real characters.

Styles styles DATASET 3 .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

e key
e keyPressed
e keyReleased
e keyTyped

e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased

e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange



e focus
e focusGained

e focusLost

Scripting Functions
None.
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¢’ Text A

Icon in toolbar:

Description

rea Component

text

The text area is a multi-line text input component, suitable for large amounts of text.

This iz a large tex
uzed for multi-line
et input

area

Properties

Text

text STRING .-D

The text that this text area contains.

Editable

editable BOOLEAN

Controls whether or not this text area is editable.

Rows

rows INT

The number of rows long that this text area is. This is a hint that is used for the scrollbars.

Columns

columns INT

The number of columns wide that this text area is. This is a hint that is used for the scrollbars.

Line Wrap

lineWrap BOOLEAN

If true, the text area won't scroll horizontally, rather, it will wrap lines to fit.

Styles

styles DATASET j .;9

Contains the component's styles.

Customizers

e Dynamic Prop

erties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

o key

e keyPressed

e keyReleased

e keyTyped

® mouse



e mouseClicked

e mouseEntered

e mousekxited

e mousePressed

e mouseReleased
e mouseMotion

e mouseDragged

e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions
None.
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PO Dropdown Component

Icon in toolbar: =

Description

The dropdown component displays a list of choices in a limited amount of space. The current
selection is shown, and the choices are only presented when the user clicks on the dropdown | [*5elect One= E|
button. The choices that are shown depend on the Data property. This is a dataset, which

can be typed in manually in the FactoryPMI Designer, or it can be populated dynamically from a database.

It is often the case that you want to display choices to the user that are 'dressed up' versions of the actual
choices. For instance, suppose that you are selecting choices for a downtime tracking entry. The choices might be:
"Operator Error", "Machine Malfunction", and "Other". But, you really want to map these choices to some numeric
code which is how the choice is stored. So, for instance, when the user chooses "Other" you really want to get the
number 3. The dropdown component is perfect for such a use. The Data property can be set up in one of three
fashions, which control how the 'selected values' properties change.

The 3 ways to set up the Data dataset are as follows:

Description Example Active Properties

Single list of The dropdown displays these values,
values Apples ‘ and both the Selected String
‘ Value and the Selected Label
properties are identical. The
Bananas ‘ Selected Value property is
undefined.

Oranges

List of The dropdown displays the values in
Integer, 2 ‘ Apples ‘ the second (label) column. The
String pairs. Selected Value property reflects
the first column of the selection.
7 ‘ Bananas ‘ The Selected Label property
reflects the second column. The
Selected String Value property is
undefined.

16‘ Oranges ‘

List of The dropdown displays the values in

String, APL ‘ Apples ‘ the second (label) column. The

String pairs. Selected String Value property
ORG‘ Oranges ‘ reflects the first column of the

BAN ‘ Bananas‘ selection. The Selected Label

property reflects the second
column. The Selected Value
property is undefined.

The dropdown component can operate in one of three Selection Modes. These modes affect how the dropdown's
current selection (defined by the values of its Selected Value, Selected String Value, and Selected Label
properties) behave when the selection properties are set to values not present in the choice list, or conversely,

when the choice list is set to a new DataSet that doesn't contain the current selection:

e Strict. Selected values must always correlate to an option in the list defined by the pata property. If an invalid
selection is set (via a binding or a script), the selection will be set to the values defined by the No Selection
properties. If the pata property is set to a list that does not contain the current selection, the current selection
will be reset to the No Selection values.

e Lenient. (default) Selected values are independent of the list defined by the pData property. This mode is useful
to avoid race conditions that can cause problems in Strict mode when both the pData and the selected Vvalue
properties are bound. If the current selection is not present in the Data list, the read-only property selected



Index will be -1.

Editable. The same selection rules as defined by Lenient mode, except that the dropdown itself becomes
editable, allowing a user to type in their own arbitrary value. This value will be set as the dropdown's Selected
Label.

Properties

Selection Mode selectionMode INT

The selection mode determines the behavior of the dropdown: whether its selected value must
strictly be in the underlying set of choices, whether it is flexible, or even user-editable. See the description
for more details.

Possible values are:

e Strict (0)
e Lenient (1)
e Editable (2)

Data data DATASET

This property determines what the dropdown component's choices are. See the description above for
example data.

Selected Value selectedvValue INTEGER ¢9
This is the integer value of the selected choice, if applicable. This is only used if the first column of

the Data property is a number, and the Data property has more than one column.

Selected String Value selectedStringValue STRING ..JD'

This is the string value of the selected choice, if applicable. This is used in all cases other than when
the Selected Value property is used.

Selected Label selectedLabel STRING _..5}

This is the value that is displayed for the currently selected choice. This is always active.

Horizontal Alignment horizontalAlignment INT j

Adjusts the horizontal alignment of the text within the box.
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Vertical Alignment verticalAlignment INT 3

Adjusts the vertical alignment of the text within the box.
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Mode mode INT



Changes the dropdown's display.
Possible values are:

e List (0)

e Table (1)
No Selection Value noSelectionValue INT 3

The integer value to use for the Selected Value property when no choice is selected. Defaults to -
1.
No Selection String noSelectionString STRING 3

The string value to use for the Selected String Value property when no choice is selected. Defaults
to " (the empty string).

No Selection Label noSelectionLabel STRING j

The string value to use as the label when nothing is selected. Defaults to '<Select One>'

Selection Background selectionBackground COLOR j

The background color to use for the selected choice.

Show Table Header? showTableHeader BOOLEAN j

Selects whether or not the dropdown table header is displayed. (only used in table mode)

Hide Table Columns? hideTableColumns STRING j

A comma separated list of columns to hide from the dropdown table, eg. 0,2 (only used in table
mode)

Max Table Width maxTableWidth INT :3

The maximum width allowed for the dropdown table. (only used in table mode)

Max Table Height maxTableHeight INT ﬁ

The maximum height allowed for the dropdown table. (only used in table mode)

Styles styles DATASET ﬁ \;-,0

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

o key
e keyPressed
e keyReleased
e keyTyped

® mouse



e mouseClicked

e mouseEntered

e mousekxited

e mousePressed

e mouseReleased
e mouseMotion

e mouseDragged

e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue( "MyProperty")

fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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@ List Component

Icon in toolbar:

£ 510

Description
The List component displays a list of options, allowing freeform selection of the items.

Apples
Qranges
Bananas
ki

Properties

Data data DATASET ,:9

The list of choices to display. Items in the first column will be the ones shown.

Selection Mode selectionMode INT

This mode determines how selection is handled.
Possible values are:

e Single (0). This means that only one option can be selected at a time.

e Single Interval (1). This means that a single contiguous interval can be selected at a time using
Shift- Click.

e Multiple Interval (2). This means that freeform selection is allowed using a combination of Shift-
Click and Control-Click.

Selected Index selectedIndex INT 3*0

The index of the selected row. The first row is index zero. This will be -1 if no rows are selected.
This is mainly useful for the Single selection mode. See the functions for more ways to handle the selected
rows for Single Interval and Multiple Interval selection modes.

Selected Foreground selectedForeground COLOR

The color of the foreground for the selected cell(s).

Selected Background selectedBackground COLOR

The color of the background for the selected cell(s).

Selected Focus Border selectedFocusBorder BORDER

The border for the focused selected cell.

Customizer
None.

Events

o key



e keyPressed
e keyReleased
e keyTyped
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions

addSelectionInterval (start, end)

Adds the options at indexes start through end (inclusive) to the selected options.
Example:

# Include index 5 with the currently selected options

list = event.source. parent. get Component ("MyList")

list.addSelectionInterval (5,5)

# Include indexes 7 through 10 with the currently selected options
list = event.source. parent. get Component ("MyList")

list.addSelectionInterval (7,10)

getSelectedIndices()
Returns a list of the selected indices in increasing order. Returns an empty list if nothing is selected.
Example:

# Loop through the selected values, doing something with them
list = event.source. parent. get Component ("MyList")
selected = list.getSelectedIndices ()
for index in selected:
print list.data.getValueAt (index, 0)

getSelectedValue()
Returns the currently selected value, or None if there is none.
Example:

# Print the selected value, if applicable

list = event.source. parent. get Component ("MyList")

value = list.getSelectedvValue ()

if value != None:
print value
else:

print 'Nothing Selected'



getSelectedValues ()
Returns a list of the selected values. Returns an empty list if nothing is selected.
Example:

# Loop through the selected values, doing something with them

list = event.source. parent. get Component ("MyList")

selected = list.getSelectedValues ()

for value in selected:

print value

isSelectedIndex(index)
Returns true if the value at index is selected, false otherwise.

Example:
# Check ifoption 5 is selected
list = event.source. parent. get Component ("MyList")

if list.isSelectedIndex(5):
print "Option 5 is selected"

isSelectionEmpty()
Returns true if nothing is selected.

setSelectedValue(value)

Tries to find a value equal to the parameter value, and if it finds one, sets it to be selected. If it doesn't find
an option equal to value, the selection is cleared.
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@ Slider Component

Icon in toolbar:

Description
The slider component lets the user drag an indicator along a scale to choose a value in a range.

Properties

Value value INT \:-9
The currently selected value of the slider.

Defer Updates deferred BOOLEAN

If true, the Value property doesn't change as the user is sliding, only when they choose a resting
point. This is good for the case where you have the Value property bi-directionally bound to the database,
to avoid inundating the database with UPDATE queries.

Minimum Value minimum INT ...0

The minimum value of the selectable range.

Maximum Value maximum INT ...0

The maximum value of the selectable range.

Horizontal Slider horizontal BOOLEAN

If false, this slider displays itself vertically instead of horizontally.

Snap To Ticks? snapToTicks BOOLEAN

If true, the slider's indicator snaps to the ticks. This prevents the user from selecting values in
between the ticks.
Major Tick Spacing majorTickSpacing INT

The distance between the 'major' tick marks. Should be a multiple of the minor tick spanning, and the
size of the range should be divisible by this number for optimal tick placing.
Minor Tick Spacing minorTickSpacing INT

The distance between the 'minor' tick marks. The size of the range should be divisible by this number
for optimal tick placing.
Paint Track? paintTrack BOOLEAN

Determines whether the 'track' that the indicator slides in is shown.

Paint Labels? paintLabels BOOLEAN

If true, numeric labels are shown on the major ticks.



Paint Ticks? paintTicks BOOLEAN

If true, tick marks are painted at the major and minor tick spacings.

Inverted? inverted BOOLEAN

If true, the slider displays its values in descending order.

Styles styles DATASET 3 .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

e key
e keyPressed
e keyReleased
e keyTyped

e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased

e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions
None.
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¢ Calendar Component

Icon in toolbar: '**?]

Description

The calendar component displays a calendar right on your window. Nov 2005
Su Mo Tu We Th Fr Sa

1 2 3 4 B8
E 7 8 &8 10 11 (12
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20 21 22 PE) 24 25 28
27 28 29 30
05:02:34 PME]

bzl sl s iz gl

Properties

Date (immediate) date

DATE :-_0

This date is the currently selected date, as the user selects it.

Date (latched) latchedDate DATE =

This date is the value of the selected date the last time 'OK' was pushed.

Format String format STRING

The date formatting pattern used to format the string versions of the dates.

Formatted Date formattedDate STRING _,.f?

The Date property, as formatted by the Format String.

Formatted Latched Date formattedLatchedDate STRING J

The Latched Date property, as formatted by the Format String.

Time Style timeStyle INT

Determines how this calendar treats the time portion of the date.
Possible values are:

e User Selectable (0). A time spinner component will be shown, and the user will be able to select
the desired time (default).

e Start of Day (1). No time component will be shown. The time portion of the selected date will
always be 00:00:00.

e End of Day (2). No time component will be shown. The time portion of the selected date will
always be 23:59:59.

Show OK Button showOkButton BOOLEAN

Turn this off if you don't want to show the OK button. The latched date and the immediate date will
be equivalent.



Today Foreground todayForeground COLOR

Foreground color for the today indicator.

Today Background todayBackground CoLOR

Background color for the today indicator.

Weekend Foreground weekendForeground COLOR

Foreground color for the weekend indicators.

Weekend Background weekendBackground CoLOR

Background color for the weekend indicators.

Selected Border selectedBorder BORDER

The border to use for the currently selected date.

Title Background titleBackground COLOR

The background color for the title bar.

Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢ Popup Calendar Component

Icon in toolbar: “ﬁ

Description
The popup calendar component allows the selection of a date/time from a popup calendar.

102312005 05:02 PM [~ |

Properties

Date date DATE ,:9
The date that is selected.

Format String format STRING

The format string that controls how the date is shown in the non-popup portion of the control. See
the expression language function dateFormat for a description of this format string.

Text text STRING ﬁ ,:9

The selected date, formatted as it is displayed in the non-popup portion of the component.

Time Style timeStyle INT

Determines how this calendar treats the time portion of the date.
Possible values are:

e User Selectable (0). A time spinner component will be shown, and the user will be able to select
the desired time (default).

e Start of Day (1). No time component will be shown. The time portion of the selected date will
always be 00:00:00.

e End of Day (2). No time component will be shown. The time portion of the selected date will
always be 23:59:59.

Calendar Background calendarBackground CoLOR
The background color for the calendar popup.

Today Foreground todayForeground COLOR

Foreground color for the today indicator.

Today Background todayBackground CoLOR

Background color for the today indicator.

Weekend Foreground weekendForeground CoLoRr

Foreground color for the weekend indicators.

Weekend Background weekendBackground CoLOR

Background color for the weekend indicators.

Selected Border selectedBorder BORDER

The border to use for the currently selected date.



Title Background titleBackground CoLOR

The background color for the title bar.

Styles styles DATASET 3 ¢9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.
e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value



The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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PO Date Range Component

Icon in toolbar: q}zzg

Description

The date range component provides
an intuitive, drag-and-drop way to
select a contiguous range of time. 4 | = 212007 - 2120007 # | b
The user is shown a timeline and can | i
drag or stretch the selection box

around on the timeline. The selected ..l.an|21 ..lan|2l3 ..lan|31 FeLﬁ Fel:: 10 Fel:: 15 Fel:: EDTI
range is always a whole number of
units, where the unit is determined by Scmllzmm Out Salbicindl Rangs Display £ Editar Zoom In S croll
the current zoom level. For instance, Lot l \ Right
in the screenshot the selected range i \ ¢ J
is Feb 12, 2007 through Feb 20, = =
2007. This means from the beginning 4 | i 212107 - 2120107 i | 4
of the 12th through the end of the | - i
20th. [ 'T' FoRLET B e B EF OB R Bl BoPRN niatetg) b Ll

Jan 21 Jan 26 Jdan 31 Feb 5 Feb 10 Feh15T Feb 20 t\\
Using this component is as simple as Tl Diata Selected Range Box  Today
using the Start Date and End Date Density Indicator
properties that the component Indication

provides. Typically, you'll bind these
dates into a SQL query that drives whatever you're using the date range for, such as a table. For instance, your
query binding might look like this:

SELECT Col umnl, Col umm2, Col umm3

FROM MyTable WHERE
t _stamp >= {Root Container.Date Range.startDate} AND
t stamp <= {Root Container.Date Range.endDate}

As an advanced optional feature, the date range can display a data density histogram inside the timeline. This is
useful for historical data with large gaps in it, so that the end user isn't hunting for data. (Tip: this is also great for
demos, to make it easy to find historical data in a database that isn't being actively updated).

Properties

Startup Mode startupMode INT

Controls whether or not this date range automatically assigns itself a starting range based on the
current time whenever it is displayed on a window that is opened. Automatic mode is very convenient in the
majority of cases when you want the initial range to be some amount of time from the present into the past.
Possible values are:

e None (0)

e Automatic (1)

Startup Range startupRange STRING

If startup mode is Automatic, this will be the starting range of time available for selection (the
extend of the timeline). This is a string of the form "# units", such as "5 days" or "2 hours" or "3 weeks".
Startup Selection startupSelection STRING

If startup mode is Automatic, this will be the starting selected range (the extend of the selection



box). This is a string of the form "# units", such as "5 days" or "2 hours" or "3 weeks".

Max Selection maxSelectionSize STRING

The maximum size of the selected date range. This is a string of the form "# units", such as "5 days"
or "2 hours" or "3 weeks".

Start Date startDate DATE \:9

The starting date of the currently selected range.

End Date endDate DATE J

The ending date of the currently selected range.

Outer Range Start outerRangeStartDate DATE 3\:’0

The starting date of the available timeline.
Outer Range End outerRangeEndDate DATE 3 \_.-_-‘0
The ending date of the available timeline.

Today Color todayIndicatorColor COLOR

The color of the "Today Arrow" indicator

Editor Background editorBackground CoLoR

The background color of the textual date range editor portion of this component.

Box Fill boxFill COLOR

W

The fill color for the selection box.

(ST

Selection Highlight selectionHighlight COLOR

The focus highlight color for the selection box

Track Margin trackMargin INT

(S0

The amount of room on either side of the slider track. May need adjusting of default font is changed.

o

Tick Density tickDensity FLOAT

This is multiplied by the width of the timeline to determine the current ideal tick unit.

Data Density densityData DATASET

A dataset that is used to calculate a histogram of data density. The dataset should have one column
which should be a date column. Fill this in with a date for each sample of data that you have. For example,
the query that drives this DataSet might be like:

SELECT t_stamp
FROM MyTable WHERE
t_stamp >= {Root Container.Date Range.outerRangeStartDate} AND
t_stamp <= {Root Container.Date Range.outerRangeEndDate}

High Density Color highDensityColor COLOR

The color used to indicate high data density, if you fill in the Data Density DataSet.

Date Style dateStyle INT 3

The style to display dates in. For international support.



Possible values are:
e Auto (0)
e MDY (1)
e DMY (2)
e YMD (3)

Time Style timeStyle INT 3.

The style to display times of day. For international support.
Possible values are:

e Auto (15)
e 12 HR (16)
e 24 HR (17)

Customizer

This component's customizer is the Dynamic Properties Customizer. This mean that you can add your own properties
to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



PO Table Component

Icon in toolbar: -

Description

The Table component in FactoryPMI is very powerful and easy
to configure. Its unprecedented flexibility allows you to easily
display your tabular data in a variety of ways. Important
features include:

e Column Sorting. Your users can easily sort the data by
clicking on the column headers. The sorting is a 3-mode
sort: Ascending, Descending, and "Natural", which uses the
default order of the data.

e Mapped Row Coloring. Map the background color of each
row to a particular column. This allows you to give powerful
visual indication of different types of rows in you tables,
such as differentiating between alarm states.

e Column Translation. Allow the table component to handle
all code mapping, such as mapping 0 to "Off" and 1 to "On".
No fancy SQL knowledge required.

e Images. Map values to images, allowing intuitive visual
cues.

e Progress Bar Indication. Display numeric data as progress
bars inside cells, providing fast visual reference for bounded
amounts.

e Number and Date formatting. Format numbers and dates
to your exact specification.

e Column Hiding. Hide columns from view that contain

Col 1 | Col 2 | Col 3 |
17 Test Row 4 2.34 °F[+]
50|Test Row 2 11.92 °F
83|Test Row 14 16.06 °F
6 Test Row 8 2272 °F
58| Test Row 16 49.76 °F
95 Test Row 12 54.00 °F
57 Test Row 19 58.04 °F
22 Test Row 4 60.75 °F
94 Test Row 1 67.26 °F
39 Test Row 0 72.22°F
81 Test Row 4 20.94 °F
89 Test Row 17 87.88 °F
76 Test Row 15 88.38 °F
20 Test Row 1 04108 °F
86 Test Row 16 97.33 °F |~ |
Lnit | Amps | Running?
Corpressor 1 13.32 [
Compressor 2 0.00 (e}
Pump 1 24.30 [ 2
Purnp 2 10.20 [

identifying data used by the row coloring or by other components.

e Printing. Print tables directly to multi-paged printouts.

e Editing. Columns can be made editable. Changes will be reflected in the underlying dataset, at which point they can

be mapped back to a database.

Tips and Tricks

Binding into a Table.

Often you will want to bind components such as labels and text boxes values to the currently selected value in the

table. The tricky part is making sure the binding doesn't fail when nothing is selected. The following expression does this

quite nicely:
i f ({Root Contai ner. MyTabl e. sel ectedRow} = -1,
"----" //thisis the fail case
{Root Container. MyTable. data}[{Root
value to an integer, like this:
i f ({Root Contai ner. MyTabl e. sel ectedRow} = -1,
0, //this is the fail case
tolnt ({Root Container. MyTable. data}[{Root

Changing the Column Widths.

Container. MTable. sel ect edRow},
If you're binding this to an integer property, like the intvalue property of a numeric text field, you will need to cast the

Container. MyTable. sel ect edRow},

"Col l"})

"Col 1"]))

To change a table's column's widths, simply switch into preview mode and use your mouse to resize the columns, and

then switch back to design mode. Simple!



Exporting to HTML.
You can export the table to an HTML file that retain's the table's formatting. To do this, use a script like this: (more
about the table's exportHTML function is here.)

table = event.source.parent.getComponent("Table") # Get a reference to the table
table.exportHTML("MyTable.html", "My Table Header", 500) # Prompt user to save the exported file

Exporting to CSV.
You can export the table's raw data to a CSV file. To do this, use a script like this: (more about the
fpmi.db.exportCSV function is here.)

table = event.source.parent.getComponent("Table") # Get a reference to the table
fpmi.db.exportCSV("mydata.csv", 1, table.data)

Printing.
Printing a table is a snap! Simply use the table's built in print function like this: (more about the print function is here.)

table = event.source.parent.getComponent("Table") # Get a reference to the table
table.print()

Properties

Data data DATASET ¢0

This is the most important property of the table, is it contains the actual data that the table displays.
This can be entered in directly in the designer, but more commonly it is bound to some SQL query.
Column Attributes Data columnAttributesData DATASET

This is the dataset that backs the current column attributes configured via the customizer.

Selection Mode selectionMode INT

Possible values are:
e Single (0) Only one thing (row, column, or cell) can be selected at a time.
¢ Single Interval (1) One contiguous interval can be selected at a time.

e Multiple Interval (2) Selection is free-form, number of noncontiguous selection intervals can be made.

Row Selection Allowed rowSelectionAllowed BOOLEAN

If true, row selection is allowed. If Column Selection is disallowed, this means that entire rows will be
selected. If Column Selection is also allowed, this means that individual cells can be selected.
Column Selection Allowed columnSelectionAllowed BOOLEAN

If true, column selection is allowed. If Row Selection is disallowed, this means that entire columns will be
selected. If Row Selection is also allowed, this means that individual cells can be selected.
Row Height rowHeight INT

The height of each row, in pixels. Default is 16.

Background Mode backgroundColorMode INT

Controls the background of each row.
Possible values are:

e Constant (1). All cells have the same background, which is the background color of the table.
e Alternating (2). Rows alternate between the background color of the table, and the Odd Row



Background color. Good for making large tables pleasing to the eye, and easier to read.

e Mapped (3). Background color for each row is controlled by the background color map and the
mapping column. See the Customizer section.

Odd Row Background oddBackground COLOR

The background color of every odd row if the Background Mode is set to Alternating.

Auto-Resize Mode autoResizeMode INT

In all modes other than off, the table fits all columns into the table so that there is no horizontal
scrolling. When you resize one column, this mode controls how the other columns are resized to fit.
Possible values are:

e All Columns (4). All other columns are proportionally resized.

e Last Column (3). The table adjusts the last column to make everything fit. If it is the last column that
is changing, the second to last is adjusted.

e Next Column (1)The column after the column that is changing is adjusted.

e Off (0). Columns aren't fit to the table width in the first place. All columns have some initial width, and
resizing them just initiates scrolling.

e Subsequent Columns (2). Like All, but only the columns after the one that is changing are adjusted
proportionately.
TestData test BOOLEAN 3

This quasi-property is for experimenting with tables. Every time it is turned on, the Data property is filled
with random data.

Initially Selected Row initialRowSelection INT ‘3

If non-negative, the table will auto-select the row at this index whenever the table's data transitions
from data with zero rows to data with a positive number of rows.

Selected Column selectedColumn INT ‘3 ..0'

The currently selected column, or -1 if no columns are selected.

Selected Row selectedRow INT j ..0

The currently selected row, or -1 if no columns are selected.

Properties Loading propertiesLoading INT ...f?

True if the any properties are currently being loaded from a SQL query. Useful if the table is bound to a
very large query that you want to give some kind of "Loading" indication for.

Selection Background selectionBackground CoLoRr j

This property controls the background color of selected cells. Note that you can make this color semi-
transparent to merely tint the selected cells, which preserves any mapped or alternating background color.

Selection Foreground selectionForeground COLOR ‘3

This property controls the forground (text) color of selected cells.

Show Horizontal Grid Lines? showHorizontalLines BOOLEAN j
Show Vertical Grid Lines? showVerticalLines BOOLEAN ‘3
Grid Line Color gridColor COLOR ﬂ

The color used to draw grid lines.



Customizer

Your table's \|
| Column Con columns J [

Caolumn Display Froperies ‘\_/
Cal 1 | Ciil 2 | Cal 3 |
T Header
" Hide? U L U
@ Horiz Align |Auta [~]|Auta [+]|Auto -]
E Wart Align | Center [~]|zenter [~]|center [~]
g— Prefix <HTML==E=
E_ Suffix =/B=&nbsp;&deq;F
%‘1 Murnber Farmat A0 A A0 A # 30,00
E_ Date Format mAbA o, sae B a (MM d s bomme a s (bbb d,snsy Bcmim a
% Boolean? L] - L] - L] -
- Translation List {nane) |ij {homne) |ij {none |ij
g Image Path List | {none) | | tnone) |/ ] inone) 2]
©
Q
Qk J | cancel

The Table Customizer is where you configure your columns' display properties, as well as the row mapping configuration.

Column Display Properties

When you open the Table Customizer, you will see a table that has all of your data's columns across the top, and all of
the column display properties across the left. You can configure each column to have its own display properties.

e Header By default, each column's header will be the column name as reported by the Data property, which is
usually the column name in the database. Sometimes you want to dress this up a bit and make it more readable. If
you enter a header here, it will be displayed instead of the column name.

e Hide? If you check this, the column will not be displayed. This is useful for data that is used by other things, like
row color mapping or other logic on your window, but isn't very human-readable.

e Horiz Align Controls the horizontal alignment of the contents of each cell. Auto's rules are as follows: Numbers:
Right, Images: Center, Everything else: Left.

e Vert Align Controls the vertical alignment of the contents of each cell.
e Prefix A string that will be prepended in front of the data in the cell. Useful for HTML formatting within the cell.
e Suffix A string that will be appended to the end of the data. Useful for HTML formatting and displaying units.

e Number Format A number format string that will be used to format the data if it is numeric data. See the
numberFormat expression documentation for the syntax of this string.

e Date Format A date format string that will be used to format the data if the column’s data are dates. See the
dateFormat expression documentation for the syntax of this string.

e Boolean? If true, the data in this column will be rendered as a checkbox. The checkbox will be checked if the data
evaluates to true. Numbers that are non-zero are true. Strings like "yes", "true", "on" are also true.

e Progress Bar? If true, the column, which should be numeric, will display a horizontal prograss bar as the background
of the cell.

e Progress Bar Range Defines the range (far left and far right) of the progress bar. If the cell's value falls outside of
this range, the progress bar will simply display as empty or full.

e Hide Text Over P-Bar? If true, the textual representation of the cell's numeric value will not be shown



e P-Bar Color The color of the filled part of the progress bar.
e P-Bar Background The color of the background of the progress bar.

e Translation List If you define mappings in this list, if any data is found in this column that matches the key of a
mapping, that mapping's value will be displayed instead. For instance, suppose you were selecting a Motor HOA
status field. You could map 0 to "Off", 1 to "Auto", and 2 to "Hand", and you data would be human-readable. Note
that only the display is translated; the data is still numeric in the Data property.

e Image Path List Similar to the Translation List property, but the values are treated as image paths, and that
image is shown in the cell.

e Background Color List Similar to the Translation List property, but the values are treated as colors, and that color
is shown as the background in the cell.

e Foreground Color List Similar to the Translation List property, but the values are treated as colors, and that color
is shown as the foreground in the cell.

o Editable If true, the cell will become editable when double-clicked. Valid changes will be reflected back in a change
to the table's data property. The table will also fire a cell1Edited event that contains the row, column, previous

value, and new value for the cell. Remember, if the table's data is bound to a polling query binding, the edited
dataset will be overwritten with whatever is in the database. You can use the cellEdited event to issue a SQL

UPDATE query that will make the edit in the database as well.

Background Color Mapping

If you have set the table's Background Mode to Mapped, you use this section of the Table Customizer to define your
mapping. Choose a numeric column to govern the mapping, and then map the value to colors.

Events

e key
e keyPressed
e keyReleased
o keyTyped

¢ mouse
e mouseClicked
e mousePressed
e mouseReleased

e propertyChange

e propertyChange
e cell

e cellEdited

Scripting Functions
addRow (row)

Adds the given row to the dataset. The length of the list must be equal to the number of columns in the
table's dataset, and the types of the values in the list must match the types in the dataset.

Parameters

row

A list representing the row to be added to the dataset.

Example:

# This code add a row to a table's dataset, if that dataset had three columns, and integer, a string, and a float.
table = event.source.parent.getComponent("Table")
table.addRow([5, "hello", 8.9])



deleteRow(row)
Deletes the given row number from the dataset.

Parameters

‘ row

An integer representing the index of the row in the dataset to delete.

getRowsInViewOrder()

Returns a list of row indexes, in the order that they are currently sorted. So, for example, if you have 3
rows and the user hasn't sorted the table in any special way, you'll get [0, 1, 2]. If they sort the table in
reverse order, you'll get [2, 1, 0]. This is useful if you need to do something with the rows of the table in
the order that the user is currently viewing them.

Example:

# Loop through the rows, updating each task with a priority number in the
# order that the user has sorted them.
table = event.source.parent.getComponent ("MyTable")
order = table.getRowsInViewOrder ()
priority=0
for row in order:
taskId = table.data.getValueAt(row, 0)
query = "UPDATE mytable SET task pri = %d WHERE id= %d" % (priority, taskId)
fpmi.db.runUpdateQuery (query)
priority = priority + 1

getSelectedColumnCount()
Returns the number of columns that are currently selected.

getSelectedColumns ()

Returns a list of the selected column indices. Returns an empty list if nothing is selected.
Example:

# Loop through the selected columns, printing out the data in the first row of each column

table = event.source. parent. get Component ( "MyTable")

columns = table.getSelectedColumns ()

for col in columns:

print table.data.getValueZAt(0,col)

getSelectedRowCount ()
Returns the number of rows that are currently selected.

getSelectedRows ()
Returns a list of the selected row indices. Returns an empty list if nothing is selected.
Example:

# Loop through the selected rows, printing the entire row

table = event.source.parent. get Component ( "MyTable")

rows = table.getSelectedRows ()

for row in rows:

for col in range(table.data.columnCount):
# Note the trailing comma here - to suppress newline

print table.data. getValueAt (row, col),
print "" #fornewline

isCell1Selected(row, column)
Returns true if the cell at the given coordinates is selected.

isRowSelected(row)



Returns true if the given row is selected.

exportHTML(filename, title, width)

Creates an HTML file that looks very similar to the current contents of the table. Visual properties like

colors, number and date formatting, alignment, etc are all preservered. (as opposed to the
fpmi.db.exportHTML function). This function will return the path to the file that was created, or None if the

action was canceled by the user.

Parameters

‘ﬁlaneme

A suggested filename for the user.

title |
The title of the web page that will be created.

| width |
The width (in pixels) of the resulting HTML table.

Example 1:

# This code, which would go in a button that is in the same container as
#the table, would export the table's data as a web page.

table = event.source.parent.getComponent ("Table")
table.exportHTML ("table_data.html", "My Table Data", 500)
Example 2:

# Tip: you can open the file afterwards by using the fpmi.net.openURL() function

table = event.source.parent.getComponent ("Table")
filename = table.exportHTML ("table data.html", "My Table Data", 500)
if filename !'= None:

fpmi.net.openURL ("file://" + filename)

getDataAsHTML(title, width)

Returns the same HTML that is generated via exportHTML, but as a string in memory, so that you can do
with it is you please. (For instance, send it as an email via fpmi.net.sendEmail())

Parameters

title

The title of the web page that will be created.
| width |
The width (in pixels) of the resulting HTML table.

print([fitWidth], [HeaderText], [FooterText])
Prints the data in the table. Note that this is a 'smarter' print than the printing function found in the

fpmi.print builtin package. That print function simply prints the table as it appears on the screen - even if
the table has a scrollbar. This print function prints all of the data in the table on multiple pages if
necessary.
Parameters
[fitWidth] (optional)
If true, the table is stretched to fit the width of the page. If false, a wide table's columns width may



../jython/modulesnet.html#sendemail

spill onto multiple pages. (Default: true)

‘ [HeaderText] (optional)

Some text to display on the top of each page. If "{0}" appears in the text, it will be replaced with the
current page number. (Default: None)

‘ [FooterText] (optional)

Some text to display on the bottom of each page. If "{0}" appears in the text, it will be replaced with
the current page number. (Default: "pPage {0}")

Example:

# This code would go in the actionPerformed event of a button placed next to a table to print out the table
table = event.source.parent.getComponent("Table")
table.print()

setColumnLabel (columnIndex, label)
Programmatically sets the column header label at index columnIndex to the given string label.

Parameters

‘ columnindex

The index of the column to set the label for. Note that this is the visible index, not the index in the
DataSet, so hidden columns don't apply.

label

The desired header label for the column.

Example:

# This code would be placed in the propertyChange event for the table component to
#rename the columns every time the data is loaded.
if event.propertyName == "data":
table = event.source
table.setColumnLabel(0, "Machine")
table.setColumnLabel(1, "Operator")
table.setColumnLabel(2, "status")

setColumnWidth(columnIndex, width)
Programmatically sets the column at index columnIndex to the given width. Useful for tables whose
columns are dynamically named, so the normal column widths don't stick.

Parameters

‘ columnindex

The index of the column to set the width for. Note that this is the visible index, not the index in the
DataSet, so hidden columns don't apply.

width

The desired width of the column. Note that unless auto-resize mode is Off, this is a relative width.

Example:

# This code would set the widths of the column, after setting the table data to some dynamic data
table = event.source.parent.getComponent("Table")

newData = fpmi.db.runQuery (something)

table.data = fpmi.db.toDataSet(newbData)

table.setColumnWidth(0, 100)

table.setColumnWidtd(1, 200)



setValue(row, column, wvalue)
Sets the value in the table's dataset at the given location.

Parameters

‘ row

The index of the row to update.

‘ column

The index or name of the column to update

‘value

The value to set at the location.

Example:

# This code would set the value of column "ColX''=10 and on row number 5.
table = event.source.parent.getComponent("Table")
table.setValue(5, "ColX", 10)

updateRow(row, changes)
Updates a row in the dataset.

