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Getting Started

Opto 22 and SNAP PAC System Products

Founded in 1974, Opto 22 develops and manufactures hardware and software products for
applications in industrial automation, remote monitoring, data acquisition, and the
Industrial Internet of Things (IloT). Using standard, commercially available Internet,
networking, and computer technologies, Opto 22's input/output and control systems allow
customers to monitor, control, and acquire data from all of the mechanical, electrical, and
electronic assets that are key to their business operations. Opto 22's products and services
support automation end users, OEMs, and information technology and operations
personnel. More than 85 million devices worldwide are reliably connected to Opto 22
systems.

Opto 22's SNAP PAC product family provides systems for remote monitoring, data
acquisition, industrial automation, and lloT applications. The choice of system varies
according to application needs, for example, the level of control, network and
communication protocols, mobile access to data or control, and requirements for
integration with other systems and equipment.
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OPTO 22 AND SNAP PAC SYSTEM PRODUCTS

SNAP Products Overview

Opto 22 provides a diverse set of products used for many purposes.

OptoOPCServer
Data exchange PAC Display
with OPC Viewing, trending, PAC Control
clients slaiing Programming,

debugging

SNAP PAC S-series
controller

SNAP PAC R-series
controller

Temperature
(analog input) |:

SNAP PAC

Motor speed
¢ (analog output)

Level, flow,
pressure,
temperature
(analog inputs)

5 A

e
L 2
Read RFIDs, ?;;;Zflpumpﬁb >
| b;:ncr?:; P (digital output)
Cocr;taq & 2 > ul.u_
ersors A

(digital input) |
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GETTING STARTED

1/0 Unit

The I/0 unit is the essential combination of inputs and outputs wired to real-world devices,
plus an 1/0 processor (on-the-rack controller or brain) for local intelligence and
communication. You can build a variety of I/0 units to match your needs.

SNAP PAC |/O Brain + ModularRack + 1/0O Modules

Brain

Brain is selected

for features

needed. SNAP PAC R-series controllers

SNAP PAC Ethernet brains

v/

4-module rack

SNAP-PAC-R1:Rack-mounted programmable automation
controller with analog, full digital, and serial I/O support.
SNAP-PAC-R2: Rack mounted programmable automation
controller with with analog, simple digital, and serial I/O
support

SNAP-PAC-EB1:Ethernet Brain with analog, digital, serial, and
high-speed digital functions

SNAP-PAC-EB2: Ethernet brain with analog, digital, and serial
functions

I/0 Modules

Yellow: digital input, AC
[ ] white:digital input, DC
B Black:digital output, AC
B Red:digital output, DC
[ Blue:analog input

Input/output modules connect
to instruments, field devices,
sensors, etc.

L
>

> -
<>

" Green:analog ouput
Serial/Special purpose

8-module rack

12-module rack
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OPTO 22 AND SNAP PAC SYSTEM PRODUCTS

PAC Project Software Suite

Opto 22's PAC Project software suite is an integrated set of software and utilities for use with SNAP
PAC systems. Collectively, these tools provide a simple yet powerful way to configure, design, and
troubleshoot your control environments.

PAC Control Basic (included with this Learning Center):
. PAC Control Basic

«  PACDisplay " Basic

« PAC !\/\anagerm

PAC Project Professional (available for purchase):
»  PAC Control Professional

»  PAC Display Professional

. OptoOPCServerm

. OptoDataLinkw

. SoftPAC”

«  PACManager

PAC Control—The SNAP PACs are programmed using PAC Control, a graphical, flowchart-based
programming tool for machine control and process applications. Using PAC Control, you create,
download, and run control programs. In addition to flowchart programming, PAC Control includes a
powerful, built-in scripting language based on C and other procedural languages.

PAC Display—Opto 22's PAC Display is an intuitive HMI package for building operator interfaces for
your Microsoft” Windows -based clients communicating with Opto 22 SNAP PAC systems.

PAC Display offers a full-featured HMI including alarming, trending, and a built-in library of 3,000
industrial automation graphics.

PAC Manager—PAC Manager is a maintenance and configuration utility provided with SNAP PAC
systems hardware. This utility sets up the Ethernet communications, upgrades firmware, and
streamlines the configuration of the I/0 unit.

OptoOPCServer—OptoOPCServer is a fast, efficient OLE for Process Control (OPC) 2.0-compliant
server that provides OPC clients access to SNAP PAC systems. Client applications can read and write
to I/0 points or even change their specific configuration options. OPC clients also have access to all
strategy variables and elements in a PAC Control strategy.

OptoDataLink—OptoDatalink is connectivity software that collects data from an Opto 22 SNAP
PAC controller and other sources, and then sends that data to one or more destinations.
OptoDatalink supports sending data to ODBC-compliant databases, SNAP PAC controllers and
brains, and ASClI text files.

SoftPAC—A software-based controller for PC-based control, SoftPAC runs on

PAC Project Basic™ provides all the software you need for industrial automation, remote monitoring,
and data acquisition applications in any field. During this course, you'll use components of PAC
Project Basic. However, you'll want to use PAC Project Professional™ for operations that include
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GETTING STARTED

complex network architectures, ODBC database connections, redundant controllers, OPC
communication, or legacy Opto 22 FactoryFloor® systems.

SNAP PAC Learning Center Guide

This SNAP PAC Learning Center Guide is a hands-on, learn-by-example training course. Each
chapter introduces aspects of PAC Control, PAC Display, and PAC Manager with a
step-by-step guide.

What You Will Do

«  Introduction: Assemble the Learning Center hardware.

+  Lesson 1: Establish network communication with your PAC system using PAC Manager.
+  lessons 2-6: Configure the I/0 and program the SNAP PAC using PAC Control.

«  Lessons 7-9: Create an operator interface using PAC Display.

Learning Scenario: Convenience Store

Lessons 1-9 present their concepts within the context of a fictional scenario: using a SNAP
PAC R-series I/0 unit to remotely control and monitor a convenience store. The SNAP PACR
is ideal for many types of applications, but a convenience store example allows us to
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demonstrate the rich set of features that combines aspects of machine control, monitoring,
and data acquisition.

In this example, you will learn how to connect and control machinery, program logic using
simple flowcharts and user-friendly project management, and create sophisticated user
interfaces. These activities will illustrate how you can control many types of processes or
monitor any type of machinery, and create complex process visualization programs.

Lesson Format

The following sections are used to assist you in learning, reviewing, and applying the
material:

+  Skills—an overview of skills taught in the lesson.

«  Scenario—a description of how the lesson affects the convenience store application being
built throughout the course.

+  Concepts—an overview of the background concepts being applied in this lesson.

«  Activity—step-by-step procedures and explanations for building the convenience store
application, interspersed with concept reviews. Instructions within the activity should be
followed exactly. In some instances, upper or lowercase letters must be used. Type variable and
I/0 point names exactly as shown in this manual.
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GETTING STARTED

Project Road Map—the Road Map provides an overview of all the features covered in this
Learning Center Guide. This may help you keep track of your progress and know where to
review. It also shows you which features affect later chapters. For example, the Road Map
shows you which points configured in previous chapters are used in later chapters.

Lesson Conventions

The following conventions are used throughout this guide:

Menu commands: Select File > New to create a new file.

Computer files: Open the file Store_|OConfig.otg.

Text that you are to type: Fuel is low

Named selections on the screen: In the Type field, choose Analog Point.
Graphic illustrations of software:

- Curved arrows show preceding step(s).

- Straight arrows emphasize a feature of interest.

=3 PAC Manager

Chrl+m

Open Tag Database
Lok in: IE} Strategy j - I‘j‘ v

Store_IOConfig.otg

File name: || Open I
Filez of type: IDpto Tag Databasze Files [*.otg) LI Cancel |

Open an existing tag database MM v

Thisdiagramis an example of the type of
instructions used throughout this guide.

SNAP PAC Learning Center Supplements

When you've completed the activities in this SNAP PAC Learning Center Guide, there is still
more to discover. Learning Center Supplements (OptoTlutorials™) provide step-by-step
instructions for advanced features of PAC Project software. To download the latest
Optolutorials, visit www.opto22.com/site/le_index.aspx.
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What You Need

System Requirements
To use the SNAP PAC Learning Center with your PC, you must have the following minimum
computer configuration for PAC Project software:

«  Acomputer with a standard or mainstream core processor and (at least) the minimum memory
required for your version of Microsoft Windows. (Low-end CPUs are not recommended.)
Additional memory may be required for some configurations.

«  One of the following operating systems:
- Microsoft Windows 10 Professional (32-bit or 64-bit)
- Windows 8.1 Professional (32-bit or 64-bit)
- Windows 7 Professional (32-bit or 64-bit)
—  Windows Vista® Business (32-bit only)
NOTE: PAC Project will not install on Windows XP or older Windows operating systems. Embedded
operating systems are not tested or supported.
«  Ethernet capability.

«  VGA or higher resolution monitor (Super VGA recommended). Minimum size: 800x600 with
small fonts.

«  Mouse or other pointing device.
+  (Optional) Installed Windows printer.
«  Foravailable hard disk requirements, please see the PAC Project Release Notes.

Installing the SNAP PAC Learning Center Software

You will use the PAC Project Basic Software Suite with the SNAP PAC Learning Center.

1. Open the SNAP-PAC-R1 package that came with the Learning Center and remove the PAC
Project CD. Insert the CD in your computer's CD drive.

2. Iftheinstallation wizard does not appear, start Windows Explorer, navigate to your compact
disc drive, and double-click Setup.exe to begin installation.

3. Follow the on-screen instructions. During installation, make the following choices:

- When asked to choose between PAC Project Basic and PAC Project Professional, choose PAC
Project Basic.
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— Inthe Select Components dialog box, make sure Install Learning Center Files is checked, as
shown here:

o Setup - PAC Project

select Components
Which components should be installed?

Select the components you warnk to instal; clear the compaonents vou do not want to
install, Click Mext when vou are ready to continue,

~

P&C Project Basic 155.2 MB

PAC Control Basic 70.7 MB
PAC Display Basic 54.5 MB
PAC Manager 26.5 MB
[ g
P Ukilities 9,4 MB

stall Learning Center files

[ < Back ” Mext = ][ Cancel

The following software is installed:
— A complete, fully functional version of PAC Project Basic software and utilities

Learning Center sample files, which are installed in the SNAP PAC Learning Center
directory. For example, C\Users\Public\Documents\Opto 22\PAC Project 9.6\SNAP PAC
Learning Center

NOTE: Your PAC Project version number may be different.

If you have trouble installing the software, contact Opto 22 Product Support. See “Product
Support”on page 4.

Setting up the SNAP PAC Learning Center

The SNAP PAC Learning Center includes all the necessary Opto 22 I/0 hardware, a load
panel with power supply, and all necessary cables.

SNAP Hardware Components

SNAP PACR

The SNAP PAC R is one of Opto 22's high-performance 1/O processors with an on-board
control engine designed to control analog, digital, and serial modules on the same rack.

The SNAP PAC R merges two functions that are usually located in separate pieces of
hardware: input/output processing and flowchart-based control. The processor, rack, and
modules together are referred to as an //O unit. You can attach the I/O unit to existing
Ethernet networks, making it easy to add control where necessary. Or you can use standard
Ethernet connections to build an independent control network, connecting your PC
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directly to the I/0 unit. With a SNAP-PAC-R-W Wired+Wireless controller you can use either
a standard Ethernet network or a wireless LAN.

SNAP-PAC-RCK8 Rack
The SNAP-PAC-RCK8 rack mounts up to eight SNAP digital, analog, and serial modules.

SNAP I/0 Modules
The Learning Center includes the following SNAP I/O modules:

SNAP-IDC5D: Digital DC Input 2.5-28 VDC, 5 VDC Logic
SNAP-ODC5SRC: Digital DC Output 5-60 VDC Source, 5 VDC Logic
SNAP-AOV27: Analog Output Dual -10 to +10 VDC

SNAP-AICTD: Analog Input Dual ICTD Temperature

SNAP-AIV: Analog Input Dual £10 or £5VDC

Learning Center Load Panel

The load panel consists of:

Two toggle switches

Two momentary switches
One SonAlert (buzzer)
Three LEDs

One meter

One potentiometer

Temperature sensor connection

Accessories

The SNAP PAC Learning Center includes the following accessories:

Temperature probe

Power cable— Input voltage range for the Learning Center is 120-300 VAC. A power cable is
included based on your location (U.S,, international, or UK). If you find that the cable you have is
incorrect, please call Opto 22 at 800-321-6786 (toll-free in the U.S.) or 951-695-3000 to request
the correct one.

Ethernet Category 5 cable—This cable allows a direct connection between your PC and the
SNAP PAC I/0 unit without the need for a hub or additional cables.
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Learning Center hardware components are illustrated below:

SNAP rack extrusion SNAP-PAC-RCK8 rack Learning Center load panel

SNAP-PAC-R1 or SNAP-PAC-R1-W

e

Temperature probe SNAP module tool Ethernet cable
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Required Tools

Phillips and flat-blade screwdrivers are provided for assembling the SNAP PAC Learning
Center.

Assembling the SNAP PAC Learning Center

Follow the instructions in each section below to assemble the components of your SNAP
PAC Learning Center and connect it to your PC.

Installing the SNAP-PAC-RCK8 Rack

1.  Align the four mounting holes on the Learning Center and the extrusion, and then attach the
extrusion to the Learning Center using the screws provided.

[-=]

2. Withthe release notches at the top, insert the bottom edge of the circuit board into a groove in
the extrusion.
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Insert board in groove

3. Insertaflat blade screwdriver into the release notch on the left and pry out the extrusion while
pushing down hard on the circuit board to push the left edge into place. While maintaining
downward pressure on the circuit board, pry out the extrusion at the middle release notch and
push the middle part of the board into place. Continue the process with the right release notch,
applying hard downward pressure until the circuit board snaps into place.

4, Attach the end caps with the screws provided.
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Connecting the Power Supply

1. Locate the wire harness behind the load panel of the Learning Center.
2. Locate the red, black, and green wires that have bare leads at one end.

3.  Onthe SNAP-PAC-RCK8 rack, connect the red wire to the +5Y connection and tighten its screw
on the power connector as shown below.

4. Connect the black wire to the -5V connection and tighten its screw.
5. Connect the green wire to the ground connector and tighten its screw.

o

2.
o

Green wire(s)

Black wire(s)

Power connector screws
Red wire(s)
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Installing the SNAP PAC Controller

1. Remove the SNAP PAC controller from its packaging.
2. Align the controller's connector with the mating connector on the SNAP rack as shown here.

W0

©
= & J\dad

3. Seat the controller onto the connector.
4. Tighten the hold-down screw to secure the controller in position.

CAUTION: Do not overtighten the hold-down screw. Doing so may damage the connector, the controller,
or other components on the SNAP rack.
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Installing the SNAP /0 Modules

1. Remove the five SNAP I/O modules from their packaging.

2. Starting with SNAP-IDC5D, position the module over the connector, aligning the small slot at
the base of the module with the retention bar on the rack.

3. Push straight down on the module to snap it into position.

When positioning modules next to each other, be sure to align the male and female module
keys (shown in the detailed view in the illustration below) before snapping a module into
position.

Module keys
correctly aligned

Retention bar

4. Repeat steps 2 and 3 for each of the remaining modules.

Your Learning Center should now resemble the illustration below. If a module is positioned
incorrectly, remove it (see "Removing a SNAP /0 Module” on page 18), and then reinstall it.
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SNAP-IDC5D
SNAP-ODC5SRC

\‘\/\‘éé“\éi{mv
N l NS

SNAP-PAC-R1

® B 10

2 A\\\|‘1IF’JIF/

!

n

Removing a SNAP I/0 Module

If you insert a module in the wrong location, use the SNAP module tool to retract and hold
the release latch. Then pull straight up on the module to remove it.
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The SNAP module tool provides leverage to push out the
spring-loaded module release latch, which releases the
module from the retention bar.

Connecting the SNAP Modules to the Wiring Harness

The screw terminal connectors are arranged in the order they attach to the modules.
1. Plug the first connector into the first module, the SNAP-IDC5D.

2. Plugin the remaining connectors in order.
3. Check the connections using the following table.

SNAP-IDC5D red, brown/white, red/white, orange/white, yellow/white
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SNAP-ODC5SRC red, red, green/white, blue/white, purple/white, gray/white

SNAP-AQOV-27 orange, yellow, green, blue
SNAP-AICTD gray, purple
SNAP-AIV white, black

Connecting the Temperature Sensor

The temperature sensor is the cable approximately 3 feet (1 meter) in length with a black
plastic tip at one end.

1. Using the alignment notch on the connector, plug the temperature sensor into the jack on the
front left-hand side of the Learning Center load panel.

2. Tighten the threaded collar.

Connecting the Power Cable

To connect the power cable to the SNAP PAC Learning Center, plug the cable into the
power cord connector located on back of the Learning Center base.

Input voltage range for the Learning Center is 120-300 VAC. A power cable is included
based on your location (U.S., international, or UK). If you find that the cable you have is
incorrect, please call Opto 22 at 800-321-6786 (toll-free in the U.S.) or 951-695-3000 to
request the correct one.

NOTE: Don't turn on the Learning Center until instructed to do so in the next chapter.
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Connecting the SNAP PAC /0 Unit to a PC

The SNAP PAC I/O unit requires a connection to the PC running the PAC Project software.
There are three ways to connect via Ethernet, as described below.

If you have a Wired+Wireless PAC R1, you can also connect to the PC using a wireless LAN.
However, you must first use an Ethernet connection to assign an IP address to Ethernet 1.

Networking Options

Option 1
PC and SNAP PAC system isolated from other devices. What you need :

All hardware and
procedures are
provided with the

Connected using crossover Learning Center

cable supplied with
Learning Center

No change to workstation's Refer to workstation’s
IP or subnet mask IP and subnet mask
to assign compatible IP
address to SNAP PAC.
Option 2
PC remains on its network while sharing a separate network
with the SNAP PAC system. What you need:
PC connected Second network card
to rest of network in your PC
g~ IP and subnet

S mask of the second
il network card (the

card the SNAP PAC
will connect to)

Second

network -
card Connected using crossover J

cable supplied with
Learning Center

Option 3
Add SNAP PAC system to an existing network. What you need:

Both systems connected GAFBEtiEHET At

to rest of network A network connection

through a switch or hub

Ethernet
switch or hub CAT-5 Ethernet An unused, valid IP
cable - address to assign to the
> SNAP PAC.

The subnet mask of
your network
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The Learning Center provides all the hardware to connect using Option 1; however, it may
not be desirable to remove your PC from an existing network. Options 2 and 3 preserve
your PC's connection with a network, but require some networking expertise. It is
recommended that you consult with your network administrator on which method to use.

Connecting Directly

The simplest way of connecting the I/O unit and a computer is using the Ethernet cable
included with the Learning Center.

1. Plug one end of the yellow Ethernet cable into the RJ-45 port on the SNAP PAC controller.
2. Plugthe other end of the cable into an Ethernet port on the PC.

Ifan Ethernet port isn’t available because the computer is connected to a company network,
consider one of the alternate methods of getting an available Ethernet port listed below:

«  Disconnect the computer from the Ethernet network.

IMPORTANT: Check with your network administrator before disconnecting the computer from the
network.

+ Install and configure a second Ethernet network card in the PC.

NOTE: This can be a complex task if you are not familiar with setting up a Windows PC. You may want
to get assistance with installing the network card or have the installation and configuration done by
your system administrator.

Once you have an Ethernet port available on the PC, connect the SNAP PAC as described
above.

Connecting through an Ethernet Network

The SNAP PAC I/O unit can be connected as a node on an existing Ethernet network. Once
connected to the network, the SNAP PAC I/0 unit can be accessed using the software
included with the Learning Center.

When connecting the I/0 unit to an existing Ethernet network, it is important to work
closely with your network administrator, who must determine network topology and
hardware requirements. The network administrator must understand that the I/0 unit
requires a fixed IP address. If a DHCP or BootP server is active on the network, the system
administrator will need to provide you with a static IP address for use with the controller.
You will learn how to assign an IP address in Lesson 1.

Connecting a Wired+Wireless Controller through a Wireless LAN

A Wired+Wireless SNAP-PAC-R1-W can be used on either an Ethernet network or in a
wireless local area network (LAN) built with components that meet 802.11a, b, or g
standards, depending on which works best for your environment. Before you can use the
PAC wirelessly you must use PAC Manager on a wired network to configure wireless
communication parameters. Note that the wireless LAN interface will work only if it is on a
separate IP subnet, so the device can clearly determine where to direct communication.
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Opto 22 Product Support

Opto 22 is here to help. When trying to solve a problem, a good rule of thumb is never
spend more than an hour working on it before you call Opto 22. Your success is our success.

Phone:

Fax:
Email:

Opto 22 website:

800-TEK-OPTO (800-835-6786
toll-free in the U.S. and Canada)
951-695-3080

Monday through Friday,

7 a.m.to 5 p.m. Pacific Time

NOTE: Email messages and phone
calls to Opto 22 Product Support
are grouped together and
answered in the order received.

951-695-3017
support@opto22.com

WWW.0pto22.com

When calling for technical support, tell the Product Support Engineer you are using a SNAP
PAC Learning Center. Also be prepared to provide:

«  Your PC configuration (type of processor, speed, memory, and operating system)

+  Any specific error messages seen
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1: PAC Manager—Communicating
with the SNAP PAC

Skills

Scenario

Network Communication
+  Determining your PC's I/O Address and Subnet Mask
«  Using PAC Manager to establish initial communication with the SNAP PAC controller

«  Assigning network IP addresses using PAC Manager

In this lesson, you begin deploying the SNAP PAC I/O system in a fictional convenience store
represented by the instruments on the Learning Center's load panel. The scenario begins with a
newly installed SNAP PAC R-series controller for monitoring and controlling various devices in a
convenience store. Your SNAP PAC controller is already wired to your field devices (Learning Center
Load Panel) and is connected to its power supply. Your first task is to establish network
communications with the controller.
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Concepts
PAC Manager
PAC Manager simplifies the setup of your controller by providing basic management features. The
diagram below outlines PAC Manager’s functions. In this lesson, you will use PAC Manager to
establish communication with the controller and assign an IP address.
Using PAC Manager

In this lesson, you use PAC Manager to establish communication
with the SNAP PAC and to inspect its operation, but PAC Manager
can be used for other maintenance and debugging tasks.

Workstation

Using PAC Manager

Establish Communication
Listen for BootP
Assign IP address

Upgrade Firmware

Configure 1/O
otg | Create Opto tag database (OTG)
file.
Inspect the I/O unit

Read state and values
Write to points

BmE_CoE
T

SNAP PAC

Use PAC Manager to:

® Establish initial communication
with SNAP PAC systems.

® Assign IP addresses.

® (reate Opto 22 tag database (OTG)
files to configure 1/0.These files tell
the brain what I/O it has, what
scaling to use, whether to count
ONs and OFFs, etc. An OTGfile is
especially useful if you have
multiple 1/0O units with similar
input/output points.

® Upgrade firmware to use the latest
enhancements to the brain's
capabilities.

® |nspect the I/O processor
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IP Addressing

The SNAP PAC controller is shipped from the factory with a default IP address of 0.0.0.0. This address
is not a valid network address. When you use your controller for the first time, the controller will
send a BootP network broadcast requesting an IP address. PAC Manager “hears”the BootP
broadcast, and from PAC Manager, you can assign an IP address. To assign an IP address, you need an
IP address and subnet mask that are valid for your network.

Networking Options NOTE: All IP addresses and subnet masks are examples.

Option 1
PC and SNAP PAC isolated from other devices.

What you need to do
o it Determine your PC's IP
J =50 gige  addressand subnet mask.

Use PAC Manager to assign
roadcast an [P and subnet mask

el % l‘) i compatible with the PC.
IP: Subnet Mask: IP: Subnet Mask:

10.0.1.10  255.0.0.0 10.0.1.11  255.0.0.0
Option 2
PC remains on its network while sharing a separate network
with the SNAP PAC. What you need to do

Determine the IP address
and subnet mask of the

PC connected
to rest of network

network card through
which the PC connects to
; : the controller (consult
| second ‘? e i L your network administror).
network BootP e :  Use PAC Manager to assign
card Broadcast an [P and subnet mask
compatible with the PC.

IP: Subnet Mask:

IP:  Subnet Mask: 10.0.1.11 255000
10.0.1.10 255.0.0.0

Option 3
Add the SNAP PAC to an existing netwaork. What you need to do
Obtain an unused, valid IP
Network ¢
. address and the subnet
mask for your network
Ethernet (consult your network

switch or hub " administror).
BootP

Broadcast

ke

Use PAC Manager to assign
this IP and subnet mask to
the SNAP PAC controller.

IP: Subnet Mask:
10.0.1.11 255.0.00

IP: Subnet Mask:
10.0.1.10  255.0.0.0
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Preparing for the Lesson

You will need to know a valid IP address and subnet mask to assign to your controller. If your PC and
controller are directly connected as described by Option 1 (above), this activity tells you how to
determine a valid IP address and subnet mask. If you are using Options 2 and 3, it is best to consult
your network administrator for an IP address and subnet mask.

Determining Your PC’s IP Address and Subnet Mask

Your SNAP PAC controller will need the same subnet mask that is assigned to your PC. The IP address
will need to be compatible with the network your PC and controller are on. If you already have a
valid IP address and subnet mask to assign to your controller (for example, you received these from
your network administrator), you can skip the following steps and continue with “Using PAC
Manager to Establish Communication with the Controller”on page 29.

1. Choose Start > All Programs > Command Prompt or choose Start > Run, type CMD in the Run
dialog box, and click OK.

2. Inthe Command Prompt, type ipconfig and press Enter.
Your computer’s IP address and subnet mask are shown.

Choose a similar IP address for your I/O unit. For example, if your PC's IP address is 10.0.4.2,
assign an IP address such as 10.0.4.1 or 10.0.4.3 to your SNAP PAC controller.

¢+ Command Prompt

Microsoft Windows P [Version 5.1.26881
{C> Copyright 1985-2801 Microsoft Corp.

C:x>ipconfig

Mindows IP Configuration

Ethernet adapter Opto 22:

Connection—specific DNS Suffix . : opto22.com

IP Address. . . . . . . . . . . . = 18.8.4.1
Subnet Mask H

3. (lose the Command Prompt.
4. C(lickthe close button in the top right-hand corner of the Command Prompt window.

Using PAC Manager to Establish Communication with the
Controller

Once you've established what your controller’s IP address and subnet mask should be, you can
establish communication between your PC and the controller.
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1. From the Start menu, choose All Programs > Opto 22 > PAC Project [version number] > PAC
Manager.

2, SelectTools > Assign IP address.
3. Turn on your SNAP PAC Learning Center.

The power switch is next to the power cord connection.
The controller is now broadcasting a BootP request for its network configuration.

=3PAC Manager

Wiew  Help
Inspect, ., Chrl+I
Maintenance. .. Chrl+mM

Assign IP Address.,, =
Change IP Settings...

Install Firmware via Ethernet,

Install Firmware via Serial Connection, .,
Install Firmware via Failsafe Bootloader Mode

W == Assign IP Address

Units Requesting IP Addresses

Status | MAC Address | IP Address | Subnet Mask | Hostname | Gateway Address | DME Azgign
' ' Set Static [P
Hzzign All
Set &l Static Fs

< Il |
Unit has been Discovered - Add a Mapping for this Unit Test
MAC To IP &ddress Mappings

MALC Address | IP Address | Subnet Mask | Hostname | Gateway Address | DMS Address | Add

Modity...

Delete

Save Lisl...

Load List...

PEEER FEEED

Your SNAP PAC I/0 unit is identified by its MAC address, also written on a label attached to the
side of the controller’s housing. (The MAC addresses of Opto 22 devices begin with 00.a0.3d.) If
no units are listed in the Units Sending BootP Request, turn your Learning Center off and then

turn it on again.

4. Double click your controller's MAC address.
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1: PAC MANAGER—COMMUNICATING WITH THE SNAP PAC

Units Requesting IF Addresses

| Status MAC Address

|Uriit has been Discovered - Add a M.appih
MALC To IF Address Mappings
| MAC Address [ 1P Address

Cloze Help

| Subret Mask

IP Address

=5 Add MAC To IP Mapping

X

MAL Address: 00-40-30-00-B5-F2
IP Address: m. 0.4 01
Subnet Mask: 285. 0 1] 1]

Gateway Address: o.o0.0.0
DWS Address: o.0.0.0

Host Mame:

Hostname

[ Gateway Addres

ﬁress | DNS Address

Add.

Load List...

|‘1

5. Typeasuitable IP address (10.0.4.1 is used in this training guide).
6. Type asuitable Subnet Mask (255.0.0.0 is used in this training guide).
7. C(lick OK.
This maps the MAC address to the IP address.
8. (lick Assign.
=3 Assign IP Address rz|
Units Requesting IP Addresses
Statuz MALC Address IP Address Subnet Mask Hostname Gateway Addres Aszsign t
Mapped ] 10.0.4.1 255,000 0.0.0.0
< ¥
An IP Address has been Mapped to this Unit, but not yet Azsigned
MALC To IP Address Mappings - [MacT ol P.map) *
MALC Address IP Address Subnet Mask Hostname Gateway Address | DMS Address Add...
00-40-30-00-B5F2  10.0.4.1 255.0.00 0.0.00 0.0.00 4
Save List...
< | = Load List...
Cloze | Help
9. (lick Close.

10. Click No when asked to save the list of mappings.

The IP assignments and MAC addresses can be saved as a mappings file. Saving this
information is helpful when you are configuring multiple controllers and I/O units. =
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Configuring a SNAP-PAC-R1-W for Wireless LAN
Communication

This section applies to a SNAP-PAC-R1-W Wired+Wireless controller. A Wired+Wireless device sends
its initial BootP request from Ethernet1, and the IP address you assign to it is for this primary
interface. Make sure you have already assigned the IP address to Ethernet 1 before setting up
wireless communications. See the instructions starting on page 29.

To communicate through the wireless LAN interface, you must assign it a separate IP address on a
separate subnet and configure communication following the steps below.

IMPORTANT: The wireless LAN interface will work only if it is on a separate IP subnet, so the device can
clearly determine where to direct communication. (The subnet masks don’t have to be different, but when
you perform a logical AND on the IP address and subnet mask for each interface, the two results must be
different.) For example, on a SNAP-PAC-S1-W you might use the following addresses and subnet masks:

ENET1 ENET2 Wireless LAN
IP Address: 192.168.0.12 10.0.0.5 172.20.5.0
Subnet Mask: 255.255.255.0 255.255.255.0 255.255.192.0

NOTE: If you need to configure or modify the settings for the network interface cards on your PC, you must
be logged in with administrative rights.

1. IfPAC Manager is not already open, choose Start > Programs > Opto 22 > PAC Project Software
> PAC Manager.

2. Inthe PAC Manager main window, click the Inspect button.
If this is the first time you have used the Inspect button, the Device Name field will be blank, as

shown above. If you have used the Inspect button before, the last Device Name you used is
shown, and the most recently used names and IP addresses are available in the drop-down list.

3. Inthe Device Name field, type the device's name or IP address (or choose it from the
drop-down list).

Click Wireless LAN and choose Wireless LAN Configure from the popup menu.

In the WLAN Enable line, click the arrow next to Disabled and choose Enable.

Leave WLAN Logging disabled and Rx Inactivity Timeout at the default of 300.

Under Network Block Configuration, enter the IP address and subnet mask for the wireless
network. Remember that it must be on a separate network segment from the wired interfaces
on the device.

Nowv s

8. Ifnecessary, enter the Primary and Secondary Gateway addresses. Leave the Primary and
Secondary DNS fields blank.

9. Type in the name of the wireless network (SSID).

10. For Encryption Type, click the arrow next to None.

11. From the dropdown list, choose the security used on the wireless network.
Additional fields appear.

12. Choose the Network Key Input Type, either Hexadecimal or ASCII (WEP is normally Hex; WPA
and WPA2 are normally ASCII).

13. Enter the Network Key (the password for the network).
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This field will show the password when you enter it; however, if you inspect the device later, the
field will show only asterisks.

14. When all fields are complete, click Apply.

15. At the message asking whether you want to restart the device, click Yes.
The configuration information is sent to the device and stored to flash memory, and the device

is restarted. The WLAN LED turns orange to indicate that the interface is searching for or
authenticating the wireless network. Once the network is found, the LED turns solid green.

16. To see connection status and signal strength, click the View Status button. (You can also see
this screen by clicking Wireless LAN > Wireless LAN Status.)

Inspecting Points

PAC Manager has a variety of uses. Once communication is established, you can use PAC Manager to
inspect points to ensure that your devices are connected to the modules. For example, you can use
the Inspect mode to see a digital input point turn on and off or write to a digital output.

1. Choose Tools > Inspect.

2. Inthelnspect|/O Unit dialog box, type the IP address you assigned to the SNAP PAC I/0O unit
and click Refresh.

P
~a BAL

File Wiew  Help

Maintenance. .,

=3 Inspect Opto 22 Device

Device Mame: |1D_D_4_1 L] Options » Status: |Status Read area last read at 03/03/10 15:23:10

Statuz Read
Status Read
. ADDRESS DESCRIPTION VALUE s Refresh |
Status Wite =

~ 0xFFFF FO30 0004 Powerup Clear Flag PUC Needed PUC Receiwed (0]
Wireless LAN ¥ 0xFFFF FO30 0008 Busy Flag a
Faint Canfig OxFFFF FO30 0018  Loader Version R5.1c
e 0xFFFF FO30 0000 Mewory Map Version AL
Digital Bank 0xFFFF FO30 0230 Current Boot Dewvice Flash Memory
Digital Pairt 0xFFFF FO30 001C Firmware Version Ri.5a
0xFFFF FO30 000 Firmware Version Date 09/10/2009

Analog Bank 0xFFFF FO30 00BO  Firmware Version Time 13:37:28
Analog Point 0xFFFF FO30 0020 Unit Type 0x00000074

High Densiy OxFFFF FO30 0080 Unit Description SHAP-PAC-R1
0xFFFF FO30 0024 I/0 Unit Hardware BRewision (Month) 4
0xFFFF FO30 0025 I/0 Unit Hardware Rewision (Day) 21
System k 0xFFFF FO30 0026 I/0 Unit Hardware Revision (Year) 2008
CoratchPad OxFFFF FO30 0023 Installed Ram 33554432
[rata Log 3 ETHERFNET 1 Interface
OxFFFF FO30 00ZE MAC Address 00-40-3D-01-85-90
/] FID » 0xFFFF FO30 0034 IP Address 10.0.4.1
0xFFFF FO30 0038 subnet Mask 255.255.192.0
Everts ¥ 0xFFFF FO30 003C Gateway 0.0.0.0

Communications * 0xFFFF FO30 0040 D3 0.0.0.0
ETHERNET Z Interface
Other » ~

Cloze | Help ‘
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You can use the Inspect dialog box to examine all the features of the I/0 unit. These features are
listed as buttons on the left. You can also use these buttons to test reading and writing to
points.

3. Inthelnspect|/O unit dialog box, click Digital Point (Note: Make sure you click Digital Point and
not Digital Bank.)
4, (lick point 3.

5. Onthe Learning Center load panel, press the Photo Sensor switch down. This puts it into the
On position.
6. IntheInspect dialog box, click Refresh.

=5 Inspect Opto 22 Device

Device Name: |1D_D_4_1 LJ Optioris » Status: |Digital Point area last read at 03/08/10 12:14:53

- Digital Point
Statuz Read

Step 1: Chooze a module

Status Wirite [Modde [0 1 2 3|4 5 & 7]8 9 10 1112 13 14 15 Tepe  Dig/none (0x00]
; Step 2: Choose a point on the selected module .
Wwireless LAN  » ot ‘ TR T 0 = Twee Digital Input [0x100]

Feature: Mone [0x00
Puirt Config Mame:  diDoughLevelSwitch
Read A
Digital Bark s
— = Address [rescription ] Walue
Diigital Point STATLS
OxFFFF FO20 0000 Paint State OFF
Analog Bank, LATCHES
Ainalag Paint 0=FFFF FOB0 0004 On-Latch OFF
OxFFFF FOS0 0008 Off-Latch OFF

High Denszity COUNTER
OxFFFF FOS0 000C 0

Active

System » OxFFFF FO20 0010 Data a
Scratch Pad  »
Write Area
3
% i Late Counter State: Clear:

i ’ Q ; : Counter On | 0xF030 0003 Counter | 0xFOFD 0000

_ Evens | T | 0F0E0004 | CounterDif | 04FD30 000C Onlatch | 0xFOF0OT00
Communications »
Off-Latch | 0=FOFD 0200

Other 3
Cloze | Help ‘

The On state of the switch is shown under the value column.

Summary

PAC Manager provides essential tools for establishing network communication with SNAP PAC
controllers and I/0 units. As the SNAP PAC R combines control and I/0 unit management, you used
PAC Manager to assign an IP address and to inspect the connection between an 1/0 module and a
toggle switch.

PAC Manager also can be used to configure the I/0 in two ways:

«  PAC Manager creates configuration files that can be stored on the PC, downloaded to I/0 units,
and imported into PAC Control.

«  PAC Manager can edit the configuration that is currently active on the I/O unit.

/0 unit configuration can also be done using PAC Control. In this training guide, you will use PAC
Control to configure the I/0O unit.
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and Programming

Skills

Scenario

Building a Strategy

Creating a new strategy
Configuring a control engine
Configuring I/0 units and points

Downloading a strategy

Debugging a Strategy

Creating a New Strategy
Configuring the Control Engine
Configuring the I/0 Unit
Configuring I/0 Points

Making the Strategy Independent of Specific Controllers

Observing Points in Debug Mode

Writing to Outputs and Simulating Inputs in Debug Mode

Using PAC Manager, you assigned your SNAP PAC I/O unit an IP address so that your PC can “see” it
on the network. Now you are ready to build your control strategy. A strategy is the software program
you create in PAC Control. It includes all definitions and instructions necessary to control your
process.

In this lesson, you will configure the SNAP PAC1/O unit so it can actuate outputs and read sensors
connected to your I/O modules.
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Scenario  The previous lesson established the basic interface between your PC
and the SNAP hardware. In this lesson you use PAC Control to configure
the 1/0.

1/0 configuration turns real-world instruments into logical entities
that can be monitored and controlled.
Logical names referenced by programming code

1/0: Convenience Store 1

Points: Points:
00:Emergency 08: Fuel_Display
01:Point_of_Sale 12:Store_Temperature
02: Freezer_Door 16: Fuel_Level
03:Photo_Sensor
04: Alarm
05:Freezer_Door_Status

Convenience Store 06:Inside_Light

07:Outside_Light

/!
A
Ll Photo-
sensor SNAP hardware

Alarm Freezer '| mounted in
Door LED

store cabinet

> el
\ i Leveﬁll‘;-;lsplay
(= ‘.‘ NG
EER
= -
o =] —_—
N Fi ATANZATAN
\ Temperature Frgsﬁr
=S89
Concepts
I/0 Configuration

In the previous lesson, you used PAC Manager to establish network communication with the SNAP
PAC1/0 unit. The next step is to set up the basics of your strategy in PAC Control, so you can assign a
control engine and configure an I/0 unit. Configuration involves defining the 1/0 attached to the
controller and indicating which features to use, such as scaling for analog points and counters for
digital points. Configuration also includes assigning names to your points to identify them.

SNAP PAC Learning Center User's Guide



2: PAC CONTROL—CONFIGURATION AND PROGRAMMING

PAC Manager and PAC Control

You could use PAC Manager to configure the 1/0 unit, modules, and points. In fact, PAC Manager
provides specialized configuration options for serial modules, protocols such as PPP, Modbus/TCP,
SMTP, and SNMP messaging.

For most necessary configurations, however, PAC Control is the easiest and most convenient option
for configuration. If you want to learn more about configuring /0 units in PAC Manager, see the PAC
Manager User’s Guide, form #1440.

Configuring I/O and Building an PAC Control Strategy

PAC Manager Tasks
| PAC Control Tasks
Assign IP Add
=S i Configure I/O Configure Program
Upgrade Firmware C1 wo Control Engine and Debug
Inspect1/0 - M SNAP PAC io (Allows the PC running Control Logic
"-” ) PAC Control to communicate

Configure Communications E!El Eaints with the controller)

and Events Iil PIDs
Some features, such as email (SMTP) | I/0 can be configured in PAC Control or in PAC Manager.
and modem connections (PPP) When I/Q is configured in PAC Manager,
are configured only in PAC Manager. the configuration file must be imported

into the PAC Control strategy.

PAC Control

In this lesson, you will explore PAC Control's application development environment by:
«  Creating a new PAC Control strategy.

«  Configuring the SNAP PAC R controller as the Control Engine.

«  Downloading your strategy to the controller.

