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Getting Started

Opto 22 and SNAP Products

Founded in 1974, Opto 22 develops and manufactures hardware and software products for
applications in industrial automation, remote monitoring, and enterprise data acquisition. 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 product family provides systems for remote monitoring, data acquisition, and
industrial automation. The choice of system varies according to application needs, specifically, the
level of control and the types of network and communication protocols.
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OPTO 22 AND SNAP PRODUCTS

SNAP Products Overview

Opto 22 provides a diverse set of products
enterprise data acquisition.

OptoOPCServer
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with OPC Viewing, trending,
clients alarming
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GETTING STARTED

1/0 Unit

The SNAP PACR-series 1/0 unitis just one I/0 configuration available with the SNAP product line. The
following shows the versatile SNAP 1/0 units you can build using racks, I/0 processors (on-the-rack
controllers or brains), and 1/0 modules.

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

Brain

Brain is selected

for features

needed. -~ 4@\ SNAP PAC R-series controllers ~ ——  SNAP-PAC-R1:Rack-mounted programmable automation
ol Cr> controller with analog, full digital, and serial /0 support.

e SR
//:w ) SNAP-PAC-R2: Rack mounted programmable automation
= controller with with analog, simple digital, and serial I/O
support
SNAP PAC Ethernet brains ——  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
- ‘ ‘ Input/output modules connect Yellow: digital input, AC
) o to instruments, field devices, White: digital input, DC
= < sensors, etc. Il Black:digital output, AC
= f\®© B Red:digital output, DC
=5 <, [ Blue:analog input
>‘@;, Green:analog ouput
T
Serial/Special purpose
» P purp

>

8-module rack

12-module rack

4-module rack
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OPTO 22 AND SNAP PRODUCTS

SNAP Ethernet Systems Software

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

PAC Project Professional:
PAC Project Pro

PAC Display Pro

OptoOPCServer

PAC Manager

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

PAC Display Basic

PAC Manager

PAC Control

PAC Control™ s a graphical, flowchart-based programming tool for machine control and process
applications. Using PAC Control, you create, download, and run control programs on a SNAP PAC
S-series controller or on a SNAP PAC R-series 1/0. In addition to flowchart programming, PAC Control
includes a powerful, built-in scripting language based on C and other procedural languages.

PAC Display

PAC Display™ is an intuitive HMI package for building operator interfaces for your Microsoft”
Windows-based clients communicating with Opto 22 SNAP Ethernet systems. PAC Display offers a
full-featured HMI including alarming, trending, security, and a built-in library of 3,000 industrial
automation graphics.

OptoOPCServer

OptoOPCServer™ s a fast, efficient OLE for Process Control (OPC) 2.0-compliant server that provides
OPC clients access to SNAP Ethernet 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.

PAC Manager

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

n SNAP PAC Learning Center User's Guide



GETTING STARTED

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, OptoOPCServer, and PAC Manager. This training
manual contains a step-by-step guide for each lesson.

What You Will Do

* Introduction: Assemble the Learning Center hardware.

+  Lesson 1: Establish network communication with your PAC system using PAC Manager
software.

+  Lessons 2—6: Configure the 1/0 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 1/0 unit to remotely control and monitor a convenience store. The SNAP PAC R is ideal for
many types of applications, but a convenience store example allows us to demonstrate the rich set
of features that combines aspects of machine control, monitoring, and data acquisition.

'l;lll 1N lﬂi

ki

s
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SNAP PAC LEARNING CENTER GUIDE

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
/0 point names exactly as shown in this manual.

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_lOConfig.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).
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GETTING STARTED

— Straight arrows emphasize a feature of interest.

=3 PAC Manager

Tools  Wiew Help

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

This diagram is 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 (OptoTutorials™) provide step-by-step instructions for
advanced features of PAC Project software. To download the latest OptoTutorials, visit
www.opto22.com/site/le_index.aspx.

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 at least the minimum processor required for your version of Microsoft
Windows (1 GHz Pentium-class or better recommended) with an Ethernet card.

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

*  Mouse or other pointing device
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* Installed Windows printer (optional)

*  Microsoft Windows XP (with service pack SP1) or Windows 2000® (with SP4) workstation
operating system
e Atleast 128 MB RAM (256 MB recommended)

+ Ifyouare using PAC Display and your PAC Display project uses many basic trends, SuperTrends,
or XY Plots, additional RAM is strongly recommended. See Opto 22 form #1702, the PAC Display
User’s Guide, for more information.

*  Available hard disk space:

PAC Control 29 MB
PAC Display 50 MB
PAC Manager 13 MB

Important Note for Windows XP Users

Due to a Microsoft bug involving how Themes are handled in Windows XP (either with Service Pack
2 or with no Service Pack), a resource leak may eventually cause PAC Project applications to crash.

To resolve this problem, follow these steps to set the Windows XP Desktop Theme to Windows
Classic:

Right-click on an empty part of the Desktop and choose Properties from the pop-up menu.
Click the Themes tab. Choose the Windows Classic theme and click OK.

Installing the SNAP PAC Learning Center Software

You will use PAC Project Basic with the SNAP PAC Learning Center, which is installed from the PAC
Project CD provided with the Learning Center. Remove the PAC Project CD from its package and
insert it into your computer's CD drive.

The installation wizard should appear. If the wizard does not appear, start Windows Explorer,
navigate to your compact disc drive, and double-click Setup.exe to begin installation.

Follow the onscreen instructions. During installation, make the following choices:

»  (Choose PAC Project Basic when asked to choose between Basic or Professional.
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GETTING STARTED

*  Onthe Select Components dialog box, select Install Learning Center Files, as shown here:

# Setup - PAC Project

Select Components 3 b 1
which components should be installed? | é R

Select the components you want to install; clear the components vou do nat want o
install. Click Mext when you are ready to continue.

PAL Project B asic 113.3MB

PAL Control B asic E0.9 ME
PAL Display Basic 25 ME
PALC Manager 224 ME

PAC Utilities TIMB
Add documentation and help files to the Start Menu
Install Learming Center files

[ < Back ” Mest » ][ Cancel ]

If you have trouble installing the software, contact Opto 22 Product Support. See “Opto 22 Product
Support” on page 23.

The PAC Project CD includes:
* A complete version of PAC Project Basic software and utilities

*  Learning Center sample files, which are installed in
\Program Files\Opto22\PAC Project 8.0\SNAP PAC Learning Center

(NOTE: The PAC Project software version number may vary, e.g,, 8.1, 8.2, etc.)

Setting up the SNAP PAC Learning Center

The SNAP PAC Learning Center includes all the necessary Opto 22 1/0 hardware, a load panel with
power supply, and all necessary cables.

SNAP Hardware Components

SNAP PACR

The SNAP PACR is one of Opto 22's high-performance 1/0 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 //0 unit. You can attach the I/0 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 directly to the 1/0 unit.

SNAP PAC Learning Center User's Guide n



SETTING UP THE SNAP PAC LEARNING CENTER

SNAP-PAC-RCK8 Rack
The SNAP-PAC-RCKS8 rack mounts up to eight SNAP digital, analog, and serial modules.

SNAP I/0 Modules

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

+  SNAP-IDC5D: Digital DC Input 2.5-28 VDG, 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 +5 VDC

Learning Center Load Panel

The load panel consists of:

*  Two toggle switches

+  Two momentary switches
*  One SonAlert (buzzer)

*  Three LEDs

*  Onemeter

*  One potentiometer

* Temperature sensor connection

Accessories

The SNAP PAC Learning Center includes the following accessories:
»  Temperature probe
«  Power cable

+  FEthernet Category 5 crossover 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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GETTING STARTED

Learning Center hardware components are illustrated below:

SNAP rack extrusion

SNAP-PAC-R1 SNAP 1/0 module (5)

Temperature probe SNAP module tool Ethernet crossover cable

Required Tools

Phillips and flatblade 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.

SNAP PAC Learning Center User’s Guide m



ASSEMBLING THE SNAP PAC LEARNING CENTER

Installing the SNAP-PAC-RCK8 Rack

1. Install the DIN-rail clips onto the SNAP rack extrusion as follows:
a. Place the plastic DIN release spacers between the DIN-rail clips and the extrusion as shown
in the following diagram.
b. Align the screw holes on DIN-rail clips and spacers with the screw holes on the extrusion,
and then install the screws.

;

Ridge on outside
of extrusion

DIN-rail clip

2. Install the SNAP rack extrusion and the DIN-rail clip assembly onto the DIN rail as follows:

a. Align the extrusion so that the taller lip is closest to the Learning Center load panel and the
lower edge is towards the back. See the next illustration.

b. Hang the fixed end of each DIN-rail clip over the top edge of the DIN rail.
c. Position the extrusion and clip assembly flat against the DIN rail.
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GETTING STARTED

d. Apply pressure to the bottom of the extrusion and clip assembly to snap it into position on
the Learning Center’s DIN rail.

Slide extrusion forward
while pushing down on

the front. 2
\ o

-

-

-
e -

Hook the backs of
the DIN-rail clips
(the spring-loaded
hook) onto the DIN
rail.

3. Install the SNAP rack in the rack extrusion as follows:

a. Orient the circuit board so that the module connectors are at the bottom and the circuit
board release notches on the circuit board are at the top.

b. Align the bottom edge of the circuit board with the top groove in the extrusion above the
DIN-rail clip release holes as shown in the illustration below.

c. Press the top of the circuit board against the extrusion and snap the board into the groove
on the top side of the extrusion. (It's okay to push hard.)

Push this end down to insert the
rack into the extrusion.

The back of the rack
snapsinto agroove in the
back of the extrusion.

The front of the rack
inserts into a groove on > Note: The load panel
the extrusion. i is not shown.
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ASSEMBLING THE SNAP PAC LEARNING CENTER

A correctly inserted rack appears as shown here:

Note: The load panel
is not shown.

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-RCKS rack, connect the red wire to the +5V connection and tighten its screw
on the power connector as shown below.

4. (onnect the black wire to the -5V connection and tighten its screw.
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GETTING STARTED

5. Connect the green wire to the ground connector and tighten its screw.

Power connector
SCrews

Green wire(s)

Red wire(s)

Black wire(s)

Installing the SNAP PAC Controller

1. Remove the SNAP PAC controller from its packaging.
2. Install the controller on the SNAP rack as follows:
a. Align the controller's connector with the mating connector on the SNAP rack as shown in
the following illustration.
b. Seat the controller onto the connector.
c. Tighten the hold-down screw to secure the controller in position.
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ASSEMBLING THE SNAP PAC LEARNING CENTER

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

Installing the SNAP I/0 Modules
1. Remove the five SNAP 1/0 modules from their packaging.
2. Remove the screw terminal connectors from the tops of the modules and set them aside.

You will not use the terminal connectors that came with the modules, as the Learning Center
has already been wired for you.

3. Install the modules on the SNAP rack in the order shown in the table below.

~~( Module Positions ) %

SNAP Module Position on SNAP Rack

SNAP-IDC5D
SNAP-ODC5SRC
SNAP-AQV-27
SNAP-AICTD
SNAP-AIV

B w N = O

Module positions are labeled on the SNAP rack. Also, the module positions are in numerical
order from left to right as you face the load panel.

To install each SNAP I/0 module on the SNAP rack, follow these steps:
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a. Position the module over the connector, aligning the small slot at the base of the module
with the retention bar on the rack.

b. With the module correctly aligned over the connector, 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
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ASSEMBLING THE SNAP PAC LEARNING CENTER

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

SNAP-PAC-R1 ‘i SNAP-IDCSD
ol / SNAP-ODC5SRC
SNAP-AQV-27

7 / g
.’~/ SNAP-AICTD

¥ s ..——SNAP-AIV
e/,

™)

™

™

Removing a SNAP I/0 Module

If you insert a module in the wrong location, you can remove it as follows:

1. Use the SNAP module tool shown in the next illustration to retract and hold the release latch at
the base of the module.

Note that the release latch is located on the end of the module facing the back of the Learning
Center.
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2. While holding open the release latch with the SNAP module tool, pull straight up on the
module to remove it.

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

1. Snap the screw terminal connectors on the Learning Center’s wiring harness into the SNAP
modules in the following order:

a. Plug the first connector to branch off from the wiring harness (after the power wires) into
the first module, the SNAP-IDC5D.
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b. Plug subsequent connectors that branch off the wiring harness into the remaining
modules. Note that the connectors are on different lengths of wire to help indicate which
connector goes with each module. (The shortest wire corresponds to slot 0.)

2. C(arefully double-check your connections by comparing them with the following list of SNAP
modules and the corresponding wire.

~( Wiring SNAP Modules ) \

SNAP Module  Wire colors for corresponding connector on wiring harness

SNAP-IDC5D red, blue/white, red/white, orange/white, yellow/white
SNAP-ODC5SRC red, red, green/white, blue/white, purple/white, gray/white
SNAP-AQV-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. Plug the temperature sensor into the jack on the front left-hand side of the Learning Center
load panel.

NOTE: The four small prongs in the plug must align with the holes in the jack.

2. Tighten the threaded collar.
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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 the right side of the Learning Center base.

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 I/O Unit toa PC

The SNAP PACI1/0 unit requires an Ethernet connection to the PC running the PAC Project software.
There are three options to connect, as described below.

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

IP and subnet
mask of the second
network card (the
card the SNAP PAC
will connect to)

Second
network

card Connected using crossover

cable supplied with
Learning Center

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

AT-5 Eth |
Both systems connected GaT-5 Ethemet oable

to rest of network .
A network connection

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

The subnet mask of
your network

The Learning Center provides all the hardware to connect using Option 1; however, it my not be
desirable to remove your PC from an existing network. Options 2 and 3 preserve your PC's
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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 crossover cable
included with the Learning Center.

IMPORTANT: An Ethernet crossover cable must be used for this direct connection. The PC and the
/0 unit cannot communicate if a regular, or “straight-through,” Ethernet cable is used.

1. Plugone end of the blue Ethernet cable into the RJ-45 port on the SNAP PAC controller.
2. Plug the 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 a Network

The SNAP PAC1/0 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.

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.
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OPTO 22 PRODUCT SUPPORT

Phone: 800-TEK-OPTO (835-6786)

951-695-3080 NOTE: Email messages and

phone calls to Opto 22 Product

(Hours are Monday through Friday, Support are grouped together

7a.m.to 5 p.m. Pacific Time) and answered in the order
received; neither takes priority.

Fax: 951-695-3017

Email: support@opto22.com

Opto 22 Web site:  support.opto22.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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PAC Manager: Communicating
with the SNAP PAC

Skills

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

Scenario

In this lesson, you begin deploying the SNAP PAC I/0 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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CHAPTER 1: PAC MANAGER: COMMUNICATING WITH THE SNAP PAC

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 Use PAC Manager to:

with the SNAP PAC and to inspect its operation, but PAC Manager ot blEintalcommun cation

can be used for other maintenance and debugging tasks. with SNAP PAC systems.

@ Assign IP addresses.
® (reate Opto 22 tag database (OTG)

Workstation

Using PAC Manager files to configure I/0.These files tell
the brain what 1/O it has, what
Establish Communication scaling to use, whether to count
Listen for BootP ONs and OFFs, etc. An OTGfile is
Assign IP address especially useful if you have

multiple 1/0 units with similar
input/output points.
® Upgrade firmware to use the latest
enhancements to the brain's
capabilities.
.0TG iEIreate Opto tag database (OTG) ® |nspect the I/O processor
ile.

Upgrade Firmware

Configure I/O

Inspect the I/O unit

Read state and values
Write to points

T
e

= fynt? > EN
SNAP PAC * e
N S, ¢ ’
~
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
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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

Determine your PC's IP
address and subnet mask.
Use PAC Manager to assign
roadcast an IP and subnet mask
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
PC connected Determine the IP address

to rest of network and subnet mask of the

network card through
which the PC connects to
" the controller (consult
“| second ‘? s N your network administror).
network BootP e Use PAC Manager to assign

card Broadcast an IP and subnet mask

‘ l : $ compatible with the PC.
: IP: Subnet Mask:
IP:  Subnet Mask:

10.0.1.11  255.0.0.0
10.0.1.10 255.0.0.0

Option 3
Add the SNAP PAC to an existing network. What you need to do
Obtain an unused, valid IP
Network !
address and the subnet
mask for your network
I%thernet (consult your network
switch or hub administror).
BootP .
Broadcast Use PAC Manager to assign

this IP and subnet mask to
the SNAP PAC controller.

IP: Subnet Mask:
10.0.1.11 255.0.0.0

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 30.

1. Open the MS-DOS Prompt.

Choose Start =+ Programs =+ Command Prompt or choose Start =+ Run, type CMD
in the Run dialog box, and click OK.

2. Type ipconfig and pressEnter.
Your computer’s IP address and subnet mask are shown.

Choose a similar IP address for your I/0 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 XP [Version 5.1.26881
{C> Copyright 1985-2081 Microsoft Corp.

C:N>ipconfig

Windows IP Configuration

Ethernet adapter Opto 22:

Connection—specific DNS Suffix . - opto22.com

IP Address. . . . . . . . . . . . © 18.8.4.1
Subnet Mask H

3. (lose your Command Prompt.

Click the close button in the top right-hand corner of the Command Prompt window.
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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.

1. Launch PAC Manager.

From the Start menu, choose Programs = Opto 22 —+ PAC Project 8.0 = PAC

Manager.

(NOTE: The PAC Project version number may vary, e.g., 8.1, 8.2, etc.)

2. Listen for BootP request.

Select Tools =+ Assign IP address.

|Iew I—ielp
5 Inspect, ., Chrl+I
= Maintenance. .. Chrl+mM

Change IP Settings...

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

=5 Assign IP Address

ol Unitz Requesting IF Addresses

Status MAL Address | IP Address | SubnetMask | Hostname
00-40-30-00-B5-F2

| Gateway Addres

>

Unit has been Discovered - Add a Mapping for this Unit

MALC To IP Address Mappings

Cloze ‘ Help ‘

3. Turnonyour SNAP PAC Learning Center.

The power switch is next to the power cord connection.

MaCaddess | IP Address | SubnetMask | Hostname | Gateway Address | DNS Addiess

| &

Add...

T
I
|
T
I

Load List...

The controller is now broadcasting a BootP request for its network configuration.

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. Assignan IP address.

SNAP PAC Learning Center User's Guide




CHAPTER 1: PAC MANAGER: COMMUNICATING WITH THE SNAP PAC

a. Double click your controller's MAC address.

Units Requesting IF Addresses

| Status MAC Address | IP Address | Subret Mask | Hostrame [ Gateway Sddres

X

=5 Add MAC To IP Mapping

|Linit has been Discovered - Add a Mapping  MAC Address: 00-40-3D-00-B5-F2 =

MALC To IF Address Mappings ykddicss b s & il

| MAC Address IP sddress Subnet Mask: 255. 0. 0.0 Hress | DMS Address Add..
Gateway Address: o.o0.0.0
DWS Address: o.0.0.0
Host Mame:

| ok | Cancel ‘

| ¢ Load List...

Cloze Help

|‘1

b. Type asuitable IP address (10.0.4.1 is used in this training guide).
c. Type asuitable Subnet Mask (255.0.0.0 is used in this training guide).
d. Click OK.

This maps the MAC address to the IP address.
e. (lick Assign.

= Assign IP Address

Units Requesting IP Addresses

Statuz MALC Address IP Address Subnet Mask Hostname Gateway Addres
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
00-40-30-00-B5F2  10.0.4.1 255.0.00 0.0.00 0.0.00
< | &
Cloze | Help

Azsign

-
o

FELEE LLELS B

o

Save List...

Load List...

f. (Click Close.
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g. Click No when asked to

save the list of mappings. About 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/0 units.

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. Open the Inspect dialog box.
a. Choose Tools = Inspect.
b. Inthe Inspect I/0 Unit dialog box, type the IP address you assigned to the SNAP PAC I/0
unitand click Refresh.

a=na
2 PAC Manager

File Wiew  Help

Maintenance. ..

= Inspect 110, Unit

IP Address: |‘ID.D.4.‘I j Fart: |2DD‘I Timeout: {1000 ms  Status:|Status Read area last read at 03421707 14:07:27

Statuz Read

Statuz Read
A
Status Wiite ADDRESS DESCRIPTION VALUE s
= T 0xFFFF FO30 0004 Powerup Clear Flag PUC Needed PUC Receiwed (0)

Point Config 0xFFFF FO30 0008 Eusy Flag 0
Diigital Bank, i

0xFFFF FO30 0018 Loader Version El.la
Digital Paint 0xFFFF FO30 0000 Memory Map Version 1

0xFFFF FO30 001C Firmware Version EG.0a

Analag Bank OxFFFF FO30 00A0  Firmware Version Date 12/20/2006
% 0xFFFF FO30 0O0EO Firmware Version Time i ElbHR B
Analog Point

High Dersity 0xFFFF FO30 0020 Tnit Type 0x00000074
0xFFFF FO30 0050 Tnit Description SNAP-PAC-R1
System e 0xFFFF FO30 0024 I/0 Unit Hardware BRewision (Month) 1k
0xFFFF FO30 0025 I/0 Unit Hardware Rewision (Day) 24
Scratch Pad  » 0xFFFF FO30 0026 I/0 Unit Hardware Rewvision (Year) 2006
0xFFFF FO30 0028 Installed Ram 16777216
Datalog »
= S OxFFFF FO30 002E  MAC Address 00-A0-3D-00-DB-26
0xFFFF FO30 0034 TCP/IP Address 10.0.4.1
B OxFFFF FO30 0038 TCP/IP Subnet Mask 255.0.0.0
1 0xFFFF FO30 003C TCP/IF Default Gateway 0.0.0.0
Communications » 0xFFFF FO30 0040  TCP/IF Name Server 0.0.0.0
0xFFFF FFFF FO&0 Secondary MAC Address 00-40-3D-00-DE-27
Other » 0xFFFF FFFF FO50  Secondary TCP/IP Address 0.0.0.0
0xFFFF FFFF FO53 Secondary TCP/IP Subnet Mask 0.0.0.0
-
Cloze ‘ Help ‘

You can use the Inspect dialog box to examine all the features of the 1/0 unit. These features are
listed as buttons on the left. You can also use these buttons to test reading and writing to
points.

2. |Inspectan /O point.
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a. IntheInspect1/O unit dialog box, click Digital Point (Note: Make sure you click Digital Point
and not Digital Bank.)

b. Click point 3.

c. Onthe Learning Center load panel, press the Photo Sensor switch down. This puts it into
the On position.

d. IntheInspect dialog box, click Refresh.

=5 Inspect 10 Unit

IP Address: 110.0.4.1 j Port: ]2001 Timeout: {1000 ms  Status: |Digital Point area last read at 03/21/07 14:27.37
Diigital Point
Statuz Read
- Step 1: Chooze a module
glalisie [ModWe| 0 1 2 3]4 5 6 7]8 4 10 11]12 13 14 15 Twpe  Dig/none (0x00)
; s Step 2: Choose a point on the selected module .
Point Config ot T 2 3 - TR ETEY TR TR T Type:  Digital Input [0x100]
. HiT ‘ 3 : 5 || i Feature: Mone [0x00]
Digital Bank. : <l V24 L Name:
Digital Paint Read Area-
Analag Bank Address Description Yalue ] |Eefresh\|
- STATUS A
#Analog Paint 0+FFFF FOS0 00CO  Point State oM
- i LATCHES
High Density O«FFFF FOBO00C4  OnLatch o
O«FFFF FOS000CE  Off-Latch OFF
Syztem 3 COUMTER
O«FFFF FOBD00CC  Active ]
ScratchPad 0+FFFF FOS0 0000 Data 0
Datalog »
PID » Wirite Area
tate Counter State: Clear:
Ewvents 3
T : Counter On | 0=F030 00CS Counter 0=FOF0 000C
Communications »
I 100C4 Counter Off | 0<F030 00CC On-Latch | OxFOFOO10C
Other 3
Off-Latch | OxFOFO 020C
Cloze | Help |

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

Summary

PAC Manager provides essential tools for establishing network communcation 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 I/0 module and a
toggle switch.

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

+  PACManager creates configuration files that can be stored on the PC, downloaded to 1/0 units,
and imported into PAC Control.

+  PACManager can edit the configuration that is currently active on the 1/0 unit.

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

Skills

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 /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

Scenario

Using PAC Manager, you assigned your SNAP PAC I/0 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 PAC /0 unit so it can actuate outputs and read sensors
connected to your I/0 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

Photo-

8-

cereor SNAP hardware
mounted in
[3@ Alarm ;.;ifﬁo .| store cabinet

\ Alarm

switch
\ Fuel

—= Level Display
N —_— —_—
\ Inside /\ /\ /\ f\
Lights
N Temperature Freezer
door

Concepts

I/0 Configuration

In the previous lesson, you used PAC Manager to establish network communication with the SNAP
PACI1/0 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 1/0 unit. Configuration involves defining the I/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.
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PAC Manager and PAC Control

You could use PAC Manager to configure the I/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 1/0 units in PAC Manager, see the PAC
Manager Users Guide, form #1440.

Configuring I/0 and Building an PAC Control Strategy

PAC Manager Tasks
PAC Control Tasks

Assign IP Address

Configure I/O Configure Program
Upgrade Firmware C1 wo Control Engine and Debug
Inspect /O - M SNAP PAC io (Allows the PC running Control Logic
v ) PAC Control to communicate
Configure Communications E!El Points 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 /O 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:
«  (reating 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.
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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.

Workstation
PAC Control

Configure mode:

Configure Control Engine

e

8% SNAP PAC

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

Debug mode:

Download the strategy

Create Control 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

=8 ,mm the control engine.
jE'C' Control Engine Configuration:
g:g Interface between the PC and SNAP

PAC used for testing and monitoring
strategies.

Control Engine: The SNAP PAC's
onboard capability for controlling
one or more |/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).

1/0 configuration is contained in the PAC
Control strategy, allowing the controller to read
and write to the I/O unit.

Creating a New Strategy

1. Launch PAC Control.

From the Start menu, select Programs == Opto22 == PAC Prjoject 8.0 = PAC Control

Basic.

(NOTE: The PAC Project version number may vary, e.g,, 8.1, 8.2, etc.)

2. Open anew strategy.
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a. To create a new strategy, select File —» New Strategy.

b. Inthe Create New Strategy dialog box, navigate to the folder
C:\Program Files\Opto22\PAC Project 8.0\SNAP PAC Learning Center.

c. IntheFile namefield, type Convenience Store asthe name of the new strategy.

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

é e Shrategy.,., e, CtHHHH L |@ & ] @ ||T HE®e "\ A |¢ Het
o] Skrakeqgy...
Open Strategy I_[llﬁl[f]'l.:.’@|h“|*‘|**|0$10§n%

Close Strategy

Chrl4+5

u Save Strategy

8 Create New Strategy

Look jr: IE} SMNAP PAL Learing Center j & I‘j‘ v

archiedl |3 Completed inControl Strategy
IC5) Completed inDisplay Project
[C)PID Tukarial

Skrate
Skrate
Skrate
Open §

10T
2 Opkog
g Files of wpe:  [PAC Control Strategy Files [idb) | Cancel |

4 T -
S FTP Test Strategy

6 ExportIOConfig_Example

7 Ci\Strategiest, . \PointerTest
8 Ci\Strategiest, . \PointerTest
9 IoUnitEnabledTest

File name: IEonvenience Stare Open

Exit Ale+F4

Create a new skrategy |—

d. Click Open.
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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.

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

NEH fhnx AL g8Ee (hBoCcOON A ¥EREL
PSRN > u o BPESD || Rl F 8

Sl Coriverience Store
IC5) Control Engines
IC5) Subroutines Included
15 Charts
= I£5) variables
IC5) Mumeric Yariables
[C5) String Yariables
IC5) Painter Yariables

Strategy Tree

I3 Communication Handles
IE5) Mumeric Tables
[C5) String Tables
IC5) Painter Tables
15 IO Units

| z Conwenience Store |ﬂ‘, Powernp

C:\Program Files\Opto22\PAC Project 8.015MAP PAC Learning CentertConvenifihce Store.idb Configure MM él

Powerup chart—automatically
created with a new strategy

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/O points and variables. All charts, configured
hardware, and variables are listed for easy reference. Just expand and contract the folders by
clicking the plus (=) and minus (=) symbols to view components. Double-clicking any folder
displays dialog boxes for configuring or debugging.

To set up a convenient workspace, you can dock the Strategy Tree.

e. (lickthe Dock button (&) on the Strategy Tree.
f. Resize the strategy tree by dragging its right border until you can see the complete items.
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CHAPTER 2: PAC CONTROL: CONFIGURATION AND PROGRAMMING

g. Leave the Strategy Tree in the docked position.

( Strategy Tree in docked position:

1PAC Control Basic
File Edit Configure Chart Subroutine Ce

DS | % x| M
- NGB e

Convenience Store

L Subroutines:
Communication

parameters ‘ Sl & Converience Stu:;::e. Regsable PAC Control
between the PC # ) Control Engines code
nd th ntroller [ Subroutines Included

@ dt @ controlle H 2 Charts : FIOW ChartSZ

= 23 Variables The Powerup Chart is
Variables: # 7)) Numeric Variables provided With every
The variables you [# ) String Variables strategy and is used to
create when building =) Pointer Variables start other charts.

your strategy reside in
these folders. When
you create a variable,
you provide the
variable type. The
sorting is automatic.

) Communication Handles
# ) Mumetic Tables
[# () String Tables
|7) Pointer Tables
# I3 O Units € I/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.
1. Open the Control Engine Configuration dialog box.
a. Inthe Strategy Tree, double-click Control Engines.
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b. In the Configure Control Engines window, click Add.