Parameters

‘ row

An integer representing the index of the row in the dataset to delete.

‘changes

A dictionary of changes to make to the row. Keys in this dictionary represent column names or column
indexes, and the values represent the values to update.

Example:
# This code would set the value of column "ColX''=5 and "ColY"'=8.9 on row number 5.

table = event.source.parent.getComponent("Table")
table.updateRow(5, {"ColX":5, "ColY":8.9})

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



PO Button Component

Icon in toolbar: gy ]

Description

The Button component is a versatile component used for things like opening/closing

windows and setting values in the database (turning machines on, etc). It can be | Ok | | Cancel ‘
used for showing status, as well. For example, if you have three buttons, Hand, Off, e
and Auto, not only can they set those modes, but their background color can display ‘ @ Refrash |

the current mode.

To get buttons to do things, you add an Action to the actionPerformed event. | Hand ” Ort ||m
Many new users to FactoryPMI will configure an Action for the mouseClicked event

instead. While this will work, it is better to use the actionPerformed event. Why? Buttons can also be activated
by tabbing over to them and hitting Enter or Space, or they could be activated by pressing Alt and the button's
mnemonic character. So, to make sure that your button works in all of these cases, configure your Action on the
actionPerformed event, not the mouseClicked event. For more information on Actions, see the Events section of
the Designer manual.

Properties

Background Color buttonBG COLOR

The background color of the button. Note that this button's scripting name is buttonBg, not
background, like most components.

Text text STRING ;0
The text that the button displays.

Mnemonic mnemonicChar STRING

The mnemonic characters should be a character found in the Text property. This character will be
underlined, and the button will be activated when the user presses the Alt key plus this character.

Image Path path STRING ;—9

The path to the image that this button shows.

Icon-Text Spacing iconTextGap INT

The space between the image and the text.

Horizontal Alignment horizontalAlignment INT

The horizontal alignment of the button contents (image and text).
Possible values are:

o Left (2)

e Center (0)
e Right (4)

e Leading (10)
e Trailing (11)

INT



Vertical Alignment verticalAlignment INT

The vertical alignment of the button contents (image and text).
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Background 3D? background3D BOOLEAN j

If you turn this off, the background of the button will be drawn flat. You may need to change the
background color to see the effect.

Fill Area? contentAreaFilled BOOLEAN j

If you turn this off, the button will not fill in its background. (it will be transparent). Make sure
Opaque is off as well.

Border Painted? borderPainted BOOLEAN ﬁ

If you turn this off, the button won't draw its border.

Rollover? rolloverEnabled BOOLEAN ﬁ

If you turn this off, the mouseover effect of the button won't occur.

Default Button defaultBtn BOOLEAN 3

If you turn this on, this button will be the 'default' button for the window. This makes it activate
when enter is pressed anywhere on the window, unless an input component like a text box has input focus.

Disabled Image Path disabledPath STRING j

Normally when a button is disabled, its image is merely grayed out. If you set this property, this
image will be used instead.

Margin margin INSETS j

This determines the minimum amount of padding between the button contents and the button
border.

Horizontal Text Position horizontalTextPosition INT j

This is the position of the button's text relative to its image.
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Vertical Text Position verticalTextPosition INT ﬁ

This is the position of the button's text relative to its image.
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)



Styles styles DATASET 3 ¢9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.
e Style Customizer. This means that you can add your own styles to this component.

Events
e action
e actionPerformed (Remember, use this to respond to the button being pushed.)
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

doClick()
Programmatically simulates a user clicking the button. Your action script will be run.
Example:

# Click some button on the window

button = event.source. parent. get Component ("MyButton")

button.doClick ()

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named pPropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)



setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢ One-Shot Button Component

Icon in toolbar: |»,T|

Description

The one-shot button is great for telling a PLC to do something. It simply writes a value, and
waits for it to be reset. To use the one-shot button, bind an OPC tag bidirectionally to the
one-shot button's Value property. When clicked, the button will write the vaule in its Set
Value property to the Value property. Typically, Set Value is 1, and Value is 0 in a ready
state, although the logic could be reversed or change simply by altering Set Value. The
button can disable itself when it is writing, and will display different text. Note that the
button considers itself to be writing whenever Value equals Set Value - you must make sure
that the PLC resets this value, otherwise the button will remain in a writing state.

Properties
Value value INT

The current value. Should be bound bi-directionally to a tag

Set Value setValue INT

The value to set the control value to when the button is pushed.

Idle Text normalText STRING

The text of the button while its value is not being written
Writing Text writePendingText STRING
The text of the button while its vaule is being written

Disable While Writing disableWhileWriting BOOLEAN

If true, the button will be disabled while it is writing.

Confirm? confirm BOOLEAN

If true, a confirmation box will be shown.

Confirm Text confirmText STRING

The message to ask the user if confirmation is turned on.

Background Color buttonBG COLOR

The background color of the button.

Background 3D? background3D BOOLEAN

Should this button have a 3d type background, or a flat color one?

Fill Area? contentAreaFilled BOOLEAN

Controls whether or not this button's internal area is filled

Start Motor

& & ¢
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Border Painted? borderPainted BOOLEAN

Should the border of this button be displayed?

Rollover? rolloverEnabled BOOLEAN

If true, the button may indicate that the mouse is hovering over it.

Image Path path STRING

The relative path of the image.

Disabled Image Path disabledPath STRING

The relative path of the image to be displayed when this component is not enabled.

Icon-Text Spacing iconTextGap INT

The space (in pixels) between the icon (if any) and the text (if any)

Margin margin INSETS

The space between a button's text and its borders.

Horizontal Alighment horizontalAlignment INT

The horizontal alignment of the button's contents (text and/or image)
Possible values are:

o Left (2)

e Center (0)
e Right (4)

e Leading (10)
e Trailing (11)

Horizontal Text Position horizontalTextPosition INT

The horizontal position of the button's text relative to its image
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Vertical Alignment verticalAlignment INT

The vertical alignment of the button's contents (text and/or image)
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Vertical Text Position verticalTextPosition INT

The vertical position of the button's text relative to its image
Possible values are:

e Top (1)

8 o w
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e Center (0)
e Bottom (3)

Styles styles DATASET

Contains the component's styles

Data Quality dataQuality INT

The data quality code for any tag bindings on this component.

Mnemonic mnemonicChar STRING

A single letter that will activate the button using 'ALT-mnemonic".

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e action
e actionPerformed
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

doClick()

Programmatically simulates a user clicking the button.

Example:
# Click some button on the window
button = event.source. parent. get Component ("MyButton")
button.doClick ()

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.



Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")

fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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PO 2 State Toggle Component

Icon in toolbar: m

Description

This button is similar to the basic Toggle Button, but more finely tuned to work in realistic

controls environments. Use this button any time you want to toggle a value between two “
states, such as On/Off, Stop/Run, etc. If you have more than two states (for example,

Hand/Off/Auto, use the Multi-State Button). | EH I

How do I use it? It is very simple. If you have a tag whose value you want to toggle

between 2 values (like zero and one), you simply drag and drop the tag onto the button. This will bind both the
Control Value and Indicator Value to that tag. Now set the State 1 Value and State 2 Value to your two states
(they default to zero and one, respectively). Lastly, use the Styles Customizer to define the styles for your two
states.

How does it work? This button has four integer values that you use to set it up: the Control Value, the
Indicator Value, and values that define the 2 different states (State 1 Value and State 2 Value). Every time you
press the button, one of the state values is written to the control value. The Indicator Value is used to determine
which state you're in. For example, suppose that State 1 Value was zero and State 2 Value is one. If Indicator
Value is zero and you press the button, it'll write a one to the Control Value. The Style of the component is
typically driven by the read-only property Current State. Current State equals zero when Indicator Value=State
1 Value and one otherwise.

Properties

Control Value controlValue INT ...O

Bind this to the tag that controls the state. (Typically, this is bound to the same location as
Indicator Value)

Indicator Value indicatorValue INT ...0

Bind this to the tag that indicates the current state. (Typically, this is bound to the same location as
Control Value)

State 1 Value statelvalue INT <D

The value that will be written to controlValue when the button is pushed in state 2.
State 2 Value state2Value INT ,:9
The value that will be written to controlValue when the button is pushed in state 1.

Confirm? confirm BOOLEAN

If true, a confirmation box will be shown.

Confirm Text confirmText STRING
Background Color buttonBG COLOR

The background color of the button.

Background 3D? background3D BOOLEAN 3



Should this button have a 3d type background, or a flat color one?

Fill Area? contentAreaFilled BOOLEAN

Controls whether or not this button's internal area is filled

Border Painted? borderPainted BOOLEAN

Should the border of this button be displayed?

Rollover? rolloverEnabled BOOLEAN

If true, the button may indicate that the mouse is hovering over it.

Text text STRING

Text of this component

Image Path path STRING

The relative path of the image.

Disabled Image Path disabledPath STRING

The relative path of the image to be displayed when this component is not enabled.

Icon-Text Spacing iconTextGap INT

The space (in pixels) between the icon (if any) and the text (if any)

Margin margin INSETS

The space between a button's text and its borders.

Horizontal Alignment horizontalAlignment INT

The horizontal alignment of the button's contents (text and/or image)
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Horizontal Text Position horizontalTextPosition INT

The horizontal position of the button's text relative to its image
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Vertical Alignment verticalAlignment INT

The vertical alignment of the button's contents (text and/or image)
Possible values are:

e Top (1)

&



e Center (0)
e Bottom (3)

Vertical Text Position verticalTextPosition INT 3.
The vertical position of the button's text relative to its image

Possible values are:
e Top (1)

e Center (0)
e Bottom (3)

Styles styles DATASET 3 c-_-f)

Contains the component's styles

Data Quality dataQuality INT 3 <D

The data quality code for any tag bindings on this component.

Current State state INT 3. <D
Read-only property that shows what state (0 or 1) this button is currently in.
The message to ask the user if confirmation is turned on.

Mnemonic mnemonicChar STRING 3

A single letter that will activate the button using 'ALT-mnemonic".

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e action
e actionPerformed
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange



Scripting Functions

doClick()

Programmatically simulates a user clicking the button.

Example:
# Click some button on the window
button = event.source. parent. get Component ("MyButton")
button.doClick ()

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. getPropertyValue("MyProperty")

fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢’ Multi-State Button Component

Icon in toolbar: wmal

Description

This button is really a series of

two or more buttons. Each button Hand
represents an integer-valued EREEE

state. Each state defines two “ ; ;

styles for a button: the selected SLLAEE Ll ‘ HEH BLH ‘
style, and the unselected style. Auto

Each button is automatically
displayed with the correct style

based on the current state (the value of Indicator Value). When a button is pressed, it's states value is written to
the Control Value.

How do I use it?. Simply drag a tag that represents your state onto the Multi-State Button. This will bind both the
Control Value and Indicator Value to that tag. Now open up the Multi-State Button customizer, and define your
states: their order, values and styles. Lastly choose if you want the buttons to be a column, row, or grid by setting
the Display Style property.

Properties

Control Value controlValue INT ...0

Bind this to the tag that controls the state. (Typically, this is bound to the same location as
Indicator Value)

Indicator Value indicatorValue INT ..-0

Bind this to the tag that indicates the current state. (Typically, this is bound to the same location as
Control Value)
Display Style displayStyle INT

The display style (rows or columns) for this N-state button.
Possible values are:

e Column (0)
e Row (1)
e Grid (2)

Horizontal Gap hGap INT
The horizontal spacing between buttons

Vertical Gap vGap INT

The vertical spacing between buttons

Grid Rows gridRows INT

The number of rows if the Display Style is set to "Grid" mode.

Grid Cols gridCols INT



The number of columns if the Display Style is set to "Grid" mode.

Confirm? confirm BOOLEAN

If true, a confirmation box will be shown.

Confirm Text confirmText STRING

The message to ask the user if confirmation is turned on.

States states DATASET %

A DataSet that stores the information for the different states.

Customizers

e Multi-State Button Customizer. This customizer lets you define the states for this component. Each state will
correspond to a button, in order. Set up both the selected style and unselected style for each state. Each style
lets you define the button's: Text, Foreground, Background, Border, and Image Path.

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

Events
® mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue( "MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)



Set the value of the dynamic property named pPropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢ Toggle Button Component

Icon in toolbar: [py7|

Description

The toggle button represents a bit: on (selected) or off (not selected). Visually the button
looks down or depressed when it is selected, and up when it is not selected. This | Toggle Button (Off) |
component is very similar to the Check Box component.

[ Toggle Buttan (O |

Properties

Background Color buttonBG CoLoR

The background color of the button. Note that this button's scripting name is buttonBg, not
background, like most components.

Label text STRING \:,0
The text that this button displays.

Selected selected BOOLEAN ..0

This will be true when the Toggle Button is selected (down), and false otherwise.

Image Path path STRING \;0

If set, the Toggle Button will show this image.

Selected Image Path selectedPath STRING

If set, this Toggle Button will show this image when selected.

Background 3D? background3D BOOLEAN ﬂ

If you turn this off, the background of the button will be drawn flat. You may need to change the
background color to see the effect.

Fill Area? contentAreaFilled BOOLEAN ﬁ

If you turn this off, the button will not fill in its background. (it will be transparent). Make sure
Opaque is off as well.

Border Painted? borderPainted BOOLEAN j

If you turn this off, the button won't draw its border.

Rollover? rolloverEnabled BOOLEAN ‘j

If you turn this off, the mouseover effect of the button won't occur.

Margin margin INSETS j

This determines the minimum amount of padding between the button contents and the button
border.

Styles styles DATASET j ¢9



a8 2

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e item

e itemStateChanged
o key

e keyPressed

e keyReleased

o keyTyped
e action

e actionPerformed
e mouse

e mouseClicked

e mouseEntered

e mouseExited

e mousePressed

e mouseReleased
e mouseMotion

e mouseDragged

e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions
None.
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@ Momentary Button Component

Icon in toolbar: |__£:, |

Description

The Momentary button is a specialized button that has four special properties: Value, On
Value, Off Value, and On Time. By default, On Value is 1, and Off Value is 0. When the Momentary Button
button is pushed, it sets Value to On Value (1), and then after On Time milliseconds, it
sets it back to Off Value (0). This Value property can then be easily bound bi-directionally
to a database field.

The purpose of this field is to mimic the behavior of a physical momentary push button. It allows easy interfacing to
a PLC memory location that needs to be set for a small amount of time to turn a machine on or off, but shouldn't
stay set.

Warning. This button merely sets a database field for a certain amount of time. It is up to you to make sure that
FactorySQL is polling that same field at a quick enough rate that ensures that the value will be noticed. For
instance, if you set your Momentary Button to hold the value on for 4000 milliseconds, FactorySQL should be polling
at around 1500 milliseconds.

Advanced Use. Sometimes you want to have some more control over your button's action, such as displaying a
confirmation box before the value is set. To do this, set the Momentary Button's Automatic property to false. It is
now up to you to add an action script to the actionPerformed event to start the timing process by calling the
start () function. Such a script might look like this:
# Activate this momentary button if the user is really sure
if fpmi.gui.confirm("Are you sure you want to shut down the machine?"):
event.source.start ()

Properties

this value becomes the value of On Value for On Time milliseconds. Bind this value bi-directionally to some
database field for easy configuration.

Background Color buttonBG COLOR

The background color of the button. Note that this button's scripting name is buttonBG, not
background, like most components.

Text text STRING ;Q
The text that the button displays.

Mnemonic mnemonicChar STRING

The mnemonic characters should be a character found in the Text property. This character will be
underlined, and the button will be activated when the user presses the Alt key plus this character.

Value value INT ¢9

This is the value of the button. Normally, this has the same value as Off Value. When the button is
pushed (or the start () function is called

On Value onValue INT

The value that Value will be set to when the button is pushed. Default is 1.

Off Value offvalue INT



The value that Value is most of the time. Default is 0.

On Time onTime INT

The time in milliseconds that Value will be held at On Value.

Automatic auto BOOLEAN j

If you turn this off, you will need to call the start () function manually in a script.

Image Path path STRING :9

The path to the image that this button shows.

Icon-Text Spacing iconTextGap INT

The space between the image and the text.

Horizontal Alignment horizontalAlignment INT

The horizontal alignment of the button contents (image and text).
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Vertical Alignment verticalAlignment INT

The vertical alignment of the button contents (image and text).
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Background 3D? background3D BOOLEAN ﬁ

If you turn this off, the background of the button will be drawn flat. You may need to change the
background color to see the effect.

Fill Area? contentAreaFilled BOOLEAN 3

If you turn this off, the button will not fill in its background. (it will be transparent). Make sure
Opaque is off as well.

Border Painted? borderPainted BOOLEAN :‘3

If you turn this off, the button won't draw its border.

Rollover? rolloverEnabled BOOLEAN j

If you turn this off, the mouseover effect of the button won't occur.

Disabled Image Path disabledPath STRING j

Normally when a button is disabled, its image is merely grayed out. If you set this property, this
image will be used instead.

Margin margin INSETS j



This determines the minimum amount of padding between the button contents and the button

border.

Horizontal Text Position

horizontalTextPosition

This is the position of the button's text relative to its image.

Possible values are:

Vertical Text Position

o Left (2)
Center (0)
Right (4)
Leading (10)
Trailing (11)

verticalTextPosition

This is the position of the button's text relative to its image.

Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Styles styles

Contains the component's styles.

Customizers

INT

INT

DATASET

&

82

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

key

keyPressed
keyReleased

keyTyped

action

actionPerformed

mouse

mouseClicked
mouseEntered
mouseExited

mousePressed

mouseReleased

mouseMotion

mouseDragged

mouseMoved

propertyChange

propertyChange



e focus
e focusGained

e focusLost

Scripting Functions

start()

Starts the momentary button as if it were pushed in 'automatic' mode. Technically, this sets Value to On
Value, waits for On Time milliseconds, and then sets Value to Off Value.

See the component description above for an example.

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue( "MyProperty")

fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢’ CheckBox Component

Icon in toolbar: v—

Description

A CheckBox is a familiar component that represents a bit - it is either on (selected) or off
(not selected). It is functionally equivalent to the Toggle Button component. L] Check Box (Off)

[ Check Box (0

Properties

Text text STRING D

The text that this checkbox displays.

Selected selected BOOLEAN D

This will be true when the Checkbox is checked, and false otherwise.

Styles styles DATASET 3 .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
o item

e itemStateChanged
o key

® keyPressed

e keyReleased

e keyTyped
e action

e actionPerformed
e mouse

e mouseClicked

e mouseEntered

e mouseExited

e mousePressed

e mouseReleased

e mouseMotion



e mouseDragged

e mouseMoved
e propertyChange

e propertyChange
e focus

e focusGained

e focusLost

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢’ Radio Button Component

Icon in toolbar: w—

Description
The radio button is similar to the CheckBox component, except for one special property. All O Radio Buttan (0
radio buttons in the same container (including the Root Container) will automatically be <. e in BUHGH: I
mutually exclusive. This means that only one radio button can be selected at a time. Radio (® Radio Button (Qn)

buttons are a good way to let the user choose just one of a number of options. (Dropdown
Lists are another good way to do this)

Properties

Text text STRING i

The text that is displayed in this radio button.

Selected selected BOOLEAN <D

This property will be true if the radio button is selected, and false otherwise.

Styles styles DATASET :} .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
o item

e itemStateChanged
o key

® keyPressed

e keyReleased

e keyTyped
e action

e actionPerformed
e mouse

e mouseClicked

e mouseEntered

e mousekxited

e mousePressed

e mouseReleased



e mouseMotion
e mouseDragged
e mouseMoved
e propertyChange
e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions
None.
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¢’ Tab Strip Component

Icon in toolbar: =~

Description

The Tab Strip component lets you

easily add a tab strip to your project.

A tab strip can be used anywhere
that a user needs to be able to
select between multiple windows or
screens. It is most commonly used in
a docked window to provide window
navigation. To support this typical
use-case, the tab strip has two
navigation modes:

e Swap to Window (default): The
tab strip will automatically call
fpmi.nav.swapTo () with the

Tah 1

Tah 2

Tah 3

Tah 4

[ vt | _Tabz | Tans |

! Tah1 ':|| Tah 2 \( Tah 3 \

Tah 2

Tah 3

name of the selected tab. This facilitates very easy navigation for most common FactoryPMI projects.

e Disabled: The tab strip doesn't do anything when the tab selection changes. Users can implement their own via
data bindings or by responding to the propertyChange scripting event.

The tab strips visual style is highly customizable. There are different rendering styles, and things such as fonts,
colors, line thicknesses, hover colors, and gradients are customizable within each rendering style. Use the Tab
Strip's customizer to come up with a style that suits your project, as well as to manage the tabs that are present.
The tabs and their styles are all stored in a DataSet property (called Tab Data), so they can be modified at runtime

as well.

Properties

Selected Tab

selectedTab

STRING

D

Name of the selected tab. This is also the name of the window that, if it exists, will be swapped to
when this tab is pressed if the Navigation Mode = "Swap To Window"

Tab Data

tabData

DATASET

A DataSet that holds the configuration that determines what tabs exist, and what they look like. The
columns that the TabStrip understand are:

e NAME
e DISPLAY_NAME
e HOVER_COLOR

e SELECTED_FOREGROUND_COLOR
e SELECTED_BACKGROUND_COLOR

e SELECTED_FONT

e SELECTED_GRADIENT_START_COLOR
e SELECTED_GRADIENT_END_COLOR
e UNSELECTED_FOREGROUND_COLOR
e UNSELECTED_BACKGROUND_COLOR



e UNSELECTED_FONT

e UNSELECTED_GRADIENT_START_COLOR
e UNSELECTED_GRADIENT_END_COLOR

e USE_SELECTED_GRADIENT

e USE_UNSELECTED_GRADIENT

e MOUSEOVER_TEXT

Orientation orientation INT

Orientation of the tab strip.
Possible values are:

e Top (0)

o Left (1)

e Bottom (2)
e Right (3)

Navigation Mode navigationMode INT

Navigation mode. Disabled does nothing when a tab is pressed, other than fire a
propertyChangeEvent. Swap to window swaps to the window whose name corresponds to the name of the
selected tab, provided that window exists.

Possible values are:

e Disabled (0)
e Swap to window (1)

Renderer renderer INT

The renderer to use when rendering tabs.
Possible values are:

e Simple (0)
e Fancy (1)
e Folder (2)

Size Mode sizeMode INT

The sizing mode tabs use when deciding their size. Automatic means every tab is the same fixed size.
Individual lets each tab decide its own size based on the size of its text.
Possible values are:

e Automatic (0)
e Individual (1)

Intertab Space interTabSpace INT
The amount of space between each tab.

Text Padding textPadding INT

Padding on each side of the text inside a tab.

Rounding Radius roundingRadius INT

Rounding radius for the tab corners.

Separator Thickness separatorThickness FLOAT

Thickness of the line drawn across the bottom and around each tab.

Separator Color separatorColor COLOR



Color of the line drawn across the bottom and around each tab.

Customizers

e Tab Strip Customizer. Allows you to add and remove tabs to the tab strip, as well as modify and preview the
style.

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢’ Label Component

Icon in toolbar: |.pal

Description

The Label is one of the most versatile components in FactoryPMI. It

will probably be the component that you use most often. It can display 1% 1% & simple lahel

text, images, or both. Its text can be HTML formatted (like most This label has
components). It can even be made to respond to user interaction ; : = animage in it
through its events. This label is formatted

usingHTML
Labels are one of the most common Components that you will want to ® Iznt This one looks like
add Custom Properties to. For instance, put an integer custom » that an old button
property "state" on a label, and then bind the text to be "On" when » heat?
the state=1 and "Off" otherwise. Bind the background color to be red
when the state is 0, and green when the state is 1. Now you have a m On |

re-usable binary state indicator. You can see how the flexibility of
bindings and custom properties make the Label extremely versatile.

Properties

Text text STRING :9

The main property of a label, controls what the label displays.

Image Path path STRING :9

Labels can contain images, as well. Use this to specify an image to display.

Disabled Image Path disabledPath STRING j

Just like Buttons, Labels can display a different image when they are disabled, instead of a gray-ed
out version of their standard image. Use this property to specify that image.
Icon-Text Spacing iconTextGap INT

Controls the space between the image and the text of the label.

Horizontal Alignment horizontalAlignment INT

Controls the horizontal alignment of the Label's contents (Image and Text).
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Horizontal Text Position horizontalTextPosition INT

Controls the horizontal alignment of the text relative to the image.
Possible values are:

o Left (2)



Center (0)
Right (4)
Leading (10)
Trailing (11)

Vertical Alignment verticalAlignment INT

Controls the vertical alignment of the Label's contents (Image and Text).
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Vertical Text Position verticalTextPosition INT

Controls the vertical alignment of the text relative to the image.
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Rotation rotation INT

Controls the rotation of the label. Make sure to size the label large enough to contain its rotated
version.
Antialias antialias BOOLEAN j

Turn this on for extra-high quality text rendering. Looks good with very large fonts, for things like
headers. Default: false.

Styles styles DATASET j» ¢Q

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.
e Style Customizer. This means that you can add your own styles to this component.

Events

® mouse
e mouseClicked
e mouseEntered
e mousekxited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange




e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named pPropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢ Numeric Label Component

Icon in toolbar:

Description

This component is a specialized label designed to display a number. It can include
units, and has an integrated number format string. By default the number is
displayed bold and the units are not. This can be customized, see the Prefix and
Suffix expert properties. This label's text is constructed as follows:

Prefix + numberFormat(Value, Pattern) + Suffix + Units

It is important to note that you could customize the standard Label component
using custom properties and bindings to mimic this component exactly. If this

87.6
587.63

87.63°F

8. 76pH

87.632

component doesn't do something that you need, you can make your own numeric label and use it everywhere in

your project.

Properties

Value value

The numeric value that this label displays.

Number Format Pattern pattern

DOUBLE

STRING

D

The number format pattern used to format the Value for display. The default is "#, ##0. ##, which will
display up to two digits past the decimal point if applicable. If you want to display exactly two places past
the decimal point, use "#,##0.00". See the numberFormat expression for the complete syntax of a number

format pattern string.

Units units

STRING

A string to display after the value, intended for engineering units, like °F, pH, gal/sec, etc.

Prefix prefix

STRING

&

This string comes before the text. This can be useful if your number needs something before it, like a
dollar sign. Be default, this is "<HTML><B>", which makes the number appear bold.

Suffix suffix

STRING

3

This string comes after the value, and before the units. By default this is "</B>", which ends the bold

started by the default suffix.

Text text

STRING

<D

This read-only property is the text that the label displays. The text is constructed as follows:

Prefix + numberfFormat(Value, Pattern) + Suffix + Units

Image Path path

STRING

Just like the normal Label component, the numeric label can have an image.

Disabled Image Path disabledPath

STRING

D

&



Just like the normal Label component, the numeric label can have a disabled image.

Icon-Text Spacing iconTextGap INT

The spacing between the text and the label.

Horizontal Alighment horizontalAlignment INT

The horizontal alignment of this label's contents.
Possible values are:

o Left (2)
Center (0)
Right (4)
Leading (10)
Trailing (11)

Horizontal Text Position horizontalTextPosition INT

The horizontal position of the text relative to the image.
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)

Vertical Alignment verticalAlignment INT

The vertical alignment of the contents of the label.
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Vertical Text Position verticalTextPosition INT

The vertical position of the text relative to the image.
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Rotation rotation INT

The amount in degrees to rotate this label.

Antialias antialias BOOLEAN

If true, large text will appear smoother.

Styles styles DATASET

Contains the component's styles.



Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.
Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named pPropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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Multi-State Indicator Component

Icon in toolbar:

Description

The Multi-State Indicator is just a Label component with a preset style. This component
is taking advantage of the styles feature.

This component has a State property that drives the style, eg. whether the background

Off Manual

Auto

is green or red.

Properties

State

state INT ‘;0

The current state of the component. This property drives the style of the component.

Text text STRING <D

The main property of a label, controls what the label displays.

Image Path path STRING ;0

Labels can contain images, as well. Use this to specify an image to display.

Disabled Image Path disabledPath STRING :3

Just like Buttons, Labels can display a different image when they are disabled, instead of a gray-ed
out version of their standard image. Use this property to specify that image.

Icon-Text Spacing iconTextGap INT

Controls the space between the image and the text of the label.

Horizontal Alighment horizontalAlignment INT

Controls the horizontal alignment of the Label's contents (Image and Text).
Possible values are:

o Left (2)

e Center (0)
e Right (4)

e Leading (10)
e Trailing (11)

Horizontal Text Position horizontalTextPosition INT

Controls the horizontal alignment of the text relative to the image.
Possible values are:

o Left (2)

e Center (0)

e Right (4)

e Leading (10)
e Trailing (11)



Vertical Alignment verticalAlignment INT

Controls the vertical alignment of the Label's contents (Image and Text).
Possible values are:

e Top (1)
e Center (0)
e Bottom (3)

Vertical Text Position verticalTextPosition INT

Controls the vertical alignment of the text relative to the image.
Possible values are:

° Top (1)
e Center (0)
e Bottom (3)

Rotation rotation INT

Controls the rotation of the label. Make sure to size the label large enough to contain its rotated
version.

Antialias antialias BOOLEAN j

Turn this on for extra-high quality text rendering. Looks good with very large fonts, for things like
headers. Default: false.

Styles styles DATASET j .:9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions



The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")

fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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P LED Display Component

Icon in toolbar: m

Description

The LED display is a display component like a Label that looks like
varying styles of physical LED displays. The three styles are:

e 7-Segment. This style uses seven segments to display numerals
0-9, and most characters. Some characters like 'w' and 'v' do not
display very well, simply due to lack of options with 7 segments.

e 14-Segment. Like the 7-segment display, but adds more
segments for higher quality alphanumeric characters. All letters A-
Z are supported, but only in upper-case.

e 5x7 Matrix. This style uses a matrix of dots to represent each
character. All letters are supported in both upper and lower cases.

This component functions like both the standard Label component and the Numeric Label component, depending on
this component's mode property, which can be set to Numeric or Alphanumeric.

Properties

Background Color background COLOR

The color of the background of the component.

LED Lit glyphForeground COLOR

The color of lit LED segments

LED Unlit glyphBackground COLOR

The color of unlit LED segments

Style style INT

The visual style of the display.
Possible values are:

e 7 Segment (7)
e 14 Segment (14)
e 5x7 Matrix (34)

Mode mode INT

The mode of the display.
Possible values are:

e Numeric (0)
e Alphanumeric (1)

Value value DOUBLE ...10

The numeric value of the display, used when Mode is Numeric



Number Format Pattern numberFormat STRING

The number formatting string used to format the value.

Text text STRING ,;9
The text value of the display, used when Mode is Alphanumeric

Horizontal Alignment horizontalAlignment INT

Determines the alignment of the display's contents along the X axis
Possible values are:

o Left (2)
e Center (0)
e Right (4)

Letter Gap gap FLOAT :3.

The percentage of the height to be used as an inter-character spacing

Margin margin INSETS :}

The margin for the interior of the display

Styles styles DATASET 3 .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢ Image Component

Icon in | D =
con in toolbar o

Description

The Image component is a powerful tool, allowing you to quickly
make visually intuitive HMI screens without spending time in an

image editing program. Like the Label component, the Image Bd Pud w
component displays an image. However, the Image component £A LY
lets you alter the look of that image dynamically. Some features

include:

my T

e Scaling. Scale your images up or down just by resizing the j i B

image component. Ll_d__l =

e Color Tinting. Tint entire images to display status. Tint your i
/

motor red or green depending on its status.

e Color Swapping. Swap one color for another. Have region of
an image that you want a certain color? No problem.

o Rotation. Rotate images any which way. Hook the rotation up to a Timer, and get rotating animation.
NOTE. Images in FactoryPMI are stored on the gateway server, not in the window. This allows you to replace an

image globally in your projects. To learn how to manage your images, see the Image Tool section of the Designer
Reference.

Properties

Rotation rotation INT

The amount the image is rotated, in degrees. Note that if you need to rotate and stretch your
image, stretch mode Bounds isn't the best choice, because the corners of the image will get clipped. Use
stretch modes $ Bounds Or Parameters instead.

Image Path path STRING :9

The path of the image to display.

Disabled Image Path disabledPath STRING 3

The path if the image to display if the component is disabled. If you don't set this, a grayed out
version of the normal image will be used.
Stretch Mode stretchMode INT

Determines if this image stretches, and if so, to what size.
Possible values are:

e No Stretch (0).
e Bounds (1). Stretch the image to the size of the component.

e % Bounds (3). Stretch the image to a percentage of the size of the component. Useful for
rotation.

e Parameters (2). Stretch the image to the width and height specified (see the next two
properties).

\-:_g



Stretch Width stretchWidth INT <D

The width to stretch the image to in Stretch Mode pParameters.

Stretch Height stretchHeight INT J

The height to stretch the image to in Stretch Mode pParameters.

Color Swap Filter useColorSwap BOOLEAN ..-9

If true, any pixels in the image that are the same color as the Swap From color will be changed to
the Swap To color.

Swap From swapFromColor COLOR ..-9

See Color Swap Filter.

(S

Swap To swapToColor COLOR

See Color Swap Filter.

(S

Tint Filter useTint BOOLEAN

If true, the entire image will be tinted the color of Tint Color.

Tint Color tintColor CoLoR

(S

See Tint Filter.

Flip Horizontal flipHorizontal BOOLEAN

Flips the image horizontally.

Flip Vertical flipVertical BOOLEAN

Flips the image vertically.

Styles styles DATASET 3 ;—9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged

e mouseMoved



e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named pPropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢ Progress Bar Component

Icon in toolbar: ey

Description

Visually indicates the progress of some task. Can be used to display any value that
has an upper and lower bound.

[ 7%

Properties

Value value INT ‘:’0

The current value of the progress bar. Needs to be >= to Minimum and <= to Maximum.

Maximum maximum INT il

The maximum value of the Value property.

Minimum minimum INT h
The minimum value of the Value property.

Horizontal? horizontal BOOLEAN

If true, will be drawn horizontally. If false, will be drawn vertically.

Show Percentage? stringPainted BOOLEAN

If true, the percentage will be shown as a number.

Indeterminate? indeterminate BOOLEAN ...0

If true, the Value will be ignored, and the progress bar will display an animation showing that
something is happening, but it is uncertain how far along it is.

Direction Direction INT j

Controls the direction of positive growth for the progress bar. Only works for horizontal progress
bars..
Possible values are:

e Left to Right (0)
e Right to Left (2)

Styles styles DATASET 3 g-_-,o

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.




Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢ Cylindrical Tank Component

Icon in toolbar: .

Description

A component that looks like a 3D cylindrical tank, with some liquid inside. The liquid rises
and falls as the Value property changes.

43%

43 /100 Gallons

Properties

Rotation rotation INT

Controls the rotation (in degrees) of this tank.