«  Configuring I/0 points.

»  Monitoring your points in Debug mode.

You will add control logic in the lessons that follow. The diagram below summarizes the features of
PAC Control that you will use in this lesson.
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Workstation
PAC Control

Configure mode:

Configure Control Engine

6% SNAP PAC

Control engine on PC
needs to be configured to
allow your PC and the
controller to communicate.

e

Debug mode:

Download the strategy

PAC Control: Application used to
build automated control logic, called
a strategy.

Strategy: Flowchart-based control
logic built in PAC Control for the SNAP
PAC.The strategy is downloaded to
the control engine.

Create Control Strategy

a0

Control Engine Configuration:
Interface between the PC and SNAP
PAC used for testing and monitoring
strategies.

oo

B
E,
=

Control Engine: The SNAP PAC's
onboard capability for controlling
one or more I/O units using an PAC
Control strategy.

Run, stop, and debug the ioControl strategy

SNAP PAC

PAC Control strategy
running on the
SNAP PAC

Activity

1/0 Processor: The part of the SNAP
PAC devoted to management of the
I/0 modules. This part can be
configured in PAC Control or in PAC
Manager (and then imported into PAC
Control).

- ﬁv _
dirth G
P

'\“ _

’ N 4
4 ~ /
1/0 configuration is contained in the PAC

Control strategy, allowing the controller to read
and write to the /O unit.

Creating a New Strategy

1. From the Start menu, select All Programs > Opto22 > PAC Project [version number] > PAC

Control Basic.
2. Select File > New Strategy.

3. Inthe Create New Strategy dialog box, navigate to the SNAP PAC Learning Center directory.
For example, C:\Users\Public\Documents\Opto 22\PAC Project 9.6\SNAP PAC Learning Center

4. Open the SNAP PAC Learning Center folder and type Convenience Store inthe File
name field as the name of the new strategy.
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1PAC Control Basic
FEM Edit  Configure  Chart  Subroutine  Tools  Wiew  Help

Fd s am x4y

Create Mew Strategy

vl ¥ e @

Look in: | 150 SNAP PAL Learring Center

archivll I Completed PAC Contral Strategy
¥ ICCompleted PAC Display Project
trore] [EPID Tutorial

Strate

Strate
Open

1 0P
2 P
3y Files of type: | PAC Contral Strategy Files [*.idb]
4 P

5 Ci\Program Filest, . \Cookies

File name: |Eonvenience Store | |_ Open

L=

6 OptoScript Examples

7 I0_Enabler for Enet & PAC Brains
& Initvariables

9 FTP and Data Logging

0 C:\Program Filest.. \BACHetM

Exit Ale+F4

Create a new skrategy MUM

5. Click Open.

This action creates a new strategy, which initially consists of a Strategy Tree and a Powerup
chart. The Powerup chart is the starting point for control logic, which you'll add in later lessons.

I PAC Control Basic - [Powerup]
%File Edt Configure Chart Subroutine Compile Mode Tools View ‘Window Help — | &

s PR R LI

Convenience Store ° & ~

3 Contral Engines |} . . . Poweru p chart—
[ Subroutines Included

....... s e g s e g s e g s e g automatica”ycreated
= ) Charts

L o Ve || - - e ﬁ . e with a new strategy
=) Mumeric Variables ||| - - - - - - - s o s m A
=y StingVarisbles (||| - 0 - s o . o

I Pointer Vaiabes —— [{|]

|5 Commurnication Handles

153 Mumeric Tables

&y Sting Tables ||| . . . . . . .

I Pointer Tables — [{1] . . . . . . .
I 140 Units

Strategy Tree

bl
2 2|

(i) Shoteuts | 1003 ~

AT H T T chart /
[T | —:
PAC Control: Ready Configure UM

The Strategy Tree presents all the information in your strategy in a simple folder structure. At a
glance, you can see the number and types of all I/0 points and variables. All charts, configured
hardware, and variables are listed for easy reference. Just expand and contract the folders by
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clicking the plus (m) and minus (=) symbols to view components. Double-clicking any folder
displays dialog boxes for configuring or debugging.

#1 PAC Control Basic - [Powerup]
% File Edit Configure Chart Subroutin

i confo 8 vebug 0 0vin- G

Convenience Store
Communication
parameters between the
PC and the controller

Canvenience Store
|5 Control Engines
[ Subroutines Included

Subroutines:
Reusable PAC Control code

|5 Charts
(= VariabN
IC5) Mumeric Wariables Flow charts:

I String ¥ ariables The Powerup Chart is
[ Pointer Y ariables provided with every strategy

@ Commurication Handies and is used to start other
I Mumeric Tables
charts.

Variables:
The variables you create
when building your
strategy reside in these
folders. When you create
a variable, you provide

|5 Sking Tables
the variable type. The [ Pairter T ables
sorting is automatic. =y 140 Units /0 configuration

You can double-click any of these
folders to access these features.

Configuring the Control Engine

First, you will configure the Control Engine, which defines the communication parameters between
the host PC and the SNAP PAC controller.

I. Add a Control Engine Configuration

1. Inthe Strategy Tree, double-click Control Engines to open the Configure Control Engines dialog
box.
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Edit  Con |_| Zh,

Ennvenlence Store

AC Control Basic - [inerup]

art Subrouk

utﬁﬂ ¥ d@am X

= I Corvenience Store

® ) Charts

= I Waniables
15 Mumeric ¥
1) Shing Wari
I Pointer g
I Communic
15 Mumeric T
1) Shing Tab)

(&8 Conitrol Engines
[ Subroutines Included

Configured Contral Engines:

Configure Control Engines

Active Engine:

Engines Azzociated with Strateqy:

=] Siect Control Engine

SetActive

Madify...

1

PAC Control: R

[ ok

J’_ Cahcel ]

Add. Delets

T Diownload Options
Modi.. Download Options..

Delete L

2. (lick Add to open the Select Control Engine dialog box, then click Add again.

NOTE: If other controllers have been configured on this computer, they are listed in the Select Control

Engine dialog box.

3. Inthe Select Control Engine dialog box, click Add to open the Control Engine Configuration

dialog box.
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5.
6.

Control Engine Configuration

E

Configure Ethernet Connection |

Configure control engine name and parameters:

Control Engine Mame: |SN.|'-‘«F' PALC

Syztem Type
(%) Standard
(O Redundant Metwarks (PRO only)
() Redundant Contrallers (PRO only)

Sethingz

IPaddess: | 10 . 0 . 4 . 1

Contraller Part: | 22001

Software Retries:

Software Timeout: | 5000 msec

l

[ ar ] [ Cancel

Type SNAP PAC as the control engine’s name.

A descriptive name helps to make debugging and strategy maintenance easier.
Select Standard as the System Type.

Type the IP address for your SNAP PAC1/0 unit, and then click OK.

Il. Select the Active Control Engine

1.

In the Select Control Engine dialog box, select SNAP PAC from the list and then click OK.

Select Control Engine

LConfigured Contral Engines:

SNAP PALC

Add

Modify...

Delete

[ Ok %J[ Cancel ]

When only one control engine is configured for use with a strategy, that control engine is
automatically designated the active control engine. The active control engine is the one to
which the strategy will be downloaded. You can configure several control engines, but only
one is active at any time.

If more than one control engine appears in the Configure Control Engines window and the
control engine you wish to use does not appear in the Active Engine field, select the control
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engine from the list and click the Set Active button. The selected control engine name is then
shown in the Active Engine field.

Configure Control Engines rg|
Active Engine:
[SN&P PAC |
Engines Associated with Strategy:
Add...
[ QK %J [ Cancel ] [ Help ]

Notice that control engines can be added, deleted, and modified from this window.

2. (lick OK to close the Configure Control Engines window.
3. (lick the plus sign (m) to the left of Control Engine in the Strategy Tree to expand the folder.

Notice that your control engine is now listed in the Strategy Tree.

#1 PAC Control Basic - [Powerup]
ﬁFile Edit Configure Chart  Subroutine

[l cong =1 Debug 0 orin JB

Convenience Store

=

= I3 Convenience Store
=R ] Conitiol Engines
° SNAP PAC Control engine
I3 Subroutines Included
I5) Charts
= I£5) Wariables
£ Mumeric Yariables
I3 String Wariables
IC5) Pointer Yariables
1) Communication Handles
I3 Mumeric Tables
[C5) Stiing Tables
I5) Pointer Tables
=y 140 Units

You've just used PAC Control in Configure mode. To test your communications with the control
engine, you will use PAC Control's Debug mode.
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fAbout Configure, Debug, and Online Modes: )
A PAC Control strategy is written and edited in Configure mode. When you switch to ,
. TIP:Ifyou can't locate a feature
Debug mode, PAC Control saves, compiles, and downloads the strategy to the control )
: . ) ) ) or dialog box, check that you
engine. In Debug mode, you can examine and modify I/0 point states and variable values. )
X . are in the correct mode.
You also can monitor the step-by-step execution of your PAC Control strategy.
Modes Configure Mode Debug Mode Online Mode
Each mode offers unique features. For creating and For testing strategies and Subset of Configure
permanently temporarily modifying strategy mode.
altering strategies components in simulation.
Mode Mode
= =7 Configure =]] Configure
=l Debug 8 D=bug =l pebug
Access " . “uT : _® g
Strategy Tree features | =k Online =) Orline =W
to: ' ‘ ' ' :
-] ConvenienceStore Create and modify Check functional status of Make minor changes
g_.ﬂ Control Engines control engines, charts, control engines. Monitor to existing strategy
i"'D S varla.bles, afnd 1/0 unit charts, varlab[es,and point .and then download
: configuration. values. Know if charts are just the changes.
E'EI Charts Basic editing mode running as intended,
E_lﬁ Variables of ioControl whether variables record
=B : correct information, etc.
G LR Manipulate charts, variables,
and points in simulation
mode.
. y,

lll. Test Control Engine Communications

To test communications, you can download your strategy to the control engine. At this point, your
strategy is essentially empty, but this step will ensure that control engine communications are
correct.

1. Select Debug from the Mode menu, or click the Debug icon in the toolbar.

This action saves, compiles, and downloads the strategy. The Save Strategy dialog box appears.

A save St rategy

Changes have been made to the strategy. Do you
want to save the strategy before starting the
debugger?

[ Click "v'es" to save the strategy
and start the debugger.

Click "Cancel" to close this
window and nat start the

debugger.

NOTE: This dialog box also appears if power has been turned off and on since the last download

2. Click Yes.

If this is the first strategy to be downloaded since power has been cycled to the control engine,
a PAC Control window will open with a “Powerup Clear Expected returned from control engine”
message.
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PAC Control Basic

- | ) Powerup Clear Expected returned from control engine.,

3. Acknowledge the message by clicking OK.

Occasionally the control engine memory may be cleared. This can occur if the firmware file was
just downloaded, if the memory was cleared in Debug mode, or if the power was turned off
and the battery was dead.

PAC Control Basic

The control engine's memory has been cleared.

Do you wish to continue downloading this strategy?

[ ‘es ] [ Mo

4. C(lickYes.

If the strategy running on the control engine is different from the strategy being downloaded, a
Download Warning window opens.

Download Warning le

'\ Strategy Mismatch
- —

The strategy to be downloaded does not match the strategy already in the control engine.
Strategy To Download

M ame: Convenience Store
Checksum: 5489C22693386247B9EF34164F 733705
3 Timestamp: 09/09410 11:15:29

Strategy in the Controller

M ame: Convenience Store
Checksum: 5489C22693386247B9EF34164F 733705
Timestamp: 09/09/10 11:20:29

If you choose to continue, the strategy that is in the control engine will be replaced by this strategy.

Do you want ta continue the download?

[ Yes ] [ Mo ] [ Help

5. ClickYes.
The Strategy Download dialog box appears.

st rategy Download

E Downloading your strategy
=
v

Download strategy: [

Cancel

6. Click the Run button () to start the strategy.
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#1 PAC Control Basic - [Powerup]
ﬁFile Edit Control Engine Debug  Chart

i conig =8 pebug 0 orin [

Convenience Store

Subroutine  Mode Tools  Wiew Watch  Window  Help

= I3 Convenience Store
=R ] Conitiol Engines
& SMAPPAC
I3 Subroutines Included
I5) Charts
= I£5) Wariables
£ Mumeric Yariables
I3 String Wariables
IC5) Pointer Yariables
1) Communication Handles
I3 Mumeric Tables
[C5) Stiing Tables
I5) Pointer Tables
Y 10 Units

7. Look at the lower right-hand

communicating successfully

m 0
Runstatesy] 0
__________ :
__________ e

corner of the PAC Control window. If there are no errors, you are

IV. Using PAC Control Menu and Toolbars in Debug Mode
When you switch to Debug mode, the Run, Stop, and Pause buttons, and the debugging tools

become available.

*1 PAC Control Basic - [Powerup]

% File Edit Control Engine Debug Chart  Subroutine Mode Tools  Wiew  Watch  Window  Help

i conto # Debug 0 0o IS

The selected button (Debug)
indicates the current mode.

moirm %4
|l |

Debugging tools

= N

Run, Stop, and
Pause buttons

V.View Control Engine Status

To view the control engine status
the Strategy Tree.
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Convenience Store

= | Convenience Stare (8
= O N EontroIEngir =

) Subroutines Included

+ ) Charts

= ) Waniables
) Mumeric Variables
I String Y ariables
) Painter Yariables
1 Communication Handly
= Mumeric Tables
I String Tables
3 Painter Tables

% 140 Units

Control Engine:
Firmware Yersion:
VYolatile RAM:
Battery-backed RAM:
File Storage RAM:
Up Time:

Device Time:

Message Queue:

Strategy information

Convenience Store
0 chart{z] running

Active:

P> Run | i Stop | E24 Store to Flash

Alternate: Mot Enabled
b switch and Rur

Stored in Flash: MNone

Autorun:
Communication

Loop Time: 213 mzec
Comm Errors: Mone

Cloze |

(O Enabled (%) Disabled

SHAP-PACRT at10.0.4.1
R8.5a [13:37.28 September 10, 2009 ]

4.99 ME free
1024.00 KB free
1.90 ME free

0 days, 0 howrs, 21 minutes, 18 seconds
15:38:17 September 9, 20010 Sync time to PC

0 meszages

[11:15:39 September 9, 2010 ]
Archive: Mo

The Inspecting dialog box describes the versions of the loader and firmware on the controller. It
also provides information about the controller's memory:

e ASNAP PACR controller has 8 MB of RAM on the control side, 1 MB of which is

battery-backed.

- Volatile RAM shows the amount of total RAM available for use.

»  Persistent RAM shows the amount available in battery-backed RAM, where persistent
variables, variables initialized on download, the autorun flag, and the strategy archive are

stored.

«  LoopTime is the time required to gather the inspection data from the control engine (time
taken for a single transaction). For more information on the Inspecting dialog box, see the

PAC Control User’s Guide, Opto 22 form 1700.
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Autorun
Autorun determines whether the strategy starts automatically
when downloaded or when the control engine is restarted.
Users of older Opto 22 controllers will notice that the autorun
flag in the SNAP PAC controller is a software setting, instead of
a hardware jumper setting.
In PAC Control, the autorun flag can be set in two places in the
strategy download options:
In the Inspecting Controllers dialog box.
In the Download Options found under File > Strategy
Options, Download tab.

VI. Returning to Configure Mode

Archive

The archive feature says “Not
Available”because an archive
of the strategy has not been
downloaded to the controller.
In Configure mode, you can
set the strategy options to
also archive the strategy to
the controller upon
download. See File > Strategy
Options, Archive tab.

At this point the strategy is still running. You can leave it running as you switch back to Configure

mode.
1. Close the Inspecting dialog box.

2. (lick the Configure mode button on the toolbar or choose
Mode > Configure.

Configuring the I/0 Unit

Configure Mode i

1. Double-click /0 Units, or right-click I/O Units and choose Configure.
2. (lickthe Add button or double-click in the list box to open the Add I/0 Unit dialog box.
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#1PAC Control Basic
File Edit Configure Chart Subroutine Compile Mode Tools  View  Window  Help

[ config 8 0ebus 100 IS i A

Convenience Store © @ 1 Configure 1/0 Units

= |5 Convenience Stare

- . Mame Address
= =) Control Engines

& SNAP PAC
) Subroutines Included

# =) Charts
= @ Vaiiables 1 Add I/O Unit
I Mumeric Yariables
Information — = =
Mame: |SNAP_PAC_in |
Description; | |
;, Strin 4T ables Type - =
| Poirter Tables
: Type: | SNAPPACRT v|
Addressing

IP Address: | . 0.4 1 [ Local loopback)
Ethemet Part: 2001

Communication from control engine

Enable communications from control engine

Timeout and dizable communications after |3 tries of zecond(z] each.

Device Dptions

For temperature points, uze degrees (3) Fahrerheit (O Celsius

['watchdog timeout after zecond(z] of no communications

[ 0k J[ Cancel ][ Help ]

3. Type SNAP PAC iointhe Name field. Notice that spaces are converted to underscores.
4. Select SNAP-PAC-R1 as the Type.
5. Type the IP address you've designated for the I/O unit. Because the SNAP-PAC-R1 is a combined

controller and I/0 unit processor, you use the same IP address for the 1/0 unit as you used for
the control engine.

6. Select Fahrenheit. ’ About Watchdog N\
There is no need to change the default The Watchdog option is used to monitor activity
Port or Watchdog settings. onthe port.When a watchdog is enabled and no
7. Click OK to close the Add 1/0 Unit dialog communication is received for the specified time
b interval, the unit assumes a watchdog state,
OX. which sets designated digital and analog output
Leave the Configure I/O Units dialog box open points to pre-determined values. In this strategy
for the next steps. we are not using watchdogs.

. J
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1 Configure 1/0 Units

Fart
Etherr...

Mame
SHAP PAC o

Type Address

SHAP-PACH]

10.0.4.1

|~

Watc..
Disabled

Add...
1/0 Paints...

J

Cloze Help

¥
== FID Loops.

Event/Reactions...

Configuring 1/0 Points

Configuration involves identifying each module attached to the I/O unit and specifying which
points are in use. (Configuration prepares the I/O unit for use by PAC Control flowcharts, which will
be explained in Lesson 3.) 1/0 points can be configured on-the-fly (as you need them when creating
flowcharts) or all at once (before they are used). In this exercise, you will configure the I/0 points
that you will need using the all-at-once method.

I. Define a Digital Input Module

1. On the Configure I/0 Units dialog box, click the 1/0 Points button, and then select module [00].

i Configure 10 Units @

Mame
SNAP PAC o

Type Fort

SHAP-PAC-RT

*1 Configure 1/0 Points

Address

Watc... Add...

Hodify...

1/0 Paints....

x ! FID Loops...

140 Unit: | SHAP_PAC in

W= |SNAP-PACR |

Modules and Paints

Type

Features / Subtype

Delate

Move To.

Copk To B

¥ (Camen]

2. (lickthe Add button to configure this module.
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| Configure 1/0 Points

140 Unit: | SNAP_PAC io Type: | SHAP-FAC-R1

#1 Add Module

Type: (&) Digital Input () Digital Dutput ) Analog Input ) Analog Output
Module:

Channels  Type(z]

|f|SNAF'-IDE5-FAST 25-16%0C
ﬂSNAP-IDES-FAST-A 18-32vDC
|f|SNAF'-IDE5D 25-28%0C

10 - 32 WDCAAL Mandbuto Switch
Dy Contact Switch

[T 5NAPDCEMS,
[T SMAPIDCESW

|f|SNAP-IDE5Q 4-24DC
ﬂSNAP-IDESG 35- 7EMACADC
|f|SNAF'-IDE5-HT 15-32%DC
ﬂSNAP-IDES-SW-NE Dy Contact Switch
ﬂSNAP-IDESFM 10-32%0C
|f|SNAF'-IDE5DFM 25-28vDC
|jSNAF'-IDE-32 a2 10-32%0C
|j8NAP-IDE-32N 3z -10- 3200
|j8NAF'-IDE-1B [ 10-32%0C

[j SHAPHACE 90 - 140%DCAAC

:
4
[TI5MAPIACES 4 160 - 280 VDCAAC
[ I SMAPACEMA 4 50- 140VDCAAC Mandbuta Switch
[ I SMAPIACSFM 4 50- 140 VDAL
[TISMAPIACEAFM 4 180 - 280 VDCAAC
[ISMAPACTE 16 50- 140 VDAL

[ sutomatically create points within the new module

[ ak. ][ Cancel H Help ]

=

| Expand &

| Callapse il |

3. Select Digital Input as the Type.
4. Select SNAP-IDC5D: 2.5 - 28 VDC as the Module.
5. (lick OK to close the Add Module dialog box.

The module is now defined in the Configure I/0O Points dialog box.

1 Configure 1/0 Points

[ Cloze ] [ Help ]

140 Urit, | SHAP_PAC_jo | Type: |SHAP-PACRT |

tModules and Paints Type Features / Subtype # Add...

[} [00] 5MAP-IDCS : Digital Input -
[0] Mot Uged
[02] Not Used =
[03] Mot Used
[04] Mot Used = Move Ta...
[05] Mot Used
[06] Mot Used CopyTo b

[07] Mot Used
[02] Mat Used Expand Al
[Tt R AP ]

< il | 3 Callapze Al

Il. Configure Digital Input Points

1. (lick the plus symbol (=) next to the digital input module you just added.
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Now you can see the available points. As this is the first module on the rack, its points are
numbered 00, 01,02 and 03.

2. Double-click Point 0, or select Point 0 and click the Add button.

i | Configure 1/0 Points

1/0 Unit. |SNAP_PAC_io | Type: [SNAPPACRT

Modules and Paints

B dd Digital Point

Mame: |Emergenc:y | Copy
Description: | |
Expand &l
v
< Tupe: Input | Collapse &l
Cloze Module: SNaP-DCED: 25 - 28YOC
Features: | Mone ~

Diefault: ®No  OYes
Watchdog: (&) No ez

Enable communication

[ QK kj [ Cancel ] [ Help ]

3. Type Emergency for the point name, and then click OK to close the Add Digital Point dialog
box.
4. Double-click points 1,2, and 3 and assign them the following names:

1 POS
2 Freezer_Door
3 Photo_Sensor

NOTE: Type the point names exactly as shown here.

When complete, your Configure I/0 Points dialog box will appear as follows:
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i | Configure 170 Points

170 Urit: [SNAP_PAC o Type: [SHAP-PAC-RT

Collapse Al

Modules and Paints Type | Features / Subty... = Add... |
= |j [00] SMAPHDCED: 25 - 28%DC Digital Input
I“'%“_' 0 Emergency Mone
41 Pos Mone _
I“'%“_' 2 Freezer_Door Mone
MHone
]
[Lwre |
a | R |L Expand &l
[Ekeei]

Cloze | Help |

lll. Configure a Digital Output Module

1. Double-click Module 01 to open the Add Module dialog box.
"1 Add Module
d Tvpe: (O Digital Input (&) Digital Output ) &nalog Input ) Analog Dutput
# Configure I/0 Points )
odule:
140 Unit: | SNAP_PAC_io Part Channel:  Type(s)
Modules and Paints SNAP'DSSN % ki DC 20k
- Lﬂ [00] SHAPDCAD: 2. | 4 B-EO0 aurce
5 0 Emergency il 5MeP-0DCsR 4 Form & Relay [NO)
}-FTU_I 1 POS ¥, . SMAP-ODCERS 4 Form B Relay [MC]
1 2 Fraszer [ for plGNAP-ODCEMS 4 5. 60 YDC Mandbuto Switch
.SNAP-DDCE-i 4 5 - 60 VDC lsolated
.SNAPrDDCSA—i 4 5-200YDC lsolated
Pl SNAP-ODCESRCAM 4 5- 60VDC Source
. SHAP-ODCESNEFM 4 5 - B0 VDL Sink
gl GNAP-ODCERFM 4 Form & Relay (MO)
é Pl SNAP-ODCERSFM 4 Form B Relay (MC)
.SNAP-DDCE-iFM 4 5 - B0VDC lsolated
E E .SNAP-DDCE&-iFM 4 5-200VDC lsolated
Pl SNAP-ODCBASNE 4 5-200DC Sink
. SMaP-0DC-32-5RC 32 5-B0VDC Source
. SMAP-ODC-32-5ME. 32 5 - BOVDC Source
Bl SNAP-0ACS 4 12-250WaC
. SHAP-0ACSMA 4 12 - 250 WAC Mandéuto Switch
- SHAP-DACS- 4 12 - 250 WAL |zolated
. SHAP-DACSFM 4 12 - 250 WAC
. SHAP-0ACS-FM 4 12 - 250 WAL |solated
[ Automatizally create points within the new module
[ Ok, ] [ Cancel ] [ Help ]
2. Select Digital Output, and then select the SNAP-ODC5SRC: 5 - 60 VDC module.

3. (ick OKto close the Add Module dialog box.

IV. Configure Digital Output Points

Configure your Digital Output module and points with the information shown below, as described
in the following instructions.

1. Expand the points for Module 01 (click =).

2. Double-click Point 0.
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i | Configure 1/0 Points

1/0 Unit: |SNAP_PAC_ i Add|Digital Point

Modules and Paints
= |j [00] SMAPHDCED: 25 - 28D Name: |Alarm |
I“'%“_' 0 Emergency
Description: | |
Type: Output
Module: SMaP-0DCASAC: 5 - B0 VDL Source
Features: | MHone v
<

Diefault: ®No  OYes
Watchdog: (ZiNo  (OYes

Cloze ] [ Help

Enable communication

l ak. %J [ Cancel ] [ Help ]

3. TypeAlarm.
4, (lick OK.
5. Assign the following names to points 1, 2, and 3:

1 Freezer_Door_Status

2 Inside_Light

3 Outside_Light

NOTE: Type the point names exactly as shown here.

When you are finished, your Configure I/0 Points dialog box should appear as follows:

1 Configure 1/0 Points

140 Urit, | SHAP_PAC_jo | Type: |SHAP-PACRT |
Modules and Paints | Type Feature: [ Add... ]
=] |j [00] SMAPHDCRD: 25 - 28%DC Digital Input -
I“'%“_' 0 Emergency Mone (el .
I“'%“_' 1 POS MHone Delete
I“'%“_' 2 Freezer_Door Mone
I“'%“_' 3 Photo_Sensor Mone — Mowe To...
=] - [01] SMAP-ODCESRAC: 5 - 60VDC Source Digital Out...
B"’—_“,' 0 Alarm MHone Emylo 1)
B"’—_“,' 1 Freezer_Door_Status Mone
2 2 Inside_Light Mone
0 3 Dutside_Light Mone
[02] Mat Used v
< | 3
[ Cloze ] [ Help ]

V. Configure an Analog Module

1. Collapse the points from modules 00 and 01 by clicking the minus symbols ( =) next to them.
2. Double-click Module 02 (or select Module 02 and click Add).

SNAP PAC Learning Center User's Guide



3.

2: PAC CONTROL—CONFIGURATION AND PROGRAMMING

i | Configure 1/0 Points

140 Unit: | SHAP_PAC in

Modules and Points

1 Add Module

Tvpe: (O Digital Input () Digital Dutput () Analog Input () Analog Dutput
Fodule:

[02] Mot U sed

Cloze ] [ Help

+ |j [00] SHAPADCED: 6 -

art Channels = Type(z]
|i SMNAP-404-3 1 4- 20 mb
|i SMNAP-404-3-16 1 4- 20 mb
ﬁ SMNAP-A0Y-5 1 0-10vDC
|i SMNAP-A0Y-F 1 -10-+10%DC
|i SMAP-404-23 2 4- 20 mb
ﬁ SMNAP-404-2345RC 2 4- 20 mé
|i SHAP-A0Y-25 2 0-10vDC

-10-+10%DC
0-20 mé
5-B0YDCTRO

[ SMAP-A04-28 2
[ 5MAP-A0D-29 2

<

| v

[ Automatically create paoints within the new module

l DK%[

E1_%

Cancel ] [ Help ]

Select Analog Output, and then select the SNAP-AOV-27 module.
4. C(lick OK to close the Add Module dialog box.

VI. Configure and Scale an Analog Point

1.
2.
3.

Expand the points below Module 02.
Double-click Point 0 to open the Add Analog dialog box
Name the point Fuel_Display, and next to Module, select SNAP-AOV-27:-10 - +10 VDC

(Scalable).

i | Configure 1/0 Points

140 Unit: | SHAP_PAC io

Add Analog Point

Mame: | Fuel_Dizplay |

Description: | |

Modules and Paints

+ |j [00] SHAPADCED: 25

Cloze ] [ Help

™ Lope:
Module:

| SHAP-A0Y-27: -10 - +10%DC

Full Range Actual:

Scaled:
unts [voc | [woc | |woc | |vDC |
Lower: [-10 | | | [0 |10 |
Upper. [10 | | | [0 |10 |
Default: @ Mo Oves
Watchdog: (®INo  (O)Yes

Enable communication

[ QK H Cancel ][ Help
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Type the following values in the Scaling
group:

— Units: Gallons

- Lower—Actual: 0

- lLower—Scaled: 0

- Upper - Actual: 10

- Upper - Scaled: 20000 (NOTE: Do
not use a comma separator, and
make sure to type 10000 instead of
1000.)

Click OK to close the Add Analog Point

dialog box.
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Add Analog Point

Mame: | Fuel_Dizplay |
Description: | |
Tupe:

Module: | SHAP-ADY-27. -10 - +10%DC [Scalable] v |

Scaling
Full Range Clamping Actual: Scaled:

unts [voc | [woc | [voC  ||Galns |
Lower: |-‘ID | | | |D | |D |
Upper. [10 | | o | [10000 |

Default: @ Mo Oves
Watchdog: (&Moo (O)Yes

Enable communication

[ QK %J [ Cancel ] [ Help

X




2: PAC CONTROL—CONFIGURATION AND PROGRAMMING

~ =
About Scaling

Scaling your meter allows you to correlate the natural scale of the module, which is in voltage,
to a more understandable value, such as gallons.
Scaling the meter

Scaling the meter involves correlating

two points from the module's natural Module's
scale (VDC) to two points on an arbitrary natural scale Your scale
scale, such as gallons.
10 VDC signal to meter VDC Gallons
on load panel equals

10~ 10,000

equals

0VDC signal to meter on load panel

Although the module can output -10 VDC, _ 5000
the meter is at minimum when the output
is0VDC.
-10 -10,000

Scaling the Meter: Inserting the Correct Values

Edit Analog Point

VDC Gallons
Description: | |
10 equals 10,000
Tuvpe: Clutput
Module: | SHAP-ADY-27. -10 - +10%DC [Scalable] v | 5 5 OOO
Scaling
Full Range Clamping Actual: Scaled:
uits voc | oc | [voC / [Galers 7 0 equals /0
Lower: |-10 D‘ E‘
Upper. [10 | | o | [10000 -5 -5,000
-10 -10,000
Default: @ Mo Oves
Watchdog: (&Moo (O)Yes
Enable communication
L Ok ] [ Cancel ] [ Help
\ S
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VII. Configure Module 03

1. Double-click module 03, or select module 03 and click Add.
2. Select Analog Input, and then select the SNAP-AICTD module.

A Add Module

X

Tvpe: (O Digital Input () Digital Dutput (&) Analog Input () Analog Dutput
Module:

Part Channels = Type(z] L]
-SNAP-AIAHMS. 2 0-104AC/DC
Pl SMAP-AIARMS: 2 0-104AC/DC
1A0 Unit: | SMAP_PAC io D 2 ICTD Temperature Probe
. S— Bl SMAP-AICTD-4 4 ICTD Temperature Probe
el cod it pcneracTDE 8 ICTD Tempersture Frobe
Ny NUEL AT Y Bl SHAP-AILT 2 Load Cel
i 5 {312} E:QEES\ES;HE - SHAP-AILC-2 2 Load Cell
24 0 Fuel_Displ B SMAP-AIMA 2 20420 més
= Bl SMAP-AIMA 2 20 - +20 mé, B
Bl SMAP-AIMAZ- 2 -l ma
Bl SMAP-AIMAISRE 2 20 - +20 mé,
Bl SMAP-AIMA-4 4 20 - +20 mé,
Bl SMAP-AIMA-32 a2 20 - +20 mé,
Bl SMAP-AIMA-S ] 20 - +20 mé,
Bl SMAP-AIMY-4 4 150 - +150 m, -75 - +75 m
< Bl SMAP-AIMY2-4 4 50 - +50 i, -25 - +25 mi
Cloze ] [ Help -SNAP-AIPM 4 Power Module
- SHAP-AIPK-3 14 Power Module
- SHAP-AIPM-3 14 Power Module
Bl SMAP-AIRATE 2 Fate [FreuuenTl,l] b
< >

[ Automatically create paints within the new module

| |
[ QK 'D\}J[ Cancel H Help ]

3. (lick OK to close the Add Module dialog box.

VIIl. Configure Module 03, Point 0

1. Expand the points below module 03.

2. Double-click point 0, name the point Store_Temperature, and then click OK to close the Add
Analog Point dialog box.
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Add Analog Point

Mame: | Store_Temperature] |
# Configure 1/0 Points Desaiita | |
140 Unit: | SMAP_PAC_io
Modules and Paints Type:
+ |j [00] SMAPADCRD: 25 - 28%DC Module: |SNAP-AIETD: ICTD Temp. Probe v|

+ - [01] SMAP-ODCESRC: & - B0
= ﬁ [02] SHAP-AON-27
OM_, 0 Fuel_Display Full Range

Urits: |DegreesF | | . | | | | |

= - [03] SHAP-AICTD

Lower: |-4D | | | | | | |
e | [ | [ ]| |
Clear Default
< Default: @ Mo OYes
Cloze ] [ Help watchdog: (&) No Yes

Enable communication

[ QK %J [ Cancel ] [ Help

IX. Configure Module 04

1. Double-click Module 04 (or select Module 04 and click Add).

2. Select Analog Input, select the SNAP-AIV module and then click OK to close the Add Module
dialog box.

1 Add Module

Type: () Digital Input () Digital Dutput (&) Analog Input ) Analog Output

Module:

i | Configure 1/0 Points

Part Channels = Type(z] L]
140 Unit: |SNAP_PAC o B SMAP-ARTDAD 2 10 Ohm Cu

Modules and Paints - SMAP-AITH 2 Thermocouple [EJ K], -/+ 150 mY, -4+ 7
+ |j [00] SMAP-IDCED: 2.5 - 28%DC - SHAP-AITM- 2 Thermocouple [EJ K], -/ 150 m, -4+ 7

+ gl [01]5NAP-ODCSSRC: 5-60YDC Bl SNAP-AITHZ 2 Themocouple [B,C.0.GNR.5.T). -/+ 5

= ﬂ [02] SHAP-ADY-27 - SHAP-AITM24 2 Thermocouple (B,C.0.G.M.R.5.T), -#+ 5
OM_, 0 Fuel_Display - SHAP-AITH-3 g Themocouple (B.CDEGJKNRSTL.

- SHAP-AITH-B0 g Thermocouple [B.C.0EGJKMNR5T]

= - [03] SHAP-AICTD 4

240 Store_Tem s 2 10-+10VDC, 5 - +5VDC
Bl SNAP-al-4 4 10-+10VDC, 5 - +5VDC
[ VR 8 10-+10VDC, 5 - +5VDC
[ VA €7 10-+10VDC, 5 - +5VDC
[ VN 2 100 - +100VDC, -50 - +50VDC
¢ B CNAPAIVRMS 2 0- 250 VACADC
Cose | [ Heb PESMAPANRMSE 2 0- 250 VACADE
Bl cNAPAIRAOKS 4 0'to 5K 10K 20K or 40K Ohms
Bl sNAPEH/ORP 2 0-14pH, -1-+1 VDL, 05 - +05VDC
Bl SHAP-FID Y 4 FID
Bl SNAPCUSTOMAL 4 Custom Pupose 2
< | 3

[ Automatically create paints within the new module

[ DK%_I [ Cancel ] [ Help ]
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X. Configure Module 04, Point 0

1. Expand the points below module 04 and double-click Point 0 to open the Add Analog Point
dialog box.

2, Name the point type Fuel_Level.

3. Nextto Module select SNAP-AIV:-10 - + 10 VDC (Scalable).

Add Analog Point

i | Configure 1/0 Points

Harne: | Fuel_Level |
140 Unit: | SMAP_PAC_io Description: | |
Modules and Paints
+ |j [00] SMAPHDCRD: 25 - 28%DC Type:

+ - [01] SMAP-ODCESAC: 5 - 60D
= ﬁ [02] SMAP-A0V-27 Module: | SHAP-AR: -10 - +10%DC [Scalable] w |

OM_, 0 Fuel_Display

Full Frarmge—— PO peleci-inn

< Ol [TIsNPACTD Units [voo | | | [voc |[Galons |

IM,_ 0 Store_Temperab

Lower: |-‘ID | | | |D | |D |
< Bl 04 SNAP &Y Upper: [10 | | | [s | 10000 |
<

Cloze ] [ Help Default: @ Mo Oves

watchdog: () Mo ez

Enable communication

[ QK H Cancel ][ Help

4., Type the following values in the Scaling group:
- Units:Gal lons
- Lower—Actual: 0
- Lower - Scaled: 0
-  Upper-Actual:5

Upper — Scaled: 120000
5. (lick OK to close the Add Analog Point dialog box.
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4 . . )
Scaling the Potentiometer
The range of the potentiometer is different from the meter’s range, but since we need the two to
correlate, we used different settings so both devices will use the same range.
Scaling the Potentiometer
Scaling this potentiometer involves correlating two points from the module's
actual scale (VDC) to two points on an arbitrary scale, in this case, gallons.
/_\ Module's actual scale,
-10to 10 VDC... ...correlates to two points
on your scale
VDC Gallons
10 20,000
Min Max
L N equals
5VDC signal 3 P> 10,000
to module
N equals
0 0
0VDC signal to module >
Input signal from -5 ~10,000
potentiomer ranges
from:  0VDC (minimum)
to:  5VDC (maximum) -10 =20,000
(The potentiometer doesn't Module's actual scale is
use the full scale of the determined by the type of
input module.) signal it reads or transmits,
such as 0-20 mA, 0-10 VDC,
4-20 mA.
Scaling the Potentiometer: Inserting the Correct Values
Add Analog Point 53
Mame: |FueI_LeveI | VDC Gallon
Description: || |
10 20,000
Tupe: Input
Module: | SHAP-AR: -10 - +10%WDC [Scalable] w |
5 equals 10,000
Scaling /
Full Range LClamping Actual: Scaled: A
wits [vor | | | o o 0 equals A
Lower: |-10 1] ‘ |D >
Upper: [10 | | | s | [10000 -5 -10,000
-10 -20,000
Default: @ Mo Oves
Watchdog: () No Yes
Enable communication
[ QK ] [ Cancel ] [ Help ]
J

The Configure I/0 Points dialog box now shows this configuration information:
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#1 Configure /0 Points

140 Unit. [SNAP_PAC_in | Type: |SNAP-PACRI

Modules and Foints ] Type Featuresz / Subtype LUnits Enabled
= |f| [00] SMAPHDCED: 25 - 28%DC Digital Input
}%‘ 0 Emergency Mone Enabled
w4 pos MNone Enabled
-‘I‘Lﬂ 2 Freezer_Door Mone Enabled
%‘ 3 Photo_Sensor Mone Enabled
=] - [01] SMAP-ODCESRAC: 5 - 60VDC Source Digital Output
BL_“J 0 Alarm MHone Enabled
'OL_“J 1 Freezer_Door_Status Mone Enabled

200 2 Inside_Light Nane Enabled Expand Al
3 Dutside_Light None Enabled Collapse Al

= |ﬁ [02] SMAP-ADN-27 Analog Dutput
220 0 Fuel_Display 40-+10%DC (Scalable)  Gallons Enabled

=] - [03] SMAP-AICTD Analog Input
'IM,_ 0 Store_Temperature ICTD Temp. Probe Degees F - Enabled

=] - .[04]SNAF'-AIV Analog Input
IM,_ 0 Fuel Level -10- +10%DC [Scalable]  Gallons Enabled

< >

|£

[ Cloze ] [ Help ]

6. Close the Configure I/0 Points dialog box.
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Making the Strategy Independent of Specific Controllers

If you have more than one SNAP Ethernet-based I/0 unit, you could build a system in which the
SNAP PAC I/O unit controls all the units with one strategy. This diagram shows a hypothetical SNAP
PAC /0 unit controlling other units. Notice that the I/O unit running the control strategy has local
I/0, meaning the I/O is on the same unit as the control engine.