* | PAC Control Basic
File Edit Configure Chart Subroutine Compile Mode Tools  Wiew  Window  Help

N | ¥ X | Ay | geEe|(nmoe e N A|gE

b

1
L

|50 Subroutines Included
+ |[5) Charts

= |5 Variables —
[SRIEIEE Configure Control Engines [£| ock 0
I String Varig
() Painter var] ActiveEngne
& comoonied [ K

155 Mumeric Taj - ; :
Engines Associated with Stateqe: -~ &

[

|5 String Tabl
(£ Pointer Ta
15 IO Units

add. | R -

Todify,.. |
Delete |
[Download Dptions.,, |

Select Control Engine

LConfigured Contral Engines:

tadif... |
Delete |

ok | Cancel |

NOTE: If other controllers have been configured on this computer, they are listed in the Select
Control Engine dialog box. If this is the first use of PAC Control on your workstation, the
Configured Control Engines field will be empty.

2. Add Control Engine configuration.
a. Inthe Select Control Engine window, click Add to configure a new control engine.
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Type SNAP PAC as the control engine’s name.

(Use descriptive names f
when naming items in PAC
Control. This practice makes
debugging and strategy

maintenance easier.). Control Engine Configuration

Configure Ethernet Connection ]

Select Control Engine

LConfigured Control Engines:

Type the Primary IP Address
for you[’ SNAP PAC |/O un |t A Configure control engine name and parameters:

Secondary |P addresS (for LContral Engine M ame: ]SNAF’ FALC
. Settings
redundancy) 1S nOt FErimary IP address: ] i, o0 . 4 1
Supported by PAC COHUO' Secondary IP address:] o . 0 .o .0 [PAL Project Professional Only]
Basic, butis supportedin PAC Fort | ZI—
Control Professional. Beties: R
(lick OK to close the Control Timeoutfmsect  [5000
Engine Configuration dialog
bOX ,Tl Cancel

Select the active control engine.

a.

b.

Select SNAP PAC from the list.
(lick OK to close the Select Control Engine window.

Select Control Engine

LConfigured Contral Engines:
Add...
Modify...
Delete

aK I} | Cancel |
A3

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
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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 (SN EG—_GS_—r— X
the Configure Control Engines windowand |, . .

. g clive Engine:
the control engine you wish to use does [SNAP PAC

not appear in the Active Engine field, select | Engies Associated with Stiategy:

the control engine from the list and click _ smboie |
the Set Active button. The selected Al
control engine name is then shown in the Moy
Active Engine field. Delete
Notice that control engines can be added, _ DovneadOptons._|

deleted, and modified from this window.

Cancel Help |

c. Click OK to close the Configure Control Engines
window.

d. Click the plus sign (=) to the left of Control Engine
in the Strategy Tree to expand the folder.

#1PAC Conirol Basic
File Edit Configure Chart Subroutine C

=" | 8%

=1 |5 Convenience Store
Sl g -cntrol Engines
£ SMNAP PAC
IC5) Subroutines Included
+ ) Charts
= | variables
IC5) Mumeric Yariables
[C5) String Yariables
IC5) Painter Yariables
I3 Communication Handles
IE5) Mumeric Tables
[C5) String Tables
IC5) Painter Tables
15 IO Units

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

4 . .

About Configure, Debug, and Online Modes: )
A PAC Control strategy is written and edited in Configure mode. When you switch to TIP: If you cant locate a
Debug mode, PAC Control saves, compiles, and downloads the strategy to the control feature or dialog box, check
engine. In Debug mode, you can examine and modify 1/0 point states and variable values. ;

. . that you are in the correct
You also can monitor the step-by-step execution of your PAC Control strategy. mode
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.
=] =" Configure =]7 Configure
Access 3 ‘ . ) a 5
Strategy Tree features | =W Online =W Online =
to: ' ) :
B--£7] ConvenienceStore Create and modify Check functional status of Make minor changes
é.-.ﬁ Control Engines control engines, charts, control engines. Monitor to existing strategy
i--£>] subroutines Included variables, and I/0 unit charts, variables, and point and then download
: configuration. values. Know if charts are just the changes.
E"EI Charts Basic editing mode running as intended,
E_l-ﬁ Variables of ioControl whether variables record
=8 : correct information, etc.
‘G (e Manipulate charts, variables,
and points in simulation
mode.
. y,

4, \erify 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.

a. Select Debug from the Mode menu. (You can also click the Debug icon in the toolbar.)
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This action saves, compiles, and downloads the strategy.

Switching to Debug mode prompts you with
messages:

b. Save your strategy when prompted.

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.

c. Acknowledge the message by selecting 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.
d. (lick Yes.

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

e. (lick yes.

NOTE: If you encounter problems downloading or
running your strategy, see the Troubleshooting
appendix in the PAC Control User’s Guide (Opto 22
form 1700). The PAC Control User’s Guide is
available online from the Help menu:

Help — Manuals — User’s Guide.

SNAP PAC Learning Center User's Guide

If strategy has not been saved

1 5ave Strategy

Changes have been made to the strategy. Do you
want t save the strateay before starting the:
debugger?
If power has been
turned off and on
|| Dlick Tarcel” to closs this since the last
window and not start the

debuger download

3| Click *ves" to save the strateay
2l and start the debugger.

PAC Control Basic

\l)) Powerup Clear Expected returnad from control engine.

If control engine’s memory has
been cleared (e.g., firmware
updated, memory cleared in
Debug mode, power turned off.

PAC Control Basic
P ) The contral enging's memory has besn deared,
4 Do you wish to continue downloading this strategy?
s Ho

If strategy is different or
has been revised
Download Warning PXI

Waming: The name and/or fimestamp of the sirategy to be downioaded does nat match
the name and/ar timestamp of the strateqy already in the active cantiol engine

Name of shateqy to download: Convenience Stars
Timestamp of strateqy to download:  |03/06/07 09:23.58
Mame of stiateqy in contiol engine: Convenience Stars

Timestamp of strateqy in control engine: [03A13/07 13:01:23

Warming: If you choose to continue, the strategy that is currently resident and running in
the control engine will be STOPPED, and REPLACED by this strateqy.

Continue download?

Yes ‘ g Help

Y

Downloading to "SNAP PAC LC*

W

L[]
Percent Complete: | 11.4 Time Elapsed (sec) [1
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5. Run the strategy
a. (lickthe Runbutton ( » ) to start the strategy.

"1 PAC Control Basic
File Edit Control Engine Debug Chart  Subroutine Mode Tools  VWiew Watch  Window Help

=) RN ACTRCE S

M ETE M e ca | oftr oo
X =
Convenience Store —
Fun Skrategy
= I Convenience Stare = Powerup

=1 [C5 Contral Engines
p- @ SMAP PAC
IC5) Subroutines Included
+ ) Charts
= | variables
+ |C5) Mumeric Yariables
[C5) String Yariables
IC5) Painter Yariables
I3 Communication Handles
IE5) Mumeric Tables 0

SystringTables (L M. ... . . Block 0

[T Pointer Tables (| M - - - - - - . Lo
# o younes (LM

b. Look at the lower right-hand corner of the PAC Control window. If there are no errors,
you are communicating successfully

rPAC Control Menu and Toolbars in Debug Mode A

When you switched to Debug mode, new tools became available to you:

1 PAC Control Basic

File Edit ControlEngine Debug Chart Subroutine Mode Tools Yiew ‘Watch Window Help
NSd|ihdx Ay ee j @rmmoeo\ A # S
I EC I L R A T EE Y

Configure, Debug, I J | l
and Online mode ——

buttons.The selected Run, Stop, Debugging  Watch Inspect Sniff
button (Debug) indicates and Pause tools window control communications
the current mode. buttons buttons engine
. J

6. View control engine status.
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Double-click your control engine, SNAP PAC, in the Strategy Tree.

* | PAC Control Basic

File Edit ControlEngine Debug Chart  Subrgsss

] | &

= ) Convenience Store
=I5y Control Engines

+ |5 Charts
=I5y Yariables
) Mumeric Variables
) String Yariables
=) Pointer Variables
5 Communication Handles
) Mumeric Tables
} String Tables
) Pointer Tables
3 10 Uniks

The Inspecting dialog box describes the versions of the loader and firmware on the controller. It also

Inspecting: SHAP PAC

Device Type: SHAP-PALC-R1
Address: 10.0.4.1
Loader Version:  R1.1a

Firmnware Yersion: B8.0a

Wersion Time: 11:15:15 20 December 2006
“olatile Rék: 5.00 ME free
Perzistent BAR:  1024.00 KB free
File Space Awvall. 1.76 MB
Device Time: 123112 22 March 2007 Sync time to PC
Message Queue: 0 View Messages
Strategy Info
Mame:  Convenience Stare
Time: 132285 22 March 2007 Charts Running: 0
Statuz:  Running |—'_’_
Autorur: 7 Enabled Disabled i M
Archive: [NOT AWAILABLE )
Communication
Loop Time: 2 msec
Up Time: 83406 zeconds [23 hours, 10 minutes, B seconds)

Errars:

Cloze

Mo Emor

provides information about the controller's memory:

« A SNAP PACR controller has 8 MB of RAM on the control side, T 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.

+  Loop Time 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.

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.

SNAP PAC Learning Center User's Guide

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.
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7. Return to Configure mode.

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

a. (lose the Inspecting dialog box.
b. Click the Configure mode button on the toolbar or choose
Mode == Configure.

Configuring the I/0 Unit

1. Configure the I/0 Unit.
a. Double-click 10 Units. (You can also right-click /0 Units and choose Configure.)
b. Click the Add button or double-click in the list box to open the Add I/0 Unit dialog box.

| PAC ControlBasic

Eile Eciit gon.ﬂgure CHar.L Subroutine Cﬁmpjle I-\_ﬂade .'.I.'gols Eiéw .\;_Vindow -ﬂelp

N & @G | G@ e kD@ OCON A | FiEES
HIEHE 3= _ o
e #1 Configure 1/0 Units @
— -\';.3 C.onveﬁié-n.ce Stare : T =0T
Mame Type | Port | Address | Watch... i .

= |5 Control Engines
& SMAP PAC
[ Subroutines Included
+ 5 Charts

1 Add 170 Unit

= I5) Yariables

=) Murneric Yariab Infarmation
=) String Yari Hame: iSNAP_PAE_io
() Painter o
) Commiggeation Handles Description: J
) Mume € Tables
i < Type
Strirg Tables =L
i Type: |stap-Pac-R1 ~|
Close
Addressing
-
Frimary Address; o, 0., 4 .1
l |
FPort: 2001

Communication from control engine

¥ Enable communications from control engine
Timeout and dizable communications after |1 zecond(z]

Device Options

For temperature points, use degrees % Fahrenheit ¢ Celsius

[~ ‘watchdog timeout after ]— zecond(z] of no communications

I Maximum scantime of ]— millizeconds for the analog and high-density digital scanner.
I Masimum scantime of ]— millizeconds for the digital scanner [4-channel modules).

QK E | Cancel ‘ Help ‘

c. Type SNAP PAC io inthe Name field. Notice that spaces are converted to underscores.
d. Select SNAP-PAC-R1 as the Type.
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e. Select Fahrenheit. e N
£ Tvoe the IP add e desianated About Watchdog
- lypelnelra i €55 YOU'VE designate The Watchdog option is used to monitor
for the I/0 unit. Because the activity on the port. When a watchdog is
SNAP-PAC-R1 is a combined controller enabled and no communication is received

for the specified time interval, the unit
assumes a watchdog state, which sets
designated digital and analog output

and 1/0 unit processor, you use the
same IP address for the /0 unit as you

used for the control engine. points to pre-determined values. In this
There is no need to change the default strategy we are not using watchdogs.
Port or Watchdog settings. N\ J
g. (lick OK to close the Add I/0 Unit
dialog box.
h. Leave the Configure I/0 Units dialog box open for the next steps.
A Configure 170 Units rz|
ame - ype . Port Aress atc:h... Enabled | | Add...
SNAP PAC o SMNAP-PAC-H1 Ethern..  10.0.41  Digabled Enabled Modiy..
Delete
1/0 Paints...
FID Loops...
R
< >
Cloze Help

Configuring 1/0 Points

Configuration involves identifying each module attached to the I/0 unit and specifying which points
are in use. (Configuration prepares the 1/0 unit for use by PAC Control flowcharts, which will be
explained in Lesson 3.) I/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 1/0 points that
you will need using the all-at-once method.
1. Define a digital input module.

a. Click the 1/0 Points button.

SNAP PAC Learning Center User's Guide



CHAPTER 2: PAC CONTROL: CONFIGURATION AND PROGRAMMING

b. Select module [00].

Mame Type Fort Addresz | Watch.., | Enabled | | Add... |

SMAP_PAC io SHAP-PAC-R1 Ethem.. 100471 Disabled Enabled |
HModify...
Delete

PFID Loops...

1 Configure 170 Points

140 Urit: ;SNAP_F'AE_io Type: |SHAP-PAC-R1

Modules and Paints Type Features / Subty... &

tadify.
Delete

Move To

CopyTo =

Expand All

Collapse Al

140 Uriit: |SNAP_F'AE_io Type: |SHAP-PAC-R1

_I\iodules and Fointz Type

1 Add Module

Tupe:

Drigital Dutput |
Analog Input
Analog Dutput
= wpand Al

4 | Module: D—|

SMAP-IDCE: 10 - 32 VDAL ollapse Al
Cloze Help SMAP-IDCE-FAST: 25-16%DC
| [SNAP-IDCSFAST-A: 15- 324DC

SNAPIDCSMA: 10 - 32 VDCAAC Man/huto Switch
SHAPIDCE-5W: Dy Contact Switch

SHNAP-IDCS0: 4 - 24 VDL

SMNAP-IDCHG: 35 - 75 WACADC

SMNAP-IDCE-HT: 15 - 32DC

SHAPIDCE-SW-MC: Dy Contact Switch
SMAP-IDCEFM: 10 - 32YDC

SMAP-IDCEDFM: 2.5 - 28YDC

SMAP-IDC-32: 10 - 32VDC

SMAP-IDC-16: 10 - 32VDC

SMAP-IACE: 90 - 140VDCAALC

SMNAP-IACHA: 180 - 280 WDCAMAC

SMNAP-IACEMA: 90 - 140 VDEABE Man/buta Switch
SMNAP-IACEFM: 90 - 140D AL
SMAP-IACHAFM: 180 - 280 VDCAAC
SMNAP-IAC-16: 90 - 140 VDCAMALC

SMNAP-AC-A-16: 180 - 280 WDCAAC

QK I Cancel Help

d. Select Digital Input as the Type.
Select SNAP-IDC5D: 2.5 - 28 VVDC as the Module.
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f. Click OK to close the Add Module dialog box.
The module is now defined in the Configure I/0 Points dialog box.

i | Configure 170 Points |:||§|r>__<|
140 Unit: |SNAP_F'AE_io Type: |SMAP-PAC-R1
Modules and Paints Type Features / Subty... = l:l
ESl] (00] 5HAP-IDCSD: 8YDC Digital Input —
Modify...
Delete
0 | 5 |— Expand All
Collapse Al
Cloze | Help |

2. (onfigure a digital input point.
a. (lickthe plus symbol (=) next to the digital input module you just added.

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.

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

i | Configure 170 Points IZHE@

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

tModules and Paints Add...
= |j [00] SMAPHDCED: 25 - 28%DC
0 Mot Uszed 4
Add Digital Point %]

Mame: |Emergenc:y
Description: |

4 Expand All
Type: = Collapse &1

Clase | Lo Module: | J

Features: | Mone j
Drefault: o Mo (7 Yes

Watchdog: & Mo

[v Enable communication

QK [: | Cancel | Help

B

c. Type Emergency for the point name.

d. Click OK to close the Add Digital Point dialog box.
3. Configure the remaining digital points of module 0.

a. Repeat Step 2 for the remaining points on module 0.
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b. Double-click each point to access the Add Digital Point dialog box and assign it a point
name. Use the following names for points 01, 02, and 03:

Point Name

1 POS

2 Freezer_Door

3 Photo_Sensor

NOTE: Type the point names exactly as shown here.

When complete, your Configure I/O Points dialog box will appear as follows:

#1 Configure IO Points |'__||'E|r5__<|
170 Urit: [SNAP_PAC o Type: [SHAP-PAC-RT

Modules and Paints Type | Features / Subty... = Add... |

= [} [00] SMAPDCSD: 2.5 - 28%DC Digital Input
I“'%“_' 0 Emergency MNone
1 4 pos Norne
I“'%“_' 2 Freezer_Door Mone
I“'%“_' 3 Phato_Sensar Mone

[07] Mot Used [
- | | . |— Ex=pand &l

Collapse Al

[ vodty |
L
[ e
LoomTo 7]
E=EN

4. Configure a digital output module.
a. Double-click Module 01.
b. Choose Digital Output for Type.
c. Choose SNAP-ODC5SRC: 5 - 60 VDC Source for Module.

P : #1 add Module 53
| Configure I/0 Points, —
Type:
140 Unit: |SMAP_PAC_io DiEitaI InEut
- Analog Input
todules and Paints Analog Output

= |3 [00] SMAP-IDCED: 2.5 - 28D
T 0 Emergency

il | pOg Module:

I+

U 2 Freezer Do SHAP-ODCESME: 5 - 60 VDC Sink
= N SHAP-ODCS: 0, =

e 3 Photo_Sergtr SNAP-ODCER: Fom & Relay (ND]

SNAP-ODCSRE: Form B Relay (NC)
SNAP-ODCEMA: 5 - 50 YDC Mandiuto Switch
SNAP-ODCS 5 - B0YDC lsolated
SNAP-ODCHA 5200 VOC lsalated
SNAP-ODCESRCFM: 5 - 60 VDT Source

1 SNAP-ODCHSNKFM: 5 - 60 VDC Sink.
SNAP-ODCSRFM: Form & Relay (NO)
SNAP-ODCERSFM: Form B Relay NC)

Close Help SNAP-ODCEAFM: 5 - 60YDC Isolated
SNAP-ODCHAFM: 5200 YDC lsolated
SNAP-ODCHASNK: 5-200%DC Sink
SNAP-ODC-32-SRC: 5 - B0VDC Source
SNAP-ODC-32-5NK: 5 - B0YDC Source
SNAP-DACH: 12 - 250 WAL

SNAP-DACHME: 12 - 250 AL Mandhuta Switch
SNAP-DACH, 12 - 250 VAL solated
SNAP-DACHFM: 12 - 250 VAC
SNAP-DACHFM: 12 - 250 AL lsalated

QK h Cancel Help
A3
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d. (lick OK to close the Add Module dialog box.
e. Expand the points for Module 01 (click m).
5. Configure digital output points.

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

a. Double-click Point 0.

- | Configure 1f0 Points

170 Urit: [SMAP_PAC ia Add Digital Point
[ Modules and Points T
=[] [00] SNAP-IDCED: 25 - 28YDC o [
T 0 Emergency Description: ]
Y 1 POg
LU 2 Freezer_Door . Tetail =
11";‘_" 3 Photo_Senzg LR :
= pl 1011 5MAPODCSSAC: 5 - GovDC 5| | Medules  [SNAPODCSSAC 6 E0VOE =l
L4 Features: ]None _:J
1 Default: * Mo  Yes
Watchdog: © Mo Yes
Cloze Help
w Enable communication
0k, h Cancel Help
1
b. Type Alarm.
c. (lick oK.
d. Repeat Steps 5a through 5c¢ for points 05, 06, and 07, assigning the following names:
Point Name

1 Freezer_Door_Status

2 Inside_Light

3 Outside_Light

NOTE: Type the point names exactly as shown here.
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When you are finished, your Configure I/0 Points dialog box should appear as follows:

A Configure 1/0 Points |__||E|r§__<|
170 Urit: [SNAP_PAC o Type: [SHAP-PAC-RT
Modules and Paints Type | Features / Subty... = Add... |
= |j [00] SMAPHDCED: 25 - 28%DC Digital Input
I“'%“_' 0 Emergency MNone
1 4 pos Hane
L 2 Freezer_Door Maone
LU 3 Phato_Sensor Maone
= - [01] SMAP-ODCRSRALC: &5 - BOWDC Source  Digital Dutput |-
0 lam Maone
B"’—_“,' 1 Freezer_Door_Status Mone
B"’—_“,' 2 Inzide_Light Mone Ex=pand &l
3 3 Outside_Light None
0—+ |
ot e I |
d ! I
Cloze | Help |

6. (ollapse the points from modules 00 and 01.
Click the minus symbols ( =) next to Modules 00 and 01.

7. Configure an analog module.
a. Double-click Module 02 (or select Module 02 and click Add).

1 Add Module 3

Tupe:

Diigital Input
Drigital Dutput
Analog [hput

| | Fonfi, L
- | Configure I/0 Points,

140 Unit: |SMAP_PAC_io
Module:

Modules and Paints gmigigig 6
+ [ [00] SNAPADCED: 252 28VOC | |anapenins.
+ ﬁ [01] SMAP-ODCRSAG & - B0 YWD SMAP-A0N-F

L SNAP-A0&-23
SNAP-A0&-23-5RC
5

SNA
SNAP-ADD-29

Cloze Help

DI‘“ | Cancel Help

L)

b. Select Analog Output as the Type.

c. Select SNAP-AOV-27 as the Module.

d. (lick OK to close the Add Module dialog box.
8. (onfigure and scale an analog point.
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a. Expand the points below Module 02.
b. Double-click Point 0.
c. Type Fuel_Display for the Name.

d. Choose SNAP-AQV-27: -10 - +10 VDC (Scalable) for Module.

Add Analog Point

X

Mame: |FueI_DispIay
Description: |
l«;—j Configure I/0 Points, Lope: :|
Module:  |SMAP-A0V-27: 10- +104DC |
170 Unit: [SMAP_PAC_io 5 0-+10
( 5 S0 +10%
Modules and Faints Full Range Clamping
+ [ [00] SNAP-DCED: 2 5P voc| | Units VDT [vDC |
+ @ [01]5NAP-0DCESRISE - B0V | | [0 | |
= [l [02] SNAP-A0Y-27 B
Upper: |1D | |
Clear
Drefault: o Mo  ‘Yes
Watchdog: & Mo  Yes
[v Enable communication
4
QK | Cancel Help
Cloze Help
1
e. Typg the following values in the TT———
Scaling group:
—  Units: Gallons Nams:  [Fuel Display
Description: |
- Lower—Actual: 0
—  Lower—Scaled: 0 e =
Module: | SNAP-40V-27: 10 - +10VDC [Scalable) |
—  Upper—Actual: 10
Scaling
- Upper— Scaled 10000 (NOTE Full Range Clamping Actual: Scaled:
Do not use a comma separator, f”"“ :\:[;E :VDE :\D’DE :sa"m
Lower: |-
and make sure to type 10000
) d f]OOO) Upper: [10 [ [10 |10000
InStea 0 ! Clear Drefault
f. Click OK to close the Add Analog
Drefault: o Mo  ‘Yes

Point dialog box.

Watchdog: & Mo  Yes

[v Enable communication

Cancel

X
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( . )
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 Re Gallons
on load panel equals
P 10 4— 10,000
012345678910
equals
- 0 <q— 0
0VDC signal to meter on load panel
Although the module can output -10 VDC, 5 _5000
the meter is at minimum when the output
is 0 VDC.
-10 -10,000
Scaling the Meter: Inserting the Correct Values
Edit Analog Point 3]
VDC Gallons
Mame: IFueI_Meter
Desopticr: | == 10 equals 10,000
Tvpe: Ipt 'l
P — 5 5,000
Module:  [SNAP-&Y: 10 +10VDC [Scalable] ~|
Scaling
Full Range Clamping Actuy Scaled: 0 equals 0
Urits:  [vDC | VD |Gall S/
Lower |-1D I 0 1] _5 ~5.000
Upper: [10 | J10 [10000 *J
Clear Default
_I —I -10 -10,000
Default: ® No  Yes
Wwaatchdog: % Mo 7 ves
¥ Enable commurnication
Cancel Help
. J

9. (onfigure module 3.
a. Double-click module 03 (or select module 03 and click Add).
b. Select Analog Input as the Type.
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c. Select SNAP-AICTD as the Module.

A Add Module

Tupe:

X

Diigital Input
Crigital Output

Analog Dutput

|

- | Configure I/0 Points,
Module:

140 Unit: |SHAP_PAC in Type] |SHNAP-AIARMS
SHAP-ALARMS-i

Modules and Points
+ [j [00] SMAPADCSD: 25 - 28%
+ |j [01] SMAP-ODCESAC: & -
= Li [02] SMAP-&0Y-27

55 0 Fuel Display

SMNAP-AICTD-4
np SNAP-AILC
- SMAP-AILC-2
C Source  Digital Outl | ShAP-AlMA
Ainalog O SMAP-AlMA
SMNAP-AIMAZ-
SMNAP-AIMAISRC
SMNAP-AlMA-4
SMNAP-AlMA-32
SMNAP-AlMY-4
SMNAP-AIMY2-4
SMNAP-AIPM
SMAP-AIRATE
SMAP-AIRTD
SMNAP-AITM
SMAP-AITM-i
SMAP-AITM2
SMAP-AITM24

CRIAD AIThd O

Help |

Cloze Help b

>

|«

d. Click OK to close the Add Module dialog box.
10. Configure module 3, point 0.

a. Expand the points below module 03.

b. Double-click point 0.

c. Type Store_Temperature for the Name.

Add Analog Point

Mame: |St0re_T emperature

Description: |

r T

| Configure I/0 Points, Tupe:

Module: |SNAP-AIEITD: ICTD Temp. Probe
140 Unit: |SMAP_PAC_io

Modules and Faints Full Range

+ _[j [00] SHAPADCSD: 25 - 28%0C

Units: |Degrees F
+ |j [01] SMAP-ODCESRAC: 5 - 60D

|
Lower: |-4D | |
|

= [ (02 SNAP-ADYV-27
2= 0 Fuel_Display Upper: {302 [
= B (03] SNAP-AICTD
Drefault: o Mo  ‘Yes

Watchdog: & Mo

[v Enable communication

oK h Cancel | Help
Cloze Help 'y

X

d. (lick OK to close the Add Analog Point dialog box.
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11. Configure module 4.
a. Double-click Module 04 (or select Module 04 and click Add).
b. Select Analog Input as the Type.
c. Select SNAP-AIV as the Module.

i

* | Configure 1/0 Points =
' : 1 &dd Module
140 Unit:  |SHAP_PAC io Tup T
| Modules and Points [ Tvpe
+ [0 [00] SNAPADCED: 25 - 28YDC Digital In

j [+ ﬂ [01] SMAP-ODCESAC: 5 - B0VDC Sowce D
| = [ (021 SNaP-ADV-27
5= 0 Fuel_Display

Module:

SHAP-AIMAL
SHAP-AIMAZL
SHAP-AIMA-SRC
SHAP-AIMA-4
SHAP-AIMA-32
SHAP-AIMY-4
SHAP-AIMY2-4
SHAP-AIPM
SHAP-AIRATE
SHAP-AIRTD
SHAP-AITM
il | SHAP-AITM-
SHAP-AITM2
] SHAP-AITM24
Cloze Help SHAP-AITH-8
- = | SNAP-AY
SHAP-AN-
SHAP-AI-4 =
SHAP-AN-32
SHAP-AN2-
SHAP-ANAMS

CRIAD ANDRAC |

0K N | cancel | Hep
L)

|

| = ) (03] SNAP-AICTD
| T 0 Store_Temperatyy

Analog |

4

d. Click OK to close the Add Module dialog box.
12. Configure module 4, point 0.

a. Expand the points below module 04 and double-click Point 0.
b. Type Fuel_Level for the Name.
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c. Choose SNAP-AIV: -10 - + 10 VDC (Scalable) for Module.

Add Analog Point

140 Unit: [SNAP_PAC io

Modules and Pointz Hanz iFueI_LeveI

+ [} [00] SMAP-DCED: 25 - 28YDC Descriptior: |
+ 3 [01] SMNAP-ODCSSAC: 5-60YDC Sq
= [ [02] SNAPAOY-27

: Tuvpe: Iiu oLt ¥ I
55 0 Fuel_Display
Module: ISNAF’-AIV: 10 - +10%DC [Scalable] vI

= ﬂ [03] SMAP-AICTD
f';';i 0 Store_Temperaturs

TCEED:

= m [04] SNAP-A1Y Unitz: |VDC I |VDC IGaIIons
11 et Lz Lower: I-‘ID I ID ID
Upper: [10 | |5 |10000
T | Clear Drefault |
Cloze | Help | Default: * Mo  Yes

Watchdog: & Mo 7 Ve

¥ Enable communication

0k, I Cancel Help

d. Type the following values in the Scaling group:
— Units: Gallons
— Lower—Actual: 0
— Lower —Scaled: 0
—  Upper—Actual: 5
—  Upper — Scaled: 10000
e. Click OK to close the Add Analog Point dialog box.
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. . )
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 10VDC... ...correlates to two points
on your scale
VDC Gallons
10 20,000
Min Max
L . 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, 0-10VDC,
4-20 mA.
Scaling the Potentiometer: Inserting the Correct Values
— VDC Gallons
Mame: |Fue\_Leve| 10 20,000
Description: |
T 5 equals 10,000
Module:  |SNAP-AIY: -10- +10VDC (Scalable] |
0 equals 0
S g
Full Range Aclujm Scaled:
Urits:  [vDC [ |v‘[y |W
Lower. [-10 [ o o -5 ~10,000
Upper: [10 [ |5 [1o000 e‘
Drefault -10 -20,000
Drefault: & Mo  Yes
Watchdog & No
v Enable communication
Cancel Help
J
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The Configure I/0 Points dialog box now shows this configuration information:

A Configure 170 Points |'__||'E|r‘5__<|
140 Uit |SNAF‘_PAEI_i0 Type: |SNAP-F’AE-F|1 [analog/digital]
tModules and Paints Type | Features / Subty... | Unitz | Enabled Ref Count | -~ Add... |
= |j [00] SMAPHDCED: 25 - 28%DC Digital Input
I“'%“_' 0 Emergency Maone Enabled 1]
1 4 pos Mone Enabled O
I“'%“_' 2 Freezer_Door Maone Enabled 1]
I“'%“_' 3 Photo_Sensor Maone Enabled 1]
= - [01] SMAP-ODCRSRALC: &5 - BOWDC Source  Digital Dutput
0 lam Nane Enabled O
B"’—_“,' 1 Freezer_Door_Status Mone Enabled 1]
B"’—_“,' 2 Inzide_Light Mone Enabled 1] Ex=pand &l
B"’—_“,' 3 Dutside_Light Maone Enabled 1]
Collapse Al
= |ﬂ [02] SMAP-ADN-27 Analog Dutput
OM_, 0 Fuel Display A0-+10%DC .. Gallons Enabled i} |
= - [03] SMAP-AICTD Analog Input
IM,_ 0 Store_Temperature ICTD Temp. Pro... DegreesF  Enabled 1]
= - [04] SMAP-AIY Analog Input
IM,_ 0 Fuel Level A0-+10%DC .. Gallons Enabled 1]
[05] Mot Used -
d | I
Help

13. Close the Configure I/0 Points dialog box.

Making the Strategy Independent of Specific Controllers

If you have more than one SNAP Ethernet-based /0 unit, you could build a system in which the
SNAP PAC I/ unit controls all the units with one strategy. This diagram shows a hypothetical SNAP

SNAP PAC Learning Center User's Guide



CHAPTER 2: PAC CONTROL: CONFIGURATION AND PROGRAMMING

PAC /0 unit controlling other units. Notice that the I/O unit running the control strategy has local
/0, meaning the I/0 is on the same unit as the control engine.

