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Installation

Introduction

This guide shows you how to configure an
Opto 22 OptoTerminaITM operator display
terminal and connect it to an Opto 22
SNAP PAC"controller over a standard
10/100 Mbps Ethernet network. '

The guide also includes basic instructions
for using the included Qlarity™ Foundry™
programming software to communicate
with these Opto 22 systems.

Additional information, including detailed
configuration and programming

instructions, is provided in the documents
included with the OptoTerminal, OptoTerminal-G75 (left) and OptoTerminal-G70

(right)

NOTE: While Opto 22 OptoTerminals are based on QS| Corporation’s QTERM" -G70 and QTERM-G75
terminals, these QSI terminals cannot communicate with Opto 22 systems.

About Opto 22 OptoTerminals

Opto 22's OptoTerminal family brings a programmable, Ethernet-enabled, graphics-based operator
interface to any location with Opto 22 SNAP Ethernet-based I/0 systems. OptoTerminal mountable
display terminals are used by operators to send commands to and receive real-time data from plant
floor equipment and other devices connected to Opto 22 hardware. Ideal for automation, control,
data acquisition, and remote monitoring, an OptoTerminal offers a compact and durable operator
interface for the plant floor and remote locations.

] Legacy hardware SNAP Ultimate I/OTM, SNAP Ethernet I/OTM, SNAP Simple I/OTM, SNAP-IT, or a system
using the SNAP-LCE industrial controller may be used as well. However, this manual will only address
systems using SNAP PAC hardware.
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INTRODUCTION

OptoTerminal-G70 and OptoTerminal-G75

Two OptoTerminal models are currently available from Opto 22: the OptoTerminal-G70 and the
OptoTerminal-G75. The primary difference between these two models is the size of the screen, and
the instructions in this quide apply to either terminal. For detailed information and technical
specifications for each OptoTerminal, see Opto 22 form 1340, the Optolerminal Data Sheet, and
Chapter 1 and Chapter 2 of Opto 22 form 1343, the OptoTerminal Hardware User’s Manual.

Opto 22 Products Compatible with OptoTerminals

An OptoTerminal can control and monitor the following Opto 22 hardware:

SNAP PAC SNAP Ultimate 1/0 SNAP Ethernet I/0 SNAP Simple I/O Other Hardware
SNAP-PAC-S1 SNAP-UP1-ADS SNAP-B3000-ENET SNAP-ENET-S64 SNAP-LCE industrial controller
SNAP-PAC-R1 SNAP-UP1-D64 SNAP-B3000-ENET-RTC Any SNAP-IT packaged unit
SNAP-PAC-R2 SNAP-UP1-M64 SNAP-ENET-D64

SNAP-PAC-EB1

SNAP-WLAN-FH-ADS

SNAP-PAC-EB2

In this document, we will use an OptoTerminal to communicate with a SNAP-PAC-R1 controller.

Related Documentation

You'll also need some of the following documents for the Opto 22 hardware your OptoTerminal will
communicate with and for the PAC Control™ software if you will be using a strategy:

To use this See this Opto 22

form #
SNAP PAC S-Series Controller | SNAP PAC S-Series Controllers User’s Guide 1592
SNAP PAC R-Series Controller | SNAP PAC R-Series Controllers User’s Guide 1595

PAC Control strategy running PAC Control User’s Guide

on a SNAP PAC controller 1700

Some of these documents are on the CD that came with the SNAP PAC controller, and all forms are
available on the Opto 22 Web site (www.opto22.com) for downloading. The easiest way to find one
is to search for the form number.
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CHAPTER 1: INSTALLATION

For Help

If you have problems connecting, configuring, or using an OptoTerminal and cannot find the help
you need in this guide or on the Opto 22 Web site, contact Opto 22 Product Support.

Phone: 800-TEK-OPTO (835-6786)
951-695-3080 NOTE: Email messages and
(Hours are Monday through Friday, phone calls to Opto 22
7.am.to 5 p.m. Pacific Time) Product Support are
grouped together and
Fax: 951-695-3017 answered in the order
Email: support@opto22.com receiveq
Opto 22 website: WWW.0pto22.com

Hardware and Software Setup

What You Will Need

You'll need the following items to connect, configure, and program an OptoTerminal:

P400 or faster personal computer running Microsoft” Windows” with a 10/100 Mbps Ethernet
adapter card. The adapter card should have a valid IP address on the same network subnet that
the OptoTerminal is connected to.

Compatible Opto 22 hardware connected to an Ethernet network. This hardware will typically
include a SNAP PAC controller, one or more SNAP PAC racks, and SNAP 1/0 modules required
for your application.

OptoTerminal-G70 or OptoTerminal-G75 with firmware version 2.50 or newer. To determine
your firmware version or upgrade it, see instructions in the OptoTerminal Qlarity Foundry User’s
Manual. Current firmware is available for download from our Web site at www.opto22.com.

Ethernet crossover cable (for direct connection from the OptoTerminal to the PC), or an
available connection to a standard T0BASE-T or 100BASE-TX Ethernet network.

10-26 VDC power source, connected through the terminal’s DB9 female serial connector. See
"Power” in the following section for important additional information about power
requirements.

Simulation Mode in Qlarity Foundry Software

If your OptoTerminal is not yet installed, but you want to complete the quick start exercises in this
guide now, you can simulate an OptoTerminal by using the included Windows-based Qlarity
Foundry software running on a PC. Skip to “Installing Qlarity Foundry Software” on page 6.
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HARDWARE AND SOFTWARE SETUP

Power

Power is supplied to an OptoTerminal through the unit's serial connector. To provide this power, a
serial connector must be wired to a power supply at the installation site. See the Optolerminal
Hardware User's Manual for connector pinouts and specific power requirements for each
OptoTerminal model.

IMPORTANT: An OptoTerminal does not come with a power cable.

Opto 22 OptoTerminals come without an included power cable because power can be supplied in
many different ways at a final installation site based on the type of application, equipment used,
environment, and other factors. Typically you will build a power cable for the OptoTerminal to
match installation site requirements, although some applications may be able to use the optional
OptoTermCable, described below.

Using an OptoTermCable

An optional OptoTermCable is a combination serial cable and power supply that provides power for
an OptoTerminal-G70 or OptoTerminal-G75. Two versions of the OptoTermCable are available to
meet the power requirements of each OptoTerminal model.

An OptoTerm(Cable can sometimes be used at an installation site, but it is typically used at a location
such as an office where OptoTerminal applications are developed before deployment. An
OptoTermCable includes a serial cable for connecting to a PG; this serial connection is useful for
receiving diagnostic messages while programming a terminal. Contact Opto 22 for more
information on the OptoTermCable.

Configuring an OptoTerminal

Before programming an OptoTerminal with Qlarity Foundry software, you'll need to configure the
terminal’s built-in settings and connect it to an Ethernet network. Remove the unit from its
packaging and then perform the following basic steps to do this. For detailed information on setting
up and installing the terminal, see Opto 22 form 1343, the OptoTerminal Hardware User's Manual.

1. Plug the Ethernet cable into the RJ-45 connector on the back of the unit.

2. Pressand hold a finger or thumb on the upper left-hand corner of the screen as shown below.

OptoTerminal-G70
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CHAPTER 1: INSTALLATION

3. While holding your finger on the screen, connect power to the terminal. Release your finger after

the Power On Setup screen appears.

Entering Ethernet Network Settings

To communicate on an Ethernet network, an OptoTerminal must have an IP address and subnet
mask assigned to it. A gateway address may also be required. Contact your network administrator
for this information.

1.

Press the Back or Next buttons at the bottom of the screen until NETWORK is highlighted, and
then press Select.

IPis highlighted.

To enter an IP address, press Select to highlight a digit in the IP address, and then press Back or
Next to choose a number.

To enter a subnet mask, press Back or Next to highlight Sub, and then press Select. Change the
subnet mask digits as described in step 2 above.

To enter a gateway address, press Back or Next to highlight Gate, and then press Select. Change
the gateway address digits the same way.

Selecting Develop or Download Mode

To load an application on the OptoTerminal, you must first set the terminal to one of two modes:
Develop or Download.

Develop mode saves an application to the terminal’s volatile (non-permanent) memory only,
meaning that if power to the terminal goes off, the downloaded application will be erased.
Because Develop mode does not load an application into the terminal’s non-volatile flash
memory, the application runs almost immediately after being loaded. This mode is best suited
for programming and testing an application on the OptoTerminal.

Download mode saves an application into the terminal’s flash memory. This means that if
power to the terminal goes off, the downloaded application will remain in memory and restart
the next time the OptoTerminal is turned on. The primary drawback to Download mode is that
the application requires a longer time to start up after being loaded to the terminal. Download
mode is normally used when the OptoTerminal is deployed at the application site.

To set the OptoTerminal to Develop or Download mode, do the following:

1.

Press the Back or Next buttons at the bottom of the screen until FLASH MEMORY is highlighted,
and then press Select.

App Mode is highlighted. (If your menu is different, your firmware may be older than version
2.50. Follow instructions in the OptoTerminal Qlarity Foundry User's Manual to install new
firmware on the OptoTerminal.)

Press Select.

Run App is highlighted.

Press Next to change Run App to either Develop or Download and then press Select.
App Mode is highlighted.
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Saving Configuration Settings

1. Press Back or Next until DONE is highlighted, and then press Select.
Save and Exit is highlighted.

2. Press Select to save your configuration changes.

The terminal is reset. You can now download to the terminal an application created using
Qlarity Foundry software.