Local and Remote /0

SNAP_PAC _io
Control Engine on 10.0.4.1 10.0.4.1 Local I/O

EI'f:] 170 Units 1/0 local to unit 10.0.4.1. When the
E}‘ gf"‘g SNAP_PAC_io control engine is on the same unit,
Iﬁ- Mo Unit 2 there are two ways to address

: x"ﬁ S _ - gy this I/0:
[¥- 415 fo_Unit 1.IP address 10.0.4.1
Control engine contains Control engine, 127.0.0.1 2.Loopback IP address 127.0.0.1
configurations of running on unit (s-eh;)-
three I/O units 10.0.4.1, controls

three I/O units.

io_Unit_2 io_Unit_3
10.0.4.2 10.0.4.3

This diagram shows how you might
use multiple SNAP Ethernet-based 1/0
units controlled by one SNAP PAC
operating as the master. SNAP Ethernet-based units carry out
instructions from unit 10.0.4.1.

Remote I/O Units

As you build your strategy, you will add commands that read from and write to points. The strategy
will find these points using the IP address defined in the I/O Unit properties. By using the controller’s
[P address within the 1/0 unit configuration (e.g., 10.0.4.1), you hard-coded all interaction with the
I/0 at the named IP address. Next, you'll see how to configure your I/0 unit so that it is always local
regardless of which IP address you may assign to the hardware.
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SNAP PAC: Using the Loopback IP Address

s

Network Interface

1/0 Unit
IP:10.0.4.1
Write to 1/0 unit at E-C vouni
rite to unit a H A 3
IP:10.0.4.1 Can be self - 3 SNAP_PAC o
E|-|‘_=':| Points
Loopback #=- Hr Pointo
Write to I/O unit at IP Address: k.- 4 Point 1
1P:127.0.0.1 .. I point2
Always means {nn O
self

Considerations

If the strategy uses I/0 that will always be connected to the SNAP PAC controller,
use the loopback IP address of 127.0.0.1.This allows you to move the same strategy
to other SNAP PAC R-series controllers.

The loopback IP address resides in the strategy only. Other systems still have
access to the 1/0 unit through its assigned IP address.

1. Expand1/O Units and then double-click SNAP_PAC_io in the Strategy Tree to open the Edit I/0
Unit dialog box.

1 Edit I/0 Unit

#PAC Control Basic Information
File Edit Configure Chart  Subrouting Name: |SNAP_PAEJU |
Convenience Store* Type
= ) Convenience Store Type: | SNAP-PAC-RT V|
15 Control Engines i
[ Subroutines Included Addressing
I5) Charts IP Address: 127. 0 .0 . 1 [#] Local (loophack]

= 105 Wariables
125 Mumeric Yariables

=) String Variables Ethemet Part: 2001

ommunication from contral engine

Enable communications from contral engine

Timeout and dizable communications after tries of zecond(s] each.

Device Dptions

For temperature points, uze degrees (3) Fahrenheit (O Celsius

['watchdog timeout after zecond(z] of no communications

[ DKR‘J[ Cancel | [ Hep |

2. Select Local (loopback) to automatically set 127.0.0.1 for the IP Address.
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Click OK to close the Edit I/0 Unit dialog box.

Choose Mode > Debug or click the Debug button on the toolbar.
Acknowledge any download messages.

Choose Debug > Run.

Observing Points in Debug Mode

Now that your I/0 points are configured, you can observe the status of the points while in PAC
Control's Debug mode.

1.

2.

Double-click the Points folder to open the View I/0 Unit dialog box.

#1PAC Control Basic
File Edit ControlEngine Debug Chart Subroutine Mode Tools Wiew  Watch  Window  Helf

[ conig =8 pebug 0 orin: IS

“,= "SNAP_PAC_io” (scanning)

Convenience Store SN Mame: SNAP PAC io
= |5 Convenience St.ore Errar |N0ne
+ =) Control Engines e e G
3 Subrautines Included Poits [Detailed] | Paints [Compact] | PID Loops | Information |
5 G Chate Module Chit | Name Tope | WAL WAL A
= | Wariables =1
=) Numeric Varisbles Y Emergency L [nput
) String Variables 1 FO3 D Input
(=) Painter Variables 2 Freezer_Door [ Input
= Cammurication H 3 Fhoto_Sensor [ Input
= Mumeric Table - [M]SHAP-ODCESRC 0 Alarm D Output
3 String Tables 1 Freezer_Door_Statuz D Output
) Pointer Tak) 2 Inzide_Light [ Output
= Iy 140 Urits 3 Outzide_Light [ Output
= %‘ SMAP_PAC_ |ﬂ [02] SMAP-AOW-2F7 0 Fuel_Display A Output 0 0
H 3 1 MaotlUzed 0 e s e
PIDs Bl [031SMAPAICTD 0 Store_Temperatwe  Alnput O TRTEZIS
1 MotUsad e emn i
- [04] SHAP-&Y ] Fuel_Level A Input a 4946.4
1 Motlesed 0 e e s
[08] e e e
[08] e
[07] s s e e e v
[Addwatch | [ Wiew. | [ Help |

You can use this dialog box while your strategy is running
to monitor points and to force input or output values.

While viewing the 1/0 unit, turn on and off the switches on your Learning Center.

You will notice the states of these points in the XVAL column.
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21° "SNAP_PAC io” (scanning)

Mame: SMAP_PAC io
Enor:  |Mone Enable Caomn.: - s
| Paints [Detailed] Points [Compact] || PID Loops | Information |
Module Ch#t Mame Type IWAL HAL -~
00] SHAP-IDCED 0 gency Olnput  OFF  OFF |
1 FOS [ Input
2 Freezer_Door [ Input
3 Photo_Sensor [ Input
- [01] SMAP-ODCBSRC 0 Alarm D Output
1 Freezer_Door_Statuz D Output
2 Inside_Light [ Output
3 Outzide_Light [ Output
|ﬂ [02] SMAP-&0Y-27 a Fuel_Display A Output 0 a
1 MNatUsed  ceee e e
- [03] SMAP-AICTD 1] Store_Temperature A Input 1] 2347
1 MNatUsed  ceee e e
- [04] SHAP-&Y a Fuel_Level A Input a 25856
1 MNaotUsed  ceee e e
[05] R v
[Addwatch | [ Wiew.. | [ Help |

3. Turnyour Fuel Level potentiometer and notice its value in the XVAL column.

NOTE: You may need to scroll down the list to see the Fuel_Level point.

Writing to Outputs and Simulating Inputs in Debug Mode

PAC Control has two representations of a point’s state or value. One representation is the true state
being reported by the I/0 module, which is called the XVAL (X for external). The IVAL (I for internal)
represents the value within PAC Control of any point that is referenced in the strategy. (Points not
used in the strategy will not have updated IVALs.) The internal and external values are linked,
meaning their values or states are identical. However, when debugging your strategy, you may wish
to disable the link between the IVAL and XVAL to test how your PAC Control strategy would react to
hypothetical states and values. For example, to test your strategy with an extreme condition, you
may need to disable an input to simulate an out-of-tolerance value.
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IVALs and XVALs in ioControl

SNAP PAC

I. Write to an Output Point
1.

=5 "SNAP_PAC_io" (scanning)
Mame: SMAP_PAC o

The link between IVAL and XVAL

can be disabled

for testing and
debugging.

l

State of field device
is reported to I/0 unit

i \Field device (LED)

In the View I/0 Unit dialog box, double-click Point 1, Freezer_Door_Status.

- [01] SHAP-ODCESRC Alarmn

Freezer_Door. Status

Errar: |N0ne Enable Cornn.: m o
| Pairts [Detailed] | Points [Compact] | PID Loops || Information
1y 3 " N T [l AL
S = "Freezer_Door_Status” (s... [X| =i DTDE
— nput
wal CEAE < EEl = D Input
[ Input
Fhota_Senzor [t Input

[ Output
D Output

3
a
1
2 Inzide_Light D Output
3 Cutzide_Light D Olutput
ﬁ [02] SHAP-&0Y-27 ] Fuel_Dizplay A Output 0 ] =
1 lGEbEed: 000 EEs GEasm mum
- [03] SMAP-AICTD 1] Store_Temperature A Input o TE.BE929
1 Jot ded e e i
. [04] SHAP-&Y a Fuel_Level A Input a Z88E.398
T s mmeen e
[08] e e e e
Addwatch | [ ¥iew.. | [ Help
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2. Click the Maximize button ([]).

You can write to an output point by changing the

%+ “Freezer_Door_Status” (s... E|

wal: [ AL

XVAL.
3. (lickthe up-down arrows in the XVAL field to € Froozer_Door_Status” (scane [
Chaﬂge the Oﬁ State to On MName: Freezer_Door_Status
4 C||Ck Apply Type:  Digital Output {1 More Info
IAL: AL
Notice that your Freezer Door Status LED is on. o NN | -
f Communication
5. Repeat to turn off the light. gy —
6- C||Ck the C|OS€ bUttOﬂ 1/0 Urit: _ = Open Parent
=

Il. Examine Other Points

You can open other points from the View I/0 Unit dialog box.

NOTE: The first point on the module in position 1 controls an audible alarm, which you may not wish to
turn on until you're confident that you can promptly turn it off.

1. Double-click any of the points in the View |/O Unit dialog box.
2, Expand their view dialog boxes.
3. Turnonand off the IVALs and XVALs and click Apply.

NOTE: If you want to write to an output point, you have to use the XVAL. If you try to change the XVAL of
an input point, it will be overwritten by the true setting of the field device.

lll. Return to Configure Mode.

1.  When finished examining points, close all dialog boxes.
2. Youmay leave your strategy running.
3. Choose menu command Mode > Configure.

You will continue using PAC Control in the next lesson.

Leave your strategy and PAC Control open if you plan to continue to Lesson 3 now; otherwise, save
and close your strategy and close PAC Control.
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Skills

Scenario

PAC Control

«  Creating a Flowchart

+  Choosing Flowchart Colors and Text

+  (losing Your Chart

«  Adding a Command to the Powerup Chart
«  Using the Flowchart Drawing Tools

«  Adding an Instruction

«  Completing an Instruction

«  Archiving Your Strategy

«  Setting Workspace Options

In the previous lesson, you created a strategy using PAC Control. The strategy includes the control
engine you defined and the I/0 you configured. The I/O configuration allows you to actuate any
devices and read any sensors connected to your I/0O modules. This level of control allows you to test
and modify your system from a remote location, but it lacks the control logic needed to
automatically turn on and off lights, trigger alarms, and record activities and transactions. To have
these capabilities, you need programming logic, which you create using flowcharts in PAC Control.

In this scenario, your PAC Control strategy controls one SNAP PAC I/0 unit; however, this isn't the
only possible use of these systems. For example, you may have several SNAP PAC1/0O units, each
controlling a different process and therefore running different strategies. Or you may have two or
more SNAP PAC R systems controlling identical processes in different areas and running the same
strategy. You can also deploy one SNAP PAC 1/0 unit with a strategy and other SNAP Ethernet-based
I/0 units with no strategy that are controlled by the master I/0 unit.

You are beginning the major application development phase of your project. Over the next few
lessons you will add programming logic and variables to your strategy while frequently testing your
changes.
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Concepts

Strategy (Review)

The software program you created using PAC Control is called a strategy. In the previous lesson you
saw that a typical PAC Control strategy consists of the following:

«  Control Engine—This defines communication between the PC and the SNAP PAC I/O unit. It is
required to download and run strategies in Debug mode. Your strategy contains the control
engine you created in Lesson 2.

»  Flowcharts—These contain the programming logic of your strategy. All strategies include a
Powerup chart used to start the charts you create.

«  Variables—These contain information as integers, floating points, strings, etc.

+  1/0 Configuration—This information defines the points that can be controlled. You recently
assigned your 1/0 unit the loopback address of 127.0.0.1, ensuring that this strategy uses the
local I/0 unit on any SNAP PAC I/O unit it resides on.

Flowcharts

Since most control applications are complex, a strategy typically consists of several process
flowcharts, or charts, that all work together. Each chart controls one aspect of the strategy—one
piece of the automated process. Together, all the charts constitute the strategy. The total number of
charts in a strategy is limited only by the amount of memory available in the control engine.

A chart can be running, suspended, or stopped. A running chart is actively performing its assigned
task. A suspended chart is temporarily paused. A stopped chart is inactive. Every chart in a PAC
Control strategy can change the status of any other chart in the strategy, yet every chart is
independent. Any combination of charts can be running simultaneously, up to the maximum of 16
with SNAP PACR (and 32 with the SNAP PAC S controller).

Every strategy contains a Powerup chart. The Powerup chart automatically starts when the strategy
begins running, so it can be used to start other charts.
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Powerup Chart
The Powerup chart is the first chart
running and is used to start other charts

T \ Chart A

Start Chart A

* e
The logicin this
chart returns to
the beginning,
and so this chart
Start Chart B will continue to

Any chart can start I run until explicitly

another chart: for example, stopped.

Chart A starts Chart B. !

ChartB E / T

Chart B contains a "dead-end"
and will stop running when
the logic reaches this block.

Blocks

Each chart is made up of blocks connected by arrows, which show how the process flows. Action
blocks are rectangular in shape and indicate action within the process. Condition blocks are
diamond-shaped and indicate a decision point. OptoScript blocks are hexagonal and contain
OptoScript code, an optional method of programming. Continue blocks are oval and simply point to
another block in the chart to continue the process. Action, Condition, OptoScript, and Continue
blocks are shown in the chart below:

#= Chart_Components*

Add text anywhere in
the flowchart to
document your code.

Action

3

(i) Shortcuts | 1003 w

SNAP PAC Learning Center User's Guide



CONCEPTS

Block 0 is created for you when you create a new
chart. A chart's programming logic always begins at
Block 0 Block 0, regardless of where it is within your chart.
Block 0 can be renamed, but it can't be deleted.

Action block
These blocks contain Action or Condition

commands. When editing these blocks, you can
select action commands or condition commands,
depending on which type of block you are editing.
: 4 If you insert multiple commands in an action block,
Condition block  the commands are executed in order. Multiple

commands in condition blocks are evaluated
collectively: for example, condition 1 and condition
2; condition 1 or condition 2.

OptoScript block vy, can use the script-based equivalents of action

and condition commands in script blocks, as well as a
variety of logical structures.

Continue block yo,, can use Continue blocks as an alternative to
drawing connection lines within a chart. As with any
Go To command, use Continue blocks judiciously.

Multitasking

The control engine can run several charts seemingly at once, each performing a different task,
through a technique called multitasking (also called multi-charting). The SNAP PAC R-series control
engine runs up to 16 tasks (charts) simultaneously. (The SNAP PAC S-series control engine runs up to
32 charts simultaneously.)

The host task is an invisible chart used to communicate to a PC, which may be running PAC Control
in Debug mode or PAC Display. Each chartin a running or suspended state counts toward the total
that can run simultaneously. Charts that are stopped do not. When the Powerup chart is running, it
also counts.

The actual order and timing for running tasks is not deterministic—that is, it is not always the same,
but depends on priorities at any given time. For example, communication may sometimes take a
higher priority than a running chart.

Variables

A variable is a holding place that represents a piece of information in a strategy, such as the
parameters for communication, temperature reported by a thermocouple, the name of a chart, ora
group of words and numbers to be sent to a display. The information a variable represents is called
the value of the variable. As a strategy runs, the variable’s name remains the same, but its value may
change. For example, the value of a variable named Fuel_Level may change several times while its
strategy is running, but its name remains Fuel_Level.
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3: PAC CONTROL—FLOWCHARTS

A variable stores one of six types of data: floating point, integer, timer, string, pointer, or
communication handle. When you create the variable, you designate the type of data it contains.

A floating point (or float) is a numeric value that contains a decimal point, such as 3.14159,
1.0, 0r 1234.2. A good example of a float variable is one that stores readings from an analog
input, such as a thermocouple.

An integer is a whole number with no fractional part. Examples of integer values are -1, 0, 1,
999, or -456. The state of a switch, for example, could be stored in an integer variable as 1 (on)
or 0 (off).

A timer stores elapsed time in units of seconds with resolution in milliseconds. Up timers
count up from zero, and down timers start from a value you set and count down to zero. For
example, you could set a down timer to make sure a value is updated at precise intervals.

A string stores text and any combination of ASCII characters, including control codes and
extended characters. For instance, a string variable might be used to send information to a
display for an operator to see. A string variable can contain numeric characters, but they no
longer act as numbers. To use them in calculations, you must convert them into floating point
orinteger numbers. And a numeric value to be displayed on a screen must be converted into a
string first.

A pointer does not store the value of a variable; instead, it stores the memory address of a
variable or some other PAC Control item, such as a chart or an I/O point.

Communication handles store parameters needed for communication with other devices.

You can use variables that are individual pieces of information, and you can also use table variables,
which are groups of related information in the form of a table.

Creating a Flowchart

When you open a new PAC Control strategy, one chart already exists in the strategy: the Powerup
chart. You create other charts as needed.

1.

Select New from the Chart menu.
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4.
5.

File Edit Configure

Convenience Store

= ) Convenienc
# 1) Contral
I Subrout

& () Charts
= 1) Wariable
= Nue

= Sti

=) Pai
&) Cor
= Nut

= Sti

=) Pai
= [y 140 Unil
= 28 sn

#1PAC Control Basic

(e Subroutine  Compile

Copy...

Export...
Irnpork. ..

i :| J:L Mext ﬁ Prev

Mode  Tools

View  Window Help

#ayllmmEocoes

1 Add New Chart

Mame;

| Lighting_Control |

Description:

Tumg ingide lights on.
Uszes photo gensor to detect night and day.
Tums outzide light off when it's day.

l Qg M [ Cancel ] [ Help ]

[4Ib]

Chart j’

&

Powerup |

Create a new chart

Configure MM

Type Lighting Control inthe Name field. The space will automatically be replaced by an
underscore.
Press the Tab key on the keyboard to advance to the next field.

Type an explanation of the chart’s function in the Description field.
Click OK.

An action block called Block 0is the only block in the new chart. Block 0 is always the first block

executed in any chart. Block O can be renamed, but it cannot be deleted.

Choosing Flowchart Colors and Text

Many features of charts are available in context-sensitive menus.

I. Change Flowchart Properties

1.
2. (lick the right mouse button.

3. Select Flowchart Properties from the shortcut menu.

Place the cursor in the Lighting_Control window.
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= Lighting_Control |Z| |E| le

-
1}
Block 0
r |
Select: »
Flowchart Properties. ..
Center On Elock... '\
Hide: Grid
. . . | HdeBlack1d
Zoom » x
J I 3
1o0% -
[ [> 1T chart /

4. C(lick the Display Block IDs box to uncheck this box and turn off the ID number display.

Configure Chart Properties

Flowchart Parameters

Backaround Color: Gnd Color: [N Display Grid %Display Block IDs [ Smoath Scroling
Action Block Parameters @ .
- - onhection:
fidth: Height: Colar: Fort: | Arial - 10 point E—
Condition Block Parameters -

) . o o UE  —
‘width: Height: Colar: Fant: | Arial - 10 point b
OptoScript Block 8 .

g g anhection:
fidth: Height: Colar: Fort: | Arial - 10 point E—
Continue Block Parameters Alzo Apply To
whidth: Height: Color: Fort: | Arial - 10 point I PAC Control
T [ Strateqy
ext

[ &0 charts

Widh: Height Fort. | Arial - 10 point
[ ok ][ cancel J[ Hep | [ Resetan |

5. Click the Color block in the Condition Block Parameters section.
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Configure Chart Properties

Flowchart Parameters
Background Colar: | Grid Color: [ [] Display Grid [ Display Black IDs  [[] Smooth Scroling
Action Block Parameters :
Width: Height: Color: | | Fo P
Condition Block Parameters l_ . I_ - ! l'—T
width: Height: Caolor; |_ Font: |_ . I_- |_ - [:_ . . . 4
S g § Jf B
proScript Block.
width: Height: Caolor: | Font: |_ - - - . - - - -
EEEEEEEN
Continue Block Parameters - . . - . [_ . |_
width: Height: Caolor; . Font:
T LCustom colors:
el
fidth: Height: Font: g Hug: Eed:
O O O O Y
ﬁat: ﬁreen:
[ 0K ] [ Cancel ] [ Help ] E Define Custom Colars >» Celor I:um: Blge:
[ Add to Custom Colors ]

6. Click one of the color blocks displayed under Basic Colors to select a new default color of a
condition block. (You can keep the existing color, if you prefer.)

7. (lick OK to close the Color dialog box.

Il. Change the Default Text of Condition Blocks

1. Click the Font box in the Condition Block Parameters section.

Configure Chart Properties

Flowchart Parameters
Background Colar; | Grid Color: [N [ Display Grid [ Display Block 1Dz [[] Smooth Scroling

Action Block Parameters =
width: Height: Calar; [_' Font: [

Condition Block Parameters

— %ﬁﬂm 2 Connection:
Wﬁ}; ol | —

True:  e—

Arial - 10 point False:

: ; % 2 C fi
IR el “ant: | Arial - 10 point 2
Arial EBold 0K J
A | | Regular Alzobpply To

() srial Marrow Bold = Bl

() hmo Pro Bald Italic | [ Strateay

(Ao Pro Caption ]l charts

(} &moa Pro Display. | “ant; |Aria| - 10 point

() Arno Pro Light Display % |

Effects Sample Reset Al

[ Strikeaut

[ Underline L AT

LCalor:

G lack v Script:

|W'estam w |

2. Enter9in the Size field to change the text font for condition blocks. Feel free to change the font
or color as well.

3. (lick OK to close the Font dialog box.

Experiment and change the colors and fonts of the Action and Continue Blocks.
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You can also change the color of the connection lines by clicking on the narrow rectangular block
under Connection, True Connection and False Connection. Some PAC Control users like to make the
true connection line green, and the false connection line red.

lll. Apply Your Changes

The Also Apply To options expand the scope of the chart properties.
Selecting PAC Control applies the changes throughout all new strategies. " Connestion
Selecting Strategy applies the changes throughout all new charts in the
current strategy. The All Charts option applies the changes to all new
charts and new graphic elements in the current strategy.

¥ Strategy

1. Click the PAC Control, Strategy, and All Charts options in the Also - [ Alcharts
Apply To field to apply these defaults to all new charts in this
strategy and future strategies. (Changes take effect as new charts or
new chart objects are created.)

2. C(lickOK.

Because it was created before you changed the default properties, Block 0 still has the old
properties. To give Block 0 the new properties, select the block, right-click, and select Properties >
Copy from Default.

= Llghting_Control* E| [E| le
-

1
l| Block * o T "

eLall
[ ._._

Mame...

Colar...
Fort...
Justify 3

oko 3

< Properties Copy from Default
Z-Order ¥ Setas Default

TR o —
oy

Delete

Select: 3
Flowchart Properties. ..
Center On Block

Show Grid

Show Block 1d

Zaom 3

Object properties can be changed individually to easily customize the look of your flowchart. The
properties for individual objects can be changed by selecting the object, right-clicking, and
choosing the property to be changed from the pop-up menu.

IV. Reset the Changes

If you do not wish to use the new settings, do the following:
1. Open the Configure Chart Properties dialog box.
2. Choose Reset All.
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3. Click Apply.

Closing Your Chart

You will close your Lighting_Control chart for now.
1. Close the Lighting_Control chart by clicking the close box (i) in the upper-right corner of the

chart's window.

( )

Close Box on Maximized Charts

If you have maximized your
chart, you will find the close
box for the chart in the top
right corner of the PAC
""""""""""" e Control application window.

Tools  Wiew Window Help k.

aX &% (e o o et =

..................... )

When you close a chart window where you have made changes, you are prompted to save the
chart.
2. (lickYes to save changes to your chart.

. Lighting_Control*

I
= Block0 0

v

>

(i) Shortcuts | 1003 w

<

[T F >/ chart

Adding a Command to the Powerup Chart

You've created the chart Lighting_Control. For this chart to run, it must be started by a command in
another flowchart. The Powerup chart is started automatically, so this is the best location for
commands that start all charts you want running when the strategy starts.

To create this capability you will do the following:
« Add an Action block to the Powerup chart.
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Add a Start Chart command to the action block.

Create a variable to contain the command to start the Lighting_Control chart.
In the Strategy Tree, expand the charts folder.

Double-click Powerup in the Strategy Tree.

#1PAC Control Basic

[l conig =4 Debug 0 orin- IR

Convenience Store®

File Edit Configure Chart Subroutine Compile Mode Tools  View  Window  Help

BH| ¥ @l X &z

= 15 Conwenience Store

# 1) Control Engines
[ Subroutines Includeg

= ) Wariables

1) Mumeric Yariables
|5 String Wariables
1) Pointer ariables
=) Communication Handles
1) Mumeric Tables
|5 Stiing Tables
Iy Painter Tables
= 1) 140 Units

= 0 SMAP_PAC in

# [ Paints

(s J&

EBX

— Powerup*

(i) Shortcuts | 1003 -

LD D chort/

Resize the chart if desired. You can maximize the window by clicking the maximize button

(c)

Use the scroll bars at the bottom and left of the window to center Block 0 in the Powerup
window.
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If you can’t see your chart objects:
If you scroll too far, you can lose sight of your flowchart
objects. Use Center on Block to locate any chart block:

Select: 3
Flowchart Properties. ..

Center Yiew
Center On Block 0
Center On Elock.. k

Show Grid
Hide: Block Id

1. Maximize your chart.

2. Right-click in a chart window.

3. Select Center on Block.

4.1n the Center on Block dialog box,
select a block, for example, Block 0.
5. Click OK.

(The example shown here is based
on a completed flowchart you create
in this lesson.)

<

Mame -«

Block Id:

Zaom

0 .
=

Start Charts

Type

Action

L Ok, ] [ Cancel

] [ Help ]

5. Assign new properties to the Powerup chart

Because the Powerup chart was created before you changed the default chart properties, Block

0 still has the old properties.

To give Block 0 the new properties, select the block, right-click, and select Properties > Copy

from Default.

Using the Flowchart Drawing Tools

There are six drawing tools in PAC Control. The drawing tools are used to create flowcharts and

select flowchart objects.
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rChart Tools:

Selection Tool: Use to manipulate flowchart objects.

|— Hand Tool: Use to move the chart within the workspace

e : Chart Objects: Once selected, each one of these tools
iwr? ||:l coes 3 | places its corresponding object until you choose the

Select tool or a different chart object tool.

#= Sample_Chart*

Use for comm ands
Action Block | (instructions)

Condition T OptoScript
Block Block

Use judiciously ) Usefor creating
for jumping to Use for evaluating instructions and
other blocks whether a statement .5 qitions using
within the chart Is true orfalse OptoS cript
b
< >
(1) Ghateuts  [100% v
TR T Ghart /
Placing Blocks:

LMz o o els &
: Move cursor to g :
o Click Tool. + e dedired place: e Click in chart window.

= Sample_chart ,J'F

Block 0

Note: Keep Block 0 as your first block.
The programming logic always starts
at Block 0.

\. J

|. Draw an Action Block

1. Select the Action Block Tool from the tool bar.
2. Position the cursor below Block 0 in the Powerup chart.
3. C(lick the left mouse button.
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- Powerup™ |:| |§| le
-

Block 0

Block 1

v

< 4

(i) Shortcuts | 1003 w

[T T2 Chart /

Block 1 has been created in your flowchart. Block T is the default name of this action block. Every
block created in PAC Control is given a default name in numerical order. Once a name has been
issued, it is not reissued. If you delete Block T and draw a new block, the name of the new block will
be Block 2. The default names of the blocks are temporary. You should always change the name of a
block to describe the function of the block in the flowchart.

Il. Rename an Action Block

1. Click the Select tool (I ).
2. Click Block 1 to select it.

3.  While Block 1is selected, click the right mouse button. A pop-up menu of available options for
the selected object opens.

4, Select Name from the list.

¥~ Powerup* |Z]|E|rz]
&
1
Block 0
| Detail
Mame. .. e
Colar...
I‘ L | | | Fort...
.l Block 1 .l Justify
l| = l| e,
Properti
< | Z-Order ok k
AT E T Ghart / [ ey
Paste Help

Select: 3
Flowchart Properties. ..
Center On Block

Show Grid

Hide: Block Id

Zaom 3
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5. Type Start Charts asthe name of the block.
6. Click OK.

- Powerup™

L]
Block 0

1
Start Charts

A
>

(i) Shortcuts | 1003 w

<

[T > >/ chart

Ill. Connect Start Charts Block to Flow

Now, you will draw a line defining the flow of logic in the chart.

Connecting Blocks: )

LlmmO O @% |

[

0 Click Connect tool.

~ Sample_Chart

Q 3 | Action Block

Click first block in flow,
or block that connection
will exit from.

e 3 | Action Block | & @Y

Click next block
in flow.

OptoScript
Block

Click the same block.

( Click the next block.

Condition
Block
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Select the Connect tool.
Click Block 0.
Click Start Charts.

Click the Select tool to release the Connect tool. (You can also press the Escape key, or
right-click on a blank area in the flowchart window to release the Connect tool.)

wWwN =

Connect tool:

b mo ¢ el(s|d

.

- Powerup™ |:| |§| le
A

L]

Block 0

W 1

1

Start Charts
]
< >
(i) Shortcuts | 1003 w
[ 1> [>T Chart /
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) N )
Controlling Your Connection Lines:
Do your connection lines look like this?
If you are having difficulty using the connection tool, the diagrams below
provide some advice on how to draw and revise connection lines.
Drawing the lines: Connect tool
o Select the Connect
tool. hOBOoo ek
4
/
Connect tool P 4
cursor =~y |,
Click the block
from which the line
will exit. Each block has four connection
points. Connection lines exit from
& the last zone your mouse passes
through as as you draw a line
from a block.
The cursor passed through this
zone, so the connection line
emanates from here.
The connection will snap
to one of four sides. The side
it snaps to is based on these
zones.
Revising Connection Lines:
Select tool
Click the connection line
using the Selection tool. .
9 MEo o e s A
'
e This displays handles that 7
7
can be selected \ P
Y d
and moved. ‘_I_’ ¢ Select cursor when ;?Iaced
over a selectable object
e Click and drag the handle
to the desired side.
The connection point will
snap to the side as the cursor
enters the side's zone.
,
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Adding an Instruction

The blocks in charts are just shells used to contain instructions and scripts. You've just placed a new
action block and connected to the flowline, but this block must include some instructions.

1. Double-click the Start Charts block to open the instruction window.

"1 Instructions - Powerup - Start Charts

<

| A[ATETET Chart /

Mest Block

FPrevious Block.

[ Cloze ] [ Help ] [ Command Help ]

You can also open the instruction window by selecting the block, clicking the right mouse button,
and selecting Detail from the pop-up menu

NOTE: Double-clicking a block opens the Instructions window. Other block properties, such as name and
color, are changed by right-clicking the block and selecting from the context-sensitive menu.

2. Click Add to enter a new instruction.
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LComment;

Type Mame
af |AII Walid Types v | |FueI_DispIay - |
Fut Result in |AII Walid Types R I |FueI_DispIay w |
[ d
[ 0k, ] [ Cancel ] [ Help ] [ Command Help ]

Locate the Start Chart instruction.

There are several ways you can select an instruction. Three methods are listed below. Select
one of the methods to enter the Start Chart instruction into the Start Charts block.

One: Type the beginning letters of the instruction.

If you know the instruction that you want, type the first few letters of the instruction until the
instruction appears in the field. For the instruction Start Chart, you can type St and the Start
Chart instruction is selected in the field.

Two: Use the drop-down button.

- You can click the drop-down button at the end of the Instruction field and scroll through
the list of all available instructions. To quickly jump to different areas of the list, type a few
letters in the Instruction field.

- Once you are in the drop-down field, you can use the up and down arrow keys on your
keyboard to move through the list until you locate the Start Chart command.

Three: Use the Select button.
- Ifyou do not know the name of the instruction you need, click the Select button.

- From the Select Instruction window, select the group that is related to the type of
instruction desired. To find the Start Chart instruction, highlight Chart in the Groups list.
Start Chart can now be selected from the list of instructions.
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Three ways to locate an Instruction:

Type the first few letters.

Or...

Click here to open
a categorized list
of commands.

Click here to see
the alphabetized list.

"1 Add| Instruction

Instifhtion:
[art Chard v| [ Select... ]
Comment:

|

Type MName
Chart \AllValidTypes v: IChall_Cumponenls v]
Put Status In \All\ralidn-pes v |FueI_an_Limit v\
0K l [ Cancel J [ Help J [ Command HeIpJ

Completing an Instruction

Each instruction requires additional information to be complete. When you choose the Start Chart
instruction, you must also provide the following:

«  Name of chart to start. Lighting_Control already appears because it is first in an alphabetical list
of available charts (the only other chart is Powerup).

+  Variable to contain status of loading the chart.

When a Start Chart instruction is
executed, PAC Control returns a
status of 0 if the requested chart was
successfully started. If the chart was
already running or unable to start
because 16 tasks were already
running, PAC Control returns a -5
status. The status can be used to
verify that a chart was successfully
started before the flowchart strategy
continues. To store this information,
you'll need to create a variable.

NOTE: Status and error codes are
described for each command in the
command help, available from the
Command Help button.

I. Complete the Instruction

1. Inthe Comment field, enter the
following description:
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Defining variables:

When a feature such as an instruction requires a
variable, you can select an existing variable or define a
new one. If you define a new variable, the Add
Instruction dialog box links to Variable Definition
dialog boxes. This is called creating a variable
on-the-fly.

As an alternative, you can always open the Variable
Definition features from the Variables folders in the
Strategy Tree.

It is always a good idea to select the type of variable
that is appropriate for the type of data that will be
stored. PAC Control can store an integer in a floating
point variable and let you use it as an integer. However,
this requires an unnecessary data conversion. The
unnecessary data conversion is automatically

\performed, but it does require processor time.
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Status: 0, success; -5, failure

The Start Chart command name is self-describing, so in this case you have entered the status
codes returned for this command.

2. Select Lighting_Control from the drop-down list under Name.
3. Forthe variable type (Put Status In), select Integer 32 Variable.

When the chart is started, a status code of 0 or -5 is put in the variable you determine. Since 0
and -5 are integers, you use an integer 32 variable.

"1 Add Instruction

Instruction:
|StartEhart v| [ Select... ]

LComment:

|Status: 0. success; -5, failure |

Type Mame
Chart AllValid Types w | |Ehart_E0mponents w |
Put Statusz In |Fue|_L0w_Limit v |
[ QK ] [ Cancel ] [ Help ] [ Command Help ]

4. Inthe Put Status in-Name field, type Status_Trashcan to create this variable using the
on-the-fly method of variable configuration.

The spaces between words you type are automatically replaced by underscores. This new
variable will store the value of the returned status.

5. C(lickthe Tab key on the keyboard.

Since Status_Trashcan is an undefined variable, you are prompted to add the variable to your
strategy.

. IAdd Instruction

Instruction:
|StartEhart v| [ Select... ]

LComment;

|Status: 0. success; -5, failure |

Type Name
Chart | Chart iV | | LIghting_Control v |
Put Status In | Integer 32 Variable v | | Statuz_Trashcan v |

PAC Control Basic

Do you wish to add it now?

| ies%__éj [ Mo ] [ Cancel

0K ] [ Cancel J [ Help ] [ Command Help J ‘-!5 The object you have specified does not exist,

6. ClickYesto add the new variable.
The Add Variable dialog box is displayed.
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7. Type adescription of the variable’s function:

Reports startup of chart

LEdit Instruction

Instruction:
Start Chart ~ Select...

Comnpik Add Variable

Statuz: 0, success; -5, fail

Mame: | Statuz_Trazhcan

Description: |F|ep0rts startup of chart

Chart Type: Integer 32 w
Initialization
PRSI () Initialize on strategy download

(%) Iritialize on strategy un
() Persistent

[ 0K ] [ Cancel Imitial ¥alue: |D

[ Ok, [~ ] [ Cancel ] [ Help ]

8. C(lick OKto close the Add Variable dialog box.
9. (lick OK to close the Add Instruction dialog box.
The completed instruction can be viewed in the Instructions window.

1 Instructions - Powerup - Start Charts

D A n Statuz: 0, success, -5 failure Add...

o | | | startChart

I| Start Charts I| Chart Lighting_Control Modify...

‘" ] n Put Status In Status_Trashcan
.......... Delete
.......... Mest Block
.......... Previous Block

|4!§ l:hart{

[ Cloze ] [ Help ] Command Help

10. Click Close to complete the entry of this instruction.

Additional instructions can be created, which you will do later when you start another chart.
When you have multiple instructions within a block, instructions are executed in listed order.
The order can be changed by using Copy and Paste to move the commands.
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Il. Save the Strategy

1. Select Save Strategy from the File menu.

Modified charts that have not been saved are listed in the Save Strategy window.

1 Save St rategy @

Save strategy and selected charts:

[ DK%‘J [ Cancel ][W]

2. (lick OK to save the highlighted charts.

In general, it is a good idea to save your strategy every 10 minutes. When a strategy is downloaded
to a control engine, it is automatically saved. Therefore, if you are frequently downloading and
testing your strategy, it is not necessary to continuously save your strategy.

Archiving Your Strategy
Itis a good idea to save several copies of your strategy as it is developed. This practice makes it easy
to revert to previous versions of your strategy.

Archive Strategy creates a point-in-time snapshot of your strategy within a ZIP file. Archiving your
strategy has three main advantages:

+  You can store multiple archives in the same directory.
«  Archiving stores all related files as one ZIP file.

«  Thearchive file has a time and date stamp in the file name.
1. Select File > Archive Strategy.
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#1 PAC Control Basic
I8 Edit  Configure  Chart  Subroutine  Compile  Mode Tools  Yiew

Mew Skrategy,., Chrl+M F; d % By
Open Strategy. .. Chrl+0

Close Strategy +_ Powerup
Save Strakegy i3
Save Strateqgy As...

Save Al Block 0

Archive Strategy

Strabeqy Properties...

Strateqy Options...

The strategy was archived at "C:\Program Files\Opto22\PAC Project 9.00SNAP PAC Learning Center|Convenience Stare, Archive D10052010, T102254. zip"

Wwhould you like to open the File browser at this location?

The strategy is archived. The message asks if you wish to see the location of the archive file.
2. (lick No.

Setting Workspace Options
You can configure PAC Control to automatically open the last strategy that was opened.

1. Select Configure > Options.

#1PAC Control Basic
File Edit Meilf=8 Chart Subroutine Compile Mode  Tools

Control Engines. .., b d b

Lo.. t

Yariables. ’_Puwerup
=) Subroutines Included. .,

= N TN
. Minimal Debug ;5 o Bl
= | v Full Debug < e T

Default Properties., .,

1) Mumenc Tables

) String T ables
) Puointer T
120 Urits

PAC Control Options

‘Workspace | Debugger |

%oad last mode at startup

Prompt to save strategy before running debugger

Show instruction type information

[ Ok ][ Cancel ][ Help

2. Checkthe box Load last strategy at startup.

SNAP PAC Learning Center User's Guide



3: PAC CONTROL—FLOWCHARTS

3. C(lickOK.

Leave your strategy and PAC Control open if you plan to continue to Lesson 4 now; otherwise,
save and close your strategy and close PAC Control.
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Skills

Scenario

Configuring a Strategy

+  Building the Chart

«  Adding Control for the Freezer_Door and the Emergency Switch
«  Modifying the Lighting_Control Chart
Debugging

«  Configuring Debug Mode

«  Downloading and Running the Strategy

«  Using Auto Stepping

«  Using Step Buttons

»  Debugging the Changes

«  Forcing Outputs and Inputs in Debug Mode

In the previous lesson, you started building your programming logic by creating a chart to control
the store’s lighting and started this chart by adding commands to PAC Control’s built-in Powerup
chart. Though your Lighting_Control chart runs, it lacks logic to control anything. In this lesson you
will add logic that:

«  Turnson the inside light.
»  Reads the photo sensor and uses its state to control the outside light.
«  Reports the state of the Freezer door through the Freezer Door Status light.

»  Reports the state of the Emergency switch through the Alarm light.
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Digital Output Digital Output
LED and Alarm Freezer Door
(on same circuit) Status LED

._

35 Monitor Freezer Door;
display status on LED

Monitor Emergency
Button
Control Alarm

Activity

Building the Chart

1. Open Convenience Store.idb in PAC Control, if it is not already open.
2. Under the Strategy Tree, expand the Charts folder and double-click Lighting_Control.
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‘ PAC Control Basic - [Lighting_Control]

gFlle Edit Configure Chart Subroutine Compile Mode Tools View Window Help

Iaﬁulxhnxlnﬂal@@mgooHQI

Convenience Store®

= I£3) Convenience Store

[C3) Control Engines
[C5) Subroutines Induded
= I3 Charts

EL'O Powerup
= I£5) Variables
IC5) Mumeric Variables
|5 String Variables
IC5) Painter Variables

[C5) Communication Handles

[C5) Mumeric Tables

[C5) String Tables

IC5) Pointer Tables
[ 1/0 Units

» L MNet < Prev

[]

| Becko |

'l il +
(i)Shortouts  100% -

|4|4|>|>I|\Chart;‘

ﬂ’l Powerup ﬂ’l Lighting_Control

PAC Control: Ready

Configure NUM

Adjust the window if necessary.