Local and Remote |/O

SNAP_PAC io
Control Engine on 10.0.4.1 10.0.4.1 Local I/O

E'C] 170 Units 1/0 local to unit 10.0.4.1. When the
&t- % SNAP_PAC _io control engine is on the same unit,
& M io_Unit_2 there are two ways to address

e - ) 1 thisl/O:
[~ 55 io_Unit.3 1.1P 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 (self)
three I/O units 10.0.4.1, controls

three I/0 units.

io_Unit_2 io_Unit_3
10.0.4.2

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

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
IP-address within the I/0 unit configuration (e.g., 10.0.4.1), you hard-coded all interaction with the
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/0 at the named IP address. Next, you'll see how to configure your I/O unit so that it is always local
regardless of which IP address you may assign to the hardware.

Network Interface

IP:10.0.4.1

: . =7 1o unit
Write to I/0 unit at o - Z‘:n’.? SNAP_PAC_io

E]-f_:'j Points

1P:10.0.4.1

p—
JI_I_H_ Point 0
I

Tu‘r)r;i(:‘r:- Write to I/O unit at \ildlress: L 1< point 1
IP:127.00.1 — . Tx o2
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1. Open the Edit I/0 Unit dialog box.
a. Double-click SNAP_PAC _io in the Strategy Tree.

I-w PAC Control Basic
| File Edif t_oﬁfigure Chart §L.|br0u.t|ne Comgllé Mode Tgﬁls Eiew ﬂinl.:low ﬂelﬁ
0 5 a4 n J_l; RDDOO\A.ﬁ!_‘ﬁn;‘c:ﬁ
Eas (g A 1 Edit 170 Unit
Information
= |5 Convenience Store e ]SNAP FAC n
= [ Control Engines iz i
& SMAP PAC Description: |
159 Subroutines Included .
+ 5 Charts rpe
=[5 Variables Type: SHAP-PAC-RT
=) Mumeric Yariables e
Skring Variables lehmlel
Pointer Yariables Primary Address: T27s 0 % 0 24

=) Communication H
) Mumeric Tables

Fort: 200

Communication from control engine

String Tables

Fointer Tables
¥ Enable communications from control engine

Timeout and dizable communications after i‘l zecond(z]

Device Options

For temperature points, use degrees % Fahrenheit © Celsius
[~ ‘watchdog timeout after = zecond(z] of no communications
™ Maximum scantime of | 1000 millizeconds for the analog and high-density digital scanner.

I Masimum scantime of | 100 millizeconds for the digital scanner [4-channel modules),

Cancel | Help ‘

%

b. Type127.0.0.1 for the IP Address.
c. (lick OK to close the Edit I/0 Unit dialog box.

2. Download and run your strategy.
a. Choose Mode == Debug or click the Debug button on the toolbar.

b. Acknowledge any download messages.
c. 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. Open the View I/0 Unit dialog box.
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a. Double-click the Points folder.

¥ oo
- I PAC Contro

File Edit Control Engine Debug

Chart Subroutine Mode Tools Yiew ‘Wabch Window Help

] # btk e :
W SNAP_PAC io® (scanning)
5 1
a9 g = || Name: SNAP_PAC.io
e &) Covenience Store Errar: |None Enable Comrn.: mzj
= [ Contral Engines Paints [Detaied] ] Paints [Compact] ] PID Loaps | Information ]
4 SNAP PAC
; Madule | chit | Name [ Type [l Al A
) Subroutines Included =
5 B charts |j [00] SMAP-IDCED 1] Emergency [ Input OFF OFF
o B Variables 1 POS [ Input OFF OFF
=) Mumeric Yariables 2 Freezer_Door O Input OFF OFF
(5 String Yariables 3 FPhoto_Sensor [ Input aFfF OFF
) Pointer Yariables - [1]SHAP-ODCSS.. O Alarrn D Output  OFF OFF
) Communication Hay 1 Freezer_Door_Status [ Output  OFF OFF
=) Mumeric Tables 2 Inside_Light D Output  OFF OFF
(=) String Tables 4 3 Outside_Light D Output OFF OFF
(=) Painter Table [ [02] SNAP-ADY-27 O Fuel_Display AOutput 0 0 L
=I5 IO Units 1 T
= G SMAP_PAC o Bl 03] SNAP-AICTD O Stare_Temperature Alrput 0 77.99612
1 MotUsed e e e
B [04] SMAP-AI i Fuel_Level & Input 0 2959201
1 JeEd 000 mmes ocmmaan s
os = e e
M e —— e e il
| B
ol | Addwatch | wiew. | Help
-—

You can use this dialog box while your strategy is running to monitor

points and to force input or output values.

2. Observe point states and values.
a. While viewing the I/0 unit, turn on and off the switches on your Learning Center.

You will notice the

5.5 "SNAP_PAC_jo™ (scanning)

states of these points | wame: snap_pac_io
|n the XVAL CO|UI’Tm Error: |N0ne Enable Comm.: -il
b. Turn yOUI’ FU€| |_eV€| Faints [Detaied] l Paints [Compact] ] PID Laops | Information ]
potentiometer and Madule | chit | Name [ Type  [mwaL  [oval A
. . . |j [00] SMAP-IDCED 1] Emergency [ Input OFF OFF
noticeits valueinthe 1 POS Dinput  OFF OFF
2 Freezer_Door [ Input OFF OFF
XVAL column. 3 Phato_Sensor Dlnput  OFF O
NOTE YOU may need - [01]SMAP-ODCES... O Alarm D Output  OFF OFF
’ 1 Freezer_Door_Status [ Output  OFF OFF
to scroll down the 2 Inside_Light D Output  OFF OFF
I|St tO see the 3 Outzide_Light [ Output  OFF OFF
. |ﬂ [02] SMAP-ADN-27 0 Fuel_Dizplay AQutput 0 0 L
Fuel_Level point. 1 Notbssd e e e
- [03] SMAP-AICTD 1] Store_Temperature A Input 1] Ta.42252
1 MotUsed e e e
- [04] SHAP-&Y a Fuel_Level A Input a 29584
1 MotUsed e e e
s e e e e
mel e b
< | &
Add Watch Wiew... Help
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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 VAL 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.

IVALs and XVALs in ioControl

The link between IVAL and XVAL

can be disabled

for testing and
debugging.

l

State of field device
is reported to I/0 unit

o) V. \Field device (LED)
i o

<]
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1. Write to an output point.
a. Inthe View I/0 Unit dialog box, double-click Point 05, Freezer_Door_Status.

5.5 "SNAP_PAC_jo™ (scanning)
Mame: SMAP_PAC io

Error: |N0ne Enable Comm.: -il
Points [Detailed] l Paints [Compact] ] FID Loops | Infarmation ]
£ "Freezer_Door_Status” (scanni... | ;ylpe t | E:FL | E\;?L =
npul
s B Dinput  OFF OFF
2 Freezer_Door [ Input OFF OFF
2 Photo Sensor . Dlnput  OFF oM
. [01]SMAP-ODCES... O Alarm D Output  OFF OFF
1 Freezer_Dioor_Status D Output
2 Inside_Light [ Output  OFF OFF
3 Outzide_Light [ Output  OFF OFF
|ﬂ [02] SMAP-ADN-27 0 Fuel_Dizplay AQutput 0 0 L
1 MotUsed e e e
- [03] SMAP-AICTD 1] Store_Temperature A Input 1] 783616
1 MotUsed e e e
. [04] SHAP-&Y a Fuel_Level A Input a 2959.201
1 MotUsed e e e
[05] e e e
et - b
< | &
Close | Addwatch |[ Wiew.. |  Help

b' C“Ck the Maximize bUtton (H) £ "Freezer_Door_Status” (scanni... |:||§|P5__<|
You can write to an output point by changing the | e [ =vaL ‘

XVAL:
c. Click the up-down arrows in the XVAL field to - _———
h 0 ethe O]Cf state 1o On " Freezer_Door_Status® (scanni... |._||E|P5__<|
Cha g : Mame: Freezer_Door_Status
d. C“Ck Apply Type:  Digital Output, SMAP-ODCESAC: 5 - 60D C Source
: Drefault: Last
Notice that your Freezer Door Status LED is on. Enor: [None
. I8AaL: HAL
e. Repeat to turn off the light. Sae
f. Click Close. Eratie conm: ]
2. Examine other points. | Addwotch|  Heb |

You can open other points from the View /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):
a. Double-click any of the points in the View I/0 Unit dialog box.
b. Expand their view dialog boxes.
c. Turn onand 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.
3. Return to Configure mode.
a. When finished examining points, close all dialog boxes.
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b. You may leave your strategy running.
c. 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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PAC Control: Flowcharts

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/0 configuration allows you to actuate any
devices and read any sensors connected to your /O 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 PACI/O unit; however, this isn't the only
possible use of these systems. For example, you may have several SNAP PAC1/0 units, each
controlling a different process and therefore running different strategies. Or you may have two or
more SNAP PACR systems controlling identical processes in different areas and running the same
strategy. You can also deploy one SNAP PAC I/0 unit with a strategy and other SNAP Ethernet-based
/0 units with no strategy that are controlled by the master I/0 unit.
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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.

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 /0 unit. Itis
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 I/0 unit the loopback address of 127.0.0.1, ensuring that this strategy uses the
local /0 unit on any SNAP PAC1/0 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).
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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.

Powerup Chart

The Powerup chart is the first chart
running and is used to start other charts

e .

Start Chart A

l [

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 B Chart A starts ChartB. " ;

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

Blocks

Each chartis 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
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another block in the chart to continue the process. Action, Condition, OptoScript, and Continue
blocks are shown in the chart below:

*_ Chart_Components®

Block 0 is created for you when you create a new

chart. A chart's programming logic always begins
Block O at 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.
If you insert multiple commands in an action
Condition block  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
i E You can use the script-based equivalents of action

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

Continue block  You can use Continue blocks as an alternative to
drawing connection lines within a chart. As with any
O 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.)
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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 chart in 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, or a
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.

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.

+  Afloating 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.

«  Aninteger 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).

«  Atimer 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.

«  Astring 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
or integer 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/0 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.
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Activity

Creating a Flowchart

1. Create a new chart.

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

a. Tocreate a new chart, select New from the Chart menu.

* | PAC Control Basic

.File Edit Configure [
] < =l i - o] &

[ = RS | I !

) Control Er

#1 Add New Chart

i | Subroutine Compile  Mode  Tools  View  Window  Help
AhEBEESe N A ;ﬂsi,_'?lmnar.--=5

A

4 ShAP Mame:
o Subrauting e, |L|ght|ng_E0ntroI
+ 5 Charts -
= [ Varisbles Description;
Tums ingide lights on.
--:’ NL"_“E Uszes photo gensor to detect night and day.
) String Tumz outside light off when it's day.
) Poainte
) Comr
5 Mume
) String
o) Pointe
= & IJ’S Lnits Expart...
= " SHAP ‘ ‘
w Tisrt Ok h Cancel Help
+ = P i3

3 FIDs

—_l_l_l_[\_l:hart .

o

Fowerup ]

Create a new chart Configure MM

b. TypeLighting Control inthe Namefield. The space will automatically be replaced by

an underscore.
c. Press the Tab key on the keyboard to advance to the next field.
d. Type an explanation of the chart’s function in the Description field.
e. (lickok.

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

executed in any chart. Block 0 can be renamed, but it cannot be deleted.

Choosing Flowchart Colors and Text
1. Change flowchart properties.
Many features of charts are available in context-sensitive menus.

a. Place the cursor in the Lighting_Control window.
b. Click the right mouse button.
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c. Select Flowchart Properties from the shortcut menu.

= Lighting_Control |Z| |E| le

Flowchart Prope o *

Center On Block. .. L
............. Hide Grid L
............. il Bk 1d L
............. . N f
4 R ————————————— »

[T T2 Chart /

2. (hange the default color of Action Blocks.
a. (lickthe Display Block IDs box to uncheck this box and turn off the ID number display.

Configure Chart Properties rz|
Flowchart Parameters
Background Color: Grid Color: - Iv Display Grid I—%

Action Block Parameters

Wwidth: |96 Height: |48 Color: Font:

Condition Block Parameters

“Wwidth: |96 Height: |64 Color: Font:

OptoScript Block

[~ Smoath Scroling

Connection:

Arial - 10 point

True: | —

Arial - 10 point
False: n—

Wwidth: [95  Height [48  Color ’_ Font: Avrial - 10 point —
Continue Block Parameters Alzo Apply To
Width: [96 Height 48 Color ’_ Font: Arial - 10 point [ PAC Control

[~ Shategy
Text [ &l charts
width: [192 Height: [128° Font: | Arial - 10 point

ok | cancel | Hem | Beset Al
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Configuring Chart Properties Click these fields to change the default
text used for each type of box.

Click these boxes to change the default | Click these bars to change the default
color of connection lines.

color of flowchart boxes.

Configure Chart Properties

Flowchart Parameters
Background Color: Grid Color: Iv Display Grid

Action Block P

[~ Smoo|

Scroling

—) width: |98 Height: (48 Cflor: Fin ‘ Arial - 10 point

Condition Block Parameters

—) Width: [95  Height: [64  Cdlor: Fini ‘ Arial - 10 point

OptoScript Block
<:> q width: |96 Height: (48 Clor: Firi ‘ Arial - 10 point

Connection:

True: | —

False: n—

Connection:

Continue Block Parameters
q width: [35  Height [48  Clor Fini ‘ Arial - 10 point

Text
width: [192 Height: [128 Fant: | Arial - 10 point
ok | cancel | Hem | Resetdl |

e

[~ Shategy
I~ Al charts

This button replaces any custom settings in this dialog
box with the default settings shown here.

No selection Alzo Apply To Alzo Apply To Alzo Apply To Alzo Apply To
applies current ™ PAC Contral v ; ™ PAC Contral ™ PAC Contral
changes to current [ Strategy Strategy v .Strategy" [ Strategy
chart only I~ Al charts I~ Al charts \ :
Applies changes to Applies changes to
all new charts in all new charts in
PAC Control current strategy

From the Configure Chart Properties window, you define
the default size and color of any flowchart object or text. You

can also define the flowchart background and grid color. The el

block ID numbers and grid can be turned on or off from this

window. Block ID numbers are displayed in the upper-left ! e

corner of every action, condition, and continue block. Every

block created in a PAC Control chart is given a unique ID

number for reference. Once a number is used, it is not reissued Applying

even if the block is deleted. Block IDs are useful for changes to

differentiating between blocks which may have the same existing
flowcharts:

name (since block names don't have to be unique in PAC
Control). This could come in handy if you wanted to choose a
block as the destination of a continue block, but have several
blocks with the same name.
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Delete
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Hide: Grid
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elementsin
current strategy
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b. Click the Color block in the Condition Block Parameters section.

Flowchart Parameters

Condition Block Parameters

Background Color: Grid Color: - v Dizplay Gnd [ Dizplay Block 1Dz [ Smoath Scroling
Action Block Parameters

Connection:
Wwidth: |36 Height: |43 Colar: Font: Arial - 10 point

“Width: |96 Height: 184 Caolar: ,_

OptaScrpt Block

. . True: —
Arial - 10 point
False: n—

Wwidth: |98 Height: |48 Calor:

Continue Block Parameters

Wwidth: 196 Height: 48 Cal

Text
Wwidth: [192  Height: [128

LCustom colors:
..
O O

Define Custom Colors 33

Connection:

Cancel |

Hug: ﬁﬁ Bed: Iﬁ

Sat: W Green: Ig

| Color Lum: W Blue: W
Add ta Custom Colorg |

c. (lick 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 your prefer.)

d. Click OK to close the Color dialog box.
3. (hange the default text of Condition blocks.
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a. (lick the Font box in the Condition Block Parameters section.

| Configure Chart Properties
Flowchart Parameters
Background Color: Grid Color: - v Display Grid I Display Block 1Dz Smooth Scroling

Action Black Parameters
z : Connection:
Width: |36 Height: 143 Colar: | Fort: Arial - 10 point
Condition Block Parameters
2 = - o 7 True: | S—
Width: |36 Height: |54 Colar: Font: Arial - 10 point
- False: n—

OptoScript Block

i Connection:
0 point
FEont: Font style: Alzo Apply Ta
|ésial Bold [ ox | point PAC Contral
| |Regular ~ [ Strategy
Arial Black — ltalic = | Gl At
) Aiial Marrow i
H BarkGothic LLBT Bald Italic —
B BankGothic Md BT
H Batang
) Book Antiqua b i
Effects - i~ Sample
[~ Strikeout
I~ Underline AaBhYyZz
Lolar: ' 1
| =S - ] Script:
1W’estem LJ

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

c. (lick OK to close the Font dialog box.
Experiment and change the colors and fonts of the Action and Continue Blocks.

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.

Apply Your Changes.
The Also Apply To options expand the scope of the chart
properties. Selecting PAC Control applies the changes throughout | Comection
all new strategies. Selecting Strategy applies the changes
throughout all new charts in the current strategy. The All Charts T | .
option applies the changes to all new charts and new graphic rateqy
elements in the current strategy. | N
a. (lickthe PAC Control, Strategy, and All Charts options in the
Also 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.)
b. Click OK.
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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.

= Lighting_Control*

[T T2 Chart /

Detail
Mame...
Colar...
Fort...
Justify

Goto

Z-Order

Cut
Copy

Delete

Select:

Flowchart Properties. ..
Center On Block

Hide: Grid

Hide: Block Id

Zaom

3

Copy from Default
Set as Default b ‘

EBEX

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.

Reset the Changes

If you do not wish to use the new settings, do the following:

a. Open the Configure Chart Properties dialog box.

b. Choose Reset Alll.

c. Click Apply.

Closing Your Chart

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

the chart’s window.
. )
Close Box on Maximized Charts
|T”E|r>_< | If yOU haVe
dode  Tools  Wiew Window Help __ maXimiZed your
ot o o e chart, you will find
N B R @1;‘5‘ - the close box for the
@ ity chart in the top right
........................... Corner Ofthe PAC
........................... j Control application
......... - ! O - - e WindOW.
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
R
\ J

When you close a chart window where you have made changes, you are prompted to save

the chart.

b. Click Yes to save
changes to your
chart.

= Lighting_Control*

PAC Control Basic

1] E Do you wank to save changes to Lighting_Control?
L

Cancel |

[t 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:

«  Addan Action block to the Powerup chart.
«  Add a Start Chart command to the action block.

«  (reate a variable to contain the command to start the Lighting_Control chart.

1. Open the Powerup chart.
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File Edit Configure Chart Subroutine Compile Mode Tools Wiew Window Help

i | G@®E @ & [ L

16
0:AR

=

=1 |5 Convenience Store

CHAPTER 3: PAC CONTROL: FLOWCHARTS

a. Inthe Strategy Tree, expand the charts folder.
b. Double-click Powerup in the Strategy Tree.

IC5) Control Engines = Powerup
& e, WWC ..
[T Subroutines Included || BE - - - - - -
El Charts M oBEMF - - - - T
I ?O Lighting_.COI" ............... Block [l ................

oo || b
o veaes | MCT B
IC5) Mumeric Yariables
[ Swingvarisbles ) Bl
) Painter variables || BRI - - - . o o
El Communication Handles |1 BB - - - - - o o
El Murneric Tables ......................................
Syotinatales || BME
IC5) Painter Tables
15 IO Units
= o0 syap_PaC_io

+ | Paints

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

(&
d. Use the scroll bars at the bottom and left of the window to center Block 0 in the Powerup
window.
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Block to locate any chart block:

= Powerup™

Select:

Center On Block. ..
Show Grid

Right-click

If you can’t see your chart objects:
If you scroll too far, you can lose sight of your flowchart objects. Use Center on

Flowchart Properties. ..

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

i chart window Hide: Block Id
Zoom based on a completed
flowchar r in
1 Center On Block 0 cha tyou Create

0 I this lesson.)
Block |d: Mame Type

| | | [\Bhart/ 0 Action
20 Configure L...  Action
21 Configure ... Action
27 Control Lig...  Action
18 |z It Day? Condition
22 Tun Onln..  Action
1 Tun Onln..  Action
13 Wait 15 M. Action
4 Wait 15 M. Action

QK | Cancel Help
S —
\ J

2. 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.
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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.
( )
Chart Tools:
Selection Tool:
Use to manipulate flowchart objects.
.I— Chart Objects:
Once selected, each one of these tools
k D D @ o \ A —_ places its corresponding object, until you choose
| the Select tool or a different chart object tool.
= Sample_Chart* |Z||EHZ|
o . Usefor commands
.| Action Block | (instructions)
. ] . ™. Block -~ Block '
Use judiciously ) Use for creating
for jumping to Useforevaluating . - g4 ctions and
other blocks whether a statement - - . 4itions using
| witinthechat lSTUEOTTAS® o Copogerpt
100% -
|4|4|)|>||\Chartf
Placing Blocks:
(3 ||:| OO @IN A
T . Move cursor to o .
Click Tool. . Click in chart window.
o + e desired place. e
= Sample_chart __i_
a
Block 0
Note: Keep Block 0 as your first block.
The programming logic always starts
at Block 0.
. J
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1. Draw an Action block.
a. Select the Action Block Tool from the tool bar.
b. Position the cursor below Block 0 in the Powerup chart.
c. Click the left mouse button.

= Powerup™ |Z| |E| le

nonE -

[T T2 Chart /

Block 1 has been created in your flowchart. Block 1's 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 1 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.

2. Rename an Action block.
a. Click the Select tool ( & ).
b. Click Block 1 to select it.

c. While Block 1is selected, click the right mouse button. A pop-up menu of available options
for the selected object opens.
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d. Select Name from the list.

*= Powerup”

| B Name Block

Start Charts

Properties
Z-Order

Cancel

Cut Help
Copy

Delete

Select: 3

Flowchart Properties. ..
Center On Block

Hide: Grid

Hide: Block Id

Zaom 3

e. Type Start Charts asthe name of the block.
f. Clickok

= Powerup™ |:| |§| le

[T T2 Chart /
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Now, you will draw a line defining the flow of logic in the chart.

Connecting Blocks:

HISVY RMIAUYY G

I

o Click Connect tool.

~ Sample_Chart

(2} 3 | Action Block
Click first block in flow,
or block that connection
will exit from.

e 3 | Action Block

Click next block
in flow.

L —

To continue

Click the same block.

( Cllck the next block.

OptoScript
Block

3. Connect Start Charts block to flow.

a. Select the Connect tool.

b. Click Block 0.

c. C(lick Start Charts.

d. Click the Select tool to release the Connect tool. (You can

Connect tool:

s Miew Window Help

Rmo O @\ A

also press the
Escape key, or

= Powerup™

right-click on a

blank area in the S P
flowchart window o D e |
toreleasethe WM. . . ... .. L0
Connect tool.) S Voo
............. 1 . . . . . . . . . . . . _I
............. StartChar's . . . . . . . . . . . . E:
.‘ ............... J .............. _,l_l
I‘IDD“/° vl

II4!4!>!>I!\Bhan;‘
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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 T ——
tool.
o xmOO® @\ A|x
*
Connect tool ."

Click the block
from which the line
will exit.

*
cursor ~~y |+*

\o The cursor passed through this

o

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.

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:

Click the connection line
using the Selection tool.

This displays handles that
can be selected
and moved.

(2

o

L

Nt

Select tool

!
hmooe N A

o.‘
.

‘O

-
'O
¢ Select cursor when placed
over a selectable object

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. Open the Instruction dialog box.

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

AR i o |
% Powerup™ ot Silad

Block D

Start Charts =

# Instructions - Powerup, - Start Charts

FPrevious Block

Oose | Hep | CommandHel |

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. Open the Add Instruction dialog box.
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Click Add to enter a new instruction.

* Instructions - Powenup - Start Charts

LComment:

Type Mame
af IAII Walid Types d IF'remium_FueI_LeveI_Input LI
Put Result in IAII Walid Types LI IF'remium_FueI_Meter_Dutput LI

.

Cancel | Help | EommandHeIpl

3. Locate the Start Chart instruction.
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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.
Three ways to locate an Instruction:

. @ Click here to see @ Click here to open
Type the first few letters. the alphabetized list. a categorized list
|

of commands.

1 Ad | Instruction

Insdeiction:
[Yart Char j Select...
Comment:

Type Name
Chart IAII Valid Types LI IEharE_Cornpunenls L‘
Put Status In |&i1ald Types v|  |Fuel_Moritor_Delay -

0K | Cancel | Help | Command Help|

One: Type the beginning letters of the instruction.

 Ifyou 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.

Completing an Instruction

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

Provide a comment.

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.

The Start Chart command name is self-describing, so in the comment field provide the

following description (these are the status codes returned for this command):

Status: 0, success; -5, failure

Choose variable type.

The chart that you want to start, Lighting_Control, is already selected because it happens to be
the first entry in the alphabetical list of charts in your strategy. If, for example, you had a chart
named Analog_IlO_Data, this chart would appear by default, and you would have to select the

Lighting_Control chart instead. 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, use an integer 32 variable.

a. Select Integer 32 Variable.

#9 Add Instruction @

Instruction:
|Start Chart j Select...
LComment:
|Status: 0. success; -5, failure
Type Mame
Chart 2l valid Types | |Lighting_Cortral |
Put Status In Integer 32 Variablel j | j
AllValid Types
Float ' arisble
|r|tE1I 32 i tl
QK | Cancel Help Command Help |
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3. Define avariable.
a. Type Status_Trashcan inthe Put Status in~Name field 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.

b. Click the Tab key on the keyboard.

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

e 1
~ IlAdd Instruction; ka3

Instruction;

[Start Chart | Select...
LComment;

Status: 0, success; -6, failure

Type Mame
Chart llvalid Types ~|  |Lighting_Cortrol ~
Put Statuz In :Integerm32"\u":ar.|;able ~| [E atuz[razhcan -

PAC Control Basic

Cancel [ Help Command Help [ 't The object vou have specified does not exist.
| L

Do you wish to add it now?

Mo Cancel ‘

c. (lick Yes to add the new variable.
The Add Variable dialog box is displayed.
d. Type a description of the variable’s function:
Reports startup of chart

| 1 Add/Instruction X

Instruction:

:Start Chart v Select...
LComment: - )
[Status: 0, success; -5, faiure

Add ¥ariable

Chart Harne: ]Status_Trashc:an

Description: ]Heports startup of chart

Tuvpe: Integer 32 - ]

Initialization -

Fut Statusz In

i+ Initialize on strategy rwn Initial Walue: ]D

| Cancel | " Initialize on strategy download

DKE | Cancel ‘ Help ‘

e. Click OK to close the Add Variable dialog box.
f. Click OK to close the Add Instruction dialog box.
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The completed instruction can be viewed in the Instructions window.

i N A |
% Powerup™ ot Silad

Block D

"
.

# Instructions - Powerup - Start Charts

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

J it Start Chart

| Chart Lighting_Control

| Put Status In Status_Trashcan
% Chart

Frevious Block.

Cloze | Help ‘ Cammand Help ‘

g. 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.

4, Savethe strategy.
a. Select Save Strategy from the File menu.
Modified charts that have not been saved are listed in the Save Strategy window.

A Save St rategy @

Save strategy and selected charts:

Select All
LClear Al

ak. E | Cancel | Help |

b. Click 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.
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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. Create an archive.
a. Select File = Archive Strategy.

~ 1 PAC Control Basic - [Powerup]|

o Edit  Configure  Chart Subroﬁfiﬁe Compile  Mode  Tools  Wiew
] Mew Strategy... Chrl+M [ & o] @ k i
_ Open Strategy... Chrl+O

Close Strategy

7 Save Strategy Chrl+35 '%'?U"r}e.ﬂu;
Save Strategy As... R
Save All

Strategy Properties. ..

The strategy was archived at
"1\ TraininglEnetSystems Trainingl Strategyt ConvenienceStore., Archive, DO9292006, T163823. zip"

‘Wwould 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.
b. Click No.

Setting Workspace Options

You can configure PAC Control to automatically open the last strategy that was opened.
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1.

7 I PAC Gy

Select Configure = Options.

File Edit |
| N @ Control Engines. . J o] ©
o |7 Lo
= | hec Mariables...
i B
E £ <1 =& Subroutines Included. .. [ ;@I 'Juf,a

m

Click oK.

v Minimal Debug
Full Debug

7 T m w6

[ String Yariabl

) Painter Yarj

=) Communical

15 Mumeric Tal

[ String Tablg

) Pointer Tab
=h IfO Units

Defaulk Properties, .,

150 Mumeric Variables

=53
PAC Control Options

‘Workspace ] Debugger 1

1}
oad last mode at startup

¥ Prompt to save strategy before running debugger

¥ Show instruction type information

=]

Cancel Help

Check the box Load Last Strategy At Startup.