Installing Qlarity Foundry Software

In your CD-ROM drive, insert the OptoTerminal CD. The installation wizard should start
automatically. If it doesn't, start Windows Explorer, navigate to your CD-ROM drive, and double-click
Setup.exe to begin installation.

To start Qlarity Foundry, click the Windows Start button and select Programs=Opto 22=Qlarity
Foundry for Opto 22—Qlarity Foundry.

n OptoTerminal Quick Start Guide



Quick Start

Choosing Your Quick Start Section

The quick start sections in this guide step you through using Qlarity Foundry software to create an
OptoTerminal application for use with Opto 22 hardware. OptoTerminal can read and write two
different kinds of data to Opto 22 Ethernet-based hardware:

+  Dataina PAC Control strategy running on a SNAP PAC controller!
« Datain the SNAP PAC’s Ethernet-based 1/0 unit's memory map.”

Since the design of the Qlarity Foundry application you develop depends on which data you need to
use, this chapter contains two sets of quick start instructions. Choose your quick start instructions
based on the following table:

Are you running a Use this quick start section
PAC Control
strategy?
Yes “Quick Start for Systems Run-
ning PAC Control” on page 8
No “Quick Start for 1/0 Units” on
page 20

NOTE: It is possible that you might be running a PAC Control strateqy and still need data from the memory
map in a SNAP PAC I/0 unit. If so, you may also want to read the Quick Start steps on page 20.

' Other Opto 22 hardware can communicate with an OptoTerminal using data from an ioControl or
PAC Control strategy. However, in this manual, we will only reference a SNAP PAC.

2Other Opto 22 hardware can communicate with an OptoTerminal using data from a memory map.
However, in this manual, we will only reference a SNAP PAC.
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QUICK START FOR SYSTEMS RUNNING PAC CONTROL

Quick Start for Systems Running PAC Control

This section steps you through using Qlarity Foundry software to create an OptoTerminal application
for use with a SNAP PAC that is running a PAC Control strategy. Used this way, the OptoTerminal
reads and writes data to the PAC Control strategy. In this quick start, you'll do the following:

»  Open a sample PAC Control strategy and download it to the controller or I/0 unit.
+  (reate a new Qlarity Foundry workspace and add objects from the PAC Control object library.

Save your Qlarity Foundry application and download it to the OptoTerminal.

Hardware and Software Requirements

To complete this quick start, you need the following:
*  SNAP PACR-Series Controller and SNAP rack

— Mount the SNAP PAC controller on the appropriate SNAP PAC rack and connect it to your
computer following the instructions in Opto 22 form 1595, the SNAP PAC R-Series Controller
User’s Guide.

— Assign an IP address to the SNAP PAC R controller following the instructions in Opto 22
form 1704, the PAC Manager User’s Guide.

NOTE: For this quick start, actual I/0 points aren’t used and SNAP 1/0 modules aren’t needed. Instead,
a sample PAC Control strategy running on the SNAP PAC R-series controller calculates internal values
(or IVALs).

*  OptoTerminal-G70 or OptoTerminal-G75—If you haven't already set up your
OptoTerminal and connected it to an Ethernet network, see “Configuring an OptoTerminal” on
page 4 for instructions.

NOTE: If you don't have an OptoTerminal available, you can still complete this quick start using
Simulation mode in Qlarity Foundry software.

*  PAC Control software version 8.0 or newer—See Opto 22 form 1700, the PAC Control
User’s Guide, for installation instructions and information on creating a PAC Control strategy. For
this quick start you will use a sample strategy, which is provided.

*  Opto 22 PAC Manager"V| software version 8.0 or newer—PAC Manager software is
included on the CD shipped with SNAP PAC controllers. You can also download the latest
version of PAC Manager from the Opto 22 Web site at www.opto22.com.

«  Qlarity Foundry software version 2.50 or newer—If you haven't already installed Qlarity
Foundry software on your computer, see “Installing Qlarity Foundry Software” on page 6 for
instructions.
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CHAPTER 2: QUICK START

Preparing the SNAP PAC

1. From the Windows Start menu, choose Programs—Opto 22—PAC Project Software 8.0—PAC
Control Basic.

2. Inthe PAC Control window that opens, choose File=Open Strategy, browse to the directory
C:\Program Files\Opto22\QlarityFoundry\Samples\Strategies, select the file
Opto_Terminal_G70.idb, and then click Open.

1PAC Control Basic
File Edit Configure Chart Subroutine Tools  Wiew Help

TR AN Ao Y N RN - T
E N RGN LYo 2 S G

Open Strategy
Loak jn: IE} Strategies j & = EB-

(C)Backup

- opta_Terminal_G70

File name: IDpto_TerminaI_G?D DOpen

Filez of type: IioEontroIStrategy Files [*.idb) LI Cancel |

PAC Control: Ready l_ ’_ él

The PAC Control strategy opens in PAC Control Basic. Your PAC Control Basic window should
look like this:
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QUICK START FOR SYSTEMS RUNNING PAC CONTROL

#1PAC Control Basic |Z||E|r‘5__<|

ﬁﬁile Edit Configure Chart Subroutine Compile Mode Tools  Wew Window Help - 8 x
NEH &Y G@&EO (kD CCONA | FAEL
e @ Q| d M

0 0 Ermin 0 -l —_—

= I opto_Terminal_c7o |} - - o - o o o oo Z‘

# 05 CorkralEngres 0]l
[ subroutines Inchuded || - - o e
# [0 Charts SR e I

= Iy variables R Blocko | ~
+ () Numeric Variables o BEERERE

% () String Variables [
[0 Paoinker varisbles 0L L 0 0 0 )
I3 Communication Handles AR ‘;\ ...............

0 £l
Murneric Tables . . . e T B P |

o ) Ipdate Temps € Delay

T El Stnng Tab|ES . . . e s
=) Painter Tables o i -

swws W1 T
...... 2

[00% |
[T T2 Chart /
< | = -ﬂ’, Powerup J
PAC Control: Ready Configure MM

3. Inthe Strategy Tree at the left, click the plus sign next to Control Engines. Double-click the
SNAP PAC R-series controller listed there and change it to specify the SNAP PAC you're using for
this exercise.

Refer to the PAC Control User’s Guide if you need help.

Choose Mode=Debug to download the strategy to the controller.

If prompted to save the strategy before starting the debugger, click Yes.

If the message “Powerup Clear Expected from Controller” appears, click OK.
If the Download Warning dialog box appears, click Yes.

Choose Debug—Run to start the strategy running on the controller.

From the File menu, select Exit to close PAC Control.

Ve NOU A

Creating the Qlarity Foundry Application

1. From the Windows Start menu, choose Programs=—Opto 22=Qlarity Foundry for Opto 22
Version 2.50—Qlarity Foundry.

The Qlarity Foundry main window opens, along with the Welcome dialog box.
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CHAPTER 2: QUICK START

Templates

¥ Welcome to Qlarity Foundry E
Recent Files
DOpen Selected
P T 22 Open Other Fie
- __ >
| == "] egin cai - &
[#] Begin editing in Layout View —

| Debug | Compie

2. C(lick Start New.

Select the type of workspace to create.

Ehoose the type of project to create

Workspace for FALC Eontrol or |0E0ntr0| communlcatlon only.
Workspace for OptobkP communication only.
Create workspace like the last one created [wWorkspace for PAC Contral, ioControl,

Drescription:

Enables an OptoT erminal to communicate with Opto 22 controllers using PAC
Control or ioControl strategy variables and/or the Optob P [memaory map) protocol.
The workspace alzo haz several display options and objects not available in other
workspaces. This workspace can only be uzed with Opto 22 controllers that can
run a PAC Control or ioControl strategy and have firmware BE.0 or later.

[Showgetails > ] [ Show Options ]

3. (lick to highlight “Workspace for PAC Control and/or OptoMMP operation.”
4. (lick Next and notice the options available, but don't check any of them now.
For more information on these options, see the Optolerminal Qlarity Foundry User's Manual.

The Qlarity workspace opens.
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EQIﬂrily Foundry 2.50 - New Workspace - Globals Q@g‘
Fle Edt View Tooks Hep
D E &% O EAM A
£ S ‘E ___Ix]
B Eli=Gicba] ANl Y Basic Y Extra ¥ Optaz2_PAG Y other A~ H
Object Tree b= fccaone I e e o Object
. _‘ DAEEBE & 8 palette
— HeETENM
A B EEEEEEEE
P /B ®C §
Work area W EEELEE
B =
L_J Properties | Events .
. rame] <Blobals> 1 PrOpertIES
= Mie
‘!‘ _ defaukuiocommobjact | default WmeW
\/I ewta bS L iem Code View | 72 Simulation View
g Fy (T optopaccomm: You must select a valid PAC IP Address
E
2 —1—— Messages
H and errors
window
Compiled - Mo errors (228, -13)

5. Notice the main elements in the workspace:

Object Tree—Similar to the Strategy Tree in PAC Control. Any object you create in Qlarity
Foundry is listed here. Some objects may be automatically added to a workspace when it is
created, including the following:

—  ExceptionDisplay—displays unhandled Qlarity exceptions (errors)

—  OptoPACComm—nhandles the communication between the computer and/or terminal
and the controller or I/0 unit.