Change any preferences, if desired.

Notice that in the example above and used
throughout, the following has been done:

The Strategy Tree has been docked (dock the
Strategy Tree by clicking the dock button ().

The grid and block numbers have been turned

Review: Configuring
Flowchart Properties

1. Right-click the flowchart window.
2. Click Flowchart Properties.

off using the Configure Flowchart Properties

dialog box.

The flowchart window has been maximized.
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|. Add Action and Condition Blocks

Add Action and Condition blocks so that your flowchart appears as shown below (The names of the
blocks are not important, as you will change these in the next step):

JEONE
t

Il. Rename Blocks

Click the Select tool and rename each block as shown below:

ik oHE
i
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Review
Renaming a Block:

==

@ rightclick the block.

&—— e Select Name.

Type a new name.
(The Enter key inserts
l line breaks.)

Properties »
Z-Order »

1 Name Block
Cut

Copy
Paste

Delete

Display Tank Level

Select »
Flowchart Properties. ..

(" Review )
lomoco es d
) Move cursor to o
@ clickTool. _|_ © o pince, © Clckinchart window.
Sample_chart
Note: Keep Block 0 as your first block.
The programming logic always starts
at Block 0.
\. J
\

Center On Block

Show Grid

Hide Block Id

Zoom L4
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Ill. Connect the Blocks

Connect the blocks, as shown below:

Block 0

J

Turn On Inside

Light
F ?2:'2?;;?;:}1"0'";5 TIP: You can create corners with the Connect Tool.
While drawing a connection line, any click on the chart
T window (not on a chart object) will place a corner.
Configure Lights Each time you click the mouse, PAC Control will anchor
for Day Mode the connection line. If you have not completed the
l connection line by clicking a block, you can undo a
connection anchor by right clicking.
Wait 15 Minutes e

Review: Connecting Condition Blocks
Connecting Blocks:

F O EBOC O e L

" J

Click Connect tool

(if not already selected). Connecting Condition Blocks:
o —— Block 0 @ With Connect tool selected (N,
. click the Condition block.
Click first block in flow,

This opens the Select Connection Type

or block that connection dialog box.

will exit from.

Qo —
Click next block
in flow,

Select Connection Type

|§ True Connection “ False Connection ” Cancel I
To Continue 3

ocl‘ Kk thi . @ Select the connection
ick this block again. type and click OK.

. J

connection
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IV. Add Instruction to Action Block: Turn On Inside Light

1. Choose the Select tool.
2. Double-click the Turn On Inside Light block.
3. From the Instructions dialog box, click Add.

Block 0

4 Turn On Inside |
Light

1 Add Instruction

Instruction:

|TumDn v| [ Select... ]

LComment:

[ = ]

Type Mame

Drigital Dutput w | | Inside_Light w |

[ QK. ] [ Cancel ] [ Help ] [ Command Help
O —

4. Select the Turn On instruction.
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4 )
Review: Three ways to locate an Instruction:
Type the first few letters. (This finds Click here to see
the command Turn Off; Turn On is the alphabetized list.

the next command on the list.)
1 Add Instruction E‘

Instuction: Click here to open
f . .

v [ sskot. | a categorized list

Stop Counter

Stop Timer of commands.

Subtract :l

Suspend Chart

Suspend Chart on Error

Tangent

Test Equal

Test Equal Stings

Test Greater :l

Test Greater or Equal

Test Less

Test Less or Equal

Test Not Equal

Test Within Limits

Transfer N Characters

Transmit Character
E Transmit NewLine:
Transmit Numeric Table

|2

Transmit Pointer Table

Transmit String

Transmit Sting Table

Transmit/Receive Sling

Truncate

Tumn Off

Verify Checksum on Sting

Verify Forward CCITT on String

Verify Forward CRC-16 on Sting

Verify Reverse CCITT on Sting

Verify Reverse CRC-16 on Sting

‘White 1/0 Unit Configuration to EEPROM
‘wite Number to 170 Unit Memory Map
‘whrite Numeric Table to 1/0 Unit Memary Map
‘Wite Stiing Table ta 1/0 Unit Memory Map
\Agi'[: Stiing to 1/0 Unit Memory Map

bl

Al
.

\\

5. Select Digital Output under Type.
6. SelectInside_Light under Name.
7. Close the Add Instruction dialog box.

Your instruction should appear as shown here:

1 Instructions - Lighting_Control - Turn On Inside Light

Turn On Add...
Inside_Light
Hodify...
Delete

Mext Block
Previous Block.

[ Cloze [\H Help ] Command Help

8. Close the Instructions dialog box.

V. Add Instruction to Condition Block: Is It Day?
This block will check the state of the photo sensor. If the photo sensor is on, it is day; if off, it is night.
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Double-click the Is It Day? block.
From the Instructions dialog box, click Add.

Turn On Inside
Light

o

Canfigure Lights

- L
Is It Day? e e
n o ~gyr

Instructions - Lighting Control - Is it day?

Add...

tadify.

X

1. Enter the following information:
Instruction: On?
Comment: On = Day; Off = Night
Type: Digital Input
Name: Photo_Sensor
2. (lick OK to close the Add Instruction dialog box.

Your instruction should appear as shown here:

1 Instructions - Lighting_Control - Is it day?

On = Day, Off = Night
Is Photo_Sensor
on? Hodify...
I o
HMext Block
FPrevious Block.
Operator
(1 AND
OR
Cloze [\J [ Help Command Help o
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1 Add Instruction
Instruction:
lon? v| [ Select ]
[ o
LComment:
|On = Day. Off = Night |
Cloze
-] |
Type Mame
Iz Digital Input v| |Ph0t0_Sensor v|
QK. [ Cancel ] L' Help J [ Command Help]
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3. (dlick Close to close the Instructions dialog box.

VI. Add Instruction to Action Block: Configure Lights for Night Mode

1.
2.

3.

Double-click the Configure Lights for Night Mode block.
From the Instructions dialog box, click Add.

Configure
for Day

y

Wait 15 M

1 Add Instruction

Instruction:

|TumDn v| [ Select.., ]

LComment:

Type Mame

Drigital Dutput ~ : Outzide_Light v

| OK [~ | [ Cancel ] [ Help ] [ Command Help]
R —

Enter the following information:

Instruction: Turn On

Type: Digital Output

Name: Outside_Light

Click OK to close the Add Instruction dialog box.
Your instruction should appear as shown here:
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A Instructions - Lighting_Control - Configure Lights for Night Mode rz|

Turn On

Outside_Light

Hodify...

Delate

HMext Block
FPrevious Block.

[ Close [~ ] [ Help ] Command Help

5. (dlick Close to close the Instructions dialog box.

VII. Add instruction to Action Block: Configure Lights for Day Mode

1. Double-click the Configure Lights for Day Mode block.
2. From the Instructions dialog box, click Add.

A Configure Lights |
for Day Mode

Hodify...

Delete

3. Enter the following information:
Instruction: Turn Off
Type: Digital Output
Name: Outside_Light
4. C(lose the Add Instruction dialog box.
Your instruction should appear as shown here:
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Instruction:

|Tum Qff v| [ Select... ]

LComment:

[ |
Type Mame
Drigital Dutput v| |Dutside_Light v|

[ OK ] [ Cancel ] [ Help ] [ Command Help
e —
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A Instructions - Lighting_Control - Configure Lights for Day Mode rz|

Turn Off
Outside_Light
Hodify...
Delate
HMext Block
FPrevious Block.
[ Cloze %J [ Help ] Command Help

5. Close the Instructions dialog box.

VIIl. Add instruction to Action Block: Wait 15 Minutes

In this step you create a delay. If the strategy were monitoring a real photo sensor for a gradual
change from day to night, you might use a 15-minute delay. As this would be too long to observe
the effect of your PAC Control strategy, we will use a 2-second delay instead.

1. Double-click the Wait 15 Minutes block.

2. From the Instructions dialog box, click Add.

Configure Lights
for Hight Mode

1 Instructions - Lighting Control - Wait 15 Minutes

Configure Lights
for Day Mode

T L
Wait 15 Minutes!

1 Add Instruction

Instruction:
iDeIay[Sec:] v| [ Select... ]

LCormrment:

7N

|Fifteen minutes = 900 seconds; use a variable to contain the seconds. |

=

— Type MHame

Float Variable L*3 I | Lighting_Caontral_Scan_Interval E¥3

| Ok [\| [ Cancel ] [ Help ] [ Command Help
e —

3. Enter the following information:
Instruction: Delay (Sec)
NOTE: PAC Control provides a Delay (Sec) and a Delay (mSec) command.

Comment: Fifteen minutes = 900 seconds; use a variable to
contain the seconds.
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Type: Float Variable

Name: Lighting Control Scan Interval.
4, C(lick OK.

A prompt asks you to confirm the addition of a variable.
5. ClickYes.

The Add Variable dialog box appears.
6. Inthe Add Variable dialog box, enter 2 for Initial Value.

PAC Control Basic

1 The object you have specified does not exist,
. Do you wish to add it now?

Add Variable

Mame: | Lighting_Control_Scan_Interval

Description: |

Ty

Initialization

(O Initialize on strategy download
() Iritilize on strategy run
() Persistent

Initial Value: |2

[ QK H Cancel H Help ]

7. (lick OK to add the new variable.
8. (Close the Add Instruction dialog box.

Your command should appear as shown here:

A Instructions - Lighting_Control - Wait 15 Minutes

Fifteen minutes = 900 seconds; use a variable to contain the second Add...
Delay (Sec)
Lighting_Control_Scan_Inten Hodify...
I | O
Mext Block
FPrevious Block.
< | &
[ Cloze RA [ Help ] Command Help

9. (lose the Instructions dialog box.
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(Variables Vs. Literals:\

When designating a delay
interval, you could have
used a literal instead of a
variable. The literal can be
changed by editing the
flowchart instruction. The
variable offers more
flexibility: It can be changed
by your strategy, by an
operator using PAC Display,

O by you in Debug mode.)
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Configuring Debug Mode

You use Debug mode to monitor your strategy while it is running on the SNAP PAC1/O unit for the
purpose of testing your strategy. PAC Control has two levels of Debug, Minimal Debug and Full
Debug. Minimal debug provides a smaller feature set but allows PAC Control to run faster while in
Debug mode. Full Debug offers all Debug features but takes longer to download and may slow the
program significantly. In most applications, however, you are unlikely to notice a big difference in
performance between the two modes.

Making sure PAC Control is in Minimal Debug mode, choose Configure > Minimal Debug.

#1 PAC Control Basic - [LIghting_Control]
ﬁFile Edit Ralyis®E=N Chart Subroutine  Compile
Contral Engines. .. =]
Lio...

Wariables...

Subroutines Included. ..

T—

v  Full Debug

Default Properties. ..
Options. ..
177 Painter Yariables mr

Downloading and Running the Strategy

I. Download and Run the Strategy
1. Select Debug from the Mode menu.
The strategy will be saved, compiled, and downloaded to the control engine.

2. Acknowledge all download messages.
3. (lickthe Run button to start the strategy.

Il. Test the Strategy

1. TheInside Light LED should be ON.

2. Turnon the Photo Sensor Day Mode switch on the load panel (toggle switch to the down
position). Observe the Outside Light turn off.

A photo sensor is ON when it is daylight. By turning the switch on, you are simulating daylight.

3. Turn off the Photo Sensor switch on the load panel.
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108

lll. Observe the Outside Light turn On

f
Debugging Tools:

Start and Stop:
Use to start and
stop the strategy

|\

>

Pause: Use to stop
a strategy without
resetting variables
and output points.

\

Now that your strategy performs actual logic, you can see the debugging tools in action.

Auto Step Tool: Use
to put the selected chart
into Auto Step mode.

Breakpoint Tool: Use to
lace stopping points in Auto
ol / Y
_[l] ﬁl [I']_l e ‘u‘m Step mode. (Use right-click to

turn off the Breakpoint tool.)

Step Out: Use when a chart is paused, to execute
remaining instructions within the current action or
script block and to stop at the next block.

Step Over: Use when a chart is paused, to execute all
instructions in the current block and to stop at the next block.

Step Into: Use when a chart is paused, to step through
individual instructions within action blocks and through
individual lines within script blocks.

NOTE: Step Into and Step Out are only available in Full Debug mode.

Using Auto Stepping

I. Observe the Strategy Execution in Auto Step Mode
1. Verify that the Lighting_Control chart is running and selected (click within the chart window).
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#1 PAC Control Basic - [LIghting_Control]
ﬁFile Edit Control Engine Debug Chart  Subroutine Mode Tools Wiew ‘Watch  Window Help

EEPE I 2 - = 0 ¥.0

= I3 Conwenience Store

I5) Control Engines
15 Subroutines Included

= I3 Charts
(=1 l?o Llghting_Control

15 Subroutines Use

L?Q Powerup

= I£5) Wariables

" . Auto Step Charti

Block 0

|

Turn On Inside
Light

= I£5) Mumeric Yariables
] Lighting_Contral_

FLT

@ Statuz_Trazhcan
IC5) String Wariables
IC5) Pointer Yariables
I£5) Communication Hand
15 Mumeric Tables
IC5) Stiing Tables
I5) Pointer Tables
= £ 140 Units
= o8l SNAP_PAC_io
= 5 Paints l
I“'%“_' Emergency
ud pog T
I“'%“_' Freezer_Doc
I“T"_i Photo_Sens
B"’—_“,' Alarrn
B"’—_“,' Freezer_Doc
I |nside_Light +

Configure Lights
for Night Mode

Configure Lights
for Day Mode

2. (lickthe Auto Step Chart button (or choose Debug > Auto Step Chart).

Watch the execution of the Lighting_Control chart. Each block becomes cross-hatched as it is
executed.

3. Turnon the Photo Sensor Day Mode switch and watch the execution of the chart change.

4. Turn off the Photo Sensor Day Mode switch.
You may notice that the outside light (digital output Outside_Light) takes longer to respond to
a change in the photo sensor (digital input Photo_Sensor). Auto stepping slows down the

chart's execution. Once the chart is taken out of Auto Step mode, the chart will execute in real
time.

SNAP PAC Learning Center User's Guide 109



Il. Set a Breakpoint

i 4 . . )
1. Click thg Placing Breakpoints
Breakpoint tool.
2. C(lickthels It Day? — ,
iy y [ RN i Sy
condition block T
o Click the Breakpoint tool.
e Click the block where you want
‘( the programming execution to
pause. (The pause will occur before
the instructions in the block.)
\ e Click again (with the breakpoint
tool selected) to remove
a breakpoint.
L J

Your strategy will run ftill it reaches the breakpoint in the Is It Day? condition block:

A PAC Control Basic - [LIghting_Control]
ﬁFile Edit Control Engine Debug Chart  Subroutine Mode Tools Wiew ‘Watch  Window Help

_BIMERCRGE

= &5 Cornwenience Store
I5) Control Engines
15 Subroutines Included
I5) Charts
= I£5) Wariables
I3 Mumeric Yariables l
IC5) String Wariables
IC5) Pointer Yariables
I5) Communication Handles
5 Mumeric Tables

Block 0

Turn On Inside
Light

IC5) Stiing Tables
= F'o.lnter Tables Configure Lights
15 140 Units for Night Mode
Configure Lights
for Day Mode
Wait 15 Minutes r}

|
[ TR TR chart /
b @NEXt ﬁ}Prev —|ﬁ| Llghting_Control ﬂ’l Powerup

Observe that the execution of this flowchart stops at the breakpoint. The instructions in the Is It Day?
block have not been executed at this point. The status of the debugging activities is shown at the
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bottom of the chart window. Step On and Break On indicate that the chart is paused and a

breakpoint has been placed.

Also notice that the pause button is engaged. To continue Auto Step mode, remove the paused
state by clicking the Pause button. To continue to the next block, click the Step Over button.

Clicking a block in the flowchart will add or remove breakpoints, as long as the Breakpoint tool
remains selected. You can add and remove breakpoints with your strategy stopped or running.

Using Step Buttons

The PAC Control debugger provides three tools for stepping though components of a chart: Step

Into, Step Over, and Step Out.

Step Into takes you into the instructions
within the selected block.

| Step Out takes you out of the block you

_[l] ﬁl [ I']_l — have stepped into and to the next block.

The remaining instructions in the same
| block still run.

Step Over takes you to the next block. The
instructions within the block still run, but
the logic pauses at the block.

1. Toenter Step On mode, click the Pause button.

NOTE: Step Into
and Step Out are
only available in
Full Debug mode.

Notice that the status changes to Step On in the bottom left of the chart 1 [ StepOn |B
window. T ghart /-

2, (lickthe Step Over button several times and watch the execution progress

one block at a time.

3. Toremove the breakpoint, select the Breakpoint Tool, and then click the Is It Day? block.

Notice that the status changes to Break Off.

Debug Tools
Pause button off (Strategy
el is running)
Pause button on (Strate
@ ||u FIP v

is stopped)

4, C(lick the Pause button to continue chart execution.
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Modifying the Lighting_Control Chart

In this section, you will rewrite the Lighting_Control chart so that it uses fewer commands. You want
the outside light's state to be opposite the Photo Sensor’s state. This can be achieved with the Not
command that writes the inverse of an on/off value to a point or variable.

As you learn PAC Control you will discover many commands that simplify your flowchart design. You
will also learn that since PAC Control is such a flexible, powerful programming language, there’s

more than one way of designing any chart.

I. Modify the Chart

1. Toreturn to Configure mode, select Configure from the Mode menu, or click the Configure

mode button.

2. Modify your Lighting_Control chart as shown here by deleting the unneeded blocks and
reconnecting the flow lines:

Block 0

J

Turn On Inside
Light

h

Control Lights [

h

Wait 15 Minutes

3. Trytorevise your Lighting_Control chart on your own, applying the skills you've learned. Refer
to the following diagrams if you need assistance. Once you've finished this task, continue to
“Il. Add an Instruction to the Control Lights Action Block”on page 113.

To revise the chart:

Remove these
blocks. (Select the
blocks and press
the delete key.)
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& {“}"QFDOOH"‘_J

Block 0

+ |

Turn on inside

+ light

1 (2]

Place a new

instruction block.

Wait 15 minutes

Ll mo ¢ e@s -

0 Reposition the
blocks using
the Select tool.

Block 0

J

Turn on inside
light

Control lights

Wait 15 minutes

Block 0

Click the Select tool and
rename the new block.

!

(Right-click the block and

Turn On Inside
Light

g Block 7

Wait 15 Minut

choose Name.)

Detail
Mame...
Colar...
Font...

Justify
# Name Block

Goto

Control Lights |
Aty
B Cancel
aut
Copy
Delete
Select: 3

Flowchart Properties. ..
Center On Block

Show Grid

Show Block 1d

Zaom 3

»@{";'DDODIEREQ &

Connect Tool i
. Block 0

Click the Connect
tool and add l
connection lines

Turn on inside

light
L
Control lights e

h

Wait 15 minutes

Il. Add an Instruction to the Control Lights Action Block

1. Double-click the Control Lights block with the Select tool to open the Instructions dialog box.
2. (lick Add to open the Add Instruction dialog box.
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Block 0

A Instructions - Lighting_Control - Control Lights

Turn On Inside

Instruction:

3 [nOT v| [ select. |
Wait 15 Minuteg =~ Comment:

Type Mame
|Digital Input w | |Ph0t0_Sensor v |
Fut Result in |Digital Olutput v | |Dutside_Light v |
[ QK [\_l [ Cancel ] [ Help ] [ Command Help ]

3. Select NOT from the Instruction drop-down list.

The NOT instruction copies the inverse of information from one variable or I/0 point to another.
4, Choose Digital Input (Type) and Photo_Sensor (Name) for the first parameter.

The command will read the state of the Photo_Sensor.
5. Select Digital Output (Type) and Outside_Light (Name) for the second parameter.

The command will write the inverse, or opposite, state of Photo_Sensor to Outside_Light.

A Instructions - Lighting_Control - Control Lights

HOT
Photo_Sensor
Put Result in OQutside_Light Hodify...
-
[ Cloze %J [ Help ] Command Help
6. Close all dialog boxes.
Debugging the Changes

1. Select Debug from the Mode menu to return to Debug mode.
2. Acknowledge all download messages.
3. (ick the Run button.
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Now you are ready to test the strategy.

4. Turnon the Photo Sensor Day Mode switch on the load panel (toggle switch in down position).
Observe the Outside Light turn off.

5. Turn off the Photo Sensor Day Mode on the load panel. Observe the Outside Light turn on.

Forcing Outputs and Inputs in Debug Mode

Your inside light and outside light are controlled by the Lighting_Control chart. The diagram below
shows what takes place between the devices on the load panel and the logic you built in the chart.
There are two values for each point, an IVAL (for internal value) and an XVAL (for external value). You
will now learn how to use these values for debugging.

In our scenario, we change night and day with a switch on the load panel. If you were using a real,
installed photo sensor, you wouldn't be able to control night and day to test your programming. In
this case, you can use Debug mode to disconnect the IVAL from the XVAL and simulate inputs to
observe your program's responses.

Before continuing, make sure you understand the logic of the chart.

The IVAL and XVAL behave as one entity in normal
operation, but the link between them can be
disabled for debugging.

Control Engine 1/0 Unit

Inside_Light

state into
QOutside_Light.

Wait 15 minutes

(2 seconds) and repeat.

Read Photo_Sensor OFF
and put opposite ( i

ON

Photo JSensor
(switch)
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l. View the I/0 Unit

1. Make sure you are in Debug mode.
2. Expand the I/O Units folder in the Strategy Tree.
3. Double-click Points.

f“i PAC Control Basic - [Lighting_Control]
%File Edit Control Engine Debug  Chart  Subroutine  Mode  Tools  Wiew  Watch  Window Help

Convenience Store

= =) Convenience Stare

+ ) Control Engines

) Subroutines Included

# =) Charts
8 : ; Mame: SMAP_PAC io
= | Wariables
[ Mumeric Variables Ermor; |N0ne Enable Comm.
) String Variables

1 Painter Y ariables

Madule Ch# Mame Type AL el |

) Communication Handles
1 Mumeric Tables

g . |j [00] SMAP-IDCSD 0 Emergency [ Input
) String Tables 1 S e |
; - npul
1 Painter Tables,
=5 = I.-"D Urits 2 Freezer_Door D Irput |
) ? % SNEP PEd o B Photo_Sensar L [nput
- B . [01] SMAP-ODCESRC 0 Alarm D Output |
IU'TU_I Emergency 1 Freezer_Door_Status D Output I
ud pos 2 Inside_Light D Output =
}‘L,E' Freezer_Door 2 Outside_Light O Dutput
I“'%“_' Fhoto_Sensor |ﬁ [02] SHAP-AON-27 0 Fuel_Dizplay AQutput 0 o
é"’—_“,' Alarm 1 MNotUsed —  Eeh Lain Lk
B"’—_“,' Freezer_Door_Status - [03] SMAP-AICTD o Store_Temperature A [nput 0 77.90475
I nside_Light 1 NobUsgdll e e e
5 Dutside_Light B [04] SNAP-ALY 0 FuelLevel Alnput 0 A6 |
0%,1 Fuel_Display 3 0 =
T2 Store_Temperature ES= =__|
=4
e~ Fuel Level Addwiatch | [ Wiew. | [ Help

4. Onthe load panel, turn the POS switch on and off.
- Observe the IVAL and XVAL for the POS point as you turn the POS switch on and off.

- Notice that the XVAL changes but the IVAL doesn’t. The IVAL is unchanged because the
POS point is not referenced within the strategy.

—  Observe the IVAL and XVAL for the Photo_Sensor point as you turn the Photo Sensor
switch on and off.

- Boththe IVAL and XVAL of the Photo_Sensor change because this point is referenced in the
strategy.

Il. Turn off Inside_Light

1. Double-click Inside_Light.
2. IntheView Digital Point dialog box, click the maximize button.
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Mame: SMAP_PAC o

Emor:  [Mone

Module
|f| [00] SMAPHDCED

|ﬂ [02] SHAP-ADY-27
- [03] SHAP-AICTD

B [04] SMAP-AIY

Cloze

- [01] SHAP-ODCESRC

| Points [Detaied] | Paints [Compact] | PID Loops | Information |

3 Outzide_Ligh
o Fuel_Dizplay
1 |
a
1 !
i) Fuel_Level

i

Mame;

Type:  Digital Dutput (5 Mare Info

Store_Tempefl Spate: = \ON

Communication

Enable Comm.: % 'Ii =

OFF OFF
OFF OFF
MFF MFF

Inside_Light

IWAL:

4

140 Unit: _ =1 Open Parent

= E

4

Click the slider arrows next to the XVAL field. This changes the XVAL from On to Off.

Click Apply.

Notice that the Inside Light LED is off and stays off.
Close the View Digital Point dialog box.

lll. Turn Outside_Light On and Off

1.

Turn on the Outside Light by turning off the Photo Sensor Day Mode switch (the switch will be

in its up position).

2. Open and expand the View dialog boxes for the Outside_Light.

3.

2'C"SNAP_PAC_jo” (scanning)

Mame: SMAP_PAC o

Emor:  |Mone

[ Module
| |f| [00] SMAPHDCED

- [01] SHAP-ODCESRC

|ﬂ [02] SHAP-ADY-27
- [03] SHAP-AICTD

| B [04] SNAP-AIY
2

Cloze

| Points [Detaied] | Paints [Compac] | PID Loops

Enable Comm : % =

Si2=Outside_Light" (NOT SCANN... [

ERt| ke Mame:  Outzide_Light
0 Emergency Type:  Digital Dutput (5 Mare Info
12 EDS IWaL: AL

TEE; ) T - =
Y gy = E
] -{in} Communication
1 reezer_Door S Paint: _ 2
Insu:le_ngt 1/0 Unit: _ =1 Open Parent
o Rl =
, : Y
0 Store_Temperature A Input o Ta.0a7es
1 WebUdsd 0 emE amEs
i) Fuel_Level A Input 1] 2590.4 =

[ Addwiatch | [ Wiew. ][  Hep |

Use the XVAL field in the View Digital Point dialog box to turn off the Outside Light.
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4, Repeat this a few times.

Notice that the Outside Light turned off for a moment and was then turned on. This is because
PAC Control is programmed to turn off the Outside Light if the Photo Sensor switch is on.

3£ "Outside_Light” (NOT SCANN... [X]

Name: Outside_Light
Type:  Digital Output (i) More Info

gt IVaL: VAL

. ~ ~

Communication
o ERSRN

140 Unit: _ 1 2 Open Parent
=

Control Engine

Outside_Light

Read Photo_Sensor ON
and put opposite
Outside_Light. OFF Pliots Sercor

Wait 15 minutes
(2 seconds) and repeat.

e After wait interval (2 seconds),
the state of the Photo_Sensor
is scanned and used to reset
the state of the Outside_Light.

Photo Sensor
(switch)

IV. Disable Outside_Light

If you disable the point, you can prevent the strategy from writing to the XVAL of the Outside_Light.

Once disabled, you can control the point.

1. Setthe Enable Comm field to No, by clicking the Up/Down arrows next to the Enable field.

2. Click Apply.
This breaks the link between the software and the hardware. PAC Control cannot write to the
XVAL of a disabled point.

3. Turnthe Photo Sensor switch on and off. Notice the IVAL for the outside light changes. Because
the point is disabled though, the XVAL, and therefore the outside light, does not change.

4. Turnthe XVAL on and off a few times. (Click the Up/Down arrows to choose On or Off and then
click Apply.)
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Since the point is disabled, you can force the output on or off. PAC Control is setting the IVAL to
On, according to its logic, but this state isn't reaching the point, allowing you to turn the point
on and off using the XVAL. This is because PAC Control is programmed to turn on the outside
light if the photo sensor is turned off.

Change the Enable Comm setting back to Yes.

When communication is enabled, both the XVAL and IVAL change when the photo sensor
switch is turned on and off. When communication is disabled, the XVAL changes but the IVAL
does not.

Close the View dialog box for Qutside_Light.

NOTE: You can open more than one View dialog box for points, but in this activity, it is recommended that
you keep only one of these dialog boxes open at a time to ensure that you are disabling and writing to the
correct point.

V. Force Input Point

Now you will disable an input point so you can see your logic react to a simulated input. The ability
to simulate conditions is a very powerful programming tool.

1.

bl

Make sure that your Outside_Light is enabled and the dialog boxes for Inside_Light and
Outside_Light are closed.

Open and expand the View dialog box for the Photo_Sensor.

Disable the point Photo_Sensor by selecting Disabled in the Enable Comm field and clicking
Apply.

NOTE: As the photo sensor is an input, you cannot change its XVAL from PAC Control. Instead, you will
change the IVAL, which is the value that PAC Control reads.

Toggle the state of the IVAL and click Apply. The Outside Light should also toggle.
Re-enable communication for the Photo_Sensor point and close its View dialog box.
Turn the Photo Sensor switch on and off. Notice that the XVAL changes, but the IVAL doesn't.
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2 “Photo_Sensor” (scanning) @

Name: Photo_Sensor
Type: Digital Input (i More Info

o IVAL: XVAL:
-

Control Engine

Off-Latch:  [ui3gd

Commigzication
35T Disabled 2

v
120 Unit: - _ = Open Parent
fpply | [ atch | =

Qutside_Light

Read Photo_Sensor
and put opposite
state into
Outside_Light.
Wait 15 minutes

(2 seconds) and repeat.

break
link
Photo_Sensor

o Enable option allows you to disable the link between
the XVAL and IVAL of an input.

Writing a value to the IVAL allows you to simulate
the input and see the response of your ioControl strategy.

Photo Sensor

e joControl response to the forced value of the IVAL.
(switch)

Adding Control for the Freezer_Door and the Emergency
Switch

Follow the next steps to modify the existing chart to complete the remaining digital control
functions:

«  Monitor the freezer door switch (Freezer_Door) and display the status on an LED
(Freezer_Door_Status).

«  Monitor the emergency switch (Emergency) and trigger the buzzer (Alarm).

I. Modify the Lighting_Control Chart

1. Choose Mode > Configure to Return to Configure mode.
2. Double-click the Control Lights Action block.
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Block 0

1 Instructions - Lighting_Control - Control Lights

HOT
Turn On Inside Photo_Sensor
Put Result in Outside_Light
Control Lights g
0
h
Wait 15 Minutes Cloze ] [ Help Command Help

Hodify...

Delate

Mext Block
Previous Block.

You will add two Move commands to this instruction block. The Move command is very
versatile, as it allows you to read or copy information from a variety of data types.

3. Add the two Move commands shown below:

1 Add Instruction

Instruction:
|M0ve v| [ Select... ]
LComment;
_— Type Mame
] Instructions - Lighting_Control - Control” Eom |Digital Input v| |Freezer_Door v|
HE £t Ta |DigitaIDutput v| |Freezer_D00r_Status v|
Put Result in
Move
From 21 [ QK J [ Cancel ] [ Help ] [ Command Help]
To Alarm
Move Frevious Block
From Freezer_Door .
To Fredger_Door_Status 1 Add Instruction
Cloge | | Help Instruction:
|M0ve v| [ Select... ]
LComment;
Type Mame
Fram |Digital|nput v| |Emergenc:y v|
Ta |DigitaIDutput v| |Alarm v|

(

0k, J[ Cancel J[ Help

] [ Command Help ]

These instructions will connect the Freezer_Door input to the Freezer_Door_Status output and
the Alarm input to the Emergency alarm output.
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Il. Download and Run the Modified Strategy

1. Choose Mode > Debug.
2. Acknowledge the download messages.
3. Choose Debug > Run.

lll. Test the Strategy
1. Pressand hold the Emergency button to trigger the alarm.

The Alarm button must be pressed while the program loops into the Control Lights block.
2. Oncethealarmis on, release the Alarm switch.

Within two seconds the alarm will be turned off.

3. Turnon the Freezer Door switch to trigger the Freezer Door Status light.
4. Toreturn to Configure mode, choose Configure under the Mode menu.
You will further modify this strategy in Lesson 5, but will not make any more changes to the

Lighting_Control chart. Below is a follow-up activity to try on your own to practice the skills you
learned in this lesson.

The strategy you just built monitors three input points and uses the state of these points to control
three output points. The strategy achieves this in a loop that checks and writes to points and then
pauses before repeating. In this lesson, we controlled the pause through a variable with the value of
2. A 15-minute delay was adequate for automating the outdoor lights, but is much too long for the
Emergency and Freezer door inputs. A simple way to solve this is to put the functions in a different
chart according to the length of pause the function needs.

This solution is using PAC Control’s multitasking. You can create many independent charts and up to
16 can run simultaneously.

How would you make this change to your strategy? One method is described below.

Creating separate charts:

1. Create a new chart named Frequent_Monitor.

2. Copy the flowchart blocks Wait 15 Minutes and Control Lights... from Lighting_Control and
paste them into the Frequent_Monitor chart.

In Frequent_Monitor chart:

3. Rename the Control Lights... block to Monitor Emergency and Freezer Door.

4. Edit the Wait instruction so that the delay is 2 seconds: for example, use a string literal set to 2,
or create a new variable with an initial value of 2.

5. Connect Block 0 to the Wait block and connect the Wait block to Monitor Emergency and
Freezer Door.

6. Open the details of Monitor Emergency and Freezer Door and delete the Control Lights
command (the NOT command). Make no changes to the Move commands.
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In Lighting_Control chart:

7. View the details of the Control Lights block and remove the Move commands for the
Freezer_Door and the Alarm.

Variables:

8. Setthe initial value of Lighting_Control_Scan_Interval to 900 (15 minutes). You can edit this
variable from the Strategy Tree.

In Powerup chart:

9. Addanew command to the Start Chart blocks, starting the Frequent_Monitor chart.
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Skills

Analog points

+  Referencing analog 1/0

«  Using variable and literal floats
Debugging

«  (Changing variable values in real time
«  Using Watch Windows

Scenario

In this lesson, you will use the SNAP PAC I/0 unit to control analog values and to sound an alarm
when the fuel tank level is low.
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Concepts

Scenario
The PAC Control strategy monitors fuel levels and updates
the store attendant's display.

O\
A[ Display Turn on
r fuel level attendant's alarm

1
. i

Analog Input:
Fuel Level Read values

Update attendant's display

Is fuel low? - Alert store ‘
attendant

Repeat check in 2 hours.

Our digital controls are taken care of for the moment. The Lighting_Control chart provides the
following control: your outside light responds to the daylight; your inside light is on when the
system is running; your freezer door notifies the store attendant when it's left open; and an alarm
sounds when a switch is pressed. These activities continue, untouched by the new programming
you'll add. The chart you create in this lesson will do the following:

«  Read the level of the fuel tank (simulated by the Tank Level potentiometer).

«  Display the current level of the tank on the store attendant’s monitor (simulated by the meter).
«  Evaluate the tank level.

+  Respond to a low level with a brief alarm.

«  Repeat at a reasonable interval (using a delay command).

Watch Windows

In this lesson you will use a Watch Window as a debugging tool. Watch Windows allow you to
preserve a list of variables that you need to examine together.
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1 PAC Control Basic - [Powerup]

il Engine  Debug  Chart  Subroutine Mode  Tools  View  Watch  wWindow  Help

nomir s a

Scanning dialog B
boxes are closed
When yOU eXit Mame:  Photo_Senzor
Type: ici =
Debug mode. Fach X
item must be Mame:  Inside_Light
State: = 2ope e o0 s ot
Opened and closed Type:  Digital Dutput (1) More Info 5, :
e Ond S i -
individually. " | i
Off-L.
State: 2
Cornr
.|| Communication
Fai
140 Unit: _ =1 Open Parent
4p I s R Y
B > | B
v Break Off | [GEECTY LS
ST | | AT chart /
1 Prev ﬁ'; Fuel_Maritar |ﬁ Llghting_Cantral f{, Pawerup
Watch Windows DebugFuelMonitor

can contain any flae Type IVAL XVAL

Fuel Low Limit Float Varishle 1000
data from the Fuel Monitor Delay Float Variahle a
Strategy and are {128} Fuel Level Analog Input - Gal... 2916.801 2916.801
saved under a
unique file name.
PAC Control: Ready m Debug

A Watch Window is saved as a separate file, and if left open during Debug mode, it is automatically
opened when you return to Debug mode.

Watch Windows are easy to create and also allow you to open scanning dialog boxes to write to
variables or points.

Mame:  Fuel_Level

Type:  Analog Input (i1 More Irfo

[VAL:  [2915.998 | sevaL: [2915.998

Communication

DebugFuelMonitor Poirit: _ E
Name 140 Unit; _ =1 Open Parent

txpely e
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Creating a Fuel Monitor Flowchart

Make sure you are in Configure mode. Select Mode > Configure.
1. Select Chart > New.
2. Name the new chart Fuel _Monitor.

#1PAC Control Basic
%File Edit Configure BsGEES Subroutine  Compile Mode  Tools  Wiew  Window  Help

% (L) =

Convenience Store

ehignce St

I Cantrol Enai

&) Subrouties| 1 Add New Chart

= !_| Chartz Wi

' Copy... Fuel_Monitor |
l?o Fower

B = : Delete o
= 5 Wariables D escription:

) Mumeric
|5 Sting
=) Painter

1= Commu
15 Mumeri¢
I Sting T
=) Painter

@ (= 140 Units

Export...
Impart... | (] 4 [\J [ Cancel ] [ Help ]

3. (ick OK to close the Add New Chart dialog box.
4, Create the flowchart as shown here:

Block 0 Review: Chart Tools
Use the selection tool to
- |‘ i manipulate flowchart objects
isplay Tanl|
> Level

v Help

Low? — T
|

ﬁ;l

T Chart objects: Once selected, each of
Sound Alarm these tools places its corresponding
1 object until you choose the Select tool
or a different chart object tool.
L Delay \_
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\
Review: Renaming a Block
Renaming a Block:
0 . .
Block 0 o Right-click the block.
1
Block 1  petai
& @ selectName.
Color...
Fonk...
Justify 4 Type a new name.
Goto v (The Enter key inserts
Select Connections l line breaks.)
Properties »
£nder : 1Name Block
Cut
Copy Display Tank Level 0K
Paste
Select » Help
Flowchart Properties, .,
Center On Block
Show Grid
Hide Block Id
Zoam »
\ J
4 )

Review: Connecting blocks

hvmo o ew|dE

)

o Click the Connect tool.

— Sample_chart* E|@‘|z{

(2) i , ‘.
Click first block l—) Action block .

e Bluckitha I Click the same block.
the connection —) B

will exit from. = m
_ X a
6 ondition - Click the next block.
block block
Click next block

in flow.
‘ I _'l_l
100% =
LT T chan f
L J
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Reading and Displaying Fuel Levels

Follow the steps below to create a block with an instruction that moves the value of analog input
point Fuel_Level to analog output point Fuel_Display.

Block 0

r.—"—?
Display Tank

Level .
@nstructions - Fuel_Mo.iitor - Display Tank Level X

M1 Add Instruction

Instruction:
|M0ve v| [ Select... ]

LComment:

Type Mame
Fram |Analog Input w | |FueI_LeveI w |
Ta |Analog Olutput v| |FueI_DispIay v|

QK @ [ Cancel ] [ Help ] [ Command Help]

Summary of Steps:

1. Double-click Display Tank Level.

2. Click Add.

3. In the Instruction field, select the Move

command.

4.In the From field, select Analog Input-

Fuel_Level.

5. In the To field, select Analog Output—

Fuel_Display.

6. Close the Edit Instruction dialog box.
\_ 7. Close the Instructions dialog box. Yy

NOTE: You could also move the value of the [/O to a variable in your strategy. This would be advantageous
when you want to minimize the frequency with which the control engine scans the I/0. By storing an 1/O
state in a variable, you can reference the variable, rather than the I/0, each time you need the value. This
minimizes the number of times that the I/O point is polled and cuts down on communication time.
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Evaluating the Tank Level

Now you will create an instruction for the Fuel Level Low? block that compares Fuel_Level with the
variable Fuel_Low_Limit. If Fuel_Level is less than the Fuel_Low_Limit, the block exits true.

1. Double-click Fuel Level Low?

2. Entertheinstruction shown below.

1 Add Instruction

Irstruction: (Summary of Steps: )
|Less Than or Equal? v| [ sekeot. | NOTE: The instruction set for a

—[ Comment: Condition block is different from the
| | instruction set for an Action block.

1. Create a Condition command:

Type Name Command: Less Than or Equal?
ls |Analog Inpit v| |FueI_LeveI v| |5—Typej Ana|og Input
To |Float ‘Fariable v| |FueI_L0w_Limit v| Is=Name: FueI_LeveI

To—Type: Float Variable
To—-Name: Fuel_Low_Limit
2. Create new float variable:
L ak. ] [ Cancel ] [ Help ] [ Command Help] Fuel Low Limit
Set initial value to 1000.
Enable Initialize on strategy dovvnload.)