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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PAC Control: Digital Control

Skills

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

SCENARIO

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

@

)/ Monitor Freezer Door;
display status on LED

Meonitor Emergency
Button
Control Alarm

Activity

Building the Chart
1. Open your strategy.
Open Convenience Store.idb in PAC Control, if it is not already open.

2. Open your Lighting_Control flowchart.
a. Under the Strategy Tree, expand the Charts folder.
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b. Double-click Lighting_Control.

#1PAC Control Basic - [Light_Control] =3
ﬁﬁile Edit Configure Chart Subroutine Compile Mode Tools  Wew Window Help - 8 x
&Y G@&EO (kD CCONA | FAEL

N o6
] i

ConvenienceStore

=1 [ ConvenienceStore
+ | Contral Engines
IC5) Subroutines Included
= ) Charts
SR8  ofiting_Conitro
+ L_[.'O Powerup
= | variables
+ |C5) Mumeric Yariables
[C5) String Yariables
IC5) Painter Yariables
I3 Communication Handles Block 0
IE5) Mumeric Tables
[C5) String Tables
IC5) Painter Tables

+ | 1O Units
IKN ] ﬁ
1o0% -
[T TP chart £
ﬂ’l Lighting_Control ] ﬂ’l Powerup ]
PAC Control: Ready Configure MM

c. Adjust the window if necessary.
d. 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
(E) 2. Click Flowchart Properties.

Review: Configuring Flowchart
Properties

1. Right-click the flowchart window.

— Thegrid and block numbers have been | J/
turned off using the Configure Flowchart
Properties dialog box.

— The flowchart window has been maximized.
3. Add Action and Condition blocks.
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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

4, Rename blocks.

(" Review
Placing Blocks:
Kzooel\a
; | Maove cursor to o .
@ CiickTool. _|_ © oo pince, © Clickin chart window.
Sample_chart
Note: Keep Block 0 as your first block.
The programming logic always starts
at Block 0.
.

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

ik oHE
i
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Review

Renaming a Block:

==

Properties
Z-Order
Cut

Copy
Paste

Delete
Select

Center On Block
Show Grid

Hide Block Id
Zoom

Flowchart Properties. ..

@ right-click the block.

o — e Select Name.

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

1 Name Block

Display Tank Lavel |
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5. Connect the blocks.

Connect the blocks, as shown below:

Block 0

J

Turn On Inside
Light

F

T

Configure Lights
for Day Mode

J

Wait 15 Minutes e

Configure Lights
for Night Mode

TIP: You can create corners with the Connect
Tool. While drawing a connection line, any click
on the chart window (not on a chart object)
will place a corner. Each time you click the
mouse, PAC Control will anchor the connection
line. If you have not completed the connection
line by clicking a block, you can undo a
connection anchor by right clicking.

Connecting Blocks:

Review: Connecting Condition Blocks

Ao OO @ N\ A

J

Click Connect tool
(if not already selected).

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

Qo ———
Click next block

in flow,

To Continue

(4]

Click this block again.

.

Block 0

Select Connection Type

Connecting Condition Blocks:

With Connect tool selected (N ),

click the Condition block.

This opens the Select Connection Type
dialog box.

False Connection | Cancel

connection

@ Select the connection
type and click OK.
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6. Add instruction to Action block: Turn On Inside Light.
a. Choose the Select tool.
b. Double-click the Turn On Inside Light block.
c. From the Instructions dialog box, click Add.

Block 0

4 Turn On Inside |
Li

S | Instructions - Lighting_Control - Turn On Inside Light

[ o]

‘I Add Instruction

r Instruction:
Lv‘ |Tum On j Select...
LComment:
N Type Mame
-—
Digital Output | |inside_Light |

QK | Cancel Help Command Help
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d. Select the Turn On instruction.

e

\.

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

Instruction:

Transmit Pointer Table A~
Transmit String

Transmit String Table

Transmit/Receive Sting

Truncate

Turn Off

Werify Checksum on Sting =

Weiify Forward CCITT on Sting

Werify Forward CRC-16 on Sting

Verify Reverse CCITT on Sting

Verify Reverse CRC-16 on Sting

"wiite 1/0 Unit Configuration to EEPROM

Write Number to 1/0 Unit Memory Map

Wwiite Numeric Table to 1/0 Unit Memory Map

Wiite String T able ta /0 Unit Memory Map

Write String to 1/0 Unit Memary Map

X0R b

—

- Select . F =

Click here to open
a categorized list
of commands.

e. Select Digital Output under Type.
f. Select Inside_Light under Name.
g. Close the Add Instruction dialog box.
Your instruction should appear as shown here:

1 Instructions - Lighting_Control - Turn On Inside Light

Turn On

Inside_Light
Mext Block
FPrevious Block.

Cloze h | Help | |
A3

h. Close the Instructions dialog box.
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.

a. Double-click the Is It Day? block.
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ACTIVITY

b. From the Instructions dialog box, click Add.

Tumn On Inside
Light

. ! Is It Day?

1 Instructions - Lighting_Control - Is It Day?

#1 Add Instruction

Instruction:

1Dn? __v_] Select...

LComment;
|0 = Day, Off = Night

Type Mame

ls Diigital Input _f_] |F'h0t0_8 enzor _vj

ak, h Cancel 1 Help J Command Help
'

c. Enter the following information:
Instruction: On?
Comment: On = Day; OFFf = Night
Type: Digital Input
Name: Photo_Sensor

d. Click OK to close the Add Instruction dialog box.
Your instruction should appear as shown here:

A Instructions - Lighting_Control - Is It Day?

On = Day, Off = Night Add... |

Is Photo_Sensor
on?

Mext Block
FPrevious Block.

Operator
+ AND
| " 0R

Cloze h | Help |
A3

e. Click Close to close the Instructions dialog box.
8. Add instruction to Action block: Configure Lights for Night Mode.
a. Double-click the Configure Lights for Night Mode block.
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b. From the Instructions dialog box, click Add.

Configure L
for Day M

Wait 15 M
| Instruction:
]Tum On _vj Select...
LComment:
Type Mame
Digital Cutput x| |Dutside_Light |
QK h Cancel ‘ Help ] Command Help ‘

c. Enter the following information:
Instruction: Turn On
Type: Digital Output
Name: Outside_Light
d. Click OK to close the Add Instruction dialog box.
Your instruction should appear as shown here:

A Instructions - Lighting_Control - Configure Lights for Night Mode E]
Turn On Add... |
Outside_Light
E——— RO
Mext Block
FPrevious Block.

Cloze h | Help | |
A3

e. (lick Close to close the Instructions dialog box.
9. Add instruction to Action block: Configure Lights for Day Mode.
a. Double-click the Configure Lights for Day Mode block.
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b. From the Instructions dialog box, click Add.

A Configure Lights |
for Day Mode

Instruction:

|Tum Qff j Select...
LComment:
|

Type Mame

Digital Output | |Dutside_Light |

Cancel | Help | EommandHeIp|

c. Enter the following information:
Instruction: Turn Off
Type: Digital Output
Name: Outside_Light
d. Close the Add Instruction dialog box.
Your instruction should appear as shown here:

A Instructions - Lighting_Control - Configure Lights for Day Mode

Turn Off
Outside_Light
Mext Block
FPrevious Block.

Cloze h | Help |
L3

e. (lose the Instructions dialog box.
10. 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.

a. Double-click the wait 15 Minutes block.
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b.

Configure Lights
for Day Mode

CHAPTER 4: PAC CONTROL: DIGITAL CONTROL

From the Instructions dialog box, click Add.

Configure Lights
for Night Mode

A Instructions - Lighting_Control - Wait 15 Minutes

cl

el

X
Wait 15 Minutes%—

A Add Instruction

Instruction:

|De|ay [Sec] j Select...

LComment:

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

Type Mame
Float \ariable j |Lighting_E0ntroI_S carn_|nterval j

QK h Cancel | Help | EommandHeIp|

—
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.

Type: Float Variable

Name: Lighting Control Scan Interval
Click OK.

A prompt asks you to confirm the addition of a variable.
Click Yes.

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

PAC Control Basic

A

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

Cancel

Add ¥ariable

Mame: |Lighting_E0ntroI_S carn_|nterval

Description: |
Tupe: Float

Initialization

% |nitialize on strategy un Imitial W alue: |2

™ Initialize on strategy download

Cancel | Help |

Click OK to add the new variable.
Close the Add Instruction dialog box.
Your command should appear as shown here:

\
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, or by
you in Debug mode.

# Instructions - Lighting_Control - Wait 15 Minutes

Delay (Sec)
Lighting_Control_Scan_Interval

Help |

Cloze I}a |

Mext Block

Suese|
[ eaE |
[Eo=]

FPrevious Block.

i. Close the Instructions dialog box.

Configuring Debug Mode

You use Debug mode to monitor your strategy while it is running on the SNAP PAC1/0 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.
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1. Make sure PAC Control is in Minimal Debug
mode.

#1 PAC Control Basic - [Lighting_Control]
£F File  Edit

| Lj H & Control Engines. .. @

[ Lo..
B

(i EN Chart  Subroutine  Compile

Choose Configure =+ Minimal Debug.

A Wariables..,

= 103 Conve ok Subroutines Included. .

+ E] o)
o I
= Ell.% Full Debug

=

T
] Default Properties. ..

o

= 4

& Qptions. ..
@ Lighting_Contral_Scal ﬂ—]

Downloading and Running the Strategy

1. Download the strategy.
a. Select Debug from the Mode menu.
The strategy will be saved, compiled, and downloaded to the control engine.
b. Acknowledge all download messages.
2. Runthe strategy.
Click the Run button to start the strategy.
3. Testthe strategy.

a. TheInside Light LED should be ON.

b. Turn on the Photo Sensor Day Mode switch on the load panel (toggle switch to the up
position).
A photo sensor is ON when it is daylight. By turning the switch on, you are simulating
daylight.

c. Observe the Outside Light turn off.

d. Tumn off the Photo Sensor switch on the load panel.
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e. Observe the Outside Light turn on.

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

Select Tool: Use the Select

Start and Stop: Use Auto Step Tool: Use tool to turn off the
to start and stop the to put the selected chart Breakpoint tool.
strategy into Auto Step mode.

Breakpoint Tool: Use to place
stopping points in Auto Step mode.
(Use the Select tool to turn off the

| Breakpoint tool.)

el /
m | S M

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

Pause: Use to stop stop at the next block.

a strategy without
resetting variables

and output points. 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

1. Observe the strategy execution in Auto Step mode.
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a. \Verify that the Lighting_Control chart is running and selected (click within the chart
window).

#1 PAC Control Basic - [Lighting_Control]
ﬁFile Edit Control Engine Debug Chart  Subroutine Mode Tools Wiew Watch  Window Help

=) i G@®E© |k
ﬂ. ﬂu ﬂi [~ B ff \m_]] dd & & i \% \_% 01201 0139 e
ko) "!E Auto Skep Chart
=1 |5 Convenience Store -

+ | Contral Engines

IC5) Subroutines Included
= I Charts Block 0
+ l?o Lighting_Contral
+ l?o Powerup l
= | variables
= I Mumeric Variables Turn On Inside
@ Lighting_Contral_ Light

@ Status_Trashcan
[C5) String Yariables

IC5) Painter Yariables

|5 Cemmunication Handle T Conﬁgure Lights
[T Mumeric Tables for Night Mode
[C5) String Tables

F
IC5) Painter Tables

= 5 O Units ;
- Bl syap PAC o Configure Lights
e = Paints for Day Mode

I“'%“_' Emergency

B pos y

I“'%“_' Freezer_Doot

I“'%“_' Photo_Sensol Wait 15 Minutes
B"’—_“,' Alarm

0 Freezer_Door

0 Inside_Light 1
2 outside_Light
OM_, Fuel_Display

| Fiunning | Step Off |Break Qi

24 store_Tempe - [AT> T2 chart £
3 a: T YR '"'> ﬁ: Lighting_Cantral ﬁ. Powerup ]

b. Click the Auto Step Chart button (or choose Debug = Auto Step Chart).

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

d. Turn on the Photo Sensor Day Mode switch and watch the execution of the chart change.
e. Tum 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.
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Set a breakpoint.

a. (lickthe
Breakpoint
tool.

b. Clickthels It
Day?
condition
block

\ &

Placing Breakpoints

@ 0 MIPIPEMm

‘\

Click the Select tool
to restore the curser.

kA «—O0O

T

o

Click the Breakpoint tool.

Click the block where you want
the programming execution to
pause. (The pause will occur before
the instructions in the block.)

— o
—oeo

Click again (with the breakpoint

tool selected) to remove
a breakpoint.

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

ﬁﬁile Edit Control Engine Debug Chart Subroutine Mode Tools Yiew Watch  wWindow Help
0= #
EHETHE! =

o

=1 |5 Convenience Store
+ | Contral Engines
IC5) Subroutines Included
= ) Charts
+ l?o Lighting_Contral
+ l?o Powerup
= | variables
=1 |C5) Mumeric Yariables
@ Lighting_Contral_:
=] Status_Trashcan

IZZ

[C5) String Yariables

IC5) Painter Yariables

|5 Cemmunication Handle

IE5) Mumeric Tables

[C5) String Tables

IC5) Painter Tables

= 5 O Units
= o0 syap_PaC_io
= | Paints

I“'%“_' Emergency
B pos
I“'%“_' Freezer_Doot
I“'%“_' Photo_Sensol
B"’—_“,' Alarm
B"’—_“,' Freezer_Doot
0 Inside_Light
2 outside_Light
OM_, Fuel_Display
IM,_ Store_Tempe

(s N R
£ |

-

G&Ele k
r T sy s G4 R oh

Block 0

Turn On Inside
Light

Configure Lights
for Night Mode

Configure Lights
for Day Mode

a1
Wait 15 Minutes

In i
| Fiunning Step On | Break On P9244.8?5 Ser
[AT- TR chart £
ﬂ’, Lighting_Control ﬂ‘, 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
bottom of the chart window. Step On and Break On indicate that the chart is paused and a

breakpoint has been placed.
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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. NOTE: Step Into
and Step Out are
| only available in

Step Out takes you out of the block
Full Debug mode.

you have stepped into and to the next
_[l] ﬁl [I']_l 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. Enter Step On mode.
a. Click the Pause button.

Notice that the status changes to Step On in the bottom left of the chart 7 [ StenOn B
window __C0_

2. C(lickthe Step Over button several times and watch the execution
progress one block at a time.

3. Remove the breakpoint.
a. Select the Breakpoint Tool.
b. Click the Is It Day? block.
Notice that the status changes to Break Off.

c. (lick the Pause button to continue chart
execution. Pause button off
(Strategy is running)

Debug Tools

Pause button on

@ [0 PP (rategy is stopped)

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.
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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.

1. Return to Configure mode.
Select Configure from the Mode menu, or click the Configure mode button.
2. Modify the Lighting_Control chart.

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

Try to revise 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
Step 3.

To revise the chart:
Block 0

!

Turn On Inside

Light
g I A
o /.!.‘W a
e > F Configure Lights
? 1) | o
o e JshtDay? = Night Mode

Remove these
blocks. (Select the
blocks and press
the delete key.)

Wait 15 Minutes p
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kg'QOQ\A G

K ofa
+

4]

+
+

+

Block 0

!

Turn on inside
light

i (2]

Place a new

instruction
block.

Wait 15 minutes

AOD O @ N A FiEEL

@ o

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.
l (Right-click the block and
Turn On Inside choose Name')
Light
Detail
Mame...
Color...
Fant...
if:
Block oty # Name Block
Gako

Contral lights
Propertid
Z-Order

Cut
Copy

Wait 15 Minut  Delste

Select: 3
Flowchart Properties. ..
Center On Block

Show Grid

Show Block 1d

Zaom 3

SO @ N A FEEL

Ra o
Conneck Tool

Block 0

1
AR

s )

Click the Connect
tool and add l
connection lines

Turn on inside
light

h

Control lights e

h

Wait 15 minutes

3. Addaninstruction to the Control Lights action block.
a. Double-click the Control Lights block with the Select tool to open the Instructions dialog

box.
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b. Click Add to open the Add Instruction dialog box.

Block 0

A Instructions - Lighting_Control - Control Lights

Turn On Inside
Light

y ‘
Control Li

A Add Instruction

Instruction:

3 MOT | Sekat.

Wait 15 Minuteq | Comment

Type Mame
|Digital Input j |F'h0t0_Sensor j
Put Resultin [Digital Output | [Outside_Light |
QK h Cancel | Help | Command Help |

—

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

The NOT instruction copies the inverse of information from one variable or 1/0 point to
another.

d. Choose Digital Input (Type) and Photo_Sensor (Name) for the first parameter.
The command will read the state of the Photo_Sensor.
e. 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 Outside_Light
Mext Block
FPrevious Block.
Cloze h | Help
A3

f. Close all dialog boxes.
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Debugging the Changes

1. Download and run the modified strategy.
a. Select Debug from the Mode menu to return to Debug mode.
b. Acknowledge all download messages.
c. (lickthe Run button.
2. Test the strategy.
a. Tumn on the Photo Sensor Day Mode switch on the load panel (toggle switch in down
position).
b. Observe the Outside Light turn off.
c. Turmn off the Photo Sensor Day Mode on the load panel.
d. Observe the Outside Light turn on.

Forcing Outputs and Inputs in Debug Mode

Your inside light and outside light are controlled by the Control_Lighting 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.
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Before continuing, make sure you understand the logic of the chart.

state into
Outside_Light.

Wait 15 minutes

(2 seconds) and repeat.

Read Photo_Se.nsor OFF
and put opposite ( !
o]

N

1. Make sure you are in Debug mode.

2. View thel/O Unit.
a. Expand the I/0 Units folder in the Strategy Tree.
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b. Double-click Points.

Control [Lighting Control]
Ecii.f .gont}al.l.ing.lne Qei:ug C.Har.t. Subroutine i\_ﬂoae Tgois ”\_u'iew \;Va_tcH. .\.v_\n'indaw ﬂélp

EN E _T a \m_]] i Ad % 3= it 0aAR - HER

= |Z) Convenience Store

3. “SNAP_PAC io™ (scanning)

= |5 Control Engines

R SNAP PAC Name: SMNAP_PAC io
15 Subroutines Included
+ |5 Charts Error: |N0ne Enable Comm.: “ﬁ
J: :: ;‘EIZ‘:;E Poits [Detailed] ] Paints [Compact] ] FID Loops | Infarmation ]
= Module | Chit | Name | Type | AL )il | A
|j [00] SMAP-IDCED i} Emergency [ Input OFF OFF
T+ Emergency 1 POS Dlnput  OFF OFF
jn'l FOS 2 Freezer_Droor O Input OFF OFF
:; Erhzzers;[;z: 3 Photo_Sensor Dinput  OFF OFF
d_u Alarm_ - [01]SMAP-ODCES... O Alarm D Output  OFF aFF
u__u A—— 1 Fre.ezer_.Door_Status [ Output  OFF OFF
.d:‘{ Inside_l__ight 3 2 Insu:lfa_ng.ht [ Output 0K oM =
._ru- Outside_Light 3 Outzide_Light [ Output 0K ]
St [ [02] SNAP-ADY-27 O Fuel_Display A0uput 0 i
Stare_Temperaturd 1 Motbsed e e e
“ A Fuel_Level - [03] SMAP-AICTD 1] Store_Temperature A Input o 7887936
] I.:‘IDS 1 ot lged 0 amwess meess e
- [04] SHAP-&Y a Fuel_Level & Input a 2959.201
1 bot dsed 000 e e e ]
EUEEET  dn | addweich [ View. | Hep
R ——

c. Onthe load panel, turn the POS switch on and off.
d. 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.

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

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

3. TumoffInside_Light.
a. Double-click Inside_Light.
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b. Inthe View Digital Point dialog box, click the maximize button.

Mame:  SMAP_PAC io

Ermor: |N0ne Enable Comm,: mil
Paints [Detaied] | Paints [Compact] | PID Loops | Information |
Module | chit | Name

|j [00] SHAPHDCED O

1
2 -
3 Photo_Senzor [ Input OF

i [01]SMAP-ODCES.. O Alarm D Output  OFF OFF
1
2
2 Mame: Inside_Light

ﬂ [02] SHAP-A0Y-27 0 Fuel_Disp Type:  Digital Dutput, SHAP-ODCRSRC: 5 - BOVDC Source
1 | Default: Last

i [03] SMAP-AICTD 1] Store_Teny Error: INone
1 IAL: SvAL:

i [04] SMAP-AIY 10 Fuel_Lewvd] State: -5 -5

Ciose | A watch |[ ] Enatleconn: <]
Apply | Add Watch | Help |

c. Click the slider arrows next to the XVAL field. This changes the XVAL from On to Off.
d. Click Apply.
Notice that the Inside Light LED is off and stays off.
e. Close the View Digital Point dialog box.
Turn Outside_Light on and off.

a. Turnon the Outside Light by turning off the Photo Sensor Day Mode switch (the switch will
be in its down position).
b. Open and expand the View dialog boxes for the Outside_Light.

Mame: SMAP_PAC jo

Errar:

|N0ne

Enable Comm.: m j
3¢ "Outside_Light" (NOT SCANNING) [T |

3

Points [Detailed] lPoints [Compact] | PID Loops | Infarm|

Module | Chit | Name MName: Outside Light
I:j [00] SMAPDCED 0 Emeigency Tvpe:  Digital Dutput, SNAP-ODCESRC: 5 - B0VDC Source
Default: Last
1 FOS
] Errar: INone
9 IVAL: AL
i [01] SMAP-ODCSES.. O State: -E OFF =
1 reezer_Door_Status
Inside_Light Enable comm: -E
[ (021 SNePADV-27 D Fuel_Display fppy \| Addwiatch | __Hep |
1 lsad 0 — V—
' [03] SMAP-AICTD 1] Store_Temperature A Input i} 7924484
N 1 17
i [04] SHAP-&PY ] Fuel_Level A Input ] 2959.201
£ oNatlsed: 000 mmEED mIsmm Eew v
Chose | Addwatch |[ Wiew.. | Help
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c. Use the XVAL field in the View Digital Point dialog box to turn off the Outside Light.
d. 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.

s "Outside_Light” (scanning) E| E|

y Name: COutside_Light
;_.‘ Type:  Digital Output, SNAP-ODCSSRAC: 5 - 60 %DC Source
L Default: Last
‘g,/
= Errar: |Nnne
N il AL
Control Engine sue RN D

Enable comm: -E

tpry | Adcwatch|  Help |

Outside_Light

Read Photo_Sensor ON

and put opposite

Outside_Light. OFF RUGo. Serieor
Wait 15 minutes

(2 seconds) and repeat.

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

Photo Fensor
(switch)

5. 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.

a. Setthe Enable Comm field to No, by clicking the Up/Down arrows next to the Enable field.
b. Click Apply.

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

c. Turn the 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.
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d. Turn the XVAL on and off a few times. (Click the Up/Down arrows to choose On or Off and
then click Apply.)

Since the point s 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.

e. (Change the Enable Comm setting back to Yes.
f. Close the View dialog box for Outside_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.

6. fForceinput point.

Now you will disable an input point so you can see your logic react to a simulated input.

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

b. Open and expand the View dialog box for the Photo_Sensor.

c. Disable the point Photo_Sensor by selecting No 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.

d. Toggle the state of the IVAL and click Apply. The Outside Light should also toggle.
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e. Turn the Photo Sensor switch on and off. Notice that the XVAL changes, but the VAL
doesn't.

Mame: Photo_Sensor
Type:  Digital Input, SHAP-IDCSD: 2.5 - 28WDC
Default: Last

Error: |Nune

Ty

Control Engine

On-Latch:
Off-Latch:

Enable ccﬂ: E

] soob | Addwatch | Help

Outside_Light

and put opposite
state into
Outside_Light.
Wait 15 minutes
(2 seconds) and repeat.

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 ioControl response to the forced value of the IVAL.
(switch)

This ability to simulate conditions is a very powerful programming tool.

f. Re-enable communication for Photo_Sensor and close its View dialog box.

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).
1. Return to Configure mode.

SNAP PAC Learning Center User’s Guide 125



ACTIVITY

Choose Mode — Configure.
Modify the Lighting_Control chart.

a. Double-click the Control Lights Action block.

Block 0

A Instructions - Lighting_Control - Control Lights

HOT
Turn On Inside

Put Result in

Wait 15 Minutes Cose | Help

Photo_Sensor
Outside_Light

Mext Block

i

FPrevious 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.

b. Add the two Move commands shown below:

# Edit Instruction

!

j Select...

Type Mame

|Digital Input j |Freezer_D oor j

|Digital Olutput j |Freezer_D oor_Statuz j
| Help | Command Help |

Instruction:
|M0ve
LComment:
I Instructions - Lighting_Control - Control B
To
Photo_Se
Put Result in Outside
From Freezer_Door oK | Cemee]
To Freezer_Door_Status
Frevious Block.
From Emergency -
To Alarm | 1 Edit Instruction
.\\
Clase Help | Instruction:
|M0ve
LComment:
From
To
(] 8 | Cancel

Type Mame

|Digital Input j |Emergenc:y j

|Digital Olutput j |Alarm j
| Help | Command Help |
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These instructions will connect the Freezer_Door input to the Freezer_Door_Status output and
the Alarm input to the Emergency alarm output.
3. Download and run the modified strategy.
a. (Choose Mode — Debug.
b. Acknowledge the download messages.
c. Choose Debug = Run.
4. Test the strategy.
a. Pressand hold the Emergency button to trigger the alarm.
The Alarm button must be pressed while the program loops into the Control Lights block.
b. Once the alarm is on, release the Alarm switch.
Within two seconds the alarm will be turned off.
c. Turn on the Freezer Door switch to trigger the Freezer Door Status light.
5. Return 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.

FoLLow-uUP

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:

6. C(reate a new chart named Frequent_Monitor.

7. 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:

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

9. 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.

10. Connect Block 0 to the Wait block and connect the Wait block to Monitor Emergency and
Freezer Door.
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11. 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.

In Lighting_Control chart:

12. View the details of the Control Lighting block and remove the Move commands for the
Freezer_Door and the Alarm.

Variables

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

In Powerup chart:
14. Add a new command to the Start Chart blocks, starting the Frequent_Monitor chart.
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PAC Control: Analog Control

Skills

Analog points
+  Referencing analog 1/0
«  Using variable and literal floats
Debugging
Changing variable values in real time
Using Watch Windows
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Scenario

In this lesson, you will use the SNAP PAC1/0 unit to control analog values and to sound an alarm
when the fuel tank level is low.

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

Display Turn on
fuel level attendant's alarm
\ L |
Analog Input:
Fuel Level Read values

l

Update attendant's display

Is fuel low? i Alert store ‘
attendant

Repeat checkin 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).
+  FEvaluate the tank level.

«  Respond to a low level with a brief alarm.

+  Repeatat a reasonable interval (using a delay command).
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Scanning dialog
boxes are closed
when you exit
Debug mode. Each
item must be
opened and closed
individually.

Watch Windows
can contain any
data from the
strategy and are
saved under a
unique file name.

CHAPTER 5: PAC CONTROL: ANALOG CONTROL

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.

I PAC Control Basic - [Powerup]

ﬁl‘-lle Edit Control Engine Debug  Chart Subroutine Mode  Tools  Wiew ‘watch  Window  Help
P [rm®ee \ A|FFhH4
TP s [ R R o

Mame: Emergency
Type:  Digital Input, SMAP-IDCED: 25 - 28YDC

T “F-;'hoto_Sensor“ (scanning) |;| |X| ZI

Mame: Inside_Light
fuli Tvpe:  Digital Dutput, SMAP-ODCESRC: 5 - B0VDC Source
J Default: Last

areld Error: |N0ne

Off-L§ IWAL: AL

=, e ——

Enable carmm: -E

— Apply | _Ad_dwatch| Help |
2 117 BEE e

e ——
30 otside_Light |
£ B Stopped | Step OFf | Break Off =
21 Fuel_Display | Stopped | Step Off | Brea 100%

'*I_% Store_Temperature |"| "l . I b||\ l:hart{‘
[ I |
| I : : | @ ﬂ; Fuel_Moritor |£; Lighting_Contral &

I3
=
o
=
o
=
=)

DebugFuelMonitor
Name Type IVAL
Fuel Low Limit Float Variable 1000
Fuel Monitor Delay Float Variahle 5

{128} Fuel Level Anslog Input - Gal... 2Z955.4 2958.4

PAC Contral: Ready [ [ |Debug UM 7 |

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

.2 "Fuel_Level” {scanning)

o &

Mame: Fuel_Level

Type: Analog Input, SHAP-&1Y: -10 - +10%DC [Scalable]
D efault: Mo
Zero-Scale: -20000

Full-Scale: 20000 Units: Gallons

Errar: |N0ne

Ival: [2958.4 sl [29576 Enable comm: [Esl—=]

DebugFuelMonitor

Name

| addwatch | Hep |

{128} Fuel Level

Activity

Creating a Fuel Monitor Flowchart

1. Make sure you are in Configure mode.
Choose menu command Mode — Configure.

2. Create a new flowchart.
a. Select Chart = New.
b. Name the new chart Fuel _Moni tor.

i "SL-l.broutine Compilre Mo.t.:ie Toolns Wit Winaow Hel-|-:|

@ |k @m&@ ¢ a N A

"File Edit Con.F.igure | che

] = =

1 Add New Chart

+ 5 Control En
5 Subrouting Mare:

]FueI_Monitor

= 5 Charts

Copy...
+ I?OLightu %

Delete Description:
+ l?o Powe: F

= I5) Yariables
+ [ MNume
I String

) Poainte
I=h Comnm

) Mume

I String

) Poainte Export

+ 15 IO Units bt Cancel ‘ Help ‘

c. (lick OK to close the Add New Chart dialog box.
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3. Create the flowchart as shown here:

. )
R Review: Chart Tools
A Selection tool.
- Use to manipulate flowchart objects.
Display Tank
> Level 5 *ew vyindow Help
L "B oo NA ;g
Low? | .
m | . - I I I e
N ) :
Sound Alarm
* Chart objects: Once selected, each of these tools
places its corresponding object until you choose
— Delay the Select tool or a different chart object tool.
. J
: ; )
Review: Renaming a Block
Renaming a Block:
0
Blocko @ right-click the block.