Work area—This area looks like the OptoTerminal display. Similar to a drawing window in
Opto 22's PAC DisplayTM human-machine interface (HMI) software, you place objects here in
the work area as you create your application.

View tabs—Click a tab to change the view of the work area.

- Layout View (shown) is a graphics mode used to lay out the display. Generally, unless you
are making changes to the programming code, you will work in Layout View.

— (Code View is used to write or edit an object’s programming code. Typically you use this
mode only if you are customizing objects or creating your own objects.

- Simulation mode lets you connect to your controller or I/O unit and test your display
without needing to have an OptoTerminal.

Object palette—Shows icons for all available objects. Similar to the Toolbox in PAC Display.
To add an object, first click its icon, then draw in the work area. To see an icon’s name and
description, move the mouse over it. Click a tab to see icons in an individual library, or click the
All'tab to see all available icons.

Properties window—\When you click an object in the Object Tree or in the work area, its
properties are listed here. You can change a property by clicking on its value and typing in a
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CHAPTER 2: QUICK START

new value or choosing a value from a drop-down list. To see a property’s description, move the
mouse over its name.

Messages and errors window—Displays errors or other messages generated when the
workspace is compiled or during a debug operation. These messages can help you identify and
correct problems with the workspace.

In the Object Tree, click the OptoPACComm object to set communication properties. Notice
that the list in the Properties window changes.

In the Properties window, with OptoPACComm selected, click the value next to the (name)
property. Type in a name for the communication object (normally the name of the controller or
/0 unit the communications object represents).

In this example, we've used PAC_R_B as the name of the communication object.

Now click the value next to the property ipaddress and Object Properties
enter the IP address of the controller you're using for this | Foeies [Evems
. . [name] FAC_R_B
exercise, as shown at right. (¥ Advanced ]

uio_ipaddress 10.0.5.10
connectatstartup | true
reconnectonfailure | true
messagefilter _uio_showallmeszages

You don't need to enter the quotation marks; they are
automatically added for you.

NOTE: You can add additional OptoPACComm objects if your
OptoTerminal needs to communicate with additional
controllers or I/0 units.

Choose Tools=Select Strategy.

. In the Open dialog box, navigate to the directory C:\Opto22\Qlarity

Foundry\Samples\Strategies, select the file Opto_Terminal_G70.idb.txt, and then click Open.

Notice that the file you choose is the .idb.txt file, not the .idb file. The .idb.txt file is
automatically created for a strategy when the strategy is saved in PAC Control.

The Add/Remove Strategies dialog box appears, showing the sample strategy:

Add f Remove Strategies P§|

Mame Status Filename
Opto_Terminal_G70  loaded c:program fileshopto224glarity foundryhzamplesh

[ Load news strategy ]

For now, we'll use the sample strategy; but you can add your own strategies in the same way to
access the tag database and read and write data to your strategy variables. You can also add
more strategies if needed, for example if your Qlarity Foundry application will monitor multiple
controllers or 1/0 units running different strategies.
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QUICK START FOR SYSTEMS RUNNING PAC CONTROL

11. Confirm that the correct PAC Control strategy (or strategies) have been selected, and then click
Close.

12. Now choose File=>Save to save your work to a project file. In the Save As dialog box, give the
file a name, navigate to where you want it saved, and then click Save.

13. In the Object palette, click the OptoPAC tab to see the OptoPAC library objects that can be used
in your application. (Other objects are hidden; you can see them again by clicking other tabs.)

14. Click the PACTrendChartV2 object E . Move the cursor to the work area, and then click and
drag the mouse to draw a rectangle similar to the one shown below.

15. Release the mouse button.

The TrendChart object now has solid lines and a graph, as shown in the following example.

m OptoTerminal Quick Start Guide



CHAPTER 2: QUICK START

The Properties window changes automatically to show the properties available for the new
TrendChart object.

16. In the Properties window, scroll down and click the value next to the commobj property. Make
sure the communication object shown is the one you want to use.

If you have added more than one controller or I/0 unit, you can choose the one to use with this
object from the drop-down list.

17. In the Properties window, scroll down and maximize the Main section. Click the value next to
the tag property. Click the browse button (the small gray box):

Object Properties

Properties | Events

[name] PACTrendChart_1

¥ Eorder and Colar ]
¥ General ]

[ Main ]
enabled true

iy 0

mas 100

numdatapoints |51
pointzeparation | 5

paintstyle trend_cross
pointsize 4
commobj optopaccomm

tag

] 0 i—Click the browse button.
updateperiod | 1000
(b iz J

The PAC Control Variable dialog box opens. Since Qlarity Foundry applications can
communicate with multiple PAC Control strategies as well as multiple controllers or I/0 units,
this dialog box lets you choose the strategy, the data type, and the specific variable within the
strategy that this object (the TrendChart) should be associated with.

18. From the Select Variable or Memory Location window, select the float variable actualTemp.
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X

M Select Strategy Yariable or Memory Map Location

Strategy Variables | Memary Map

Select strategy variable

| actualTemp

.ﬂ Opto_Terminal _G70
(21 Integer 32
=-{Z] Float and Timer
@ abc
amplitude
8 def
desiredTemp
floatHolder
sinCurve

>

{21 string

(21 analog point
{21 Digital paint

Selected Yariable

<

actualTemp {Float and Timer, Opta_Terminal_G70}

[ -] [ -]

Allow only variables declared in a loaded strategy Load / Unload Strateay

[ Ok I}“ ] [ Cancel ]

19. Click OK.

20. With the TrendChart object still selected, click the value next to the property updateperiod in the
Properties window and enter a new value of 250.

Object Properties & ATE
Properties | Events

enabled true A
iy 0 |
mas 100

numdatapoints |51

pointzeparation | 5

paintstyle trend_cross

pointsize 4

commobj optouiocomm

tag actualTemp [Float)

280 9

[Misc ]
showline true b

The update period determines how often, in milliseconds, the data for this object is read from or
written to the strategy. An update period of 250 ms, or four times every second, is a fairly fast time
for accessing strategy data.

21. With the TempTrendChart object still selected, change the (name) property to TempTrendchart.
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Object Properties & ATE

Froperties | Events
TempTrendChart | ~
[ Border and Color Il
borderstyle bdr_bumpborder
bagcolor clr_buttonbackground
barcolar m:
linecalor | =l
paintcalor m:
paintfillzolor clr_buttonbackground
scanlinecalor (110
transparent falze
¥ General ]
[ Main_ ]88

22, Now click the SmartScaleV2 object E in the Object palette. Move the cursor to the
simulated display area, and click and drag the mouse to the left of the TrendChart object to
draw a small rectangle.

23. Select the SmartScale in the strategy tree. In the Properties window next to the property buddy
click the browse button and select TempTrendChart, as shown:

Select Object

Globals
B SmantScals_1
" J TempT rendChart
A ExceptionDizplay
P2, OptolIOCamm

B2
o Grreens aver

[ Ok %J[ Cancel ]

24, Select File=Save to save your work again.
25, Keep the Qlarity Foundry application open in Microsoft Windows.

Configuring the OptoTerminal for Downloading

NOTE: To complete this section, you must have assigned an IP address to the OptoTerminal as described
in “Configuring an OptoTerminal”on page 4. If you have already set the OptoTerminal to Download mode,
skip this section and go on to the next section,"Downloading and Running the Application.”

1. Make sure that the OptoTerminal is turned off.
2. Pressand hold a finger or thumb on the upper left-hand corner of the screen.
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OptoTerminal-G70

While holding your finger on the screen, connect power to the terminal. Release your finger after
the Power On Setup screen appears.

Press the Back or Next buttons at the bottom of the screen until FLASH MEMORY is highlighted,
and then press Select.

App Mode is highlighted.

Press Select. Then press Next until Download appears.

Press Select again.

App Mode is highlighted.

Press Back or Next until DONE is highlighted, and then press Select.
Save and Exit is highlighted.

Press Select to save your configuration changes.

The terminal is reset. You can now download your application from Qlarity Foundry to the
terminal.

Downloading and Running the Application

1.

In Qlarity Foundry, choose File=Download Application.

After a few moments, the dialog box Download Application to Unit appears.
In this dialog box, do the following:

a. (lick the Ethernet tab to view IP address settings.

b. Inthe IP Address field, enter the IP address of your OptoTerminal.
c. (lick Download Application to send the application to the OptoTerminal.
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20 Download|application to unit

Download

App download size: 77521
Flash required: 128 kBytes

BEELE 75 Download a, lication to unit

Send s

Set unitl

Results

Download

App download size: 77521
Flash required: 128 kBytes

Download application ]

Serial | Ethernet |

Download via ethernet

1P Address of unit

| m. o .5 .10 | Download application |

[ Download to multiple IP addresses [ Download ather BFF ]

Imlﬁ

Fecently uzed IP addreszes [ Upgrads fimwiare ]

| v

Results j

[ Serial port iz closed l Clear rezults box l l LCloze Window l

Open zenial port whenever this screen is shown

3. (lick Close Window after the application has been downloaded to the OptoTerminal.
After a few moments, the Qlarity Foundry application starts running on the OptoTerminal.

What's Next?

This quick start and sample applications are only a simple beginning; you can build very complex,
powerful applications with Qlarity Foundry and PAC Control.

For additional information on PAC Control, see the PAC Control User’s Guide (form 1700) and
the PAC Control Command Reference (form 1701). These guides are on the CD that came with your
SNAP PAC controller.