Anti Alias antiAlias BOOLEAN 3

Controls whether or not this component is drawn with Anti-Alias. Default: true.

Value value INT

The value of the tank represents the amount of liquid in the tank. Should be less than the capacity.

Capacity capacity INT

The total capacity of the tank.

Units units STRING

The name of the units (e.g. "Gallons") of the contents of the tank. Used in conjunction with the
Show Value property.

Show Value showValue BOOLEAN

If true, the value, capacity, and units are shown (e.g. 34/200 Gallons).

Show Percentage showPercent BOOLEAN

If true, the percentage full is shown.

Font Color fontColor CoLOR

The color of the font.

Tank Color tankColor COLOR

The color of the tank.

Liquid Color liquidColor COLOR

The color of the liquid in the tank.



Styles styles DATASET a .;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢’ Level Indicator Component

Icon in toolbar:

Description

A component that displays the level of fullness of some container. This is basically a visually

simplified version of the Cylindrical Tank component. By turning on and off the Gradient and
Liquid Waves properties, you can control how fancy this component looks. The main use for
this is to put behind images of tanks with transparent cutaways, to show how full the tank is.

Properties

Value value INT <D

The value of the level indicator controls how 'full' it looks. Should be less than or equal to the
Capacity.

Capacity capacity INT ,:9
The maximum Value of the level indicator.

Units units STRING

The units of the contents of this vessel. Used in conjunction with Show Value.

Show Value showValue BOOLEAN

If true, the value, capacity, and units will be shown.

Show Percentage showPercent BOOLEAN

If true, the percentage full will be shown.

Gradient gradient BOOLEAN

If true, the level indicator will be drawn with a gradient to make it look 3D.

Liquid Waves waves BOOLEAN

If true, the top of the fill line will look like 'waves' to indicate that it is a liquid.

Wave Length waveLength INT 3

The length of each wave, in pixels.
Wave Height waveHeight INT 3
The height of each wave, in pixels.

Font Color fontColor CoLoR

The color of the font for Show Value and Show Percentage.

Anti Alias antiAlias BOOLEAN 3

Controls if this component is drawn with Anti-Alias on or off.



Styles styles DATASET 3 =D

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢ Barcode Component

Icon in toolbar: I”I"

Description

The barcode component displays some text as a barcode. The supported
formats are:

e Code 128 34-2362-298
e Code 39

e Extended Code 39

e Codabar

e Interleaved Code 25

e MSI

e EAN-13

e EAN-8

Properties

Barcode Background barcodeBackground COLOR

The color behind the barcode proper (not the displayed text, if any)

Code code STRING \;0

The code (text) do display as a barcode.

Barcode Format barcodeType INT

The format of the barcode.
Possible values are:

e Code 39 (0)

e Code 39 (narrow) (1)

e Extended Code 39 (2)

e Extended Code 39 (narrow) (3)
e Code 128 (4)

e Codabar (5)

e Codabar (narrow) (6)

e Interleaved Code 25 (7)

e Interleaved Code 25 (narrow) (8)
e MSI (9)

e EAN-13 (10)

e EAN-8 (11)

Show Text? showText BOOLEAN

If true, the human-readable version of the Code will be displayed beneath the barcode.



Check Digit checkDigit BOOLEAN

If true, a check digit will be encoded into the barcode. Some barcode formats force this to be true,
and some don't support it.
Barcode Height barcodeHeight INT

The height (in pixels) of the barcode.

Narrowest Bar Width narrowestBarWidth INT

The narrowest width (in pixels) of a barcode bar.

Rotation angleDegrees DOUBLE E}

The amount (in degrees) to rotate the barcode

Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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PO Meter Component

Icon in toolbar: _r";}

Description

A meter display shows a value on a

needle-gauge. The gauge's range can
be broken up into five intervals. The
intervals can have their own edge and
background colors.

How the meter looks is affected by its
appearance propertes. You can modifiy 33 Units 90
colors, thicknesses, start and extend
angles, needle size, etc to get the
meter that you want. For example, the
meter on the far right of the example
has a Meter Angle Extent of 90°, a Meter Angle of 45°, a reversed range, and 2 intervals with background colors.

33 Units

Properties

Value value DOUBLE ...0

The current value of the meter. The needle in the meter will rotate to display this value, and the
value label will show the value as a number.

Units units STRING

The units that this meter measures. Used in the value label.

Dial Background dialBackground COLOR

The background of the dial face of the meter.

Needle Color needleColor COLOR

The color of the needle.

Needle Size needleSize FLOAT

The size of the needle.

Needle Stroke Color needleStrokeColor CoOLOR

The color of the needle's outline stroke.

Needle Stroke Size needleStrokeSize FLOAT

The size of the needle's outline stroke.

Value Color valueColor COLOR

The color of the value and unit label.

Tick Label Color tickLabelColor COLOR

Color of the numeric labels near the tick marks.

Tick Color tickColor COLOR



The color of the tick marks.

Tick Size tickSize DOUBLE

The distance between tick marks.

Show Tick Labels? ticks BOOLEAN

If false, tick marks labels won't be shown.

Value Label Font valueFont FONT

The font of the value display.

Tick Label Font labelFont FonT
The font of the tick mark labels.

Value Format valuelLabelFormat STRING

A number format pattern to use for the meter's value.

Tick Format tickLabelFormat STRING

A number format pattern to use for the meter's tick marks.

Arc Width arcWidth FLOAT

The thickness of the colored arcs that represent intervals.

Meter Angle Extent meterAngleExtent INT

The angle (in degrees) as a portion of a circle that will be used for the meter.

Meter Angle meterAngle INT

The angle (in degrees) that the center of the meter extend will point to. Straight up is 90°,
increasing counter-clockwise. This lets you rotate the meter.
Dial Shape dialType INT

Controls the shape of the dial. Determines how the area of the circle that isn't used (See Meter
Angle Extent is drawn.
Possible values are:

e Chord (1)
e Circle (0)
e Pie (2)

Overall Low Bound overallLow DOUBLE ...f?

The overall low bound of the range that the value can be in.

Overall High Bound overallHigh DOUBLE i
The overall high bound of the range that the value can be in.

Reverse Range? reverseRange BOOLEAN

If this is true, the value range will be shown reverse. This means that clockwise meter movement will
be a decrease in value.

Interval 1 Low intervallLow DOUBLE

The lower bound of this interval.

Interval 1 High intervallHigh DOUBLE

The upper bound of this interval.



Interval 1 Outline intervallOutline

The color to draw the outline of this interval's arc.

Interval 1 Background intervallBackground

The color to fill the wedge of this interval.

Interval 2 Low interval2Low

The lower bound of this interval.

Interval 2 High interval2High

The upper bound of this interval.

Interval 2 Outline interval20utline

The color to draw the outline of this interval's arc.

Interval 2 Background interval2Background

The color to fill the wedge of this interval.

Interval 3 Low interval3Low

The lower bound of this interval.

Interval 3 High interval3High

The upper bound of this interval.

Interval 3 Outline interval3Outline

The color to draw the outline of this interval's arc.

Interval 3 Background interval3Background

The color to fill the wedge of this interval.

Interval 4 Low interval4low

The lower bound of this interval.

Interval 4 High interval4High

The upper bound of this interval.

Interval 4 Outline intervald4Outline

The color to draw the outline of this interval's arc.

Interval 4 Background interval4Background

The color to fill the wedge of this interval.

Interval 5 Low interval5Low

The lower bound of this interval.

Interval 5 High interval5High

The upper bound of this interval.

Interval 5 Outline interval50Outline

The color to draw the outline of this interval's arc.

Interval 5 Background interval5Background

The color to fill the wedge of this interval.

CoLOR

CoLOR

DOUBLE

DOUBLE

CoLOR

CoLoRrR

DOUBLE

DOUBLE

CoLOR

CoLOR

DOUBLE

DOUBLE

CoLOR

CoLoRrR

DOUBLE

DOUBLE

CoLOR

CoLOR



Customizer
None.

Events

e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased

e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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PO Compass Component

Icon in toolbar: qw_;;".

Description

The compass is a component that displays up to three needles at once on a cardinal
direction compass. This can be useful for plotting anything that has a cardinal
direction, such as the wind direction.

Each needle can be one of 9 different styles. Use the "Disabled" style to turn off any
needle.

Properties

Value 1 valuel DOUBLE ...Q

Value 1 for the compass.

Value 1 Needle valuelNeedle INT

The needle type for this vaule.
Possible values are:

e Disabled (-1)
e Arrow (0)

e Line (1)

e Long (2)

e Pin (3)

e Plum (4)

e Pointer (5)

e Ship (6)

e Wind (7)

e Middle Pin (9)

Value 1 Color valuelColor COLOR
The main color for Value 1's needle

Value 1 Outline valuelOutlineColor COLOR

The outline color for value 1s needle

Value 2 value?2 DOUBLE ...0

Value 2 for the compass.

Value 2 Needle value2Needle INT

The needle type for this vaule.



Possible values are:
e Disabled (-1)
e Arrow (0)

e Line (1)

e Long (2)

e Pin (3)

e Plum (4)

e Pointer (5)

e Ship (6)

e Wind (7)

e Middle Pin (9)

Value 2 Color value2Color

The main color for Value 2's needle

Value 2 Outline value20utlineColor

The outline color for value 2s needle

Value 3 value3

Value 3 for the compass.

Value 3 Needle value3Needle

The needle type for this vaule.
Possible values are:

e Disabled (-1)
e Arrow (0)

e Line (1)

e Long (2)

e Pin (3)

e Plum (4)

e Pointer (5)

e Ship (6)

e Wind (7)

e Middle Pin (9)

Value 3 Color value3Color
The main color for Value 3's needle

Value 3 Outline value3OutlineColor

The outline color for value 3s needle

Label Font labelFont

The font to use for the compass's labels.

Rose Color roseColor

The background color of the rose.

Rose Highlight roseHighlightColor

The highlight color of the rose.

CoLOR

CoLOR

DOUBLE \:9

INT

CoLOR

CoLOR

FoNT

CoLOR

COLOR



Center Color centerColor COLOR

The center color of the compass

Styles styles DATASET 3 ¢9

Contains the component's styles

Data Quality dataQuality INT 3 J

The data quality code for any tag bindings on this component.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyVal ue("MyProperty")
fprmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

|



PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢ Thermometer Component

Icon in toolbar: 45
|

Description

This component displays a temperature value depicted as a level in a & ﬁ
. . F

mercury thermometer. Three temperature intervals can optionally be

defined with their own colors. The mercury will change color based on 50 -

the range that it is in.

20 -

10 -

Properties

Value value DOUBLE ...0

The current temperature of the thermometer.

Overall Low Bound overallLow DOUBLE i

The lowest value that the temperatuer can reach.

Overall High Bound overallHigh DOUBLE i

The highest value that the temperature can reach.

Units units INT

The type of this temperature.
Possible values are:

e None (0)

e Fahrenheit (1)
e Celcius (2)

e Kelvin (3)

Thermometer Color thermometerColor COLOR

The color of the outline of the thermometer.

Mercury Color mercuryColor COLOR

The color of the mercury. Note that if Use Range Color (see below) is true (true is the default),
then the mercury will adopt the interval color that it is in, if any.



Value Color valueColor CoLOR

The color to paint the numeric display of the temperature.

Value Label Font valueFont FONT

The font to use for the numeric display of the temperature.

Interval 1 Low intervallLow DOUBLE

The low bound of interval number one.

Interval 1 High intervallHigh DOUBLE

The high bound of interval number one.

Interval 1 Color intervallColor COLOR

The color to use for interval number one.

Interval 2 Low interval2Low DOUBLE

The low bound of interval number two.

Interval 2 High interval2High DOUBLE

The high bound of interval number high.

Interval 2 Color interval2Color COLOR

The color to use for interval number two.

Interval 3 Low interval3Low DOUBLE

The low bound of interval number three.

Interval 3 High interval3High DOUBLE

The high bound of interval number high.

Interval 3 Color interval3Color COLOR

The color to use for interval number three.

Thermometer Width strokeWidth INT ‘j

The width to use for the outline of the thermometer.

Use Range Color useSubrangePaint BOOLEAN ‘3
If true, then the mercury color will be the color of the range (interval) that it is currently in, if any.

(Default: true)

Follow data in ranges followDataInSubranges BOOLEAN ‘I‘i'

If true, then the temperature axis will zoom into the range that it is currently in. (Default: false

Customizer
None.

Events
e mouse
e mouseClicked

e mousekntered



e mouseExited

e mousePressed

e mouseReleased
e mouseMotion

e mouseDragged

e mouseMoved

e propertyChange
e propertyChange

Scripting Functions
None.
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PO Document Viewer Component

Icon in toolbar: |F

Description

The document viewer is capable of loading and displaying a ) [«]
document that is available over the network at a URL. It is )
capable of displaying simple HTML pages and RTF pages. 2 e
Although HTML links will be followed, it is not a fully functional = ( ) -
interactive web browser. Its HTML support is rudimentary at o
best, and there is no JavaScript support. See the openURL()
Jython function for a more robust solution for launching
webpages, PDFs, etc.
This is component is useful for viewing machine manuals or Wieb Lumges Cmoups Mews Ficoge LocalNew! merer
operator protocol in HTML or RTF format. Note that in addition | | anced Search
to HTML URLs (like "http://www.google.com"), you can load %ﬂgﬁg;mk B
files as well using the URL format for files. Some examples: = Ss
"file://localhost/C:/myfolder/file.txt" | Google Search ‘
"file://MyFileServer/resources/manuals/instructions.zr | e | <]
Properties
Page URL page STRING ¢9
The URL of the page to view.
Content Type contentType STRING 3

The MIME-type of the contents. Used when specifying the contents explicitly using the text
property. Examples: text/plain, text/html
Text text STRING 3
The text of the document viewer. Can be set explicitly. Make sure to set the Content Type to
match the kind of text that is entered here.
Launch Links Externally launchlLinksExternally BoOLEAN 3

If checked, hyperlinks will be launched in an external browser instead of the document viewer itself.

Customizer
None.

Events

® key
e keyPressed
® keyReleased

e keyTyped



e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange
e focus
e focusGained

e focusLost

Scripting Functions
None.
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¢ IP Camera Viewer Component

Icon in toolbar: g

Description

The IP camera viewing component displays a video stream from a
network camera directly in one of your FactoryPMI windows. This
can be a very powerful tool for allowing operators to view remote
or inaccessable locations. Cameras can provide positive feedback
about the state and position of machinery, weather, and other
factors.

This component is capable of displaying two types of video:

e MIPEG (a.k.a. Motion JPEG) is a streaming video protocol that
compresses video frames using standard JPEG compression.
Compression rates are quite good, requiring low network
bandwidth utilization. Framerates depend greatly on the
dimensions of the video, but typically range from 1-20 frames
per second.

e JPEG stills is not a true video protocol, but is rather the practice of continually refreéhing an image that a
camera is constantly overwriting. Its simplicity means that many cameras support it (usually along with another
protocol). Frame rates are typically lower than MJPEG.

Most network cameras on the market support one, if not both of these protocols. Even better, if you have an
existing CCTV camera system, video server devices are available that CCTV camera inputs and provide MIPEG
streams the network.

Finding the URL for your network camera's video stream is usually the only challenge in connecting this
component. Most, if not all, network cameras have an internal web server, allowing viewers to use web browsers to
view their video stream. If you go to that webpage, and look at the HTML source of the page, you should be able
to find the URL of the MJPEG or JPEG still stream.

Some examples:
e Axis 2100 (MJPEG): http://ip.address.here/axis-cgi/mjpg/video.cgi?resolution=640x480

e Panasonic BL-C10A (MJPEG): http://ip.address.here/nphMotionJpeg?
Resolution=640x480&Quality=Standard

e StarDot Netcam (JPEG stills): http://ip.address.here/netcam.jpg

Properties
Video Mode mode INT
Possible values are:

e MJIPEG (0). Displays a MJPEG video stream.

e JPEG (1). Displays a still JPEG image, refreshing it every Refresh Ratecode> milliseconds.

Refresh Rate refreshRate INT

The amount of time, in milliseconds, to wait between each image refresh if the mode is JPEG.

Use Authentication? useAuthentication BOOLEAN



If true, the Username and Password will be used to connect to the URL

Username username STRING

The username to authenticate the URL connection, if Use Authentication is true.

Password password STRING

The password to authenticate the URL connection, if Use Authentication is true.

URL url STRING
The HTTP URL locating the video stream.

Connection Retries connectRetries INT

The number of times to try to connect to the URL before giving up.

Retry Delay retryDelay INT

The time, in milliseconds, to wait between connection attempts.

Show Stats showStats BooLEAN

If true, the Frames per Second and Kilobytes per Second will be shown in the lower left corner of the
component.

Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢ Easy Chart Component

Icon in toolbar: :&%

Description
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Introduction & Features

The FactoryPMI Easy Chart (introduced in version 2.0.0) is a very easy to configure timeseries chart component.
The main differences between this component and our normal Chart component are:

e Easy configuration
e Built-in pen selection
e Built-in date range selection.
This eliminates a what was often a large integration effort required for the standard chart.

The Easy Chart is not only far easier than the old chart, it is also more powerful. Features include:

e Everything you loved about the old (standard) chart, such as: Did you know...

e Zoom, Pan, Mark, and X-Trace modes ]
The Easy Chart component is

e Any number of Y axes the result of three years of

e Subplots Inductive Automation support
staff helping customers set up
chart windows. While we know

e Three modes of operation: that this chart component is
much easier and more powerful
than the old one, we're still open
to ideas! If you have a feature

e Large numbers of datapoints supported

e Historical Mode. Integrates the Date Range component for easy,
convenient date range selection.




e Realtime Mode. User chooses the window of time, and data scrolls by. you'd love to see in our charts,

e Manual Mode. You configure the start time and end time for the data let us know!

however you want

e User-selectable pens. Users can turn on and off pens at will.

e User-selectable pen colors.

e Utility buttons
e Maximize. Lets the chart take the entire component space, hiding date range and pen selection elements.
e Print. Lets the user print the chart.
e Save for Excel. Saves the underlying chart data as an Excel spreadsheet

e More Pen Styles. Ten different pen styles, each with their own options. Line, 3D Line, Area, Digital, Shape,
Dot, Bar, etc.

e Really Easy Configuration. No SQL. No bindings. No scripts. Everything is configured by the Pen (using the
Customizer). No more confusion about DataSets and Series. You browse the database for your pens, and
thats it. Pen style, Y-Axis, and Subplots are all options on the pen.

o Data Density Histogram. The date range component's data density histogram shows you where there is
data, and where there isn't.

Basic Setup

Adding Pens
What is a Pen?

in he E h i I . Simply en h mi n
Setting up the Easy Chart is, well, easy. Simply enter the customizer, and A pen is a series of datapoints,

start browsing for pens. with the X value being time, and
the Y value being a numeric
value. The Easy Chart stores
lots of configuration options with
each pen, like the database
table, Y-value column, and X-
value column where the data
can be found.

Additionaly it stores options like
the color, style, Y-axis, subplot,
etc.

Easy Chart Customizer

A Pens | 1, axes | Subplots | Dynamic Groups |

Mame [ vYcColumn | Table | Color | Preview |
Browse
for
Pens
| d Add- Browse ] | 40 Add - Manual | " West |[ X oDelete |

| ok || canca |




Browse for Pens

+ Step 1: Choose value columns
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| ok H Cancel ]

When you are browsing for pens you're looking for the Y-value columns in your chart history tables. All columns
whose types aren't right for being a Y-value (anything non-numeric) will be shown in gray. When you find your
Y-value columns, you can choose your X-value column for the selected pens. Typically, this will be the column
named t_stamp that FactorySQL created.

Easy Chart Customizer
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Now you will see your pens shown in the customizer, along with a preview of how the pen will look. Select the
pen and choose Edit Pen to see all of the pen options. Experiment with the visual styles to see what is available.
Pen options are mostly self-explainitory, hover your mouse over an option to get details.



Edit Pen

General Style
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At this point you can test your chart out. Click OK in the customizer, turn your database traffic on, and go into
preview mode. You should see your data when you choose an appropriate date range. You can also turn on and
off your pens.

Y-Axes

The easy chart supports any number of Y-axes. To add an axis, go to the Axes tab of the chart customizer.
When adding an axis, you get a number of options such as the type (numeric or logarithmic), label, color,
autorange vs fixed range, and auto-ticks vs fixed ticks. You can also modify the position of the axis, but note
that by default the Chart's Auto Axis Positioning property is enabled, which means that the chart will balance
the axes automatically between left and right depending on demand. As pens are turned on and off by the user,
only the axes that are used by visible pens are shown.

After you add your axes, you edit any pens that you want to use your new axes. Simply choose the new axis in
the axis dropdown of the pen editing window.

Subplots

The Subplots feature lets you break up the chart's plot area into multiple distinct subplots that share the X axis,

but have their own Y axes. This is often useful for digital data, as shown in the screenshot above. By default the
chart has 1 subplot (the main plot). To add a new subplot, simply hit the add button in the Subplots tab of the

chart customizer.

Subplots have relatively few options. The Weight option determines how much room the subplot gets relative to
the other subplots. For example, in the screenshot above subplot #1's weight is 5, and subplot #2's weight is 1,
leading to a 5-to-1 distribution of space. Just like axes, once you add your subplots you should go back to your
pens and modify you pens' subplot property for any pens you want to appear on the subplot.

Pen Groups

You can put your pens in groups to break up the pens into some logical separation. For instance, in the
screenshot above there are three pen groups: C1, C2, and Valves. The group name is used as the titled border
for the pens' grouping container. Groups also have another purpose, but it is more advanced and most people
won't have to worry about it. For more, read the Dynamic Pens section below.



Those are the basics of the chart configuration. Note that there are lots of display options on the chart itself (in
the property table, not in the customizer). All of the options are explained below, but feel free to experiment to see
what they do.

Chart Modes

The easy chart has three modes of operation that affect how it creates the underlying SQL queries to pull your
chart data from the database. These modes affect how the chart determines the date range of the data that will
be displayed.

Historical Mode. This is the default mode. In this mode, the user is given a Date Range component to affect the
data shown. The data does not poll periodically in this mode, rather, it is queried when the date range changes.

Realtime Mode. In this mode, the user is given the option to choose a span of time, such as "5 minutes", and the
last 5 minutes of data will be shown on the chart. In this mode, the Poll Rate property is used to determine how
often to refresh the data.

Manual Mode. In this mode, you can set the chart's Start Date and End Date properties however you like in order
to affect the date range shown. If you'd rather use two date dropdowns instead of the Date Range component, this
is how you'd do it. Note that in this mode the Poll Rate property is used, so if you don't want the data to poll
periodically, set the Poll Rate to 0.

Dynamic Pens

In is often the case that you'll want to make one chart window that services many similar pieces of equipment. For
instance, if you have 30 tanks and they all have the same datapoints, you want to be able to use one window for
all 30 of them and simply pass the tank number into the chart window as a parameter. There are actually a number
of ways to accomplish this, each method suitable for different scenarios. Lets start with the simplest.

Option 1. All data stored in one table

Suppose you have all 30 tanks' data stored to one history table, where there is a column designating the
TankNum. In this case, simply use the chart's Where Clause property. This property is a snippet of SQL WHERE
clause that will be applied to all pens. So, put a dynamic property named TankNum on your window's Root
Container, and bind the chart's Where Clause property to an expression like:

"TankNum = " + {Root Container.TankNum}

Now simply pass the TankNum parameter into your window, and your pens will all reflect the data for the
correct tank.

Option 2. Multiple tables / Multiple conditions

Suppose your multiplexed chart is representing something more complex, like a bottling line. The historical data
involved will likely be stored in multiple tables, and one WHERE clause might not apply to all pens. Or, suppose
you added 2 sets of similar pens so that the user can compare and contrast between 2 similar things. Certainly,
those WHERE clauses won't be the same. This is where dynamic pen groups come into play. To achieve this
put pens who require the same WHERE clause snippet into the same group, and then add that group name into
the list of dynamic groups in the customizer. Your chart will now have a new dynamic String property called
group_MyGroupName. You can put your snippet of WHERE clause into this string (and of course it can be bound
to an expression).

Option 3. Click-to-Chart™. Graph any pen against any other pens across the entire system.

This third option, what we call Click-to-Chart™, is a powerful method of setting up charting across an entire
SCADA system. This idea takes advantage of the fact that the Easy Chart stores its pen information in an expert
property DataSet. This means that your pens could be defined in the database, rather than inside your window.
The idea of Click-to-Chart is that you define all pens across your entire system in one table. There could easily
be thousands of pens in this table. Then, across the entire system, on every valve, every tank, every
temperature indicator, etc, you put a right-click menu that says "Add this to the chart". Then, when they go to
the chart window, they see the pens they have selected charted.



If you're curious about more details of how to set this up, please call us. The new Easy Chart component enables
this feature far more simply than with the old chart. Its a bit of work up front (defining all your pens and enabling
their selection), but it offers an unprecedented amount of charting flexibility.

Properties

Plot Background plotBackground COLOR

The background color for all subplots, unless they override it.

Chart Mode chartMode INT
Affects the mode that the chart operates in.

e Manual Mode: the data selected is determined by the values of the
Start Date and End Date properties, which must be set manually.

e Historical Mode: a date range component will be displayed by the chart, allowing the user to
select the time peried they are interested in

e Realtime Mode: the user will be given the chance to choose a span of time, like 15 minutes,
and that span will be updated at the poll rate as the data scrolls across

Possible values are:
e Manual (0)
e Historical (1)
e Realtime (2)

Gridline Color gridlineColor COLOR

The color of the chart's gridlines

Gridline Width gridlineWidth FLOAT
The thickness of the gridlines (default is .5)

Gridline Dash Pattern gridlineDashPattern STRING

The dash pattern for the gridlines, or empty string for no dashing. Example: "2,2" means 2 pixels on,
2 pixels off.
Pen Manipulation? allowPenManipulation BOOLEAN

Controls whether or not end-users can turn on and off pens.

Auto Apply autoApply BOOLEAN

If true, user changes to pen visibility will occur immediately.

Date Range dateRangeLocation INT

Affects the position of the date range control.
Possible values are:

e Top (1)
e Bottom (2)

Legend legend INT

Where the legend should appear, if any.
Possible values are:

e None (0)



Top (1)
Bottom (2)
Left (3)
Right (4)

Chart Border chartBorder BORDER
The border for the chart itself

Pen Control Border penBorder BORDER

The border for the pen control panel, if visible

Date Range Border dateRangeBorder BORDER

The border for the date range control, if visible

Poll Rate pollRate INT

The rate (in milliseconds) at which this chart's queries poll. Historical charts don't use this property.

Chart Title title STRING

Sets an optional title to be displayed above the chart

X Axis Label xAxisLabel STRING

The label shown on the X Axis (time axis)

Axis Font axisLabelFont FONT

The font for axis labels

Tick Font axisTickLabelFont FONT

The font for tick labels

Empty Group Name emptyGroupName STRING

The grouping title to use for pens that are not in a pen group.

Group Pens penGrouping BOOLEAN

If true, pens will be grouped by their group name

Auto Axis Positioning autoPositionAxes BOOLEAN .'j

If true, axes alternate automatically between left and right, rather than being placed explicitly.

Auto Pen Coloring autoColorPens BOOLEAN 'j

If true, pens are assigned different colors automatically.
Auto Color List autoColorList COLOR; 'j
The list of colors to use if auto pen coloring is enabled

Show Loading showLoading BOOLEAN

If true, an animated indicator will be shown when data is loading

&

Show Warnings showWarnings BOOLEAN

If true, warnings generated during chart configuration will be printed to the console.

&

Horiz Gap hGap INT



The horizontal spacing to use for the pen checkboxes

P

Vert Gap vGap INT

The vertical spacing to use for the pen checkboxes

W

Alphabetize Pens alphabetizePens BOOLEAN

If true, pens visibility checkboxs will be alphabetized.

Show Tooltips? tooltips BOOLEAN

If true, tooltips showing point values will be displayed on the chart.

Show Maximize Button? showMaximize BOOLEAN

If true, a small maximize button will be displayed next to the chart.

Show Print Button? showPrint BOOLEAN

If true, a small print button will be displayed next to the chart.

Show Save Button? showSave BOOLEAN

If true, a small save button will be displayed next to the chart.

&

Button Size utilityButtonSize INT

The size of the utility button icons.

Date Format dateFormat STRING

&

The format string to use when inserting dates into queries

P

Date Quote Start dateQuoteStart STRING

The starting quote for quoting a date

Date Quote End dateQuoteEnd STRING

W

The ending quote for quoting a date

&

Bar Margin barMargin DOUBLE

The margin to use for the 'Bar' pen style

Gap Threshold gapThreshold DOUBLE

&

The relative threshold to use for determining continuity breaks for the 'Discontinous Line' pen style

&

3D X Offset xOffset3D INT

The offset to use in the x direction for the '3D Line' pen style

3D Y Offset yOffset3D INT

&

The offset to use in the y direction for the '3D Line' pen style

&

Digital Gap digitalGap DOUBLE
The size of the gap to use between digital pens

Startup Range startupRange STRING

For historical-mode date range:
If startup mode is Automatic, this will be the starting range of time available for selection.



Startup Selection startupSelection STRING
For historical-mode date range:
If startup mode is Automatic, this will be the starting selected range.
Max Selection maxSelectionSize STRING

For historical-mode date range:
The maximum size of the selected date range

Date Style dateStyle INT j

The style to display dates in. For international support.
Possible values are:

e Auto (0)
e MDY (1)
e DMY (2)
e YMD (3)

Time Style timeStyle INT j

The style to display times of day. For international support.
Possible values are:

e Auto (15)
e 12 HR(16)
e 24 HR (17)

Show Density showHistogram BOOLEAN

For historical-mode date range:
If true, a data density histogram will be shown in the date range.

Today Color todayIndicatorColor COLOR j

For historical-mode date range:
The color of the "Today Arrow" indicator

Box Fill boxFill COLOR 3

For historical-mode date range:
The fill color for the selection box.

Selection Highlight selectionHighlight COLOR 3

For historical-mode date range:
The focus highlight color for the selection box

Track Margin trackMargin INT j

For historical-mode date range:
The amount of room on either side of the slider track. May need adjusting if default font is changed.

Tick Density tickDensity FLOAT j

For historical-mode date range:
This is multiplied by the width to determine the current ideal tick unit.

High Density Color highDensityColor COLOR j

For historical-mode date range:



The color used to indicate high data density.

Unit Count unitCount
For realtime-mode date range:
The number of units back to display
Unit unit

For realtime-mode date range:
The selected unit of the realtime date control
Possible values are:

e Seconds (1)

e Minutes (60)
e Hours (3600)
e Days (86400)

Realtime Text rtLabel

For realtime-mode date range:
The text to display on the realtime date control.

Where Clause globalWhereClause

INT

INT

STRING

STRING

A snippet of where clause that will be applied to all pens, like TankNum = 2

Start Date startDate

For manual-mode:
The start date to use for selecting pen data

End Date endDate

For manual-mode:
The end date to use for selecting pen data

Pens pens

This DataSet defines all of the pens that this chart will graph.

Axes axes

This DataSet defines all axis that can be used by the pens.

Subplots subplots

This DataSet defines all subplots' relative size and color.

Properties Loading propertiesLoading

The number of properties currently being loaded

Total Datapoints datapoints

The number of datapoints being displayed by the graph.

Customizer
The customizer is used to define Pens, Axes, and Subplots for the chart.

Events

DATE

DATE

DATASET

DATASET

DATASET

INT

INT

D

&
&
&
D
D

D



e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

exportExcel ([filename])

Exports the chart

as an excel spreadsheet. Each dataset is given its own worksheet. You can optionally

suggest a filename to the user, if you don't the chart will suggest a filename of "Chart.xIs".

Example:

chart = event.source.parent.getComponent("My Chart")
chart.exportExcel()

print()

Prompts the user to print the chart.

Example:

chart = event.source.parent.getComponent("My Chart")

chart.print()

setMode (mode)
Sets the current mode for the chart. The mode is an integer, options are:

e 0 : Zoom mode. This is the default mode, where the user can draw a zoom rectangle with the mouse.

e 1 : Pan mode. This mode lets the user use the mouse to pan the data left and right.

e 2 : Mark mode.

This mode lets the user click near a datapoint to annotate the point with its X and Y value.

e 3 : X-Trace mode. This mode lets the user click on the chart and see all values that fall along that X value.

Example:

# This code would set the chart to X-Trace mode
chart = event.source.parent.getComponent("My Chart")
chart.setMode(2)

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



¢ Chart Component

Icon in toolbar: :&;fl
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-10 1
-15 1
-20 1
-25 1

-30 1

] ' J 1 IfllillllllI 1;“"_"},
] | L !|I ||||,| II"“II]

||

una

Power (W)

Voltage

]

50 7

-85 7

-G0 7

65 7

=70 7

787

-20 1

22:00 00:00 02:00 0400 06:00 02:00 10:00 12:00
Time

| L2/L3 Waltage Average Voltage B True Pwr Factor Il Line1 Current Demand Gurrent |
The FactoryPMI Chart control is a very powerful graphing component. Some of the more important features are:

e Interactive Zooming. The user can zoom into a portion of the chart control by simply drawing the rectangle
that they want to view.

e Arbitrary Axes. Any number of X and Y axes.
e Support for Large Datasets. Graph over 400,000 datapoints.

e User Controllable. Set your chart up any way you want. Have the user turn on and off individual 'pens’, control
date range, etc.

e Realtime or Historical. The same Chart can be used to display a realtime scrolling chart or historical chart.

Before we delve into how to use the Chart component, we'd like to point your attention to the FactoryPMI Goodies
page at http://www.inductiveautomation.com/products/factorypmi/goodies/. There we have a chart template
window for realtime and historical graphs. While you should still read this page to understand how to use chart
controls, we just want you to know that you don't have to build your own chart windows from scratch.

Terminology

Before we delve into how to set up a Chart, we need to get some terminology straight.

A list of datapoints, which appears as a line on the chart is called a Series. Each datapoint has an X and a Y value.
Usually, the X value is a date, and the Y value is a humber. The X value could also be a number.


http://www.inductiveautomation.com/products/factorypmi/goodies/

On graphs with multiple Series, it will often be the case that they all share common X values. For instance, it will
usually be the case that you have a table in the database that is being logged to from FactorySQL. It will have a

t stamp (date) column, and then multiple numeric columns, each representing an address in a PLC. Each row in the
table contains the values of the PLC addresses at a specific point in time. The t stamp column is the shared X
value for all of the other columns. Multiple Series with a common X value are grouped together into Datasets.