1
Block 1 petail
D & @ select Name.

Color...

Fort...

Justify » Type a new name.
Goto » (The Enter key inserts
Select Cannections l line breaks.)

Properties »

Ao ' "1 Name Block

Cut

Copy Display Tank Level

Delete Cancel
Select 3 Help

Flowchart Properties. ..
Center On Block

Show Grid

Hide Block Id

Zoom 4
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Vs

3]

_ . ¢
block block
Click next block

Review: Connecting blocks

OO @ N A

T

o Click the Connect tool.

- Sample_chart*

Click first block l—)

in the flow, or
the block that
the connection —_—

will exit from.

in flow.

Action block

[1
Action block

s

Click the same block.

AT TR Chart

Click the next block.

Reading and Displaying Fuel Levels

1. Create instructions for Display Tank Level.

This block will move the value of analog input point Fuel_Level to analog output point

Fuel_Display.

SNAP PAC Learning Center User's Guide




CHAPTER 5: PAC CONTROL: ANALOG CONTROL

Create the instruction shown below:

Block 0

¥ o
Display Tank

B
Level
m

Fuel 1 " s C = = -
iy | Instructions - Fuel Monitor - Display Tank Level

A Add Instruction

Instruction:

|M0ve j Select...

LComment:

Type Mame
Fram |Analog Input j |FueI_LeveI j
Ta |Analog Olutput j |FueI_DispIay j

Cancel | Help | EommandHeIp|

Summary of Steps:
1. Create a Move command:
a. Double-click Display Tank Level.
b. Click Add.
c. In the Instruction field, select the Move command.
d. In the From field, select Analog Input—Fuel_Level.
e.In the To field, select Analog Output—Fuel_Display.
2. Close the Edit Instruction dialog box.

3. Close the Instructions dialog box.
. J

NOTE: You could also move the value of the I/0 to a variable in your strategy. This would be
advantageous when you want to minimize the frequency with which the control engine scans
the 1/0. By storing an I/0 state in a variable, you can reference the variable, rather than the 1/0,
each time you need the value. This minimizes the number of times that the 1/0 point is polled
and cuts down on communication time.

Evaluating the Tank Level

1. Createinstruction for Fuel Level Low?

This block compares Fuel_Level with the variable Fuel_Low_Limit. If Fuel_Levelis less than the
Fuel_Low_Limit, the block exits true.
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a. Double-click Fuel Level Low?
b. Enter the instruction shown below.

9 Add Instruction

Instruction:

4 )

1Less?

LComment:

Summary of Steps:
NOTE: The instruction set for a

]

Condition block is different from
the instruction set for an Action

Type Mame

block.
1. Create a Condition command:

j 1FueI_LeveI

]Analog Input

Command: Less Than or

Than

|Float ariable | |Fuel_Low_Limi

QK | Cancel ‘ Help ‘ EommandHeIp‘

A Add Instruction @

Equal?

Is-Type: Analog Input

Is-Name: Fuel_Level

To-Type: Float Variable

To-Name: Fuel_Low_Limit
2. Create new float variable:

Fuel_Low_Limit

% |nitialize on strategy un
™ Initialize on strategy download

=]

Cancel Help

Set initial value to 1000.
Instruction: Enable Initialize on strategy
|Less? j Select... dOWﬂ |Oad
LComment: '
| . J
Type Mame
[ |Analog Input j |FueI_LeveI j
Than [Flaat v arisble v| |Fuel_Low_Limi |
Add Yariable
oK | Cancel | Hep | Comm Mame: |FueI_L0w_Limit
Description: |
Tvpe: Float -
Initialization

Iritial Yalue: {1000

Sounding an Alarm

1. Createinstructions for Sound Alarm.
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You will create three instructions for this 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?

Sound Alarm

 Instructions - Fuel_Monitor - Sound Alarm

Turn On
Alarm =

Delay (mSec)
100

Turn Off Mext Block
Alarm

FPrevious Block.
Cloze Help
D
Summary of Steps: Turn on the alarm
A Add Instruction X 1. In the Instructions

Instruction:
|T urn On

LComment:

j Select...

Type Mame

j |Alarm

Drigital Dutput

Command Help

=]

Cancel Help

L

dialog box, click Add to
open the Add Instruction
dialog box.

2. In the Edit Instruction
dialog box:
Select the instruction
Turn On.
Select Digital
Output-Alarm.
Click OK.
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Summary of Steps: Delay

X

9 add Instruction rz|
Instruction:
|De|ay [mSec) j Select...
LComment:
|
Type Mame
Integer 32 Literal ~| f1o0 |
QK | Cancel | Help | Command Help |
Summary of Steps: Turn off the alarm
A Add Instruction
Instruction:
|Tum Qff j Select...
LComment:
|
Type Mame
Drigital Dutput j |Alarm j
QK | Cancel Help Command Help

N

1.1n the Instructions dialog
box, click Add to open the Add
Instruction dialog box.

2. In the Edit Instruction dialog
box:
Select the instruction
Delay(mSec).
NOTE: Make sure you choose
Delay(mSec) and not
Delay(Sec).
Select Integer 32 Literal and
enter the value 100.
Click OK.

1. In the Instructions dialog
box, click Add to open the
Add Instruction dialog box.

2.In the Edit Instruction dialog
box:
Select the instruction
Turn On.
Select Digital
Output—Alarm.
Click OK.

Repeating at a Reasonable Interval

1. Create a delay instruction.

a. Double-click the Delay action block.
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b. Enter the instruction shown below.

Block 0
»

1 Instructions - Fuel Monitor - Delay

Delay (Sec)
Fuel_Monitor_Delay

A Add Instruction

Instruction:

Summary of Steps

Create a Delay instruction:

1. Select the instruction Delay(Sec).
NOTE: Make sure you choose
Delay(Sec) 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 so you wouldn't get an alarm every
5 seconds telling you that the fuel is low.)

J

X

|De|ay [Sec]

LComment:

j Select...

Type
Float ¥ ariable

Add ¥ariable

a Mame: |FueI_M0nit0r_DeIay
Description: |
Tvpe: Float -

Initialization

% |nitialize on strategy un Imitial W alue: |5

™ Initialize on strategy download

QK | Cancel Help |

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. Modify the Powerup chart.

a. 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.
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b. Add the Start Chart instruction for the Fuel_Monitor chart as shown here.

| T e y - o C A4 Char
| Instructions - Powerup - Start Charts.

Block 0
Chart Lighting_Control T
Put Status In Status_Trashcan

Start Charts §

#1 Add Instruction

Instruction:

]Start Chart LJ Select..,
LComment;
I

Type Mame
Chart 1Ehart lJ ]FueI_M onitor :_j
Fut Statuz In ]Integer 32 Wariable LJ ]Status_Trashc:an L]

QK | Cancel ‘ Help ‘ EommandHeIp‘

c. (lose the Add Instruction dialog box.
d. Close the Start Charts Instructions dialog box.
2. 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
, automatically run the strategy on powerup.
1. Onthe Learning Center load panel, set the You can change this setting in the
Tank Level potentiometer to midrange. Download-Flash Memory options, available

2. Download and run your strategy. through File — Strategy Options.

3. View the Fuel Monitor chart.

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. Turnon Auto Stepping if you would like to view the execution of the flowchart.

a. Click the Fuel_Monitor chart.

b. Choose Debug — Auto Step Chart.
5. Test the strategy.

a. Turn the Fuel potentiometer knob counterclockwise.

b. 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.

m SNAP PAC Learning Center User's Guide



CHAPTER 5: PAC CONTROL: ANALOG CONTROL

c. Turn the fuel level potentiometer to below 1000.

As long as the tank level is below 1000 gallons, the SNAP PACI/O unit will sound an alarm every
five seconds.

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.
1. Open the View Variable dialog box for Fuel_Low_Limit.

a. Make sure that your strategy is still running and PAC Control is in Debug mode.

b. Inthe Strategy Tree, expand the Variables folder.

c. Expand the Numerical Variables folder.

d. Double-click Fuel_Low_Limit.

e. Expand the View Variable dialog box.

f. Type 2000 in the Value field.

g. Click Apply.

h. Verify that the alarm sounds any time fuel level is below 2000.

NOTE: The variable Fuel_Low_Limitisinitiated 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.

| PAC Control Basic - [Powerup]
%Eile Edit Control Engine Debug  Chart  Subroutine Mode Tools  Wiew  ‘Wabtch  wWindow Help
N & #h 3@ @ ||k

Sl E! J- d \m_]] & 4&d Q} B oi1 0:AR HER

= 5.:";,- Cénvénience Stare
+ |5 Control Engines
() Subroutines Included
= |5 Charts
+ ?O Fuel_Monitor
¥ ?O Lighting_Contral

+ ?O Powerup

- |5 Yariables

% "Fuel Low_Limit" (scanning)

Walue: |1DDD

= I Mu

FLT - |
e Fuel_Monitor_Delay

Mame: Fuel Low_Limit
iy Lahting_Control_Scan_In{ Type:  Float Variable Initiaized: On Run
Status_Trashcan

I3z
=) String Variables

=) Pointer Yariables

Walue: |1DDD

Add wWatch

=) Communication Handles

=) Mumeric Tables
=) String Tables

Printet Tahles

Leave the Fuel_Low_Limit View Variable dialog box open; you will use it to create a Watch
Window.

SNAP PAC Learning Center User's Guide m



ACTIVITY

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
«  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.
1. Add avariable to the Watch Window.
a. IntheFuel_Low_Limitinspect dialog, click Add Watch.

2 "Fuel_Low, Limit” (scanning) |’._||E|P5__<|
Mame: Fuel Low_Limit

Type:  Float Y ariable Initiglized: On Run

Walue: |1DDD

Cloze |

b. Click New to create a new Watch Window.

c. Navigate, if necessary, to the C:\Program Files\Opto 22\PAC Project 8.0\SNAP PAC
Learning Center directory.

d. Type DebugFuelMonitor in the File name field.

#1 Add Watch Entry

Mame: |FueI_L0w_Limit
Select Portions To 'wWatch: Create New Watch Window
Jut Look, jn: | |29 SMAP PAL Learning Center j L] £F B
IC5) Completed inControl Strategy
| |>)completed inDisplay Project
[C)PID Tukarial
S’% ﬂew..._ o File name:  |DebugFueioritor
——— ) Fiesoftype:  [PAC Control Watch Window Fies Fwth] | Cancel
,Tl Camcel | Help | *

e. (lick Open.
f. C(lick OK to close the Add Watch Entry dialog box.
g. Click Close to close the “Fuel_Low_Limit" View Variable dialog box.
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The new Watch Window appears.

Dock button

M PAC Control Basic - [DebugFuelMonitor]
¢ File Edit ControlEngine Debug Chart Subroutine Mode Tools Wiew ‘Wabtch Window Help

DEM| XhRaX AL S0 rmmee\ A fF@E-+
PlE (AR @0 BRIP Y[ e | SRR R

Convenience Store

Name Type IVAL

= I£5) Convenience Stare
IC5) Control Engines
IC5) Subroutines Included
= 55 Charts
EEO Fuel_Tonitor
EEO Lighting_Contral
EEO Powerup
= I£5) variables
= IE5) Mumeric Yariables
Fuel_Law_Limit
Fuel_Monitor _Delay
Lighting_Control_Scan_Inte

2. Arrange your workspace.

a. Notice the Dock, Minimize, and Maximize buttons in the top right-hand corner of the
Watch Window.

b. Click the Dock button ( € ).
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The Watch Window is now docked at the bottom of your workspace as shown below.

A PAC Control Basic - [Lighting_Control] |:||§|r>__<|
ﬁﬁile Edit Control Engine Debug Chart Subroutine Mode Tools Yiew Watch  wWindow Help - 8 x
=) L | G@E @ ||k
Bl =0 ai " | \m_]] 4d 4d & | obi o o
Convenience Store < [x]
= @ Convenience Store Z‘

+ | Contral Engines
IC5) Subroutines Included

+ ) Charts Block 0
= | variables
+ |C5) Mumeric Yariables l
[C5) String Yariables
[T Pointer Variables Turn OIn Inside i
I3 Communication Handles Light

IE5) Mumeric Tables
[C5) String Tables
IC5) Painter Tables

+ | 1O Units Control Lights l—|
f

Ikl J

h

| Fiunning | Step Off |Break Qi 100% =
[T TP chart £
ﬂ’l Fuel_kaonitor ] ﬂ’l Lighting_Control ] ﬂ’l Powerup

DebugFuelMonitor

PAC Control: Ready

c. (lose the View Variable dialog box.

.= "Fuel_Low_Limit" (scanning) |._||_,ré_i|
Mame: Fuel Low_Limit ¢
Type:  Float Y ariable Initiglized: On Run

Walue: (1000

| addwatch | Help

3. Add variables to the Watch Window.
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Click and drag

Fuel_Monitor_Delay

CHAPTER 5: PAC CONTROL: ANALOG CONTROL

(lick and drag Fuel_Monitor_Delay to the Watch Window.

EIEE!

Convenience Store

=1 |5 Convenience Store
+ | Contral Engines
IC5) Subroutines Included
+ ) Charts
= | variables
=1 |C5) Mumeric Yariables

@ Status_Trashcan
[C5) String Yariables
IC5) Painter Yariables
I3 Communication Handles
IE5) Mumeric Tables
[C5) String Tables
IC5) Painter Tables
+ | 1O Units

A PAC Control Basic - [Powerup]
ﬁﬁile Edit Control Engine Debug Chart Subroutine Mode Tools Yiew Watch  wWindow Help

= #4

ESFuel_Monitpr_Delay
@ Lighting_Coh\jl_Scan_Inte

G&®GE 0|k
LU SRR Ee | ofot i e
Block 0
Start Charts
IKN| I
| Stopped | Step Off |Break Qi
[T TP chart £

ﬂ’l Fuel_kaonitor ] ﬂ’l Lighting_Control ] ﬂ’l

Name | Type

Fuel Low Limit Float Variable 1000

Fuel Monit i-r—DE lay |Float Varisble

You can add additional items to the watch window by clicking any tag in the Strategy Tree and

dragging it to the Watch Window.

4. Add Fuel Level to the Watch Window.

a. Open the I/0 Units folder in the Strategy Tree.

b. Expand folders until the I/0 points are shown.

c. (lickand drag Fuel_Level to the Watch Window.
5. Experiment with the Watch Windows.

Here are a few things you can do:

- (lose the Watch Window. To reopen, click

Watch Window buttons:

the Open Watch Window button or select

Watch — Debug from the top menu.

L

| | 43 &3 —&—] OpenWatchWindow

— Delete an item. Just highlight a tag name, |

right-click, and select Delete.

New Watch Window

— 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.

6. (lose the Watch Window.
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Your Watch Window is saved. You can create additional Watch Windows.

7. 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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PAC Control: OptoScript

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:

« isbased on C, Pascal, and Basic
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«  offers the same commands used in other flowchart blocks
«  provides online scripting assistance in choosing commands and strategy variables
«  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

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

«  (onditions

«  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. C(reateanew block.

a. Click the OptoScript Block tool.

b. Clickin the Fuel_Monitor chart to place the OptoScript block as shown:

#1 PAC Control Basic - [Fuel_Monitor*]
ﬁﬁile Edit Configure Chart Subroutine Compile Mode Tools  Wew Window Help

NEH | s aaX Ay goFehmooeNA|lgEns
O T ENE Q Q| h &

Ly

=1 |5 Convenience Store
+ | Contral Engines
IC5) Subroutines Included

+ ) Charts g =
= [ Yariables Block D :< Block 11 >
+ |C5) Mumeric Yariables a -
[C5) String Yariables
IC5) Painter Yariables
I3 Communication Handles
IE5) Mumeric Tables
[C5) String Tables
IC5) Painter Tables

h

Display Tank
Level

= 5 O Units
= o0 syap_PaC_io Fuel Level
= | Paints Low?
I“'%“_' Emergency
o T

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 conjuntion 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.

3. Open the OptoScript block.
a. (lickthe Select tool.

b. Double-click the OptoScript Block to open the OptoScript editor.
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s

Features of the OptoScript Editor:

Action Commands: Provides Condition Commands: Provides access to
access to OptoScript version of all OptoScript version of all condition commands.

action commands.

Variables: Provides access to all variables that have
been defined. To use variables in OptoScript, the
variables must have been created already in ioControl.

OptoScript - Sample_Chart - Block 1
OptoScript Code:
<7 Display fuel lewel
R EEmIlon BUGD erel
#7 Delay —
<) >
Output:
oK. Cancel Help Command Help Ln2 Coll

S E M A bt an S’ g ——1— 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.

Comments: Lines beginning with // are
comments, which ioControl ignores when
the script is compiled. Comments are
displayed in green. You can also use /* and */
to comment several lines of code.
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c. 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.)

Block 11

Display Tank

2 R ah Ao e v | g
OptoScript Code:

s Di=play Fusl Level

< Momitor Fuesl Lewel

s Delay
om >
Output:

QK | Cancel Help Command Help Ln9, Coll

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.
1. Insert the analog output variable, Fuel_Display.

a. Place your typing cursor below the text //Display Fuel Pr————

Level. VALY PCOY n.rl\ &
. . nsert Yariable
b. Click the Insert Variable button to open the Select Variable (et varaie]
dialog box.

c. Select Analog Output in the Type field.
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As Fuel_Display is the only Analog Output variable, it should be selected.

OptoScrpt Code:

< Di=play Fusl Level
< Monitor Fuel Lewel

<« Delay

£

Clutput:

|

Cancel [ Help

Select Yariable

Tupe:

1Analog Olutput

Chart

Communication Handle
Counter

Diigital Input

Drigital Dutput

Drown Timer Yariable
Float T able

Float ¥ ariable

Generic OptotP Device
Integer 32 Table
Integer 32 Variable
Integer 64 Table
Integer B4 Variable

FID Loop

Fainter Table

Puairter Y ariable
Quadrature Counter
SMNAP-PAC-EB1
SMNAP-PACER2

d. Click oK.

=]

Cancel

AllValid Types A
Analog [hput =

|

Help

Fuel_Display will appear in the OptoScript Editor.

2. |Insert the ope

Type an equal

OptoScript - Fuel Monitor - Block 11

o

rator.

sign (=).

- Y

ash

FAY PCU PV

&

OptoScript Code:

s Di=play Fusl Level
Fuel_Di=play =

< Momitor Fuesl Lewel

< Delawy
<1 >
Output:
0Ok | Cancel Help Command Help Ln 3, Col 16
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NOTE: Spacing is optional, but makes your code easier to read.

( PAC Control Commands and OptoScript h

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 of MOVE, we use an equal sign (=).

Y,
3. Insertthe analog input variable.
a. Make sure the typing cursor is after the equal sign.
b. Open the Select Variable dialog box.
c. Inthe Type field, choose Analog Input.
d. Inthe Name field, choose Fuel_Level.
 OptoScript - Fuel Monitor Block 11 ]
] &l A ah RS RERT .

OptoScript Code:

< Dizplay Fuel
Fuel_ Di=play

/ Honitor Fuel gy Select Yariable

Tupe:
|Analog Input
All'alid Types

< Delay

|

Store_Temperature Q

Analog Dutput

Chart

Communication Handle
Counter

Diigital Input

Dvigital Dutput

Down Timer Yariable
Float T able

| & Float ¥ ariable

= Generic OptotMP Device
Output: Integer 32 Table

r s Integer 32 Variable
Integer 64 Table
Integer B4 Variable

FID Loop

Fainter Table

Puairter Yariable
Quadrature Counter

[ SNAP-PAC-ERT
Fancel || |smappacesz

<

QK. | Cancel Help

e. (lickok.
f. Type asemicolon 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
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need to turn on the outside lights. (In a real application, we would use a longer delay, such as 15
minutes.)
1. Insert the action command.

a. Move the typing cursor to the line below the //Delay comment. (Insert a linebreak if

necessary.)
OptoScript - Fuel Monitor - Block 11
2 R ah Ao e v | g
OptoScript Code:
s Di=play Fusl Level
Fuel Display = Fuel Level:
< Momitor Fuesl Lewel
s Delay
om >
Output:
0Ok | Cancel | Help | Command Help | Ln 9, Cal1

b. Click the Insert Action Command button.

G o | g
[

rsert Action Command

c. Inthe Groups field, select Timing.
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Notice that the there are two delay commands available.

OptoScrpt Code:

7 Display Fuel Level
Fuel Di=play Fuel Lew =z
"1 Select Instruction

s/ Monitor Fuel Level

Groups: Instructions:
s Delay Communication PN ContinueT imer
Control Engine — |DelayMzec
Diigital Point DelaySec
Error Handling FPauseTimer
1/0 Unit SetDownTimerPreset
140 Uniit - Event Messzage SetUpTimerT arget
140 Uit - Memary Map StartTimer
140 Unit - Scratch Pad StopTimer
Logical
M athemnatical
Miscellaneous
FID - Ethernet
" Puainters
| Simulation
2 Shing
.DUtDUt' Time/D ate =
v
QK. | Cancel I Help ] Command Help I

Caricel | Help | Command Help [ Ln 9, Cal1 |

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.

Use Command Help to determine the best command to use.
a. Select the DelayMsec command.
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b. Click Command Help.

E? PAC Control Commands |Z| |E| fz|

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

c. 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.

d. Close the Help window.
3. Insert the DelayMsec command.
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a. From the Select Instruction dialog box, select the DelayMsec command (if it is not already

selected).
# Select Instruction [‘5_<|
Groups: Instructions:
Communication A |ContinueT imer
Control Engine b
Diigital Point DelaySec
Error Handling PauseTimer
1/0 Urit SetDownTimerPreset
140 Unit - Event Message SetUpTimerT arget
140 Uit - Memary Map StartTimer
140 Unit - Scratch Pad StopTimer
Logical
M athemnatical
Miscellaneous
FID - Ethernet
Puairters
Simulation
Shing
Time/D ate L
v
QK | Cancel | Help Command Help

b. Click OK.
c. Add the parentheses and the milliseconds parameter. Your code should appear as shown
here:
DelayMsec(5000)
= - R b Ao e v | g
OptoScript Code:
s Di=play Fusl Level
Fuel Display = Fuel Level:
< Monitor Fuesl Level
s Delay
DelayH=ec{5000)
<@ &
Output:
0Ok | Cancel | Help | Command Help | W

NOTE: We could have created an integer variable and used it in place of the 5000.

4, Test compile.

. . ————
Click the Test Compile button. WA HEG T &l\

AN
Test Compile
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The DelayMsec command was incomplete and the test compiler reveals the error.

OptoScript - Fuel Monitor - Block 11

= - R b Ao e v | g

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:
< Momitor Fuesl Lewel
s Delay
DelayH=ec{5000)
om >
Output:
Compiling. ..
Errcr cn line 9: syntax errcr at or near 1"

1 errori=), 0 warning(s)

0Ok | Cancel | Help | Command Help | Ln 9, Col 16

5. Use the Output window to locate an error.
The Output window will locate an error for you.

a. Double-click the error message in the Output window.

OptoScript - Fuel Monitor - Block 11
& = - Y a-h

OptoScript Code:

R TG T |

Ak
m

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

syntax error at or near ")
1 error(=s). 0 warning(s)

0Ok | Cancel | Help | Command Help | Ln 9, Cal1

The source of the error is now highlighted. A semicolon is needed at the end of the
DelayMsec command.

b. Click at the end of the DelayMsec command to remove the highlighting.
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c. Type asemicolon.
d. Repeat the test compile.

OptoScript - Fuel Monitor - Block 11

2 R ah VRO HCO WV %\
OptoScript Code: "

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

< Delay
DelayH=ec(5000):

=%, [ warningis)

0Ok | Cancel | Help | Command Help | Ln 9, Col 17

e. 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.)

1. Create an if/then statement.
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Type the partial if/then statement shown below:

OptoScript - Fuel Monitor - Block 11

L] #h b | 4 ah LR - rSummary of Steps )
Unpicspiplbods 1. Create the if/then
<+ Dizplay Fuel Lewel structure:
Fuel Display = Fuel Level:
<« Monitor Fuesl Level if ( ) then
if{ Fuel_ Lewvel <= Fuel_Low_Limit ) then
endif
#+ Delay endif
DelayH=ec(5000):
2. Type or use the Select
Variable dialog box to
insert the following
variables:
<\ >  Fuel_Level
Dutput » Fuel_Low_Limit

[ warning(s]

3.Type <= forlessthan
or equal to.

\. J

0Ok | Cancel | Help | Command Help | Ln12, Col 1

NOTE: Using Select Variable helps prevent spelling errors.

A Basic If/Then Statement:

Type as shown or use Insert Variable option.

l l

if (Fuel Level <= Fuel Low Limit) then

The logic will
executeany 7
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.

m SNAP PAC Learning Center User's Guide



3.

CHAPTER 6: PAC CONTROL: OPTOSCRIPT

Complete the if/then statement as shown:

OptoScript - Fuel Monitor - Block 11

L - Y ab

FAY PCU PV

&

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

if{ Fuel_ Lewvel <= Fuel_Low_Limit ) then
TurnOn{ilarn):

DelayH=ec(100):

TurnOff (Alarm):

endif

< Delay
DelayH=ec(5000):

Output:

|

3. 0 warning(s)

Help Command Help

=]

Cancel |

Ln 11, Cal

Increase indent.
The OptoScript editor can adjust the indenting
a. Highlight the lines shown below.

& L - Y

OptoScript - Fuel Monitor - Block 11

of text to make the code easier to understand.

FAY PCU PV

&

OptoScript Code:

s Di=play Fusl Level
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel
if{ Fuel Ievel <= Fuel Low Limit

< Delay
DelayH=ec(5000):

Increase Indent:

then

[ warning(s]

0 error

=]

Cancel | Help | Command Help

Ln 9. Col 16

b. Click the Increase Indent button.
c. Doatestcompile( & ).
d. Click OK to close the OptoScript editor.
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Modifying the Flowchart

Your OptoScript block is ready to replace your chart.

1. Connect the OptoScript block.

a. Usingthe selecttool ( & ), select the connection line between Block 0 and Display Tank
Level.

A PAC Control Basic - [Fuel_Monitor*]

ﬁﬁile Edit Configure Chart Subroutine Compile Mode Tools  Wew Window Help

= H X #ar @69 hOOCOCONA FEES
A Qa4 &

enience et

=1 |5 Convenience Store
+ | Contral Engines Block 0 < Block 11 >
IC5) Subroutines Included
+ ) Charts T
= | variables "*
+ |C5) Mumeric Yariables
[C5) String Yariables Display Tank
IC5) Painter Yariables Level

I3 Communication Handles
IE5) Mumeric Tables

[C5) String Tables

[T5) Painter Tables

Fuel Level
Low?

b. Pressthe Delete key.
c. Select the Connect tool.
d. Click Block 0 (see diagram below).

Review: Connect Tool

lools  Wiew Window  Help

e. (lick the OptoScript block. I A BOO® A&
f. Click the OptoScript block again to start the second b

connection.

g. Click above the OptoScript block (this draws the
connection line out of the top of the script block).

h. Clickabove Block 0.
i. Click Block 0 (this completes the connection).

@Y G@®EHe | hODCCONA | FgHEES
2 B2 @, Q, e

=1 |5 Convenience Store
+ | Contral Engines

IC5) Subroutines Included l |
+ ) Charts

= I Variables
+ [ Numeric Variables Block 0 Block 11

[C5) String Yariables
IC5) Painter Yariables

I3 Communication Handles
25 Mumeric Tables . Display Tank
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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.
2. Rename your new block.
a. (lick the Select tool.
b. Right-click your OptoScript block.
c. (lick Name.
d. Type Monitor Fuel Tank.

A S

Block 0 —{jlock "o
=] = -

Colar...

Fort...

~ -
Display Ta Justify 4
N
+ Goko 4
LHame Block Select Connections
M anitor Properties 3
Fuel Tank g 7-Order »
Cancel
Cut
Help Copy
Delete
Sound Alarm
Select: 3

Flowchart Properties. ..
Center On Block

Show Grid

Delay Show Block 1d

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. Change debug settings.

Choose menu Configure — Full Debug.

A PAC Control Basic - [Fuel_Monitor*]

£F File  Edit

W ENEN Chart  Subroutine  Compile Mode  Tools  Wiew  Window  Help

| Lj H % Control Engines. .. @ E @ k O oo~ A
O EE Lo
@,

A+ Wariables,..

) |

onvenien
= 103 Conve ek Subroutines Included...

+E|C|

o R Minimal Debug |
=3 e —
= W

— Block 0

7 1g
R Default Properties. ..

E Options. ..

 Cormmunication Handles

2. Download the strategy.
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3. Run the strategy.

The chart should work just as before.
4. Substep through the Fuel Monitor chart.

a. With your chart still running, place a breakpoint on the Monitor Fuel Tank block.

v

Block 0

Display Tank
Level

Fuel Level
1 nw?

Review: Setting a Breakpoint

1. Click the _

Breakpoint tool i oo | @

while your chartis
running.

2. Click the Monitor Fuel Tank block.

\.

b. Wait for the strategy to stop at the script block.

c. Click the Step Into button.