To learn more about programming with Qlarity Foundry, see the OptoTerminal Qlarity
Foundry User’s Manual (form 1344) and the OptoTerminal Programmer’s Reference (form 1345). These
manuals were shipped as printed documents with your OptoTerminal-G70 or -G75.

All guides are also available for download from our Web site, www.opto22.com. The easiest way to
find one is to search on its form number.
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Quick Start for 1/0 Units

This section steps you through using Qlarity Foundry software to create an OptoTerminal application
for use with a SNAP PAC R-series I/0 unit that is not running a PAC Control strategy. Used in this way,
the OptoTerminal reads and writes data to the I/0 unit's memory map. In this quick start, you'll do
the following:

+  (reate a new Qlarity Foundry workspace and add objects from the Opto 22 object library.
+  Testyour application in Simulation mode.
+  Link objects by building events.

*  Download your Qlarity Foundry application to the OptoTerminal.

Hardware and Software Requirements

To complete this quick start, you need the following:
*  SNAP PACR-series controller and SNAP rack

— Mount the SNAP PAC controller on the rack and connect it to your computer, following
instructions in Opto 22 form 1595, the SNAP PAC R-Series User’s Guide.

— Assign an IP address to the SNAP PAC controller following the instructions in Opto 22 form
1704, the PAC Manager Users Guide.

NOTE: For this quick start, we'll assume that specific SNAP I/O modules are installed on the SNAP rack.
You can still use the quick start even if these modules are not installed, however.

*  OptoTerminal-G70 or OptoTerminal-G75—If you haven't already set up your
OptoTerminal and connected it to an Ethernet network, see “Configuring an OptoTerminal” on
page 4 for instructions.

NOTE: If you don't have an OptoTerminal available, you can still complete most of this quick start
using the Simulation mode in Qlarity Foundry software.

*  Qlarity Foundry software version 2.50 or newer—If you haven't already installed Qlarity
Foundry software on your computer, see “Installing Qlarity Foundry Software” on page 6 for
instructions.

+  Opto 22 PAC Manager software version 8.0 or newer—PAC Manager software is on the
(D that came with your SNAP PAC R-series controller. You can also download the latest version
of PAC Manager from the Opto 22 Web site at www.opto22.com.

Preparing the 1/0 Unit

If you have a SNAP PAC R-series controller with the modules specified in the following steps, you'll
be able to test your Qlarity application with real 1/0. (If you have a SNAP PAC Learning Center, which
includes these modules and a load panel, you can test it even more.) If you have a SNAP PAC
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controller but do not have these modules, you can still follow the quick start and test your
application using Simulation mode.

1. If PAC Manager is not already open, choose Start—Programs—Opto 22 and launch PAC
Manager from a submenu.

2. follow steps in the PAC Manager User’s Guide (form #1704) to do the following:
— Configure the I/0 unit for the SNAP PAC R-series model you have.

—  Configure the module in position 01 (not zero) as a SNAP-ODC5SRC digital output module.
Configure point 01 on this module as a digital output point with the name Pump_Switch.

— Configure the module in position 02 as a SNAP-AOV-27 analog output module. Configure
point 00 on this module as an analog output point named Tank_Filler.

- Configure the module in position 04 as a SNAP-AIV analog input module. Configure point
00 on this module as a scalable analog input point named Tank_Level, and give it custom
scaling of 0 to 10 (rather than the default-10 to +10).

—  When you have finished, your PAC Manager configuration window should look like this:

=3 Configure I/0 Points E]@@
140 Uit |F'AEI_F|_B Type: |SNAP-F’AE-F|1 [analog/digital]
Modules and Paints Type | Features / Subty... = |
= - [01] SMAP-ODCRSRALC: &5 - BOWDC Source  Digital Dutput
B"’—_“,' 1 Pump_Switch MNone
= |ﬂ [02] SMAP-ADN-27 Analog Dutput B
pand Al
220 0 Tank_Filler A0-+10V¥DE 4
Collapse Al
= - [04] SMAP-AIY Analog Input
24 0 Tank_Level -10-+10%DC
< | I
Cloze | Help |
- Click Close.

—  Choose Tools—Send Configuration to I/0 Unit and be sure to check Save to Flash. Send the
configuration to the I/0 unit.

3. Leave PAC Manager open.
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Creating the Qlarity Foundry Application

1. From the Windows Start menu, choose Programs—Opto 22—Qlarity Foundry—Qlarity
Foundry.

The Qlarity Foundry main window opens. If the Select Workspace dialog box is not open, click
Start New to open it:

o
D &% A% BLAM > ?
Giobals
Templates )
| % Welcome to Olarity Foundry. x|
Recent Files
Select the type of workspace to create.
Choose the type of project ta create | Qpen Selected |
Wulksace for PALC Control, ioContrel, and/or OptoMMP operation. ‘ 2 |m‘
| , Stabew |
Tutoiias |
Description:
Enables an DptoTeminal to commurnicate with Opta 22 braing or contrallers using
the OptoMMP [memary map] protacel only. PAC Control and isControl strateay
wariables cannot be used for communication in this workspace. This workspace is
used with Opta 22 SNAP Ethernet brains that cannot mn a PAC Control or
ioControl strategy.
[ showDetaik »> | [ Show Dptions [ Fnisn ] [ cancel

Ready

2. Inthe Select Workspace dialog box, choose Workspace for OptoMMP communication only.
3. (lick Next and notice the options available, but don't change any of them now.

For more information on these options, see the OptoTerminal Qlarity Foundry User’s Manual.
4. (lick Finish.

The Qlarity workspace opens.

OptoTerminal Quick Start Guide



CHAPTER 2: QUICK START

EQlﬂrily Foundry 2,50 - New Workspace - Globals Q@E‘
Fle Edt View Tooks Help
DEME &% BN IEIEEE
B — [ B [
. == Al {Basic ¥ Extra Y DptoZ2_1304 ¥ other A .
Object Tree —— &2 bty = [IBFEEEEEEEE i mlYY e
s’?a af SereenGaver {.‘ 4 LEEE S e o palette
— mlalol=E o]
B I ECEEEEER
— A== =1=E
Work area B ICELLELLE
— NWEEEL v
‘.‘ W &N T
) Properties | Events .
I | [ Giobas Properties
\.\ s ] .
= delauloplo22obj defaull window
defaultopto22numberkey...  default
defaultopto22gwertpkepp... default
default_tone default
default_toneernor default
=
View tabs 5] Loyout View | =] Code View | 72 Simulaion Yiew
L; O No Enors
s —— Messages
3 and errors
g .
£ window
Compiled — Mo errors (14, -25)

5. Notice the main elements in the workspace:

Object Tree—Any object you create in Qlarity Foundry is listed here.

Some objects may be

automatically added to a workspace when it is created, including the following:

- ExceptionDisplay—displays unhandled Qlarity exceptions (errors)

—  Opto22_Comm—nhandles the communication between the computer and/or terminal

and the Opto 22 1/0 unit.

Work area—This area looks like the OptoTerminal display. You place objects here as you

Create your application.

View tabs—Click a tab to change the view of the work area.

— Layout View (shown) is a graphics mode used to lay out the display. Generally, unless you
are making changes to the programming code (or running your project in simulation

mode), you will work in Layout View.

— (Code View is used to write or edit an object’s programming code. Typically you use this
mode only if you are customizing objects or creating your own objects.

- Simulation mode lets you connect to your I/0 unit and test your display without needing to

have an OptoTerminal.

Object palette—Shows icons for all available objects. To see an icon’s name and description,
move the mouse over it. To add an object, first click its icon, then draw in the work area. Click a
tab to seeicons in an individual library, or click the All tab to see all available icons.

Properties window—When you click an object in the Object Tree or in the work area, its
properties are listed here. You can change a property by clicking on its value and typing in a
new value or choosing a value from a drop-down list. To see a property’s description, move the

mouse over its name.
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Messages and errors window—Displays errors or other messages generated when the
workspace is compiled or during a debug operation. These messages can help you identify and
correct problems with the workspace.

In the Object Tree, click the Opto22_Comm object to set communication properties. Notice
that the list in the Properties window changes.

In the Properties window, click the value next to the (name) property, and type in the name of
the I/0 unit. (In this example, we've used PAC_R_B as the name.)

Click the value next to the property opto22_brainip
and then enter the IP address of the SNAP PACR I/0O
unit you're using for this exercise, as shown at right.

Object Properties

Froperties | Events

[name] FAC_R_B

¥ Eorder and Colar ]
[ Misc ]
optozZ_brainp  EELNIRAE

opto2Z_brainport | 2001

timect 2000

Tetries 3

You do not need to enter the quotation marks; they
are entered for you.

NOTE: You can add additional Opto22_Comm objects if
your OptoTerminal needs to communicate with
additional I/0 units.

Choose File—Save Workspace to save your work to a project file. In the Save As dialog box,
give the file a name, navigate to where you want it saved, and then click Save.

Displaying a Value from the Memory Map

A wide assortment of data is available in the I/O unit's memory map, and you can use the
OptoTerminal to display that data as necessary. As a simple example, let's display the digital scan
counter, which just counts the number of times the SNAP brain scans the digital points connected
to it on the mounting rack. Since the brain assumes all module positions contain digital modules
unless otherwise configured, you don't need to have an actual module present to see the scan
counter at work.

1.