For example, suppose you had the following table:

t_stamp Fan1Speed FanlAmps Fan2Speed Fan2Amps
(DateTime) (Integer) (Double) (Integer) (Double)
2005-10-03 30 2.34 78 8.92
3:20pm

2005-10-03 24 1.23 81 9.67
3:30pm

2005-10-03 21 1.11 79 9.12
3:40pm

If you selected this entire table, it would be one Dataset with four Series: Fan1Speed, FanlAmps, Fan2Speed,
and Fan2Amps. This Dataset would have 12 Datapoints: four datapoints per row, and 3 rows.

Basic Setup

There are 3 main steps to setting up a basic graph:

e Add Datasets. Add one or more datasets, each of which must have at least one series. Bind these datasets to
a datasource.

e Configure Axes. Configure your Y-Axes. You usually have an axis per distinct unit of measure found in your
series.

e Configure Datasets. Map each dataset to an axis. Configure the color of the series in each dataset.

Y Axes. Your basic unit of configuration of the Chart is the Dataset, not the Series. You cannot map an individual
series to a Y axis, you can only map Datasets to Y axes. Of course, there is no limit to the number of datasets that
you can have, so you could have each series in its own dataset. In general, you will try to group all of your series
that have the same units into the same dataset, if you can (if they are in the same table). You can map multiple
datasets to the same axis. There are four different types of y axes: number, date, category and logarithmic.

Example. Continuing with our example above, we can see that our table contains two distinct units of measure:
Speed (measured in percentage) and Amps. So, we will add two datasets to the Chart, named appropriately (See
Fig 1). This configuration is done in the Chart Customizer.

Datasets | ¥-Axes | v-Axes | DatasetProperties | Piot Propenies |

Configure Dynamic Properties:

Mame Description | Type |
Speeds OptimizedD ataSet '(3 Ramove
Armps OplirmizedDataSet [.};

Mew Dynamic Property

Mame: !ﬁ.mps
Description: | .
Type: [OptimizedDataSet ;|| © a0 ]
| ok ] | Cancel ]

Fig 1. Adding Datasets to a Chart



Now we need to bind our datasets to some data. Lets say that our example table is called "MyTable". (NOTE:
binding Chart Dataset data is one of the most varied parts of chart configuration, and where some real
customizability presents itself. See the Databinding section for some ideas) For simplicity's sake, lets just bind the
datasets to all of the rows in MyTable. So, the Speeds dataset would be bound to the following SQL query:
SELECT t stamp, FanlSpeed, Fan2Speed FROM MyTable ORDER BY t stamp

... and the amps dataset would be bound to:

SELECT t stamp, FanlAmps, FanZ2Amps FROM MyTable ORDER BY t stamp
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Fig 2. Binding Datasets

NOTE. You should always use the ORDER BY t_stamp clause in your chart queries, because otherwise you don't
know what order the database will return your rows to you. The Chart component graphs points in the order they
are received, so use ORDER BY to prevent your series from becoming a jumbled mess.
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Fig 3. Initial Chart

The chart will now look like it does in Figure 3. You can see that it has some problems. The two datasets have
assigned the same colors to their first two series. Each dataset has a list of colors that is assigns to its series in
order. We will change the colors soon. Also, both datasets are graphed against the same, generic Y axis. Lets fix
these problems.

Configuring Axes. First lets add our second axis. We'll use the default Y axis for the Speeds. Back in the
customizer, go to the Y-Axes tab. Add a new Numeric Axis hamed "AmpsAxis" (See Fig. 4). Set the "Axis Label" for
your two Y axes appropriately. Also set one of their "Axis Positions" to "Bottom/Right".
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Fig 4. The ¥-Axes Configuration Tab

Configuring Datasets. Now we need to tell the "Amps" dataset to use the "AmpsAxis" axis. Use the "Dataset
Properties" tab to assign axes to datasets. (See Fig. 5)
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Fig 5. Setting Dataset Axes

Lastly, we will change the colors for the datasets. In Fig. 6, you can see that we have chosen greens for Fan 1,
and blues for Fan 2, to logically group those series.
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Fig B. The Finished Product

Dataset Binding Techniques

Now that you understand the basic setup and terminology of the Chart component, we can discuss various dataset
binding techniques used in conjunction with the Chart. As you may have noticed, the Chart control has no notion of
date ranges, pen (series) selection, realtime vs. historical, etc. The chart component simply graphs the datapoints
given to it. Using various databinding techniques, we alter the datapoints given to the chart to achieve various
effects.

Realtime Charts. A realtime chart scrolls by, showing the most recent values for some fixed window of time. For
instance, a rolling view of the last 15 minutes. There are a variety of ways to achieve this.

e Have FactorySQL only log 15 minutes worth of data (using the "Delete records older than..." option). The upside
if this is simplicity. The downside is that you don't keep data for a historical view, and the user can't change the
length of the sliding window of time. In this technique, you bind datasets to a polling SQI query. The poll rate
determines the refresh rate of the chart.

e Use a polling SQL query that simply selects the last however many minutes of data. For instance, in PostgreSQL

the query would look like this:

SELECT t_stanp, FanlSpeed, Fan2Speed FROM MyTabl e

WHERE t_stanp >= CURRENT_TIMESTAMP - interval '1l5 minutes'

ORDER BY t stamp
It is easy to allow the user to select the time interval with this method. Simply bind the value of a spinner or
numeric text field in place of the '15"in the query. The query polling rate determines the refresh rate of the chart
in this technique.

Historical Charts. A historical chart lets the user select some time period. This can be done by selecting a starting
date and an ending date with two date dropdowns. It can also be done by letting the user pick an end date and a
span, where the span is a number of hours or minutes, chosen from a dropdown list. The latter is a bit safer, as you
don't want some hapless user trying to chart three years worth of data that was stored every 10 seconds; the
resulting data deluge would probably cause the client to run out of memory. To implement this second method,
you'd bind your datasets to a query such as:

SELECT t_stanp, FanlSpeed, Fan2Speed FROM MyTabl e

WHERE t_stanp >= '{Root Container.EndDate.text}' - interval '{Root

Container.Span.selectedValue} hours'

AND t stamp <= '{Root Container.EndDate.text}'

ORDER BY t stamp
Where 'Root Container.EndDate’' is a date dropdown and 'Root Container.Span' is a dropdown whose values are
hours. Note that there are many variations on this theme, but this should give you the basic idea.

User Selectable Series. Sometimes you want to make a chart with 30 series, and let the user turn them on and
off one at a time, so that they can graph a variety of things against each other. There are two main ways of doing
this: Let your queries bring in all of the data, and use the Chart component's Jython functions to turn series on and
off, responding to checkbox events. Or, let the other components in your window (checkboxes, buttons) generate
the list of series to request from the database, and have your Chart's datasets' queries bound to these lists. The
first method is good if the user turns on and off pens very frequently, since the all of the data is already there. The
second method is better if the user doesn't change pens as frequently, but changes date ranges frequently. In this



case, you will get a performance boost because you are only requesting the pens you need from the database.

To see an example of the second method, download the Chart Template from the FactoryPMI goodies. Dissecting it
will show you how it works. Even better, you can use the template as a starting point, and make your own super-
chart window with it!

Don't Forget!

There are a few things to keep in mind when designing chart windows:
e Always use the ORDER BY t_stamp clause at the end of your queries!

e Always make sure that your graph tables have an index on the t_stamp column! In PostgreSQL, the command to
add an index on the t_stamp column is: CREATE INDEX your index name ON YourTable (t_ stamp); Don't
forget this! It can make the difference between data taking 90 seconds to load, and data taking 3 seconds to
load.

e The sky is the limit when designing FactoryPMI chart windows! Let your imagination run wild. Here are some of
the innovative ideas we have seen people come up with:

e Chart windows with user-selectable-series, whose parameters could be saved to a database table as a
"Favorite Graph". For instance, they could save a date range and a list of columns to create a saved "January
Compressor 1 Pressure vs Temperature" chart.

e A project where every data point displayed on every window had a right-click menu that said "Add to Chart",
so they had one chart window for the entire project, that could chart anything vs anything else.

Properties

Plot Background plotBackground COLOR

The background color of the plot (the inner part of the chart background).

Chart Title title STRING

A title for the chart.

Chart Type chartType INT

The type of chart to display. This determines how the X values of the chart are interpreted. The
default is XY Plot, which has numeric or datetime X values. The other type is Category Chart, where the X
values are String categories. Category charts are useful for bar charts, pareto charts, etc. Note that if you
switch the chart type to Category Chart, you'll need to configure a categorical X axis, and you'll need to
to choose category renderers for your datasets.

Possible values are:

e XY Plot (2)
e Category Chart (0)

Extract Order extractOrder INT

If the Chart Type is "Category Chart", this determines how the data is interpreted. More specifically,
do columns in the DataSet define series and rows define categories, or vice versa.
Possible values are:

e By Col (0)
e By Row (1)

Chart Orientation orientation INT

Allows you to flip the chart on its side.
Possible values are:

e Horizontal (0)
e Vertical (1)



Subplot Mode subplotMode INT

Controls the subplot mode. In shared Domain, all subplots share the same X axis, and in shared
range, all subplots share the Y axis.
Possible values are:

e Shared Domain (0)
e Shared Range (1)

Show Legend? legend BOOLEAN

If false, the legend will be hidden.

Show Tooltips? tooltips BOOLEAN

If false, tooltips won't be shown.

Selection Enabled? selectionEnabled BOOLEAN

If true, mouse clicks will select datapoints/bars on the chart. You can access what datapoint is
currently selected (if any) via the Selected Datapoint property. Note that the Selected Datapoint
property is a read only property, so you will only see it in binding windows, not in the property editor.

Selected Datapoint selectedData STRING

A String that represents the currently selected datapoint or bar. If there is nothing selected, this will
be an empty string. Note that this property is read-only, which means that it only appers in the binding
windows, not in the property editor. You can also access it via scripting. The format of this string varies
based on the type of chart:

XY Plot: "DatasetName;SeriesName;x-val;y-val'
Category Chart: "DatasetName;Category;Series;y-val"'

Selection Highlight Color solestionarligitcelos CoLor 3

The color that datapoints / bars will be outlined in if selected.

Selection Highlight Width selectionHighlightWidth FLOAT 3

The width of the outline for selected datapoints / bars.

Properties Loading propertiesLoading INT ..5}

This variable reflects the number of properties that are currently loading data from the database. In
the Chart's case, this means datasets that are loading. Use this variable to detect when the chart's
datasets are changing. This can be used to set the visibility of a "Loading..." label. If you have lots of
datasets, you can even use this to show a progress bar filling in: set the progress bar's maximum to your
total number of datasets, and set its value to that maximum - this property.

Customizer
The customizer for this class lets you add, remove, and edit properties for the Chart's datasets, X-axes, Y-axes,
and subplots.

Events

e mouse
e mouseClicked
e mouseEntered
e mouseExited

e mousePressed



e mouseReleased
e mouseMotion
e mouseDragged

e mouseMoved

e propertyChange
e propertyChange

Scripting Functions

clearSelection()

Programmatically clears any selected data. Example:
chart = event. source. parent. get Conponent ( "My Chart")
chart.clearSelection ()

setDatasetEnabled(DsName, value)
Programmatically sets the dataset named "DsName" to be enabled (visible) or not, depending on the boolean
value of value.
Example:
# This code would work in the itemStateChanged event of a CheckBox
# It would set the dataset named "MyDataset" to be enabled ifthe
# checkbox was checked, and vice-versa.
chart = event.source.parent. get Component ("My Chart")
chart.setDatasetEnabled ("MyDataset", event.stateChange == event.SELECTED)

setSeriesEnabled(DSName, SeriesName, value)
Programmatically sets the series hamed "SeriesName" in the dataset named "DsName" to be enabled (visible) or
not, depending on the boolean value of value.
Example:
# This code would work in the itemStateChanged event of a CheckBox
# It would set the series "Temperature” in the dataset named "MyDataset"
#to be enabled ifthe checkbox was checked, and vice-versa.
chart = event.source.parent.get Component ("My Chart")
chart.setSeriesEnabled ("MyDataset", "Temperature", event.stateChange == event.SELECTED)

setDatasetYAxis(DSName, AxisName)
Switches the dataset named "DsName" from whatever Y-axis it is currently using to the Y-axis named
"axisName". Will cause an error if either the dataset or axis doesn't exist. Example:

# This code would make the dataset "temps" to use the "OtherAxis" Y-axis.

chart = event.source. parent. get Component ("My Chart")

chart.setDatasetYAxis ("temps", "OtherAxis")

setDatasetXAxis(DSName, AxisName)
Switches the dataset named "DsName" from whatever X-axis it is currently using to the X-axis named
"aAxisName". Will cause an error if either the dataset or axis doesn't exist. Example:

# This code would make the dataset "temps" to use the "OtherAxis" X-axis.
chart = event.source.parent.get Component ("My Chart")
chart.setDatasetXAxis ("temps", "OtherAxis")

setDatasetPlotNumber (DSName, PlotNumber)
Switches the dataset named "DsName" from subplot it is currently on to the subplot numbered "pPlotNumber".
Will cause an error if either the dataset or subplot doesn't exist. Example:

# This code would make the dataset "temps" to use the "Plot 2" subplot.



chart = event.source. parent. get Component ("My Chart")
chart.setDatasetXAxis ("temps", 2)

setMode (mode)

Sets the current mode for the chart. The mode is an integer, options are:

e 0 : Zoom mode. This is the default mode, where the user can draw a zoom rectangle with the mouse.

e 1 : Pan mode. This mode lets the user use the mouse to pan the data left and right.

e 3 : Mark mode. This mode lets the user click near a datapoint to annotate the point with its X and Y value.

e 4 : X-Trace mode. This mode lets the user click on the chart and see all values that fall along that X value.

Example:
# This code would set the chart to X-Trace mode

chart = event.source. parent. get Component ("My Chart")
chart.setMode (2)

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



.}. Bar Chart Component

Icon in toolbar: “
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Description

The FactoryPMI Bar Chart is a very easy-to-use
chart that provides familiar bar charts. It also can be

configured to display other kinds of category charts. e
A category chart is a chart whose X-values are 35
categories (strings) rather than numeric values

(numbers, dates). See the chart Type property for A
a description of the different category charts % 25
supported by the Bar Chart component. g 0

[k}

Like most chart components, the pata property D 15

drives the chart. The first column in the pata

DataSet defines the names of the categories. The il
rest of the columns define the values for each of the 5
series (if there is more than one series per

category), and thus should be numeric. Note - if 0
your data is 'turned on its side', meaning that the

columns define the categories and rows define the

series, then set the Extract Order to "By Column".

For example, the dataset for the chart in the
screenshot would have looked like this:

ﬂl Wl o

m Morth Area m South Area

Label (string) | North Area (Integer) |South Area (Integer)
Jan 15 35
Feb 21 36
Mar 17 23
Apr 11 39
May 16 32
Properties
Data data DATASET
The data driving the chart. See the description above for formatting rules.
Chart Title title STRING
The title of the chart. Optional.
Value Axis Label valueLabel STRING
The label for the value axis
Category Axis Label categoryLabel STRING

The label for the category axis

Chart Type rendererType INT



Controls how the bar chart is displayed.

Possible values are:
e Bar (0)
e 3D Bars (1)
e Stacked Bars (2)
e 3D Stacked Bars (3)
e Layered (4)
e Area (5)

The following diagram shows examples of all types:

“Chart Type: Bar
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“Chart Type: 30D Stacked Bars———

‘Chart Type: Layered
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™ North Area ™ South Area

‘Chart Type: Area
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Plot Background

The backgroud color for the plot.

Series Colors

plotBackground

seriesColors

The sequence of colors used for series in the bar chart.

Legend?

legend

Determines whether the legend is shown or not.

Tooltips?

tooltips

COLOR

COLOR ARRAY

BOOLEAN

BOOLEAN

Determines whether or not tooltips are displayed when the mouse is paused over a bar.



Labels? labels BOOLEAN

Determines whether or not the bars should have numeric labels on top of them.

Foreground Transparency foregroundAlpha FLOAT

The transparency of the bar (useful for 3D bars). Should range from 0.0 to 1.0

Vertical vertical BOOLEAN

Sets the orientation of the chart to vertical (true) or horizontal (false)

Category Margin categoryMargin DOUBLE

The marign between categories as a fraction of the total space. Set this to 0 for an Area chart.

Item Margin itemMargin DOUBLE

The margin between bars in a category as a fraction

Extract Order extractOrder INT

Controls whether the first row defines the categories or the series.
Possible values are:

e By Column (0)
e By Row (1)

An example should make this clear. The following diagram shows the different interpretations of this
DataSet:

Label (string) |North Area (Integer) |South Area (Integer)
Jan 15 35
Feb 21 36
Mar 17 23
Apr 11 39
May 16 32

Extract Order: By Row

]

|I Marth Area ® South Area

Energy (m
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40_
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|l._lar1 B Feb ™ Mar [ Apr 0 May




Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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'}.. Pie Chart Component

Icon in toolbar: 6

Description

The Pie Chart component

displays a familiar-looking pie Grapefruit
chart. A Pie Chart displays a =7 (T%)
list of named items, each of Kimiz = 10
which has a value that is part [20%)

of a total. The total is the
sum of the value of each
item. The key to the Pie Chart
component is the Data
property. Each row of the
dataset will be an itemin the
pie chart. The dataset should
have two columns: a String
column for the item name and Wppies MBanenes B Kivis | Grepefnit M 2pples M Bananas M Kiwis Grapefruit
a numeric column for the

items value. For example, the

dataset that makes up the screenshot would be:

Apples =
15 (15%)

Bananas =
GG (58%)

Label Value
(String) (Integer)
Grapefruit 7

Apples 15
Bananas 56

Kiwis 19

NOTE. Is your data stored horizontally? That is, each of your columns is an item, and there is one row, which
contains the amounts? See the Extract Order property.

Properties

f
Data data DATASET

The list of items that make up the pie chart. See description above for the format of this dataset.

Chart Title title STRING

A title to display above the chart.

Plot Background plotBackground COLOR

The background color of the chart's plot.

Section Colors sectionColors CoLOR ARRAY

The list of colors to use for the pie sections. If there are more sections than colors in this array, the
colors will be repeated.

Outline Colors outlineColors CoLOR ARRAY



The list of colors to use for the pie section outlines. If there are more sections than colors in this
array, the colors will be repeated.
Outline Stroke outlineStroke FLOAT

The width of the pie section's outline stroke.

Legend? legend BOOLEAN

If true, a legend mapping colors to item labels will be shown.

Tooltips? tooltips BOOLEAN

If true, an item-specific tooltip will be shown when the mouse is hovering over that item's wedge.
(See Tooltip Format).
Selection Enabled? selectionEnabled BOOLEAN

If true, mouse clicks will select wedges on the chart. You can access what wedge is currently
selected (if any) via the Selected Wedge property. Note that the Selected Wedge property is a read only
property, so you will only see it in binding windows, not in the property editor.

Selected Wedge selectedData STRING

A String that represents the currently selected wedge. If there is nothing selected, this will be an
empty string. Note that this property is read-only, which means that it only appers in the binding windows,
not in the property editor. You can also access it via scripting. The format of this string is:
"SeriesName;Value"

Selection Highlight Color selectionHighlightColor COLOR j

The color that wedges will be outlined in if selected.

Selection Highlight Width selectionHighlightWidth FLOAT 2

The width of the outline for selected wedge.

Labels? labels BOOLEAN

If true, labels for each wedge will be shown, showing information like labels, values, and percentages.
(See Label Format).
Label Format labelFormat STRING

A format string that determines what is shown in the labels. The strings in this table are placeholders
that will be replaced with their respective values for each item.

Placeholder ‘ Will become...

{0) | Item Label |
(1) | Item Value |
{2} ‘ Item Percentage ‘

Example:. The string: "{0}: {1}1bs ({2})" would become something like: "Kiwis: 191bs (34%)"

Tooltip Format tooltipFormat STRING

A format string for the tooltips. See the table for Label Format for a description.

Legend Font legendFont FONT

The font to use for legend items.

Label Font labelFont FONT

The font to use for labels.

Starting Angle startAngle INT



The angle to start the initial item at. Has the effect of rotating the pie chart.

Rotation rotation INT

Changes the direction that the items are drawn, in the order they are found in the dataset.
Possible values are:

e Clockwise (0)
e Counter-Clockwise (1)

Enforce Circularity? circular BOOLEAN

Makes the pie chart enforce that the pie chart is a circle, not just an oval.

Style style INT

The display style of the pie chart.
Possible values are:

e Pie (0)
e 3D Pie (1)
e Ring (2)

Foreground Transparency foregroundAlpha DOUBLE

The amount of transparency (0.0-1.0) of the foreground color.

3D Depth Factor depthFactor DOUBLE

The depth factor (viewing angle) (0.0-1.0) of the 3-dimensionality.

Extract Order extractOrder INT

Controls how the Pie Chart reads the Data dataset. As described, it is By Column. If you change
this to By Row, the Pie Chart will expect a one-row dataset of the following format:

Grapefruit‘ Apples‘ Bananas Kiwis‘

7 115 |56 119 |

Possible values are:
e By Column (0)
e By Row (1)

Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged

e mouseMoved



e propertyChange

e propertyChange

Scripting Functions
None.
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¢’ Gantt Chart Component

Icon in toolbar: Fm—

Description

A Gantt chart is used for task scheduling. It
shows a list of hamed tasks, each of which
have a start date, an end date, and a
percentage complete. This allows an easy
way to visualize tasks, and easily see
things like what tasks are holding others
First Task

—
up- —

Gantt Chart

Date

4Dec G-Dec 8-Dec 10-Dec

Second Task

Tasks

Third Task

Properties

DATASET

Data data

The dataset for a Gantt chart contains a list of tasks. Each task consists of a name, which is shown
on the vertical axes, a start and end date, and a percentage complete (0-100).
Here is a (contrived) example:

Label Start Date End Date Percent Done
(String) (Date) (Date) (Integer)
Get Dressed 3-12-2005 3-12-2005 100
6:00 am 7:00 am
Commute 3-12-2005 3-19-2005 100
7:00 am 8:30 am
Work 3-12-2005 3-19-2005 76
9:00 am 5:30 pm
Chart Title title STRING
A title to display at the top of the chart
Task Axis Title taskAxisTitle STRING
The axis title for the vertical axis.
Date Axis Title dateAxisTitle STRING
The axis title for the horizontal axis.
Task Color taskColor CoLOR
The color of a task.
Complete Color completeColor COLOR



The color of the 'complete' section of a task's progress bar.

Incomplete Color incompleteColor COLOR
The color of the 'incomplete' section of a task's progress bar.

Plot Background plotBackground COLOR
The background color of the chart's plot.

Tooltips? tooltips BOOLEAN

Show tooltips?

Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢’ Box and Whisker Chart Component

Icon in toolbar: @

Description

A Box and Whisker chart displays pertinent statistical information
about sets of data. Each box represents a set of numbers. The
upper and lower bounds of the box represent the 15t and 3™
quartiles. The line in the box represents the median. The whiskers
represent the max and min outliers. For a more detailed
description, see http://mathworld.wolfram.com/Box-and-
WhiskerPlot.html.

The main trick to using a box and whisker chart, like most charts,
is popuplating the data property. See the data property
description below for more details.

Properties

Data data

YWalue

Box & Whisker Chart

125 -

100 -

75

&0 -

25 1

Lot A Lot B

W Granite ® Limestone

DATASET

The dataset for a box and whisker chart contains sets of humbers. The numbers can be broken down
in two ways. One is by column: each column of numbers will be a separate box. The second, which is
optional, is by a key column. If this is used, then the first column must be a string 'key', breaking up the
data into categories. For example, the data that generated the plot in the screenshot would have looked

like this:
Key (String) ‘ Granite (Integer) ‘ Limestone (Integer)
Lot A |23 139 |
Lot A |24 |23 |
Lot A |93 |54 |
Lot A |76 |72 |
Lot B |21 |83 |
Lot B |4 |21 |
Lot B |76 |98 |
Lot B 189 1102 |
Chart Title title STRING
A title to display at the top of the chart
Value Axis Title valueAxisTitle STRING


http://mathworld.wolfram.com/Box-and-WhiskerPlot.html
http://mathworld.wolfram.com/Box-and-WhiskerPlot.html
http://mathworld.wolfram.com/Box-and-WhiskerPlot.html
http://mathworld.wolfram.com/Box-and-WhiskerPlot.html
http://mathworld.wolfram.com/Box-and-WhiskerPlot.html

The axis title for the vertical axis.

Category Axis Title categoryAxisTitle STRING

The axis title for the horizontal axis.

Series Colors Series Colors CoLOR ARRAY

A list of colors with which to color the first breakdown (by column) of the data.

Plot Background plotBackground COLOR

The background color of the plot.

Tooltips? tooltips BOOLEAN

If true, a tooltip will be displayed over each box showing the statistical values.

Fill Boxes? fillBoxes BOOLEAN

Determines whether or not the boxes are filled with their color.

Legend? legend BOOLEAN

If true, a legend will be shown.

Customizer
None.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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.@ Status Chart Component

Icon in toolbar: ==
‘"‘l

Description

The status chart component allows you to

visualize the status of one or more discrete
datapoints over a time range.
Compressor

AirHandler

Oet 16 Oet 18 Oet 20 Ot 22 Cct 24

Properties

Data Format dataFormat INT

Format of the incoming dataset. In "wide" format, there are 2 or more columns: the first column of
the dataset needs to be a timestamp, and every subsequent column represents one series in the chart. In
"tall" format, there are always three columns: the first column is a timestamp, the second column is a series
name, and the third is a value.

Possible values are:

o Wide (0)
e Tall (1)

Series Data data DATASET .5-9

The actual raw timeseries data that describes the status of each series. Data can be in either "wide"
or "tall" format. Typically bound to a SQL query.

Series Properties Data properties DATASET 3 G-Q
A dataset that contains the number-to color mappings for each series

Chart Title chartTitle STRING
Title of this chart.

Title Font titleFont FONT
Font of the chart title.

Title Color titleColor COLOR
Color of the chart title.

Series Spacing seriesSpacing DOUBLE

Affects the amount of spacing between series. Can be between 0.0 and 1.0. The series present on
this chart are given equal space to display themselves. Series spacing is the precentage of that space that
they use to do so.

Domain Axis Label domainAxisLabel STRING



Label on the domain axis.

Domain Axis Font domainAxisFont

Font used on the domain axis.

Domain Axis Color domainAxisColor

Color used on the domain axis.

Domain Axis Location domainAxisLocation

Location of the domain axis.
Possible values are:

o Left (2)
° Right (3)

Range Axis Label rangeAxisLabel

Label on the range axis.

Range Axis Font rangeAxisFont

Font used on the range axis.

Range Axis Color rangeAxisColor

Color used on the range axis.

Range Axis Location rangeAxisLocation

Location of the range axis.
Possible values are:

e Top (0)
e Bottom (1)

Date Style dateStyle

The style to display dates in. For international support.
Possible values are:

e Auto (0)
e MDY (1)
e DMY (2)
e YMD (3)

Time Style timeStyle

The style to display times of day. For international support.

Possible values are:
e Auto (15)
e 12 HR (16)
e 24 HR (17)

Properties Loading propertiesLoading

The number of properties currently being loaded

Customizers

FoNnT
COLOR

INT

STRING
FoNT
COLOR

INT

INT 3

INT 3

INT ‘:’Q



e Series Properties Customizer. Allows you to set a value and a corresponding color for each series in the chart.

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

None
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¢’ Circle Component

Icon in toolbar: O

Description

The circle component displays an oval. The oval has a variable width outline and can
optionally be filled with a color, or a circular gradient. In addition, you can enter a

string which will be displayed in the center of the circle. To make the oval a perfect - ) @
circle, remember to hold down Shift while creating/resizing a component to constrain ",

proportions. .

]

You can add custom properties to circles, so they make great status indicators. The
buttons in the screenshot are made up of three circles overlapping. You can
download the 3D circular button component as part of Component Pack #1 on the
FactoryPMI goodies page at
http://www.inductiveautomation.com/products/factorypmi/goodies/.

Properties

Fill Circle? fillCircle BOOLEAN

If true, the center of the circle will be filled with the Fill Color. If false, the center of the circle will
be transparent.
Fill Color fillColor COLOR

The color to fill the center of the circle with, if Fill Circle? is true. Note that if Gradient Fill? is true,
this color becomes the inside color of the gradient fill.
Outline Color outlineColor CoLOR

The color to draw the outline of the circle in.

Line Width lineWidth INT ,:.9

The width of the outside of the circle.

Line Style lineStyle INT =
The style in which to draw the outline of the circle.

Possible values are:
e Plain (0)
e Dashed (1)

Dash Pattern strokePattern STRING

The pattern to draw the dashed outline, if Line Style is Dashed. This is a comma-separated list of
integer values, which must have an even number of values. This list defines a pattern, # pixels on, # pixels
off, # pixels on, # pixels off, etc. For example:

"3,3":000 LAY LAY LAY LAY LAY LAY LAY LAY

"3,10":"' L) oo eeo e

"10[3":.......... eeo0ecoococ e eec0ecoococ e eeceeeoocoe e

Rotation rotation INT


http://www.inductiveautomation.com/products/factorypmi/goodies/

The amount (in degrees) to rotate this oval.

Label label STRING

A string to draw in the middle of the circle.

Label Color textColor COLOR

The color to draw the label, if present.

Anti Alias antiAlias BOOLEAN

If true the circle is drawn with anti-alias on.

Gradient Fill? fillGradient BOOLEAN

If true, the center is filled with a circular gradient.

Gradient Background gradientColor COLOR

If gradient fill is on, the outside color of the gradient.

Gradient Radius gradientRadius INT 3
If gradient fill is on, the radius of the radial gradient. If this is zero, the radius of the circle will be
used.
Styles styles DATASET 3 ;—9
Contains the component's styles.
Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:




getPropertyValue(PropName)
Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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¢ Rectangle Component

Icon in toolbar:

Description

The rectangle component displays a rectangle. Remember, if you want a
square, hold down Shift while creating/resizing the rectangle. The rectangle
component has control over what sides are shown, how thick they are, if the
center is filled, gradient fill, etc.

Properties

Rotation rotation INT

The amount (in degrees) to rotate the rectangle. You will probably want to override the size of the
rectangle in order to prevent the corners from being clipped.

Anti Alias antiAlias BOOLEAN 3
If true, the rectangle will be drawn with anti-alias on.

Draw Fill drawFill BOOLEAN

If true, the rectangle will be filled with the background color.

North Edge drawNorth BOOLEAN

If true, the north edge will be drawn.

East Edge drawEast BOOLEAN

If true, the east edge will be drawn.

South Edge drawSouth BOOLEAN

If true, the south edge will be drawn.

West Edge drawWest BOOLEAN

If true, the west edge will be drawn.

North Edge Line Width northLineWidth INT
The thickness of the north edge.

East Edge Line Width eastLineWidth INT

The thickness of the east edge.

South Edge Line Width southLineWidth INT

The thickness of the south edge.



West Edge Line Width westLineWidth INT

The thickness of the west edge.

Rounding Radius roundingRadius FLOAT

If non-zero, and if all edges have the same width, this rectangle will be rounded with the given
radius.
Gradient Type gradientType INT

The type of gradient fill, if any.
Possible values are:

e Off (0)
e North-South (1)
e East-West (2)

Gradient Style gradientStyle INT

The style of the gradient, if applicable.
Possible values are:

e Round (1)
e Slope (0)

Gradient Color gradientColor CoLOR D

The secondary color for the gradient. The primary color is the background color.

Override Size? overrideSize BOOLEAN

If true, the rectangle's size won't be dependent on the component's bounds, rather, it will be the
width and height specified.

Overridden Width overrideWidth INT

The width of the rectangle if override size is true.

Overridden Height overrideHeight INT

The height of the rectangle if override height is true.

Styles styles DATASET j \;-,0

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

® mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed

e mouseReleased



e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)

Retrieve the current value of the dynamic property named PropName.

Parameters

PropName

The name (a string) of the dynamic property to retrieve.
Example:

# Display the current value in a popup window

val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.
Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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PO Polygon Component

Fat

Icon in toolbar: y
A N,

Description

The polygon is a versitile shape displaying a regular polygon of
3 or more vertices at any degree of rotation. As an added
mode, the polygon can become a star, which means an
additional vertex is added between each normal vertex, but at
a different distance from the center of the shape. Combine
this with line styles, widths, colors, gradient fills, and the

ability to display text, and you get a simple but powerful -‘-.,’."': i
shape component. .3 H':.* /
L) .
"y - :“if m
¥

Properties
Outline Color foreground COLOR _..f:)

The color to use to draw the outline of the polygon

Fill Color background COLOR i

The color to use to fill the polygon.
Gradient Color gradientColor COLOR ol
The color to mix with the fill color to make the gradient.

Label Color textColor COLOR

The color of the text in the polygon/star, if any.

Vertices vertices INT ..-0

The number of vertices (corners) for the polygon/star.
Star? star BOOLEAN il
If true, the shape will be a star. Otherwise, the shape will be a polygon.

Spoke Ratio spokeRatio DOUBLE

The ratio of the star's inner spoke vertices' radii compared to the outer ones.

Fill? fill BOOLEAN

If true, the polygon/star will be filled in.

Outline? outline BOOLEAN

If true, an outline will be drawn around the polygon/star.

Label label STRING



Use this to display some text in the middle of your polygon/star.

Line Width lineWidth FLOAT <D

Set the width of the outline in pixels.

Line Style lineStyle INT i

The line style determines how the shape of the line looks
Possible values are:

e Plain (0)
e Dashed (1)

Dash Pattern strokePattern STRING

Enter a string of comma-delimited numbers which indicate the stroke pattern for a dashed outline.
For instance, "3,5" means three pixels on, five pixels off.

Gradient Type gradientType INT

The type gradient of gradient to use to fill the polygon/star
Possible values are:

e None (0)
e Linear (1)
e Spherical (2)

Gradient Length gradientLength DOUBLE :3

This is multiplied by the radius to use to determine gradient length.

Gradient Angle gradientAngle INT 3

The starting angle for linear gradients

Gradient Cyclic? gradientRepeat BOOLEAN 3

If true, the linear gradient will repeat

Rotation rotation INT

The angle of rotation in degrees.

Antialias antiAlias BOOLEAN j

Draw with antialias on? Makes shape smoother

Styles styles DATASET j :,0

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

® mouse



e mouseClicked

e mouseEntered

e mousekxited

e mousePressed

e mouseReleased
e mouseMotion

e mouseDragged

e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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PO Line Component

Icon in toolbar: —

Description

The line component displays a straight line. It can run north-south, east-
west, or diagonally. You can add arrows to either side. The line can be = & e eieiaiiaaaas
dashed using any pattern you want. You can even draw the line like a B e
sinusoidal wave! -

Properties

Line Width lineWidth INT \:9

The width of the line, in pixels.

Line Mode lineMode INT ..-0

The line mode. Be default, the line runs horizontally or vertically, depending on the overall shape of
the component. If you change this to uphill or downhill, the line runs from one corner of the component to
the opposite comner.