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

D& #
QE|y m

onvenience Store O

G@®E© |k
u Bir I °g’/\m_]] 4d 4d &11 “%‘-_k ol o ek

=1 |5 Convenience Store
+ | Contral Engines
IC5) Subroutines Included
+ ) Charts
= | variables
+ |C5) Mumeric Yariables
[C5) String Yariables
IC5) Painter Yariables
I3 Communication Handles
[C5) Mumeric Tables
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#1 PAC Control Basic - [Fuel_Monitor]

CHAPTER 6: PAC CONTROL: OPTOSCRIPT

This button opens the OptoScript block window.

ﬂ’l File Edit Control Engine Debug Chart Subroutine Mode Tools  Wiew Watch  Window Help - 8 x
= i G&®GE 0|k
EEHE ® 44 4d ¢ 4 =, | ol 0dR Hew
IR a[unE®FY TIREIEE Y
=1 |5 Convenience Store -
+ | Contral Engines S Display Fuel Lewvel
IC5) Subroutines Included = Fusl_Display = Fusl Level:
+ [ Charts < Momitor Fuesl Lewel
= | variables if{ Fuel_ Lewvel <= Fuel_Low_Limit ) then
) ) TurnOniilarm)
+ |C5) Mumeric Yariables DelayMéec( 10%) .
[C5) String Yariables TurnOffiAlarm):
Pointer Yariabl
IC5) Painter .arle.n es ondif
I3 Communication Handles
IE5) Mumeric Tables s« Delay
) String Tables DelayM=sec(5000) ;
IC5) Painter Tables
= 5 O Units
= o0 syap_PaC_io
= | Paints
I“'%“_' Emergency
B pos
LU Freezer_Door
L Photo_Sensor
0 pfarm ai s
00 Freezer_Door_Stabi — =
0 Inside_Light Ln 15, Col 1
2 outside_Light . .
0% Fuel_Display v | "\ Chart }. OptoScript Block - "HonitorlIFuel Tank" - Id #11 /
A - - . —
| ¥ ﬂ’, Fuel_h{itor ﬂ‘, ing_Contral ] ﬂ’l Powerup
PAC Control: Ready INFO Debug MM

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.

Click the Step Into button to see the execution continue line-by-line.
Click Step Out to exit this block.

T A VR

N
3 [Erep e
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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.

The program execution is
still paused, waiting for ﬂ 0 MIPIF SN s @ R o o
Step commands to :
continue. Alternatively, you can 0 [
remove the paused state, which s
will continue to the next

breakpoint.

N -

Mositor
Fueltank
=] =]

5. Remove Auto Stepping.

a. Remove the breakpoint on your OptoScript block. (With the Breakpoint tool selected, click
the OptoScript block.)

b. 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.

PAC Control Basic |§|
LY There are breakpoints set in some charts in this strategy.
-
-
‘/ Leaving breakpoints set may cause undesired behavior if
one is encountered while the strategy is running, as it
will cause the chart that the breakpoint is in ko pause,
Opto 22 recommends that these breakpoints be cleared.

Would vou like ko clear all breakpoints in this strategy?

3. Save your strategy.
4. (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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PAC Display: Operator
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 PAC1/0 unit in your convenience
store. The following capabilities are available:

The inside lighting is turned on when the strategy starts running.
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«  The photo sensor triggers the outside lighting.
«  The freezer door switch controls the freezer door status light.
«  The emergency button triggers the alarm.

«  The tank meter displays the value of the tank level potentiometer using a scale of 010,000
gallons and sounds the alarm if the level is below 1000.

The operation of your SNAP PAC /0 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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CHAPTER 7: PAC DISPLAY: OPERATOR INTERFACES

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

2-0
=E
=0
B0

Chm|

PAC Display Capabilities

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.

1/0 Unit

=3 vouni
El- 28 sNAP_PAC_lo

E}m Points
I L.re

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/O) to PAC Display.

nn
. T
o
14
nn
s

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
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controls. You can configure a graphic to reflect the state or value of a tag, write to a tag, or both. For
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.
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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.

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 I/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 graphicin
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 PAC Terminal.

From the Start menu, select Programs — Opto 22 — PAC Project 8.0 — Tools — PAC
Terminal.

(NOTE: The PAC Project version number may vary, e.g., 8.1, 8.2, etc.)
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2. Double-click the name of the control engine to open the Inspecting window.
CoX

Inspecting: SHAP PAC

Device Type: SHAP-PAC-R1
3 Address: 10.0.4.1
Loader Version:  R1.1a

Firmnware Yersion: R8.0a

Wersion Time: 14:06:55 2 March 2007
Wolatile Rék: 4.99 ME free

Persistent Rak:  1024.00 KE free

File Space Avail. 1.76 MB

Device Time: 08:51:02 16 April 2007 Sync time to PC

48 PAC Terminal

File Tools Config

Message Queus: 1 Yiew Messages
Strategy Info
Mame:  Convenience Store
Time: 17:11:34 13 Apiil 2007 Charts Running: 2
Statuz:  Running W S

Autorur: 7 Enabled ™ Disabled
Archive:  [NOT &VAILABLE |

<
Communication
Mumber of control engines: Loop Time: ™ 10 mzec
Up Time: 234924 seconds [E5 hours, 15 minutes, 24 seconds]
Errors: Mo Error

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. Launch PAC Display Configurator.
From the Start menu, select

Programs — Opto 22 — PAC Project 8.0 = PAC Display Configurator Basic.
2. (reate a new PAC Display project.
a. Select File =+ New Project to open the New Project window.
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b. Navigate to the C:\Program Files\Opto22\PAC Project 8.0\SNAP PAC Learning
Center folder.

¥ PAC Display Configurator Basic

New Project

Look jr: IE} SHAP PAC Learming Center j L EF '

IC5) Completed inControl Strategy
IC5) Completed inDisplay Project
My Recent  |[Z3)PID Tutorial

Documents [S)5trategy

Desktop

My Documents

My Computer

My Network  File name: IMonitor Corvenience Store j Open
[~

Flaces
Cancel |

Filez of type: IAII PAL Display Projects [*.1JUI)
]

c. Type Monitor Convenience Store inthe File name field. This will be the name
of your PAC Display project.

d. Click Open.

¥ PAC Display Configurator Basic- Monitor Convenience Store.UUI
File Edit Yiew Style Text Configure Tools Window Help

Linking the Control Engine

The building blocks of PAC Display projects are the I/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.

SNAP PAC Learning Center User’s Guide 173



ACTIVITY

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. Open the Control Engines dialog box.

Select Configure = Control Engine(s).

¥ PAC Display Configurator Basic- Monitor Convenience Store.UUI

File Edit Wiew Style Text el Tools  Window Help

krol Eng
¥ Tools "
L Refresh Times,

E\ |:| O O & Alarm Points. ..

Alarmg
H Control Engines

Todify... |
Wind Delete |

Cancel

2. Open the PAC Control tag database.
a. Inthe Control Engines dialog box, click Add.

b. Move to the C:\Program Files\Opto22\PAC Project 8.0\SNAP PAC Learning Center
folder.
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c. Selectand open Convenience Store.idb.

Strategy File Name Selection

Look jr: |E} SHAP PAC Learming Center j |‘j( v

IC5) Completed inControl Strategy
k! IC5) Completed inDisplay Project
My Recent  |[Z3)PID Tutorial

A
Documents ICStrategy )
?i_- - Convenience Store
Desktop |
A

My Documents

My Computer

My Nebwork File name: |E0nvenience Store j Open
Flaces
Filez of type: |ioE0ntr0I Strategy [~idb) j Cancel
ak. Cancel Help

After providing the tag database, you are prompted to specify the control engine.

Control Engine Properties

Frimary Control Engine

Click here to specify
a control engine.

Mame: | Browse...

Backup Control Engine

|

Your strategy (tag database)
Strategy: |c:\program fileshoptoZ22\pac project 8.0Vsnap p % is Iisted here.
QK | 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.
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d. Click the Browse button to select a Primary Control Engine.

Frimary Control Engine

Name: |

Backup Control Engine

Select Control Engine

Lonfigured Control Engines:

Strategy: ic:\program fileghoptoZ2ypac project 8. 0henap p H Modiy..

Delete

il

(1] Cancel Help

ok | Cancel |
L3

e. Selectthe SNAP PAC control engine.
f. (lick OK to close the Select Control Engine dialog box.
3. (lose the Configure Control Engine dialog boxes.
a. (lick OKto close the Control Engine Properties dialog box.
b. Click OK to close the Control Engines dialog box.

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 Edt Wiew Styls Text Configure Toos

(Untitled)

The drawing window has
editable properties
governing its default size,
location, background
colors, menu features, etc.,
that can a be edited from
the Window menu.

Export Window. .
Tmport window, .

1 (Untitled)

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
number of drawing windows. into your operator interface.
. J
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Open the Window Properties dialog box.

The properties of the drawing window describe the size, color, position, and behavior of the
window.

Select Window = Properties.

¥ PAC Display Configurator Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools B

(Untitled)

Qpen...
Close...

Copy...
Delete. ..

Export Window, ..
Import window, .,

Window Properties

— Buntime Options

MName: |((FHERs]] [ Abways in memory [fastest access)

8 Flaslitan IS— width: IT I~ Open when there are new alams

™| Disable close if there are active
' Position: |1 2 Height: |2DD alarmsz

[ Allow contral engine switching

Pazsword Pratect... |

-~ Control -~ Behavior Background Color—
¥ Border [V Size handles {* Child lrl:l

¥ Caption [~ Spstemmenu [7 Minimize bos " Popup

QK I Cancel | Help |

Name the window.

Type Main 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.

Edit window properties.

a. Type 0in 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.

b. Type 800 in the Width field.

c. 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.)

d. (lick 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.
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e. (lickthe Always in memory (fastest access) option box in the Runtime Options field.

]

Window Properties

— Buntime Options

Mame: IMain W Always in memory [fastest access)

»¢ Pasition: ID width: ISDD I~ Open when there are new alarms

™| Disable close if there are active
' Position: ID Height: IBDD alarmsz

[ Allow contral engine switching

Pazsword Pratect...

-~ Control —ﬁehavior—| |—Backgr0und Caolor—
¥ Border [V Size handles {* Child

Iv Caption [~ Spstern meru [ Finimizs o <0

Basic colors:

(Ul iy el
g
HE NN ..
EiEEEEEN
EEEEEEEN
EEEEN T .

LCustom colors:

s — T
Sat: W Green: |128
Define Customn Colors »» | Color|3olid Lum: lﬁ Blue: lﬁ

Cancel | Add ta Custom Colors |

f. (lick the Background Color box.

g. Selectalight color by clicking on it.

h. Click OK to close the Color dialog box.

i. 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

Window Properties

Buntime Options

[~ Allow contral engine switching

your initial PAC Display setup will take. Having
fewer windows with this option uses less
computer memory, speeds up the initial PAC
Display setup, but costs you time when a
window is opened.)

Mame: |Main v Always in memary (fastest access)
» ) r
# Position: |0 ‘width: |200
X Postir: | it | - The Password Protect button lets you
¥ Position: |0 Height: 500

assign a password to a window. When a
password is assigned to a drawing window, a

RasswardlRioleats | (— closed window cannot be opened until the
Contral E— Bresmaurd Gl operator supplies the password. Open
¥ Border [ Size handles & Child - windows that are iconified or hidden are not
W Caption [~ System menu [ € Popup affected. You cannot assign a password to a
window that both contains an alarm and has
QK Cancel Help

the Runtime option “Open when there are

new alarms” selected.

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.

“#l Tools. l

T NEEREN

‘2l Tools l
CIN|Ololok ||
[Big A [ |

‘i Tools l

Ci\Olo[olofw

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.
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‘¥l Tools:

CINO[o[o]o ||

‘¥l Tools:

CINJO|o|o]ow|

‘¥l Tools:

TNEEREN

H

“§i Tools
RINEEEER
/Pl A Jrc e |
H|

‘¥l Tools:

TNEEREN

H

“§i Tools
EINEEEEER

‘¥l Tools:

TNEEREN

&

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.

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) or a 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
numerical tables of data.
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The Numerical Table tool creates a table that displays the

| /i Tools

TNEEREN

gl
X132 Y. b
W H:

Creating an LED Display

contents of PAC Control float tables, integer 32 tables, and
integer 64 tables.

This diagram shows the information flow behind the dynamic LED display you will create in the

following steps:

Text Field

PAC Display Feature:

Tag:

PAC Control

v

Control Engine-Driven Operator-Driven

Attributes Attributes

Operator
clicks
button

1
T

If On If Off Send Discrete:
Text in from Toggle
Control Engine
Fill Color l

State of Digital Qutput:

State of Digital Output:
Indoor Lights Indoor Lights
)
EFET 1o unit

E- :.""_.3 UIO_Station_1
EEID m& ] point
of (OW| —  Z
=0 | W B
CRm| =-£1 rips

Strategy 1/0 Unit
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1. Createan LED.
a. Select the Circle tool from the Tools window.
b. 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

CNOo@ o

]

X118 Y 896
W 97 H: 91

The dynamic properties of this graphic will be added later.

2. C(reate dynamic text.
a. Choose the Text tool.
b. Click below the circle and type #.
c. Click belowthe # toanchor the text.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit Yiew Style Text Configure Tools Window Help

TNEEREN

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.

SNAP PAC Learning Center User's Guide



CHAPTER 7: PAC DISPLAY: OPERATOR INTERFACES

3. Create a text label.

a. With the Text tool still selected, click above the circle.

b. 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

' AP
Inside Light ‘“‘l\lDlDlOlOl |
,,,,, e
137 ¥: 197
9 H: 18
#
7
To Create Text
The text tool creates a single line of text.

o Select the
Text tool.

The cursor
changes to
an |-beam.
P
”~
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.

L

4. Align the objects.

a. Choose the Select tool.
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b. Clickand drag a rectangle around all three objects to select them.

‘#i PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools Window Help

nsideLioht | E\|D|D|O||N\|
| D [Prel A e |
|3
ol 1w 37
: W 178 H: 207

c. Right-click the items, and from the pop-up menu, select Align — Center.

.Tnside.l_ight . £
i\ [T[o[o]o]v

cut Bl A [prc | i
= Copy
Fasts 118 Y. 69
Delete 97 H: 146
?}f Duplicate
L] L] Replace...
Line 3
Fill 3
Text 3
Z-Order 3
Lo
Right
GEroup 9
Lok, Positi Top
ock 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.

For the first attribute, you will configure the circle to be solid red when the light is on.
1. Click an empty work space to deselect the three objects.

2. Select the graphical dynamic attributes.
a. Double-click the circle.
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b. Select Fill Color under Control Engine Driven Attributes.

44

[ [O|o|o[ofx

H

X118 Y: 86
By H: 91

Inside Light
u -] L}

Graphic Dynamic Attributes

Object: Ellipse w118 . |96 ‘whidth: |97 Height: |91
i~ Control Engine Driven Attributes 1 1 Operator Driven Attributes - 1

[ Line Calar Edi.. | Edit...
[ Wertical Slider

1 visibili/Blink [0 SendValue J

[ Harizartal Size (width) [0 Send Discrete

[ Vertical Size [height) [0 Send Sting

[ Horizortal Position O windows =

[ Vertical Position [0 Download Recipe

[ &larm Paint [ Upload Recipe B

[ Contral Enging Status
¥ Focus-frame enabled ¥ Beep enabled
HotKey [~ Cil [ Shit [cNone> =]

ak. ‘ Cancel ‘ Help ‘

c. (lick Edit (under Control Engine Driven Attributes).
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3. Select discrete tags.

a. In ‘th e Setu p Fr_, raphic Dynamic Attributes. _j
By field, select . . ; .
X Object: Elipse w118 Yo |96 “wiidth: |97 Height: |91
Discrete.
. Control Engine Driven Attributes Operator Driven Attributes
b. Click the Tag (] Line Colar Edit.. } o _ Edh.
Selection Al
Wizibilite /B link.
button ( ﬂ ). Horizantal Size (width]
Yertical Size [height]
Horizontal Position
Wertical Pozition ~Tag-
H Alarm Paint :
Th 15 bUtton Control Engine Status s 5
opens the 4%
D|Screte Tag [ Setup By i~ Discrete -
. (% Dizcrete O OFF
S€|€CUOH Ok Cancel i Current Value . -
dialog box. -
Current Yalue
(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 Hieadband
will be available to this dynamic object. ,—.:
For example, if you chose Current
Value, you would not be able to select a
digital point. Ok | Cancel | Hep
J

\ &

c. Intheltem Type field, select Digital Output Point.

Notice that 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.

d. Intheltem Name

. .Discrete Tag Selection [‘5_<|
field, select —
. . LContraller: Item Type:
Inside_Light. SNAP PAC Analog/Digtal 170 rit
. Chart
e. C“Ck OK tO C|OS€ Cantral Engine
3 Digital Input Pairt
Digital Dutput Point
the DISCFGte Tag H DesitDigiaI Modules
Selection dialog Integer
box.
Item Mame: .
T Selected Fields
Freezer Door Status Field: |State j

4, Selectred fill color fo

m SNAP PAC Learning Center User's Guide

Outzide_Light

Cancel Help

Element: Bit [0-31];:
Start Index: Mum Elements:

Riefresh Time: | Group 01 sec) -

%

r the On state.



CHAPTER 7: PAC DISPLAY: OPERATOR INTERFACES

a. Inthe Discrete field, click the black box underneath ON.

Tag

I arme:

!SNAP PAC:Inzide_Light State ﬂ
Setup By Dizcrete

o Dizcrete oM OFF

(" Current Yalue )

Current % alue

Basic colors:

| A e

— (e § § |
(ol B N B
ElfEEEEEN X
Farcel | N
| F 0 0 Il I
LCustom colors:
NI TN =
| O
ﬁat:w ﬁreen:lﬂ_
Define Custom Colars 33 | Colorl5alid I:um:lﬁ Blge:lﬂ_
Cancel | Add ta Custom Colors |

b. Select a bright red, and click OK to close the Color dialog box.
c. (lick OK to close the Dynamic Attribute dialog box.

Leave the Graphic Dynamic Attributes dialog box open.
Select an operator-driven attribute.

In this step you will add an operator-driven attribute that will turn the light off and on when the
operator clicks the circle.
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a. From the Graphic Dynamic Attributes dialog box, click Send Discrete.

-

5 4l

> |O|o|o]o]w

Inside Light
L} u

Graphic Dynamic Attributes

Object: Ellipse w118 e 198 ‘wiidth: |97 Height: 191
i~ Contral Engine Driven Attributes - 1 1 DOperator Driven Attributes -

[ Line Color Edit... [ Horizortal Slider A Edi... ]

Fill Color [ Wertical Slider

O isibility/Blink Clear [ Sendalu

[0 Harizartal Size (width) | te

[ Wertical Size [height) [0 Send Sting ‘

[ Harizortal Position O windows B

[ “ertical Position [0 Download Recipe

[0 &larm Paint [ Upload Recipe ]

[0 Cantral Enging Status
¥ Focus-frame enabled ¥ Beep enabled
HotKey: [~ Cil [ Shit [cNone> =]

Ok ‘ Cancel ‘ Help ‘

b. Click Edit (under Operator Driven Attributes) to open the Dynamic Attribute dialog box:

Dynamic Attribute - Send Discrete

Tag

Mame:

Source
* Fixed data " Prompt for data

Fixed Data Frompted D ata
+ Set |

" Clear ’7
i Toggle

" Reverse
" Direct

th: |97

Height: |3

Criven Aftibutes

\ Edit...

QK Cancel | Help |

wnload Recipe
load Recipe

Control Engine Status
v Focus-frame enabled v Beep enabled

Hot Key: Chl Shift | <Maones -

Cancel Help
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c. (lick the Tag Selection button( 2]).

d. Under ltem Type, 0y

(X))

select Digital Output
Point.

Tag

|
Under Item Name,

select
Inside_Light.
Click oK to
close the
Discrete Tag
Selection dialog
box.

Source

(+ Fiwed data g

Discrete Tag Selection

Item Mame:

Alarm
Freezer_Door_Status

Inzide Liiht

Prampt for data

Item Type:

Analog/Digital 1/0 Unit
Chart
Control Engine

High Denzity Digital Modules

Integer

- Selected Fields
Feld  [state =
Element; I Bit [(0-31]; I
Start Index: | Hum Elements:i

= |

6. Select Toggle action.
a. Under Fixed Data, select Toggle.

b. Click oK
Dynamic Attribute - Send Discrete
to close R
Inside Light cl
the L] Mame:
Dyna mIC iSNAF’ PALC:Inzide_Light. State
Attnbute - ~Source
d|a|og (* Fixed data ™ Prompt for data
] ]
bOX i -~ Eixed Data - Prompted D ata
O " Set
%}i’ﬁﬂ L St =
o  Reverse Llear Buttor Test: l
" Direct
Cont
TN Cancel | Hep |
71 ¥

| Horizontal Size [width]
| Wertical Size [height)

| Horizartal Position

1 Wertical Position

| dlarm Paint

| Contral Engine Status

Cancel Help

end String

| windaws

| Download Recipe
| Upload Recipe

v

¥ Focus-frame enabled v Beep enabled

HotKew [ Cl T Shift | <Mone>
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7. C(lose the Graphic Dynamic Attributes dialog box.

Click OK.
Inside Light i1
nside Lig
. . . |O[0|O]o]|
A L
: : &)
x 118 Y: 96
C = - W 97 H: 91
#
Graphic Dynamic Attributes @
Object: Elipse w118 v widh [57 Heigm [T
Contral Engine Driven Attributes - Operator Driven Attributes -
[ Line Color Edit... [ Horizontal Slider ~ Edi...
O Wertical Slider
O isibility/Blink Clear [ SendValue Clear
[ Haorizortal Size [width) Send Discrete
[ Wertical Size (height) [ Send Sting
[0 Harizortal Position O windows T
[ “ertical Position [ Download Recipe .
[ &larm Paint [ Upload Recipe M Secunty...]
[ Control Enging Status
¥ Focusframe enabled ¥ Beep enabled
HotKey: [~ Cil [ Shit [cNone> =]
Cancel Help J
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. Open the Graphic Dynamic Attributes dialog box.
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a. Double-click the #.

Inside Light m\|D|D|O|O|N\
/Bl A [pac bS] |
]
X 162 Y: 197
. W: 9 H 18

Graphic Dynamic Attributes

Object: Text w162 v [197 Wwidth: ]“—‘ Height ]—

Control Engine Driven Attibutes Dperator Driven Attibutes - !
[ Test Color Edit... | Edit...
[ visibili/Blink [ Wertical Slider
[0 Horizortal Position Cl [ Sendvalue ]
[] “ertical Position [ Send Discrete
W Text In from Control Engine b [ Send Sting
O windows F

[ Download Recipe

[0 Upload Recipe G|

¥ Focus-frame enabled ¥ Beep enabled

HotKey: [~ Cil [ Shit [chones =]

QK J Cancel ] Help 1

b. Double-click Text in from Control Engine.
2. C(reate a dynamic attribute.
a. Inthe Setup By field, select Discrete.
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b. Click the Tag Selection button.

Inside Light

il 't e [

Dynamic Attribute - Text In from Control Engine

Mame:
L L
E‘%: [ Setup By [ Walue- - 1~ Text Justification —Mur
] Deadband * Left [
K 1 !  Center )
[ ™ Shing " Right g
r‘ t
i~ Dizcrete
g aff:
izt ity /Blink |
Hyfizontal Position
"/ rtical Position oK ] B ] Help 1
T T TS e
| | Dowrload Fecipe
| Upload Recipe W

¥ Focus-frame enabled v Beep enabled

HotKew [ il T Shitt [cNones |
Ok, Cancel _I I Help
3. Selecta Discrete tag.
a. Intheltem Type Discrete Tag Selection rX
field, select Digital . -
Output Point. .éﬂ:l[?g.-"Digital 140 Urit
b. Inthe ltem Name Diatal I i
. Diigital Dutput Point
field, select High Densiy Digtal Modues
nteger
Inside_Light.
NOTE: Digital Output
Point is available only 1:“* Name: S
. . Ll
if you select Discrete Feld  [State E
in the prev|ous d|a|og Outside_Light Element; Bit (031

box.

(lick OK to close the
Discrete Tag Selection

dialog box.

Start Index: Mum Elements:
Riefresh Time: | Group 01 sec) -

Cancel Help

%

4. Complete the dynamic attributes.
a. Inthe Onfield, type ON.
b. In the Off field, type OFF.
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c. Inthe Text Justification field, select Center.

Inside Light = Sl bl
Dynamic Attribute - Text In from Control Engine
~Tag
Hame;
SMAP PAC:Inside_Light.State iJ
(]
aEm Setup By 1 Walue 1 Text Justification Mty
" Walue Deadband " Left = D
| Graphic Dynamic Attributes) IIRGRRECES @ Center 2
| " Sting " Right S
{ F
Object: Tesxt
. i Discrete-
by fﬂi Jﬂffi Note: Any text
; (uli} OFF f
isi gty Blink can be put in
Hifizontal Position the On and Off
“ertical Positi .
F..',':F:ﬁ : Dfl |_an.\ (] l} Cancel ‘ Help I f|e|dsl such as
— = Open and
ownload Recipe |
Upload Recipe v Fs!jc:lsr-lelﬂ' and
¥ Focusframe enabled v Beep enabled Stoppeg

HotKew [~ Cl [~ Shit [Mane> =]

(1] Cancel Help

d. Click OK to close the Dynamic Attribute dialog box.
e. Click OK to close the Graphic Dynamic Attributes dialog box.

Making a Duplicate LED Display for the Outside Light

1. Select all three objects.
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. (opyand paste.
a. Right-click the selected objects.
b. Choose Duplicate.
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u u
.Tnside Light

. Cut
Copy

Paste
?i Delete
= Ll Duplicate <

Replace...
Line

Fill

Text
Z-Order
Align

Size
Group

Lock Position

c. Drag the new objects to the right. (Move the tool palette if it is in your way.)

'Tm%@;iﬂgjﬁt-' inside Light  Tnside Light
# # #

DO NOT GROUP OBJECTS WITH DYNAMIC ATTRIBUTES: It is tempting to

N group the objects, but this will change the discrete objects with unique

4 graphical dynamic 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 not preserved when you group or

ungroup a set of objects.

Dynamic Attributes »

Edit text.

a. (lickin the window
to deselect the
objects.

Click the Inside
Light label and then
right-click the
Inside Light label.
Choose Edit Text.
Type Outside
Light

Click OK.

3.

L} . u . | ]
Inside Light slnside Lights
L} 1

Attaching the Outside Light to Tag

Copy

Paste

Delete

Duplicate  Enter Mew Text
Rbpioa |Dutsu:|e Light
Font Cancel
Size..

Colar..,

Background. ..

Skyle 4
Z-Order L4

Lock Position

Crynamic Attributes  #

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.

1. Open the Graphic Dynamic Attributes dialog box for the Outside Light graphic.
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a. Double-click the outside light circle graphic.

Inside Light Outside Light
| | | ] | |

v |3 widh [% Height M1

1~ Contral Engine Driven Attributes - 1 Operator Driven Attributes

Object: Elipse

Edit...

[ Lire Colar Edi... [ Herizortal Slider Lo
Fill Color [ Wertical Slider
O isibility/Blink Clear [ SendValue Clear
[ Haorizartal Size [width) Send Discrete
[ Wertical Size [height) [0 Send Sting
[0 Harizortal Position O windows T
[ “ertical Position [0 Download Recipe %
[ &larm Paint [ Upload Recipe ¥ Secunty...]
[ Control Enging Status
W Focusframe enabled ¥ Beep enabled
HotKey: [~ Cil [ Shit [cNone> =]

QK | Cancel ‘ Help ]

b. Under Control Engine Driven Attributes, double-click Fill Color.

Outside Light F
L] L] Dynamic Attribute - Fill Color,

Tag
[ [ ] Mame:
SHAP PAC:Inside_Light.State

# Setup By Dizcrete
o Dizcrete ] OFF
i Graphic Dynamic Attributes. " Current Yalue - -
Current ' alue

Object: Elipse

e o= e = J¢ =[]

Contral Engine Driven Attributes

Line Color Edit...
b

isibility/Blink. Clear

Horizontal Size [width)

Wertical Size [height]

Huorizontal Position
Wertical Position
Alarm Point

Control Engine Status

OK N | Cancel Help

Hotkey: [ il [ Shift | <Mores -

ak. Cancel Help

c. Inthe Dynamic Attribute dialog bo, click the Tag Selection button ( 2|).
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d. Under Item Name, select Outside_Light.

Dynamic Attribute - Fill Color,

Tag

Mame:
SHAP PAC:Inside_Light.State

Setup By Dizcrete
o Dizcrete iy

Discrete Tag Selection

Item Type:

Analog/Digital 1/0 Unit
Chart

Control Engine

Digital Input Pairt

Digital Dutput Paint

High Denzity Digital Modules
Integer
Item Mame: .
Selected Fields
Alarm -
Freszer_Door_Status Field: | State j

Inzide_Light
w Element: Bit (031}

Start Index: Mum Elements:
Riefresh Time: | Group 01 sec) -

QK | Cancel | Help |

e. Click OK to close the Discrete Tag Selection dialog box.
f. C(lick OK to close the Dynamic Attribute — Fill Color dialog box.

Inside Light Qutside Light

o

Graphic Dynamic Attributes

Object: Ellipse ¥ 286 ¥ 198 width: |97 Height: |91

- Control Engine Driven Attributes - — Operator Driven Attributes -

QK 1 Cancel ‘ Help ‘

[ Line Color Edit... [ Horizontal Slider ~ Edi... |
Fill Colar [ Wertical Slider
O visibility/Blink Clear ] [ SendValue Clear
[ Haorizartal Size [width) Send Discrete
[ Vertical Size [height] [0 Send Sting
[ Harizorkal Position O windows i
[ Vertical Position [0 Download Recipe Z
[0 &larm Paint [0 Upload Recipe b Secunty...]
[0 Control Enging Status

¥ Focus-frame enabled ¥ Beep enabled

HotKew: [~ Ctl [~ Shift |<Nones vi
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CHAPTER 7: PAC DISPLAY: OPERATOR INTERFACES

2. (hange 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
chartis 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 attribute by simply unchecking the box next to Send Discete. You might also

wish to keep this attribute to provide a way of controlling the lights if you stop the PAC Control
strategy.)

a. Inthe Graphic Dynamic Attributes dialog box, double-click the Send Discrete attribute.