In the Object palette, click the OptoMemMaplnteger object [H . Move your cursor to the work
area and, holding down the left mouse button, draw a rectangle near the lower-right corner, as
shown below:

2. When you release the mouse button, a solid rectangle appears on the screen with a green line

around it.

OptoTerminal Quick Start Guide



3.

CHAPTER 2: QUICK START

Notice that the Properties window changes; it now shows properties for the new object. Click

the (name) property and type pigital_scan asthe name for this object. (Make sure you
type the underscore, or the name is rejected.)

Object Properties

Froperties | Events

[lane) | BRI

|
¥ Eorder and Colar ]
¥ General ]
[ Main ]
enabled true
fant default
[ M )
inzet 2
wvalue default
commobj pac_r_b
addresz “FFFFFO300000"
uzerpromptobj | empty v

Next, scroll down to the caption property and type pigital Scan: asthevalue.
Scroll down again; check the commobj property to make sure it shows the correct I/0 unit.

If you have more than one communication object, you can choose the correct one for this
object from the drop-down list.

In the address property, highlight the address value.

Object Properties e v |
. Froperties | Events
There are two ways to find out a memory map address: | [fams) — Digial 5oan 3
. . (» Border and Calor |
— Look in the memory map appendix of Opto 22 E: Gererd %
. ain
form #1465, the OptoMMP Protocol Guide. G — )
inzet
— Inspect the I/0 unit in PAC Manager and copy the v bl
address from there. ey
. . , fingrate | 1000
Since PAC Manager is already open, we'll use the > TotSens @

second way.

In PAC Manager, click the Inspect icon @ In the IP Address field, type the IP address of the
/0 unit (or choose it from the drop-down list). Click Status Read.

In the Status Read area, scroll down until you see Digital Scan Counter. Use your mouse to
highlight the entire address in the left-hand column.
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| Inspect /0 Unit

IP fddress: [10.0.6.1 | Port: [2001 Timeout: [1000  ms  Status: |Status Read area last read at 01/22/07 11:33:03

Statuz Read
Statuz Read
= 0xFFFF FO30 0026 I/0 Unit Hardware Rewision (Year) 2006 ~ Fiefrezh |
Status Wiite -

OxFFFF FO30 0028 Installed Ram 16777216
Paint Corfig OXFFFF FO30 O0ZE  MAC Address 00-A0-3D-00-DE-26
Digital Bark OxFFFF FO30 0034 TCP/IP Address 10.0.6.1

OxFFFF FO30 0038  TCP/IP Subnet Mask 255.255.0.0
Digital Paint 0xFFFF FO30 003C TCPAIF Default Gateway 0.0.0.0
OxFFFF FO30 0040  TCP/IP Name Server 0.0.0.0
Analag Bank OxFFFF FFFF FO&0  Secondary MAC Address 00-40-3D-00-DB-27
i 0xFFFF FFFF FO50 Secondary TCP/IP Address 0.0.0.0
Analog Paint 0xFFFF FFFF FO58  Secondary TCP/IP Subnet Mask 0.0.0.0
High Density 0xFFFF FFFF FOG3 Secondary TCP/IP Default Gateway 0.0.0.0
0xFFFF FFFF FO70 Secondary TCP/IP Name Server 0.0.0.0

Syztem 3
0xFFFF FO30 0045 Always BootP/DHCP On Powerup 0ff (0)
Scratch Pad  » 0xFFFF FO30 004C Degrees F / C F (1)
0xFFFF FO30 0054 Comm Watchdog Time (msec.) o]
Datalog »

0xFFFF FO35 0054 Scanner Flags 0x0000

Rl ' Digital Scan Counter 572584
Events b OxFFFF FO30 0060 Analog 3can Counter 3062
0xFFFF FO30 010C Milliseconds Since Powerup 5940
Communications »
0xFFFF FO30 0058 TCP Minimum ETO0 (msec.) 250
Other ¥ 0xFFFF FO30 0064 TCP Initial RTO (msec.) 3000
0xFFFF FO30 0068 TCP Retransmits 5
w
Cloze | Help |

9. Press CTRL-C to copy the address.
10. Back in Qlarity Foundry, press CTRL-V to paste this

Object Properties & ATE
memory map address in the address field, as shown Propertes | Events

. [hame] Digital_Scan ~
at r|g ht [» Border and Color ]

. . ;} Geperal ]
Notice that you can enter the address as copied, (> M }
OxFFFF FO30 005G, or you can enter it without the hex et :

. . . . . walue eraul
indicator and without the spaces, like this: commobl |pac_i_b ;
0=FFFF FO30 005
FFFFFO3000SC uzerpromptobj e;pt}l
i zamplingrate | 1000
11. Choose File=—Save Workspace. (> Tert Sefings &

Now let’s check this object in Simulation mode to see
how it will work.

12. Click the Simulation tab at the bottom of the work area to change the view.

You see the work area as it will look on the OptoTerminal display:
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E Qlarity Foundry 2.50 - glarityquickstart_iounit. gly - Digital_Scan
file View Inols Help

D 7 ¥ n
X i _ ER]

Hame Type [ value |

E
=[E Globals

[T+ o Digital_Scar)
A = f ExceptionDisplay
B = o OptoPACComm
£ @ uf" SoreenSaver

Templales

Digital Scan 7258477

[E& Lavout View Codeiew T2 Simulation View

L9 Mo Enars

H]

E

| Code | Debug | Cnmmlé

(-36, 233)

Compiled -- Mo errors

Ifyour I/0 unit is active on the network, you'll see the digital scan counter value increasing as
the brain scans module positions on the rack.

Now, let’s add a button to the display.

Adding a Button

One of the most common needs in an operator interface is a button for the operator to push. Here's
how to add a button that toggles between two states (on and off, open and closed, etc.).

1. Click the Layout View tab to return to work.

2. Inthe Object palette, click the Opto22_ToggleButton 2 Move your cursor to the work area
and draw a small square near the upper-right corner. When you release the mouse button, a

button appears on the screen.

.. Digital Scan 0.
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3. Inthe Properties window, click the (name) property and type pump_switch asthe name for
this button. (Remember the space will be replaced with an underscore.)

& AT

Froperties | Events

MFump_Switch | ~
¥ Eorder and Colar ]

[» Gereral |

[» Main |
[ Misc ]
state default

onimage opto2Z2_greenbutton

offimage opto2Z_redbutton

transparentcolor | [l rab_magenta

commobj pac_r_b

addresz “FFFFFO300000"

carmnlimarsta 1000 M

4. Scroll down to the address property and highlight the ez gATd

address value Properties | Events
’ (» Border and Calor

If the data you are reading or writing to in the memory | {zee=

[ Main
map is the status of a digital point or the value of an =l —
analog point, you don't have to use the complete snade  SBlo7 gielon
memory map address. Instead, you can type the point varspaercot B b magert
number (for example, as for digital point five or a1e6 -
for analog point 16). — v

For this quick start, enter as as shown at right.

5. Choose File=Save Workspace.

The button you've created will turn the digital point 01 on the module in position 01 on or off.
You can test it with your SNAP PACR.

6. C(lick the Simulation tab.
7. Use the mouse cursor to push the button.
The button changes to green on the screen, indicating that the digital point it controls is now

on. If you have a SNAP-ODC5SRC module in position 01 on the I/0 unit, you'll see that the

module’s LED for the point s lit. If you have a SNAP Learning Center, you'll see Inside Light LED
on the front panel is also lit.

Changing the Display Based on the Button

In the last section, you created a button on the OptoTerminal display that changed a digital output
point on the I/0 unit. Now let’s also make it change another object on the display. To do so, we have
to create an event in the Qlarity application.

1. Click the Layout View tab.

2. Inthe Object palette under the Basic tab, click the LabelV2 icon A Inthe work area, draw a
small rectangle at the right side of the button.
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.. Digital Scan 0.

In the Properties window for the label, change the following properties:

(name); Pump_Status
bgcolor: rgb_red

value: Pump Off

In the work area, click back on the Pump_Switch button. In its Properties window, click the
Events tab.

Object Properties & ATE

Properties | Events Events tab
TumOn E]
TumOff E]
Change E]

Click the browse button E] next to TurnOff.

The Event Builder window opens. You use the Event Builder to create logic within your Qlarity
application, so that what appears on the display is in a form that the operator who uses it can
understand.

For example, this button changes the state of digital point 01 on the module in position 01, but
the operator who pushes it shouldn't have to remember what the button does or what point
01 on module 01 controls. It is better to provide a text label for the button, so the operator can
see what the button will do.
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_r,: Event Builder, - Pump_Switch - TurnOff event E]@

Action Drescription
Al Click ta add action

Select what type of action you wizh to add from the drop down list in the grid. Once you have selected a general
action type, you may customize what exactly occurs during that action.

Edit in Code View

6. (lick the down arrow next to Click to add action. In the drop-down menu, choose Set Property.

[®] Event Builder, - Pump_Switch - TurnOff event |:||§|r>__<|

Action Drescription
Set Property Set global variable <unknown: equal to the global variable <unknowns

Froperty to Set Set b thiz Value ok
Object | Globals w | (®) Use the valus of this ohijsct property

Property | v| Object |Globals v|
- 5

O Use thiz explicit valus W

Set an object property
Lze thiz action to zet an object property or a global wariable. You can either zet it to a specific value, or copy the
walue of another property or variable.