Possible values are:

e Horizontal/Vertical (0)
e Uphill (Left-Right) (1)
e Downhill (Left-Right) (2)

Line Style lineStyle INT ...0

Possible values are:
e Plain (0)
e Dashed (1)
e Sinusoidal (2)
e Sinusoidal-Dashed (3)

Dash Pattern strokePattern STRING

The dash pattern to draw the line in, if Line Style is Dashed or Sinusoidal-Dashed. This is a
comma-separated list of integer values, which must have an even number of values. This list defines a
pattern, # pixels on, # pixels off, # pixels on, # pixels off, etc. For example:

"3[3":... LAY LAY LAY LAY LAY LAY LAY LAY

"3,10":"' eeo e oo 0 PPN

"10,3":0000000000 eeeecoeoccooe eeeecooccooe eeeecooecooe

Sine Length sinelLength INT



The length of each sine period.

Sine Height sineHeight INT

The height (amplitude) of the sine wave.

Left Arrow leftArrow BOOLEAN

If true, an arrow will be drawn on the left side of the line.

Right Arrow rightArrow BOOLEAN

If true, an arrow will be drawn on the right side of the line.

Left Arrow Size leftArrowSize INT

The size of the left arrow.

Right Arrow Size rightArrowSize INT

The size of the right arrow.

Anti Alias antiAlias BOOLEAN 3

If true, the line will be drawn with anti-alias on. This looks good for diagonal and sinusoidal lines.

Styles styles DATASET 3 ;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

The following functions are common to all components that allow dynamic properties:

getPropertyValue(PropName)
Retrieve the current value of the dynamic property named pPropName.



Parameters

PropName

The name (a string) of the dynamic property to retrieve.

Example:
# Display the current value in a popup window
val = event.source. get PropertyValue("MyProperty")
fpmi.gui.messageBox (val)

setPropertyValue(PropName, Value)
Set the value of the dynamic property named PropName to the value value.

Parameters

PropName

The name (a string) of the dynamic property to change.

Value

The value to change the property to.

Example:
# Change the value to 15
event.source. set PropertyVal ue( "MyProperty", 15)
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"_... Pipe Segment Component

Icon in toolbar: pe=m

Description

The pipe segment component displays a 3-D pipe. In its basic form it looks very much
like a rectangle with a round gradient. The difference comes in its advanced rendering
of its edges. You can configure each pipe segment's end to mate perfectly with
another pipe segment butted up against it perpendicularly. The result looks like a pipe
welded together in a 90° corner.

The control of the pipe's ends can be a bit confusing to a new user. It is done via 6
booleans - three per 'end'. End 1 is the top/left end, and End 2 is the bottom/right
end. You turn off each boolean if there will be another pipe butted up against that
side. The following diagram should make the naming conventions more clear:

AR
Ea
BOTTOM TOF
i i
% o e e——— %
g 3 3
| END 2 | BOT TN BOTT M
mm H mmm u u
POTTOM g TOF
AR
Properties
Center Fill mainColor CoLOR
The center fill color of the pipe segment's gradient fill.
Edge Fill secondaryColor CoLOR
The edge fill color of the pipe segment's gradient fill.
Outline Color outlineColor COLOR
The color of the 1px outline.
End 1 Top? endl1Top BOOLEAN

e

If this is turned off, the pipe will be drawn to accept another pipe butted up against this location

(see diagram in description).

End 1 Cap? endlCap BOOLEAN



If this is turned off, the pipe will be drawn to accept another pipe butted up against this location
(see diagram in description).
End 1 Bottom? endlBottom BOOLEAN

If this is turned off, the pipe will be drawn to accept another pipe butted up against this location
(see diagram in description).
End 2 Top? end2Top BOOLEAN

If this is turned off, the pipe will be drawn to accept another pipe butted up against this location
(see diagram in description).
End 2 Cap? end2Cap BOOLEAN

If this is turned off, the pipe will be drawn to accept another pipe butted up against this location
(see diagram in description).
End 2 Bottom? end2Bottom BOOLEAN

If this is turned off, the pipe will be drawn to accept another pipe butted up against this location
(see diagram in description).

Styles styles DATASET j :9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢’ Pipe Joint Component

Icon in toolbar: Ak
\r

Description

The pipe joint displays a fancy joint component two join two pipe segments

together. By turning off the cardinal directions, this will display a 2,3, or 4-pipe

union. This component is rarely used, as pipes can butt up against each other and _J
look joined. —1

.8

e o
Ran
=

=

Properties
Center Fill mainColor CoLoRr ;—9

The color of the center of the gradient fill.

Edge Fill secondaryColor COLOR =

The color of the edge of the gradient fill.

Outline Color outlineColor CoLoR D

The outline color.

Top? top BOOLEAN

If true, the pipe joint will accept a pipe coming in from the top.

Right? right BOOLEAN

If true, the pipe joint will accept a pipe coming in from the right.

Bottom? bottom BOOLEAN

If true, the pipe joint will accept a pipe coming in from the bottom.

Left? left BOOLEAN

If true, the pipe joint will accept a pipe coming in from the left.

Styles styles DATASET j ;9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.




Events
® mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions
None.
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¢’ Container Component

Icon in toolbar:

Description

The container is a very important component in FactoryPMI. All
components are always inside of a container, except for the special

"Root Container” of each window. A container is different than m
other components in that it can contain other components,
including other containers. Uses for containers include: Container

e Organization. Containers can be used to group components
together. These components can then easily be moved, copied,
or deleted as a group. Furthermore, they will all be listed inside
of their parent container in the navigation tree, which makes
them easier to find.

e Re-usability. Containers allow a unique opportunity to create a

complex component that is made up of multiple other components. The Container's ability to have custom
properties aids this greatly. For instance, if you wanted to make an HOA control, you can put three buttons
inside of a container and configure them to all use a 'status' property that you add to their parent Container.
Now you have built an HOA control that can be re-used and treated like its own component. The possibilities
here are endless. Create a date range control that generates an SQL WHERE clause that can be used to control
Charts and Tables. Create a label/button control that can be used to display datapoints, and pop up a
parameterized window that displays meta-data (engineering units, physical location, notes, etc) about that
datapoint. Creating re-usable controls with Containers containing multiple components is the key to rapid
development in FactoryPMIL.

e Layout. Containers are a great way to improve window aesthetics through borders and layout options.

Properties

Styles

styles DATASET j :9

Contains the component's styles.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

® mouse

mouseClicked
mouseEntered
mouseExited

mousePressed

mouseReleased

e mouseMotion




e mouseDragged

e mouseMoved

e propertyChange
e propertyChange

Scripting Functions

getComponent (CompName)

Return a reference to the component named "CompName" that is contained within this container. If no such
component exists within this container, None is returned.

Parameters

CompName

The name (a string) of the component to retrieve.

Example:
# This code would be inside a button, to display the text in a sibling Text Field component

My Parent = event.source. parent

# event.source.parent returns a reference to the Container component that the event-firing
# component is in.

Text Field = MyParent. get Component ("Text Field")
fpmi.gui.messageBox (TextField.text)

getComponents ()

Retrieve a list (sequence) of all components in a container. Example:
# Print out the names of all of the sibling components
siblings = event.source. parent. get Components ()
for sib in siblings:
print sib.name
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¢’ Paintable Canvas Component

Icon in toolbar:

a
Description

The Paintable Canvas component is a component that can be
custom "painted" using Jython scripting. By responding to the
component's repaint event, a designer can draw using Java2D
anything within the component's bounds. Whenever any dynamic
properties on the component change, the component is re-painted
automatically, making it possible to create dynamic, vector-drawn
components that can represent anything.

A\

Amps
Hz

This component is an advanced component for those who are very comfortable using scripting. It is extraordinarilly
powerful, however, as your imagination is the only limit with what this component can be.

When you first drop a Paintable Canvas onto a window, you'll notice that it looks like a placeholder. If you switch
the Designer into preview mode, you'll see an icon of a pump displayed. The pump is an example that comes pre-
loaded into the Paintable Canvas. By editing the component's event scripts, you can disect how the pump was
drawn. You will notice that the script uses Java2D. You can read more about Java2D here
http://java.sun.com/docs/books/tutorial/2d/index.html. You will notice that as you resize the pump, it scales
beautifully in preview mode. Java2D is a vector drawing library, enabling you to create components that scale very
gracefully.

Tips:

e Don't forget that you can add Dynamic Properties to this component, and use the Styles feature. Use the values
of dynamic properties in your repaint code to create a dynamic component.

e You can create an interactive component by responding to mouse and keyboard events

e You can store your custom components on a custom palette and use them like standard components.

Properties

Focusable focusable BOOLEAN 3

If the component is focusable, it will recieve keyboard input and can detect if it is the focus owner.

Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

e Style Customizer. This means that you can add your own styles to this component.

Events

e mouse
e mouseClicked
e mouseEntered
e mouseExited

e mousePressed


http://java.sun.com/docs/books/tutorial/2d/index.html

e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved
o focus
e focusGained
e focusLost
e paint

e repaint This is a special event for this component only. The event object in this code has special properties:
graphics, width, and height.

e propertyChange

e propertyChange
¢ key

® keyPressed

e keyReleased

e keyTyped

Scripting Functions
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¢ Sound Player Component

Icon in toolbar: Q

Description

The Sound Player component is an invisible component that facilitates audio playback in a FactoryPMI client.
Each Sound Player component has one sound clip associated with it, and will play that clip on demand.
There is a built in triggering system, as well as facilities to loop the sound while the trigger is set.

Properties

Play Mode playMode INT

The Play Mode determines whether the sound is played automatically on trigger or manually.
"Manually" means that you call the component's play () function from a script.
Possible values are:

e Manual (0)
e On Trigger (1)

Loop Mode loopMode INT

The Loop Mode determines how many times the sound is played when triggered.
Possible values are:

e Play Once (0)
e Loop Forever (1)
e Loop N Times (2)

Loop Count loopCount INT
If Loop Mode is "Loop N Times", this is the "N".

Volume volume DOUBLE

The volume to use for playback (from 0.0 to 1.0).
Mute mute BOOLEAN

If true, the clip will be muted during playback.

Trigger trigger BOOLEAN ...0

The clip will be played when the trigger is true, if Play Mode is "On Trigger"

Sound Data soundData BINARY DATA (BYTE[])

The clip that this component will play. Load a *.wav file or other compatible audio clip into this
property. The file will be saved with the component; clients do not need access to a shared file.

Data Quality dataQuality INT j ¢9

The data quality code for any tag bindings on this component.

&



Customizers

e Dynamic Properties Customizer. This means that you can add your own properties to this component.

Events
e mouse
e mouseClicked
e mouseEntered
e mouseExited
e mousePressed
e mouseReleased
e mouseMotion
e mouseDragged
e mouseMoved

e propertyChange

e propertyChange

Scripting Functions

play()
Tells the sound player to play the clip. The clip may be played once, some number of times, or continously
depending on the Loop Mode.
Example:
pl ayer = event.source. parent. get Conponent("Sound Player")
button.play ()

stop ()

Tells the sound player to stop playing the clip. Usefull when loop mode is set to "Loop Forever"
Example:
pl ayer = event.source. parent. getConponent("Sound Player")

button.stop ()
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@ Timer Component

Icon in toolbar: \;)

Description

The timer control is usually used for animation. When running, its Value is incremented by the step by
value, until the value hits the Bound, at which point the count starts over. Other objects can then K \'./
bind to the Value for various purposes. |

For instance, if you set the timer's Bound property to 360, and bind an object's rotation to the Value
property, the object will spin in a circle when the timer is running.

Or, suppose that you have images that make up frames of animation. Name your images: "Frame0.png",
"Framel.png", "Frame2.png". Set the timer's Bound to be 3, Then bind the image path of an image to the following
expression:

"Frame" + {Root Container.Timer.value} + ".png"
How fast the timer counts is up to the Delay property, which is the time between counts in milliseconds.

Want to run a Jython script every time the timer counts? First, make sure you don't actually want to write a Global
Timer Script, which will run on some interval whenever the application is running. In contrast, a script that works
via a Timer component will only run while the window that contains the Timer is open, and the Timer is running. The
way to do this is to attach an event script on the propertyChange event, making sure that event.propertyName
== "value".

Properties

(S

Delay (ms) delay INT

The time between successive counts (after the first count) in milliseconds.

(S

Initial Delay (ms) initialDelay INT

The time between turning the timer on and the first count, in milliseconds.

(S

Running? running BOOLEAN

Controls whether this timer is currently counting, or not.

(S

Value value INT

The current value of the timer. Will increment between 0 and Bound-1 while the timer is running.

Step by step INT

The amount to increment the Value by every Delay milliseconds.

Bound max INT

The upper bound on the Value property.

Customizer
None.



Events
e action
e actionPerformed

e propertyChange

e propertyChange

Scripting Functions
None.
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¢ Signal Generator Component

Icon in toolbar: [~

Description

The signal generator is similar to the Timer component, but its value isn't simply a counter. Instead, you
can choose from a variety of 'signals' familiar to anyone with basic knowledge of electric circuits. The
value will update every Period/Values per Period milliseconds. In other words, the period is the
number of milliseconds it will take for the signal to complete one period of its function. The Values per
Period is the resolution, or number of times the Value will be updated every period.

Properties

Signal Type signalType INT

The kind of signal to emulate.
Possible values are:

e Sine (0)

e Triangular (2)
e Ramp (1)

e Square (3)

e Random (4)

Running? running BOOLEAN ..0

Turns the signal on or off. The value only updates when this is true.

Value value DOUBLE =

The current signal value.

Upper Bound upper DOUBLE

The upper bound of the signal's magnitude.

Lower Bound lower DOUBLE

The lower bound of the signal's magnitude.

Period period INT

The amount of time in which the Value will complete one period of the signal.

Values/Period valuesPerPeriod INT

The number of times the Value will be updated in one period.

Customizer
None.

Events

1]

Loles




e action
e actionPerformed

e propertyChange

e propertyChange

Scripting Functions
None.
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PO Expression Language

As anyone with a little bit of experience using FactoryPMI knows, its real power comes from the abundant ways
that one can bind component properties. While direct property binding and database/SQL binding are easy to figure
out, they do not provide one important binding capability - the ability to bind a property to a calculation based on
one or more other properties. This is where the Expression Language comes into play. The Expression Language is a
very simple language similar in concept to LISP. The following example should shed some light on the purpose behind
the Expression Language.

Suppose that you have a variable in your root container called TempC that you want to display in a Label. You could
bind the text property of the Label to TempC and be done with it. But suppose that you want to display "°c" next

to the value. You could bind the text of the Label to the expression:

{Root Container.TempC} + " °C"

Now lets suppose that you want to show the temperature in Fahrenheit instead of Celsius. You could bind the text
of the Label to the expression:

(1.8 * {Root Container.TempC} + 32) + " °F"

Now the Fahrenheit equivalent to the temperature will be dynamically calculated and shown instead of the Celsius
value.

Expression Language Syntax

As its name suggests, everything in the Expression Language is an "Expression". This means that everything returns
a value. An expression is:

e A Number (integer, floating point, or hexadecimal)

e A Boolean (true or false)

e A String (characters enclosed in double or single quotes)
e An equation of expressions using operators (see below)
e An expression in parenthesis

e A bound SQLTag (see below)

e A bound property (see below)

e A function call (see below)

o A DataSet access (see below)

The expression language is loosely typed, meaning that there js a type distinction (numbers, booleans, strings), but
that most types can automatically be converted to another.

Operators
The following operators are available, and can be used to link together any other expressions:
operatod —Name | Doscrpton
- ‘ Unary Minus ‘ Returns the opposite (negative) of a number. ‘
! ‘ Not ‘ Returns the logical opposite of a boolean. ‘
" Power Raises a number to the power of another number, returns a number. a”b is aP
% Modulus Performs a mod operation on two numbers, returns a number. A%B will return the
remainder of A/B.
* ‘ Multiplication ‘ Multiplies two numbers, returns a number. ‘
/ ‘ Division ‘ Divides two numbers, returns a number. ‘
+ Addition or If both operands are numbers, then adds the two numbers, returns a number.
Concatenation || Otherwise, returns a string which is the first operand concatenated with the
second number.
- H Subtraction H Subtracts two numbers, returns a number. ‘




l 1] 1] |
& ‘ Bitwise AND ‘ Performs a bitwise AND of two numbers. ‘
| ‘ Bitwise OR ‘ Performs a bitwise OR of two numbers. ‘
xor ‘ Bitwise XOR ‘ Performs a bitwise exclusive OR of two numbers. ‘
<< ‘ Left Shift ‘ Porforms a signed bitwise left shift operation ‘
>> ‘ Right Shift ‘ Performs a signed bitwise right shift operation ‘
> Greater Performs a greater-than test, returns a boolean. The operands must be

numbers.
< ‘ Less ‘ Performs a less-than test, returns a boolean. The operands must be numbers. ‘
>= Greater or Performs a greater-than or equal test, returns a boolean. The operands must be
Equal numbers.

<= Less or Equal || Performs a less-than or equal test, returns a boolean. The operands must be
numbers.

= Equal Tests for equality between two expressions, returns a boolean. The operands
must be either booleans or numbers. Anything non-zero is considered true.

I= Not Equal Tests for non-equality between two expressions, returns a boolean. The
operands must be either booleans or numbers. Anything non-zero is considered
true.

&& Logical AND Performs a logical AND operation between two expressions, returns a boolean.
The operands must be either booleans or numbers. Anything non-zero is
considered true.

[ Logical OR Performs a logical OR operation between two expressions, returns a boolean. The
operands must be either booleans or numbers. Anything non-zero is considered
true.

Boun LT

A Bound SQLTag is the use of a SQLTag in an expression. You can reference the SQLTags value, or any of its
other properties. The syntax for a tag's value is:

{ [TagSource] Path/To/Tag}, or to reference another property:

{ [TagSource] Path/To/Tag.property}. Learn more about SQLTags paths here.

(Tip: From within the expression binding window, click on the "Insert Tag" button to browse for tags. The tag you
choose will be inserted at the cursor's current position in your expression)

Bound Properties

A Bound Property is the use of another component's property within an expression. The syntax for a bound
property expression is

{component path.property name}

For example, the text of a button named Button in the Root Container would be accessible from within the
Expression Language using the Expression: {Root Container.Button.text}

(Tip: From within the expression binding window, click on the "Insert Property Value" button to browse for
properties. The property you choose will be inserted at the cursor's current position in your expression)

Functions

The expression language has a number of functions that you can call. All functions follow the format
FunctionName (Expressionl, ExpressionZ,...)

Data types are inferred automatically when possible. See the rest of this section for information on available
functions.

DataSet Access

Most bound properties are values that you can use directly, such as Strings, Integers, etc. However, sometimes



you need to access a value inside a DataSet. To do this, you use the expression language's dataset accessor

operators. These are the square brackets ("[", "]"). Inside the square brackets you can use one or two expressions.

Syntax Description Example

DataSet[String] [Column Name] Mode. {Root Cont ai ner. Tabl e. data}[ "PartName"]
Returns the value in the first
row, at the column with the

same name as the enclosed

String

DataSet[Integer] [Column Index] Mode. { Root Cont ai ner. Tabl e. data}[ 3]
Returns the value in the first
row, at the column at the
position of the value of the
enclosed Integer.

DataSet[Integer, [Row Index, Column Name]| {Root Container. Tabl e.data}[23, "PartName"]
String] Mode. The first argument, the
Integer is the index of the
row to look at. The second
argument, the String is the
name of the column.

DataSet[Integer, [Row Index, Column Index] || {Root Container. Table.data}[23, 3]
Integer] Mode. The first argument is
the index of the row to look
at. The second argument, is
the index of the column.

Note that the expression system doesn't know what data type a given location in a DataSet is going to contain at
runtime. For this reason, you often have to enclose the DataSet Access expression in a type casting function. For
example, to bind an integer property to a DataSet Access expression, you'd have to do it like this:

tol nt ({Root Contai ner.Tabl e.data}[23, 3])
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¢’ Logic Functions

Logic Functions

if(Condition, TrueReturn, FalseReturn)

This function evaluates the expression condition, and returns the value of trueReturn or falseReturn depending on
the boolean value of condition.

Parameters

Condition ‘

A boolean expression to evaluate.

TrueReturn ‘

The value (may be another expression) to return if condition is true.

FalseReturn ‘

The value to return if condition is false.

Example:
i f(1, "ves", "No")
...would return "Yes"
i f(0, "ves", "No")
...would return "No"
i f ({Root Contai ner.CheckBox. sel ected}, "Selected", "Not Selected")
...would return the a description of the state of the checkbox

coalesce(vall, val2, val3...)

This function, which accepts any number of arguments, evaluates each in order, and returns the first non-null
argument. Typically, you would call this with two arguments - the first being something dynamic, the second being
a static value to use as a guard in case the dynamic value is null. The function itself is given the type of the last
argument.

Examples:
coal esce(null, "abc")
...would return "abc"
coal ese("xyz", "abc")
...would return "xyz"
coal ese({Root Contai ner. MyDataSet }[ "ColumnName"], 0)
...would return the value in the dataset if it isn't null, but 0 if it is null.

getBit(value, position)
This function returns the bit (an integer, 0 or 1) in the number value at position position. The least significant bit
in @ number is position 0.

Examples:

getBi t (0, 0)
...would return 0

getBit(1,0)
...would return 1

getBi t (8, 3)
...would return 1

getBi t (8, 2)
...would return 0

switch(value, casel, case’?,...,caseN, returnl, return2,...,returnN,

returnDefault)
This function acts like the switch statement in C-like programming languages. It takes the return value of the value



expression, and compares it to each of the casel through caseN expressions. If value is equal to caseX, then
switch returns valueX. If value is not equal to any of the casel..N, then returnDefault is returned. For Example:

switch(

15, //value
1, //casel
24, // case 2
15, //case 3
44, // return 1
45, // return 2
46, //return 3
-1) //default

...would return 46 because the value (15) matched case 3, so the third return (46) was returned, while:

switch(

35, //value
50, //casel
51, //case 2
60, // return 1
60, // return 2
100) // default

...would return 100 because the value (35) didn't match any of the cases. Also note that the return values
need not be the same type as the case values.

switch(

2, //value

0, //casel

1, //case?2

2, //case 3

"Off", //return 1

"Running", // return 2
"Fault", //return 3
"Unknown State") //default

...would return "Fault".

binEnum(booleanl, boolean2, ...)
This function, whose name stands for "binary enumeration"”, takes a list of booleans, and returns the index of the
first parameter that evaluates to true. For example:
bi nEnun(fal se,true,fal se)
...returns 2 ( the index of the true parameter)
bi nEnum(0, f al se, 15,0, 23)
...returns 3 ( the index of the 15 - the first true parameter)
This function is basically a shortcut for a large switch - if you have a bunch of boolean conditions, and you need to
turn them into an integer (usually for binding a color to).

binEnc(booleanl, boolean2, ...)

This function, whose name stands for "binary encoder”, takes a list of booleans, and treats them like the bits in a
binary number. It returns an integer representing the decimal value of the number. The digits go from least
significant to most significant.
bi nEnc(0, 0, 1, 0)
...returns 4 (the value of 0100)
bi nEnc(true, 0,1, 1,0)
...returns 13 (the value of 01101)

lookup(DataSet, LookupValue, NoMatchValue, [LookupColumn], [ResultColumn])

This looks for LookupValue in the LookupColumn of DataSet. If it finds a match, it will return the value from the
ResultColumn on the same row as the match. If no match is found, NoMatchvalue is returned. Note: The type of



the value returned will always be coerced to be the same type as the NoMatchvalue.

Parameters

DataSet

The DataSet to look through

LookupValue

The value to search for in the DatasSet

NoMatchValue

The value to return if no match is found in the Dataset

[LookupColumn]

0), or a column name (case insensitive).

Optional (Default 0). The column to look for the Lookupvalue in. Can be a column index (starting at

[ResultColumn]

Optional (Default 1). The column to find the return value in. Can be a column index (starting at 0), or

a column name (case insensitive).
For example, suppose {RootContainer.MyDataSet} is:

PRODUCT PRICE CATEGORY

"Apples" 1.99 "Fruit"
"Carrots" 3.50 "Vegetable"
"Walnuts" ‘ 6.25 ‘ "Nut"

| ookup({Root Contai ner.MyDataSet}, "Carrots", -1.0)
lookup({Root Container. MDataSet}, "Grapefruit", -1)

lookup({Root Container. MDataSet}, "Walnuts", "Unknown", 0, "Category")
// Returns "Unknown"

// Returns 3.50

// Returns -1

lookup({Root Container. MDataSet}, "Pecans", "Unknown", 0, 2)
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¢’ Mathematical Functions

The math functions are all very similar, except for round. They all take 1 expression as a parameter, which must be
a number.

The functions are:

e cos (Cosine of an angle in radians)

e sin (Sine of an angle in radians)

e abs (Absolute value of a number)

e acos (Arc Cosine)

e asin (Arc Sine)

e tan (Tangent of an angle in radians)

e atan (Arc Tangent)

e ceil (Ceiling - returns the smallest integer value that is not less than the argument)
e floor (Floor - returns the largest integer value that is not greater than the argument)
e exp (Exponent - returns Euler's number e raised to the power of the argument)

e log (Performs a natural log (base e) of the argument)

e sqrt (Square Root - returns the square root of the argument)

e todegrees (Converts the argument from radians to degrees)

e toradians (Converts the argument from degrees to radians)

round(value, [decimals])
If decimals is omitted, rounds value to the nearest integer. Otherwise, rounds to the number of decimal places
specified.

I Parameters ‘

Value A value to round. ‘

Decimals || If present, this value will be the number of digits past the
decimal point that the number is rounded to.
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¢ Type Functions

The Expression Language is type-safe. This means that expressions such as "hello" / 15 are invalid, because division
does not work on Strings. Sometimes, however, it may be useful to try and coerce a value of one type to another.
For example, suppose you have a text box that a user will type a number into. The text box's bound property is a
String, not a number, so you couldn't use this value in a mathematical expression, or bind an integer property to it.
With the tolnt casting function, you can try to interpret the string as an integer.

All cast functions take 1 required parameter, and 1 optional parameter: the value, and the failover. The value is the
actual value to convert, and failover is an optional value that will be returned if the conversion fails, or the value
was null.

toBoolean(value, [failover])
This function tries to convert value to a boolean, according to the following rules:

e If value is @a number, 0 is false and all other values are true.

e If value is a string, the strings (case insensitive) "on", "true", "t", "yes", "y" are considered true. The strings
(case insensitive) "off", "false", "f", "no", "n" are considered false. If the string represents a number, the first
rule applies. All other strings fail type casting.

e All other types of value fail type casting

toColor(value, [failover])
This function tries to convert value to a color. It assumes that value is a string. If you have integers representing
Red, Green, and Blue values see the color expression. The string value is converted to a color according to these

rules:

e If value is @a name of a color as defined in the table below, the corresponding color will be returned. Note that
color names are case insensitive.

e If value is a hex color string (with or without a leading "#", the color equivalent of that hex string will be used.
Examples: "#FF0000", "556B2F"

e If value is a list of 3 or 4 integers, a color will be created that uses the first three integers as red, green, and
blue values, and the optional fourth integer as an alpha channel value. All values should be between 0 and 255.
The list is free-form, any non-digit characters may be used as delimiters between the digits. Examples:
"(0,0,0)", "23-99-203", "[255,255,33,127]"

toDataSet(value, [failover])

Tries to coerce value into a DataSet. Not many things can be coerced into DataSets. Namely, only DataSets and
PyDataSets can be coerced into DataSets. This is useful for the runScript() expression, to convince the expression
compiler to let you assign the return value of a scripting function to a DataSet property.

toDate(value, [failover])

Tries to coerce value into a Date. If value is a number or a string that represents a number, the number is treated
as the number of milliseconds since the epoch, January 1, 1970, 00:00:00 GMT. If value is a string, it is parsed to
see if it represents a date in one of these two formats: "yyyyMMdd.HHmMmMssSSSZ" or "yyyy-MM-dd HH:mm:ss". If
not, type casting fails.

The failover value must be a number or string with the same restrictions.

toDouble(value, [failover])
Tries to coerce value into a double. If value is a number, the conversion is direct. If value is a string, it is parsed to
see if it represents a double. If not, type casting fails.

toFloat(value, [failover])

Tries to coerce value into a float. If value is a number, the conversion is direct (with possible loss of precision). If
value is a string, it is parsed to see if it represents a float. If not, type casting fails.

toInt or tolInteger(value, [failover])
Tries to coerce value into an integer. If value is a number, the conversion is direct (with possible loss of precision).
If value is a string, it is parsed to see if it represents an integer. If not, type casting fails.



toLong(value, [failover])

Tries to coerce value into a long. If value is a number, the conversion is direct (with possible loss of precision). If
value is a string, it is parsed to see if it represents a long. If not, type casting fails.

Named Colors Table

Color Name Color HEX Color

AliceBlue #FOF8FF
AntiqueWhite #FAEBD7
Aqua #00FFFF
Aquamarine #7FFFDA4
Azure #FOFFFF
Beige #F5F5DC
Bisque #FFE4C4
Black #000000
BlanchedAlmond #FFEBCD
Blue #0000FF
BlueViolet #8A2BE2
Brown #A52A2A
BurlyWood #DEB887
CadetBlue #5F9EAQ
Chartreuse #7FFF00
Chocolate #D2691E
Clear (transparent)
Coral #FF7F50
CornflowerBlue #6495ED
Cornsilk #FFF8DC
Crimson #DC143C
Cyan #00FFFF
DarkBlue #00008B
DarkCyan #008B8B
DarkGoldenRod #B8860B
DarkGray #A9A9A9
DarkGreen #006400
DarkKhaki #BDB76B
DarkMagenta #8B008B
DarkOliveGreen #556B2F
Darkorange #FF8CO00
DarkOrchid #9932CC
DarkRed #8B0000
DarkSalmon #E9967A
DarkSeaGreen #8FBC8F
DarkSlateBlue #483D8B
DarkSlateGray #2F4F4F
DarkTurquoise #00CED1




DarkViolet #9400D3
DeepPink #FF1493
DeepSkyBlue #00BFFF
DimGray #696969
DodgerBlue #1E90FF
Feldspar #D19275
FireBrick #B22222
FloralWhite #FFFAFO
ForestGreen #228B22
Fuchsia #FFOOFF
Gainsboro #DCDCDC
GhostWhite #F8F8FF
Gold #FFD700
GoldenRod #DAA520
Gray #808080
Green #008000
GreenYellow #ADFF2F
HoneyDew #FOFFFO
HotPink #FF69B4
IndianRed #CD5C5C
Indigo #4B0082
Ivory #FFFFFO
Khaki #FOE68C
Lavender #EGEGFA
LavenderBlush #FFFOF5
LawnGreen #7CFCO00
LemonChiffon #FFFACD
LightBlue #ADDBSE6
LightCoral #F08080
LightCyan #EQOFFFF
LightGoldenRodY ellow #FAFAD2
LightGrey #D3D3D3
LightGreen #90EE90
LightPink #FFB6C1
LightSalmon #FFAQ7A
LightSeaGreen #20B2AA
LightSkyBlue #87CEFA
LightSlateBlue #8470FF
LightSlateGray #778899
LightSteelBlue #B0OC4DE
LightYellow #FFFFEO
Lime #00FFOO
LimeGreen #32CD32




Linen #FAFOE6
Magenta #FFOOFF
Maroon #800000
MediumAquaMarine #66CDAA
MediumBlue #0000CD
MediumOrchid #BA55D3
MediumPurple #9370D8
MediumSeaGreen #3CB371
MediumSlateBlue #7B68EE
MediumSpringGreen #00FA9A
MediumT urgquoise #48D1CC
MediumVioletRed #C71585
MidnightBlue #191970
MintCream #F5FFFA
MistyRose #FFE4E1
Moccasin #FFE4B5
NavajoWhite #FFDEAD
Navy #000080
OldLace #FDF5E6
Olive #808000
OliveDrab #6B8E23
Orange #FFA500
OrangeRed #FF4500
Orchid #DA70D6
PaleGoldenRod #EEESAA
PaleGreen #98FB98
PaleTurquoise #AFEEEE
PaleVioletRed #D87093
PapayaWhip #FFEFD5
PeachPuff #FFDABS
Peru #CD853F
Pink #FFCOCB
Plum #DDAODD
PowderBlue #BOEOE6
Purple #800080
Red #FF0000
RosyBrown #BC8F8F
RoyalBlue #4169E1
SaddleBrown #8B4513
Salmon #FA8072
SandyBrown #F4A460
SeaGreen #2E8B57
SeaShell #FFF5EE




Sienna #A0522D
Silver #CO0COCO
SkyBlue #87CEEB
SlateBlue #6A5ACD
SlateGray #708090
Snow #FFFAFA
SpringGreen #00FF7F
SteelBlue #4682B4
Tan #D2B48C
Teal #008080
Thistle #D8BFD8
Tomato #FF6347
Transparent (transparent)
Turquoise #40E0DO
Violet #EE82EE
VioletRed #D02090
Wheat #F5DEB3
White #FFFFFF
WhiteSmoke #F5F5F5
Yellow #FFFFOO
YellowGreen #9ACD32
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¢’ String Functions

concat(valuel, valuel2,..., valueN)
Concatenates all of the parameters into one string. The plus (+) operator does the same.

indexOf (String, Part)
Searches for the first occurrence of the string part inside of the string string. Returns the index of part within
String, or -1 if Part wasn't found.
Examples:
i ndexOf ( "Hamburger", "urge")
...returns 4
i ndexOf ("Test", "")
...returns 0
i ndexOf ("Disfunctional™, "fun")
...returns 3
i ndexOf ("Disfunctional", "marble")
...returns -1
i ndexOf ("banana", "n")
...returns 2

lastIndex0f(String, Part)
Searches for the last occurrence of the string part inside of the string string. Returns the index of this last
occurrence of part within string, or -1 if Part wasn't found.
Examples:
| astI ndexOf ("Hamburger", "urge")
...returns 4
| astIndexOf ("Test", "")

...returns 4

| astI ndexOf ("Disfunctional™, "fun")
...returns 3

| astI ndexOf ("Disfunctional", "marble")
...returns -1

| astI ndexOf ("banana", "n")
...returns 4

len(value)
Returns the number of characters in the String value. If value is a DataSet, returns the number of rows in the
DataSet.

Tower(String)

This expression will take a string and convert it to lower case.
Examples:
| ower ("sTOP")
...returns "stop"

numberFormat (number, pattern)

This function formats the given number according to the pattern.
The pattern consists of several special characters:

Pattern Characters ‘
o ‘ A required digit. ‘
# ‘ Optional digit - 0 is not shown. ‘
’ ‘ Grouping separator. ‘
- ‘ Minus sign ‘
E ‘ Scientific notation operator. ‘




; Separates positive and negative patterns (see below)

%o || Multiply by 100 and show as a percent.