Dynamic Attribute - Send Discrete

Tag
Mame:
SHAP PAC:Inside_Light.State

Source )
* Fixed data " Prompt for data
wfidth: |97 Height:
Fixed Data Frompted D ata
™ Set | RO peratar Driven Attibutes =
" Clear ’7 Harizantal Slider “Edi...
+ Toggle “Wertical Slider
Send Value Clear
" Reverse "
™ Direct Send Sking
indmws
[Download Recipe S i
0K Cancel | Help | Upload Recips ecurty...
v Focus-frame enabled v Beep enabled
Hot Key: Chl Shift | <Maones -
ak. Cancel Help

b. Inthe Dynamic Attribute dialog box, click the Tag Selection button.

Discrete Tag Selection rz|
LContraller: Item Type:
Analog/Digital 1/0 Unit
Chart

Control Engine

High Denzity Digital Modules
Integer

Item Mame: .
Selected Fields

Alarm
Freszer_Door_Status Field: | State j

Inzide_Light
W Element: Bit (031}

Start Index: Mum Elements:

s
QK | Cancel | Help

c. Select Outside_Light.
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d. Close all dialog boxes.
3. Attach outside light text to tag.
a. Double-click the outside light's dynamic text field.

Graphic Dynamic Attributes

Object: Test % [EEE v 196 width: Height:
Contral Engine Driven Attributes Operator Driven Attributes
[0 Text Calar Edit.. Edit...
[ Visibili/Blink [ Wertical Slider
Inside Light Qutside Light [ Harizortal Position Clear [ Sendvalue
[] “erical Position [ Send Discrete
Text In from Contral Engine (S [ Send Sting
b O windows B
[0 Download Recipe
[0 Upload Recipe b
¥ Focusframe enabled W Beep enabled
# e Hotkew [~ Ol [~ Shitt [cHones =

QK | Cancel | Help |

b. In the Graphic Dynamic Attributes dialog box, double-click Text in from Control Engine.

Graphic Dynamic Attributes

. . . . eyt ) - 1195 - P
Inside nght Outside nght Object: Text . [EER s wiidth: Height:
Contral Engine Driven Attributes Operator Driven Attributes
[0 Text Calar Edit.. Edit...
[ Visibili/Blink [ Wertical Slider
[ Harizortal Position Clear [ Sendvalue
[ werical Position [ Send Discrete
[] o [0 Send Sting
# O windows B
[0 Download Recipe
[0 Upload Recipe b
Dyna | hute g 0 ontro gine ¥ Focusframe enabled W Beep enabled
Tag HotKey: [~ O [ Shitt [<Nones =)
Mame: 3
SNAP PAL Inside_Light State * Help
Setup By Walue Text Justification r
" Value " Left o
i+ Discrete (+ Center o
" String ™ FRight 0
~
Discrete
On: Qff:
ON |oFF
QK | Cancel | Help |

c. Inthe Dynamic Attribute dialog box, click the Tag Selection button.
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d. Select Outside_Light.

Discrete Tag Selection

X

LContraller:

Item Type:
Analog/Digital 1/0 Unit
Chart

Control Engine

Digital Input Pairt
Digital Dutput Paint

High Denzity Digital Modules
Integer
Iterm Mame: .
Selected Fields
Alarm
Freezer_Door_Status Field: | State j

Inzide_Light
w Element: Bit (031}

Start Index: Mum Elements:

Riefresh Time: | Group 01 sec) -

QK | Cancel | Help

e. (lose all dialog boxes.
4. C(heckthe assigned tags.

You can verify that you have assigned the correct tags to each object.
a. (lickan object.

b. Place the cursor over the clicked object until the help messages appear.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI
File Edit WYiew Style Text Configure Tools Window Help

[\ [D|o|O|o|v|
Inside Light Outside Light | /™ [Brg| A b || 8§ 1|
O
X118 Y: 96
H " W. 97 H: 91

u n u
#  |Input: SMAP PAC:Inside_Light.State
Qutput: SNAP PAC: Inside_Light,Skate

The help messages identify which tags are assigned to an object.

Testing the Project
1. Runyour project.

Select File = Save Project and Load Runtime.
2. (lose the Event Log Viewer.
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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.

Click Close to close the Event Log Viewer.

23 PAC Display Runtime Basic- Monitor Convenience Store.UUI
File Wiew Alarm  Window Help

Inside Light Outside Light

[#7] Event Log Viewer

[v it Restore On New Message:

[ Enable "Awaiting Connection' messages

Clear
Cloze %J Help

3. Use the operator interface.
a. Turnon 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.

b. Click the Inside Light LED in your project window.
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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

c. (lickthe Inside Light LED again, and the Inside Light turns off.
d. 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.)

4. (lose PAC Display Runtime.
a. (Choose File — Exit PAC Display Runtime.
b. 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.
1. 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.
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a. From the Edit menu, select Paste from File —» Symbol Factory.

# PAC Display Configurator Basic- Monitor, Convenience Store.UUI

File N8 View Style Text Configure Tools ‘Window Help

Can't Undo
Can't Redo
Cut

Copy
Paste

Hail

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 symbols

Edit Dynamic Attributes., .,
Copy Dynamic Attributes

Paste Dynamic Attribukes
Delete Dynamic Attributes

bol Fa
Import metafile
Irnport JPEG. ..

Edit Text
Edit Paints

Lock Position
Unlock Position
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b. Select Tanks in the Categories field.

Wi PAC Display Configuraton Basic- Monitor Convenience Store. UUL
Eile Edit Wiew Style Text Configure Tools ‘Window Help

File Edit “iew Options Help .
— e — — C|IC.k here to see the
3 options for any selected
= graphic. (You can copy
the tank as it is shown, or
Yyou can choose options
@ @ ﬂ to change the color,
i background, and
Tork 26 orientation of the tank.)
Categories
Motors ~
Mature
Operatar Interface
Panels
Fipes ﬁ = n
Flant Facilities Copy
Power Copy as Picture {wmf) Only
Process Cooling Faste...
Process Heating Delete...
Pulp & Paper
Fumps Impart...
Safety Export...
Scales -
Segmented Pipes
Sensors .
Tank Cutaways - Symbol Options %]
Tanks ﬁ
e
— — FillColor
Fil Color Mode:  [Shaded v Cancel |
Fill Color: e
. Solid Defaults
Find the Tanks category among A Hollow
. nientation Help
64 categories of symbols. Fip: MNoe v
Rotation: |0 hd
Export Options
Background Color: g

2. (hange the options for a Symbol Factory graphic.

a.
b.
c.
d.
e.

Click a tank 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.

f. (lick OK to close the Symbol Options dialog box.
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3. Paste the Symbol Factory graphic into PAC Display.
a. Make sure the tank you want to paste into PAC
Display is selected.
b. Right-click the tank.
c. Click Copy as Picture(wmf) Only.
d. Close the Symbol Factory by clicking the Xin the
upper right-hand corner.

e. (lickanywhere in the Main drawing window to
make PAC Display the active application.

f. Right-click in the Main window and select Paste.

Paste...

Delete. ..

Irnpork. ..
Export...

Symbol Options. ..
Properties

Note: Symbol Factory (8

File Edit Wiew [ | Help

will copy graphics as e
either a bitmap ora
WMF file. To change the
file type that is copied
by default—for j - Category Fie Path

Symbol Options. .. imbiols

Browse... |

|Panels [~ Automatically minimize after copying

Pines

I Do nat tile textures

example, to remove the
Sq uare border O]C ad This iz the location of the categary (% CAT] files. This can be on your local hard

. . drive, or somewhere on your network. Leave blank to use the same directory as
bitmap—in Symbol | — tis prograr.

gories
Factory, see [ otors
- . |Mature T

Opt|0 ns = CO nflg ure. operator Inte [ Alwayz on top urnbnail size:

s

Ficture optimization:

i b awimumn optimization _:_j

0K

o |
[
[
[

Cancel

Defaults

Help

4, Resize the tank graphic.
a. Choose the Select tool.

b. Clickand drag the tank to the lower left-hand side of the window.

SNAP PAC Learning Center User's Guide




CHAPTER 7: PAC DISPLAY: OPERATOR INTERFACES

c. 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.

\.

- _ )
Resizing a Graphic:
L | | //‘Q ;
=2 a
Move the hand cursor to the
lower-right drag handle When the cursor changes to an
(one of eight small boxes arrow, click the handle and drag
indicating selection). to resize the graphic.
J

5. Create a dynamic rectangle.

a. Selectthe
Rectangle
tool from
the Tools
window.

b. Positionthe
mouse over
the tank.

c. Clickand
hold the
left mouse
button.

d. While
holding the
mouse
button,
move the
mouse in a

diagonal motion to create a rectangle. When the rectangle has

‘#i PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit Yiew Style Text Configure Tools Window Help

Inside Light

Outside Light

the desired shape, release the mouse button.

6. Adjust size and placement.
a. Choose the Select tool.

b. If necessary, resize the rectangle or center it on the tank. You can also use the arrow keys on
your keyboard to move a selected object.
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Assigning Dynamic Attributes

1. Add a vertical size graphic dynamic attribute.
a. Double-click the rectangle.

b. In the Graphic Dynamic Attributes dialog box, double-click Vertical Size (height) as the

attribute.
Dynamic Attribute - Height
i Mame:
Graphic Dynamic Attributs
&
Object: Rectangle
) ) M awirum Y alue: Max Percent Height:
Contral Engine Dri
Line Cal Minimum % alue: Min Percent Height:
ine Calar
Fill Calor
Wizibility, Blink. Anchar
Horizortal Si idth 0 :
srizorfel Size [wicith] (* Top & Center { Bottom Deadband: |0
§ = - Huorizontal Position
Wertical Position oK Cancel Help |
Alarm Point
| o Control Engine Status _— _—
v Focus-frame enabled v Beep enabled
Hot Key: Chl Shift | <Maones -
- - -_f
ak. Cancel Help

2. AssignaTag.
a. (lickthe Tag Selection button.

| Dynamic

b. Inthe Item Type list, select n
Analog Input Point. HName:

c. Inthe ltem
Name IISt/ Se|eCt Yalue Tag Selection
F ue I_LeVe I ) LContraller; Item Type:
d. Click OK to close At
Chart
the Value Tag Eo:[rol Engine
. . Float
Selection dialog High Diensity Digital Modules
Integer
box.
Item Mame: .
i~ Selected Fields
Sre_eperature Field: ]Value Lj
Element: Bit (0-31]:
Start Index: Mum Elements: ]
Refresh Time: W
oK h Cancel Help
'y
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3. Enterthe height scaling.

Dynamic Attribute - Height

a. Type 10000 in the Maximum Tag
1 Mame:
Value ﬂE|d SHAP PAC:Fuel Level Value ﬂ
b. Type 0 in the Minimum Value
field.

Mawirum Value: |10000 Max Percent Height: | 100

You have chosen the full range MinmumValue: [0 Min Percent Height [0
of values to monitor for this tag

(0-10,000). An objectdoesnot | T o g | petes
have to monitor the entire R

range of values. A subset of 0k | Comcel | Hep |

values can be monitored.
c. Type 100 in the Max Percent Height field.

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.

d. Type 0in 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).

e. Select the Bottom option in the Anchor field.
The bottom edge of the graphic remains fixed as the object changes size.
f. (lick OK to close the Dynamic Atribute—Height dialog box.
(Leave the Graphic Dynamic Attributes dialog box open.)
4, Add thefill color graphic dynamic attribute.
a. Double-click the Fill Color attribute to open the Dynamic Attribute—Fill Color dialog box.

I Graphic Dynamic Attributes
Dynamic Attribute - Fill Color

Object: Rectangle Tag
Mame:
Contral Engine Drivery |
Line Color Edit...
. Setup By Dizcrete
Wisibility/Blink :
D b
Herizartal Size (width] il
| Vettical Size [height] & Cument Value
Huorizontal Position
Wertical Position Current ' alue
.élarm Tg'nt_ s LCutoff values:
ontrol Engine Status
<= < {= < <= < {= <
Ok Cancel Help P e
10
QK ‘ Cancel | Help |

b. Make sure that Current Value is selected under Setup By.
5. Assignatag.
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a. (lick the Tag Selection button.

Object: Rectangle ¥ 226 Y:[ Tag

Contral Engine Driven Attributes |

Setup By Dizcrete

Yisibility/Blink.
Horizontal Size [wi
Wertical Size [heigl

Yalue Tag Selection

:_:_/T:

["] Horizontal Position|  Controller: Item Type:

[ wertical Position

[ alarm Paint Analog Output Paoint

m : Chart

| Control Engine St Control Engine
Float
High Denszity Digital Modules
Integer

oK Cang

Item Mame:

~ Selected Field
Store_Temperature rg Field: IVaIue LI

r—
Element; | Bit [0-31]: |
Start Index: | Mum Elements: |

‘ Refresh Time: Iﬁmup 011 sec) LI

QK I Cancel | Help |

b. Inthe Item Type list, select Analog Input Point.
c. Inthe Item Name list, select Fuel_Level.
d. Click oK.

6. (onfigure 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.

a. Inthe Dynamic Attribute—Fill Color dialog box, type the following cutoff values, left to right
in the order shown here:
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1000 2000 5000 9000
Dynamic Attribute - Fill Color,
Tag
Mame:
SHAP PAC:Fuel Level Value ﬂ
Setup By Dizcrete
" Discrete

+ Curent Value

Current ' alue
LCutoff walues:

<= [to00 ¢ <=[200 < <= [5000 < <= [gm0d <
Il EH B EH =

[Deadband:

a
QK | Cancel Help

7. Assign colors to each range.
a. (lickthe left color box (which corresponds to the lowest range).

b. In the Color dialog box, click a red color.

Hug [0 Red: |_

Sat: 240 Green: D
| EolorISolld Lm 120 Buefo
- Cancel Add ta Custom Colors |

rb;mum]r; Attribute - Fill Colo| fEEEEERE

-\l b

Tag
I ame:
SHAP PAC:Fuel Level Value

Setup By et - - - - - - - -
Diserete EEEEET N
Current 5l

LCustom colors:
Current . W rrrrr
LCuitoff v e l_l_l_l_l_l_l_l_

<= 1000 < <= 2000

[Deadband:
a

ak. Cancel Help

c. (lick OK to close the Color dialog box.
d. Repeat steps a through c for the remaining ranges, assigning the following colors:
1000 < 2000: Yellow
2000 < 5000: Green
5000 < 9000: Blue
9000 <: Blue
e. When you've assigned colors to all five ranges, click OK to close all dialog boxes.
8. \Verify the tags assigned to your graphic.

You can place the selection cursor over a graphic to read the tags assigned to it.
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“8| PAC Display Configurator, Bas|

a. (lick the rectangle.
b. 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.

Load the bitmap.
a. Select Choose Bitmap from the File menu.

re.Uul;

- Monitor Convenies

il Edlt \;'iew .S"ty.le 'I.'ex.t C.ol.ﬂ?i.gure .T-o.ols “indow Hélp

Mew Project, ..
Open Project...
Close Project

Save Project
Save Project As..,
Save Project and Load Runtime

Froject Path O A
Password Protect Project, .,
Configurator Options., .. @ ] 'lT

Save as Bitmap...
Prinker Setup...
Prirt. .. Choose A Bitmap

Exit Look jm: ]L‘:} SHAP PAC Learming Center LJ " EF '

(=) Completed inControl Strategy
k! (=) Completed inDisplay Project
My Recent  |[5)PID Tutorial

Documents [=)5trategy
F‘i P Faceplate
Desklop

My Documents

9

My Computer
My Metwark— File name: ]Faceplate L] Open |
Flaces
Files of type: ]AII Bitrnaps [*.BMP) _'_i Cancel
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b. Navigate to the C:\Program Files\Opto22\PAC Project 8.0\SNAP PAC Learning
Center directory.

c. Double-click Faceplate.bmp.
The bitmap graphic Faceplate.omp 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.

Place a bitmap graphic.
a. Choose the Bitmap tool from the Tools window.

NDlololol]
AR Ak

X. 485 Y 130
W H:

b. Click below the bar graph to place the bitmap.

c. 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.

Create text label.
a. Select the Text tool from the Tools window.
b. Clickanywhere in the drawing window.
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c. Inthetext box, type ##### Gal .

Inside Light Outside Light
ENEEEER
AL A BNCE s
# # xw 118 *|_(I 238
HHtHHHE Gal.

—

d. Click 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
decimal point. For example, if you want two decimal places to be shown, you would type

HHHHHE
4. Make the text bold.
a. Choose the Select tool and select the text. s C
b. Right-click the text. aut
c. Select Bold from the Style menu. e
5. Drag the text to the display. it
a. Place the mouse over the text. Replace...
b. Click and hold the left mouse button. ... ’
c. Drag the mouse to move the text to the display o ek
H Mormal
bitmap. S ’ %

Lock Position Underline
Strikeout

Drynamic Attributes  »
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d. Release the mouse button when the text is in the desired place.

Inside Light

6. Align the display and text.

Click elsewhere in the
window to release any
selected objects.
Select the text and
bitmap.

Right-click the selected
objects.

. Select Align and then

Center from the pop-up
menu.

Right-click the selected
objects again to open the
same pop-up menu.
Select Align and then
Middle.

This selection aligns the
selected graphics along a
middle horizontal axis.

Cutside Light

/[Pl A [pne | b8 T |

X 434 Y
W 77 H:

220
18

L] ]
:u##### Gal=
[ ]

Q !_ cut

Copy
Paste

Delete
Duplicate

Replace

Text

Z-Order
H|IIII'
Slze

Left

Right !

| Top
Middle
| Bottom

vvvv

Group

Lock P05|t|0n

I HtHE Gal. |

L Ak b 1Y L3
RMIC ALTDNEES Space Evenly Yertically

Space Evenly Horizontally

7. Assigna tag to the tank level display.
a. (lick elsewhere in the drawing window to deselect the bitmap and the text.
b. Double-click the text to open the Graphic Dynamic Attributes dialog box.
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c. Double-click Text in from Control Engine.

Dynamic Attribute - Text In from Control Engine

- Tag
Graphic Dynamic Attributes Name:
Object: Test
Setup By Walue Text Justification Mumerical Format
Control Engine Driven Aftribute: & Value Deadband: o Left ‘o [Diastimel
[ Tewt Color | " Discrete ’07 " Center " Hexadecimal
O VISIIIJI|IE}I.-"B|Ink - £ Sting ¢ Right ™ Binary
[ Harizortal Positior ® B
[] “erical Position
B Te:t In from Coritrol Engine .
Discrete
L] L] (] 8 | Cancel | Help |
:n##### Gal.=
] ] ]
QK Cancel Help |

8. Assign the tag.
In the Value Tag Selection dialog box, do the following:

a. Make sure Value is selected under Setup By.

b. Click the Tag Selection button.

c. Inthe Item Type field, select Analog Input Point.
d. Inthe Iltem Name field, select Fuel_Level.

e. Click OK to close the Value Tag Selection dialog box.

Yalue Tag Selection

X

LContraller: Item Type:

Analog Dutput Point

Chart &
Control Engine A
Float
High Denzity Digital Modules
Integer
umnerical Format
Item Mame: X .
Selected Fields Decimal
Store_T emperature Field: |Value j Hexadecimal
Binary
Element: Bit (0-31]: e

Start Index: Mum Elements:

Riefresh Time: | Group 01 sec) - 1
QK | Cancel Help
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In the Dynamic Attribute dialog
box, do the following:

f. For Text Justification, choose
Right.

g. Click OK to close the Dynamic
Attribute dialog box.

h. Close the Graphic Dynamic
Attributes dialog box.

Running Your Project

Dynamic Attribute - Text In from Control Engine

Tag

Mame:

SHAP PAC:Fuel Level Value ﬂ
Setup By Walue Text Justification Mumerical Format
" Walue Deadband: " Left &+ Decimal
i Discrete 1] " Center ™ Hexadecimal
 suing o i ®

.% ™ Exponential

Discrete

| |
QK | Cancel | Help |

1. Save your work and go to PAC Display Runtime.

Select File = Save Project and Load Runtime.

If you are making many modifications to a PAC Display project, it is advisable to save the project

atleast every 15 to 30 minutes.

2. Test the project.

a. (lick Close to close the Event Log Viewer.
b. 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.
c. Turn on the Photo Sensor switch.

d. Rotate the potentiometer clockwise.

The bar graph gets larger.

e. Turn on and off the Photo Sensor switch and observe the outside light graphic change

color.
3. Exit PAC Display Runtime.

a. Select Exit PAC Display Runtime from the File menu.
b. 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.
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1. Change the refresh time for Group 0.
a. Select Refresh Times from the Configure menu.

| PAC Display Configurator. Basic- Monitor Convenience Store. UL
File Edit Wiew Style Text [l Tools  Window Help

| i Control Enginels)...
aiin y .

Alarm Points. ..
Alarming Setup...

; Historic Diaka Log, .,
[nsid Event Log...,

SuperTrend Remotel  Groups 0- 6 1 Groups 7-13 ]

Refresh Times

Applications. ., ~Mame emn
3\:2;::\1 ISItate. i dalue Units
Recipes.,, W W Sonds - A
Scanner Location... W onds ":.;
Funtire. .. W ﬂlonuL:t:S

T — ot

Group & 1 |Seconds -

QK | Cancel ‘ Help

b. For Group 0, type 100 in the Scan Rate — Value field.
c. Inthe Scan Rate — Units field, select Milliseconds.
d. Click OK to close the Refresh Times dialog box.
2. Savethe project and load PAC Display Runtime.
a. Select Save Project and Load Runtime from the File menu.
b. Click Close to close the Event Log Viewer.
c. Test the project by rotating the tank level knobs.

Notice that the bar graph responds much faster. This is because you changed the rate at
which the tag values are updated.

d. When you are finished, choose Exit PAC Display Runtime from the File menu.
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PAC Display Trending

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 I/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.
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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
L }7 Major Divisions

Y-axis

Y-axis scale indicates
range of values for
selected pen. I D D S
] 3 out of 16 possible
N pens. Each represents
atag.Each can useits
own scale.

I X-axisscale always
plots time

| | v [ w]m] &H@&] B]Rear

° Bfle
— — 4

Change Scaling Active pen Select pen Switch to
(affects current Historical mode
runtimes session only)
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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 point on
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 default in
Runtime. It may be inconvenient to have to open or close your windows to ensure the desired
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| YA I Ay <
‘B PAC y Config

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:

Features used to set the default states of windows:

ponitor Conyvenience Store.UUI

Fle Edt View Style Text ResuGenell Tooks Window Help
Control Enginels)... i

| Main Refresh Times. .. l

i Alarm Paints. ..

Alarming Setup. . 5 4

Historic Diaka Log...
Event Log...
SuperTrend Remote Logging. ..

Runtime Setup

e General ] Control Enginei Security]

Applications. .. - Draw Window Initial State - [rate Format -

Sounds., .. o MM-DDYYYY Sample: 02-27-2001
oW St :  DDMMAYYY Sample: 27-02:2001
Recipes... | Cafine Defaul...

S Locati 4 z 7 :
anner e og Main ‘Window Style Options

[ Always maximized [#' Susten

¥ Minimize buttan v Masimize button

Pop Window
- - : . Shing
“wlindows: Action A[fx.ac:ted "windows e T
; Open  Main |
Cloze Trends Oper 1
ouchscreens
i Default | e
" Open | i~ Walue Display Options -
+ Cloze - ) [v Format Yalue Data with Commas
™ lcanify [~ Trend Backward Compatibility
Femoye Al J
] ’Tl Cancel Help
i~ &l Others: Closed - r

QK. | Cancel Help
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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:

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

Close. ..

Copy...

) Delete. ..

Properties...

[
Ll L]
=0
=3

3 Open Windows

Expork Window..,
Impork window, ..

LCurrently Cloged ‘wWindows:

1 Main Trends %
e Deselect All
The Copy, Delete, _tvese |
and Properties All open windows in
options act on the the project are listed
currently open here.
window.

Any windows created in the
project but not currently
open are shown here.

ok | Cancel Help

Activity

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 7-171).

Make sure PAC Display is running and your project is open.
Creating a New Window

1. Create a new window.

Select Window = New.

SNAP PAC Learning Center User's Guide 221



ACTIVITY

2. Configure the window's attributes.

| PAC Displa ;f:r;U'E'J'fjijU!'b'iU'l: Basic- Monitor Convenience Store.UU|

File Edit Yiew Style Text Configure Tools

[
Main

i
M |O|o[o]o)

3 | Hélp

Close...

Copy...
Delete. ..
Properties...

Newr Window

1~ Runtime Dptions

Name: |Trends [ Abways in memory [fastest access)
# Positior: |40 width: [200 I~ Open when there are new alarms

[ Dizable close if there are active
' Position: |10 Height: |200 alarms

| Allow control engine switching

Pazsword Pratect... I

LContral Behavior- Background Color
v Border ¥ Size handles + Child l:l
¥ Caption [v v Minimize box | | ¢ Fopup

Help |

a. Provide the following information in the New Window dialog box:

Name field: Trends
X Position: 5
Y Position: 5
Width: 750
Height: 520

b. 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.

c. (lick OK to close the New Window dialog box.

Creating a SuperTrend

1. Draw a SuperTrend.

a. Select the SuperTrend tool from the Tools palette.
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b. Clickand dragin the Trends window to draw the SuperTrend.

# PAC Display Configurator, Basic- MonitorConvenienceStore. UUI

File Edit Yiew Style Text Configure Tools Window Help

Trends

CINOjolojol
NP B
g

X 380 Y 383
W H:

Your SuperTrends graphic should appear as shown here:

Trends g'i'@
[\ [O[o[O]|o[w

O

X306 Y1
W H:

EIEIEY-SECY EE

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.

Open the SuperTrend setup options.
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a. Choose the Select tool.
b. Double-click the SuperTrend.

SuperTrend Setup

Setup |><-axis I Y-axis | Zoom I Huot Keysl Fens 1-8' Pens 8—18'

Trend Type Hiztorical Setup Color - 1
B . 5.4
 BealTime Cornputer Saving Data to File: Background:
 Historical ILocaI computer - m\ [ ()] Fed i
o . BT W
* Combined Log Fil.. | )/\ |BMP|A |Eﬂi|l&| | lT|
1D: 00 D
@ TextFile 1 Binary File - H 34?55

Refresh Time:

Dizable Scanning: INever 'l
oK I

Cancel |

Y ——

c. Inthe Trend Type field, make sure that Combined is selected.
This SuperTrend will plot both real-time and historical data.

d. Inthe Refresh Time field, select Group 2.

e. Inthe Disable Scanning field, select Never.

‘A

bout Scanning

A trend 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.

. J

3. (hange SuperTrend background color.
a. (lick the Color — Background box.
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c‘
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This opens the Color dialog box.
Choose a light

gray color.
Click oK to Trend Type
close the Color | et
. O Histarical
dialog box. & Combined
Befrezh Time: [EIE;
Dizable Scanning: E-Ne?

Setup | R-ais | Y-avis | Zoom | HotKeys | Pens 18| Pens 316

Historical Setup
Computer 5aving Data to File:
|L0c:a| computer

LogFile.. |

ID: 00

Basic colors:

Nl i Bl
HMTEE NN
EEEENN NN
ENEEENENN

Calor

‘— Hug: ﬁgﬁ Bed: ﬁg?
| Sat: !E_- Green: !1_9-5-
| Colorl5alid Lum: !ﬁ- Blue: !1_92-

Add ta Custom Colors

4. Select X-axis options.

a.
b.

C.

e‘

Click the X-axis tab.

In the Time Span field, enter 30
Seconds.

The trend will display 30 seconds of
data at one time.

In the Major divisions field, enter
15 Seconds.

The trend will have a major division
every 15 seconds.

In the Minor divisions field, type 3.

Each major division will have 3
minor divisions. For this example,

X

SuperTrend Setup

Setup  H-awis |Y-axis I Zoom I Hot Ke_l,lsl Pens‘I-SI Pens 9-18'

IBD ISeconds VI
Major divizions: IT lm
Minor divisions: |3

~— Color

M ajor divisions: -
Mingr divisions: l:l
Labels: ”

— Grid

Time Spar:

Cancel Help

there will be a minor division every 5 seconds.

In the 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.

5. Select Y-axis options.
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a. Select the Y-axis tab.

b. Inthe Grid section, type 4 inthe
Major divisions field and 5 inthe
Minor divisions field.

c. Under Scale make sure the Scaling
is set to Pen.

d. In the Colors section, change the
Major divisions color to black and
change the Minor divisions color to
white.

e. Forthe Labels color, select the
Active Pen Color option.

The labels color will be the same as the color used to plot a selected tag.

Select zoom options.

The Zoom options allow you to configure the zoom levels for the X-axis in historical mode.

a. Select the Zoom tab.

The Zoom In level lets you look at a
more detailed section of a historic
log. The Zoom Out level lets you
look at a less detailed section of a
historic log.

b. Inthe Zoom In section, enter 15
Seconds as the Time Span.
The Time Span is the amount of
time displayed in the grid when in
Zoom In mode.

c. Enter 5 Seconds as the Major

SuperTrend Setup rz|
Setup ] Heawis  Y-ais ]Zoom ] Hot Ke_l,ls] Pens‘I-S] Pens 9-18]
Grid Scale
Maijor divisions: ’4— Scaling:  Default &+ Pen
Minor divisions: ’5— Drefault Mag. value: {100.00
Drefault Min. value: {000
™ Logarithmic
Calars
Major divisions: &+ Eolor- ™ Active Pen Color
Mingr divizsions: * Eolorl:l ™ Active Pen Color
Labels: (“ CU|0'|:| (" @
QK | Cancel | Help
SuperTrend Setup rz|

Setup ] Heawis ] ‘-axiz  £00m l Hot Ke_l,ls] Pens 1-8] Pens 9-18]

Hizstorical Time-5pan Zoom
Zoom |n Zoom Out

15 |Secondsj 10 |Minutes j
Major divizion: |5 |Secondsj 2 |Minutes j
Minor divisions: |5 4

Time Spar:

QK | Cancel Help

divisionand 5 seconds as the Minor division.

d. Inthe Zoom Out section, enter 10 Minutes asthe Time Span, 2 Minutes asthe
Major division, and 4 as the Minor division.