#1 Edit Instruction
Inzstruction:
Less Than or Equal? w | Select... |
Comment:
Type Mame
Iz | &nalog Input v .FueI_LeveI |
To Float Variable v| [Fuel_Low_Limit

Add ¥ariable

[ ok J[ cancel |[  Hep ][ CommdName:  [FuelLow Limi |

Description: | |

Ty

Initialization
®n
() Iritialize on strategy
() Persistent

Initial ¥alue: | 1000

il J[ Cancel H Help ]
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Sounding an Alarm

In this section you will create three instructions for the Sound Alarm block. The first instruction turns
on the alarm. The second instruction inserts a short delay (so that the alarm is not immediately

turned off). The third instruction turns off the alarm.

Use the skills you've learned so far to create these instructions in the Sound Alarm block:

rugl Level
Low?

 Instructions - Fuel_Monitor. - Sound Alarm

Turn On Add...
Alarm
Hodify...
Delay (mSec)
100 Delete
Turn o
Alarm
O
[ Cloze ] [ Help ] Command Help
~
Summary of Steps: Turn on the alarm
B 3] - Inthe Instructions dialog
box, click Add to open the
P— Add Instruction dialog box.
|Tum On v| [ Select... ]
Comment: 2.In the Edit Instruction
| | dialog box:
Select the instruction
Type Mame Turn On.
Digital Output v| [alam v Select Digital Output—Alarm.
Click OK.
[ QK. ] [ Cancel ] [ Help ] [ Command Help
\ J
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Summary of Steps: Delay

1. In the Instructions dialog box,

AAdd Instroction X] click Add to open the Add
— Instruction dialog box.
|-Delay [mSec) v | [ Select... ] . . .
o 2. In the Edit Instruction dialog box:
[ | Select the instruction Delay (mSec).
NOTE: Make sure you choose
Tope e Delay (mSec) and not Delay (Sec).
Integer 32 Liral v [ ) Select Integer 32 Literal and enter
the value 100.
Click OK.
[ QK. ] [ Cancel ] [ Help ] [ Command Help
Summary of Steps: Turn off the alarm
T —— X 1.In the Instructions dialog box,
—4 click Add to open the Add
— Instruction dialog box.
|Tum ulis v| [ Select... ] i . .
— 2. In the Edit Instruction dialog box:
| | Select the instruction Turn Off.
Select Digital Output—Alarm.
e e Click OK.
Drigital Dutput v| |Alarm v|
[ QK. ] [ Cancel ] [ Help ] [ Command Help
\. J
Repeating at a Reasonable Interval
Now you will create a delay instruction.
1. Double-click the Delay action block.
2. Enter the instruction shown below
133
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- ~
A Instructions - Fuel_Monitor, - Delay t summary of Steps
Create a Delay instruction:
Delay (Sec) Add. . :
Fuel_Monitor_Delay = 1. Select the instruction Delay (Sec).
_’[ Ly NOTE: Make sure you choose Delay (Sec)
Delste and not Delay (mSec).
2. Create a new float variable named
Fuel_Monitor_Delay.
3. Assign an initial value of 5.
[ (In reality, you'd want to use a longer delay
[ ome [ Heb ] CommendHel so you wouldn't get an alarm every 5
seconds telling you that the fuel is low.)

L Edit Instruction

Inztruction:
[Delay (5ec] v| [ Select. |

LComrment:

Tupe Marme

Fuel_Monitor_Delay

Add Yariable

Mame: | Fuel Monitor_Delay |
 Description: | |
e

Initialization
() Initialize on strateqy download
(%) Initialize on strateqy run
() Persistent

Initial Yalue: |5

Starting the Fuel Monitor Chart

Remember: Only the Powerup chart starts automatically upon running the strategy. You need to put
a command in the Powerup chart to start the Fuel Monitor Chart.

1. Ifthe Powerup chartis open, click the Powerup tab at the bottom of the PAC Control window. If
it is not open, double-click Powerup in the Charts folder in the Strategy Tree.

2. Addthe Start Chartinstruction for the Fuel_Monitor chart as shown here.
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H,’..!wrut‘-ﬁﬂai_mm_%@rt harts

Status: 0, success; -5 failure
Start Chart

Chart Lig
Put Status In g

Block D

Start Charts %_Trashcan

4 Add Instruction

Instruction:

|Start Chart v| [ Select... ]
LComment;

| |

Tupe Mame
Chart | Chart w | | Fuel_konitor v |
Fut Statuz In |Integer 32 Variable v| |Status_Trashc:an v|
L QK ] [ Cancel ] [ Help ] [ Command Help ]
R —

3. Close the Add Instruction dialog box.
4. C(lose the Start Charts Instructions dialog box.
5. Saveyour strategy.

Downloading and Testing Your Strategy

Your revised strategy now turns on a brief alarm

when fuel levels reach 1000 gallons or lower. NOTE: By default, PAC Control does not

1. Onthe Learning Center load panel, set the automatically run the strategy on powerup.
Tank Level potentiometer to midrange. You can change this setting in the Download—

2. Download and run your strategy. Flash Memory options, available through File

3. View the Fuel Monitor chart. > stiategy Options

If the Fuel_Monitor chart is open, click the Fuel_Monitor tab at the bottom of the PAC Control
window. If it is not open, double-click Fuel_Monitor in the Charts folder in the Strategy Tree.

4. Ifyou would like to view the execution of the flowchart, Turn on Auto Stepping.
a. C(lick the Fuel_Monitor chart.
b. Choose Debug > Auto Step Chart.

5. Totest the strategy, turn the Fuel potentiometer knob counterclockwise, and watch the needle
on the Fuel Display meter track the value (with a five-second delay).

When the value of the tank level is less than the low tank limit of 1000 (represented by 1 on the
meter scale), the alarm sounds.

6. Now turn the fuel level potentiometer to below 1000.

As long as the tank level is below 1000 gallons, the SNAP PAC 1/0 unit will sound an alarm every
five seconds.
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Changing the Value of Fuel_Low_Limit in Real Time

The low level value used to determine when to sound the alarm is contained in the variable
Fuel_Low_Limit. You can change the variable in Debug mode.

To open the View Variable dialog box for Fuel_Low_Limit:

Make sure that your strategy is still running and PAC Control is in Debug mode.
In the Strategy Tree, expand the Variables folder.

Expand the Numerical Variables folder.

Double-click Fuel_Low_Limit.

Expand the View Variable dialog box.

Type 2000 in the Value field.

Click Apply.

Verify that the alarm sounds any time fuel level is below 2000.

@ NOWUhWDN=

NOTE: The variable Fuel_Low_Limit is initiated on strategy download. If you stop and restart the
strategy, the value will remain 2000. However, if you download the strategy, the value will be
initialized to 1000.

#1PAC Control Basic - [Fuel_Monitor]
ﬁ’lFile Edit Control Engine Debug  Chart  Subroutine Mode  Tools  Wiew  Watch  Window Help

u o

Convenience Store

= 15 Convenience Store
+ =) Control Engines
"‘J Sibees nclyted w« "Fuel_Low_Limit" (scanning)
= =) Charts
= l?o Fuel_onitar
] l?o LIghting_Corbd
] l?o Pawerup A
= ) Wariables

%5 "Fuel_Low_Limit" (scannin,
B Fuel Manitor_Delay & _ = ( 2)

,3# Lighting_Contral_Scan_ln Mame: Fuel Low Limit
'113;";‘ Statuz_Trazhcan

1 String Variables

Walue: | 1000 |

Apply (i1 More Info =

I Painter Yariables

I Communication Handles
) Mumeric Tables
=) Shing Tables

Leave the Fuel_Low_Limit View Variable dialog box open; you will use it to create a Watch
Window.

Using Watch Windows

A Watch Window allows you to monitor numerous strategy elements simultaneously and save the
window for reuse. You can monitor I/0 units, digital and analog points, event/reactions, variables,
and even charts in a Watch Window.

Unlike Inspection Windows (such as, View Variable windows), Watch Windows

+  can be created the way you want
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«  can be docked in a position most convenient for you
«  are saved with your strategy.

You cannot change strategy elements in a Watch Window, but you can open the Inspect dialog box
from the Watch Window to change the element.

I. Add a Variable to the Watch Window
1. Inthe Fuel_Low_Limit inspect dialog, click Watch.

£ "Fuel_Low_Limit" (scanning)

Mame: Fuel Low Limit

Walue: | 1000 |

Apply (i1 More Irfo =l

2. Click New to create a new Watch Window.
3. Navigate, if necessary, to the SNAP PAC Learning Center directory.

For example, C:\Users\Public\Documents\Opto 22\PAC Project 9.6\SNAP PAC Learning Center
4. Type DebugFuelMonitor in the File name field.

#1 Add Watch Entry

Mame: Fuel._l._ow_Liinit

Select Partions To Watch: Create Mew Watch Window:

Look in: | |9 SMAP PAC Learming Center v| €] s

=) Completed PAC Contral Strategy
=) Completed PAC Display Project
PID Tutorial

Select W atch Window

. N, Open.. File rarne: iDebugFueIMonitor.wth | | Open N
Files of type: |F'AE Control Watch Window Files [%.wth] v| [ Cancel ]
[ ak. ” Cancel ][ Help ] |
5. Click Open.

6. Click OK to close the Add Watch Entry dialog box.
The new Watch Window appears.

SNAP PAC Learning Center User's Guide 137



ACTIVITY

138

Dock button

A PAC Control Basic - [DebugFuelMonitor]
¢ File Edit ControlEngine Debug Chart Subroutine Mode Tools Wiew ‘Wakch Window Help

Convenience Store - - Name Type TVLL
= I£5) Conwenience Store Float Varishle

I5) Control Engines
15 Subroutines Included
= I5) Charts
EL'O Fuel_konitor
EL'O Llghting_Control
EL'O Powerup
= IC5) Wariables |
= I£5) Mumeric Yariables
B3 Fuel_ Low_Limit

B Fuel_Monitor_Delay

FLT
BH ighting Contral_Sean_In

Il. Arrange Your Workspace

1. Notice the Dock, Minimize, and Maximize buttons in the top right-hand corner of the Watch
Window.

2. C(lick the Dock button ( €» ).

The Watch Window is now docked at the bottom of your workspace as shown below.

fPAC Control Basic - [Lighting_Control]

f:ﬁ File Edt ControlEngne Debug Chart  Subroutime Mode Tools  Wiew  Watch  Window Help - 8 x
# > m o
Convenience Store < X ¥
= [5) Convenience Stars
I Cantrol Engines Block 0
I Subroutines Included
1) Charts l
= 15 Vaniables
. Turn On Inside
I Sting Yarisbles L
1) Painter Yariables =
I3 Communication Handles
1) Mumeric Tables i
15 Stiing T ables Crnnr;‘g_u:: :u:“
I Painter Tables e
1) 140 Units
onfigure Lights
for Day Mode o]
£ | ¥
', Chart /
I Mext 97 Prev f:FI Pawerup ﬂ’l Llghting_Contral |f:"| Fuel_Monitor ‘
DebugFuelMonitor
IVAL HVAL
T
C:\Program Files\OptoZ2iPAC Project 9.04SMAP PAC Learning CenteriConvenience Store.idt Debug LM

3. Close the View Variable dialog box.
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A1

3. "Fuel_Low_Limit" (scanning)

Mame: Fuel Low Limit

Walue: | 1000 |

lll. Add variables to the Watch Window.
Click and drag Fuel_Monitor_Delay to the Watch Window.

A PAC Control Basic - [Powerup]
ﬁFile Edit Control Engine Debug  Chart  Subroutine Mode Tools Wiew ‘Watch  Window Help

(31 conig =Y pebug 111 0nin- JECRR ] 0

Convenience Store s

= 3 Corwenience Store (0L
) ControlEngines |1 - - . . o o
[T Subroutires Included —— |f{} - - - - - o o o oo
& chats N e

= El Varablee Moo
= ) MumericYarables (Y|} -~ -~~~ o
: B Fuel_Low_Limit C
Clickand drag o (0l
Fuel_Monitor_Delay B Lighting tow ol Sean tn( |||~ - V
@ Statug_Trashee . (1) - - - o o o o o o oo o Start Charts
3 StingVaiables o I - - oo oo
IC5) Pointer Yariables
I5) Communication Handles
= MumeicTables WML

O swinaTabes WM

IC5) Pointer Tables
3] |
Py

125 140 Units
DebugFuelMonitor

|
oo Lseoon foeakon ] GEE

| Chart /
Fuel_kaonitor |ﬁ|

v

Lighting_Control |ﬁ|

Name
Fuel Low_L

Fuel Jonitc ER

You can add additional items to the watch window by clicking any tag in the Strategy Tree and
dragging it to the Watch Window.
IV. Add Fuel Level to the Watch Window

1. Open the I/0 Units folder in the Strategy Tree.
2. Expand folders until the I/0 points are shown.
3. (lickand drag Fuel_Level to the Watch Window.
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V. Experiment with the Watch Windows

Here are a few things you can do:

2.

Close the Watch Window. To reopen, select Watch > Debug Fuel Monitor from the top menu.
Delete an item. Just highlight a tag name, right-click, and select Delete.

Move an item up or down in the list. Highlight a tag name, right-click, and select Move Up or
Move Down (or click and drag a tag name).

Open an inspect dialog by double-clicking a tag name.
Close the Watch Window.

Your Watch Window is saved. You can create additional Watch Windows.

Return to Configure mode.

In Lesson 6 you will revise your Fuel_Monitor chart. Leave PAC Control and your strategy open if you
plan to continue to the next lesson.
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Skills

Scenario

Concepts

OptoScript

+  Creating OptoScript blocks

«  Using variables

«  Using analog points

«  Using commands in OptoScript
«  Using the OptoScript reference library
«  Writing conditional statements
«  Using OptoScript’s test compiler
Debugging OptoScript

«  Setting Full Debug option

«  Stepping line by line

The chart you created in the previous exercise displays the fuel level on your meter and checks the
level against the minimum defined by the variable Fuel_Low_Limit. To demonstrate OptoScript,
we're going to rewrite the chart using one OptoScript block.

OptoScript

OptoScript blocks contain code written in OptoScript, a programming language that:
« s based on C, Pascal, and Basic

«  offers the same commands used in other flowchart blocks

«  provides online scripting assistance in choosing commands and strategy variables
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«  checks script syntax

OptoScript is an optional programming language that can simplify certain types of operations in
PAC Control, giving you an alternative to using standard PAC Control commands.

OptoScript does not add new functions, but offers an alternative method of programming.
OptoScript code cannot be mixed with commands in Action or Condition blocks; rather, it is used in
its own hexagonal block.

Two methods of programming in PAC Control:

OptoScript Block

Use OptoScript blocks when you wish
to simplify operations such as math
and string handling.

Standard Block Commands

Block 0 Block 0

Use standard flowchart
Block 0 blocks when you need
intuitive, self-documenting
flowchart-based logic.

Y

You'll want to use OptoScript for programming tasks that can be more difficult or time consuming
using standard PAC Control commands. For example, extensive math calculations and complex
loops can take up a lot of space on a flowchart.

OptoScript is especially useful for the following:
«  Math expressions

«  String handling

«  Complex loops

+  (ase statements

«  Conditions

«  Combining all of the above
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Activity

Creating an OptoScript Block

1. Make sure you are in Configure mode and the Fuel_Monitor chart is open.
2. (lick the OptoScript Block tool.
3. dlickin the Fuel_Monitor chart to place the OptoScript block as shown:

#1 PAC Control Basic - [Fuel_Monitor*]
%File Edit Configure Chart Subroutine Compile Mode Tools  Wiew  Window Help

T o J 4 am X @ oo e s A
= |5 Convenience Store
# =) Control Engines
I Subroutines Included n - -
& ) Charts i \l
=I5 Wariables M atlocicl ] .l
@ I Mumeric Yariables
=) String Variables
I3 Painter Variables
I5) Communication Handles
=) Mumeric Tables
I String Tables
I3 Painter Tables
= I 140 Units
= S8 SNAP_PAC_io
= 1) Paints
'1“7“;' Emergency
1 pog

When we are finished with this block, it will replace the flowchart we created in the previous
lesson. Typically, you would not program an entire flowchart in one OptoScript block. You
would normally use OptoScript blocks in conjunction with action and condition blocks. The
purpose of this activity is to illustrate how to use OptoScript, and to show that, because it is
more compact, it can replace several blocks.

4. Toopen the OptoScript editor, choose the Select tool and double-click the OptoScript Block.
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rFeatures of the OptoScript Editor:

Condition Commands: Provides
access to OptoScript version of all
condition commands.

Action Commands: Provides
access to OptoScript version of \
all action commands.

Comments: Lines beginning with //
are comments, which PAC Control

Variables: Provides access to all variables
that have been defined. To use variables
in OptoScript, the variables must have
been created already in PAC Control.

Test Compile: OptoScript blocks are
compiled when the rest of the strategy is
compiled (for example, upon downloading).
Test Compile checks the syntax of the script.

1 0ptoScripf. - Fuel Muiritor; - Block 11

OptaScript Code:

s Display Fuel Level
Fusl Display =

ignores when the script is compiled.
Comments are displayed in green. You
can also use /* and */ to comment
several lines of code.

< Monitor Fusl Level

<o Delay

|

Olutput:

Ln g, Caol1

Save l [ Cancel ] [ Help ] [ Command Help

J/

5. Type the comments shown here. (Comments are very important in OptoScript blocks, enabling
you and others to return to the code and quickly understand the programming logic.)
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-

Block D

Display Tank

'3 @ ) B = & 4L e ah
OptaSeript Code:
< Display fusl level
s Monitor fusl lewel
<4 Delay
] >
Output;
[ Save l [ Cancel ] [ Help ] [ Command Help Lt 8. Caold

Continue with the next section.

Using Variables in OptoScript

The entire strategy database, which includes I/0 points, charts, and variables, is available to
OptoScript. All are treated as variables within the OptoScript editor. Variables must be created in PAC
Control before using the OptoScript editor. You cannot create variables on the fly from within an
OptoScript block. They must already exist in your strategy. But, unlike other programming
languages, you do not have to declare variables before you use them in an OptoScript block.

In this first line we want to move the value of the analog input point Fuel_Level to the analog
output point Fuel_Display.

I: Insert the Analog Output Variable, Fuel_Display
1. Place your typing cursor below the text //Display Fuel Level.

2. C(lickthe Insert Variable button to open the Select Variable dialog i ’ﬂ <
bOX' OptoScript EI

3. Select Analog Output in the Type field.

As Fuel_Display is the only Analog Output variable, it should be selected.
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i | OptoScript - Fuel_Monitor - Block 11

3 @

OptoScript Code:

s Di=play Fusl Level

<7 Monitor Fuesl Lewel

Hame:

s Delay

| >

Fuel_Dizplay

Analog [hput

Chart

Communication Handle
Counter

Diigital Input

< Drigital Dutput

Drown Timer Yariable
Clutput: Float Table

I Float ' ariable

Frequency

Generic OptoMMP Device
Integer 32 Table

Integer 32 Variable
Integer 64 Table

Integer B4 Variable

L Save ][ Cancel ][ Help Off Pulze

Off Totalizer

On Pulze

On Totalizer

Period [}

L 1] J[ Cancel ][ Help

4. C(lick OK.
Fuel_Display will appear in the OptoScript Editor.
5. Typean equal sign (=) after Fuel_Display.

"1 OptoScript - Fuel_Monitor, - Block 11

vme ot (&6 BB D > (M AR R e ==
OptoScript Code:

<7 Di=play Fusl Level

Fuel_ Di=play =

< Momitor Fuesl Lewel

s Delay
) >
Output:
[ Save ] [ Cancel ] [ Help ] [ Command Help ] Ln 8, Cal1

NOTE: Spacing is optional, but makes your code easier to read.
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(" PAC Control Commands and OptoScript )

Some PAC Control commands have a matching OptoScript
command, which we'll use shortly. Some are accomplished
without a command by using the built-in functionality. For
example, instead of using an ADD command, you would just
use a plus symbol (+). These are documented in the PAC
Control User’s Guide, in the OptoScript Command Equivalents
Appendix.If we looked in that appendix, we'd see that instead
L of MOVE, we use an equal sign (=).

J

ll: Insert the Analog Input Variable

1. Make sure the typing cursor is after the equal sign.
Open the Select Variable dialog box.

In the Type field, choose Analog Input.

In the Name field, choose Fuel_Level.

W

i | OptoScript - Fuel_Monitor - Block 11

vE v

OptoScript Code:

<7 Monitor Fuel
Tuvpe: Mame:
i nalog |nplt Fuel_Level

AllValid Types m_
Store_Temperature

s Delay

|

Analog Dutput
Chart

Communication Handle

Counter

Diigital Input

< Drigital Dutput

Down Timer Yariable

Output: Float Table

[ Float ¥ ariable

Frequency

Generic OptotMP Device

Integer 32 Table

Integer 32 Variable

Integer 64 Table

Integer B4 Variable

Save ] l Cancel Off Pulse

Off Totalizer

On Pulse

On Totalizer

Period Bt

[ ak. J[ Cancel ][ Help

5. Click OK.
6. Type a semicolon at the end of the line.

Using Action Commands in OptoScript

In the next series of steps you will learn how to select Action commands and to use the Command
help. We will create a delay command to execute a five-second delay between loops that check the

need to turn on the outside lights. (In a real application, we would use a longer delay, such as 15
minutes.)
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I: Insert the Action Command

1. Move the typing cursor to the line below the //Delay comment. (Insert a line break if necessary.)

"1 OptoScript - Fuel_Monitor, - Block 11

vEm e | | 4 BB R (4| % TR e =

OptoScript Code:

s Di=play Fusl Level

Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

s Delay
) >
Output:
L_ Save ] [ Cancel ] [ Help ] [ Command Help ] Ln 3, Col1

2. C(lickthe Insert Action Command button.

1 OptoScript - Fuel_Monitor

>I:Il\>. | | 4

Dp,rllnsert action Command (al-43]

3. Inthe Groups field, select Timing.

Notice that the there are two delay commands available.

i | OptoScript - Fuel_Monitor - Block 11

OptoScript Code:

s Di=play Fusl Levd

Fusl Display = Fusl Loy RS ai i

<7 Monitor Fuesl Lewel

Groups: Instructions:

Diigital Point
## Delay Error Handling
140 Unit

140 Unit - Event Meszage PauseTimer

140 Unit - Memary Map SetDownTimerPreset
140 Unit - Scratch Pad SetUpTimerT arget
Logical StartTimer

M athematical StopTimer
Miscellaneous
< FID - Ethernet
Puairters
Output: Simulation

I Shing

5

Time/D ate
Timing

v

[ Include parameter helps

Save ] l Cancel I l Hel Ok [ Cancel ] [ Help ] [ Command Help]
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One of the delay commands is more suitable than the other for the delay we need. You can
read the help for each command to determine which is better.

Il: Use Command Help to Determine the Best Command to Use

1. Select the DelayMsec command.
2. (lick Command Help.

E? PAC Control Commands

E
Showe Fefrezh  Print  Options

| >

Delay (mSec)
Tirming Action

Function:
To slowthe execution of program logic and to release the remaining time of a chart's time slice.

Typical Use:
To cause a chartto give up the remaining time of its time slice.

Details:
Units are in milliseconds.

Arguments:

Argument 0

[ alue]

Integer 32 Literal
Integer 32 Variable

Standard Example:

Delay (mSec)
1 Intagar 32 Lifaral

OptoScript Example:

DelayMsec (Milliseconds)

DelayMsec(l):

This is & procedure command; it does not return avalue.

Notes:
« Forreadability, use Delay (Sec) for delays longer than 10 seconds.

» ‘When high accuracy is needed, reduce the number of tasks running concurrently.
a lfunnnee a dalaw nf rarn PAT Controlwill innore the dalaw command

|

ak. Cancel Help

3. Scroll down the help window to the Notes section.

The help says “For readability, use Delay (Sec) for delays longer than 10 seconds.” If we were
creating a 15-minute delay, we would use Delay (Sec), but since we are using a 5-second delay,
DelayMsec is the better command to use.

4. C(lose the Help window.

lll: Insert the DelayMsec command

1. From the Select Instruction dialog box, select the DelayMsec command (if it is not already
selected).
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A Select Instruction

Groups: Instructions:
Diigital Point A || | ContinueT imer
Error Handling b
140 Urit DelaySec
140 Unit - Event Message PauseTimer
140 Uit - Memary Map SetDownTimerPreset
140 Unit - Scratch Pad SetUpTimerT arget
Logical StartTimer
M athematical StopTimer
Miscellaneous
FID - Ethernet
Puairters
Simulation
Shing
Time/D ate
Timing =
b
[ Include parameter helps
[ QK ] [ Cancel ] [ Help ] [ Command Help
2. (lick OK.
3. Add the parentheses and the milliseconds parameter. Your code should appear as shown here:
DelayMsec(5000)

i | OptoScript - Fuel_Monitor - Block 11

3 e | = # Ll A a-b
OptoScript Code:
s Di=play Fusl Level
Fuel Display = Fuel Level:
< Momitor Fuesl Lewel
s Delay
PelayMsec(SDDD)
0 ) X
Output:
[ Save ][ Cancel ][ Help ][ Command Help ] Ln10, Col 1

NOTE: We could have created an integer variable and used it in place of the 5000.

4. To test compile, click the Test Compile button.

i | OptoScript - Fuel_Monitor - Blog

(=R &

OptoScript Code: Test Compile (F7) L
¥

The DelayMsec command was incomplete and the test compiler reveals the error.
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i | OptoScript - Fuel_Monitor - Block 11

=TT T - L) 2 R 3 ah

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

s Delay
DelayH=ec{5000)

<m

|

Output:

Compiling. ..
Error on line 9: syntax error at or near ")"
3 .0 warning

Save ] [ Cancel ] [ Help ] [ Command Help ]

IV: Use the Output Window To Locate an Error

The Output window will locate an error for you.
1. Double-click the error message in the Output window.

A OptoScript - Fuel_Monitor - Block 11

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

|~
|»

Output:

Compiling. ..
Error on line 9: ax error at or near "3°"
1 error(=s). 0 warning(s)

[ Save ] [ Cancel ] [ Help ] [ Command Help ]

The source of the error is now highlighted. A semicolon is needed at the end of the DelayMsec
command.

2. C(lickat the end of the DelayMsec command to remove the highlighting.
3. Type asemicolon.
4. Repeat the test compile.
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i | OptoScript - Fuel_Monitor - Block 11

A= AP S =2 d#h L A ah

OptoScript Code: Test Compile (F7) h

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

< Delay
DelayH=ec(5000)

Output:

|»e

oris). [ warning(s)

[ Save ] [ Cancel ] [ Help ] [ Command Help ]

Keep the OptoScript editor open for the next series of steps.

Creating Conditional Statements

Like loops and case statements, conditional logic can be simpler in OptoScript than in flowcharts.
If/then, if/then/else, and if/then/elseif statements can all be mixed and nested within OptoScript as
needed. (Note: The syntax is documented in the PAC Control User’s Guide, Opto form #1700. Sample

code is also included in the PAC Control example strategies.)

|. Create an If/Then Statement

1. Type the partial if/then statement shown below:

i | OptoScript - Fuel_Monitor - Block 11
3 e | = # Ll A a-b

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel
if{ Fuel_ Lewvel <= Fuel_Low_Limit ) then

endif

< Delay
DelayH=ec(5000):

, 0 warning(s)

Save ] [ Cancel ] [ Help ] [ Command Help

SNAP PAC Learning Center User's Guide

(Summary of Steps A

1. Create the if/then
structure:
if () then

endif

2. Type or use the Select
Variable dialog box to
insert the following
variables:

Fuel_Level
Fuel_Low_Limit

3. Type <= forlessthan
or equal to.

. /
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NOTE: Using Select ariable helps prevent spelling errors.

A Basic If/Then Statement:

Type as shown or use Insert Variable option.

1 l

if (Fuel Level <= Fuel Low_Limit) then

The logic will
execute any S
script in here endif

when the analog
input variable Fuel_Level is less than or equal to
the value of float variable Fuel_Low_Limit.

2. Insertan action command by completing the if/then statement as shown:

A OptoScript - Fuel_Monitor - Block 11
3 e | = # Ll A a-b

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

if{ Fuel_ Lewvel <= Fuel_Low_Limit ) then
TurnOn{ilarmn):

DelayH=ec(100):

TurnOff (Alarm) |

endif

< Delay
DelayH=ec(5000)

. 0 warning(=s)

Save ] [ Cancel ] [ Help ] [ Command Help

Il. Increase Indent

The OptoScript editor can adjust the indenting of text to make the code easier to understand.
1. Highlight the lines shown below.
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A OptoScript - Fuel_Monitor - Block 11
(=INT VG - S | = i b A ah £S

OptaScript Code: Increase Indent

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel
if{ Fuel Ievel <= Fuel Low Limit then

endif

< Delay
DelayH=ec(5000)

] >

Output:

Compiling. ..
0 er: 0 warning(s)

[ Save ] [ Cancel ] [ Help ] [ Command Help

2. (Click the Increase Indent button.

3. Doatestcompile ( < ).
4. C(lick Save to close the OptoScript editor.

Modifying the Flowchart

Your OptoScript block is ready to replace your chart.

I. Connect the OptoScript Block

1. Using the select tool (| s ), select the connection line between Block 0 and Display Tank Level.

#1 PAC Control Basic - [Fuel_Monitor*]
ﬁFile Edit Configure Chart Subroutine Compile Mode Tools  Wiew Window Help

(i config 8 0ebug o Il #slklomooen

0 1
= I3 Corverisncs Store Block 0 Block 11
I5) Control Engines
15 Subroutines Included *
I5) Charts T
= I£5) Wariables Display Tank
I3 Mumeric Yariables Level

IC5) String Wariables

IC5) Pointer Yariables

I5) Communication Handles
5 Mumeric Tables

IC5) Stiing Tables

I Pointer Tables

2. Press the Delete key.
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3. Select the Connect tool. Review: Connect Tool

4. C(lick Block 0 (see diagram below).

5. Click the OptoScript block. ;T EO O e IER%_J &

6. Clickthe OptoScript block again to start the second - i, Lconnect Tool
connection.

7. (lick above the OptoScript block (this draws the connection line out of the top of the script
block).

8. (lick above Block 0.
9. (lick Block 0 (this completes the connection).

A PAC Control Basic - [Fuel_Monitor*]
ﬁFile Edit Configure Chart Subroutine Compile Mode Tools  Wiew Window Help

TS o~ J Myl Omooels

= &5 Cornwenience Store
I5) Control Engines
15 Subroutines Included | |
I5) Charts P =
= [ Variables Block 0 —>< Block 11 >
I3 Mumeric Yariables

IC5) String Wariables

IC5) Pointer Yariables "—|
i abimn Handles Displav Tank

[

Itis important to loop the connection lines. This enables the script to run continuously. Without
looping back to the starting block, the logic would run the script only once, because the script block
itself contains no looping instructions.

Il. Rename Your New Block

1. Click the Select tool.

2. Right-click your OptoScript block.
3. (lickName.

4, Type Monitor Fuel Tank
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P

0 1" -
|’Illr \l Detail
Block 0 &  Block 11

2

Color...

Fant...
1 .
Display Tank Justify 3
Level
Gako »

Select Connections

1 Name Block

Properties 3
Z-Order 3

tanitor

Fuel Tank Cuk

Copy

Delete

Select: 3
Flowchart Properties. ..

3 Center On Block
Delay -} Show Grid
Hide: Block Id
Zaom 3

Debugging OptoScript

Debugging your strategy has new challenges now that you have a script block with several lines of
code. We've been running Debug mode with minimal debug features. Now that we have
OptoScript to test, we'll need to use the full set of debug features.

1. Choose menu Configure > Full Debug.

A PAC Control Basic - [Fuel_Monitor*]
ﬁFile Edit Relyis®=N Chart Subroutine Compile Mode Tools  Wiew  Window Help

e 5 Control Engines. .. L Al
E]!Eonflg Control Engines F * E=Y >< H 2
= Lo,
QY EMEMEE Wariables...
Subroutines Included. .. ﬁ
Minimal Debug ]

Default Properties. ..

b Display Tank

Options. ..
=) Mumeric Tables rm | Level

2. Download and run the strategy.

The chart should work just as before.

3. Substep through the Fuel Monitor chart as follows:
a. With your chart still running, place a breakpoint on the Monitor Fuel Tank block.
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Review: Setting a Breakpoint

Block 0 H — —
1. Click the MR A
BreaprInt Breakpoint Tool
Display Tank tOO| Wh”e . .
Level your chart is running.

2. Click the Monitor Fuel Tank block.

Fuel Level
1 nw?

b. Wait for the strategy to stop at the script block.
¢. (lick the Step Into button.

#1 PAC Control Basic - [Fuel_Monitor]
ﬁFile Edit Control Engine Debug Chart  Subroutine Mode Tools Wiew ‘Watch  Window Help

# _ M ua e giny
0 ience Store £ StepIntoi

= &5 Cornwenience Store
I5) Control Engines
15 Subroutines Included
I5) Charts
= I£5) Wariables
I3 Mumeric Yariables
IC5) String Wariables

Brimber Yariahlas

Block 0

This button opens the OptoScript block window.

#1PAC Control Basic - [Fuel_Monitor] CEX
ﬁFiIe Edit Control Engine Debug Chart  Subroutine Mode Tools Wiew Watch  Window Help - | & x

i conti *8ebua 10010 [ (@)

Convenience Store

A Display Fuel Lewel

Communication Har A
© T S Fusl_Display = Fusl_Level:

15 Mumeric Tables

[ Sting Tables < Monitor Fuel Lewel
Painter Tabl if{ Fuel Level <= Fuel Low_Limit ) then
@ O_m Sl TurnOn(alarm);
= [ 140 Unitg DelayMsec(100);
= 20 SNAP_PAC o TurnOff (Alarm);
= Eﬂts endif
T Emergency
i ppg <7 Delay
2 DelayMsec (50007 ;

‘f’%‘_‘ Freezer_Do
I“'%"_' Phaoto_Sen:
B"——_“'J Alarm

B"—:‘J Freezer_Do
10 |rside_Ligh
200 Outside_Lic o 5
DM_, Fuel_Dizpla — =

e} £
E Stare_Tem; Command Help Ln 15, Cal 1

T Fuel_Level o

< I : [\ Chart }, OptoScript Bloch - "MonitoriiFuel Tank” - 1d #11 /
Il Mext 4 Prev ﬁl Fuel“tvginitor ﬁl q_Control |ﬁ| Fowerup

IPAC Control: Ready INFO Debug UM
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Tabs at the bottom of the window allow you to switch between the OptoScript block and
the rest of the chart. The OptoScript block window remains open as along as the program
execution is within this block.
Within the OptoScript block, a red arrow identifies where the program execution is.
Clicking the Step Into button advances the program through individual commands. The
Step Over button will advance through looped statements. The Step Out button will
advance to the next block.
d. Click the Step Into button to see the execution continue line-by-line.
e. C(lick Step Out to exit this block.
You will notice a pause before the OptoScript window is closed. This is
because the remaining lines in the OptoScript block include a 5-second
pause. When the OptoScript block is closed, the programming execution stops at the next
block, which is Block 0.

]u:lﬁl%ﬁ‘ ®

i i LUebug  Lhart oubroudne  Mode  Tools  view  watch window  Help

The program execution is !
still paused, waiting for I & el T FIPFE O
Step commands to 0
continue. Alternatively, tion Hani & |
you can remove the Fles

. . &3
pauged state, which will " T, —+
continue to the next RSBIOCK 03225 " Woritor
break po int o ey Fuel Tank

4. Remove the breakpoint on your OptoScript block. (With the Breakpoint tool selected, click the
OptoScript block.) Then click the pause button.

Returning to Configure Mode

1. Leave your strategy running.
You will need your strategy running for the next lesson on PAC Display.

2. Return to Configure mode.

a. Choose menu command Mode > Configure.

b. Click Yes to take the chart out of Step mode.
3. Saveyour strategy.
4. C(lose PAC Control.
This completes the PAC Control portion of the tutorial. While the instruction so far is not
comprehensive, it does introduce you to many important concepts and features. To learn more,
consult the PAC Control User’s Guide or the Opto 22 website. Of course, the best way to continue
learning is to begin programming your own applications.
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Interfaces

Skills

Scenario

Creating a Project

«  Configuring a control engine

«  Connecting to a PAC Control strategy

Simple Graphics and Text

« Importing bitmaps

»  Importing Symbol Factory graphics

«  Drawing shapes

+  (reating text

»  Duplicating graphics

Formatting

«  Aligning graphics and text

«  Changing font styles

Dynamic Graphics and Text

«  Using analog values to resize and recolor graphics
«  Displaying analog values as text

«  Using digital values to control the appearance of graphics
»  Displaying digital states as text

«  Writing to a digital point

Your PAC Control strategy is complete and running on the SNAP PAC 1/0 unit in your convenience

store. The following capabilities are available:

+  Theinside lighting is turned on when the strategy starts running.
«  The photo sensor triggers the outside lighting.

«  The freezer door switch controls the freezer door status light.
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»  The emergency button triggers the alarm.

»  Thetank meter displays the value of the tank level potentiometer using a scale of 0—10,000
gallons and sounds the alarm if the level is below 1000.

The operation of your SNAP PAC /O unit is independent of your workstation. You used your
workstation to monitor the programming and to debug the code. Though you can follow the
control logic using Debug mode, PAC Control is not a suitable interface for an operator who
monitors a process. It's much more useful to create graphical and text displays in PAC Display that
represent your system. In this lesson, you use your workstation as part of a process monitoring
system that you build.

PAC Display is a process visualization program that reads from and writes to the tags in one or more
PAC Control strategies. The result is a graphical user interface that you design to meet your needs,
whether you are trying to visualize a complex process or summarize the key elements of one in an
operator interface. This type of tool is often referred to as a monitoring application, or a human-
machine interface (HMI).

In this lesson, you create a graphical user interface to monitor the following from your convenience
store:

o Level of the fuel tank

«  State of indoor and outdoor lighting.
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Concepts

PAC Display within Your SNAP PAC System

Workstation

PAC Display Configurator

Application developer creates
operator interface.

Capabilties of operator interface:

# Reading from and writing to
strategy variables and points

® Alarms

# Downloading and uploading of
recipes

® Trending charts

e Data logging

Controller Configuration

PAC Control strategy
Application Control

B-C1
|
af §;
CRm]

Chm]

PAC Display Capabilities

PAC Display Runtime

Operator monitors process in PAC Display Runtime.
Operator can use graphics to send commands
to PAC Control.

The PAC Control strategy is referenced to expose
the PAC Control tags (variables and I/0) to PAC Display.

1/0 Unit

=51 10 unit
=- % SNAP_PAC_io

-

Points
e
nn

PAC Display is a software application specifically designed for use with PAC Control. PAC Display
allows easy interaction between a process operator and the PAC Control strategy running on a SNAP
PAC controller. PAC Display can interface with a single control engine or with multiple control
engines, each running a different PAC Control strategy.

PAC Display connects to a tag database, which contains the readable and writable elements in a PAC
Control strategy. By connecting tags to graphical objects that you draw, you can create on-screen
animations that represent the process running on your SNAP PAC R unit and provide operator
controls. You can configure a graphic to reflect the state or value of a tag, write to a tag, or both. For
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example, you can use the value of an analog point to change the color, size, position, or visibility of a
graphic. You can also use graphics that the operator can select to write changes to tags, for example,
clicking on a graphic of a light switch to turn on a light.

Connecting graphics to tags is a simple process due to PAC Display’s tight integration with PAC
Control. This integration eliminates the need to retype data into a tag dictionary, a requirement with
many other HMI programs. Other PAC Display capabilities include real-time trending, historic data
logging, application launching, file uploading and downloading, and multimedia support.

Control vs. Monitoring

Control and monitoring (or interfacing) are two very distinct aspects of your system. Opto 22 draws
a line that separates the control of your system from the user interface that interacts with your
system.

Control

PAC Control is a process control language. The strategy that you develop is used to control your
system.

Monitoring

PAC Display is a software application used to create an operator interface for a PAC Control strategy.
PAC Display does not control your system. It is an interface tool. The project that you develop using
PAC Display monitors the PAC Control strategy as it is running. PAC Display can be used to change
the values of tags in the PAC Control strategy, but it does not contain programming or logic-solving
capabilities to actually control the process.

Configurator vs. Runtime

PAC Display has two separate programs: Configurator and Runtime.