The subpattern separator (";") allows you do define positive and negative patterns. However, this only applies to
outside characters, such as - and (), not grouping. The positive pattern grouping will always be used. To clarify
this, see the examples below. If no negative pattern is specified, the local negation indicator will be added to the
positive pattern ("-" in most cases).

[ Pattern Examples \
| Number [ = Patten |  Result |

5 0 5

5 0.0 5.0 |
5 00.0 05.0

123 #,##0 123

1234 #,##0 1,234

87.329 #,##0 87

1234 #,##0.# 1,234

1234.5 #,##0.# 1,234.5

1234.5 #,##0.00 1,234.50

87.329 #,##0.## 87.33

87.329 #,##0.0000 87.3290

-1234 #,##0 -1,234

-1234 #,##0;(#) (1,234)

1234 | 0.###E0 1.234E3

repeat(string, count)
Returns the given string, repeated some number of times.
repeat ("hello", 2)
...returns "hellohello"
repeat ("hello", 0)
...returns ™"

split(string, regex, [limit])

This function takes the string string and splits it into a bunch of substrings. The substrings are return as a
DataSet with one column called "parts". The split occurs wherever the regular expression regex occurs. Don't be
intimidated by the regular expression, this is normally just another string, like "," for comma separated lists.

The optional limit argument, if greater than zero, limits the number of times the regex pattern is applied to 1imit-1.
Put another way, it limits the length of the resulting dataset to length 1imit. If 1imit is non-positive then the
regex pattern will be applied as many times as possible and the returned dataset can have any length. If 1imit is
zero (the default) then the pattern will be applied as many times as possible, the returned dataset can have any
length, and trailing empty strings will be discarded.

Examples:
split("hello,world",",")
. returns

"hello"

"world"

:




split("boo:and:foo",":")
. returns

parts

W|

o
o
o

||a nd"

I

|lfooll

split("boo:and:foo",":", 2)
. returns

parts

|

"booll

"and:foo"

substring(String, StartIndex, [EndIndex])

Substring will return the portion of the string from the StartIndex to the EndIndex, or end of the string if Endindex is
not specified. All indexes start at 0, so in the string "Test", "s" is at index 2.

Examples:
substri ng("unhappy", 2)

...returns "happy"

substri ng("Harbison", 3)
...returns "bison"

substri ng("emptiness", 9)
...returns ™"

substri ng("hamburger", 4, 8)
...returns "urge"

substri ng("smiles", 1, 5)
...returns "mile"

trim(String)
This expression will take a string and trim off any leading and/or trailing whitespace.
Examples:
tri m"Hello Bob ")
...returns "Hello Bob"
trim " Exit")
...returns "Exit"

upper(String)
This expression will take a string and convert it to upper case.
Examples:
upper("Hello")
...returns "HELLO"
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¢’ Color Functions

brighter(color)

Returns a color one shade brighter than the argument color.
bri ghter(col or(200,0,0))
...returns this color:

color(red, green, blue, [alpha])

Creates a color using the given red, green, and blue amounts, which are integers between 0-255. The optional
alpha channel to the color controls transparency. See the documentation for the toColor function for more flexible
color creation.

Parameters

red ‘ The amount of red in the color (between 0-255).

green ‘ The amount of green in the color (between 0-255).

blue ‘ The amount of blue in the color (between 0-255).

[alpha]| How transparent the coloris (between 0-255; O=totally
transparent, 255=opaque).

col or (255, 0, 0)
...returns this color: [}

darker(color)

Returns a color one shade darker than the argument color.
darker(col or(255,0,0))
...returns this color:

gradient(Value, Low, High, LowColor, HighColor)

Based on the position of parameter value between parameters Low and High, returns a color which is the
appropriate gradient mix of LowColor and HighColor.

Parameters ‘
Value The numeric value to determine the color mix. ‘
Low The numeric lower bound. If Value is equal to or less than

Low, LowColor will be returned.

High The numeric upper bound. If Value is equal to or greater
than High, HighColor will be returned.

LowColor ‘ The low color of the gradient. ‘

HighCoIor‘ The high color of the gradient. ‘

gradi ent (0, 0, 100, col or(255,0,0), color(0,0, 255))
...returns this color:
gradi ent (100, 0, 100, col or(255,0,0), col or(0,0, 255))
...returns this color: i
gradi ent (60, 0, 100, col or(255,0,0), col or(0,0, 255))
...returns this color: i
gradi ent ({Root Contai ner.Tank.val ue}, 0, 100, col or(255,0,0), col or(0,0, 255))
...will return a gradient from red to blue based on the level of a tank.
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¢’ Date Functions

dateArithmetic(Date, ChangeAmount, CalendarField)

Parameters

Date ‘

The date to operate on.

ChangeAmount ‘

The integer amount, positive or negative, to add to the date.
CalendarField ‘

The field of the Date to add ChangeAmount to. Possible options are:

e "second" e "hr"

e "sec" e "day"

e "minute" e "week"
e "min" e "month"
e "hour" e "year"

dateArithmetic will add the amount specified to the field of the date specified. Note that the date fields can be
pluralized.

Examples:
dateAri thmeti c({Root Contai ner.DatePi cker.date}, 5, "hour")
...returns a new date, five hours after the date in the DatePicker component.
dateAri thmeti c({Root Contai ner.DatePi cker.date}, -8, "days")
...returns a new date, eight days before the date in the DatePicker component.

dateDiff(Datel, Date?2, CalendarField)

Parameters

Date1 ‘

The first date to compare.
Date2 ‘

The second date to compare.
CalendarField ‘

The field of the pate to calculate the difference for. Possible options are:

e "second" e "hr"

e "sec" e "day"

e "minute" e "week"
e "min" e "month"
e "hour" e "year"

dateDiff will calculate the amount of time between the given two dates in the unit given. The return value will be a
floating point value, meaning that parts of units are considered. The exception to this rule is for the months and
years fields, which will always return an integral difference. If Date2 is after Datel, the return value will be positive,
otherwise it will be negative.

Examples:
dateDi ff(toDate("2008-2-24 8:00:00"), toDate ("2008-2-24 8:15:30"), "minute")



...returns a 15.5
dateDi ff(toDate("2008-2-24 8:00:00"), toDate ("2008-3-12 9:28:00"), "month")

...retums a 1.0
dateDi ff(toDate("2008-2-24 8:00:00"), toDate ("2008-3-12 9:28:00"), "day")
...returmns a 17.02

dateExtract(Date, CalendarField)

Parameters

Date

The date from which to extract the value of a calendar field.
CalendarField

The field of the pate to return. Possible options are:

e "second" e "hr"

e "sec" e "day"

e "minute" e "week"
e "min" e "month"
e "hour" e "year"

dateExtract will return the integer value of a specific field inside of a date. For instance, the year. Note: months
are returned zero-indexed. That is, January is month 0, February is month 1, and so on.

Examples:
dateExtract ({Root Contai ner.DatePicker.date}, "year")
...returns the year in the date in the DatePicker component.

dateFormat(Date, Pattern)

Returns the given Date as a string formatted according to Pattern.
For the following table, assume the Date is 7/8/2005 3:05:00 PM (July 8th, 2005).

Pattern Components ‘

Character] _______Function | Example

M Month 7

MM Month, forced 2 digits 07

MMM Name of month, abbreviated. Jul

MMMM Name of month, full July

d Day of the month. 8

dd Day of the month,forced 2 digits. 08

E Day of the week, abbreviated. Sun

EEEE Day of the week, full. Sunday

Yy Year - abbreviated. 05

YYYY Year - Full 2005

H Hour of the day (0-23) 15

h Hour of the day (1-12) 3

m Minute 5

mm Minute, forced 2 digits. 05

s Seconds 00




a AM/PM marker PM

z Time zone, abbreviated. PST

zzzz Time zone, full Pacific Standard Time

[ Pattern Examples \

| Pattern Result

MM/dd/yyyy 07/08/2005

MMMM d, yyyy July 8, 2005

M/d/yy himm a 7/8/05 3:05 PM

yyyy-MM-dd H:mm:ss 1999-01-08 14:05:06 Database format

now([pollRate])
Returns the current time. Will update every 1second by default, or at the rate specified by the pollRate parameter
if present. Use a poll rate of zero to turn off updates.

Parameters

[pollRate]

An integer representing how long (in milliseconds) between updates. Whenever this function
updates, the expression bind that it is a part of will execute. The default is 1000. Use 0 to disable
updates.

Example:
To simply bind to the current date:
now()
...would return a Date

To set up a clock, you can format the date like this:

dateFormat (now(), "MMM d, h:mm a")
...would return a string like "Feb 12, 9:54 AM"
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¢ Aggregate Functions

groupConcat(DataSet, Column, Separator)

Concatenates all of the values in the given Column of the given Dataset into a string, with each value separated
by the string separator. Any null values in the column are ignored.

Parameters

DataSet ‘

A DataSet that contains the column of data that this aggregate function will operate on.

Column ‘

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Separator ‘

A string that will be placed in between each value

Example:
For this dataset:

[ over |

llba rll

llbazll

|
“foo" ‘
|

groupConcat ({Path. To. MyDataSet}, 0, ", ™)
...would return the string "bar, foo, baz"

groupConcat ({Path.To.MyDataSet}, "Label", "$")
...would return the string "bar$foo$baz"

max(DataSet, Column)
Finds and returns the maximum value in the given Column of the given bDateset. Any null values in the column are
ignored. If there are no rows in the dataset, zero is returned.

Parameters

DataSet ‘

A DataSet that contains the column of data that this aggregate function will operate on.

Column ‘

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

max({Path. To. M\yDataSet }, 0)
...would return 9



maxDate(DataSet, Column)
Finds and returns the maximum date in the given Column of the given Dateset. Any null values in the column are
ignored. If there are no rows in the dataset, null is returned.

Parameters

DataSet ‘

A DataSet that contains the column of data that this aggregate function will operate on.

Column ‘

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

[ pate |

2006-09-17 8:00:00 |
2006-09-17 8:30:00 |
|
|

2006-09-17 9:00:00
2006-09-17 9:30:00

maxDat e( {Path. To. MyDataSet };, 0)
...would return 2006-09-17 9:30:00

mean(DataSet, Column)
Calculates the mean (a.k.a average) for the numbers in the given Column of the given Dateset. Any null values in
the column are ignored. If there are no rows in the dataset, zero is returned.

Parameters

DataSet ‘

A DataSet that contains the column of data that this aggregate function will operate on.

Column ‘

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

[ vaiwe |

5 |
6 |
8 |
0 |

mean({Path. To. MyDataSet }, 0)
...would return 7

median(DataSet, Column)
Calculates the medain for the numbers in the given Column of the given Dateset. Any null values in the column are
ignored. If there are no rows in the dataset, zero is returned.



Parameters

DataSet

A DataSet that contains the column of data that this aggregate function will operate on.

Column

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

[ vaie |

5
6
8
9

medi an({Path. To. M\yDataSet }, 'value')
...would return 7

min(DataSet, Column)
Finds and returns the minimum value in the given Column of the given Dateset. Any null values in the column are
ignored. If there are no rows in the dataset, zero is returned.

Parameters

DataSet

A DataSet that contains the column of data that this aggregate function will operate on.

Column

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

[ veuwe |

5
6
:
9

m n({Path. To. M\yDataSet }, 0)
...would return 5

minDate(DataSet, Column)
Finds and returns the minimum date in the given Column of the given bDateset. Any null values in the column are
ignored. If there are no rows in the dataset, null is returned.

Parameters

DataSet

A DataSet that contains the column of data that this aggregate function will operate on.

Column



A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

[ pate ]
2006-09-17 8:00:00
2006-09-17 8:30:00 |
2006-09-17 9:00:00
2006-09-17 9:30:00

m nDat e({Path. To. MyDataSet }, 0)
...would return 2006-09-17 8:00:00

stdDev(DataSet, Column)
Calculates the standard deviation for the numbers in the given column of the given Dateset. Any null values in the
column are ignored. If there are no rows in the dataset, zero is returned.

Parameters

DataSet

A DataSet that contains the column of data that this aggregate function will operate on.

Column

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:

[ veuwe |

5
6
:
9

stdDev({Path. To. MyDataSet }, 'value')
...would return 1.5811

sum(DataSet, Column)
Calculates the sum of the numbers in the given column of the given pateset. Any null values in the column are
ignored. If there are no rows in the dataset, zero is returned.

Parameters

DataSet

A DataSet that contains the column of data that this aggregate function will operate on.

Column

A Column index (starting at zero) or column name (case insensitive) of the column in which to
operate

Example:
For this dataset:



[_value |

ol NG,

sunm({Path. To. MyDataSet }, 'value')
...would return 28
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¢ Advanced Functions

forceQuality(value, [quality])
Returns the given value, but overwrites the quality of that value. If the quality argument is ommitted, the quality will
be GOOD. This is a way to have expressions opt-out of the quality overlay system. You can also force a specific
quality code here by including the quality argument.
forceQuality({[]Tanks/Tank15})
...returns value of the tag, but always with a good quality regardless of the quality of the tag.
forceQuality({[]Tanks/Tank15}, 410)
...returns value of the tag, but always with a TAG_DISABLED(410) quality.

runScript(scriptFunction, [pollRate])
Runs a single line of Python code as an expression. If a poll rate is specified, the function will be polled. This is a very
powerful way for you to add extensions to the Expression Language. For instance, one could write a script library
function called app.weather.getTempAt(zip) that queried a web service for the current temperature at a given
zipcode, and then bind the value of a label to the return value of that function.
runScri pt ("app.weather.getTempAt ('95818"')", 15000)
...returns temperature in beautiful Sacramento, CA, USA. Polls for a new temperature every 15 seconds. Note:
app.weather.getTempAt is @ hypothetical scripting function that you could write. Just to show that such a
function is not only possible, but simple, here is an implementation for the hypothetical app.weather module:

# This function would query Yahoo Weather for the temperature at
# the given zipcode and find the temperature using a regular expression
def getTempAt (zipCode) :

import fpmi

import re #Regular Expression library

response = fpmi.net.httpGet ("http://xml.weather.yahoo.com/forecastrss?p=" + str(zipCode))

# NOTE - ifyou've never seen regular expressions before, don't worry, they look
# confusing even to people who use them frequently.

pattern = re.compile('.*?<yweather:condition (.*?)/>', re.DOTALL)
match = pattern.match (response)
if match:
subText = match.group (1)
temp = re.compile('.*?temp="(.*?)"") .match (subText) .group (1)
return int (temp)
else:
fpmi.gui.errorBox ("Yahoo weather service changed")
return -1
tag(path)

Returns the value for the given tag path. The path can point to a non-value property of a tag.
tag("[]1Tanks/Tankl5")
...returns value of the tag.
tag("[]1Tanks/Tankl5.Tooltip")
...returns tooltip meta property of the tag.

t ag( "[]1Tanks/Tank" + {Root Container.TankNum} + ".Tooltip")
...returns tooltip meta property of the tank referenced by the dynamic property. While this is possible, we
recommend using indirect tag binding instead.
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¢’ Jython - Overview

The Jython Language

FactoryPMI makes extensive use of the Jython scripting language. Jython is the Java version of the popular
scripting language Python. The language is identical to Python, the main difference is that for advanced users, the
entire Java standard library is available to use. FactoryPMI uses Jython because it gracefully combines ease-of-use,
readability, and power. Jython is an extremely powerful programming language.

Many users will be able to use FactoryPMI without ever using Jython (directly). However, if you are working on an
advanced project with some very custom requirements, you will probably want to spend some time learning Jython.
While we provide a simplified introduction to the Jython language here, covering every aspect of it would require an
entire book! Fortunately, other more qualified authors have already written these books. We recommend anyone
using FactoryPMI in an advanced manner pick up a copy of Jython Essentials by Samuele Pedroni and Noel Rappin,
published by O'Reilly & Associates. (ISBN 0-596-00247-5).

Using Jython in FactoryPMI
There are 3 different areas where one will encounter Jython within a FactoryPMI project.

1. Action Scripts. Action scripts are the most commonly encountered Jython scripts in FactoryPMI. These
scripts, which can also be thought of as event handlers, run every time an event is fired from a
component. These are often in direct response to the user, such as mouse clicks, mouse movement, key
presses, component focus, etc. Events can also be fired for other reasons, such as a property of a
component changing. See Action Scripts for more detail.

2. Global Event Scripts. Global scripts are scripts that run in response to global events - they are not tied to
a particular window or component. Types of global event scripts are:

e Project Startup. Use these to run initializing code if needed.
e Project Shutdown. Use this to run clean-up code before an application is closed, if needed.

e Project Shutdown Interception. This can be used to intercept the shutdown event and cancel it. This
is useful if you want to restrict the ability to shut down the FactoryPMI client.

e Keystroke. Use these scripts to respond to specific keystrokes (like the F-keys) to implement mouse-
free navigation, or to access commonly used functions

e Timer. Use these to run scripts repeatedly on a timer.

3. Global Script Modules. Never cut-and-paste Jython code into multiple action scripts! Instead, write
commonly used functions once and put them in the app module, a user-defined global module. This makes

project maintenance much nicer, as well as allowing the opportunity to write complicated, industry-specific
modules and copy them to multiple projects.

Built-in Jython Modules

Much of the Jython you write will involve calling functions from the FactoryPMI built-in modules. These functions
facilitate interaction with your datasources, window navigation, etc. A detailed reference to the FactoryPMI built-in
modules can be found here.
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¢’ Jython Language

Jython is a very easy to use and human-readable programming language. Those not familiar with procedural
languages (Ladder Logic is not a procedural language. C, FORTRAN, Java, Pascal, and Delphi are examples of
procedural languages), it should be quite easy to pick up and use. Those already familiar with procedural languages
will likely find Jython not only easy to use, but refreshingly concise and elegant.

As explained below, Jython and Python are identical languages. Because of the popularity of the Python language,
there is a veritable plethora of tutorial resources available, both in print and electronically. Also, we have sprinkled
small example Jython scripts that should be very readable and useful in real-life situations. As you go through some
of these tutorials, we'd like to point your attention to the FactoryPMI "Script Playground", which lets run Jython
scripts in a console-like environment. This is found in the Designer under Tools > Advanced.

e Non-Programmers Tutorial For Python. (by Josh Cogliati) This is a great resource for people who aren't very
familiar with procedural languages. It starts at the beginning - introducing statements and variables, and covers
the various Python variable types.

e lLearn to Program using Python. (by Richard Baldwin) This page works well as a reference and as a tutorial.

e Python Tutorial. This is the official python tutorial. It covers pretty much everything, and is well organized. You
can skip chapter 2, as you will be using FactoryPMI as your interpreter.

Advanced users: don't be fooled by Python's elegant, readable and forgiving syntax: it is not just a beginner's
language. Python supports a variety of programming styles, from simple scripts to a fully polymorphic Object-
Oriented application.

Nuts and Bolts

Jython is the same language as the popular language Python. Jython is simply Python running in Java (as opposed
to Python running in C, which is what most people are familiar with). So, if you know Python, you know Jython. The
major difference is that in Jython, the entire Java standard library is available to use, for the more advanced user.
In FactoryPMI, there are some more differences. In order to keep the Jython scripting engine smaller, only parts of
the Python standard library are included.
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¢’ Jython - Action Scripts (Events)

Action Scripts

Many of the scripts that you write will be Action Scripts. These are scripts that are linked to a specific component
action. For instance, you could pop up a message when an image component is clicked, or you could send an SQL
query to the database whenever the letter 'p' is typed into a text box.

Each action script has three things in its namespace before the script starts running:

e fpmi The fpmi module is automatically imported into action scripts. This saves you from having to type
'import fpmi' at the top of all of your action scripts. More on the fpmi module can be found in the Built-in
Modules section.

e app The app module is automatically imported as well. See the Global Script Module page for more information.

e event The event object is the heart of the action script. This object provides specific information about the
event you are handling, as well as providing a handle into the window.

The Event Object

The event object is what sets action scripts apart from other scripts that you may write (like global modules or
global events). You can think of the event object as your link into the context of the event you are responding to.
This object will contain information about that event. So each type of event will have different information in its
event object. For instance, to find out how many times the mouse was clicked on a mouseClicked event, you can
use event.clickCount. To find out the name of a property that changed on a propertyChange event, you can
use event.propertyName. But you can't use event.propertyName ONn a mouseClicked event, because the mouse
event doesn't support that property.

The event object for all types of events share one property: the source property. This property gives you a

reference to the component that caused the event you are responding to. For instance, if you are responding to
the mouseClicked event on a Label component, event.source in that script will be the Label. This allows you to

do things like:

event.source.text = "I was clicked"
This would change the text of the label to "I was clicked" when the user clicks the label.

Event Sets

The various events that occur in FactoryPMI are organized into event sets. An event set is a set of related events,
such as mouse events (clicking, pressing, hover, etc) or key events. All of the events in an event set share the
same kind of event object.

The rest of this page serves as a reference to the types of events that you will come across while writing action
scripts in FactoryPML.

e action

e cell

e focus

e item

e key

® mouse

e mouseMotion

e propertyChange

action

Events:

e actionPerformed



This event is fired when the 'action' of the component occurs. What this action is depends on the type of
the component. Most commonly, this is used with buttons, where the action is that the button was
pushed, via a mouse click or a key press. See the component reference for details on what the action
means for other components.

event object properties:

® source
The source component for this event.

cell

Events:

e cellFEdited
This event is fired when a cell in a table component is edited.

event object properties:

e source
The source table component for this event.

e oldValue
The old value in the cell.

e newValue
The value the cell has changed to.

® row
The row in the dataset this edit occured at.

e column
The column in the dataset this edit occured at.

focus

Events:

e focusGained
This event occurs when a component that can receive input, such as a text box, receives
the input focus. This usually occurs when a user clicks on the component or tabs over to
it.

e focuslost
This event occurs when a component that had the input focus lost it to another component.

event object properties:

e source
The source component for this event.

e oppositeComponent
The other component involved in this focus change. That is, the component that lost focus
in order for this one to gain it, or vise versa.

item

Events:

e itemStateChanged
This event is found on components that can be 'on' or 'off', such as Checkboxes, Radio
Buttons, and Toggle Buttons. This event is the best way to respond to the state of that
component changing.

event object properties:

e source
The source component for this event.



e stateChange

An integer that indicates whether the state was changed to "Selected" (on) or
"Deselected" (off). Compare this to the event object's constants to determine what the
new state 1is.

event object constants:

e SELECTED

The code for a selected state.

e DESELECTED

The code for a deselected state

Example:

if event.stateChange == event.SELECTED:

print 'This component was selected'

else:

print 'This component was deselected’

key

Events:

keyPressed
Fires when a key is pressed and the source component has the input focus. Works for all
characters, including non-printable ones, such as SHIFT and F3.

keyReleased
Fires when a key is released and the source component has the input focus. Works for all
characters, including non-printable ones, such as SHIFT and F3.

o kevTyped

Fires when a key is pressed and then released when source component has the input focus.
Only works for characters that can be printed on the screen.

event object properties:

source
The source component for this event.

keyCode
The key code for this event. Used with the keyPressed and keyReleased events. See below
for the key code constants.

keyChar
The character that was typed. Used with the keyTyped event.

keyLocation

Returns the location of the key that originated this key event. Some keys occur more than
once on a keyboard, e.g. the left and right shift keys. Additionally, some keys occur on

the numeric keypad. This provides a way of distinguishing such keys. See the KEY LOCATION
constants below. The keyTyped event always has a location of KEY LOCATION UNKNOWN.

altDown
True (1) i1f the Alt key was held down during this event, false (0) otherwise.

controlDown
True (1) i1f the Control key was held down during this event, false (0) otherwise.

shiftDown
True (1) i1f the Shift key was held down during this event, false (0) otherwise.

event object constants:

e VK_0 through VK_9

The key codes for the 10 digits.

e VK A through VK_2Z

The key codes for the 26 letters.



e VK F1 through VK_F24
The key codes for the F-keys.

e VK _ALT
The key code for the Alt key.

e VK_CONTROL
The key code for the Control (CTRL) key.

e VK_DOWN
The key code for the Down arrow key.

e VK_END
The key code for the End key.

e VK ENTER
The key code for the Enter key.

e VK_HOME
The key code for the Home key.

e VK INSERT
The key code for the Insert key.

e VK LEFT
The key code for the Left arrow key.

e VK _PAGE_DOWN
The key code for the Page Down key.

e VK_PAGE_UP
The key code for the Page Up key.

e VK_RIGHT
The key code for the Right arrow key.

e VK_SHIFT
The key code for the Shift key.

e VK_SPACE
The key code for the Space key.

e VK _TAB
The key code for the Tab key.
e VK UP
The key code for the Up arrow key.

e KEY LOCATION_LEFT
The location code for the left.

e KEY LOCATION_NUMPAD
The location code for the numeric keypad.

e KEY LOCATION_ RIGHT
The location code for the right.

e KEY LOCATION_STANDARD
The location code for standard keys.

e KEY LOCATION_UNKNOWN
The location code for the an unknown location.

Examples:

# This would be for a keyPressed or keyReleased event
#on a text field
if event.keyCode == event. VK ENTER and event.control Down:
# The user pressed CTRL-Enter, insert the text in the database
fpmi.db. runlUpdat eQuery("INSERT INTO MyTable (text column)
event.source.text)

# This would be for a keyTyped event
#on any input component
print 'You typed ' + event.keyChar

VALUES

( |l

o

°

S')"

%



mouse

Events:

e mouseClicked
This event signifies a mouse click on the source component. A mouse click the combination
of a mouse press and a mouse release, both of which must have occurred over the source
component. Note that this event fires after the pressed and released events have fired.

e mouseEntered

This event fires when the mouse enters the space over the source component.

e mouseExited
This event fires when the mouse leaves the space over the source component.

e mousePressed
This event fires when a mouse button is pressed down on the source component.

e mouseReleased
This event fires when a mouse button is released, if that mouse button's press happened
over this component.

event object properties:

e source
The source component for this event.

e button
The code for the button that caused this event to fire.

e clickCount
The number of mouse clicks associated with this event.

e X
The x-coordinate (with respect to the source component) of this mouse event.

*y
The y-coordinate (with respect to the source component) of this mouse event.

e popupTrigger
Returns True (1) if this mouse event is a popup trigger. What constitutes a popup trigger
is operating system dependent, which is why this abstraction exists.

e altDown
True (1) if the Alt key was held down during this event, false (0) otherwise.

e controlDown
True (1) if the Control key was held down during this event, false (0) otherwise.

e shiftDown
True (1) if the Shift key was held down during this event, false (0) otherwise.

event object constants:

e NOBUTTON
Indicates no mouse buttons were involved in this event.

e BUTTON1
Indicates mouse button #1.

e BUTTON2
Indicates mouse button #2.

e BUTTON3
Indicates mouse button #3.

Example:

# This script would run on double-click of the main mouse button
if event.clickCount == 2 and event. button == event. BUITONI:
fpmi.gui.messageBox("You double clicked this component.")



mouseMotion

Events:

mouseDragged
Fires when the mouse moves over a component after a button has been pushed.

mouseMoved
Fires when the mouse moves over a component, but no buttons are pushed.

event object properties:

source
The source component for this event.

button
The code for the button that caused this event to fire.

clickCount
The number of mouse clicks associated with this event.

x
The x-coordinate (with respect to the source component) of this mouse event.

Y
The y-coordinate (with respect to the source component) of this mouse event.

popupTrigger
Returns True (1) 1if this mouse event is a popup trigger. What constitutes a popup trigger
is operating system dependent, which is why this abstraction exists.

altDown
True (1) i1f the Alt key was held down during this event, false (0) otherwise.

controlDown
True (1) i1f the Control key was held down during this event, false (0) otherwise.

shiftDown
True (1) i1f the Shift key was held down during this event, false (0) otherwise.

event object constants:

NOBUTTON
Indicates no mouse buttons were involved in this event.

BUTTON1
Indicates mouse button #1.

BUTTONZ2
Indicates mouse button #2.

BUTTON3
Indicates mouse button #3.

propertyChange

Events:

propertyChange

Fires whenever a bindable property of the source component changes. This works for
standard and custom (dynamic) properties.

event object properties:

source
The source component for this event.

newValue
The new value that this property changed to.

oldvalue
The value that this property was before it changed. Note that not all components include



an accurate oldValue in their events.

e propertyName
The name of the property that changed. NOTE: remember to always filter out these events
for the property that you are looking for! Components often have many properties that
change.

Example:

# This script would run on the propertyChange event of a numeric text
#field, so that processing could be done whenever the number changed.
if event.propertyName == '"intValue':
fpmi.gui. messageBox("The value changed to: %d" % event.newValue)
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¢’ Jython Global Scripts

Global Jython Module - the app package.

Often when writing your action scripts, you will find that you may write the same code over and over. Or maybe
you write the code once, and then copy that component multiple times. These are both situations where you should
write a global function.

For example, suppose you want to make a button that sets a bit in the database, but only if the user has the
appropriate security clearance. Lets say that the bit is a control bit that turns a motor on. Your button's action
script would look like this:
i f "Supervisor" in fpmi.security.getRoles () :
fpmi.db.runUpdateQuery ("UPDATE Motors SET Running = 1 WHERE MotorNum=2")
else:
fpmi.gui.errorBox ("You don't have access to turn the motor on.")

Now, you copy that button around on your screens, modifying the query to read "WHERE MotorNum=3", "WHERE
MotorNum=4", etc. What's wrong with this? One day, the operators are going to approach you saying, "Hey, how
come only supervisors can turn motors on. We should be able to also". Then, you would have to edit each button
to allow users with the "Operator" role to turn the motor on. This is an error-prone headache that you want to
avoid.

Instead, what you should do is add a global module for motor control. To access your application's custom modules,
click on the Project > Script Modules menu. You will see that you can add new packages and modules. A package
is simply a way to organized multiple modules. All of your modules and packages will be in the app package. A
module is a jython script that usually defines jython functions.

Create a new module under the app package, called motorcontrol. In the new app.motorcontrol module, we
want to create a function that can turn any motor on. It would look like this:
def startMotor(notorNum:
i mport fpm #NOTE - functions don't get the fpmi module imported automatically
if "Supervisor" in fpmi.security.getRoles() or "Operator" in fpmi.security.getRoles():
fpmi.db.runUpdateQuery ("UPDATE Motors SET Running=1 WHERE MotorNum=%d" % motorNum)
else:
fpmi.gui.errorBox ("You don't have access to turn the motor on.")

Now, all of our buttons should be modified to run the following script:

app. mtorcontrol . start Mtor(2)
Now, your buttons are insulated against changes! If later they decide that everyone should be able to turn on a
motor, or if an "Are you sure?" confirmation box should be added, you only have to change one script.

Tips & Tricks - Global Variables

It is often useful to use a global variable. Of course, in Jython, all running scripts have two namespaces, their local
namespace, and the global namespace. So, you can simply declare that a name should be found in the global
namespace, and use it. However, you usually want to be able to control the variable a bit more, including what it
gets initialized to. For this reason, we like to wrap access to global variables in accessor methods. For example, the
following two accessor methods allow getting and setting the value of the global variable "MyVar", which would
have an initial value of "Initial Value". This would be a in a global module, like app.variables
def getMyVar():
gl obal MyVar
try:
return MyVar
except NameError:
MyVar='Initial Value'
return MyVar

def setMyVar (newValue):
global MyVar
MyVar = newValue
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¢’ Modules - Overview

Much of what you will do in Jython will be calling functions in the FactoryPMI internal jython modules. These
modules reside in the fpmi module, which is automatically imported into component event scripts. These modules
contain useful functions to do common tasks such as communicating with the database and switching between
windows. There are five modules contained in the fpmi module. They are:

fpmi.qui |
Contains many functions to manipulate the FactoryPMI GUI. These include opening, closing, and
swapping between windows, and displaying error and message dialogs.

fpmi.db ‘
Contains functions to communicate with datasources

fpmi.security ‘

Contains functions to deal with security issues, such as username and roles

fpmi.net ‘
Contains network related functions.

fpmi.print ‘
Contains functions to facilitate printing from FactoryPMI

In general, to use a function simply call its fully qualified name, with the required parameters. For instance, to close
a window you might call: fpmi.gui.closeWindow("MyWindow"). Remember, function names are case sensitive.
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P Modules - gui
The fpmi.gui module provides a number of useful functions dealing with the user interface:

chooseColor(Color, [Titlel)
Prompts the user to pick a color using the default color-chooser dialog box.

Parameters

’ Color

The color that the chooser dialog will use as a starting point.

] Title

The title of the dialog box. (optional - default is "Choose Color")
Example:

# This code would be placed in the actionPerformed event of a button,
#and would change the background color of the container the button was placed in.

parent = event.source.parent
newColor = fpmi.gui.chooseColor (parent.background)
parent.background = newColor

color(Red, Green, Blue, [Alpha])

Returns a color object.

Parameters

| Red

The amount of red (0-255) in the color.

’ Green

The amount of green (0-255) in the color.

] Blue

The amount of blue (0-255) in the color.

| [Alpha]

(Optional) The transparency of the color, with 0 being totally transparent, and 255 being totally opaque.

Example:
nyConponent = event.source
nyConponent . background = f pmi . gui.col or(255,0,0) #turn the component red

color (Name)
Returns a color based on a name.

Parameters

’ Name

The name of a color. Possibilities are:

e black

e blue

e cyan

e darkGray

e gray

e green

e lightGray

e magenta

e orange

e pink

e red

e white

e yellow
Example:

nyConponent = event.source
nyConponent . background = fpm.qgui.color('red') #turnthecomponentred



confirm(Message, Title)
Displays a confirmation dialog box with "Yes" and "No" options. Returns true (non-zero) if "Yes" is chosen, zero otherwise.

Parameters

’ Message ‘

The message (question) to show.

[ Title \
The title of the dialog box.

Example:

# By using the confirm function in an if statement, we can let the user

# confirm an action. In this case, we shut down the plaint if the user

# confirms it, otherwise, we don't do anything

if fpmi.gui.confirm("Are you sure you want to shutdown the plant?", "Really Shutdown?"):
fpmi.db.runUpdateQuery ("UPDATE ControlTable SET Shutdown=1")

createPopupMenu(FunctionNames, Functions)
Creates a popup menu object, which can then be used in mouse click events to display the popup menu over a component.

Parameters

’ FunctionNames ‘

A Jython sequence of function names.

’ Functions ‘

A Jython sequence of function objects OR a sequence of (FunctionNames, Functions) sequences for submenu entries..

To use this function, first create a Jython sequence whose entries are strings, and another sequence whose entries are Jython functions. The
strings will be the items that are displayed in your popup menu, and when an item is clicked, its corresponding function will be run. Your functions
must accept an event object as an argument.

To show the popup menu, just store the menu object that this function returns, and then call that object's show (eventobject) function, where
eventObject is the event object for a mousePressed or mouseReleased event on the component you wish the popup menu to be shown on.