7. Do the following:
— Inthe Property to Set area, choose Pump_Status as the Object and value as the Property.

— Inthe Set to this Value area, choose Use this explicit value and enter Pump Off in the field.

8. forthesecond action, click the down arrow next to Click to add action and choose Set Property
again. Do the following:
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In the Property to Set area, choose Pump_Status as the Object and bgcolor as the
Property.

In the Set to this Value area, choose Use this explicit value and choose rgb_red from the
pop-up list.

The Event Builder window now looks like this:

[®] Event Builder, - Pump_Switch - TurnOff event |’._||’E|P5__<|
Action Drescription
1 Set Property Set Pump_Status’ property to "Pump On'

Property to Set Set to this Yalue
Object | Pump_Status w | (O Use the value of this object property
Property | [H— 2 | [ | Globals - | — .
"colormap®"! Froperty | - | Edit in Code Yiew
(&) Use thiz explicit valus
|rgb_red |E]

Set an object property
Lze thiz action to zet an object property or a global wariable. You can either zet it to a specific value, or copy the
walue of another property or variable.

Al St Property Set Pump_Status lor property to rgh_red

9. C(lick OK.

You have built an event: when the Pump_Switch button is toggled off, the color and text of
Pump_Status will change. Now you also need to build an event that states what will happen
when the Pump_Switch button is toggled on, or else it will always remain red.

10. In the Properties window, with the Events tab open, click the browse button next to TurnOn to
open the Event Builder again.

Click the down arrow next to Click to add action and choose Set Property. In the Property to
Setarea, choose Pump_Status as the Object and caption as the Property. In the Set to this
Value area, enter the explicit value Pump on.

Click the down arrow next to Click to add action again and choose Set Property. In the
Property to Set area, choose Pump_Status as the Object and bgcolor as the Property. In
the Set to this Value area, choose the explicit value rgb_green.

Click OK.

11. Save the workspace.
12. Click the Simulation tab to test your changes.

You now see both the button and the label. When you push the button, the label changes from
red to green and the text on it changes as well. Pushing the button now changes both the
digital output point 5 and the OptoTerminal display.
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NOTE: In this sample, the pump status is tied to the button, not to an actual pump. To monitor the status
of the pump itself, do not use the generic LabelV2 object, instead, use an OptoTextloggleButton object
and set its address property to indicate the memory map address for the state of the pump.

Using a Slider to Change the Display

Now we'll build another object for an operator to interact with on the OptoTerminal display.

NOTE: This object will not work unless your I/0 unit has the analog output module you configured
installed in the correct position. However, you may still want to follow the steps to see how the objects are
created and linked.

1. C(lick the Layout View tab. In the Object palette, choose the Opto22_Gauge B 2nd drawa
vertical rectangle on the left side of the work area. Leave some space at the bottom.

.. Digital Scan 0.

2. Inthe Properties window for the gauge, change the following properties:

(name): Tank_Level
endrange: 10
address: a16

samplingrate: o

We set the endrange to 10 (and left the startrange at 0) to match the custom scaling set up for
point a16 when the analog output module was configured on page 21.

By setting the sampling rate to zero, we've chosen not to use the value from the analog point
as the input for this gauge. Instead, the operator will input the value using a slider.

3. Inthe Object palette, choose the OptoSlider M and draw another rectangle, the same length
but narrower, next to the gauge.
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.. Digital Scan 0.

4. Inthe Properties window for the slider, change the following properties:
— (name): Tank_Filler
— endrange: 10

— address: a8

5. Inthe Properties window, click the Events tab and then click the browse button next to
Change.

6. In the Event Builder, do the following:
— Add the action Set Property.
— Inthe Property to Set area, choose Tank_Level as the Objectand value as the Property.

— Inthe Set to this Value area, choose Use the value of the object property. Choose
Tank_Filler as the Objectand value as the Property.

— (lick OK.

You have now built another event: when the slider is moved, the value of the gauge
changes proportionally.

7. Save your workspace. If your /O unit has the module installed in the correct position as
configured, click the Simulation tab to test the slider.

When you use the mouse to move the slider up and down, the gauge fills and empties.

NOTE: If your I/0 unit does not have the module installed, the slider’s handle will be missing and the
slider won't work.

Working with a Container Object

Now let’s build a more complex indicator that identifies what the gauge is monitoring (a tank) and
changes based on the tank’s status. You'll create this indicator by using an object that contains other
objects.

NOTE: Testing this object also requires the configured module to be installed on your I/0 unit.

1. Click the Layout View tab.
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2. Inthe Object palette, click the OptoStateMonitor container & and draw a small rectangle
below the gauge:

.. Digital Scan 0.

3. Inthe Properties window for the container, change the following properties:
— (name): Monitor_Fill
— address: a8

Next, we'll add three objects within the container. We'll set the properties of these objects so
that the text and colors change based upon the value of analog output point 08, which
Tank_Filler (the slider) controls. This portion of the display describes in words what the gauge
represents graphically.

4. |Inthe Object palette, click the OptoStateMonitorState object B and draw a rectangle
anywhere inside the Monitor_Fill container. Change its properties as follows:

— (name): Tank_Low
— (aption: Tank low
- rangemax: 4
— bgcolor: rgb_green
5. Again using the OptoStateMonitorState object E, draw another rectangle inside the
Monitor_Fill container. Change its properties as follows:
— (name): Tank_Medium
— (aption: Tank OK
—  rangemax: 8

- bgcolor: rgb_vyellow

6. Draw a third OptoStateMonitorState object inside the Monitor_Fill container. Change its
properties as follows:

— (name): Tank_Full
— (aption: Tank full

— rangemax: 10
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— bgcolor: rgb_rea

Notice that Tank_Low, Tank_Medium, and Tank_Full - —
appear in the Object tree under Morjitgr_Fill, as shoyvn at ‘PMDMOLH“
right, because they are contained within Monitor_Fill. B af Tark Low
E = alf" Tark_Medium
If you need to change properties for any of these objects (or i i
for the container), click on the object’s name in the Object e il
Tree and it will appear in the Properties window. %: }"Eggéﬁh
Your Qlarity Foundry application should now look P Sy
something like this: < @ uf Scrseraver

.. Digital Scan 0.

Save your workspace. If your I/0 unit has the module installed in the correct position as
configured, click the Simulation tab to test the display.

When you move the slider up, the gauge fills, and the label changes color and text to indicate
the tank level.

|.‘ Tank OK Jigital Scan 186195750 ‘.‘

If you are testing on a SNAP PAC Learning Center, the meter on the load panel also changes to
indicate the tank level.

NOTE: If your I/0 unit does not have the module installed, the slider’s handle will be missing and the
label won't change.

Now that your Qlarity Foundry application is created and tested in Simulation mode, it’s time to
download it to the OptoTerminal.
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9.

Keep Qlarity Foundry open.

Configuring the OptoTerminal for Downloading

NOTE: To complete this section, you must have assigned an IP address to the OptoTerminal as described
in “Configuring an OptoTerminal”on page 4. If you have already set the OptoTerminal to Download mode,
skip this section and go on to the next section,"Downloading and Running the Application.”

1.
2.

Make sure that the OptoTerminal is turned off.
Press and hold a finger or thumb on the upper left-hand corner of the screen.

OptoTerminal-G70

While holding your finger on the screen, connect power to the terminal. Release your finger after
the Power On Setup screen appears.

Press the Back or Next buttons at the bottom of the screen until FLASH MEMORY is highlighted,
and then press Select.

App Mode is highlighted.

Press Select. Then press Next until Download appears.

Press Select again.

App Mode is highlighted.

Press Back or Next until DONE is highlighted, and then press Select.
Save and Exit is highlighted.

Press Select to save your configuration changes.

The terminal is reset. You can now download your application from Qlarity Foundry to the
terminal.
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Downloading and Running the Application

1. InQlarity Foundry, choose File—=Download Application.
After a few moments, the dialog box Download Application to Unit appears.

2. Inthis dialog box, do the following:
a. (lick the Ethernet tab to view IP address settings.
b. Inthe IP Address field, enter the IP address of your OptoTerminal.
c. (lick Download Application to send the application to the OptoTerminal.

20 Download|application to unit

Download

App download size: 77521
Flash required: 128 kBytes

BEELE 75 Download a, lication to unit

Download

App download size: 77521
Flash required: 128 kBytes

Download application ]

Results

20 Download|application to unit

Serial | Ethernet | Download

Download via ethermet App downloggd
Flash required
1P Address of unit

[0 .0 .5 1w [

Doawnload application |

[ [ Download to multiple IP addresses [ Download ather BFF ]
_E Fecently uzed IP addreszes [ Upgrads fimwiare ]
| v
Results j

[ Serial port iz closed l Clear rezults box l l LCloze Window l

Open zenial port whenever this screen is shown

3. (lick Close Window after the application has been downloaded to the OptoTerminal.

After a few moments, the Qlarity Foundry application starts running on the OptoTerminal.

NOTE: Again, the Pump On/Off button and the digital scan counter will work, with or without a module,
but the Tank Filler and Tank Level indicators will not work unless you have the correct module installed on
the I/0 unit.
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What’s Next?

This quick start is only a simple beginning; you can build very complex, powerful applications with
Qlarity Foundry.

To learn more about programming with Qlarity Foundry, see the OptoTerminal Qlarity Foundry User’s
Manual (form 1344) and the OptoTerminal Programmer’s Reference (form 1345). These printed
manuals were shipped with your OptoTerminal-G70 or -G75.