Configurator

The Configurator defines and configures the PAC Display windows, graphics, dynamic attributes,
logs, alarms, and sounds that make up your project. The objects are connected to variables, 1/0
points, PID loops, or other tags defined in your PAC Control strategy. Every PAC Control strategy
stores information on global data items for that strategy in a file with the extension *.IDB. PAC
Display can link to any PAC Control strategy through its *.IDB file.

Runtime

PAC Display Runtime communicates with the processor running the PAC Control strategy. Runtime
animates the operator interface by updating the graphic attributes (color, size, position, and
visibility) in response to changes in the PAC Control tags.

Objects

A PAC Display project consists of many objects. Objects include drawing windows, graphics, alarm
triggers, and trends. Objects can be either static or dynamic.
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Static Objects

Static objects are not attached to PAC Control tags and have no dynamic attributes. Their
appearance does not change while PAC Display Runtime is running. Examples of static objects are
labels and backgrounds.

Dynamic Objects

Dynamic objects have attributes that can change the appearance of objects in PAC Display.
Attributes can also change the value of variables or states of /0 points in a PAC Control strategy. In
other words, dynamic attributes can be used to read tags, write to tags, or both.

Tags
A tag represents data items (such as points and variables) that have been configured in a PAC
Control strategy.

To animate your operator interface, PAC Display graphics are connected to tags and assigned
graphic dynamic attributes. Dynamic attributes are used to change the appearance of the graphic in
response to a tag's change in value (control engine-driven attribute), or are used to change the
value of a tag (operator-driven attribute).

Tags are also used as triggers to initiate system events such as sounds, historic logging, and window
configurations.

Preparing for the Lesson

Make sure your PAC Control strategy is loaded and running on the SNAP PAC controller.

You can use the PAC Project utility PAC Terminal to check whether your strategy is running:
1. Start PACTerminal.

From the Start menu, select All Programs > Opto 22 > PAC Project [version number]> Tools >
PAC Terminal.

2. Double-click the name of the control engine to open the Inspecting window.
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In “necting: SNAP PAC

48 PAC Terminal

Control Engine: SHAP-PAC-RT at 10.192.54.115

File  Tools  Configure Firmware Version: R8.5a [13:37:28 September 10, 2009)
Contral Engines: VYolatile RAM: 4.99 ME free
Battery-backed RAM: 1023.91 KB free
Ll (ew File Storage RAM: 1.0 ME fiee
* Up Time: 0 days, 2 hours, 39 minutes, 51 seconds
Device Time: 14:39:45 September 21, 2010 Sync time to PC
Message Queue: 1 meszages

Strategy information

Active: Convenience Store [ 12:06:37 September 21, 2010]
2 chart{z] running Archive: Mo

|p run | Stop B2 Store to Flash

Alternate: Mot Enabled

Stored in Flash: Mone

A Z (O Enabled (%) Disabled

Communication

Loop Time:  9.23 mzec
Comm Errors: Mone

Cloze

The name and operational state of the strategy is shown in the Strategy Info group. A running
strategy is indicated by Running in the Status field and the Run button is selected. You can use
the Run button to start the strategy if it is not running.

Creating a PAC Display Project

1. From the Start menu, select All Programs > Opto 22 > PAC Project [version number]> PAC
Display Configurator Basic.

2. Select File > New Project to open the New Project window.

3. Navigate to the SNAP PAC Learning Center directory.

For example, C:\Users\Public\Documents\Opto 22\PAC Project 9.6\SNAP PAC Learning Center
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“# PAC Display Configurator Basic

My Recent
Documents

My Documents

My Computer

&

by Metwork,

Look jr: | |59 SMAP PAC Learning Center

=) Completed PAC Contral Strategy
|=) Completed PAC Display Project
|C)PID Tukarial

File: name: | B | L Open r]

Filez of type: |AII FAL Display Projects [*.1JUI) v |

[ Cancel ]

4. TypeMonitor Convenience Store in the File name field. This will be the name of your
PAC Display project.

5. Click Open.

The Control Engines dialog box appears.

M Control Engines

M ame

|.P. &ddress

Strategy Mame

Replace...

Delate

[ ok

][ Cancel ][ Help ]

6. Continue with the next section.

Linking the Control Engine

The building blocks of PAC Display projects are the 1/0 point and variable tags used by a PAC Control
strategy. You gain access to these tags by linking the project to a control engine.

Linking to a control engine is a two-step process: 1) you specify the PAC Control strategy running on
the control engine; then 2) you select or create the control engine configuration on the PC.

1. Inthe Control Engines dialog box you opened in the previous section, click the Add button.
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2.

3.

Browse to the SNAP PAC Learning Center directory.
For example, C:\Users\Public\Documents\Opto 22\PAC Project 9.6\SNAP PAC Learning Center

Select and open Convenience Store.idb.

Strategy File Name Selection

Look jr: | |29 SMAP PAC Learning Center

'_2_ IC5) Completed PAC Contral Strategy

i IC5) Completed PAC Display Project
MyRecent  C)PID Tutarial
Documents o e

Desklop

Strategy Mame

My Documents

My Computer

File name: |E0nvenience Store.idb A | [ Open ] j

My Metwork | Files of bupe: | PAC Control Strategy [*.idb) v | [ Cancel ]

After providing the tag database, the Control Engine Properties dialog box appears for you to
specify the control engine.

Control Engine Properties

Primary Cantral Engine Click here to Spe(:ify a
Name: | [ rowse.. | control engine.

Backup Contral Engine

| | Browse...

| I ] Your strategy (tag database) is
Strateqy: | c:hprogram fileshopto22ypac project 9.0%nap p Browsze... h |
isted here.

QK. H Cancel ][ Help ]

The *.idb file is a database of all tags used in the specified PAC Control strategy. PAC Display
links directly to the file. There is no need to re-enter tag names.

4. (lick the Browse button to select a Primary Control Engine.
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Control Engine Properties

Frimary Control Engine

Mame: | | Browse,

Backup Control Engine
= |

Select Control Engine

LConfigured Contral Engines:

Add...

Strategy: |c:\program fileshopto22\pac project 9.0%snap p| [

| Ok .|[ Cancel H Help ]

[ DK%_][ Cancel ]

Select the SNAP PAC control engine.

Click OK to close the Select Control Engine dialog box.
Click OK to close the Control Engine Properties dialog box.
Click OK to close the Control Engines dialog box.

@ N oW

Changing the Properties of the Drawing Window
Your new project contains a drawing window, which will become part of the operator interface you
are building. The Tools palette provides access to the various PAC Display objects you can create.

If the Tools palette is covering your drawing window, drag the Tools palette to another part of the
application window.

fPAC Display Configurator )

¥ PAC Display Configurator, Basic- Monitor, Convenience Store.UUI

File Edit Wiew Style Text Configure Tools RIS

(Untitled)

The drawing window has
editable properties governing
its default size, location,
background colors, menu
features, etc,, that can a be

Impart windaw, ..

1 {Untitled)

edited from the Window
menu.

Drawing Window: Drawing

windows contain the operator

interface (the HMI) that you are Tool palette: The Tool palette

building. You can create any contains the objects you put

L number of drawing windows. into your operator interface.

J

1. Select Window > Properties to open the Window Properties dialog box.

The properties of the drawing window describe the size, color, position, and behavior of the
window.
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¥ PAC Display Configurator Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools B

(Untitled)

Export Window, ..
Import window, .,

Window Properties

Fiuntime O ptions
Mame: | [(ALGI0HES]] [ &hways in memary (fastest access)

% Position: |D | width: |400 | Open when there are new alarms

Disable close if there are active
' Position: |D | Height: |4DD | alarms

[ &llows contraller switching

[ Pazsword Pratect...
Contral Behavior Background Colar
Border Size handles () Child l:l

Caption ] System menu Minimize box ) Popup

L Ok ][ Cancel ][ Help ]

Type Maiin in the Name field.

Every window that you create in the project has its own unique name. You will use this window
as the main window in your project. In this window, you can create buttons to open and close
other windows.

Type 0 in both the X Position and Y Position fields.

The position 0,0 indicates that the top-left corner of the window will be placed at the top-left
corner of your computer screen.

Type 800 in the Width field.
Type 600 in the Height field.

Specifying 800 x 600 creates a full-screen window when the resolution of the monitor is 800 by
600. The window can be enlarged later if the specified dimensions do not produce the desired
size on your workstation. (However, it is difficult to reduce your project if it gets used on a
system of lower resolution.)

Click the System menu option box so that it is checked.

This option provides Minimize and Maximize buttons, along with a System Menu button on the
left side of the window.

Click the Always in memory (fastest access) option box in the Runtime Options field.
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Window Properties

0K

Basic colors:

ey ey 0
|l
HENE.E..
EiEEEEEN
EEEEEEEN
EEEEN T .

Custom colors:

W rrrrr
rrrrrrrrror

Define Customn Calars »»

Buntime Options
Mame: |Main | Always in memory [fastest access]
% Pasition: |D | width: |SDD | Open when there are new alarms
Disable close if there are active
' Position: |D | Height: |BDD | alarms
[ &llows contraller switching
[ Pazsword Pratect...
LContral Behavior Background Colar
Border Size handles
Caption ] System menu

4
Hue: Red: EI
Sat: Green:
ColarSalid |, Blue:

( ]

Add to Custom Colors

8. Click the Background Color box.
9. Selecta light color by clicking on it.

10. Click OK to close the Color dialog box.
11. Click OK to close the Window Properties dialog box.
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Always in memory specifies that this window's information should be loaded and always saved in the PAC
Display computer's memory during Runtime. Normally, only opened or iconified windows are saved in memory.
Use this option for a window you know will be opened and closed often, as it will save time when the window
is opened. (There are trade-offs when using this option: the more windows you have with this option selected,
the more computer memory is used and the more time your initial PAC Display setup will take. Having fewer

Window Properties

Mame: |bain

# Position: |0 Wwidth: | 800
' Position: |0 Height: |600
LContral
Border Size handles

Caption ] System menu

QK ][ Cancel ][ Help

Buntime Options

Always in memory [fastest access]

[ &llows contraller switching

windows with this option uses less computer
memory, speeds up the initial PAC Display setup,
but costs you time when a window is opened.)

The Password Protect button lets you
assign a password to a window. When a password
is assigned to a drawing window, a closed window

[ Pazsword Pratect...

] (_ cannot be opened until the operator supplies the

Behavior

(&) Child
O Papup

password. Open windows that are iconified or
hidden are not affected. You cannot assign a
password to a window that both contains an alarm
and has the Runtime option “Open when there are
new alarms”selected.

Background Color

170

Examining the Tools Palette

Now, you will begin drawing and selecting objects for your user interface. Take a few moments to
examine the Tools window and become familiar with the function of each tool.
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The Select tool is used to select one or more objects in the drawing window.
Objects must be selected before you can change their properties, attach tags, or
delete or move them.

The Line, Rectangle, Round Rectangle, and Ellipse are used to create the
shape indicated by the tool name. To draw the object, position the cursor in the
drawing window; press and hold the left mouse button as you drag the mouse
and form the desired shape. To draw a straight horizontal or vertical line, a
perfect square (or square with rounded corners), or an exact circle, hold the
Ctr1 key down while drawing the object.

The Free-Style Polygon and Free-Style Line tools are used to draw complex
shapes and lines. Apply a click-and-drag motion to draw and complete the
object by double-clicking the last point you draw. The easiest way to draw a
precise shape is to use one of these tools to establish the number of points, and
then use the Select tool to right-click the object and choose Edit Points.

The Free-Style Curve tool draws curves that you can reshape. Draw a curve by
clicking four places approximating your curve. The first click establishes the first
end point. The second click places an attractor that governs the curve from the
first end point. The third click places an attractor for the fourth endpoint. To edit
the curve, use the Select tool to right-click your curve and choose Edit Points.
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The Bitmap tool is used to paste selected bitmaps. To use this tool, you must first
load a bitmap using File > Choose Bitmap.

The Text tool is used to create text in a drawing window. Text can be a static
object (a label) ora dynamic object (display a value). To use this tool, you 1) select
the tool, 2) click in a drawing window, 3) type the text, 4) and click again in the
drawing window. To edit text, use the Select tool to select and right-click the text.

The Trend tool is used to create real-time trends. As with all dynamic objects, the
attributes of the trend are determined after the trend is drawn in the window.

The SuperTrend tool is used to create trends that can be real-time, historical, or
both. The SuperTrend has all the features of a regular trend, plus many more.
SuperTrends can be disabled or hidden.

The Alarm tool is used to create alarm graphics. As with all dynamic objects, the
attributes of the alarm graphic are determined after the graphic is drawn in the
window. These graphics can be used to display notifications of alarms.

The XY Trend tool is used to create an XY plot from two numeric tables of data.

The Numeric Table tool creates a table that displays the contents of PAC
Control float tables, integer 32 tables, and integer 64 tables.

The Scale Window tool The Scale Window tool allows you to resize a
window and the graphics inside at the same time.

NOTE: Resizing graphics in this manner is not exact. Graphics are resized in
units of whole-number percentages, not fractional percentages, and the
vertical and horizontal dimensions are resized independently. So if a window
is returned to its original size after it has been modified, it may not look
exactly the same as it did before it was resized. Also, resizing a window using
this method cannot be undone.

The Button Control tool adds an unlabeled Windows button to the active
display window.

The Combo Box Control tool adds a Windows combo box to the active
display.
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Creating an LED Display

This diagram shows the information flow behind the dynamic LED display you will create in the
following steps:

If On If Off Send Discrete:

Text in from Toggle

Control Engine
Fill Color

State of Digital Output:
Indoor Lights

State of Digital Output:
Indoor Lights

EHET vo unit
- 88 io_station_t

50
=
2]
a0
Chm]
Strategy 1/0 Unit
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|. Create an LED

1. Select the Circle tool from the Tools window.
2. While holding the Ctrl key, click and drag the mouse to create a circle.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools Window Help

=
X: 391 Y: 253
W: H:

The dynamic properties of this graphic will be added later.

Il. Create Dynamic Text

1. Choose the Text tool.
2. (lick below the circle and type #.
3. C(lickbelowthe # toanchorthe text.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit Yiew Style Text Configure Tools Window Help

The pound symbol (#) is a special character in PAC Display that is used within text fields to
display values. The dynamic properties of this text field will be added later.
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Ill. Create a Text Label

1. With the Text tool still selected, click above the circle.
2, Type Inside Light and then click elsewhere to anchor the text.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI
File Edit Yiew Style Text Configure Tools Window Help

(O
Inside Ligh | By e Lo [_E
#
( )
To Create Text
The text tool creates a single line of text.

o Select the
Text tool.

The cursor
changes to
an |-beam.
7
”
Click the location I
for the text.

e Type your text.

o To complete the text, press
the Enter key or click
outside of the text.

\
IV. Align the Objects

1. Choose the Select tool.
2, (lickand drag a rectangle around all three objects to select them.
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¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools Window Help

=
X: 391 Y: 253
W: H:

3. Right-click the items, and from the pop-up menu, select Align > Center.

=, = [ ]
Tnsicle Light E
Cut
= Copy
Paste
Delete
?}f Duplicate
L] L] Replace...
Line 3
Fill 4
Text 3
Z-Order 3
Lo
Right
GEroup J
" Top
Lock Position Middle

Battorn

L ic Akkribut 3
¥namic Attributes Space Evenly Yertically

Space Evenly Horizontally

Animating the Light

Once an object is drawn, the next step is to assign attributes for the object. Attributes determine
how that object reacts to its linked tag. An object can change appearance or position in response to
a change in the tag value. An object can also be used by an operator to send information to a tag.

I. Configure the Circle

For the first attribute, you will configure the circle to be solid red when the light is on.
1. Clickan empty work space to deselect the three objects.
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2. Double-click the circle, select Fill Color under Control Engine Driven Attributes.

Inside Light
L] ¥

Graphic Dynamic Attributes

Object: Elipss wl2t | w0 widh (94 | Height (97|

Control Engine Driven Attributes Operator Driven Attributes
[ Line Calar Edit... [0 Harizartal Slider ~ Edi..
[ | [0 ertical Slider
[ Wisibility/Blink. Llear [ # SendYalue Llear
[] Rotate [ # Send Discrete
] Horizontal Size [width) [ # Send Sting R
[ Wertical Size [height) [0 windows
[] Horizontal Position F [Download Recipe b
[ Wertical Position < I | &
[ Alam Point Focus-frame enabled Beep enabled
[[] Control Engine Status i §
Hot Key: [C]Cil ] Shitt | <Manes v

[ QK ][ Cancel ][ Help ]

3. (lick Edit (under Control Engine Driven Attributes) to open the Dynamic Attribute dialog box.

Dynamic Attribute - Fill Color:

Tag

M ame:

| |8

Setup By Dizcrete
O Discrete
() Current Yalue

Current ' alue

LCutoff values:

<=|:|< <=|:|< <=|:|< <=|:|<
lEH B E B =

[Deadband:

L.

[ 0K |[ Cancel ][ Help ]

4, Inthe Setup By field, select Discrete, and then click the Tag Selection button ([z]).

This opens the Discrete Tag Selection dialog box.

176 SNAP PAC Learning Center User's Guide



7: PAC DISPLAY—OPERATOR INTERFACES

Discrete Tag Selection

Controller:

Item Type:
SNAP PAC Analog/Digital 1/0 Unit
Control Engine

oi

igital Input Poirt

Integer

Item M ame: .
Selected Fields
Alarm
Freezer_Daoar_Status Field: |State V|
Outside_Light Element | | Br@a [ |

Start ndew: l:l Hum Elements:l:l

Refresh Time: |Gr0up 01 sec) v|

[ QK %J [ Cancel ] [ Help ]

5. Select the following items:

ltem Type: Digital Output Point.
[tem Name: Inside_Light

NOTE: All of the digital output points that were configured in your PAC Control strategy are listed in the

Item Name field. Because PAC Display and PAC Control share a database, tag names do not need to
be re-entered, merely selected.

6. Click OKto close the Discrete Tag Selection dialog box.

In the Discrete field on the Fill Color dialog box, click the black box underneath ON to open the
Color dialog box.
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Dynamic Attribute - Fill Color

Tag
M ame:
SNAP PAC:Inside_Light State (7]
Setup By Dizcrete
() Dizcrete oM OFF
) Current Yalue
Current Yalue

Basic colors:

Cancel | L

Hueg: EI Bed:
Sat: Green: EI

Define Custom Colors »> ColorlSglid Lurr Blue: EI
[ Add to Custom Colors ]

NOTE: In the Dynamic Attributes dialog box, it is very important to select either the Value or Discrete
option in the Setup By box, as this choice affects the tags that will be available to this dynamic object.
For example, if you chose Current Value, you would not be able to select a digital point.

8. Select a bright red, and click OK to close the Color dialog box.

9. (lick OKto close the Dynamic Attribute dialog box.
Leave the Graphic Dynamic Attributes dialog box open.

Il. Select An Operator-driven Attribute

Now you will add an operator-driven attribute that will turn the light off and on when the operator
clicks the circle.

1. Inthe Graphic Dynamic Attributes dialog box, select Send Discrete, then click Edit.
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Dynamic Attribute - Send Discrete

Tag

Mame:

Source
(%) Fixed data () Prompt for data

Fixed D1ata Frompted L1ata
5 D 3| Height |97
@ Set Uszer Message: |
O Clear Set Button Text l:l =n Attributes
O Toagle zontal Slider
) Reverse SSaibs e cal Slider
) Direct 1" alue
1 String
[ ak. ] [ Cancel ] [ Help dowz
nload Recipe w
L] wEnLgn ruEir bl )
[ Alam Point [#] Focus-frame enabled  [#] Beep enabled
[] Control Engine Status
Hot Key: (]l []Shitt | <Nanes v
[ ak. ] [ Cancel ] [ Help ]

2. (lickthe Tag Selection button ([z]) to open the Discrete Tag Selection dialog box.

Dynamic Attribute - Send Discrete

Source

Discrete Tag Selection

Item Type:
Analog.-"Digi_taI 140 Urit

Contral Englne

Integer
Item M ame: x
Selected Fields
Alarm
Freezer_Door_Status Field: | State v |

O — e
Start Index: l:l Hum Elements:l:l

Eefrest Time:

[ 0k, %J[ Cancel J[ Help ]

3. Select the following items:
Item Type: Digital Output Point.
[tem Name: Inside_Light
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4. C(lick OK.
5. Inthe Dynamic Attribute dialog box, select Toggle, then click OK.

Dynamic Attribute - Send Discrete

Tag
Mame:
|SNAP PAC:Inside_Light State |

Source
(%) Fixed data () Prompt for data

Fixed Data Frompted D ata

O Set |
e [ 1

() Toggle

O Reverse [ 1
O Direct

[ Tok kj[ Cancel | [ Heb |

6. Click OK to close the Graphic Dynamic Attributes dialog box.

Animating the Text

Next, you will configure the string underneath the light to display On or Off, depending on the state
of the light.

1. Double-click the pound sign (#) to open the Graphic Dynamic Attributes dialog box.

Inside Light

Graphic Dynamic Attributes

Object: Text w10 | v [150 | widh [0 | Heighe [17 |
Caontral Engine Diriven Attributes DOperator Driven Attibutes
[] Text Color Edt... [1  Harizantal Slider ~ Edit...
[ wisihility/Eilink. E WVertical Slider
[ Ratate Clear [ ® Sendvalue Llear
[[] Horizontal Position [] ® Send Discrete
[ “ertical Position [0 ®= Send Sting b
om Contral Engine ] ‘wWindaws
F Download Recipe b ]
< |

[+] Focus-frame enabled Beep enabled

HotKey []Cml kit |<Manes w0

[ QK J[ Cancel ][ Help ]

2. Double-clickText in from Control Engine to open the Dynamic Attribute dialog box.

180 SNAP PAC Learning Center User's Guide



3.

4.

7: PAC DISPLAY—OPERATOR INTERFACES

Dynamic Attribute - Text In from Control Engine

[ Gl

Setup By Walue Text Justification Mumerical Format
O Walue (&) Left [recimal
(O} = l:l () Center Hexadecimal

) Stiing

O Right Binary
Exponential
Discrete
On: Qff:
| | |
[ QK. H Cancel ][ Help ]

In the Setup By field, select Discrete, then click the Tag Selection button to open the Discrete
Tag Selection dialog box.

Discrete Tag Selection le

LContraller: Item Type:

Analog/Digital 1/0 Unit
Chart

Control Engine
Digital Input Pairt
Digital Dutput Point

High Density Digital Modules
Integer
Item Mame: .
Selected Fields
Feld  [state =
Outzide_Light Element: Bit (0-31]:

Start Index: Mum Elements:
Riefresh Time: | Group 01 sec) -

Cancel | Help

Select the following items:
Item Type: Digital Output Point.
ltem Name: Inside_Light.

NOTE: Digital Output Point is available only if you select Discrete in the previous dialog box.

Click OK to close the Discrete Tag Selection dialog box.

In the Dynamic Attributes dialog box, enter the following:
Text Justification: Select Center.

On: Type ON.

Off: Type OFF.
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Dynamic Attribute - Text In from Control Engine

Tag
Mame:
|SNAP PAC:Inside_Light State |

Setup By Walue Text Justification Mumerical Format
O Walue

() Discrete l:l

O Stiing O Right Binary
Exponential

Decimal

Hexadecimal

Discrete
On: Qff:
[on | [oFF

[ QK M [ Cancel ] [ Help ]

NOTE: Any text can be put in the On and Offfields, such as Open and Closed, Running and Stopped.

7. (lick OK to close the Dynamic Attribute dialog box.
8. (lick OK to close the Graphic Dynamic Attributes dialog box.

Making a Duplicate LED Display for the Outside Light

1. Select the circle and two text fields by doing either of the following:
— Using the Select tool, click and drag a rectangular area embracing the three objects.

- (lick the first object and then shift-click the remaining two.
2. Right-click the selected objects, and choose Duplicate.
3. Dragthe new objects to the right. (Move the tool palette if it is in your way.)

“nside Light Msisieiggic inside Light  Tnside Light
o Cut R | 'm [ ] R | = L
Copy —/ —/
Paste
#  Delete # # ™
Replace...
Line »
Fill »
Text 3 f N
o y CAUTION: Do not group objects with dynamic attributes. It is tempting to group the
Align v objects, but this will change the discrete objects with unique graphical dynamic
Size L4 . . . . . . . .
attributes into one object with no graphical dynamic attributes. You can assign
. dynamic attributes to a group and to individual objects, but assigned attributes are
S not preserved when you group or ungroup a set of objects.
Dynamic Attributes » . J

4, (lickin the window to deselect the objects.
5. (lickthe Inside Light label.
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6. Right-click the Inside Light label, choose Edit Text, and then type Outside Light.

|| | | | |
Inside Light  =Inside Light=
n 1

Enter New Text
| Dutside Light

| (0] 8 %J [ Cancel

Background. ..
Skyle 3
Z-Order 3

Lock Position

Crynamic Attributes  #

7. Click OK.

Attaching the Outside Light to Tag

The outside light has the same dynamic attributes as the inside light. You only need to change the
tags used by the control engine-driven and operator-driven attributes.

I. Configure the Outside Light Graphic
1. Double-click the Outside Light circle to open the Graphic Dynamic Attributes dialog box.
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Inside Light Outside Light
| | | n

#

. : Tan |1 v [ - Haa | 2
Object: Elipze S |iU_| width: | 112 Height: |E_2_|
Contral Engine Driven Attributes Operator Driven Attributes

] Line Calar Edit... [0 Harizartal Slider ~ Edi...
Fill Calor [0 ertical Slider
[ wisibility/Blink [0 = SendValue :
[] Rotate + Send Dizcrete
[] Horizontal Size (width) [ # Send Sting N
[ Wertical Size [height) [0 windows
[] Harizontal Position F Download Recipe v Securit
hat ...
[ Wertical Pozition < | >
[ Alam Point Focus-frame enabled Beep enabled
] Control Engine Status T
HotKey: [Jonl [JShit [<ones /|
[ 0k, J [ Cancel ] [ Help ]

2. Under Control Engine Driven Attributes, double-click Fill Color.

Outside Light
L] L] Dynamic Attribute - Fill Color;

Tag
. - M ame:
| SHAP PAC:Inside_Light.State

# Setup By Dizcrete
(%) Discrete aN OFF
| Graphic Dynamic Attributes. () Current Value - -
Current ' alue

Object: Elipse

[T I 8 N

Contral Engine Driven Attributes

Line Color

isibility/Blink. Clear
Horizontal Size [width)

Wertical Size [height] l:l
Huorizontal Position
Wertical Position

Alarm Point [ DK%_] [ Cancel ] [ Help

Control Engine Status

Hotkey: [ il [ Shift | <Mones -

ak. Cancel Help

3. Inthe Dynamic Attribute dialog box, click the Tag Selection button ( [7]).
4. Under Item Name, select Outside_Light.
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Discrete Tag Selection

LContraller: Item Type:
. Analog/Digital 1/0 Unit

Control Engine
Digital Input Pairt
Digital Dutput Paint
Integer

Item Mame: .
Selected Fields

Alarm

Freezer_Door_Status Field: | State w |

Inzide_Light
M Bement [ ] 8030 [ |

Start Index: l:l Hum Elements:l:l

Refresh Time: |Gr0up 01 sec) v|

[ QK H Cancel ][ Help ]

5. (lick OK to close the Discrete Tag Selection dialog box.

6. Click OK to close the Dynamic Attribute — Fill Color dialog box, but leave the Graphic Dynamic
Attributes dialog box open.

Inside Light Qutside Light
| | | |

Dbject: Elipse % [EE | v |a0 | widh [112 | Height [102 |
Control Engine Driven Attributes Operator Driven Attributes
[ Line Calar Edit... [0 Harizartal Slider ~ Edi..
Fill Color [ “ertical Slider
[ wisibility/Blink. [ ® SendYalue :
[] Rotate # Send Discrete
[] Horizontal Size (width)] [ ® Send Sting T
[ Wertical Size [height) [0 windows
[] Harizontal Position L] Download Recipe w Securit
N -y
[ wertical Position 5 | =
[ Alam Point Focus-frame enabled Beep enabled
[] Control Engine Status :
HotKew: []C [CIShitt | <Mone> v |
[ QK ] [ Cancel ] [ Help ]

Il. Change the Operator-Driven Attribute

Although we are configuring this graphic with an operator-driven attribute, the digital output point
the light is connected to is controlled by the PAC Control strategy. If the Digital_Control chart is
running, the state of the Photo_Sensor switch, not the operator, will continue to determine whether
the outside light is on or off. (You might also choose to delete or disable the operator-driven
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attribute by simply unchecking the box next to Send Discrete. You might also wish to keep this
attribute to provide a way of controlling the lights if you stop the PAC Control strategy.)

In the Graphic Dynamic Attributes dialog box, double-click the Send Discrete attribute to open
the Dynamic Attribute dialog box.

2. (lickthe Tag Selection button.

1.

3.
4.

Discrete Tag Selection

Item Type:

Analog/Digital 1/0 Unit
Control Engine
Digital nput Point

Cigital Cutput Point

Integer
Itemn Mame: :

Selected Fields
Alarm
Freezer_Door_Status Field: | State A |
Inzide_Light
M Elemert | | Brmy [ |

Start Index: l:l Hum Elements:l:l

Refresh Time: |Gr0up 01 sec)

5|

[ ok

H Cancel ][

Help

Select Outside_Light.
Close all dialog boxes.

lll. Attach the Outside Light Text to a Tag

1.

Inside Light

#

2.

186

Double-click the outside light's dynamic text field.

Graphic Dynamic Attributes

Outside Light

o

Object: Text % ¥ width: [9 | Height: [17 ]
Contral Engine Driven Attributes Operator Driven Attributes
] Test Color Edit.. [0 Harizartal Slider ~ Edi...
[ wisibilityBlink [0 ertical Slider
[ Rotate [ ® SendValue Clear
[] Horizontal Position O Send Discrete
[ Wertical Pozsition O Send Sting B
Test In from Control Engine O Windows
O Download Recipe v Secuity...
< | =

QK ][ Cancel ][ Help ]

Focus-frame enabled Beep enabled

Hot Key: [ Ctl [ Shitt
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Dynamic Attribute - Text In from Control Engine
Tag

Mame:
| SHAP PAC:Inside_Light.State

Setup By Walue Text Justification Mumerical Format

O Walue O Left [recimal

(®) Discrete l:l (¥ Center Hexadecimal

() Shring ) Right Binary
Exponential

Discrete

On: Qff:

[on | [oFF

[ QK ][ Cancel ][ Help ]

3. (lickthe Tag Selection button, and then select Outside_Light in the Discrete Tag Selection
dialog box.

Discrete Tag Selection

Item Type:
Analog/Digital 1/0 Unit
Control Engine

Digital Input Pairt
Digital Dutput Paint

Integer

Item Mame: .
Selected Fields

Alarm

Freezer_Door_Status Field:

| State v |

Inzide_Light
w Bement [ ] 8030 [ |

Start Index: l:l Hum Elements:l:l

Refresh Time: |Gr0up 01 sec) v|

[ QK H Cancel ][ Help

4. C(lose all dialog boxes.

IV. Check the Assigned Tags

Using tooltips you can identify which tags are assigned to an object.
1. Clickan object.

2. Hover the cursor over the clicked object until a tooltips message appears.
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¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools Window Help

Inside Light Outside Light

o5
» 391 Y: 263
W H:

u n |
#  |Input: SMAP PAC:Inside_Light.State
Qutput: SHAP PAC: Inside_Light,Skate

Testing the Project

I. Run the Project

1. Select File > Save Project and Load Runtime to run your project.

Your PAC Display project is automatically loaded and the Event Log Viewer window appears.
Use this dialog box to confirm a successful connection to your control engine.

%2 PAC Display Runtime Basic- Monitor, Convenience Store.UUI

File Wiew alarm  Window Help

Inside Light Outside Light

S (37 Event Log Viewer

[[] Enable “fuwaiting Connection messages

2. (lick Close to close the Event Log Viewer.
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Il. Use the Operator Interface

1.

Turn on and off the Photo Sensor switch on the load panel.

The change in state of the outside light (triggered by the Photo Sensor switch) shows red and
black and ON and OFF.

Click the Inside Light LED in your project window.
This will turn off the Inside Light on your load panel.

23 PAC Display Runtime Basic- Monitor Convenience Store.UUI

File Wiew Alarm  Window Help

Inside Light Outside Light

OFF

Click the Inside Light LED again, and the Inside Light turns off.
Click the Outside Light LED in your project window.

You will not be able to change the state of the light for very long. (Remember: PAC Control is
controlling this light based on the state of the photo sensor.)

Choose File > Exit PAC Display Runtime.
Click Yes to acknowledge the Exit PAC Display Runtime message.

Creating a Tank Level Display

You will create a tank graphic with a bar graph that moves up and down proportionally to reflect the
level of the tank.
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I. Locate the Tank Graphic from Symbol Factory

First you will import a picture of a tank picture from the Symbol Factory, which is a graphics library
built into PAC Display. The Symbol Factory is a library of over 3,000 symbols for industrial
automation, including pumps, pipes, valves, tanks, mixers, motors, ducts, electrical symbols, flow

meters, material handling, sensors, PLCs, transmitters, and ISA symbols.

1.

Select Edit > Paste from File > Symbol Factory.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI
File

[ View Style Text Configure

Tools  Window Help

| Can'tUndo
e Can't Redo
Cut
Copy
Paste
Delete
Duplicate
Select Al

Chrl+
Chrl+C
Chrl+y
Del

Chrl+D

Outside Light

Replace...

Z-Order
Align

Size
Flip/Rotate

- v T v

GEroup
Ungroup

Copy to File...
Save Metafile As...

Built in symbaols. ..

Edit Dynamic Attributes, ..
Copy Dynamic Attributes

Paste Dynamic Attributes
Delete Dynamic Attributes

Import metafile
Irnport JPEG. ..

Edit Text
Edit Paints

Lock Position

Unlock Position

2.
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Select Tanks in the Categories field.

## Tools
[l [O[o|o]|ofw]

(o) =

X In
W

Y: 253
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# PAC Display Configurator Basic- Monitor Convenience Store.UUI

»« Symbol Factory - Tank 26
File Edit Wiew Options Help

File Edit Wew Style Text Configure Tools MWindow Help
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Preview

Tark 26

Spmbols

Categories

Motors

Mature

Operator Interface
Panels

Pipes

Plant Facilities
Fower

Process Cooling
Process Heating
Pulp & Paper
PUMps

Safety

Scales

Segmented Fipes
Sensors

Tank Cutaways
Tanks
Textures
—

:@:I:HJEUFEJ}(:D@D

| [ES

Copy

Copy as Picture {wmf) Only
Paste...
Delete. ..

Impart...

Expart...

s Symbol Options

Find the Tanks category among
64 categories of symbols.

Click here to see the

~ options for any selected
3 graphic. (You can copy
the tank as it is shown, or
you can choose options
to change the color,
background, and
orientation of the tank.)
X
Fill Color
Fill Color Mode: haded - Cancel |
Al el e
Solid Defaults
elp
Flip: Mone -
Fiotation: 1] -
Export Options

Background Color: g

Il. Change the Options for a Symbol Factory Graphic

oA WN=

. (lickatank to select it.

. Click Options.

Select Shaded from the Fill Color Mode menu.
Click the Fill Color box and choose a color.
Click the Defaults button if you wish to restore the image.
. Click OK to close the Symbol Options dialog box.
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192

lll. Paste the Symbol Factory Graphic into PAC
Display

1. Make sure the tank you want to paste into PAC Display is
selected.

2. Right-click the tank.
Click Copy as Picture (wmf) Only.

=11

w

Paste...
Delete. ..

Irnpork. ..
Export...

4. C(lose the Symbol Factory by clicking the X in the upper
right-hand corner.
5. (dlickanywhere in the Main drawing window to make

Symbol Options. ..
Properties

PAC Display the active application.
6. Right-click in the Main window and select Paste.

( _ )
Note: Symbol Factory will — [EREAEIEES
. . | File  Edit  Wiew [s
copy graphics as eithera  jm————"
bitmap or a WMF file. To
change thefile type that is
copied by default—for
example, to remove the I
i 1~ Category File Patl 1
square border of a -
bltmap—/n Symbo/ Browse... | Cancel |
I,: . This iz the location of the category [*.CAT] files. Thiz can be on your I_oc:al hard
CJCTO/'y, see O,DTIOHS > | ;jr::;f?[gé[saor;newhere on your network.  Leave blank to use the zame directory as it '
Conﬁgufe | Categories ) =
. p |
(Matars
fNature [~ Always on top Thumbnail size:
;)::;;astor it I~ Automatically minimize after copying ;54
Pipes I~ Do nhot tile textures Ficture optimization:
b awimumn optimization -
1 k2
L J

IV. Resize the Tank Graphic

1. Choose the Select tool.
2. (lickand drag the tank to the lower left-hand side of the window.

3. Resize the tank by moving your cursor over one of the size handles, clicking and dragging the

mouse. Release the mouse when the tank is the desired size.
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Resizing a Graphic:

Move the hand cursor to the

lower-right drag handle (one When the cursor changes to an

of eight small boxes arrow, click the handle and drag to
indicating selection). resize the graphic.

\_ J

V. Create a Dynamic Rectangle

1. Select the Rectangle tool from the Tools window.
2. Position the mouse over the tank.

3. C(lick and hold the left mouse button.
4

While holding the mouse button, move the mouse in a diagonal motion to create a rectangle.
When the rectangle has the desired shape, release the mouse button.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI
File Edit Yiew Style Text Configure Tools Window Help

Inside Light Outside Light
[~
¥ 391 ¥: 253
W H:
# #

VI. Adjust Size and Placement

1. Choose the Select tool.
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2. Ifnecessary, resize the rectangle or center it on the tank. You can also use the arrow keys on
your keyboard to move a selected object.

Assigning Dynamic Attributes

I. Add a Vertical Size Graphic Dynamic Attribute

1. Double-click the rectangle.
2. Inthe Graphic Dynamic Attributes dialog box, double-click Vertical Size (height) as the

attribute.
Dynamic Attribute - Height
aph _D namic Attrib
Object: Rectangle
n N M awirnum Y alue: l:l Max Percent Height: l:l
ontral Engine Criven
[ Line Colar Minimum % alue: l:l Min Percent Height: l:l
[ Fill Color
[ wisibility/E! Anchor
[ Rotate (O Top (&) Center () Bottom Deadband: l:l
= = = [ Horizortal Size [width)
[ Wertical Size [height)
[] Harizontal Position [ ak. ] [ Cancel ] [ Help ]
[ Wertical Pozsition
g = O Alam Point Focus-frame enabled Eeep enabled
[] Control Engine Status
Hotkey: [JCtd [ Shit
- - -_f
[ QK ] [ Cancel ] [ Help ]
Il. Assign a Tag

1. Click the Tag Selection button.

In the Item Type list, select Analog Input Point.

In the Item Name list, select Fuel_Level.

Click OK to close the Value Tag Selection dialog box.

»WN
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| Dynamic Attribute - Height

Tag

Mame:

Yalue Tag Selection

LContraller;
SMAP PAC

Item Mame:

Store_Temperature

Cancel ‘ Help ‘

DKB

A3

Item Type:

Analog Dutput Point

Chart

Control Engine

Float

High Denzity Digital Modules
Integer

Selected Fields -
Feld:  [Value =
Element: Bit (0-31]:

Start Index: Mum Elements:

Refresh Time: | Group 0 (1 sec) -

lll. Enter the Height Scaling

1.

Type 10000 in the Maximum Value
field.

Type 0 in the Minimum Value field.

You have chosen the full range of
values to monitor for this tag (0—
10,000). An object does not have to
monitor the entire range of values.
A subset of values can be
monitored.

Type 100 in the Max Percent
Height field.

Dynamic Attribute - Height

Tag

Mame:

SHAP PAC:Fuel Level Value

Maximurn Yalue: | 10000
Minimurn Yalue: |0

Anchor
" Top " Center (T%
QK | Cancel | Help

Maw Percent Height: 100
a

Min Percent Height:

Deadband: |0

This field is used to specify the maximum percent height size that the graphic may achieve
relative to its size in the Configurator. This percentage is achieved when the tag (Fuel_Level)
returns data that is greater than or equal to the Maximum Value.

Type 0 in the Min Percent Height field.

This field specifies that the object will be 0 percent of its current size when Fuel_Level returns a
value less than or equal to the Minimum Value (in this case, 0).

Select the Bottom option in the Anchor field.

The bottom edge of the graphic remains fixed as the object changes size.

Click OK to close the Dynamic Attribute—Height dialog box.

(Leave the Graphic Dynamic Attributes dialog box open.)
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IV. Add the Fill Color Graphic Dynamic Attribute

1.