Best Practices. It is best to have the menu object created only once via an application specific library function. Then, call the show
(eventObject) function on both the mousePressed and mouseReleased events on your component. The reason for this is that different operating
systems (Windows, Linux, MacOS) differ in when they like to show the popup menu. The show (eventobject) function detects when the right time
is to show itself, either on mouse press or release.

The following example shows a popup menu being used to acknowledge alarms in an alarm table by right-clicking on the table, and choosing either
to acknowledge the selected alarm or all alarms.

This would be put in a project library module called app.util:

def getAlarmPopup () :

# Declare that alarmPopup should be found in the global namespace

global alarmPopup

try:
#If this function has been run before, this will work
return alarmPopup

except NameError:
#If this function hasn't been run before, this will run
import fpmi, app

# This function will be the "Acknowledge" entry in the popup menu
def ack(event) :
import fpmi, app
table = event.source
selRow = table.selectedRow
if selRow == -1:
fpmi.gui.warningBox ("No alarm selected")
elif table.model.getValueAt (selRow, 0) ==
#In my table, the first column is the alarm's unacknowledged bit.
fpmi.gui.warningBox ("Alarm already acknowledged")
else:
desc = table.model.getValueAt (selRow, 1)
path = table.model.getValueAt (selRow, 2)
if fpmi.gui.confirm("<HTML>Are you sure you want to acknowledge<BR>%$s?" % desc,"Confirm"):
app.auth.ackAlarm(desc, path)
table.setSelectedRow (-1)

# This function will be the "Acknowledge All" entry in the popup menu
def ackAll (event) :
import fpmi, app



if fpmi.gui.confirm("Are you sure you want to acknowledge all alarms?","Confirm"):
app.auth.ackAllAlarms (event)

# Finally, create the actual popup menu and assign it to global variable alarmPopup
alarmPopup = fpmi.gui.createPopupMenu (["Acknowledge Alarm", "Acknowledge Al1l"], [ack, ackAll])
return alarmPopup

This is the code in both the mousePressed and mouseReleased events of the Table component:
menu = app. util.getAl arnPopup()
menu. show( event)

errorBox(Message, [Title])
Displays an error box to the user.

Parameters

’ Message

The error message to show.

| Title] (optional)

The title of the dialog box, or "Error" if omitted.

Example:
# Turn on compressor #12, but only if the user has the right credentials

if 'Supervisor' in fpmi.security.getRoles():
fpmi.db.runUpdateQuery ("UPDATE CompressorControl SET running=1 WHERE compNum = 12")
else:
fpmi.gui.errorBox ("Unable to turn on Compressor 12. You don't have proper security privileges.")

getOpenedWindows ()
Returns a tuple of the currently opened windows.
Example:
wi ndows = f pm . gui . get OpenedW ndows ()
print 'There are %d windows open' % len(windows)
for window in windows:
print window.name

getParentWindow(eventObject)
Returns a reference to the window containing eventObject.source.

Parameters

eventObject

The event object generated for any event.

Example:
# Use this in an event script to change the window's title
wi ndow = fpmi.gui.get Parent Wi ndow(event)
wi ndow. title='This is a new title'

getSibling(eventObject, Name)
Returns a reference to the sibling component of eventObject.source named name or None if the sibling doesn't exist. This is a short-cut for:
event.source.parent.getComponent ("MySiblingsName")

Parameters

’ eventObject

The event object generated for any event.

’ Name

The name of the sibling you want to retrieve.
Example:

# Get my sibling text box's text, and use it
textField = fpmi.gui.getSibling(event, 'TextField (1)"')
if textField is None:
fpmi.gui.errorBox ("There is no text field!")
else:
fpmi.gui.messageBox ("You typed: %$s" % textField.text)

getWindow(Name)
Returns a reference to the window named name. Throws a valueError if the window is not currently open.



Parameters

Name

The name of the window you wish to retrieve.
Example:

# Get the window named 'Overview' and then close it

try:
window = fpmi.gui.getWindow ('Overview')
fpmi.gui.closeWindow (window)

except ValueError:
fpmi.gui.warningBox ("The Overview window isn't open")

getWindowNames ()
Returns a list of all of the current project's windows names sorted in alphabetical order.

inputBox(Prompt, InitialText)

Opens up a popup input dialog box. This dialog box will show the message prompt, and allow the user to type in a string. The text box in the dialog
will initially have the value of Initialvalue. When the user is done, they can press OK or Cancel. If OK is pressed, this function will return with the
value that they typed in. If Cancel is pressed, this function will return the value None.

Parameters

’ Prompt ‘

The message that will be displayed in the input dialog box.

]lniﬁalText ‘

The initial text value in the text box.
Example:

# This could go in the mouseClicked event of a label
#to allow the user to change the label's text

txt = fpmi.gui.inputBox ("Enter text:", event.source.text)
if txt != None:
event.source.text = txt

isTouchscreenModeEnabled ()

Note - As of FactoryPMI 3.0, all input components are already touchscreen-aware. You don't need to use this anymore.

Returns true if the FactoryPMI runtime was opened in touchscreen mode. Used in applications that may be opened on touchscreen monitors, to
detect if there is a need to pop up a touchscreen keyboard when a text box is clicked.

Example (to be used in the mouseClicked event of a text input component:

# The mouse was clicked in this component - check to see if we need a touchscreen keyboard
if fpmi.gui.isTouchscreenModeEnabled() :
# Set the text to the return value of the keyboard
event.source.text = fpmi.gui.showTouchscreenKeyboard (event.source.text)

Example (to be used in the mouseClicked event of a numeric input component:

# The mouse was clicked in this component - check to see if we need a touchscreen keypad
if fpmi.gui.isTouchscreenModeEnabled() :
# Set our value to the return value of'the keypad
event.source.intValue = fpmi.gui.showNumericKeypad (event.source.intValue)

messageBox(Message, [Title])
Displays an informational message box to the user.

Parameters

’ Message ‘

The message to show.
| [Title] (optional) |
The title of the dialog box, or "Information" if omitted.
Example:

# Show how many hours a motor has been running when it is clicked
# First, get the motor number, which is a custom property of the motor component



motorNumber = event.source.getPropertyValue ('MotorNumber')

# Now retrieve the hours running from the database
hours = fpmi.db.runScalarQuery ("SELECT HoursRunning FROM MotorStatus WHERE motor=%d" % motorNumber)

[

fpmi.gui.messageBox ("The motor has been running for %d hours" % motorNumber)

moveComponent (component, x, y)

Sets a component's position. Note that if the component is set to relative layout mode, the position is relative to the size of its parent container as
it was when the window was saved.

Parameters

’ component ‘

A reference to the component to reshape.

x |
An integer representing the new X position for the component.

y |
An integer representing the new Y position for the component.

Example:

# This code would go in a Timer's propertyChange script for animation

if event.propertyName == "value":
newX = event.newValue;
rect = event.source.parent.getComponent ("Rectangle")
fpmi.gui.moveComponent (rect, newX, 250)

passwordBox(Message, [Title], [EchoChar])

Pops up an input box that is made for passwords (typed text is masked). Returns the password that the user typed in, or None if the user hit
Cancel.

Parameters

’ Message ‘

A string to display to the user. Something like: "Please enter the password".

| Title (optional) \

A string used as the title of the password input box's window. Default is "Password".

’ EchoChar (optional) ‘

The character used to echo back to the user. Default is an asterisk.
Example:

password = fpm.gui.passwordBox("Please enter the password.")
if password == "abra-ca-dabra":
fpmi.gui.messageBox ("Access granted!")

reshapeComponent (component, x, y, width, height)

Sets a component's position and size. Note that if the component is set to relative layout mode, the position and size are relative to the size of its
parent container as it was when the window was saved.

Parameters

’ component ‘

A reference to the component to reshape.

x |
An integer representing the new X position for the component.

1y |
An integer representing the new Y position for the component.

| width |

An integer representing the new width for the component.
| height \

An integer representing the new height for the component.



Example:

# This code would go in a Timer's propertyChange script for animation
if event.propertyName == "value":
newX = event.newValue;
newWidth = int (event.newValue*1.5)
rect = event.source.parent.getComponent ("Rectangle")
fpmi.gui.reshapeComponent (rect, newX, 150, newWidth, 80)

resizeComponent (component, width, height)

Sets a component's size. Note that if the component is set to relative layout mode, the size is relative to the size of its parent container as it was
when the window was saved.

Parameters

’ component ‘

A reference to the component to reshape.
| width |

An integer representing the new width for the component.

| height \

An integer representing the new height for the component.
Example:

# This code would go in a Timer's propertyChange script for animation

if event.propertyName == "value":
newWidth = event.newValue;
rect = event.source.parent.getComponent ("Rectangle")
fpmi.gui.resizeComponent (newWidth, 80)

setTouchscreenModeEnabled(value)

Sets (0 or 1) whether touchscreen mode is on or off. Useful for touchscreen applications that are auto-login, so that you can enable touchscreen
mode in the startup script.

Parameters

value

A boolean (0 or 1) to set the touchscreen mode to.
Example:

fpm . gui.setTouchscreenMdeEnabl ed(1)

showNumericKeypad(Value, [FontSize])

Note: As of FactoryPMI 3.0, this will be done for you on all input components

Opens a numeric input keypad with an initial value specified. The given FontSize will be used, or font size 20 if omitted. This is useful for
touchscreens, and works particularly well in mouseClicked actions for text boxes. This function returns the number chosen. The keypad will be 30%
of the size of the window, and anchored to the bottom.

Parameters
’ Value ‘

The initial value to display.

| [FontSize] (optional) \

The font size to use. Default is 20.
Example:

# This would go in the MouseClicked or MousePressed action of a Text Field or Numeric Text Field.

# For Integer Numeric Text Field:
if fpmi.gui.isTouchscreenModeEnabled() :
event.source.intValue = fpmi.gui.showNumericKeypad (event.source.intValue)

# For Double Numeric Text Field:
if fpmi.gui.isTouchscreenModeEnabled() :
event.source.doubleValue = fpmi.gui.showNumericKeypad (event.source.doubleValue)

# For Text Field:



# notice the str() and int() functions used to convert the text to a number and vice versa
#str() and int() are built-in Jython fiunctions
if fpmi.gui.isTouchscreenModeEnabled() :
event.source.text = str (fpmi.gui.showNumericKeypad (int (event.source.text)))

showTouchscreenKeyboard(Text, [FontSize], [Password?])

Note: As of FactoryPMI 3.0, this will be done for you on all input components
Opens a keyboard on screen for use with touchscreens. The keyboard starts up with the Text given as a parameter, and returns the edited text

when the keyboard closes.

Parameters
’Text ‘
The initial text to edit.

’ FontSize (optional, default=20) ‘

The size of the font of the keyboard

’ Password? (optional, default=false) ‘

If true, the popup keyboard won't echo back the characters that are typed.
Example:

# This would go in the MouseClicked or MousePressed action of a Text Field or similar component.

if fpmi.gui.isTouchscreenModeEnabled() :
event.source.text = fpmi.gui.showTouchscreenKeyboard (event.source.text)

warningBox(Message, [Title])
Displays a warning message box to the user.

Parameters

’ Message ‘

The warning to show.

| Title] (optional) \
The title of the dialog box, or "Warning" if omitted.

Example:

# Start the motor, or, warn the user if in wrong mode
runMode = event.source.parent.getPropertyValue ('RunMode"')
if runMode == 1: Cannot start the motor in mode #1
fpmi.gui.warningBox ("Cannot start the motor, current mode is <B>VIEW MODE</B>")
else:
fpmi.db.runUpdateQuery ("UPDATE MotorControl SET MotorRun=1")
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¢’ Modules - nav

The fpmi.nav module provides functions for navigating between windows. Note, this library is new as of FactoryPMI
3.0, and implements functions that used to be in fpmi.gui. The new functions, swapTo, goBack, goForward, and
goHome are aimed towards projects that have one central, maximized window that swaps out with other windows
to create the effect of 'screens', docked windows, and popup windows.

centerwindow (WindowName)
Centers the window on the screen

Parameters

WindowName

The name of the window to center.
Example 1:

# Center the window named 'Overview'.
fpmi.nav.centerWindow ('Overview')

closeWindow(Window)
Closes the specified window.

Parameters

Window

The name of the window to close, or the actual window reference itself (as returned by functions
such as getWindow (WindowName)).

Example 1:

# Get the window named 'Overview' and then close it.

# If the window isn't open, show a warning

try:
window = fpmi.gui.getWindow ('Overview')
fpmi.nav.closeWindow (window)

except ValueError:
fpmi.gui.warningBox ("The Overview window isn't open")

Example 2:

# Close the window named 'Overview' in one step.
# If the window isn't open, the call to closeWindow will have no effect
fpmi.nav.closeWindow ('Overview')

closeParentWindow(EventObject)
Closes the window that is the parent of the source of EventObject

Parameters

EventObject

The object that is generated with any event (action).
Example:

# This code would be placed in the actionPerformed event of a button,
# and would close the window that contained the butten.

fpmi.nav.closeParentWindow (event)



openWindow(Name, [Parameters])

Opens the window named Name. If the window is already open, brings it to the front. The optional Dictionary
parameter parameters contains key, value pairs which will be used to set the target window's root container's
dynamic variables.

For instance, if the window that you are opening is hamed "TankDisplay" has a dynamic variable in its root
container named "TankNumber", then calling fpmi.nav.openWindow ("TankDisplay"”, {"TankNumber" : 4}) will
open the "TankDisplay" window and set Root Container.TankNumber to four. This is useful for making
parameterized windows, that is, windows that are re-used to display information about like pieces of equipment.

Parameters

Name ‘

The name of a window to open.

Parameters (optional) ‘

A Jython Dictionary listing parameter names and values that will be set in the new window. A
windows "parameters" are the variables defined in the root container.

Example:

# This is the simplest form of open Window
fpmi.nav.openWindow ("SomeWindowName")

# A more complex example - a setpoint screen for multiple valves
titleText = "Third Valve Setpoints"
tankNo = fpmi.nav.openWindow ("ValveSetPts", {"valveNum":3, "titleText":titleText})

swapTo(Name, [Parameters])

This function swaps from the current window to the window specified by Name. Swapping windows means that the
new window is opened and set to the same size as the current window, and then the current window is closed. The
current window is defined as a window that is currently opened, not docked (a.k.a. Floating), and maximized. This
gives the impression that the current window has simply turned into the new window. The optional parameters
dictionary has the same meaning as in openWindow.

Parameters

Name ‘

The name of the window to swap to.

Parameters (optional) ‘

A Jython Dictionary listing parameter names and values that will be set in the new window. A
window's "parameters"” are the variables defined in the root container.

Example 1:

# This code would go in a button's ActionPerformed event to swap out of the
# current window and into a window named MyWindow

fpmi.nav.swapTo ("MyWindow")
Example 2:

# This code would go in a button's ActionPerformed event to swap out of the

# current window and into a window named MyWindow

# It also looks at the selected value in a dropdown menu and passes that value into the new window.
# MyWindow's Root Container must have a dynamic property named "paramValue"



dropdown = event.source.parent.getComponent ("Dropdown")
fpmi.nav.swapTo ("MyWindow", {"paramValue":dropdown.selectedValue)

swapWindow(eventObject, Name, [Parameters])

This window swaps from the current window (the parent of eventObject.source) to the window specified by Name.
Swapping windows means that the new window is opened and set to the same size as the current window, and
then the current window is closed. This gives the impression that the current window has simply turned into the
new window. The optional parameters dictionary has the same meaning as in openWindow.

Parameters

eventObject

The event object in the window that will be closed.

Name

The name of the window to swap to.

Parameters (optional)

A Jython Dictionary listing parameter names and values that will be set in the new window. A
window's "parameters" are the variables defined in the root container.

Example 1:

# This code would go in a button's ActionPerformed event to swap out of the
# window containing the button and into a window named MyWindow

fpmi.nav.swapWindow (event, "MyWindow")
Example 2:

# This code would go in a button's ActionPerformed event to swap out of the

# window containing the button and into a window named MyWindow

# 1t also looks at the selected value in a dropdown menu and passes that value into the new window.
# MyWindow's Root Container must have a dynamic property named "paramValue"

dropdown = event.source.parent.getComponent ("Dropdown")
fpmi.nav.swapWindow (event, "MyWindow", {"paramValue":dropdown.selectedValue)

swapWindow(SwapFrom, SwapTo, [Parameters])

This function is the same as the other swapWindow, but uses a name for the window to be closed rather than
finding it from an eventObject.

Parameters

SwapFrom

The name of the window to close.

SwapTo

The name of the window to open.

Parameters (optional)

A Jython Dictionary listing parameter names and values that will be set in the new window.
Example 1:

# This code would swap from window named WindowA to a window named WindowB

fpmi.nav.swapWindow ("WindowA", "WindowB")
Example 2:

# This code would swap from window named WindowA to a window named WindowB.



# 1t also looks at the two calendar popup controls and passes the two selected dates to
# WindowB. WindowB's Root Container must have dynamic properties named "startDate" and
# "endDate"

datel event.source.parent.getComponent ("Start Date") .date
date2 = event.source.parent.getComponent ("End Date") .date
fpmi.nav.swapWindow ("WindowA", "WindowB", {"startDate":datel, "endDate":date2})
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The fpmi.db module provides functions that allow you to easily execute queries against a datasource, and deal with data.

dateFormat(Date, FormatString)
This function formats the given Date using the Formatstring. This function works the same as the dateFormat expression.

Parameters
’ Date ‘

The date object to format.

’ FormatString ‘

The format string to use. See the daterFormat expression for the syntax of this string.

refresh(Component, PropertyName)
Forces the property named pPropertyName of the given component to refresh its data. This only works if the property is bound to an SQL
query. This is most useful for bound SQL queries that are set to POLLING OFF.

Parameters

’ Component ‘

A reference to a component.
’ PropertyName ‘
The name of a property on that component that has an SQL binding.

Example:

# This code would go in some component that altered the database,
# and then wanted to refresh a table to reflect those changes

table = event.source.parent.getComponent ("Table (1)")
fpmi.db.refresh(table, "data")

runPrepStmt (Query, [Datasource], Parameters[])

Runs a prepared statement. Prepared statments are very useful for INSERTS and UPDATES that involve user-proveded text, because they
eliminate the danger that the user's text will break the syntax of the query (for instance, by using a single quote). They are also necessary if
you are uploading to BLOB columns.

Parameters

’Query ‘
The query to run. Use questionmarks for the placement of your parameters.

’ [Datasource] ‘
Optional. The name of the datasource to run against. If omitted, the project's default datasource willbe used.

’ Parameters[] ‘

A list of paremeters, one for each question mark in the query.

Example 1:

# This code would gather some user entered text and insert it into the database.

userText = event.source.parent.getComponent ("TextArea") .text

userName = fpmi.security.getUsername ()

fpmi.db.runPrepStmt ("INSERT INTO Comments (Name, UserComment) VALUES (?,7?)", [userName, userText])
Example 2:

# This code would read a file and upload it to the database

filename = fpmi.file.openFile () #Ask the userto open afile
if filename != None:
filedata = fpmi.file.readFileAsBytes (filename)
fpmi.db.runPrepStmt ("INSERT INTO Files (file data) VALUES (?)", [filedatal)



runPrepStmtGetKey (Query, [Datasource], Parameters[])

Identical to runPrepstmt, except that it returns the autogenerated key that the query created. This is useful for finding the key created by
INSERT statements into tables with auto incrementing keys. Note that not all databases support this feature. None is returned if no key is
created.

runQuery (Query, [DataSource])

Parameters

‘ Query ‘

The SQL statement to execute.

‘ DataSource (optional) ‘

The datasource to use in executing the query. If none is specified, the project's default will be used.

Runs the SQL query against the project's default datasource, or against the specified datasource if present. Returns the results as a
"PyDataSet", which is a Jython object that can be referenced like a tuple(sequence) of rows. Each row can be treated as a tuple or as a
dictionary of columns. For example, suppose you had the table TEST that consisted of :

1D | value |
0 [3.55 |
1 |[67.2 |
2 |o87 |

If you executed the following code:

table = fpmi.db.runQuery ("SELECT * FROM TEST")

then table[2] would access the third row (rows are zero-indexed), and both table[2][0] and table[2] ["ID"] would access the ID value
of the third row. As further example of how to use the results of runQuery, here are seven different ways to print out the table, and their
results follow. Note that some of the later methods exercise some more advanced Jython concepts such as list comprehensions and string
formatting, but their intent should be obvious. Generally speaking, the more concise Jython code becomes, the more readable it is.

table = fpmi.db.runQuery ("SELECT * FROM Test")
print "Printing TEST Method 1..."
for row in table:
for col in row:
print col,

print

print "
print "Printing TEST Method 2..."
for row in table:

print row[0], rowl[l]
print ""
print "Printing TEST Method 3..."
for row in table:

print row["ID"], row["VALUE"]
pril’lt "wn

print "Printing TEST Method 4..."
for rowlIdx in range (len (table)):

print "Row ",str (rowIdx)+": ", tablel[rowIdx][0], table[rowIdx][1l]
print ""

print "Printing TEST Method 5..."
print [str(row[0])+", "+ str(row[l]) for row in table]
print ""

print "Printing TEST Method 6..."
print ["%s, %$s" % (row["ID"],row["VALUE"]) for row in table]
print mwi

print "Printing TEST Method 7..."
print [[col for col in row] for row in table]
print nn

The results printed out would be:
Printing TEST Method 1...
0 3.55
167.2
2 9.87

Printing TEST Method 2...



Printing TEST Method 3...
0 3.55
167.2
2 9.87

Printing TEST Method 4...
Row 0: 0 3.55
Row 1: 1 67.2
Row 2: 2 9.87

Printing TEST Method 5...
['O, 3.55', '1, 67.2', '2, 9.87']

Printing TEST Method 6. ..
['O, 3.55', "1, 67.2', '2, 9.87']

Printing TEST Method 7...
[[O0, 3.55], [1, 67.2], [2, 9.87]]

runScalarQuery(Query, [DataSource])

Runs the SQL query query against the project's default datasource, or against the specified datasource if present. Returns the value of the
first column of the first row in the results returned. Equivalent to: fpmi.db.runQuery("SELECT ...")[0][0]. Returns None if no results are found.

Parameters

’Query ‘

The SQL statement to execute.

’ DataSource (optional) ‘

The datasource to use in executing the query. If none is specified, the project's default will be used.
Example 1:

# This code would count the number of active alarms, and acknowledge them all ifthere is at least one.

numAlarms = fpmi.db.runScalarQuery ("SELECT COUNT (*) FROM alarmstatus WHERE unacknowledged = 1")
if numAlarms > O:

# There are alarms - acknowledge all of them

fpmi.db.runUpdateQuery ("UPDATE alarmstatus SET unacknowledged = 0")

Example 2:

# This code would read a single value from a table and show it to
#the user an a popup box

lakeLevel = fpmi.db.runScalarQuery ("SELECT Level FROM LakeInfo WHERE LakeId='Tahoe'")
fpmi.guil.messageBox ("The lake level is: %d feet" % lakelLevel)

runUpdateQuery(Query, [DataSource])

Runs the SQL query against the project's default datasource, or against the specified datasource if present. Query should be an UPDATE,
INSERT, or DELETE query. Returns the number of rows affected.

Parameters

’Query ‘

The SQL statement to execute (normally an UPDATE, INSERT, or DELETE statement).

’ DataSource (optional) ‘

The datasource to use in executing the query. If none is specified, the project's default will be used.
Example 1:

# This code would acknowledge all unacknowledged alarms
# and show the user how many alarms were acknowledged.

rowsChanged = fpmi.db.runUpdateQuery ("UPDATE alarmstatus SET unacknowledged = 0")
fpmi.gul.messageBox ("Acknowledged %d alarms" % rowsChanged)

Example 2:

# This code would insert a new recipe step into a recipe table,



# after asking the user how many gallons of syrup should be added
#on this recipe step.

inputText = fpmi.db.inputBox ("How many gallons?", "12.3")
# Make sure the user didn't hit cancel
if inputText != None:
# Make sure the input is a number
gallons = float (inputText)
# Detect the next step number by adding 1 to the last step number
nextStepNum = fpmi.db.runScalarQuery ("SELECT MAX (StepNum) + 1 FROM RecipeSteps")
# Insert recipe step
fpmi.db.runUpdateQuery ("INSERT INTO RecipeSteps (StepNum, Gallons) VALUES (%d, %f)" % (nextStepNum, gallons))

runUpdateQueryGetKey (Query, [DataSource])

Identical to runUpdateQuery, except that it returns the autogenerated key that the query created. This is useful for finding the key created
by INSERT statements into tables with auto incrementing keys. Note that not all databases support this feature. None is returned if no key is
created.
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¢’ Modules - dataset

The fpmi.dataset module provides functions that allow for easy manipulation of FactoryPMI DataSet objects.

addRow(DataSet, [row], Sequence)

Takes an existing DataSet object, and inserts a new row into it, returning the resulting dataset. If row is ommitted,
the row will be appended to the end of the dataset, otherwise it will be inserted at the given row index.

Parameters

DataSet ‘

A DataSet into which the new row willb be added.

row (optional) ‘

A row index, ranging from O to the length of the DataSet. If ommitted, the row will be appended to
the end.

Sequence ‘

A python sequence (list or tuple) that contains the row to add. Must contain values that match up
to the number and types of the columns in the dataset.

Example:

# This would add a new option into a Dropdown component.

dropdown = event.source.parent.getComponent ("Dropdown")
newRow = [5, "New Option"]
dropdown.data = fpmi.dataset.addRow (dropdown.data, newRow)

# This would add a new option into a Dropdown component, but at the beginning

dropdown = event.source.parent.getComponent ("Dropdown")
newRow = [5, "New Option"]
dropdown.data = fpmi.dataset.addRow (dropdown.data, 0, newRow)

deleteRow(DataSet, row)
Takes an existing DataSet object, deletes the row at the given index, and returns the resulting dataset.

Parameters

DataSet ‘

A DataSet from which the specified row will be deleted.

row ‘

A row index, ranging from 0 to the length of the DataSet minus one.
Example:

# This would remove the selected row from a List component's data

list = event.source.parent.getComponent ("List")
row = list.selectedIndex
if row != -1:

list.data = fpmi.dataset.deleteRow(list.data, row)

exportCSV(Filename, HeaderRow, Data)
This function prompts the user to save the given Data as a CSV (Comma Separated Values) file. A spreadsheet
program (like Excel) can then be used to view and print the data. This function returns the path to the file created,



or None if the save as dialog box was canceled by the user.

Parameters

Filename

The suggested name of the file to save to.

HeaderRow

Boolean (0 or 1) value of whether or not an initial row of column names should be included in the
CSV file.

Data

The DataSet to export. This is typically the return value of fpmi.db.runQuery, or the data property
of a Table component.

Example 1:

# This code, which would probably run in a button,
# would export a table component's data to a CSV file

table = event.source.parent.getComponent ("Table (1)")
fpmi.dataset.exportCSV ("mydata.csv", 1, table.data)

Example 2:

# This code would export the results of a query to a CSV file

results = fpmi.db.runQuery ("SELECT * FROM MyTable")
fpmi.dataset.exportCSV ("mydata.csv", 1, results)

Example 3:

# Tip: you can open the file afterwards by using the fpmi.net.openURL() function

table = event.source.parent.getComponent ("Table (1)")
filename = fpmi.dataset.exportCSV ("mydata.csv", 1, table.data)
if filename != None:

fpmi.net.openURL ("file://" + filename)

exportExcel (Filename, HeaderRow, Data)

This function prompts the user to save the given bData as an excel spreadsheet. This function returns the path to
the file created, or None if the save as dialog box was canceled by the user.

Note that the EasyChart component has a built in function for exporting to Excel.

Parameters

Filename

The suggested name of the file to save to.

HeaderRow

Boolean (0 or 1) value of whether or not an initial row of column names should be included in the
Excel spreadsheet.

Data

The DataSet to export. This is typically the return value of fpmi.db.runQuery, or the data property


../components/chart_EasyChart.htm

of a Table component. Note that if this is instead a list of datasets, each dataset will be put in a
different worksheet inside the spreadsheet.

Example 1:

# This code, which would probably run in a button,
# would export a table component's data to an Excel spreadsheet

table = event.source.parent.getComponent ("Table")
fpmi.dataset.exportExcel ("mydata.xls, 1, table.data)

Example 2:

# This code would export the results of a query to an Excel spreadsheet

results = fpmi.db.runQuery ("SELECT * FROM MyTable")
filename = fpmi.dataset.exportExcel ("mydata.xls", 1, results)

# Tip: you can open the file afierwards by using the fpmi.net.openURL() function

if filename != None:
fpmi.net.openURL("file://" + filename)

Example 3:

# This code would export the 3 datasets that make up a chart's data to Excel
# Each dataset will be in its own worksheet (a.k.a. tab)

chart = event.source.parent.getComponent ("Chart")
fpmi.dataset.exportExcel ("mydata.x1ls", 1, [chart.temperatures, chart.pressures, chart.digitall)

exportHTML(Filename, HeaderRow, Data, Title)
This function prompts the user to save the given bata as an HTML (Web Page) file. A web browser program like
Internet Explorer can then be used to view the data. This function returns the path to the file created, or None if

the save as dialog box was canceled by the user.
Note:. The table component has a function in it called exportHTML as well. The table's version of this function will

render the web page to look very much like the actual table on the screen, including colors and number formatting.

Parameters

Filename ‘

The suggested name of the file to save to.

HeaderRow ‘

Boolean (0 or 1) value of whether or not an initial row of column names should be included in the
web page.

Data ‘

The DataSet to export. This is typically the return value of fpmi.db.runQuery, or the data property
of a Table component.

Title ‘

The title of the web page that is generated.
Example 1:

# This code, which would probably run in a button,
# would export a table component's data to an HTML file

table = event.source.parent.getComponent ("Table (1)")



fpmi.dataset.exportHTML ("mydata.html", 1, table.data, "Exported data")

Example 2:

# This code would export the results of a query to an HTML file

results = fpmi.db.runQuery ("SELECT * FROM MyTable")
fpmi.dataset.exportHTML ("mydata.html", 1, results, "Exported data")

Example 3:

# Tip: you can open the file afterwards by using the fpmi.net.open URL() function

table = event.source.parent.getComponent ("Table (1)")
filename = fpmi.dataset.exportHTML ("mydata.html", 1, table.data, "Exported data")
if filename != None:

fpmi.net.openURL ("file://" + filename)

setValue(DataSet, row, column, value)
Takes an existing DataSet object, sets a single value at a row/column location, and returns the resulting dataset.

Parameters

DataSet

A DataSet into which the new value will be set.

row

A row index, ranging from O to the length of the DataSet minus one.

column

A column index or name.
value The new value for the location. Example:

# This would replace the selected list value with the value 15.

list = event.source.parent.getComponent ("List")
row = list.selectedIndex
if row != -1:

list.data = fpmi.dataset.setValue(list.data, row, "ColName", 15)

toDataSet (PyDataSet)

This function takes a PyDataSet (the kind of object returned by fpmi.db.runQuery()), and turns it into a DataSet,
the kind of object used in FactoryPMI components. Note that there are two versions of this function, see below for
the other one.

Parameters

PyDataSet

A PyDataSet object, likely returned by fpmi.db.runQuery() or fpmi.dataset.toPyDataSet().
Example:

# This code would programmatically set the data of a pie
# chart to the results of a query

data = fpmi.db.runQuery ("SELECT Country, Population FROM MyTable")



piechart = event.source.parent.getComponent ("PieChart")
piechart.data = fpmi.dataset.toDataSet (data)

toDataSet (Headers, Data)

This function converts a Jython sequence of column headers, and a Jython sequence of Jython sequences (a two-
dimensional array) into a DataSet object that can be assigned to things like a Table's data property.

Parameters

Headers

A Jython sequence of strings representing column headers.

Data ‘

A Jython sequence of Jython sequences representing a two-dimensional array of data, any number
of rows long, and the same width as the Headers sequence.

Example:

# This code would populate a pie chart with some imaginary data.
# In the real world, this data would be pulled of a database. This technique is useful
# for sets of data that cannot easilly be retrieved in a single SOL query.

headers = ["Country", "Popuplation"]
data = []

data.append (["Japan", 1260000007)
data.append (["Thailand", 60000000])
data.append (["Italy", 567000007)
data.append (["Spain™", 390000007)

piechart = event.source.parent.getComponent ("PieChart")
piechart.data = fpmi.dataset.toDataSet (headers, data)

toPyDataSet(DataSet)

This function converts a DataSet object, which you would probably get from the data property of a Table
component, or one of the DataSets on a graph, into a PyDataSet, which is an object that is more easily used in
Jython. See runQuery() for a detailed example of how to use a PyDataSet object.

Parameters
DataSet

A DataSet object, probably retrieved from a Table or Graph property.
Example:

# This code would calculate the average value in the "Temperature"” column of a table..

table = event.source.parent.getComponent ("Table")
data = fpmi.dataset.toPyDataSet (table.data)
total = 0.0
for row in data:
total += row["Temperature"]
average = total / len (data)
fpmi.gui.messageBox ("The average temperature is %f" $ average)

updateRow(DataSet, row, changes)
Takes an existing DataSet object, updates multiple values of a given row, and returns the resulting DataSet.

Parameters




DataSet

A DataSet onto which the changes will be applied.

row

A row index, ranging from 0 to the length of the DataSet minus one.

changes

A python dictionary, whose keys are column indexes or names, and whose values are the new values
for that column.

Example:

# This would update various column values on row 89 of a report's dataset.
report = event.source.parent.getComponent ("Report")

changes = {"Equipment":"filler", "UserID":23, "Duration":29.2}
report.data = fpmi.dataset.updateRow (report.data, 89, changes)
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¢’ Modules - security
The fpmi.security module provides some basic functions to interact with the FactoryPMI security model.
getUsername()
Returns the name of the user currently logged in. If you're looking to display the currently logged in user, consider
simply binding a label's text to the [System]Client/User/Username system tag.

Example:

# This code would run on a startup script and do special logic based upon
#who was logging in

name = fpmi.security.getUsername ()
if name == 'Bob':
fpmi.nav.openWindow ("BobsHomepage")
else:
fpmi.nav.openWindow ("NormalHomepage")
getRoles()

Returns a Jython tuple of the roles that the current user possesses.
Example:

# This would run on a button to prevent certain users from opening a window
if "Supervisor" in fpmi.security.getRoles|() :
fpmi.nav.openWindow ("ManagementOnly")
else:
fpmi.gui.errorBox ("You don't have sufficient priviledges to continue")

isScreenLocked ()
Returns true or false (1 or 0) indicating whether or not the screen is currently locked.

lockScreen([Obscure?])

Locks the application's screen so that no interaction can occur with the running project. The screen is unlocked
when the user that locked it enters his/her password. By default, the running project is still partially visible. If you
want to totally obscure the screen, set the optional parameter obscure? to true.