All guides are also available for download from our Web site, www.opto22.com. The easiest way to
find one is to search on its form number.
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Introduction

Qlarity Foundry is a software development environment for building OptoTerminal applications,
which are collections of code and graphics that are downloaded to and run on the terminal. This
guide introduces only the basic use of Qlarity Foundry with Opto 22 hardware; for detailed
information on using Qlarity Foundry, see the OptoTerminal Qlarity Foundry User's Manual and the
OptoTerminal Programmer’s Reference Manual in the included product documentation.

In order to simplify communications with Opto 22 devices, special communications and interface
objects are provided. In Qlarity Foundry, communications objects are like the software drivers a
computer uses to communicate with peripheral devices such as printers or modems. Interface
objects are like the software applications that use the driver.

Opto 22 Communications Objects

Each Opto 22 object library includes a communications object that defines which SNAP
Ethernet-based hardware the OptoTerminal will communicate with. The Opto 22 PAC Object Library
uses the OptoPACComm communications object, while the Memory Map (MMP) Object Library
uses the Opto22_Comm object.

Each communications object must be configured with network communications settings, including
the IP address of the SNAP hardware (controller or I/0 unit) that the OptoTerminal will communicate
with.

One Opto 22 communications object is automatically added to each new workspace. If the
OptoTerminal will communicate with more than one Opto 22 system, you must add an Opto 22
communications object for each system. A maximum of 64 communication objects (up to 32 of
which can be PAC Control communication objects) can be added to a workspace, although using
this many communication objects may make the terminal operate slowly.
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Opto 22 Object Libraries

As you have seen in the previous chapter, two interface object libraries are available for working
with Opto 22 SNAP Ethernet-based hardware:

+  The PAC Control Object Library is a collection of objects used to send and receive data from the
variables (referred to as tags in Qlarity Foundry) in a PAC Control strategy running on a SNAP
PAC controller.

*  Like the PAC Control Object Library, the MemoryMap Object Library is a collection of objects
used to send and receive data, but this object library works with data in the memory map of a
SNAP PAC controller or I/0 unit. The device’s memory map stores device data, /0 point data for
an 1/0 unit, and Scratch Pad data, which can be used for event/reactions on an I/O unit or for
peer-to-peer communication among controllers.

Choosing a Library

When you start Qlarity Foundry, you choose a workspace based on the data you want to read or
write: either PAC Control strategy data or Memory Map data. The workspace automatically adds a
communication object of the type you need and contains the object library for the data you want.
Opto 22 object libraries appear in the Object palette as blue and yellow or blue and white icons.

If You Need Both Libraries

If you need to read and write data to both PAC Control strategies and 1/0 unit memory maps in the
same Qlarity Foundry application, you can do so. After choosing a workspace, simply add the other
library by clicking the Libraries button [Jjjfjj on the toolbar, then clicking the Add existing library
button and choosing the additional library from the list. For more information on adding libraries,
see the OptoTerminal Qlarity Foundry User's Manual.

Once both libraries are in your workspace, you can choose communication objects and interface
objects from both as needed.
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Common Uses for Opto 22 Library Objects

These instructions presume that you have already added to your Qlarity Foundry project either the
Opt0220bj communications object or the OptoPACComm communications object. If your
OptoTerminal application needs to communicate with more than one SNAP controller, SNAP I/0
unit, or SNAP-IT unit, you must add additional communications objects to your project.

To do this...

Use the Opto 22 object(s):

PAC Control objects

Memory map objects

Notes

Turn a digital I/O point on and
off

1 PACToggleButtonV2
M

E- PACToggleBitmapV2

Opto22_ToggleButton

OptoTextToggleButton

N

Choose one depending on
how you want the value to
appear on screen.

ﬁ PACTachometerV2 H Opto22_Tachometer
: L Choose one depending on
Display the value of an analog h th lue t
input point. HI PACGaugeV2 EI Opto22_Gauge ow you want Ihe vajue to
appear on screen.

mmm  PACSliderV2 . OptoSlider
Change an analog value E H
Trigger an alarm based on the E PACStateAlarmV2 OptoStateMonitor
state of a digital point or ana- E
log value
Display the state of a digital - PACToggleButtonV2 [Em Opto22_ToggleButton
point e it
Change a graphic based on E PACToggleBitmapV2 Opto22_TextToggleButton
the state of a digital point. —

IEI OptoMemoryMapFloat

ﬂ PACLabelV2
Display the value of a variable OptoMemoryMapString Choose one depending on
in a PAC Control st.rategy ora PACFastLabelV2 @ the type of data apd .the fre-
memory map location m quency you want it displayed.

OptoMemoryMaplnteger

Opto 22 PAC Control Library Object Reference

Opto 22 PAC Control library objects are listed below. Refer to the online help in Qlarity Foundry for
parameters and detailed information about each object.
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NOTE: Some objects allow the user to define the displayed text font. In this case, you can choose either a
BDF or TTF font. The BDF (Adobe Glyph Bitmap Distribution Format) font uses a raster, or bitmapped, font
to display the text. The TTF font uses a Truelype font to display the text. Choose the BDF option unless you
want to add a specific font as a resource for your Qlarity Foundry project.

Opto 22 PAC Control Library Objects

. OptoPACComm Coordinates communication between
ﬁ'} an OptoTerminal and an Opto 22 SNAP PAC controller or
I/O unit running a PAC Control strategy. To communicate
with an Opto 22 device, configure this object’s properties
(such as the controller’s IP Address). Then create other PAC
objects, such as the PACTrendchartV2. Set up the commObj and
tag properties of these objects in order to read or set a variable

PACDigitalGridV2 This object reads a 32-bit or 64-bit
mask from an Opto 22 device. Each bit is displayed in the
grid as an on/off value.

(tag) in your PAC Control workspace.

PACDataloggerV2 This object simplifies the process

ﬂﬂ of logging data from the Opto device. The value deter-

mined by the tag property is logged to a file at a rate
specified by the Sampling rate property. Alternatively, the
appendline method can be called to append a line to the file. A call
to readline will give the data stored on a given line number in the
file. If the filename is invalid when a read or write occurs then an
exception is thrown.

PACGaugeV2 This object implements a flexible bar
nl graph to graphically indicate the level of a floating point

value. The object supports user-defined start- and end-

points. Because this object displays a value, it queries a
new value from the Opto tag whenever it becomes enabled or
whenever commobj or tag properties are changed.

PACLabelV2 Displays a value read from a tag from a

PAC control strategy. The value read is displayed accord-

ing to the prefix, value and suffix properties. The value

property is interpreted based on the data type set in the
tag property.

PACFastLabelV2 This object is a quick reacting label
object. If you are attempting to display rapidly changing
data, this object is generally a better choice than the
other label objects.

PACListBoxV2 Displays any number of text strings
1] .
= and optionally allows the user to select one of them. If
there are more strings than can be diplayed at one time,
scroll buttons allow the user to scroll the view. To change
the value of any element in the listbox, the item must be selected
and then pressed one additional time. An override function is
called whenever the selected item in the PACListBoxV2 changes
(either programmatically or due to the user touching the box).

PACQwertyKeypadV2 This object is a keypad that
allows the user to send data to a tag on an Opto 22
device when the enter button is pressed. The data-type of
the tag property of this object determines how the data is
sent to the device. If the data-type of the value entered into this
object does not match the data-type of the tag property of this
object, then nothing is sent to the Opto 22 device.

PACSIlidervV2 Implements a slider control, which has a
square position grip (the “button”) and a linear range for
setting the grip. When the current position is changed, the
new value is sent to the Opto device. Data queried from
the Opto device will update the position of the slider.

PACPIotV2 This object implements a type of 2D graph
that can be used to plot recent values on a X-Y axis. This
object is robust and can utilize quite a bit of processing
power. To compensate for this, you should minimize

[ e

PACSpinnerV2 A control object that lets the user incre-
ment the number displayed by pressing the up or down
arrows. Each time the value is changed it is sent to the
Opto device. Any data sent to this object from the Opto
device will change the value of the spinner.

using other poling objects on the same screen as a plot object.
PACStateAlarmV2 This object is used to monitor a
E value queried from the Opto 22 tag. Based on the current
value of the tag, the StateAlarm can change captions,
colors and optionally blink. To configure the various cap-
tions/colors for different value ranges, set the Statelnformation
property.
Because this object displays a value, it queries a new value from
the Opto 22 tag whenever it becomes enabled or whenever com-
mobj or tag properties are changed.

PACTachometerV2 Displays a value in the form of a
ﬁ dial gauge. Because this object displays a value, it que-

ries a new value from the Opto 22 tag whenever it

becomes enabled or whenever commobj or tag proper-
ties are changed.

PACNumberKeypadV2 Displays a simple keypad that
the user can use for numeric entry The object is geared to
be a pop-up object that can be "popped up" whenever
numeric entry is necessary.
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Opto 22 PAC Control Library Objects

PACToggleButtonV2 Represents a Boolean value.
You can touch this object to toggle the checked value of
this object on and off. An override is called whenever the
state of this object changes. This object indicates the last
value queried from the Opto 22 device, the state of the object from
the last press, or the last value assigned to the value property. If
the state is changed by a screen press or a value is assigned to
the value property, then the new value is sent to the Opto 22
device. If the usersettable property is set to false, then this object
is assumed to display values only and not set values, so it queries
a new value from the Opto 22 device whenever it becomes
enabled or whenever commobj or tag properties are changed.