Graphic Dynamic Attributes

Object: Rectangle

Contral Engine Driver o

Tag

< Dynamic Attribute - Fill Color

Double-click the Fill Color attribute to open the Dynamic Attribute—Fill Color dialog box.

[ Line Color
[ wisibility/Blink.
[] Rotate
[] Horizontal Size (width)
[ Wertical Size [height)
[] Horizontal Position
[ Wertical Position

[ slarm Paint

[] Control Engine Status

Setup By

[ ok

_][ Cancel ][

Help

() Discrete
(&) Current Yalue

Current 4 alue

LCutoff values:

Discrete

aM OFF

<=|:|<

] [Deadband:

.

[ ok

][ Cancel ][

Help ]

2. Make sure that Current Value is selected under Setup By.

V. Assign a Tag
1.

Graphic Dynamic Attributes

Object: Rectangle

Contral Engine Driven Attributes

Click the Tag Selection button.

|

Dynamic Attribute - Fill Color

[] Horizontal Size [wid
[ Wertical Size [height,
[] Horizontal Position
[ Wertical Position

LContraller:
5 FAL

[ Line Color Edi...

Fill Color

[ wisibility/Blink. _
] Ratate Value Tag Selection

Item Type:

Analog Dutput Point

Chart
[ alarm Paint Control Engine
- Float
[] Contral Engine Stat Integer
Cancs
Item Mame: .
’—| Selected Fields
Store_T empgture Field: | Walue v |
Eement [ | Brtioap [

[ ok

J[ Cancel ][

Help

]

Start Index: l:l Hum Elements:l:l

Refresh Time: |Gr0up 01 sec) v|
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2. IntheltemType list, select Analog Input Point.

3. Intheltem Name list, select Fuel_Level.
4, C(lick OK.

VI. Configure a Color Change

You can configure the Fill Color of the tank to be based on I/0 values. For example, if the tank level is
less than 1000 gallons, the level indicator could change to red.

In the Dynamic Attribute—Fill Color dialog box, type the following cutoff values, left to right in the

order shown here;

1000 2000 5000 9000

Dynamic Attribute - Fill Color:

Tag
M ame:
| SHAP PAC:Fuel Level Malue

Setup By Dizcrete

O Discrete
() Current Yalue

Current ' alue

LCutoff values:

H B B B B

[Deadband:

L.

[ ok

H Cancel ][ Help ]

VII. Assign Colors to Each Range

1. Click the left color box (which corresponds to the lowest range).

2. Inthe Color dialog box, click a red color.
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Dynamic Attribute - Fill Colo BEEEEicets

oo BT
M ame:
| SNAP PAC:Fuel Level Value
HEEEENNN 4
Setup By Dizcret . . - . . . - .
() Discrete AN 0 0NN

() Current Yalue
‘Custom colors:

o g ey
@ ¢ <= @ : ﬁat: ﬁreen:[l
Define Custom Colors »> ColorlSglid Lurr: Blue: EI
- [ Add ta Custom Colors ]
Deadband:
o
[ QK ] [ Cancel ] [ Help ]

3. (lick OK to close the Color dialog box.
4., Repeat the above steps for the remaining ranges, assigning the following colors:
1000 < 2000: Yellow
2000 < 5000: Green
5000 < 9000: Blue
9000 <: Blue

5. When you've assigned colors to all five ranges, click OK to close all dialog boxes.

VIII. Verify the Tags Assigned to Your Graphic

You can place the selection cursor over a graphic to read the tags assigned to it.
1. Click the rectangle.
2. Place the cursor over the rectangle.

Both tags should
be as shown here.

Input: SMAP PAC:Fuel_Level Value
Input: SMAP PAC:Fuel_Level Value

Using Imported Bitmaps in a Graphical Display

In this section, you will bring in a bitmap to use as a display. The built-in graphic support includes a
selection of *.bmp (bitmap) files. You can also use a bitmap created in other programs. In this
example, we created a faceplate bitmap for you to use.
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l. Load the Bitmap

1. Select Choose Bitmap from the File menu.

Edit Wiew Style Text Configure Tools Window Help

Mew Project... !
Open Project.., i

Close Project

Save Project
Save Project As..,
Save Project and Load Runtime

Archive Project
Archive Project and Email bo Optozz

i
ENE
[

Project Path
Password Protect Project, .,

‘

Choose A Bitmap

Configurator Options

|

Save as Bitmap. ..

Printer Setup... Loak, in: | | SMAP PAC Learning Center v| € ;'_?" E* -
Print...

| L5 Completed PAC Control Strategy
Exit 4 E) =) Completed PAC Display Project

My Recent | PID Tutarial
Documents v Faceplate,brip

Desklop

My Documents

My Computer

File name: | Faceplate. brp v | [, ﬁpen ]

MyMNetwork | Filesofwpe: | llBitmaps [“BMP] vl [ canesl |

2. Navigate to the SNAP PAC Learning Center directory.

For example, C:\Users\Public\Documents\Opto 22\PAC Project 9.6\SNAP PAC Learning Center
3. Double-click Faceplate.omp.

The bitmap graphic Faceplate.bmp is now loaded. Every time you use the Bitmap tool on the Tools
Palette, you will place this graphic until you repeat these steps to load a different graphic.

Il. Place a Bitmap Graphic

1. Choose the Bitmap tool from the Tools window.
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ools

NEERERR

B N R o e 1 [ |

X bB3 Y 240
W H:

2. (lick below the bar graph to place the bitmap.

3. Ifyou need to move the bitmap, click the Select tool, and click and drag the bitmap to the
desired location.

NOTE: You can also move a selected object using the arrow keys.

Ill. Create Text Label

1. Select the Text tool from the Tools window.
2. (lick anywhere in the drawing window.
3. Inthetextbox, type ##### Gal.

Inside Light Outside Light

4. (lick elsewhere in the drawing window to complete the entry of the text.

You could just type one #. However, by typing five characters (one for each digit in the
maximum tank size) you can adjust the font and spacing so that the tank level reading will fit in
the display box throughout the entire range. The # character also allows you to format a

200 SNAP PAC Learning Center User's Guide



7: PAC DISPLAY—OPERATOR INTERFACES

decimal point. For example, if you want two decimal places to be shown, you would type
HHHHH _HHE.

IV. Make the Text Bold
1. Choose the Select tool and select the text. Edit Text
2. Right-click the text. cut
3. Select Bold from the Style menu. Fane
s
V. Drag the Text to the Display Replce..
1. Place the mouse over the text. o
2. (lick and hold the left mouse button. ;aoli;'é;und...
3. Dragthe mouse to move the text to the display Hormal
bitmap. Jzoder M e
4. Release the mouse button when the text is in the i -,

deSired p|a€e. Dyynamic Attributes >.
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VI. Align the Display and Text

1. Clickelsewhere in the
window to release any
selected objects.

2. Select the text and bitmap.

3. Right-click the selected
objects.

4. Select Align and then Center

from the pop-up menu.
5. Right-click the selected || o
objects again to open the i
same pop-up menu. o,
6. Select Align and then Middle. CTee b
This selection aligns the . -

selected graphics along a

i 1 Right

middle horizontal axis. HHHRE Gal. | Group
Lock Pasition :ﬂ?;dle
i | Urlock Pasition
VII. Assign a Tag to the | sottom

Dynamic Attributes b |
_ ormamic AYBLTES ” Space Evenly vertically

Space Evenly Horizontally

Tank Level Display

1. Clickelsewhere in the
drawing window to deselect the bitmap and the text.

2. Double-click the text to open the Graphic Dynamic Attributes dialog box.
3. Double-click Text in from Control Engine.

Dynamic Attribute - Text In from Control Engine

Tag
hic D ic Attrib
e

Setup By Walue Text Justification Mumerical Format
(&) Value Deadband: () Left (®) Decimal

Object: Test

Contral Engine Drives

E Lexgﬁojg (O Discrete l:l O Center O Hexadecimal
isibility !

[ Rotate O sting O Fiight O Binary

[] Horizorial Position O Exponential
(MR Tt In from Control Ex

[ Test In fram Control E Discrete

[ QK ][ Cancel ][ Help ]

Eu####;# GaI.E

[_ Ok ][ Cancel ][ Help ]

VIII. Assign the Tag

In the Value Tag Selection dialog box, do the following:
1. Make sure Value is selected under Setup By.
2. (lickthe Tag Selection button.
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In the Item Type field, select Analog Input Point.
In the Item Name field, select Fuel_Level.
5. (lick OK to close the Value Tag Selection dialog box.

Value Tag Selection

LContraller:

SNAP PAC

X

Item Type:

Analog Dutput Point
Chart
Control Engine

[ QK H Cancel ][ Help ]

Float
Integer
Item Mame: .
Selected Fields
Field: | Walue w |
e N - 1) S I

Start Index: l:l Hum Elements:l:l

Refresh Time: |Gr0up 01 sec)

5|

In the Dynamic Attribute dialog box, do
the following:

6.
7.

8.

For Text Justification, choose Right.
Click OK to close the Dynamic
Attribute dialog box.

Close the Graphic Dynamic
Attributes dialog box.

Running Your Project

1.

To save your work and go to PAC
Display Runtime, select File > Save

Dynamic Attribute - Text In from Control Engine

Tag
Mame:
[SMAP PACFusl_Level Value |
Setup By Walue Text Justification Mumerical Format
&) Value Deadband: O Left (®) Decimal
O Discrete l:l ) Center () Hexadecimal
O Stiing Hight # By
() Exponential

Discrete

[ QK. ] [ Cancel ] [ Help ]

Project and Load Runtime.

If you are making many modifications to a PAC Display project, it is advisable to save the project

at least every 15 to 30 minutes.

Click Close to close the Event Log Viewer.
Rotate the tank level counter-clockwise.

Notice that the bar graph gets smaller and changes color. The numerical value displayed on the

bitmap graphic also changes.

Turn on the Photo Sensor switch.

Rotate the potentiometer clockwise.

The bar graph gets larger.
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6. Turn on and off the Photo Sensor switch and observe the outside light graphic change color.
7. Select Exit PAC Display Runtime from the File menu.
8. When asked if you want to exit Runtime, select Yes.

Setting Refresh Times

When you rotated the tank level potentiometer, you may have observed that the display in your HMI
did not keep up with changes to the potentiometer. In this step, you will improve your HMI's
performance by changing the properties of a scan group.

A scan group defines how often control engine variables are scanned to refresh PAC Display
graphics. Every PAC Display tag is assigned a scan group when the tag is selected. There are 14 scan
groups with configurable refresh times. Refresh times range from milliseconds to months.
Communication loads can be optimized by carefully defining and assigning refresh times.

1. Select Refresh Times from the Configure menu to open the Refresh Times dialog box.

Refresh Times fgl
Groups 0 -6 | Groups 7 - 13
Hame Scan Rate
Walue Unitz
Sgconds
Hows
Hanhs
e
[ QK. ] [ Cancel ] [ Help ]

2. Tochange the refresh time for Group 0:

— For Group 0, type 100 in the Scan Rate — Value field.
- Inthe Scan Rate — Units field, select Milliseconds.
Click OK to close the Refresh Times dialog box.

Select Save Project and Load Runtime from the File menu.
Click Close to close the Event Log Viewer.

Test the project by rotating the tank level knobs.

o vk w

Notice that the bar graph responds much faster. This is because you changed the rate at which
the tag values are updated.

7. When you are finished, choose Exit PAC Display Runtime from the File menu.
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Skills

Scenario

SuperTrends

«  Drawing a SuperTrend object

+  Defining trend attributes and scaling
«  Configuring trend pens

«  Using historical and real-time modes

«  Opening historic logs

Operator Interface

«  (Creating a new window

«  Opening and closing windows

«  Configuring Runtime options

«  Password protecting a window

«  Assigning operator-driven attributes

You now have an operator interface for a computer connected to your SNAP PAC 1/0 unit. Someone
at this computer can monitor devices in the convenience store and control certain points, such as
the indoor lighting. This operator interface is a window to the process being controlled by the SNAP
PAC, and the capabilities of this interface are determined by the developer using PAC Display
Configurator.

In this lesson, you will enhance the monitoring capabilities of your operator interface by using PAC
Display’s trending features. Trends allow you to monitor and record changes in values over time.
Specifically, your operator interface will be tracking Fuel_Level and Store_Temperature.

SNAP PAC Learning Center User's Guide 205



CONCEPTS

Concepts
SuperTrends
The PAC Display Tools palette provides Trend, X-Y plot, and SuperTrend tools. Of these, the
SuperTrend is the most sophisticated. Using the SuperTrend tool, you draw SuperTrend graphics just
as you would any other graphic; however, once created, a SuperTrend allows you to define
numerous attributes of a dual-axis graph, where the X-axis is always time and the Y-axis is a scale
you define. SuperTrends can contain up to 16 tags and display your tags in real-time and historical
modes.
SuperTrends: Features of Real-time Mode
Major Divisions
X-axis
Point Marker Minor divisions
I
}7 Major Divisions
Y-axis
Y-axis scale indicates
range of values for .
selected pen. | I (N
N ] 3 out of 16 possible
N pens.Each represents
atag.Each can useits
] own scale.
&
_— X-axis scale always !
- plots time -
] «] <] r|»|»||&|[§&]&,=mmama B E"@
Change Scaling Active pen Select pen Switch to
(affects current Historical mode
runtimes session only)
206
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Historical mode creates log files that can be opened at any time for analysis.
SuperTrends: Features of Historical Mode

500000
|
|
T
1125000
i |
— J -
I Clicking a pointon |
750000 [ /l the ).(—a>f|s prowd.es
| precise information |
Fan
MValue: 5848 800781 ]
l|Scan Time: 14:30:21.182) |
[[Scan Date: 03-25-2002
3750.00
—— |
:
]
|
[
0.00
a0 14:26:00 14:28:00 14:30:00 14:32:00 14:34
002 03/25/2002  03-25/2002 03252002  03/25/2002  03./25.2

W] || &/Q[G R reqrrue - E@—]

Beginning — L Zoom out: Has the effect of compressing Switch to
Back one the X-axis for viewing a longer time span. Real-time view

trend screen .
Normal view

Back one
major division . .
Zoom in:Has the effect of stretching
Forward one the X-axis for detailed view.
major division

Forward one e’

trend screen End

About PAC Display Windows

In this and the following lesson, you will add additional windows to your project. As you work in PAC
Display Configurator, the appearance of your project closely mimics the runtime result. It is easy to
forget that some features in the PAC Display Configurator user interface are actually controlling the
PAC Display Runtime interface. For example, if you open a window to contain the SuperTrend you
will build in this lesson, you should make a decision as to whether you want this window open all
the time or just upon certain actions. If you leave it open in Configurator, it will be open by defaultin
Runtime. It may be inconvenient to have to open or close your windows to ensure the desired
defaults in runtime, so PAC Control gives you a way of configuring the default state of each window.
The location of the configuration settings is shown below:
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Features used to set the default states of windows:

T o e
- MONIoT L

Control Enginels)...
Refresh Times. ..

I Event Log...

Applications. ..
Sounds. ..

Recipes. ..

| Tools  Window  Help

Alarm Paints. ..
Alarming Setup. .

Historic Diaka Log...

SuperTrend Remaote Logging. .. General i Contral Engine | Security | 140 Urit Tags |

‘Window State, .,

Scanner Location & Main ‘window Style Options

[ shways maximized

[rate Format
& MM-DDYYY  Sample: 02-27-2001
O DDMMAYYYY  Sample: 27-02-2001

System menu Title bar
M aximize button

lile Custom String

Action  Affected Windows

U=

ouchscreens

Walue Dizplay Options
Farmat Walue Data with Commas
[ Trend Backward Compatibility

Allow Multiple Runtimes [Global]
[ Allows Multiple Instances ta Fun

0k H Cancel ][ Help

Pop Window

WWindows:
Drefault
) Open
() Close
O lconify

Al Others: Closed
e | [ Cancel ] [ Help

Windows can be opened or closed as needed by the Window menu and as an operator driven
attribute. Here are some techniques to remember when working with multiple windows in PAC

Display Configurator:
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¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools R

Open...
Close...

Copy...
Delete. ..

Properties...
s Open Windows

Export Window, ..

[~ Impart window. . LCurrently Cloged Windows:
m: 3n \l-(l 253 1 Main Trends Select Al
~
The Copy, Delete,
and Properties All open windowsin the
options act on project are listed here.
the currently
open window.
Any windows
created in the
project but not
currently open are
shown here.
| 0K, J [ Cancel ] [ Help

Preparing for the Lesson

Make sure your PAC Control strategy is loaded and running on the SNAP PAC controller.

You can use the PAC Project utility PAC Terminal to check if your strategy is running. (See
page 7-163).

Make sure PAC Display is running and your project is open.

Creating a New Window

1. Select Window > New to open the New Window dialog box.
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210

4.

Close...

Copy...
Delete. ..
Properties...

=] New Window

xo39 Y. 253 Buntime Options
W H: & -
Mame: |Trends | [ &hways in memary (fastest access)
% Pasition: |5 | Width: |?50 | [] Open when there are new alarms
[[] Disable clase if there are active
# ' Position: |5 | Height: |52D | alarms
[ &llows contraller switching
[ Pazsword Pratect... ]
LContral Behavior Background Color
Border Size handles (&) Child l:l

Caption System menu Minimize box ) Popup

L Ok J[ Cancel J[ Help ]

Provide the following information in the New Window dialog box:
Name field: Trends

X Position: 5

Y Position: 5

Width: 750

Height: 520

Check the System menu option box.

This option places the control icon in the upper left of the window and the minimize,
maximize, and close icons in the upper right of the window.

Click OK to close the New Window dialog box.

Creating a SuperTrend

I. Draw a SuperTrend

1.
2.

Select the SuperTrend tool from the Tools palette.
Click and drag in the Trends window to draw the SuperTrend.
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# PAC Display Configurator, Basic- MonitorConvenienceStore. UUI

File Edit Yiew Style Text Configure Tools Window Help

Trends g|§|@

-._:J'J—uul:
INEEEERR
AN - EEEE

=
X: 391 Y: 253
W: H:

Your SuperTrends graphic should appear as shown here:

Trends g|§|

[ NEEEEE

ol

> 391 Y. 2b3
| W H:

eaml 0 e

Use the Select tool if you need to resize your SuperTrend. In order to match the screen shown
here, your SuperTrend needs to be wide enough to display all of its icons on one line.
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Il. Open the SuperTrend Setup Options

1.

Choose the Select tool.

2. Double-click the SuperTrend.

SuperTrend Setup

Setup | Reaxis || r-aris || Zoom || Hut Keys || Pens 1-8 H Pens S-1B|
Trend Type Historical Setup Size / Pogition
O RealTime Cormputer Saving Data to File: ]
v
(Logfie. ] g | | RN
ol w =
Background: 1000 H 247 e ] i )
C @ TIextFile O Binay File W :
Befresh Time: Group 2 [1 sec) w
L 0K ] [ Cancel ] [ I

I Y)Y E—

In the Trend Type field, make sure that Combined is selected.
This SuperTrend will plot both real-time and historical data.

In the Refresh Time field, select Group 2.
In the Disable Scanning field, select Never.

(About Scanning
Atrend continuously polls for data unless it is disabled. There are options to
disable the trend when the window is closed and/or iconified. These options
improve efficiency when numerous trends are used. If every trend is continually
scanning, the system throughput is slowed. Disabling the scanning reduces the
communications overhead between PAC Display and the control engine.

When a trend is disabled, it does not plot data. When the trend is re-enabled,
scanning begins automatically, but there will be a gap in the trend data.

In this example, we are using one SuperTrend that monitors gradual change. So
there is no need to optimize performance.

L J

lll. Change SuperTrend Background Color

1.

Click the Color — Background box.

AR SNAP PAC Learning Center User's Guide



8: PAC DISPLAY—TRENDING

This opens the Color dialog box.

2. Choosealghtarey

color.
3. C(lick OKto close

Setup | Keas | Y-ais | Zoom | Hot Keps | Pens1-8 | Pens 316]

Trend Type Historical Setup Size / Position
the COlor d ia |Og ) Real-Time Computer Saving Diata to File: 5]
() Histarical | Local computer !
box. o - L =
(&) Combined i
Calor

wh|  amm

o - Basic colors; |
Fiefresh Time: G,DUF . I—- i-_- . I_ - ﬁl:' [_
Dizable Scanning: |Neve B MErFEENE 4
' 8 B fe B
ENEEEENEN
ElEEEEEN
EEEEN =
LCustom colors:
I —
e e et e ‘ Hug:[160]  Red:[132
o ﬁat:EI ﬁreen:
Define Cugtom Colars 3> Calori5lid I:um:@ Blue: [192
[ Add to Custom Colors ]
IV. Select X-axis Options
1. Click the X-axis tab. -
SuperTrend Setup |§|

2. IntheTime Span field, enter 30

| Setup | H-avis | Yeasis || Zoom || Hot Keys || Pens 1-8 || Pens 9-1B|

Seconds. "

il
The trend will display 30 seconds of Tine Span
data at one time. bojordivisions:

inor divisions: |3
3. Inthe Major divisions field, enter 15 L
Seconds. Colars

M ajor divisions: -

The trend will have a major division ——
inor divizions:
every 15 seconds. i ]

4. Inthe Minor divisions field, type 3.

[ QK ][ Cancel ][ Help

Each major division will have 3 minor
divisions. For this example, there will be
a minor division every 5 seconds.

5. Inthe Colors section, change the Major divisions color to black, the Minor divisions color to
white, and the Labels color to dark gray. These colors provide good contrast to the light gray
background of the trend.
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V. Select Y-axis Options
1. Select the Y-axis tab.

. . . . SuperTrend Setup rz|
2. Inthe Grid section, type 4 in the Major Soun [ oms 7= T200m [ K] For 8] Por 535
Lo ) . . b - -aris t T X
divisions field and 5 in the Minor e:p_d = — 83: lens =
P . il cale
divisions fleld- Major divisions: Sealing: O Default (3 Pen
3. Under Scale make sure the Scaling is Minr divisians: [flm ]
set to Pen. L ]
. . [ Logarithmic
4. Inthe Colors section, change the Major =
olors
divisions color to black and change the Maior divisions: @ Color [JJl|  © active Pen color
Minor div]s]ons CO|Or to V\/h|te Minar divisions: (%) Calor l:l () Active Pen Color
5. Forthe Labels color, select the Active el Ocolor ] @ active Pen Color
Pen Color option.
[ QK ] [ Cancel ] [ Help
The labels color will be the same as the
color used to plot a selected tag.
VI. Select Zoom Options
The Zoom options allow you to configure the zoom levels for the X-axis in historical mode.
1. Select the Zoom tab. .
SuperTrend Setup rz|

The Zoom In level lets you look at a

. . . . Setup | H-axiz | Y-awiz | Zoom |H0t Keps | Pens 1-8 | Pens 9-16
more detailed section of a historic log.

Hizstorical Time-5pan Zoom

The Zoom Out level lets you look at a Zoom In Zoom Out
less detailed section of a historic log. Time Span (15 |[Seconds w| [10_[[Minutes v
. Major divizion: |5 Seconds v | |2 Minutes
2. Inthe Zoom In section, enter 15 Min'm - | | | |
Seconds as the Time Span.
The Time Span is the amount of time
displayed in the grid when in Zoom In
mode.
3. Enter 5 Seconds as the Major 0Kk ) [ cancel ][ Heb

divisionand 5 seconds asthe
Minor division.

4. Inthe Zoom Out section, enter 10 Minutes as the Time Span, 2 Minutes asthe Major
division,and 4 as the Minor division.
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VII. View Hot Keys Configuration

. SuperTrend Setup r?|
Options —— —
| Setup || Heawis || r'-ais || Zoom | Hot Keys | Pens 1-8 || Pens 9-1B|
1 . Se|eCt the HOT KeyS tab Commands Hot Key
. Zoom In Modifiers: Chrl Shift
You can assign a hot key to one of the Zoom Noml LA
d | d . . Zoom Out Key: Mones W
commands listed. In Runtime, typing Zoom Pen P, A
an assigned hot key performs the same o
. . . L -B L. E
action as clicking a SuperTrends ok 0
command button. og Bece F
og - Forward 5
) ) Log - Forward Screen
2. Under Commands, select Historical F!F_
Mode. : ||
L
3. Under Hot Key select Ctrl. Em ]

4. Inthe Key dropdown list, select H.

VIil. Configure Pen 1
1. Select the Pens 1-8 tab.

This dialog shows all of the pens, whether or not they are enabled, and the color of the pen.
2. (lick the Modify button for Pen 1.

SuperTrend Setup

Setup || H-awiz | Y-axiz | Zoom

[JPen1:
[JPen2:

SuperTrend Pen 1

Mame: | |

| [@
Fiange Line Faint marker
Max Yalue: Color: l:l [+] Enabled

L Deadband [for logging only] Fiuntime O ptions
(%) Mo Deadband [] Carnat Disable
() Enable Discrete Deadband

() Enable Yalus Deadband:  Value: l:l
Force Logging Every l:l

QK H Cancel ][ Help
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PALS

10.
11.

12.

13.

Click the Tag Selection button.

Select Analog Input Point
in the Item Type field. -
term Tope:

Se|eCt FUel_LeVel in the SHAP PAC Analog Input Point
) Analog Dutput Point
Item Name field. Char

Control Engine

: Digital Input Paint
Click OK to close the Value Digiia vt Point

Tag Selection dialog box. s

Value Tag Selection

X

Itern Mame:

Selected Fields
Fuel L

Store_Temperature Field: | Walue

v
|
Element | | Br@a [ |
Start ndesx: l:l Hum Elements:l:l

[ QK F [ Cancel ] [ Help

Type Fuel Level forthe Name.

SuperTrend Pen 1 le
Mame: |Fue| Level |
Tam: |SNAF’ PAC:Fuel_Level Value |

Flange Line Faint marker

Max Value: 10000 Color: - Enabled
[eadband [for logging only] Fiuntime O ptions

(%) Mo Deadband [] Carnat Disable
() Enable Discrete Deadband

() Enable Yalus Deadband:  Value: l:l
Force Logging Every l:l

[ QK H Cancel ][ Help ]

NOTE: You can use spaces in pen names.

Type 10000 for the Max Value.
This value describes the value of the line when it is at the top of the trend.
Type O for the Min Value.

Select a bright blue color for the Line Color.
Type 3 for the Line Width.

This value describes the width of the line in pixels.
Make sure the Point marker is enabled.

A marker will be displayed for every scanned point. This feature makes it easy to identify
scanned data.

Click OK close the SuperTrend Pen 1 dialog box.
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IX. Configure Pen 2

1. Configure Pen 2 just as you did with Pen 1, but enter the following information:
Name: Store Temperature
lag (Open the Value Tag Selection dialog box):
[tem Type: Analog Input
[tem Name: Store_Temperature
Field: Value

NOTE: Value is not the default selection with this point. Make sure you choose Value under the Field
item.

Max Value: 100

Min Value: 0

Line Color: Red

Line Width: 2

2. Disable the Point marker.

SuperTrend Pen 2 rz|

Mame: |Store Temperature |

Tag: |SNAF’ PALC:Store_Temperature. Y alue |
Fange Line Paint marker .
tan Value: Calor: - ] Enabled Pomt
[eadband [for logging only] Fiuntime O ptions
(%) Mo Deadband [] Carnat Disable
() Enable Discrete Deadband
() Enable Yalus Deadband:  Value: l:l
Force Logging Every l:l

[ QK ] [ Cancel ] [ Help ]

3. (lick OK to close the SuperTrend Pen 2 dialog box.
4. On the SuperTrend dialog box, verify that you have two pens configured and enabled.
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SuperTrend Setup [z|
Setup | ¥-awiz | Y-axiz | Zoom | Hot Ke_l,ls| Pens 1-8 |Pens 316
[¥#] Pen 1: |Fue| Level |.[ Modify... ] [ Clear ]
[#] Pen 2: |St0re Temperature |.| Fodify... | [ Clear ]
[JPenz: | ||:|[ M adify... ] [ Clear ]
[ Pen 4 ||:|[ adify... ] [ Clear ]
[JPens: | ||:|[ M adify... ] [ Clear ]
CPens: | |[ ] (odiy-.. ] [Cear )
CPenz: | |[] Moy ] [(Clear |
[Peng: | ||:|[ b adify... ] [ Clear ]
QK ] [ Cancel ] [ Help ]
5. Click OK.

A message on memory usage by the new SuperTrend is shown.

PAC Display Configurator Basic-

& Based on the current settings For refresh group "Group 0, this SuperTrend will use
\:!‘) 0,00 ME of RAM to draw 60 data points in PAC Display Runtime.

Any future changes of the refresh rate will affect these values,

Do you wish to keep these settings?

| Yes %‘J [ Mo

6. Click Yes.

Testing Your Changes

I. Save Your Project and Load PAC Display Runtime

1. Select File > Save Project and Load Runtime.

2. (lose the Event Log Viewer.

Il. Open the Trends Window

1. Select Window > Open.

2. Inthe Open Windows dialog box, select Trends, and then click OK.

NOTE: Most of the buttons at the bottom of the trend are disabled. You will use these buttons when
you switch to the Historic mode later in this exercise.

The scale on the left-hand side of the graph is based on the active pen. The active pen is listed
in the drop-down box at the bottom of the graph.

3. Rotate the Fuel Level potentiometer and notice the change to the SuperTrend.
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*2 PAC Display Runtime Basic- Monitor Convenience Store.UUI

File Wiew Alarm ‘Window Help

23 Trends

10:48:00
0573072007 0573072007

= Fuel Level

= Fuel Level

4. C(lick the drop-down menu at the bottom of the SuperTrend.
5. Select Store Temperature.
Notice that the scale on the Y-axis

changed to match the scaling of the
Store_Temperature tag. The scaling

SuperTrend Pen Scale

Mame: |Store Temperature

was set in PAC Display Configurator, but

Scale Fange

M awimum Value: | 100.00
Minimum ¥alue: | B0.00

you can change the scaling in Runtime
by clicking on the Scale button.

6. Click the Scale button.

[ Ok ][ Cancel ][ Help

N

]

Type 60 in the Minimum Value field.

8. (lick OKto close the SuperTrend Pen
Scale dialog box.

& &R [ e emoeae =] 8@

Notice that the SuperTrend Y-axis is showing a scale of 60 to 100.

I1l. Examine the Historic Trend

1. To switch to Historic mode, click the Historic Mode button ( fz).

SNAP PAC Learning Center User's Guide

219



ACTIVITY

220

5.

SuperTrend Historic Log Files |X|

Available SuperTrend historic log files:

File Mame Start Timne End Time

RDO70504. 700 05/04/2007 03:15:57.011 05/04/2007 10:00:23.602
RDO70502.T00 05/02/2007 12:46:35.165  05/02/2007 13:58:34 647

[ QK %J [ Cancel ] [ Help ]

o Al &) Ele

The SuperTrend Historic Log Files dialog box lists all available SuperTrend files. Start and end
times are listed for each file, so you can choose the desired file. Because the specified

SuperTrend file rollover time is longer than the time PAC Display has been trending, you may
have only one file.

Click the file to select it, and click OK.

Experiment with your trend. Scroll forward and backward. Zoom in and out. Change the scale
by selecting a new active pen.

Click on a point marker on the trend plotted by the active pen. PAC Display pops up a box that
lists the point’s value and time/date stamp.

1U'r4']'|45

el i) @4 8 R e e

Switch back to the real-time trend by clicking the Real-time Mode button.

Notice that the real-time plot has no gaps in the data. PAC Display continues to record and plot
data, even while in historic mode.
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NOTE: If your SuperTrend is not displaying a tag, you may have not scaled the pen correctly. For
example, if a tag’s value is 7500, but the scale is the default 0-100, the pen would be off the scale.

IV. Exit Runtime

1. When you are finished, select File > Exit PAC Display Runtime.
2. C(lickYes.

Using Windows in the Operator Interface
The SuperTrend is in its own window, and you used PAC Display Runtime’s window menu to view
the Trends window.

Choosing Window > Trends brought the Trends window to the front. If you closed your Trends
window in Configurator, closed would have been the default state, and you would have used
Window > Open to open your Trends window. PAC Display used the last state of the windows as the
default.

Next, you will:

«  Configure the initial state of the window.

«  Add a button within the Main window that opens the Trends window.
«  Add Password protection for the Trends window.

I. Password Protect the Trends Window

1. Bring the Trends window to the front, if it is not there already.
Choose Window > Properties.

Click Password Protect.

Type a password in both field:s.

> wWN

NOTE: Passwords are case-sensitive.
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Close,.,

Copy...
Delete...

Export Window. ..
Import window, .,

1 Trends
2 Main

- Window Properties

Buntime Options

Mame: | Trends

# Position;

£

i

' Position:

Height: alarms

[ Ahways in memary (fastest access)
ik | e Open when there are new alams

% Dizable cloze if there are active

[ &llows contraller switching

[ Pazsword Protect...

LContral Behavior
Border Size handles (&) Child
Caption System menu [ Minimize box ) Popup

I Ok H[ Cancel ][ Help ]

5. Click OK.
6. Close the Windows Properties dialog box.

Il. Copy a Button Graphic from Symbol Factory

In PAC Display, choose Edit > Paste from File > Symbol Factory.
2, Choose the category Icons and Bitmaps.
Select the Chart icon (large) and click Copy.
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» Symbol Factory - Chart icon {large) |Z||E|P5__<|
File Edit WYiew Options Help

Preview Symbols Capy | Optians |

-

Chart icon [large]

Categories

Flow Meters

Food Chart icon [large]

General MFg,

Heating 1'{ " ®
i

| >

HWaC

Icons and Bitmaps
Industrial Misc,
International Symbaols —
154 Symbols

154 Symbals (3-D)
Laboratory
Machining

Maps and Flags
Material Handling

R
['d

5

m
E
E

X 4

|
IE4

4. Close Symbol Factory.

Ill. Paste the Icon into the Main Window

1. Bring the Main window to the front.
2. Choose Edit > Paste.
3. Drag the graphic to the desired location.

Inside Light Outside Light
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IV. Assign Operator-Driven Attributes to the Icon

1.

Double-click the chart icon.

Hain:

Inside Light

Graphic Dynamic Attributes

Object: Bitmap

Contral Engine Driven Attributes

%[ |

v:[257 |

Outside Light

Operator Driven Attributes

width: [B2 | Height: |80

|

[ Wisibilit/Blink.

[] Rotate

[] Horizontal Size (width)
[ Wertical Size [height)
] Harizontal Position
[ Wertical Pozsition

Edit.. O

(0] 8 ][ Cancel ][

Help

]

Horizontal Slider
[0 ertical Slider
[ # SendValue

[ # Send Discrete
[ ® Send Sting

< &

O W
O Download Hecipe w

~ Edi..
Clear

2 Security

Focus-frame enabled Beep enabled

Hatkey: [Joul [CShitt | <Manes

I
26|
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N

In the Windows field, select
Trends.

The default action Open is
already selected.

4. C(lick Append.

The action is now described
under the Action Affected
Windows field.

5. (lick OKto close all dialog
boxes.

Pop Window

Wwindows:

Al Others

T

Pop Window

Wwindows:

I air

Al Others

Inzert -»

Append ;

[refault

() Open
O Close
O lconify

Inzert -»
Append -»

Default
() Open
O Close
O lconify

V. Open the Runtime Setup Options Dialog Box
We want the Trends window to be closed at startup.

1. Select Configure > Runtime.
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Action  Affected ‘Windows

Action  Affected ‘Windows
Open  Trends

Double-click Windows (under Operator Driven Attributes) to open the Pop Window dialog box.

3

Mew Action
Open
Lloze

lzonify

Bemove Selected
Fiemowe Al

Dezelect All

MHew Action

Bemove Selected
Femoye Al
Deselect All
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Control Enginels)...
Refresh Times. ..

Alarm Paints.
Alarming Setup..,

Historic Diaka Log...
Event Log... .
- ; ide
SuperTrend Remote Logging. ..
Applications, .,
Sounds. .
‘Window State...
Recipes. ..

Scanner Locatior,

2. Under Runtime Draw Window Initial
State, click Use Default to enable the
feature.

Store.UUI

Runtime Setup

General | Control Engine || Security || 1/0 Urit Tags|

Diraw window Initial State -
Usze Default

| Define Default.

Main ‘Window Style Options
[ shways maximized

[rate Format
&) MM-DDAYYYY  Sample: 02-27-2001
O DD-MMAYYY  Sample: 27-02-2001

] System menu Title bar

Minimize button M aximize button

[ Use custom caption: |Eonvenience Store 1

Kepboard Setup
[ Use on-screen keyboard

far touchscreens

Include 'Insert &SCI' in screen-keyboard

Fiuntime Exit

Walue Dizplay Options

[] Disable Exit Confirmation Format alue Data with Commas

Sound Options

[ Trend Backward Compatibility

Allow Multiple Runtimes [Global]

[ Play sounds simultaneously [ &llows Multiple Instances ta Fun

3. Click the Define Default button.

Runtime Setup

L Ok J[ Cancel J[ Help

J

General | Control Enginé Il -Sec:urit_l,:i 140 Urit Tags

Diraw Window Initial State
Uze Default

Iain ‘Window Style Options

[rate Format
@) MM-DDAYYY  Sample: 02-27-2001
() DO-MMAYYY  Sample: 27-02-2001

() Close
O lconify

[ Bhways maximized Title bar
ize button
Cuztom Stiing
winf:lows: Action  Affected ‘Windows b Bkl
q"llr:r?ds losmis o
=pEn Chacreens
fen Lloze =
[refault .
lconify Walue Dizplay Options

Hemove Selected
Fremowe Al

Deselect All

Format W alue Drata with Commas
[ Trend Backward Compatibility

Allow Multiple Runtimes [Global]
[ &llows Multiple Instances ta Fun

Al Others: Closed

L Ok J[ Cancel J[ Help ]
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The windows you defined are listed in the Windows field. To set a default action for a window, you
select the window, chose Open, Close, or Iconify, and then click Append.
VI. Define the Default State of the Main Window

1. Inthe Pop Window dialog box, select Main.
2. Inthe Default group, select Open.

Pop Window rz|
windows: Action  Affected ‘Windows M et
Inzert >
Trends Open
:
LClose
[refault e
.............. cariry
@ rers
O Clote
. Bemove Selected
O lconify
Femowe Al
Deselect All
Al Others: Closed
[ QK. ] [ Cancel ] [ Help
3. (ick Append.
Pop Window rz|
windows: Action  Affected ‘Windows M et
Trends Inzert -» Cpen Main
!
e
Lloze
Default
-
() Open
O Close
. Bemove Selected
O lconify
Femoye Al
Deselect All
Al Others: Closed
[ QK. ] [ Cancel ] [ Help ]

4. C(lick OKto close the Pop Window dialog box.

SNAP PAC Learning Center User's Guide 227



ACTIVITY

228

VII. Define Trends Window Caption

1. Under Main Window Style Options,
select User custom caption.

Runtime Setup

General |E0ntr0IEngine Security | 1/0 Unit Tags

X

2. Inthe Custom Caption field, type

Diraw window Initial State [rate Format
Convenience Store 1. Use Default @ MM-DDAYYY  Sample: 02-27-2001
. . Define Default... O DD-MMAYYY  Sample: 27-02-2001
3. (lick OKto close the Runtime Setup
dia | Og bOX. Main Window Style Options
[ shways maximized 5 =] Title bar

Minimize button M aximize button

Use custom caption: |Eonvenience Stare 1

Keyboard Setup

[ Use on-screen keyboard for touchscreens

Fiuntime Exit Walue Dizplay Options
[ Dizable Exit Canfirmatian Format ¥alue Drata with Commas
[ Trend Backward Compatibility

Sound Options Allow Multiple Buntimes [Global]
[] Play sounds simultaneously [ &llows Multiple Instances to Fun

| ok ][ cancel | [ Heb

Testing Your Changes

1. Choose File > Save Project and Load Runtime.
2. (lickyour Charticon.
3. Type your password and click OK.

3 PAC Display Runtime nitor Convenience Store.UUI

.Ei\e Wigw .a-larr.n Window  Help

Inside Light Cutside Light

4. View your trend.
5. Close PAC Display Runtime after viewing your SuperTrend.
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Skills

Scenario

Concepts

Alarms
«  Configuring alarm points
+  Creating alarm graphics

«  Using alarm types: Detailed, Summary, History

Operator Interface
«  Enabling alarms within a drawing window
«  Opening and closing drawing windows

In developing your store monitoring system, you may wish to alert the operator to a situation that
needs action. For example, should the fuel level be low, you would want the operator to arrange a
fuel delivery. In this lesson, you will create alarms that alert an operator to the following conditions
that may need human intervention:

+  Low fuel level
«  Freezer door left open
«  Lost connection to the control engine

Alarm Points

Alarm points are the basis of the alarming feature. Each alarm point is linked to a PAC Control tag. In
PAC Display Runtime, the tag value of each alarm point is compared to the configured alarm state.
When an alarm point is in an alarm state, it is displayed on all alarm graphics that contain that alarm
point. It will also be sent to any configured file or printer logs. Alarm points are global to a project
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and can be included in any number of alarm graphics. It is possible that a configured alarm point
will never be included in an alarm graphic, but its tag will still be scanned and sent to any
configured file or printer logs.