Parameters

Obscure? (optional)

Controls whether or net the running application can be seen while the screen is obscured.

# This would run in a timer script to lock the screen after 30 seconds

# of inactivity, and then log the user out after 1 minute of inactivity

if fpmi.system.getInactivitySeconds() > 15 and not fpmi.security.isScreenLocked() :
fpmi.security.lockScreen ()

elif fpmi.system.getInactivitySeconds() > 30:
fpmi.security.logout ()

Togout ()

Closes down the application and presents the login screen.



switchUser(Username, Password, [eventObject])

Attempts to switch the current user on the fly. If the given username and password fail, this function will return
false. If it succeeds, then all currently opened windows are closed, the user is switched, and windows are then re-
opened in the states that they were in. If an event object is passed to this function, the parent window of the
event object will not be re-opened after a successful user switch. To download a pre-made user switching dialog
window, visit the FactoryPMI goodies page.

unlockScreen()
Programmatically unlocks the screen if it is currently locked. Has no effect if the screen is not currently locked.
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¢’ Modules - system

The fpmi.system module provide functions to interact with the system.

beep )

Tells the computer to make its default 'beep' sound..

execute(commands[])
Executes the given commands via the operating system. The commands argument is an array of strings. The first

string is the program to execute, with subsequent strings being the arguments to that command.
Example:

# This code would work on a Windows system to play a sound file.
fpmi.system.execute (["sndrec32", "/play", "/close", "/embedding", "C:\\somethingwrong.wav"])

exit([force])
Exits the application, as long as the Shutdown Interception script doesn't cancel the shutdown event. Set force

to true to not give the Shutdown Interception script a chance to cancel the exit.
Example:

# This code would exit the FactoryPMI Runtime client after confirming with the user.
if fpmi.gui.confirm("Are you sure you want to exit?"):
fpmi.system.exit ()

getClientId()

Returns a hex-string that represents a number unique to the running client's session. You are guaranteed that this
number is unique between all running clients.
Example:

# This code would print the current client's id to the debug console.
id = fpmi.system.getClientId()
print id

getConnectTimeout ()

Returs the connect timeout in milliseconds for all client to gateway communication. The defaultis 10,000 (10
seconds).
Example:

# This code would print out the current connect timeout
print fpmi.system.getConnectTimeout () ;

getGatewayAddress ()

Returns the address (IP address and port) of the gateway that the client is connected to.
Example:

# This code would open up the FactoryPMI gateway configuration page.
address = fpmi.system.getGatewayAddress ()
fpmi.net.openURL ("http://%s/setup" % address)



getInactivitySeconds ()

Returns the number of seconds the client has been inactive (no mouse or keyboard input). Note: only works in the
Client - will always return zero in the Designer.
Example:

# This code could run in a global timer script.

# After a 5-minute timeout, navigate back to the home screen

if fpmi.system.getInactivitySeconds () > 300 and app.nav.getCurrentWindow () != "HomeScreen":
app.nav.swapTo ("HomeScreen")

getProjectName()

Returns the name of the project that is currently being run.
Example:

# This code would display the name of the currently running project
fpmi.qgui.messageBox ("You are running project: %$s" % fpmi.system.getProjectName ())

getProperty(name)
Retrieves the value of a named system property. Available properties are:

o file.separator. The system file separator character. (for example, "/" (unix) or "\" (windows))

¢ line.separator. The system line separator string. (for example, "\r\n" (carriage return, newline))
e os.arch. Operating system architecture. (for example, "x86")

e os.name. Operating system name. (for example, "Windows XP")

e os.version. Operating system version. (for example, "5.1")

e user.home. User's home directory.

e user.name. User's account name.

getSessionInfo([usernameFilter], [projectFilter])

Returns a PyDataSet holding information about all of the sessions (logged in users) on the FactoryPMI Gateway.
Optional regular-expression based filters can be provided to filter the username or the username and the project
returned. The PyDataSet returned has these columns:

e username (String)

e project (String)

e address (String)

e isDesigner (Boolean)
e clientld (String)

Note that this function will not return all sessions across a cluster - only the FactoryPMI cluster node that is being
communicated with by the client who makes the call.
Example 1:

# This code would get the entire table of sessions and put it in an adjacent table
table = event.source.parent.getComponent ("Table")
sessions = fpmi.system.getSessionInfo ()

table.data = fpmi.db.toDataSet (sessions)

Example 2:

# This code would count the number of times a user named "billy" is logged in
sessions = fpmi.system.getSessionInfo ("billy")
fpmi.gui.messageBox ("Billy has %d sessions" % len(sessions))



getSystemFlags ()

Returns an integer that represents a bit field containing information about the currently running FactoryPMI system.
Each bit corresponds to a public bitmask as defined below. See the examples for tips on how to extract the
information in this bit field are in the examples. Note that the tag [System]Client/System/SystemFlags contains
the same value.

o fpmi.system.DESIGNER_FLAG. Set if running in the Designer. (1)

o fpmi.system.PREVIEW_FLAG. Set if running in the Designer, and the Designer is in preview mode. (2)
e fpmi.system.CLIENT_FLAG. Set if running as a Client. (4)

o fpmi.system.WEBSTART_FLAG. Set if running as a Client in Web Start mode. (8)

o fpmi.system.APPLET_FLAG. Set if running as a Client in Applet mode. (16)

e fpmi.system.FULLSCREEN_FLAG. Set if running as a Client in full-screen mode. (32)

e fpmi.system.SSL_FLAG. Set if communication to the Gateway is encrypted with SSL. (64)
Example 1:

# This script would run the code inside the if block only if
# running as a client.
isClient = fpmi.system.getSystemFlags () & fpmi.system.CLIENT FLAG
if isClient:
# Do something only the client should do

Example 2:

# This code would only open a certain screen if SSL mode was enabled
ssl = fpmi.system.getSystemFlags () & fpmi.system.SSL FLAG
if ssl:
fpmi.nav.openWindow ("SensitiveDataEntry")
else:

fpmi.gui.warningBox ("This screen requires SSL encryption")

invokeAsynchronous (function)

This is an advanced scripting function. Invokes (calls) the given Jython function on a different thread. This means
that calls to invokeAsynchronous will return immediately, and then the given function will start executing
asynchronously on a different thread. This is useful for long-running data intensive functions, where running them
synchronously (in the GUI thread) would make the GUI non-responsive for an unacceptable amount of time.

CRITICAL WARNING: Under no circumstances should you ever do anything in the function that is invoked
asynchronously that interacts with the GUI. This means things like window navigation, setting and getting

component properties, showing error/message popups, etc. If you need to do something with the GUI in this
function, this must be achieved through a call to fpmi.system.invokelLater.

Example:

# This code would do some data-intensive processing, and then call

# back to the GUI to let it know that it is finished.

# We use default function parameters to pass the root container into these
# functions. (See a Python reference if you don't understand this)

def longProcess (rootContainer = event.source.parent):
import fpmi
# Do something here with the database that takes a long time
results = ... ( something )
# Now we'll send our results back to the Ul



def sendBack(results = results, rootContainer = rootContainer) :
rootContainer.resultsProperty = results
fpmi.system.invokeLater (sendBack)

fpmi.system.invokeAsynchronous (longProcess)

invokelLater (function, [time])

This is an advanced scripting function. Invokes (calls) the given Jython function object after all of the currently
processing and pending events are done being processed. This is useful for events like propertyChangeEvents,
where the Jython script is called before any bindings are evaluated.

If you specify an optional time argument (number of milliseconds), the function will be invoked after all currently
processing and pending events are processed plus the duration of that time.

Example:
# This code is in the historical graph goodie found on Inductive Automation's website.

# The code in the update/refresh button uses the 'date’ property on the two calendar components,
# which are bound to the current _timestamp property on their parent. We want to simulate a button
# press when the window opens, but only after the date properties' bindings have been evaluated

if event.propertyName == 'current timestamp':
# Define a function to click the button
def clickButton (button = event.source.parent.getComponent ('Refresh')):
button.doClick ()

# Tell the system to invoke the function after
# the current event has been processed
fpmi.system.invokeLater (clickButton)

retarget(projectName, [serverAddress], [parameters], [windows])

One of the more powerful features of FactoryPMI, this function allows you to programatically 'retarget’ the
FactoryPMI Runtime client. You can have it switch to another project on the same Gateway, or another gateway
entirely, even across a WAN. This feature makes the vision of a seamless, enterprise-wide SCADA application a
reality.

The retarget feature will attempt to transfer the current user credentials over to the new project / Gateway. If the
credentials fail on that project, the user will be prompted for a valid username and password, with an option to
cancel the retargeting and return to the original project. One valid authentication has been achieved, the currently
running project is shut down, and the new project is loaded.

Parameters

projectName ‘

Required. The name of the project to retarget to.

serverAddress

Optional. The address (ip address and port) of the Gateway that the project resides on. Omit, use
None or "™ (empty string) to specify that the project resides on the same Gateway as the currently
running project.

parameters ‘

Optional. A Jython Dictionary listing parameter names and values that will be set in the new project



as global Jython variables. Two parameters will automatically be set:

e RETARGET FROM PROJECT The name of the project that was running before the retargeting
occured.

e RETARGET FROM GATEWAY The name of the Gateway in use before the retargeting occured.

windows

Optional. A Jython sequence of window names. If this is included and has at least one window
specifed, this list of windows will be opened when the new project is started up, instead of that
project's startup windows.

Example #1:

# This code would switch to a project named 'Tank Control’ on the same Gateway
# as the currently running project
fpmi.system.retarget ("TankControl")

Example #2:

# This code would switch to a project named 'TankControl' on a
# Gateway located at a different IP address running on port 8080
fpmi.system.retarget ("TankControl", "10.30.2.33:8080")

Example #3:

# This code would switch to a project named 'TankControl' on a

# Gateway located at a different IP address running on port 8080, and

# would open the window named "Graph", and set a global jython variable in the new

# project named "retargetOccured” to the value I (one).

fpmi.system.retarget ("TankControl"™, "10.30.2.33:8080", {"retargetOccured":1}, ["Graph"])

Back Button Example:

# This code would be put in a button in the target that was retargetted to,
and act as a 'back’ button, that would retarget back to the original project.

global RETARGET FROM PROJECT
global RETARGET FROM GATEWAY

fpmi.system.retarget ( RETARGET FROM PROJECT, RETARGET FROM GATEWAY)

setConnectTimeout(timeout)

Sets the connect timeout (in milliseconds) for all communication with the Gateway. It can be useful to increase the
connect timeout (from the default of 10 seconds) when a client is connecting over a WAN with a high latency to

avoid unnecessary disconnect messages.
Example:

# This code would set the current connect timeout to 30 seconds
fpmi.system.setConnectTimeout (30000) ;
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¢’ Modules - tag
The fpmi.tag module provides functions interacting with SQLTags.

getTagValue(TagPath)
Returns the value of the tag at the given path.

Parameters

TagPath

The path of the tag to write to.
Example 1:

val = fpmi.tag.getTagValue("[]EastSection/ValveG/HOA bit")
fpmi.qgui.messageBox ("The value is %d" % val)

writeToTag(TagPath, Value, [SuppressErrors])

Writes the given value to the tag at the given path. If SuppressErrors is true, error messages on failed writes will
not be shown.

Parameters

TagPath ‘

The path of the tag to write to.

Value ‘

The value to write to the tag.

SuppressErrors (optional) ‘

If true, error messages for failed writes will not be shown. Default is 0 (false).
Example 1:

fpm.tag. witeToTag("Tanks/tankHiSP", 25)

writeToTagSynchronous(TagPath, Value)

Writes the given value to the tag and property specified by the tag path. Does not return until the write succeeds.
Throws an error if the write failed. This function cannot be called from the event dispatch thread, which means that
it cannot be called directly from a GUI event like a button press, without wrapping it in a
fpmi.system.invokeAsynchronous. See the examples.

Parameters

TagPath ‘

The path of the tag to write to.

Value ‘

The value to write to the tag.
Example 1:

# These writes will happen in order, each one waiting for the one before it to complete.
# This script would be called from a background thread like a global timer event.
fpmi.tag.writeToTagSynchronous ("Tanks/tankHiSP", 25)
fpmi.tag.writeToTagSynchronous ("Tanks/tankLoSP", 3)
fpmi.tag.writeToTagSynchronous ("Tanks/tankTempSP", 280)



Example 2:

# This example could be called from a button push.
def write():

import fpmi,sys

try:

fpmi.tag.writeToTagSynchronous (" [iademo]Regrigeration/Compressorl/hoa",

2)
fpmi.gui.messageBox ("Write succeeded")
except:

fpmi.gui.warningBox ("Write failed:

" + str(sys.exc info () [1]))
fpmi.system.invokeAsynchronous (write)
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¢’ Modules - file

The fpmi.file module provides functions that allow you to open, read, create, and write to files.

fileExists(filename)
Checks to see if a file with the given path exists. Returns true if the file exists, and false otherwise.

Parameters

filename

The path to a file to test for existence, like C:\AFolder\myfile.txt
Example:

# This code uses the fileExists function to prompt the user to confirm
# that they want to overwrite an existing file.

filename = fpmi.file.saveFile (name)
if filename != None:
writeToFile = 1
if fpmi.file.fileExists (filename) :

writeToFile = fpmi.gui.confirm("File '$s' already exists. Overwrite?"$filename)
if writeToFile:

fpmi.file.writeFile (filename, data) #data contains the data to write to the file

getTempFile(extension)

Returns the name of a valid temorary file, with the extension extension. Typically, this file will then be written to
and then opened.

Parameters

extension

The file extension (gif, x1s, etc) for the temporary file.
Example:

# This code writes some data to a temorary file, and then opens that file.
# Assume that the data variable holds the contents of an excel (xls) file.

filename = fpmi.file.getTempFile ("x1s")
fpomi.file.writeFile(filename, data)
fpmi.net.openURL ("file://" + filename)

openFile([extension])

Opens an "open file" dialog box, prompting the user to choose a file. Returns the path to the file that the user
chose, or None if the user canceled the dialog box. An extension can optionally be passed in that sets the filetype
filter to that extension.

Parameters

[extension]

An extension to be used as a filetype filter. Optional.
Example:

# This code would prompt the user to open a file of type 'gif’



# If None is returned, it means the user canceled the open dialog box.

path = fpmi.db.openFile('gif')
if path != None:
# do something with the file

readFileAsBytes (filename)

Opens the file found at path filename, and reads the entire file. Returns the file as an array of bytes. Commonly
this array of bytes is uploaded to a database table with a column of type BLOB (Binary Large OBject). This upload
would be done through an INSERT or UPDATE SQL statement run through the fpmi.db.runPrepsStmt function. You
could also write the bytes to another file using the fpmi.file.writeFile function, or send the bytes as an email

attachment using fpmi.net.sendEmail.

Parameters

filename

A path to the file to read in.

Example:

# This code would prompt the user to choose a file. If the user chooses a file,
# it would then read that file and upload it to a database table called Files
#into a BLOB column called file_data

path = fpmi.file.openFile ()

if path !'= None:
bytes = fpmi.file.readFileAsBytes (filename)
fpmi.db.runPrepStmt ("INSERT INTO Files (file data) VALUES (?)", (bytes))

readFileAsString(filename)
Opens the file found at path filename, and reads the entire file. Returns the file as a String. Common things to do
with this string would be to load it into the text property of a component, upload it to a database table, or save it
to another file using fpmi.file.writeFile function.

Parameters

filename

A path to the file to read in.
Example:

# This code would prompt the user to choose a text file. If the user chooses a file,
# it would then set a text area on the screen to display the file

path = fpmi.file.openFile ("txt")

if path != None:
contents = fpmi.file.readFileAsString (path)
event.source.parent.getComponent ("Text Area").text = contents

saveFile(filename, [extension], [fileTypeDescription])

Prompts the user to save a new file named filename. The optional extension and fileTypeDescription
arguments will be used for a file type filter, if any. If the user accepts the save, the path to that file will be
returned. If the user cancels the save, None will be returned.



Parameters

filename

A suggested filename for the user, such as myfile.txt

[extension]

An extension, such as txt, to be used as the default file filter. Optional. If none is present, the
extension of the suggested filename will be used

[fileTypeDescription]

A description for the file filter, such as Text Files. Optional.
Example:

# This code would prompt the user to save the text in a text area to a file

path = fpmi.file.saveFile ("myfile.txt")
if path != None:
fpmi.file.writeFile (path, event.source.parent.getComponent ("Text Area") .text)

writeFile(filename, data, [append])

Writes the given data to the file at file path filename. If append is true (1), the file will be appended to. The
default for append is false (0). The data argument can be either a String or an array of bytes (commonly retrieved
from a BLOB in a database or read from another file using fpmi.file.readFileAsBytes)

Parameters

filename

The path of the file to write to.
data

The contents to write to the file either as a String or a byte array.

[append]

Optional, default false. If true, the file will be appended to (if it exists). If false, the file will be
overwritten (if it exists).

Example 1:

# This code would download a BLOB from a database and save it to a file

resultset = fpmi.db.runQuery ("SELECT file data FROM Files WHERE id=12")
if len(rs) > 0: #ifthe query returned anything...
data = rs[0][0] #grabthe BLOB atthe Oth row and Oth column
filename = fpmi.file.saveFile ("MyDownloadedFile.xyz")
if filename != None:
fpomi.file.writeFile (filename, data)

Example 2:

# This code would write the contents of a text area to a file

data = event.source.parent.getComponent ("Text Area').text
filename fpmi.file.saveFile ("MyDownloadedFile.txt")
if filename != None:

fpomi.file.writeFile(filename, data)
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¢’ Modules - net

The fpmi.net module provide functions to interact with the network.

getExternalIpAddress ()

Returns the IP address of the computer the client is running on as it appears to the Gateway. If the Gateway is across a WAN from
the client, this will effectively return the WAN ip address of the client.

getHostName()

Returns the host name of the computer that the client is currently running on. For exmaple, might return EAST WING WORKSTATION
or bobslaptop.

getIpAddress()
Returns the IP address of the computer the client is running on.

httpGet (URL)
Retrieves the document at the given URL using the HTTP GET protocol. The document is returned as a string.

Parameters
|URL

The URL to retrieve.
Example 1:

# This code would return the source for Google's homepage
source = fpmi.net.httpGet ("http://www.google.com")
print source

Example 2:

# This code would query Yahoo Weather for the temperature at
# Inductive Automation's headquarters in Sacramento, CA
# and then find the current temperature using a regular expression

response = fpmi.net.httpGet ("http://xml.weather.yahoo.com/forecastrss?p=95818")

#import Python's regular expression library
import re

# NOTE - if you've never seen regular expressions before, don't worry, they look
# confusing even to people who use them frequently.
pattern = re.compile ('.*?<yweather:condition (.*?)/>', re.DOTALL)
match = pattern.match (response)
if match:
subText = match.group (1)

condition = re.compile ('.*?text="(.*?)""').match (subText) .group (1)
temp = re.compile('.*?temp="(.*?)""').match (subText) .group (1)
print "Condition: ", condition

print "Temperature (F): ", temp

else:
print 'Weather service format changed'

httpPost(URL, Parameters)

Retrieves the document at the given URL using the HTTP POST protocol. The given parameters are posted to the URL after being
encoded in "application/x-www-form-urlencoded" format. The document is then returned as a string.

Parameters
|URL |
The URL to POST to.

’ Parameters ‘

A Python dictionary containing the parameters to POST to the URL.
Example:

# This code posts a name (first and last) to the post testing page at



# "http://www.snee.com/xml/crud/posttest.cgi”, and returns the resulting page as a string.

fpmi.net.httpPost ("http://www.snee.com/xml/crud/posttest.cgi", {"fname":"Billy", "lname":"Bob"})

httpPost (URL, ContentType, PostData)
Retrieves the document at the given URL using the HTTP POST protocol. The data in the string PostData is posted to the URL. The
resulting document returned by the POST is then returned as a string.

Parameters
|URL |
The URL to POST to.

’ ContentType ‘

A String representing the content type of the data that is being sent via the POST.
’ PostData ‘
The data that will be posted.
Example:

# This code sends an XML message to a hypothetical URL.
message = "<MyMessage><MyElement>here is the element</MyElement></MyMessage>"

fpmi.net.httpPost ("http://www.posttome.xyz/posthere", "text/xml", message)

openURL(URL, [appletMode])

Tells the operating system to launch the given URL. This can be an HTTP address (i.e. http://www.google.com) that will open in
the user's default browser, or a link to a file, which will open just as if the user double-clicked on it. Can launch files over a network
too with network URLs, for example: \\FileServer\resources\manual.pdf. You can also launch files on the local machine using

file URLs such as: file://C:\my folder\my document.txt
Parameters
|URL |
The URL to open.

’ [appletMode] ‘

(Optional) If true(1), and if currently running in applet mode, the browser page showing the applet will be replaced
with the given URL.

Example 1:

# This code would open a web page

fpmi.net.openURL ("http://www.google.com")

Example 2:

# This code would open a PDF document from a Windows-based file server
# Note the double backslashes are needed because backslash is the escape character for Jython

fpmi.net.openURL ("\\\\MyServer\\MyDocs\\document .pdf")

sendEmail (SMTPServer, From, Subject, Body, HTML, Recipients, [AttachmentNames],

[AttachmentData], [timeout])
Sends an email through the given SMTP server. Note that this email is relayed first through the FactoryPMI gateway: the client

machine doesn't need network access to the SMTP server.

Tip: You can send text messages to cell phones and pagers using email! Contact your cell carrier for details. If you had a Verizon
cell phone with phone number (123) 555-8383, for example, your text messaging email address would be: 1235558383@vtext.com.

Try it out!

Parameters
I




SMTPServer

An SMTP server to send the email through. The default port is 25 - if your smtp server has a different port, use a
colon and then the port number after the server address. Also, if your server uses TLS (a.k.a. SSL), add ":tIs" after
the port. Examples:

e mail.mycompany.com

e mail.mycompany.com:320
e 10.0.40.12

e 10.0.40.12:25:t1ls

e smtp.gmail.com:587:tls

From

An email address representing who this email is from. This is also the return address.
e bobsmith@mycompany.com

e Bob Smith <bobsmith@mycompany.com>

’Subject ‘

The subject line of the email.
’ Body ‘

The body text of the email. Note that you want it to be interpreted with HTML formatting, the HTML argument must
be true (1).

HTML |

A boolean which should be true (1) if you want the body of the email to be interpreted as HTML, or false (0) if you
want it to be sent as plain text.

’ Recipients ‘

A Jython sequence (List or Tuple), holding strings which are the emails to send to.
e ("mary@acme.com")

e ("mary@acme.com", "Jim Jones <jimmy@mycompany.com>")

[AttachmentNames]

Optional argument. A Jython sequence (List or Tuple) holding strings which are the filenames of attachments being
sent.

e ("funnypic.gif")

e ("Equipment Manual.pdf", "Costs.xls")

’ [AttachmentData] ‘

Optional argument. A Jython sequence (List or Tuple) holding byte arrays representing the attachments to send.
See the examples below for how to get these byte arrays.

’ [timeout] ‘

Optional argument. The socket timeout for sending the email. Defaults to 5 minutes.

Example 1:

# This code would send a simple plain-text email to a single recipient, with no attachments
body = "Hello, this is an email."

recipients = ["bobsmith@mycompany.com"]
fpmi.net.sendEmail ("mail.mycompany.com", "myemail@mycompany.com", "Here is the email!", body, 0, recipients)

Example 2:
# This code would send an HTML-formatted email to multiple recipients with no attachments
body = "<HTML><BODY><H1>This is a big header</H1>And this text is <font color='red'>red</font></BODY></HTML>"
recipients = ["bobsmith@mycompany.com", "sally@acme.org"]

fpmi.net.sendEmail ("mail.mycompany.com", "myemail@mycompany.com", "Here is the email!", body, 1, recipients)

Example 3:



# This code ask the user for an attachment file and attach the file.

filePath = fpmi.file.openFile ()
if filePath != None:
fileName = filePath.split ("\\") [-1] # This gets the filename without the C:\folder stuff’
fileData = fpmi.file.readFileAsBytes (filePath)
smtp = "mail.mycompany.com"
sender = "myemail@mycompany.com"
subject = "Here is the file you requested"
body = "Hello, this is an email."
recipients = ["bobsmith@mycompany.com"]
fpmi.net.sendEmail (smtp, sender, subject, body, 0, recipients, [fileName], [fileDatal)

sendAuthEmail (SMTPServer, From, Subject, Body, HTML, Recipients, Username, Password,

[AttachmentNames], [AttachmentData], [timeout])
Just like fpmi.net.sendEmail, except that this one is used for SMTP servers that require authentication. The Username and

Password parameters are used for this purpose.
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¢’ Modules - print

The fpmi.print modules provides a facility for printing screens and components to a printer or an image file.
NOTE: If you are trying to print the contents of a Table component, you probably want to use that component's
print () function. Click here for more information.

createPrintJob(Component)

Parameters

Component

The component to print.

This function returns an object that allows the user to control the print job. The PrintJob object has a number of
properties that can be set before calling the print function to actually print the component. Defaults are in brackets

([D:
PrintJob object properties

showPrintDialog ‘

If true (nonzero), then the print dialog window will be shown before printing. This allows users to
specify printing options like orientation, printer, paper size, margins, etc. [true]

fitToPage ‘

If the component is too wide or tall to fit on a page, it will be proportionately zoomed out until it fits
into the page. [true]

zoomFactor ‘

If greater than zero, this zoom factor will be used to zoom the printed image in or out. For example,
if this is 0.5, the printed image will be half size. If used, this zoom factor overrides the fitToPage
parameter. [-1.0]

orientation ‘
Either fpmi.print.PORTRAIT or fpmi.print. LANDSCAPE [fpmi.print.PORTRAIT]
pageWidth ‘

The width of the paper in inches. If showPageFormat is true, this can be changed by the user. [8.5]

pageHeight ‘

The height of the paper in inches. If showPageFormat is true, this can be changed by the user. [11]

leftMargin ‘

The left margin in inches. If showPageFormat is true, this can be changed by the user. [0.75]

rightMargin ‘

The right margin in inches. If showPageFormat is true, this can be changed by the user. [0.75]

topMargin ‘

The top margin in inches. If showPageFormat is true, this can be changed by the user. [0.75]

bottomMargin ‘

The bottom margin in inches. If showPageFormat is true, this can be changed by the user. [0.75]

The PrintJob object has two functions:

PrintJob Functions

setMargins(Number)

A shortcut to set all of the margins to the same number.




‘ print()
Starts the printing process as the PrintJob is currently configured.

Example:
Suppose we wanted to add a print button to a window. Suppose that we wanted to use half-inch margins and zoom
out 75%, and not allow the user to change the paper settings. We would add a button to a window and add this

code to the button's actionPerformed action:

job = fpm.print.createPrintJob(event. source. parent)
job.setMargi ns(0.5)

job.zoonfactor = 0.75

j ob. showPageFormat = 0

job.print()

printToImage(Component, [Filename])
This function prints the given component (such as a graph, container, entire window, etc) to a file, and prompts
the user to save the file to their hard drive.

Parameters

Component

A component that is shown on the screen.

[Filename]

A suggested filename to save to.
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;-w Python Modules

The following python modules may be called from within FactoryPMI by using the import keyword.

e baseb4

e bdb

e Dbisect

e calendar

e cmd

e colorsys

e commands

e ConfigParser

e CODY
co re

o difflib

e dircache

e dospath

e fileinput

e fnmatch

e formatter

o fpformat
ftplib

e gz

e htmlentitydefs

e htmllib

e httplib

e Javaos

e javapath
e linecache

i

e marshal

e mimetypes
e ntpath

e nturl2path
e pdb

e Dpickle

e posixpath
° Q,[m

e Queue

e random

e e



http://docs.python.org/lib/module-base64.html
http://docs.python.org/lib/module-bdb.html
http://docs.python.org/lib/module-bisect.html
http://docs.python.org/lib/module-calendar.html
http://docs.python.org/lib/module-cmd.html
http://docs.python.org/lib/module-colorsys.html
http://docs.python.org/lib/module-commands.html
http://docs.python.org/lib/module-ConfigParser.html
http://docs.python.org/lib/module-copy.html
http://docs.python.org/lib/module-copy_reg.html
http://docs.python.org/lib/module-difflib.html
http://docs.python.org/lib/module-dircache.html
http://docs.python.org/lib/module-dospath.html
http://docs.python.org/lib/module-fileinput.html
http://docs.python.org/lib/module-fnmatch.html
http://docs.python.org/lib/module-formatter.html
http://docs.python.org/lib/module-fpformat.html
http://docs.python.org/lib/module-ftplib.html
http://docs.python.org/lib/module-gzip.html
http://docs.python.org/lib/module-htmlentitydefs.html
http://docs.python.org/lib/module-htmllib.html
http://docs.python.org/lib/module-httplib.html
http://docs.python.org/lib/module-javaos.html
http://docs.python.org/lib/module-javapath.html
http://docs.python.org/lib/module-linecache.html
http://docs.python.org/lib/module-marshal.html
http://docs.python.org/lib/module-mimetypes.html
http://docs.python.org/lib/module-ntpath.html
http://docs.python.org/lib/module-nturl2path.html
http://docs.python.org/lib/module-pdb.html
http://docs.python.org/lib/module-pickle.html
http://docs.python.org/lib/module-posixpath.html
http://docs.python.org/lib/module-pprint.html
http://docs.python.org/lib/module-Queue.html
http://docs.python.org/lib/module-random.html
http://docs.python.org/lib/module-re.html
http://docs.python.org/lib/module-repr.html
http://docs.python.org/lib/module-shutil.html
http://docs.python.org/lib/module-site.html
http://docs.python.org/lib/module-socket.html

sre

sre_compile

sre_constants

sre_parse
stat
string
StringlO
tempfile

UserDict

Userlist

UserString
xmllib

zipfile
lib

d

future
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http://docs.python.org/lib/module-sre.html
http://docs.python.org/lib/module-sre_compile.html
http://docs.python.org/lib/module-sre_constants.html
http://docs.python.org/lib/module-sre_parse.html
http://docs.python.org/lib/module-stat.html
http://docs.python.org/lib/module-string.html
http://docs.python.org/lib/module-StringIO.html
http://docs.python.org/lib/module-tempfile.html
http://docs.python.org/lib/module-urllib.html
http://docs.python.org/lib/module-urlparse.html
http://docs.python.org/lib/module-UserDict.html
http://docs.python.org/lib/module-UserList.html
http://docs.python.org/lib/module-UserString.html
http://docs.python.org/lib/module-xmllib.html
http://docs.python.org/lib/module-zipfile.html
http://docs.python.org/lib/module-zlib.html
http://docs.python.org/lib/module-__future__%20.html

% Layout Control

This example shows how to center a title without overlapping a logo image using anchored layout.

sample - FactoryP™I Designer [Design Mode] -|0O] x|

File Edit Yiew Project Component Tools Windows Help
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] PrecoatProcess [
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[ switchUserDialog AUTOMATION
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] + Wincow 1

=[] Root Container (Z)

TD Container (7

L e Label
5| Image

U3 Component. ¢ Project

' Properties g 8 x|

= &j 4oy
Ez*"Ei%n}' & -

E Common =
Mame Root Contz (=

Enahled ¥ true
Wisible ¥ true
Border Mo Border

2
2
2
Cursar SE Resize E]
2
2

Mouseover T... =
Opague ¥ true
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(Description)

)41 /508 mb [window 1 |
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'.;.. Resetting your admin password

Open the Gateway Monitor Utility on your FactoryPMI Gateway Select 'reset your password' and click 'go'.
£ FactoryPMI Gateway Control -10] =i
Gatewsay Status %

Status: Running
Fort: 2080
Yersion: 1.6.2 (huild ¥97)

Gatewsay Control

| stat || stp |

Gateway Configuration
Choose a configuration action...

(E;SetPasswnrd ||E||| Gn)
| Close

This will re-point the Gateway Configuration to the Default authentication profile and make sure that there is a user
with the username/password of admin/password

Copyright © 2001-2005 Inductive Automation, Inc. All Rights Reserved.



;w Gateway Status Web Page

The FactoryPMI Gateway Status web page is an unrestricted web page that displays information about the
Gateway, Clients, and SQL databases.

Statistics List various Gateway statistics including load, uptime, and version.

A FactoryPMI Gateway - Microsoft Internet Explorer = |00} x|

(OBad = O - ] 3] G sewth cravoss £ v L

| Address [ ] m:m;:m:m%ﬁ&m EISE

X5 FactoryPMlI Gateway Status

& Launch & Configueation €D velp
Statistics I Datasources Sessions Cluster Map

Vershon 2.1.1 (buld 1094)

anrm . Sun rrk.rnq.rsz:fns Inc, 1.6.0_01

Memory (used/man) | 194.42mb { 1,016.12 mb

e s R

Uptime I 13 hours, 20 minutes, 30 saconds

Total Requests Serviced 5,797

Average Request Time 0

{ms)

Max Reguest Time (ms) |53

Total SELECT Queries | 2,30

Total Other Queries o

Current T ' S

{Queries,Sex)

stotus | Furing

X

€] bone T T T Niocaitranek 7

Datasources List each datasource (SQL Database connection) with status conditions.

Statistics Datasources Sessions Cluster Map

Datasource Status

Datasource 'my=gl test' K,

Datasource ‘mysgldb’ QI

Sessions Indicate client and designer connections.

Statistics Datasources Sessions Cluster Map

Current Sessions

Session 1 - DESIGNER Project Sample

Username adrin

Running Time 9 hours, 13 minukes, 36 seconds
Last Comm 0 hours, 0 minutes, 16 seconds

[l EINSpREY B R B R G el B T




LINCHIL MY 3 L 2o, LU, e

#® PrecoatProcess
Edit Locks

Cluster Map Displays a visual representation of: Gateways, Clients, and Datasources.

FactoryPMI Client FactoryPMI Client
Addrass 192.168.1.118 Address  192.168.1.133
Usemame Phillip Joghs Usemame Conor Dennis.
Project  Bottling Project  Production

FactoryPMI Client

Address 1921681172 FactoryPMI Client
Usemame Phillip Joghs Address 192.168.1.108
Project  TankFarm Usemame Brent Johnson

Project  Production

ddress 192.168.1.116
atus  MASTER

FactoryPMI Cliemnt
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Project  TankFarm
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ddress 1921681 145

FactoryPMI Client
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Iisemame Carl Gould

Address 192 1681118 Project Production

FactoryPMI Client Status MEMBER

Address  192168.1.140

Usernarne Bryon R by

Project Production

FactoryPMI Cligmt

Address 1021681104 FactoryPMI Client
Lsername Brent Johnson Address 1921681137
Project  TankFarm Username Tillie Hall

Project  TankFarm

- CligntiDasignarto Gateway Connection

— . . Sluster Connection _ _
Database Connection

FactoryPMI Dm%
i[#

4,
1.0 Youare here

| FactoryPMI Client |
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