]

PACVirtualVariableV2 This object is a simple interface
for non-Opto 22 objects to communicate with an Opto 22

device. The tag property must be set either at design-time

or at run-time by a call to the CreateTag method in the
PACComm object. This object will query the tag in the tag property
by calling the queryValue method. When the response is received
from the query, the appropriate QuerySucceeded method is called
for the tag datatype. For example, if the data type is an
_OPTOFLOAT, then the QueryFloatSucceeded method is called.
If the query failed for some reason, the QueryFailed method is
called. To write a value to the Opto 22 device, call the appropriate
Write function according to the data type of the tag (for example,
call the WriteFloat method if the data type is _OPTOFLOAT). If the
write succeeds, then the WriteSucceeded method is called. Other-
wise, the WriteFailed method is called.
Each read or write is associated with an ID number. When the
Write or Query methods are called, a number is returned that is
used to identify the transaction. A number is passed into the appro-
priate QuerySucceeded or WriteSucceeded methods that indi-
cates the ID number that the method is being called in response to.

PACTrendChartV2 This object can be used to query
E and chart values from an Opto 22 device. These values

are displayed based on the ChartType, PointSeparation,

and ConnectPoints properties. This object can display
trending charts, scanning charts and bar charts.

. PACToggleBitmapV2 An on/off toggle switch with
1 changeable bitmaps.

Opto 22 Memory Map Library Object Reference

Opto 22 library objects are listed below. Refer to the online help in Qlarity Foundry for parameters
and detailed information about each object.

Opto 22 Memory Map Library Objects

Opto220bj Handles all communications with one
Opto 22 I/O unit (includes SNAP-IT systems). Set the IP
address of your Opto 22 device in this object, and then
create other Opto 22 objects and point them to this one
for communications.

%

Opto22_Gauge A flexible bar graph that indicates the
El level of a floating point value. The object supports
user-defined start- and endpoints and an optional color
gradient across the length of the bar.
Tie this object to a read or read/write address on the Opto 22
device. If the location you tie this object to is read/write, however,
you can only display the value; you cannot use the value property
to set the location.

Opto22_ToggleButton An on/off toggle switch for digi-
tal points. Custom bitmaps can be used in place of the
default buttons.

1l
O]

Opto22_Tachometer
an analog value.

An analog dial gauge to display

-~

OptoMemMapFloat Sets or displays a floating point
|E| value. Configure this object with the appropriate memory

map address for the floating point value. You can also set

the associated Opto 22 memory map variable by setting
the value property of this object. (Note: This property must be set
at runtime; it cannot be initialized in Layout View.)

OptoMemMaplPAddress Sets or displays data in a
memory map address that is in the format of an IP
address. Most often used for display, but you can also set
the associated memory map value by setting the value
property of this object. (Note: This property must be set at runtime;
it cannot be initialized in Layout View.) Do not use this object to
change the IP address of an I/O unit.
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Opto 22 Memory Map Library Objects

OptoMemMaplnteger Sets or displays an integer
|E| value. Configure this object with the appropriate memory
map address for the integer value. You can also set the
associated Opto 22 memory map variable by setting the
value property of this object. (Note: This property must be set at
runtime; it cannot be initialized in Layout View.)

OptoMemMapString Sets or displays a string value.

Configure this object with the appropriate memory map

address for the string value. You can also set the associ-

ated Opto 22 memory map variable by setting the value
property of this object. (Note: This property must be set at runtime;
it cannot be initialized in Layout View.)

OptoNumberKeypad Displays a simple keypad for
entering numbers on screen. The object can work as a
“pop-up” object that appears whenever numeric entry is
necessary.

OptoQwertyKeypad Displays a simple, fixed-size key-
pad for entering text on screen. Enter and Cancel buttons
can be used to trigger events that the program can use to
perform actions.

OptoRealTimeClock Sets or displays the clock setting
of an Opto 22 SNAP Ethernet-based I/O unit (includes
SNAP-IT systems). Configure this object with the appro-
priate memory map address for the I/O unit’s real-time
clock. You can also set the associated Opto 22 memory map vari-
able by setting the value property of this object. (Note: This prop-

[L3]

OptoSlider Used to change an integer or float value.
Drag the button on this object to change the value of the
memory map location the object is tied to. You should tie
this object only to a read/write location on the Opto 22
system. (Note: Analog outputs are considered read/write loca-
tions.)

erty must be set at runtime; it cannot be initialized in Layout View.)
OptoStateMonitor Used to monitor an integer or float
E value. When the value changes, the caption and color of
this object change. To use this object, place it on screen
and then add two or more OptoStateMonitorState
objects. See this object’s online help for detailed configuration
information.

OptoStateMonitorState Helper object for the
@ OptoStateMonitor object. To use the OptoStateMoni-
torState object, place one object within the OptoState-
Monitor object for each state you want to represent. See
this object’s online help for detailed configuration information.

OptoTextRadioButton Displays a radio button graphic

that represents a Boolean value or digital point on the

Opto 22 device. If this object’s readonly property is set as

false, then touching the object toggles the Boolean
value/digital point. Touching this object also turns on or off all other
objects of the same type in the same screen container.

OptoTrendChart Displays a line graph that can be
used to chart data. A memory map address on the

Opto 22 device is queried periodically to update the chart.
You can optionally have the chart log data when it (or its
parent) is disabled, or have it start a fresh trend each time it is
enabled to conserve system resources.

OptoTextToggleButton Displays a checkbox graphic
that represents a Boolean value or digital point on the
Opto 22 device. If this object’s readonly property is set as
false, then touching it toggles the Boolean value/digital
point.
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Troubleshooting

Solutions to Common Problems

If you have problems using your OptoTerminal, check the table below for common problems and
steps to fix them. If the problem continues after trying the solutions listed below, contact Opto 22
Product Support for assistance. See “For Help” on page 3 for contact information.

Problem Solution Steps

1. Confirm that the cable is firmly connected to the terminal’s
DB9 female connector.

2. Confirm that the DB9 male connector connected to the
terminal provides power to the correct connector pins. See the
OptoTerminal Hardware User's Manual for connector pinouts
and power requirements for the OptoTerminal-G70 and -G75.

OptoTerminal has no power.

To keep an application in memory when power to the OptoTermi-
nal is cycled, you must set the terminal to Download mode in the
Power On Setup menu.

1. Cycle power to the OptoTerminal and start it up in the Power

Qlarity Foundry application running On Setup menu as described in “Configuring an OptoTerminal’
on OptoTerminal is erased when on page 4.

power is cycled. 2. In the Power On Setup menu, confirm that the OptoTerminal is

in Download mode, not Develop mode. Change the mode if
required.

3. Select Save Changes and Exit to reboot the OptoTerminal.

1. Confirm that the correct IP address of the Opto 22 hardware
the OptoTerminal needs to communicate with is entered in the
Properties window in the Opto 22 communications object you
are using in the application.
For the memory map object library, the Opto 22
communications object is named Opto220bj. For the PAC
Control object library, the communications object is named
OptoPACComm.

2. See the user’s guide for your Opto 22 hardware for specific

troubleshooting information for problems with network
communication.

OptoTerminal can’t communicate
with Opto 22 hardware.

Check the network TCP/IP settings for the PC and OptoTerminal
and confirm that both are on the same subnet of the Ethernet net-
work.

PC can’t communicate with OptoTer-
minal.
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Problem

Solution Steps

Can’t download Qlarity Foundry
application to OptoTerminal.

This problem is usually due to the OptoTerminal not being set to
Develop or Download mode. For more information, see the earlier
troubleshooting topic “Qlarity Foundry application running on Opto-
Terminal is erased when power is cycled”

Values received from Opto 22 I/O sys-
tem are incorrect.

Check that the 1/0 points have been configured correctly (for
example, range and scaling values for analog 1/O points). This is
done using PAC Manager or PAC Control software. See the user’s
guide for your Opto 22 I/O system for specific configuration instruc-
tions.

Qlarity Foundry application runs
slowly on OptoTerminal.

1. Check how many Opto 22 objects are used in the application
and what sampling rates are used for each object. The objects
should not cumulatively create more than about 50 updates
per second (for example, 50 objects with 1000 ms. sampling
rates, or 25 objects with 500 ms. sampling rates).

2. Make sure that the Draw Caching option is enabled in the
Power On Setup menu.

3. If draw caching is not enabled, check if multiple Opto 22
objects are stacked on top of one another. Delete stacked
objects or change their positions.

Selected font does not appear
on-screen, or you can’t change the
font on an Opto 22 library object.

Check if a TrueType font is being used with an Opto 22 object. If
so, verify that the TrueType is available.

Updating OptoTerminal Firmware

For many operational problems, a good first course of action is to confirm that the terminal’s
firmware is current. See Chapter 7—Download Software in the OptoTerminal Qlarity Foundry User’s
Manual for instructions on how to check the version of firmware currently in the terminal and how

to install new firmware if needed.

Current firmware is included on the OptoTerminal CD, or you can download it from the
Opto 22 Web site at www.opto22.com.

Reviewing Diagnostic Information

To see useful diagnostic information about the application running on the terminal and other
parameters, connect the OptoTerminal’s serial port to the PC running Qlarity Foundry. This
diagnostic information appears in Qlarity Foundry’s Download Application dialog box.

OptoTerminal Quick Start Guide
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