Components of an Alarm Point

This is the item being monitored

Alarm Point: Tag o
Controller by ioDisplay.
Criteria: State The alarm point being monitored can
Value be a discrete (on/off) state, an analog
Connection value, or the connection between

PAC Display and a control engine.

Lowest  Highest

o The priority is used to filter alarms
Priority: 0 to 999

in PAC Display Runtime.

Ranges: HiHi Ranges are for value-based alarm
Hi points only. You can configure an
Normal alarm point to respond to any of these
Lo ranges.
LoLo
State: Alarm State is for discrete-based alarm
Normal points only. You can configure an
alarm point to respond to the ON
or the OFF state.

These are the reported states
of Control-Engine-based alarm
points.

Control Engine: Attached
Last Known Value
Communication Failure

Alarm Graphics

An alarm graphic provides the human interface to the alarm points. You create an alarm graphic
using the Alarm Tools on the tool palette and configure it to contain alarm points. More than one
alarm graphic can be placed in any PAC Display window and can be resized. Alarm graphics use
Windows list view controls; for example you can double-click a column heading to sort the list by
that column’s entries.
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(Alarm Graphics

Alarm tool is used to draw
alarm graphics.

BN EEEER

\.

5| geal)
Buap| A [ |8 8|
=
x 3m Y: 2583
W H:
Time " | Date | Mame | State | Pricrity I Walue | Comment
13:27:33 83-87 Fuel Level ACK LoLo 988 | 5.599689 |Contact Supervisor
13:27:33 83-87 Freezer Door Open Discrete 5] TRUE Freezer Door is Open

Alarms contain information from the alarm point configuration and include the time, data, and
value or state of the alarm point. Column headings also sort the list. y

Acknowledge All

Alarm graphics can display the time and date that the alarm occurred, as well as the name and state
of the point, its priority, and a comment you define.

There are three types of alarm graphics:

Detailed—Detailed alarm graphics treat each alarm state as a different alarm condition. For
example, consider an alarm that went from its normal state to the Hi state, and then to the HiHi
state. The detailed alarm graphic would have separate alarm notices for both the Hi and HiHi
alarm states. Both of these states must be acknowledged before they are removed from the
alarm graphic.

Detailed alarms have buttons for acknowledging and silencing alarm points. The Acknowledge
button will acknowledge all selected alarm points. The Acknowledge All button will
acknowledge all of the alarm points. Silence and Silence All will turn off an alarm until it is
unsilenced. Hot keys can be configured to Acknowledge, Acknowledge All, Silence, and Silence
All as well.

Summary—Summary alarm graphics are similar to detailed alarm graphics, except that only
the most current state for an alarm point is displayed. For example, suppose an alarm point
goes from its normal condition to the Hi state. The summary graphic would display the Hi state
alarm. If the alarm point then enters the HiHi state, the graphic will be updated and display
only the new HiHi state.

Summary alarms have two buttons to acknowledge alarm points. The Acknowledge button
will acknowledge all selected points. The Acknowledge All button will acknowledge all of the
alarm points. Hot keys can be configured to Acknowledge or Acknowledge All as well.

History—The History alarm graphic displays a log of all its alarm point activity. There are no
acknowledgement buttons on History alarm graphics.
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File Logging

Alarm points can be logged to a text file. All alarm points are logged. A subset of alarm points
cannot be specified.

Printer Logging

Alarm points can be logged to one printer or to multiple printers. These printers must be installed
on the computer. All alarm points are printed. A subset of alarm points cannot be specified.

Sounds

PAC Display can be configured to play a sound once when an alarm point enters an alarm state, or to
play continuously while any alarm points are active. The sound file can be located in the project
directory or have a fixed path. To use this capability, your PC must have a properly configured sound
card and driver to support the desired sound file types. Both *.wav and *.mid files are supported.

Preparing for the Lesson

1. Make sure your PAC Control strategy is downloaded and running on your SNAP PAC controller.
2. Open your PAC Display project in PAC Display Configurator.

Configuring the Fuel Level Alarm Point

The first part of creating alarms is defining the alarm points. An alarm point’s configuration consists
of the following:

«  Atagthat you use to indicate an alarm state, for example, Fuel_Level.

«  (riteria for evaluating the tag, such as what value for Fuel_Level should trigger an alarm.

«  Priority of the alarm. PAC Display lets you prioritize alarm points on a scale of 0-999.

I. Open the Alarm Points Configuration Dialog Box

Select Configure > Alarm Points.
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=00 Tools  ‘Window  Help
Control Enginels)...
Refresh Times. ..

Blarm Poinks,.,
Alarming Setup...
Historic Diata Log..,.

Ewvent
e Alarm Points

Applic

Mame Fief Count Add...

Sound
Windo: I adify.

Recipe:
Delete

Scanng

Funtirn

Diuplicate

Export

L ()8 I[ Cancel ][ Help ]

Il. Create a New Alarm Point
1. Click Add to open the Alarm Point dialog box.

Alarm Points

Alarm Point

Setup | Dizcrete || Walue || Contral Engines|

Name: |Fue| Level |

s | @ (P
Qeadbandl:l

Setup By Natification Options
O Discrete [ Enabled Alarm Clear [[]Enabled
(&) Cpyrent Value

) Cfitraller Satus tcknowledge.. | [ Enabled [ Display Dislog 'when Alamed _

[] Shaw ‘waming State

Enable
(3 dlways Enabled

() Canditior | H Modify ]

Sound Options

Sound File: | | Browse... Clear

[ Play Saund ‘when Alamed

L 0K J[ Cancel J[ Help J

2. Type Fuel Level inthe Name field.
3. Under Setup By, choose Current Value. (It should be the default selection.)
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NOTE: It is important that you select the correct Setup By option before selecting a tag, as the Setup
By option determines which tags will be available.

lll. Choose the Tag
1. Clickthe Tag Selection button to open the Value Tag Selection dialog box.

Alarm Point
Setup _Discrete | Walue I Cantral Engines_

[Fuel Level

hen Alarmed.

tate

Analog Dutput Point
Chart

Control Engine
Float

Integer

Item Mame:

Selected Fields
Fuel Level
Store_Temperature Field: | Walue b |
Element [ | Biti31)
Start Index: l:l Mum Elements:l ] an'isnlﬁmmnl
Refresh Time: |Gr0up 01 sec) v|
[ QK. J [ Cancel ] [ Help Group 2 (1 sec)
Group 3 (1 sec)
Group 4 (1 sec)
Group 5 (1 zec)
Group 6 (1 zec)

Groun 7 (1 serc)

2. Inthe Discrete Tag Selection dialog box, select the following:
Control Engine: SNAP PAC.
[tem Type: Analog Input Point.
[tem Name: Fuel_Level.
Field: Value.
Refresh Time: Group 1.
3. (lick OK to close the Value Tag Selection dialog box.

IV. Configure Alarm Values

You will configure this alarm to react to Lo and LoLo regular fuel levels.
1. Click the Value tab.
2. (lick the HiHi, Hi, and Normal check boxes to disable alarms for these states.
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Alarm Point [X|
| Setup || DiscreteI Yalue | Contral Engines |
HiHi
[CEnable  « value [0 |[Z
are: : W I:I Cor |
Hi
[ Enable falue [0 Tag | |
Ve E ] Comen| |
HMormal
[JEnable  Friiy Comment | |
Lo
[¥] Enatle @ Value 0 O Tag | | ?
[ More... ] Priarity: |D | Commerit: | | Dggii[;f:b[le
Laolo
MlEnable @vae [0 | OTag | |2
M Pricrity: |D—| Comment: | | Dggii[;f:b[le
[ oK ] [ Cancel ] | Hep |

V. Assign a Tag to the Alarm Criteria

The Lo alarm will be determined by the value of Fuel_Low_Limit, rather than a fixed value.
1. Inthe Lo field, select the Tag option.

X

Alarm Point

| Setup || DiscreteI Yalue | Contral Engines |

HiHi
[ Enable

Mare.

Hi
[ Enable

Mare

HMormal
[JEnable  Frinrity

Lo

[“]Enable () value QT}\%’&Q |

[More...] Friarity: |U | Comment:|

Laolo
[#] Enatle @ValuelCl OTag | | :

oe, ] P o[ Comer| | O

[ il _][ Cancel ][ Help ]

NOTE: Selecting a tag allows you to evaluate an alarm state based on a variable.

2. (lickthe Tag Selection button.
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Alarm Point

| Setup | Discrate | Walue Cantral Engines
HiHi
[ Enable

Value Tag Selection

LContraller: Item Type:
AT Analog Input Paint

Analog Dutput Point
Chart
Contral Eniine
Integer
&
Item Mame: .
== Selected Fields
Fuel Low Limit
Fuel_Monitor_Delay Field:
Lighting_Control_Scan_Interval
Element; Bit (0317 | i Operatar
—; Adiustable
Start Index: Mum Elements:
X Qg ] I Cancel I I Help
Eefrezh Time; |Gr0up1 (1 sec) v|

] ][ Cancel ][ Help

Group 6 (1 sec)
G 71

3. IntheValue Tag Selection dialog box, select the following:
Control Engine: Choose SNAP PAC.
[tem Type: Choose Float.
[tem Name: Choose Fuel _Low_Limit.
Refresh Time: Choose Group 1.
4. C(lick OKto close the Value Tag Selection dialog box.

VI. Configure Lo Priority Value and Comment

You can assign a priority to your alarm point on a scale of 0-999. The lowest priority is 0, and the
highest is 999. (Later, you will see how an operator can filter alarms by their priority settings.)

1. Type 800 in the Priority field.
2. Type Fuel Tank Level Low inthe Comment field.

VIl. Add Value, Comments, and Priority to LoLo Value
Type 500 in the Value field.
Type 900 in the Priority field

2
3. Type Contact Supervisor inthe Comment field.
4. C(lose the Alarm Point dialog box.

—
.
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N\
Literal and Tag-based Alarm Criteria:
Alarm Point |z|
| Setup || Discrete| Yalue | Contral Engines|
HiHi
[ Enatle Walue |D | Tag | | 7
Mare... | Priority: |U | Comment: | | ggii[satf:b[le
Hi
[ Enatle Walue |D | Tag | | 7
More... | Priority: |U | Comment: | | ggii[satf:b[le
Hormal
[JEnable  Frioit: |D | Comment: | |
Lo .
Enable O Value [0 | @®Tag ||5MAP PAC:Fusl_Low_Linit | B {i ———er Lo alarm triggered iy
Priority: | 800 Comment; |Fuel Tank Level Low | gge'atob'l Compa‘nson toanother
i tag. This value can be
Lola changed.
MEnsble @vale 500 | OTag | (=
Pricrity: |SDD | Comment: |Eontact Supervisol | Dgsii[s?:b[le
N
v] r [ Ok ] [ Cancel ] [ Help
Lolo alarm triggered by
comparison to value
entered here. This value is
\ J

Configuring the Freezer Door Alarm Point

The next alarm point will be a discrete item. We want to be notified if the freezer door is open for
more the 10 seconds.

|. Create Freezer Door Alarm Point

1. Inthe Alarm Points dialog box, click Add to open the Alarm Point dialog box.
2. Type Freezer Door Open asthe name of this alarm point.
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Alarm Points

M arme
Fuel Level

Alarm Point

Setup | Discrete | Value | Cortrol Engines |

Hame: | Freezer Door Open |

Tag: | |
Deadband:

Setup By Motification Options

%: s [ Enabled Alarm Clear [ Enabled

=

urrent ' alue

() Cantraller Status Acknowledge... | [] Enabled [[] Display Dialog 'When &larmed.

[] Showe twamning State

Enable
(&) Always Enabled

© Condion: | | [ Modiy.. |

Sound Options

Sound File: | | [ Browse... ] [ Clear
[ Play Sound When Alamed

[,_DK J[ Cancel ][ Help ]

3. Under Setup By, click Discrete.

Il. Choose Tag
1. Click the Tag Selection button.
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Alarm Point

Setup | Discrete | Yalue | Control Engines
Hame: Freezer Door Open
Tag ! E]
Deadband: |
Setup By Motification Options
[ Enabled
Discrete Tag Selection
hen Alarmed
LController: Item Type: ate
Analog/Digital 1/0 Unit
Control Engine
Drigital Dutput Point
Integer
Item Mame: .
Selected Fields
E mergenc:
Field: | State - |
Fhoto_Sensor
FOS Element: Bit (0-31]: ]
Start Index: l:l Mum Elements: |
BRefresh Time:
L i) ] [ Cancel ] [ Help

2. IntheValue Tag Selection dialog box, select the following:
Control Engine: SNAP PAC.
[tem Type: Digital Input Point.
Item Name: Freezer_Door.
Field: State.
Refresh Time: Group 1.
3. (lick OK to close the Value Tag Selection dialog box.

lll. Discrete Tag Options
1. Click the Discrete tab.
2. For Alarm when, choose True/On.

This will put the Freezer Door in an alarm state when it is open. (You can configure a discrete
alarm state as either On or Off))

3. Inthe Priority field, type 775.
In the Comment field, type Freezer Door is Open.
5. (lick the More button.

P
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Alarm Point E'
Setup | Discrete Iu\u"alué 1 -EontrolEnginesé
Alarm when: (&) True/On () False 0N
Friority: Comment;
Alarm: |??5 | EFreezer Door iz Open |
Nomal: |0 | |
Configure AlarmPoint (cont'd)
Configure Persistence Time
Persistence Time: i1U | |Milliseconds v|
Milizecaonds
Configure Automatic Re-tlarming Time |Hours
Re-dlam Time: |0 | |Milliseconds V|
QK ] [ Cancel ] [ Help ]
[ QK ] [ Cancel ] [ Help

Under Configure Persistence Time, enter 10 Seconds.
Click OK.

Click OK to close the Alarm Point dialog box.

. Close the Alarm Points dialog box.

© ©® N O

Creating a New Window for Alarm Graphics

Alarm Points

Mame Fief Count Add...
Freezer Door Open 1] -
Fuel Level 1] Modify...
Delete
[uplicate
Export
[ DK& [ Cancel ][ Help ]

Alarms are displayed within alarm graphics that you place in a window. In this section, you will
create a new window to hold the alarm graphics. The window will be configured to open
automatically when an alarm occurs and to require the operator to acknowledge the alarm before
closing the window.

I. Open the Alarm Window Configuration Options

1. Select Window > New.
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Type Alarms in the Name field.

Type 0 inboth the X Position and Y Position fields.
Type 800 in the Width field and 600 in the Height field.
Select System Menu.

Il. Select Runtime Options

1.

4.

Check the following boxes in Runtime Options:
- Always in memory
—  Open when there are new alarms

— Disable close if there are active alarms

Select Popup as the Behavior. (This means that the window will stay on top of all windows,

even if the operator clicks on a window behind it.)
Select Red as the Background Color.

New Window PZ|
Buntime Options
Mame: |Alarms | Always in memory [fastest access]
% Pasition: |D | Width: |SDD | Open when there are new alarms
Disable close if there are active
' Position: |D | Height: |BDD | alarms

[ &llows contraller switching

[ Pazsword Pratect...

LContral Behavior Background Caolor
Border Size hand (%) Child -
Caption []i5 O Popup

[ QK %J [ Cancel ] [ Help ]

Click OK to close the New Window dialog box.

Creating a Detailed Alarm Graphic

You will create two alarm graphics in the Alarms window. One graphic will be a Detailed alarm, and
the other will be a History alarm.

I. Draw Alarm Graphics

1.
2.

Select the Alarm tool from the Toolbox.

Starting in the upper left-hand corner of the Alarms window, click and drag a large rectangle.

The rectangle should be approximately half the vertical size of the Alarms window.
With the Alarm tool still selected, click and drag another rectangle in the lower half of the

window, to create the second alarm graphic.
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¥ PAC Display Configurator Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools Window Help

Alarms

. 24 Y. 268
W. 741 H: 251

<

Acknowledge ||| Acknowledge All

Il. Configure the Alarm Graphic

1. Choose the Select tool.
2. Double-click the first alarm graphic.
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B Alarm Configuration

Alarm Points

- NEEEERE
7

(5

X 18 Y. 26
s Grtiars W: 743 H: 199

O Summary ) History Alarm Fant....

Color [[]Use for Header
Acknowledge E i - Ack'ed:-
: (G ot |
Marmal: - Silenced:- M
‘Warming: l:l Background: l:l
M ax Lines

L Ok, J[ Cancel ][ Help ]

3. Select Detailed as the Alarm Type.

Detailed alarms treat each alarm point state as a separate alarm condition. Each alarm point state
needs to be acknowledged before it is removed from the alarm graphic. Therefore, if an alarm goes

from Hi to HiHi, both alarm states will be listed. (Summary alarms display only the current state of an
alarm point)

lll. Add Alarm Points to the Detailed Alarm Graphic

1. Inthe Alarm Configuration dialog box, click Add.
2. Select both alarm points by clicking one and then shift-clicking the other.

._M_arm Configuration

Alarm Points

Alarm Points

Fief Count Add...
L e

.
Selecting alarm G NOTE: Be careful with the Add, Modify,
points will N\ and Delete buttons. Add and Modify
include them in take you to the Alarm Point dialog box
your alarm — to add or modify the alarm point.
graphic. Delete will remove alarm points from

- ] your PAC Display project.
L Ok, ,] [ Cancel ] [ Help ]
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3. (lick OK to close the Alarm Points dialog box.
4. C(lick OK to close the Alarm Configuration Dialog Box.

Alarm Configuration rz|
Alarm Points
Freezer Door Open i T .
Fuel Level — - NOTE: Th/S De/efe
button removes the
alarm point from the
current alarm graphic
Alarm Type Options

() Detailed () Summary () History

LColar [ Use for Header

Alarrn: - Ack'ed:-
Normal: - Silenced: -

"Warning: l:l Background: l:l Hot Keys...

[ DKM [ Cancel ] [ Help ]

IV. Adjust Columns
1.

i

To resize a column, move the cursor to the right of the field containing that column’s caption.
2. When the double-headed arrow appears, click and drag your mouse to the desired width.

. A ——
Tirne Date g_-I-vName State Prio... | Yalue Comment

< |
|Acknowledge | Acknowledge All I Silence | UnSilence _

Creating a History Alarm Graphic

I. Open the Alarm Configuration Dialog Box

1. Double-click the lower alarm graphic.
2, Select History as the Alarm Type.
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¥ PAC Display Configurator Basic- Monitor Convenience Store.UUI
File Edit WYiew Style Text Configure Tools Window Help

Alarms

Alarm Configuration

Alarm Paints

<

Acknowledge

|

Alarm Type Options
O Detalled () Summary %

LColar [ Use for Header

Alarrn: - Ack'ed:-
Normal: - Silenced: -

"Warning: l:l Background: l:l Hot Keys...
Max Lines: [1000

<

QK. H Cancel ][ Help ]

[ Acknowledge m Acknowledge A

This graphic will display a complete list of all alarms and their status.

Il. Add Alarm Points

1. Inthe Alarm Configuration dialog box, click Add.
2. Select both alarm points by clicking one and then shift-clicking the other.

Alarm Points

Alarm Points

Modify... D

Delete ader

Add...

Export

Dyplicate

Import...

| okp. [ cancel |[ Hep |
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3. (lick OK to close the Alarm Points dialog box.
4. C(lick OK to close the Alarm Configuration dialog box.

Alarm Configuration rz|
Alarm Paints
Freezer Door Open f g |
Fuel Lewvel -
Alarm Type Options
(O Detalled () Summary () History
LColar [ Use for Header

Alarrn: - Ack'ed:-
Normal: - Silenced: -

"Warning: l:l Background: l:l Hot Keys...
Max Lines: [1000

[ QK M [ Cancel ] [ Help ]

Creating a Close Window Button

In this section you will create text that will act as a button to close the Alarms window. Creating a

button involves drawing the object that will be the button and then assigning it an operator-driven
attribute.

|. Create Text

9((=1E

1. Select the Text tool from the Tools palette.

2. (lickin an empty space at the top right of
the Alarms window.

3. Type Close Window.
4, C(lick elsewhere to anchor the text.

Close Window

Prio... | Yalue

Il. Format the Text

1. Choose the Select tool from the Toolbox.
2. Right-click on the Close Window text. @

3. From the shortcut menu select Style >
Bold.
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lll. Assign Operator-Driven Attributes

1.

Double-click the Close
Window text to open the
Graphic Dynamic Attributes
dialog box.

Double-click Windows.
Choose Alarms in the
Windows field.

Select Close in the Default
field.

Click Append.

Click OK to close the Pop
Window dialog box.

Click OK to close the Graphic
Dynamic Attributes dialog
box.

u
[ - —

EO&

Graphic Dynamic Attributes.

Object: Text

Contral Engine Driven Attibutes

widh: [179 | Height: [19 |

Operator Driven Altributes

[1 Text Color

[1 Rotate

[ *izibility Elink.

] Hotizontal Position
[ wertical Position
1 Text In from Control Engine

Edit.

Clear

<

[0 Horizontal Slider
[0 ‘“Yertical Slider
[} Send Value

O Send Discrete
O Send String

[0 Download Recipe

Pop Window
Wfindows: Action  Affected Windows New Action
Insert >
ok Main = Open
e -
k Cloze
Default .
leonify
) Open
®insd
SR Bemove Selected
O lzorify
Remaye Al
Deselect 4l
Al Others
If Open If Closed IF lzonified
Mo change MNa change MNa change
Icarify Open Open
Cloze |conify Cloze
0K I [ Cancel ] [ Help
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Examining Alarming Setup Features

I. Configure Alarming Setup

1.

2.

3.

Select Configure > Alarming Setup.

“#I PAC Display Configurator Basic- Monitor Convenience Store.UUI
File Edit View Style Text [Edil-0 Tools ‘Window Help

Control Enginels). ..
Refresh Times. ..

Alarm Paints. ..
Alarming Setup., ., = Prio... | ‘alue

Historic Diaka Log...
Event Log...
SuperTrend Remote Logging. ..

Applications. .,
Sounds. ..
‘Window State,

Options | Erail || Alert Window || Logging || Sound|

Recipes...
Funti

Scanner Locati

Acknowledge

Runtirme, ., &larmsz Enabled menu item

FErriority Filker menu item
[ Display message box for new alam paints

[] Show wWarring State Chooee

Uszer Adjustable

Enable / Disable Alarm Levels
Alarm Level Values

Alarm Level Priority

E Ok, I[ Cancel J[

Help

J

Under Runtime Options, select the following:
— Allalarms enabled at startup
— Alarms Enabled menu item

—  Priority Filter menu item
Check all items under User Adjustable.
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About Runtime Options
From the Options page, you can select several runtime settings.

« If All alarms enabled at startup is checked, all alarms will be enabled as soon as
PAC Display Runtime connects to the control engine.

»  If Alarms Enabled menu item is checked, the user has access to the Alarms
Enabled menu item at Runtime. By selecting this menu item, the user can enable or
disable all alarms. If this item is not checked, the menu item will be grayed out and
inaccessible.

+  If Priority Filter menu item is checked, the user has access to the Priority Filter
menu item at Runtime. By selecting this menu item, the user can filter out alarms
lower than a specified priority. If this item is not checked, the menu item will be
grayed out and inaccessible.

«  If Display message box for new alarm points is checked, an Alarm Point Message
dialog box is displayed for each alarm point. This message box displays information
about the alarm point. The alarm can be acknowledged from this dialog box, or the
dialog box can be closed and the alarm acknowledged later. You can also give users
the ability to change alarm levels and priorities at Runtime.

SNAP PAC Learning Center User's Guide 249



ACTIVITY

250

Il. Examine Alarm Logging Options

From the Logging page, you can configure printer and file alarm logging.

1. Clickthe Logging tab.

Alarming Setup @

Optionz | EMail AIertW’indow| Logging |Sound

Frinter Logging
Selected Printers:

shENG PCL

'_‘. \ AEMG_¥_PCL

Highlighting 3
indicates a

selected printer.

£

[ Printing Enabled
File Logging

- [] File Logging Enabled
..

arms

[ QK. H Cancel ][ Help ]

(About Printer Logging

The Selected Printers field displays all
installed printers. Multiple printers may be

selected to log alarms. The Column
Format button displays the Alarm

Format dialog box. From this dialog box,

the printed columns can be configured.
Each column is optional and the width

can be specified. The Printing Enabled

check box enables printer logging. The
File Setup button displays the File

Access dialog box, used to configure the
log file’s file name, line format, and rollover

period. The File Logging Enabled

\check box enables file logging.

Any printer configured on your PC s displayed in the Selected Printers dialog box.

2. Ifyou wish to experiment with the print logging feature, select a printer and check Printing

Enabled.

You can send alarms to additional printers by selecting more than one printer in the Selected

Printers field.

lll. Create an Auditory Alarm

The Sound page configures the alarm sound capabilities. To use these features, your PC must have a
properly configured sound card and driver to support the desired sound file types. Both WAV and

MID files are supported.
1. Click the Sound tab.

2. [Ifnecessary, browse to the SNAP PAC Learning
Center directory.

For example,
C\Users\Public\Documents\Opto 22\PAC
Project 9.6\SNAP PAC Learning Center

NOTE: If the Use Project Directory option is selected,
only the file name needs to be specified. If this
option is not selected, the path must be included
with the file name.

3. Double-click the Ahhhhh.wav file.

4. Make sure the option Play sound once when
any alarm is active is selected.

5. Click OK.
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Options | Ebail || &lert Window | Logging | Found |
Sound File:
|E:\Program Files\OptoZ2\PAC Project 3.0%NAP | [ Browse...
[ Use Project Directory
Options
(%) Play zound once for each alam that is active
() Play sound continuously for each alarm that iz active
(O Play sound continuously until any alam is acknowledged
QK ] [ Cancel ] [ Help
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Testing Alarms

I. Correct Any Alarm Conditions

1.
2.

Turn the potentiometer so the tank level is above 2000 gallons.
Turn off the Freezer Door switch (Freezer Door Status light should be off).

Il. Launch PAC Display Runtime

1.
2.

Select File > Save Project and Load Runtime.
Close the Event Log Viewer.

lll. Trigger Alarms

1.

Slowly turn the Fuel Level potentiometer counter-clockwise, to decrease the tank level.

When it reaches the value designated as the Lo alarm (the value of Fuel_Low._Limit, set to 1000
by default), the alarm is recorded in both the summary alarm (the top graphic) and the history
alarm (the lower graphic).

Continue to decrease the Fuel Level, until the LolLo alarm is triggered.

Turn the Fuel Level potentiometer clockwise to increase the tank level so that alarms for this
point are no longer triggered.

Note that the historic log records when the tank level returns to a “Normal”level.
Click the Close Alarms Window.

Nothing happens. When you configured the Alarms window, you checked an option box that
prevents the window from closing while there are active alarms.

Click the Acknowledge All button. Notice that the alarms change colors when they are
acknowledged.

IV. Filter Alarms

1.

VWO NOW

From the Alarm menu, select Priority Filter, and then 900 And Above.

With this option selected, only alarms with a priority of 900 or greater will be displayed. Note
that from the Alarm menu you can also disable all alarms. If you wish to prevent a user from
enabling/disabling alarms, you can disable this feature in the Configurator.

Turn the Fuel Level potentiometer counter-clockwise to trigger the Lo and LolLo alarm.
With the alarm filter set at 900 and above, only the LoLo alarm is displayed.

From the Alarm menu, select Priority Filter, and then All Priority Levels. This will enable alarms
of any priority level.

Turn on the Freezer Door switch and wait 10 seconds.
An alarm will appear in the alarm summary.

Click the Freezer_Door alarm to select it.

Turn off the Freezer Door switch.

Click Acknowledge.

Click the Acknowledge All button to clear any alarms.
Click Close Alarms Window.
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10. Exit PAC Display Runtime.

Configuring Control Engine Alarming

The previous alarms were based on the state of I/0 points. But what if your control engine loses
power, or gets disconnected from the Ethernet hub, or someone temporarily takes the control
engine off-line to update the PAC Control strategy? You might want your PAC Display operator
interface to notify you of such events. To create this ability, you need to create a control engine alarm
point and then add it to your alarm graphics.

I. Add a Control Engine Alarm Point to the Detailed Alarm

1. Double-click the upper alarm graphic.
2. Inthe Alarm Configuration dialog box, click Add.

Fuel Level o

Alarm Points

M ame Ref Count Add... =

Alarm lv?e o a‘r,‘

(&) Detailed s

LColar Delate

Alarm; This Add

Harmal: Duplicae button allows

Warhing: I: you to
configure new

alarm points.
p )
No alarm points are [ ok J[ cancel J[ Hep |

present because all the
configured alarm points
have already been added
to the alarm graphic.

3. Inthe Alarm Points dialog box, Click Add.

This time, you are configuring an alarm point on-the-fly. (You could have first added the alarm
point using the Configure > Alarm Points menu option, and then added the alarm point to the
alarm graphic.)

4. Inthe Namefield, type Connection Lost.

5. Inthe Setup By field, select the Controller Status option.
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X

Alarm Point

Setup | Discrete | Value || Contral Engines |

Hame: |E0nnecti0n Lost |

Tag

Deadband: |
Setup By Motification Options
O Discrete
O Curent Yalue

Alarm. Enabled Blarm Clear Enabled

Acknowledge Enabled [ Display Dialog “When Alamed.
[] Showe ' arning State

1=

Sound Options
Sound File:| | [ Browse... ] [ Clear ]

[ Play Sound When &lamed

il ][ Cancel ][ Help

Il. Choose a Control Engine

1. Click the Control Engines tab.
2. Select SNAP PAC.

X

Alarm Point

Setup || Discrete | Yalus EontroIEngines|

NOTE: If your
controlengine isn't
shown, make sure
Control Engine
Status, under
Setup, is selected.

Last Known ' alue Priority; [99933 Comm Failure Priority: 939539

| QK %_J [ Cancel ] [ Help ]

Any control engines that have been added to the PAC Display project are shown here. If you want to
change the Detached by User or Detached on Error priority levels, enter a new value in the
corresponding field. Using the default settings, these priority levels cannot be filtered out by the
user since they are higher than 999. If you want the user to be able to filter out control engine status
alarms, set either—or both—values to 999 or less.

3. (ick OKto close the Alarm Point dialog box.
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I1l. Add a New Alarm Point

1. Inthe Alarm Points dialog box, select Connection Lost.

Alarm Points

Mame Fef Count Add
Lonnection Lost |0 |

Modify...

Delete

Duplicate

Impot...

il ) mbe

Export

[ QK %J [ Cancel ] [ Help ]

2, (lick OKto close the Alarm Points dialog box.
3. (lick OK to close the Alarm Configuration dialog box.

IV. Add the New Alarm Point to the History Alarm

1. Double-click the lower alarm graphic.
2. Inthe Alarm Configuration dialog box, click Add.
3. Select Connection Lost.

Alarm Paints

Freezer Door Open Add

Fuel Level e

Alarm Points

Ref Count
Connection Lost

Alarm Type
() Detailed (]
Lolor
larrn:

Mormal:

Warning:

[ (1

| 0K %J[ Cancel H Help

Add...
Modify...

Delete

Duplicate

Impaort...

Erpart
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4. C(lick OKto close the Alarm Points dialog box.

Alarm Configuration le

Alarm Paints

Connection Lost f g |

Freezer Door Open =

Fuel Level
Alarm Type Options
(O Detalled () Summary () History
LColar [ Use for Header

Alarrn: - Ack'ed:-
Normal: - Silenced: -

Warning: l:l Background: l:l
Max Lines:

[ QK kj [ Cancel ] [ Help ]

5. (lick OK to close the Alarm Configuration dialog box.

Configuring a Dynamic Object for Control Engine Status

I. Open the Main Window
Review:
1. Choose Window > Open.
(This option is disabled when all windows are already open)

2. Inthe Open Windows dialog box, choose the window.
3. (lick OK.

Il. Create a Graphic

You will create a graphic that will change color based on the status of the control engine

connection. This graphic will also launch the View Control Engine dialog box that lets you attach or
detach the control engine connection.

1. Choose the Rectangle tool.
2. (lickand drag a rectangle in the window:
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¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit Yiew Style Text Configure Tools Window Help

Inside Light Outside Light

B

(o) =

X Fh Y 193
W. 248 H: 43

AR Gal

lll. Assign Control Engine-Driven Attributes

1. Using the Select tool, double-click the rectangle you just created.
2. Inthe Graphic Dynamic Attributes dialog box, double-click Control Engine Status.
3. Inthe Dynamic Attribute dialog box, select SNAP PAC.

Dynamic Attribute - Control Engine Status

Select Contraller
SMHAP PAL
Object: Rectangle

Contral Engine Driven Attributd

[ Line Color

[ Fill Color

[ wisibilityBlink.

[ Retate Select Al

[] Harizontal [width] Bl

L Vertioal S theiohi) Attached Last Known Value Comm Failure

[ Harizon! 4 Pasition

[ Wertice fPozition - - -
[ slarm Paint
[ QK %J [ Cancel ] [ Help ]

[] Contral Engine Status
[ QK ] [ Cancel ] [ Help ]
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9: PAC DISPLAY—ALARMING

4. Change the color fields if desired. By default, the - N
button will be light green if the control engine is Review: Changing a Color
attached, yellow if the control engine is detached Click a color box to open the Colors
by the user, red if the control engine is detached dialog box. In the Color dialog box, you
by an error, and the dynamic objects will be dark can select an existing color or define a
green to indicate a value is the last known value new one. Open the Color dialog box for
before the control engine connection was lost. \each color you configure. y
5. (lick OK to close the Dynamic Attribute dialog
box.

Selecting Control Engine Status disables the other control engine-driven attributes. This graphic
now reflects the Control Engine Status, which is either Attached, Detached by User, or Detached on
Error.

IV. Create a Text Label

1. Using the Text tool, click in the middle of the rectangle.
2. Type Control Engine Status,and click elsewhere in the window to anchor the text.

V. Format the Text

1. Click the Select tool.

2. Select the text.

3. Right-click the text and choose Style > Bold from the pop-up menu.
4. Select both the text and the rectangle.

Review: Selecting Multiple Objects

_ With the select tool, click and drag a rectangular

-_- Q area around the objects you wish to select.

5. Right-click the selected objects and choose Align > Center from the pop-up menu.

Cut

= Copy
u Paste
Delete
]

Duplicate

Replace...

Line 3
Fill 4
Text 3
Z-Order 3
Lot
Size 3
Right
GEroup J
Top
Lok, Positi
ock Position Middle

Battorn

L ic Akkribut 3
¥namic Atributes Space Evenly Yertically

Space Evenly Horizontally
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6. Right-click the selected objects again, and choose Align > Middle.
Aligning these objects may have moved them.

8. Drag the selected objects or use the arrow keys to move these objects to the desired location
in your window.

N

Testing Your Project

I. Correct Any Alarm Conditions

1. Turn the potentiometer so the tank level is above 1000 gallons.
2. Turn off the Freezer Door switch (Freezer Door Status light should be off).

Il. Launch PAC Display Runtime

1. Select File > Save Project and Load Runtime.
2. (lick Close to close the Event Log Viewer.

lll. Simulate a Control Engine Error

To simulate a control engine error, disconnect the Ethernet cable from the SNAP PAC.
Three things will happen:

«  The Event Log Viewer notifies you that the control engine has detached on error.
«  Alarms appear in both alarm graphics.

»  Thedynamic objects turn dark green to indicate that their values are the last known value. (You
will need to move the Alarms window to see this.)

IV. Restore Connection
Reconnect the Ethernet cable to the SNAP PAC.

PAC Display will automatically restore communications. After a minute or so, three things will
happen:

+  The Event Log View notifies you that the control engine has reattached.
«  Messages appear in both alarm graphics.
+  The dynamic objects return to their normal colors.

V. Close the Alarm Window and PAC Display

1. Acknowledge any remaining alarms.
2. (lick Close Window.

3. Close PAC Display Runtime.

4, C(lose PAC Display Configurator.

Summary

Dynamic graphics, SuperTrends, and Alarms are three commonly used components of PAC Display.
There are many other features to discover on your own:
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9: PAC DISPLAY—ALARMING

«  Additional dynamic attributes—You haven't used all of the dynamic attributes available.
You may wish to experiment with the operator-driven attributes that manipulate an objects
visibility and position on the screen. These features are useful for creating elaborate animation
using graphics drawn in PAC Display or graphics created in other illustration programs.

«  Additional graphical objects—You may wish to use table graphics to display the values of
numeric table variables used in your PAC Control strategies.

+  Recipe files—Text-based recipe files can write to variables in your PAC Control strategy. The
capabilities of the operator’s interface are greatly extended by creating recipe files that can be
downloaded from PAC Display.

«  System architecture options—In an industrial network, you may wish to use a dedicated
server for data management and storage of SuperTrend data. You can designate remote
computers for these tasks.

This last option includes using OptoOPCServer running on a dedicated server. This configuration is
recommended for applications where multiple seats of PAC Display are monitoring a process.
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Appendix

Road Map

The following pages present a graphical overview of the PAC Control strategy and PAC Display
project developed in the SNAP PAC Learning Center guide.

All components of the strategy are listed on the left side. The chapters of this guide are represented
as columns. Follow a horizontal path to the right of each component to see where in the lessons the
component is introduced, used, and modified. This overview also shows which components affect
subsequent chapters (for example, which PAC Control components are critical to the PAC Display
project).
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Chapter

PAC Project Software
PAC Manager

PAC Control Strategy

Convenience Store.idb

PAC Display Project

Monitor Convenience Store.UUlI

Control Engine
SNAP PAC
Charts

Powerup

Lighting_Control

Fuel_Monitor

Variables
Fuel_Monitor_Delay
Fuel_Low_Limit
Lighting_Control_Scan_Interval
Status_Trashcan

I/0 unit

SNAP_PAC_io

Points:

Module Point Name
00 Emergency
01 POS
02 Freezer_Door
03 Photo_Sensor
04 Alarm
05 Freezer_Door_Status
06 Inside_Light
07 Outside_Light
08 Fuel_Display
09 (channel unused)
10,11 (channel unavailable)
12 Store_Temperature
13 (channel unused)
14,15  (channels unavailable)
16 Fuel_Level
17 (channel unused)
18,19  (channels unavailable)

<1> <2>

PAC Manager Introduction to
PAC Control
PAC Manager
PAC Control
Create strategy

Convenience Store.idb

Concepts:

BootP Concepts:

IP addresses
Configure mode

Configuring a controller

Configure control engine

SNAP PAC

Powerup

Concepts:
Loopback address

Downlaoding a strategy

Autorun
Configuring I/0

Configure I/0 unit
SNAP_PAC _io

<3>

Flowcharts

<4>

Digital Control

Flowcharts Digital

Concepts:
Drawing charts
Debug mode
Forcing point states
Detaching points

Add Start Chart command:
Start Lighting_Control chart

Lighting Control Modify

logic and
finish chart

Add logic
Create_chart

(-

Modify chart
properties

T

Lighting_Control_Scan_lInterval:

Status_Trashcan 2 (seconds)

Digital points
controlled by the
Lighting_Control
chart

Emergency
POS

Freezer_Door
Photo_Sensor

Alarm
Freezer_Door_Status
Inside_Light

Outside_Light

Fuel_Display Scaling
low:
high:

Store_Temperature

Fuel_Level

Scaling
low:
high:

VDC Gallons
0 0

10 10,000

VDC Gallons
0 0

5 10,000



<5> <6> <7> <8> <9>

Analog Control OptoScript Operator Interface Trending Alarming
Analog Scripting
PAC Display
Concepts: Dynamic objects SuperTrends Alarms
OptoScript C .
Create Watch Window If/Then statements | ST€3te Project

R X Monitor Convenience Store.UUI
Debugging scripts

Configure Control Engine
Stategy

Control Engine — me—————

Add Start Chart command:
Start Fuel_Monitor chart

Fuel_Monitor Alarm Points:
Create chart \s)  Control Engine Status
Freezer_Door
Replace blocks Fuel_Level
with script N
block

Variables used in Fuel_Monitor

Fuel_Monitor_Delay: 5 (seconds)
Fuel_Low_Limit: 1000 (gallons)

Analog points controlled
by the Fuel_Monitor chart

SuperTrend Graphic

Store_Temperatur‘e /v Pen 2:
? Store_Temperature

Object color

Pen 1:
Operator driven attribute /v bbbt

Ve — @0

Object size and color

Fuel_Level
Fuel_Level
)

Text in from controller

Fuel_Level > it Gal
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