View hot keys configuration options.

a. Select the Hot Keys tab.
You can assign a hot key to one of
the commands listed. In Runtime,
typing an assigned hot key
performs the same action as
clicking a SuperTrends command
button.

b. Under Commands, select
Historical Mode.

c. Under Hot Key select Ctrl.

d. Inthe Key dropdown list, select H.
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SuperTrend Setup

Setup ] Heawis ] r'-awis ] Zoom  HotKeys l Pens 1-8] Pens 9-18]

LCommands Hot Key
Zoom In Modifiers: v Ctil — Shift
Zoom Mormal
Zoom Out Key: ’m
Zoom Pen

Fen

me Mode
Log - Begining
Log - Back Screen
Log - Back
Log - Forward
Log - Forward Screen

3

QK | Cancel Help
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8. C(onfigure Pens.

a. 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.
b. Click the Modify button for Pen 1.

!‘:;.; uperTrend Setup e

Setup | H-awis | Y-axiz | Zoom | HotKeys Pens 1-8 | Pens 916 |

[~ Penil: | L] Clear |
[~ Penz | |:| b adify... | Clear |
[ ] Modiy. | Clear |

SuperTrend Pen 1

Mame: ]

Tag: ]

~Range- Line -

Max Walue: 100,00 Lolor: l:l
Min W alue: ]Haﬁ—‘ width:]é— Size: r

=1l Qg | Cancel J Help ‘

c. (lickthe Tag Selection button.

d. Select Analog Input
Pointin the [tem Type
field.

e. Select Fuel_Levelin

Yalue Tag Selection le

Item Type:

Control Engine

the Item Name field. Diote Gtk P
f‘ C||Ck OK to Close the FIE?:Density Digital Modules
nteger
Value Tag Selection
d|a|Og bOX Item Mame: .
Selected Fields

Fuel Level
Store_Temperature Field: |Value j

Element: Bit [0-31];:
Start Index: Mum Elements:

I

QK h Cancel Help
A3

SNAP PAC Learning Center User's Guide 227



ACTIVITY

g.

T‘-' =

Type Fuel Level forthe Name.

Superirend Setup

Setup | H-awiz | Yeasis | Zoom | HotKeys Pens1-8 | Penz 9416

Pen 1: D K

Fen 2 |:| b adify.. Clear

Fen 3: |:| Modify... Clear
Pen 4 SuperTrend Pen 1
7 Penk
Mame; ]Fuel Lewvel
Fen B
- Tag 1SNAF’ PAC:Fuel Level'Value _7J
Fen #:
Peng Fange Line 1 Paint marker

Max Value: [10000.00 cobor: [ W Enabled
Min Yalue: |0.00 Wwidth: |3 Size: |2

Deadband [for logging only]
" Enable Discrete Deadband

" Enable alue Deadband: W alue:

Ok

Cancel ‘ Help |

(Note that 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 0O 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.

Configure Pen 2.

a.

Configure Pen 2 just as you did with Pen 1, but enter the following information:
Name: Store Temperature

Tag (Open the Value Tag Selection dialog box):

[tem Type: Analog Input

Item Name: Store_Temperature

Field: Value

NOTE: Value is not the default selection with this point. Make sure you choose Value under
the Field item.

Pen:

Max Value: 100
Min Value: O
Line Color: Red
Line Width: 2

SNAP PAC Learning Center User's Guide



CHAPTER 8: PAC DISPLAY TRENDING

b. Disable the Point marker.

SuperTrend Setup.

Setup ] Heanis ] r-amis | Zoom | Hot Keys Pens1-8 ] Fens 9-16 |

[ Modip. | Clar

v Penl: |Fuel Level

I~ PenZ |:|
I~ PenZ
I~ Pend
[~ Pen§ SuperTrend Pen 2
I~ Penk: ’7 Mame: IStore Temperature
[~ PenZ: Tag: ISNAF’ PAC:Store_Temperature. Value ﬂ
Ll|Eee: Range Line Paint marker
Man Value: |‘IDD 0a Calar: - [~ Enabled
Min W alue: ‘ fith: |2_ Size: i-2_

" Enable Discrete Deadband

(" Enable Value Deadband: Walue: I
QK I Cancel | Help |

" Deadband [for logging only]

Click OK to close the SuperTrend Pen 2 dialog box.
10. Verify that you have two pens configured and enabled.

Trends

SuperTrend Setup

Setup I Heawiz I Y-amis I Zoom I Hot Keys Pens1-8 | Pens 9-18'

¥ Penl: [FuelLevel W Moo | Cear |
¥ Pen2 IStore Temperature . Modify... |M
I Penz | [[] Modiy. | Clear |
[~ Pend: [[] Modiy. | Clear |

[~ Pen | [[] Modiy. | Clear |
[ Peng: | [] Modiy. | Ciear |
I Penz: | [[] Modiy. | Clear |
[ Peng | [[] Modiy. | Clear |

Cancel | Help | 3

11. Close the SuperTrend Setup dialog box.
a. (lickok.
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A message on memory usage by the new SuperTrend is shown.

e
SuperTre

Setup | Heais | Yeais | Zoom | HotKeys Pens1-8 :Pens 316 |

I_FueILeveI I:] Madify.. | Clear I
2 |Store Temperature I:] Madify.. | Clear I

Based on the current: settings for refresh group "Group 2", this SuperTrend will use
\y 0,01 ME of RAM to draw 600 data points in PAC Display Runtime.

Any future changes of the refresh rate will affect these values,

Do you wish to keep these settings?

b. Click Yes.

Testing Your Changes

1. Save your project and load PAC Display Runtime.
a. Select File — Save Project and Load Runtime.
b. Close the Event Log Viewer.

2. Open the Trends window.
a. Select Window == Trends.

23 PAC Display Runtime Basic- Monitor Convenience Store.UUI

File Wiew Alarm BUGGEETE Help

Close...

2 Main !

Inside Light Outside Light

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.
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b. Rotate the Fuel Level potentiometer and notice the change to the SuperTrend.

*2 PAC Display Runtime Basic- Monitor Convenience Store.UUI
File Wiew Alarm ‘Window Help

23 Trends

10:48:00
0573072007 0573072007

= Fuel Level

| Levvel

c. Click the drop-down menu at the bottom of the SuperTrend.
d. Select Store Temperature.

Notice that the scale on the Y-axis
changed to match the scaling of
the Store_Temperature tag. The
scaling was set in PAC Display
Configurator, but you can change
the scaling in Runtime by clicking
on the Scale button.

e. (lickthe Scale button.

f. Type 60 inthe Minimum Value
field.

g. Click OK to close the SuperTrend
Pen Scale dialog box.

SuperTrend Pen Scale

Mame: |Store Temperature

Minimum 4 alue:
]
[a 2=

Scale Range
’7 I awirnum Y alue: I‘IDD.DD

Cancel | Help |

Notice that the SuperTrend X-axis is showing a scale of 60 to 100.
3. Examine the historic trend.
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a. To switch to Historic mode, click the Historic Mode button ( ).

SuperTrend Historic Log Files |X|

Available SuperTrend historic log files:
File Mame Start Time | End Time |

RDO70504.T00 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

DK[: I Cancel | Help |
A3

DLy CiE

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.

b. Click the file to select it, and click OK.

c. Experiment with your trend. Scroll forward and backward. Zoom in and out. Change the
scale by selecting a new active pen.

d. Clickon 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.

1047145
05/30/2007

el v inlm &G @ R e ]

e. Switch back to the real-time trend by clicking the Real-time Mode button.
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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.

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.

Exit Runtime.

a. When you are finished, select File —» Exit PAC Display Runtime.

b. Click Yes.

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.

Password protect the Trends window.

a. Bring the Trends window to the front, if it is not there already.
b. Choose menu Window — Properties.

c. (lick Password Protect.

d. Type a password in both fields.
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NOTE: Passwords are case-sensitive.

!  Trends

Export Window, .,
Import window, .,

1 Trends
2 Main

Window Properties

— Buntime Options

Mame: ITrends [ Alwaps in memory [fastest access)
% Positior; |1_2_ width: [743 I~ Open when there are new alams

[T Disable close if there are active
' Position; |13 Height: |504 alarmz

[ Allow contral engine switching

| Fazsword Protect...

-~ Control - Behavior
v Border v Size handles @ Child
¥ Caption [v Systemmenu [v Minimize box " Popup

e Background Color
Enter Window Password rz|

Enter Pazsword: I""""

0k Cancel Help

Confirm Password:

e. (lickok.
f. Close the Windows Properties dialog box.
2. (opy a button graphic from Symbol Factory.
a. InPACDisplay, choose Edit — Paste from File — Symbol Factory.
b. Choose the category Icons and Bitmaps.

SNAP PAC Learning Center User's Guide



CHAPTER 8: PAC DISPLAY TRENDING

c. Select the Charticon and click Copy:.

+« Symbol Factory - Chart icon (large)
File Edit WYiew Options Help

X

Preview Symbals

Chart icon [large]

Categories

Flow Meters

| >

Copy | Options |

-

&

1
Food Chart icon [large]
General MFg,

Heating T =:::" 5

AR
HWaC
Icons and Bitmaps
Industrial Misc,
International Symbaols — @ 9
154 Symbols H
154 Symbals (3-D)
Laboratory
Machining
Maps and Flags
Material Handling

m
E
E

|

ey &=
2 Wy = F E

IE4

d. Close Symbol Factory.
3. Paste the icon into the Main window.
a. Bring the Main window to the front.
b. Choose Edit — Paste.
c. Drag the graphic to the desired location.

4. Assign operator-driven attributes to the icon.

Inside Light Outside Light
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a. Double-click the charticon.

.'I" TR
Main

Inside Light

Graphic Dynamic Attributes

Contral Engine Driven Attributes

[ ‘ertical Size (height)
[ Harizortal Position
[ wertical Position

(6].8 Cancel

Object: Bitmap W 488

Edit...

Help

Outside Light

i

|

106 fidth: 182 Height: 180

- 1 Operatar Driven Attibutes -

Edit... | .

Horizontal Slider .
Wertical Slider

Send Value

Send Discrete

Send Strin

Download Recipe
Upload Recipe

£
£
£
£
]
3
O

v

¥ Focus-frame enabled ¥ Beep enabled

HotKey: [~ Cil [ Shit [cNone> =]
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b. Double-click windows (under Operator Driven Attributes) to open the Pop Window dialog

box.

c. Inthe Windows field, "Pop Window X
Se|eCt Trends. winf:lows: Action  Affected ‘Windows New dction
The default action Openis b — et |
already selected. opend .|

. Drefault

d. Click Append. & Ooen
The action is now © ose
described under the ooty e
Action Affected Windows
ﬂdd Al Others

e. Cllck OK tO C|Ose a” d|a|og If Open If Clozed If lronified
boxes.

Pop Window

windows: Action  Affected ‘Windows New Action
b ain Open  Trends
Open
[eomd- | e
Drefault |conif
caonhify
" Dpen
" Cloze
. Bemove Selected
" lconify
Femoye Al
Deselect All
All Others
If Dpen If Clozed If lzonified

5. Open the Runtime Setup Options dialog box.

We want the Trends window to be closed at startup.
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'§iiPAC Display Configurator Bési_t:— Monitor Conw

a. Select Configure = Runtime.

| File Edit Wiew Style Text DSiElES Tools  Window  Help

Control Enginels)..,
Refresh Times. ..

Alarm Points. ..
Alarming Setup,..

Historic Diaka Log...
Event Log..,

Applications. ..
Sounds. ..
‘Window State. .
Recipes...

Scanner Locatiar,

ide
SuperTrend Remote Logging. ..

b. Under Runtime Draw Window
Initial State, click Use Default
to enable the feature.
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ence Store.UUI

Runtime Setup

General | Cantral Enginel Securityl

Dirawe Window |nitial State

Define Default.m!

[rate Format
& MM-DDAYYY Sample: 02-27-2001
 DD-MMAYYY Sample: 27-02-2001

~ Main Window Style Options
[ Alwaps maximized
v Minimize buttan

W Use custom caption

¥ System mehu
v Maximize button
v Title bar

LCustom Caption: |Eonvenience Store 1

~ Keyboard Setup

[T Include Inset ASCH in

[~ Use on-screen keyboard for touchscreens

screen-keyboard

Fiuntime Exit

I~ Disable Exit Confirmation

alue Display Options
v Faormat Yalue D ata with Commas
[~ Trend Backward Compatibility

0k I Cancel Help
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c. (lick the Define Default button.

| Runtime

tup x|

General | Contral Engine | Security

Diraw window Initial State [rate Format
f it

+ MM-DD-YY Sample: 02-27-2001
" DD-MMAYYY Sample: 27-02-2001

s Defing Default...

T ain ‘Window Style Options

&

Pop Window Iize buttan
S . : bar
__lnijWS- Action  Affected ‘Windows ~Mew Action |
M ain Bt tring
Trends Open
] — Chscreens
" Open
" Close Walue Dizplay Options
" |conify Iv Format Yalue Data with Commas
- Trend Backward Compatibility

Al Others: Closed- - ok e |

QK. | Cancel ] Help J

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.

Define the default state of the Main window.
a. In the Pop Window dialog box, select Main.
b. Inthe Default group, select Open.

Pop Window

windows: Action  Affected Windows Mew Actian
Trends
Append -»
Default

= e
(‘EIR

" lconify

[k

Al Others: Closed

QK | Cancel Help
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c. (lick Append.

.. Pop Window rg|

Wwindows:

Mew Action
Trends

Open
[eomd- | oo
Drefault lcani
conify
" Dpen

" Cloze

 loanit Bemove Selected
conify
Femoye Al
Deselect All

Al Others: Closed

QK | Cancel | Help |

d. (lick OKto close the Pop Window dialog box.
Define Trends window caption.

a. Under Main Window Style Runtime Setup &)
Options, select User custom Generel | Conol Engins | Secuiy |
Caption. Draw Window Initial State [rate Format

b. In the Custom Caption field, type & et b
Convenience Store 1. Defie Defat. | o T

c. Click OK to close the Runtime Main Window Style Options
Se‘[up d|a|og bOX [~ Always maximized I

Iv Mirimize button [v Mauimize button

[7 Use custom caption [ Title bar

LCustom Caption: |Sample Custam String

Keyboard Setup
[ Use on-screen keyboard for touchscreens
-
Fiuntime Ezit Walue Dizplay Options
[~ Disable Exit Confirmation [v Format Y alue Data with Commas

[ Trend Backward Compatibility

Cancel Help

Testing Your Changes

1.

Save and run your project.
Choose File = Save Project and Load Runtime.

Open your Trends window.
a. Click your Charticon.
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b. Type your password and click OK.

73 PAC Display Runtime Basic- Monitor Convenience Store. UL

File Wiew Alarm Swindow Help

Inside Light Cutsicle Light

ON OFF
Pazsword to open this window:

Ixxxx
L § ‘I :" E A Cancel |

3. View your trend.
4. (lose PAC Display Runtime after viewing your SuperTrend.

Open Window
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PAC Display Alarming

Skills

Scenario

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
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Concepts

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 s 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
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 Sl
Controller R
Friteartar State The alarm point being monitored can
Value be a discrete (on/off) state, an analog
Connection value, or the connection between

Lowest Highest

PAC Display and a control engine.

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.
LolLo
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
Control Engine: Attached

of Control-Engine-based alarm

Last Known Value

e ) points.
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
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Windows listview controls; for example you can double-click a column heading to sort the list by
that column’s entries.

(Alarm Graphics )
| %) Tools | Alarm tool is used to draw
CIN|Oo|o]o]w] alarm graphics.

Time ° | Date | Mame | State | Pricrity I WValue | Comment
13:27:33  @3-87 Fuel Level ACK LoLo 988 | 5.599689 |Contact Supervisor
13:27:33 83-87 Freezer Door Open Discrete 5] TRUE Freezer Door is Open

Acknowledge All

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.

J

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.
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+  History—The History alarm graphic displays a log of all its alarm point activity. There are no
acknowledgement buttons on History alarm graphics.

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. Since Windows 2000 and Windows XP use different naming schemes for printers, you
will need to reconfigure printers in the project when moving between operating systems. 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.
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Activity

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:
«  Atagthatyou 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.
1. Open Alarm Points Configuration dialog box.

Select Configure — Alarm Points.

| PAC Displa y Configurator Basic- Monitor Conyenience Store.UUL

File Edit Wiew style Text. -.Tools Window Hélp

Control Enginels)...

| Gl ;
Main Refresh Times. ..

Alarming Setup...

Hiskaric Data Log...
I Event
e Alarm Points

Applic Narme Ref Count ] Add...
Soundd

Windo 4
Recipe:

Scanng —

Funtirn)

a

QK | Cancel Help

2. (reate a new alarm point.
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a. (lick Add to open the Alarm Point dialog box.

B —— L
Alarm Points. ]

| Mame - L Ratc

Alarm Point

Setup ]Discrete! Walue ] Control Engines

Mame: iFueI Lewvel

| =
Deadband: ]—‘

i~ Setup By Motification Options

D Alarm... [~ Enabled Alarm Clear [~ Enabled

" Conbr

rSta.tus Agknowledge... | [T Enanled B
Enable
(* Always Enabled
(" Condition: Tedig

QK | Cancel Help

b. Type Fuel Level inthe Name field.
c. Under Setup By, choose Current Value. (It should be the default selection.)

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.

3. (Choose the tag.
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a. (lick the Tag Selection button to open the Value Tag Selection dialog box.

‘Point Ead

Setup | Discrete | Yalue | Control Engines |

Mame: [Fuel Level

Yalue Tag Selection

Contraller: Item Type:
SHAP PAC
Chart
Control Engine
Float
High Denzity Digital Modules
Integer
Item M ame: .
1~ Selected Fields-
Fuel Level
Store_Temperature Field: 1\u"alue Li
Element: Bit [0-31]: .
Start Index: Mum Elements: 1 L el
Fiefrezh Time: 1ﬁmup 0100 ms) Lj
A
ol

zec]

Group 6 (1
G 71

b. In the Discrete Tag Selection dialog box, select the following:
Control Engine: SNAP PAC.
ltem Type: Analog Input Point.
[tem Name: Fuel_Level.
Field: value.
Refresh Time: Group 1.
c. (lick OK to close the Value Tag Selection dialog box.
Configure alarm values.
You will configure this alarm to react to Lo and LoLo regular fuel levels.

a. (lickthe value tah.
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b. Click the HiHi, Hi, and Normal check boxes to disable alarms for these states.

.Marm Point le
Setup ] Discrete Yalue l Contral Engines]
HiHi
[~ Enable ’— e | J
Mare... | r
Hi
[~ Enable ’— e | J
Mare... | r
Mo
- [ |
Lo
IV Enable & value ’D— " Tag | J
More... | Priotity: |0 Comment; | ggi?s?:b[le
Lolo
IV Enable & value |0 £ Tag | J
More... | Priority: |0 Comment: | ggii[satf:b[le
’Tl Cancel | Help

5. 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.
a. Inthe Lo field, select the Tag option.

. flarm Point le

Setup ] Discrete Yalue lEontroIEngines]

HiHi
[~ Enable

Mare...

Hi
[~ Enable

Mare...

HMormal
[~ Enable

c |

0[]

|

Lo

|v Enable

Mare...

Lolo
|v Enable

Mare...

™ Value
PFriority: |0

o Yalue |0
PFriority: |0

Cortiment: |

2l

™ Tag |

Comment: |

Operator
Adiustable

=]

Cancel |

Help

NOTE: Selecting a tag allows you to evaluate an alarm state
based on a variable.

SNAP PAC Learning Center User's Guide



CHAPTER 9: PAC DISPLAY ALARMING

b. Click the Tag Selection button.

Alarm Point

Setup | Discrete Yalue | Control Engines

HiHi
I~ Enable ¢

Yalue Tag Selection

Contraller: Item Type:

SNAR PAC Analog Input Paint
Analog Dutput Point
Chart
Control Engine
High Denzity Digital Modules
Integer
Item M ame: i
i~ Selected Fields
Fuel Manitor_Delay Figld: ] _j -
Lighting_Control_Scan_Interval
Element: Bit [0-31]: 1 : Operatar
Adiustable
Start Indew: ]— Hum Elements:]—
. i ()8 | Cancel Help
Refresh Time: | Group 0100 ms) b - §
Group 0 (100 ms al
QK | Cancel Help Group 2 [1 sec)
Group 3 (1 zec)
Group 4 (1 sec) — p—
Group 5 (1 sec)
Group 6 (1 sec)
Group 7 [1 sec bt

c. Inthe Value Tag Selection dialog box, select the following:
Control Engine: Choose SNAP PAC.
Item Type: Choose Float.
Item Name: Choose Fuel_Low_Limit.
Refresh Time: Choose Group 1.
d. Click OK to close the Value Tag Selection dialog box.
6. 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 highestis 999. (Later, you will see how an operator can filter alarms by their priority
settings.)
a. Type 800 in the Priority field.
b. Type Fuel Tank Level Low inthe Comment field.
7. Add value, comments, and priority to LolLo value.
a. Type 500 in the Value field.
b. Type 900 in the Priority field
c. Type Contact Supervisor inthe Comment field.
d. Close the Alarm Point dialog box.
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.

Literal and Tag-based Alarm Criteria:

Alarm Point

Setup I Discrete Yalue |E0ntr0IEngines|

3

[~ Enable & ValueID  Tag I ?l
More... | Pricrity: IU Eomment:' gdp_eritobrl
justable
[~ Enable & ValueID  Tag I ?l
More... | Pricrity: IU Eomment:' gdp_eritobrl
justable
— Mormal
[~ Enable Frioiny ID Eomment:l
~La = |
I Ensble  vale[l | Tag [SMAP PACFuel Low_Limit 2| 4
A
More... | Priority: {800 Comment; |FueITank Level Law dp'éc;mb[l
justable
~Lolo
¥ Enable | & yalue 500 © Tag | 7]
More... | Friarity: | 500 Comment: IEontactSupervisor r gdp_erattobrl
justable
AN
PN
| | Cancel | Help |

LoLo alarm triggered by comparison to
value entered here. This value is fixed.

Lo alarm
triggered by
comparison to
another tag. This
value can be
changed.

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.

1‘

Create Freezer Door Alarm Point.
a. Inthe Alarm Points dialog box, click Add to open the Alarm Point dialog box.
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b. Type Freezer Door Open asthe name of this alarm point.

Mame
Fuel Lewvel

Alarm Point

Setup |Discretei Walue I Control Engines

Mame: IFreezer [oor Open

| 2
Deadband: I

~SetupBy—————————————— [ Motification Option
%'SCHE Alarm... | I™ Enahled Alarm Clear | I~ Enatled
urrent ' alue
o BT e Acknowledge. .. | I~ Enabled
— Enable
& Always Enabled
" Condition: Modify... |

QK I Cancel Help

c. Under Setup By, click Discrete.
2. (hoose Tag.

SNAP PAC Learning Center User’s Guide 253



ACTIVITY

a. (lick the Tag Selection button.

Setup | Discrete | Yalue | Control Engines |

Mame: Freezer Do Open

Tag:
Deadband: |

Setup By

Motification Options
~ [ i

Discrete Tag Selection

Controller: Item Type:
SMAP PAC Analog/Digital 1/0 Unit
Chart

Control Engine

Diigital Dutput Point
High Denszity Digital Modules
Integer

Item M ame: ¢
- Selected Fields -

E mergenc: |
b Field  [State =

Fhoto_Sensor -
FOS Element: Bit [0-31]: | Help
Start [ndes: Murm Elements: -

Refresh Time: | Group 1 (1 sec) A

Group 0 (100 ms Al

QK | Cancel Help Group 2 [1 sec]

Group 3 (1 sec)
Group 4 (1 zec)

Group 5 (1 sec) =
Group 6 (1 sec)

Group 7 [1 sec )

b. In the Value Tag Selection dialog box, select the following:
Control Engine: SNAP PAC.
[tem Type: Digital Input Point.
[tem Name: Freezer_Door.
Field: State.
Refresh Time: Group 1.

c. Click OK to close the Value Tag Selection dialog box.

3. Discrete Tag Options.
a. (lick the Discrete tab.
b. 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.)

c. Inthe Priority field, type 775.
d. Inthe Comment field, type Freezer Door is Open.
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e. (lickthe More button.

JAlarm Point
Setup  Discrete | Walue | Control Engines

Alarm whern: ¢ True/On Falze 0

i F_'rio_r_i_t_l,l; E_om_ment_:_
Slarm: |77 \Freezer Door iz Dpen.
v Momat |0

Configure AlarmPoint (cont'd)

Configure Persistence Time

Persistence Time: ]1 0 ]Milliseconds _'.J
Milizeconds

Configure Automatic Re-larming Time

Re-Alam Time: [0 [ Miliseconds =

QK | Cancel ‘ Help ‘

Ok Cancel

Help

f. Under Configure Persistence Time, enter 10 Seconds.
g. Click oK.

h. Click OK to close the Alarm Point dialog box.

Close the Alarm Points dialog box.

Mame | Ref Count | Add...
Freezer Door Open 1] ]
Fuel Level 1] Modify...

Delete

Cancel Help

Creating a New Window for Alarm Graphics

Alarms are displayed within alarm graphics that you place in a window. In this section, you will

1.

Open the alarm window configuration options.
a. Select Window == New.

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.
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b. Type Alarms in the Name field.
c. Type 0 inboth the X Position and Y Position fields.
d. Type 800 in the Width field and 600 in the Height field.
e. Select System Menu.
2. Selectruntime options.
a. Check the following boxes in Runtime Options:
Always in memory

Open when there are new alarms
Disable close if there are active alarms

b. 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.)

c. SelectRed as the Background Color.

"8I PAC Display Configurator Basic- Monitor Conyenience Store.UUI

File Eait Wiews Style  Text Configure  Tools i Help

o |

[\ [O|o|o[of

g _ New Window:
X 217 Y. 6 o Light
W H:

Buntime Options

F\ Hame: |Alarms W Alwaps in memary [fastest access)

# Positior: |0 width: [300 v Open when there are new alarms

v Disable closs if there are active
' Position; |0 Height: |600 alarms

[~ Allow contral engine switching

# Pazsword Pratect... I
- Contral Behavior Background Color
W Border ¥ Size handles " Child -

xffv v Caption [v Systemmenu v Minimize box (* Popup

DKE | Cancel ‘ Help

d. (lick 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.
1. Draw alarm graphics.
a. Select the Alarm tool from the Toolbox.

b. 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.
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c. With the Alarm tool still selected, click and drag another rectangle in the lower half of the
window, to create the second alarm graphic.

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit WYiew Style Text Configure Tools Window Help

) ) )

_# Tools lXJ

Alarms

]

X 17 Y. 269
W. 744 H: 229

<

Acknowledge § Acknowledge All

2. Configure the alarm graphic.
a. Choose the Select tool.
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b. Double-click the first alarm graphic.

‘W PAC Display

Configurator Monitor Co Store.UU|

Eile Eﬂit Wigw “§tyle Text Configure “Iools ﬁindow Help

Alarm Configuration [g] il

- s s Alarm Points - B
Time Date Mame]

b, | [ |C|O|O[O|]
oo || APl A e |

LA

X 16 ¥ 21
W: 754 H: 198

Alarms.

! 3 - i~ Alarm Type LColor i~ Options - £ ‘
Acknowledge | Acknowle Alarm: A Eonie
' Surmmar
3 ke Ack'ed: I~ Use for Header
" History

Silenced:

Hot Keps....

Background:

I
]
Narmal: - Column Format...
(=]
[ ]

0k | Cancel ‘ Help J

c. 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.)

3. Addalarm points to the detailed alarm graphic.
a. Inthe Alarm Configuration dialog box, click Add.
b. Select both alarm points by clicking one and then shift-clicking the other.

| Alarm Configuration

Alarm Foints

Alarm Points

Mame Ref Count

Add...

| o | i
M  Hodf NOTE: Be careful with the
. Delete Add, Modify, and Delete
Selecting FS buttons. Add and Modify
alarm points ' take you to the Alarm

will include them in

| hi Point dialog box to add or
your alarm graphic.

modify the alarm point.
Delete will remove alarm
points from your PAC

| Display project.

QK | Cancel Help
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c. (lick OK to close the Alarm Points dialog box.
4. (lose the Alarm Configuration dialog box.

C“Ck OK. Alarm Configuration rz|

Alarm Points

Fi Door O
FuelLevel = Note: Delete here

Delete removes the alarm
point from the current
alarm graphic

Alarm Type LColor Options
&+ Detailed Alarm: Alarm Font...
" Summary

X Ack'ed: [ Use for Header
™ Histary

Silenced:

Hot Keps...

I
I
Harmal: - Column Format...
I
C [

Background:

Cancel | Help |

5. Adjust columns.

a. Toresize a column, move the cursor to the right of the field containing that column’s
caption.

b. When the double-headed arrow appears, click and drag your mouse to the desired width.

<

Acknowledge § Acknowledge All Silence § UnSilence

Creating a History Alarm Graphic

1. Open the Alarm Configuration dialog box.
a. Double-click the lower alarm graphic.
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b. Select History as the Alarm Type.

‘il PAC Display Configurator, Basic- Monitor Convenience Store.UUI

Alarms

] Date

File Edit Yiew Style Text Configure Tools Window Help

Prio. ..

Yalue

<

Acknowledge | Acknowledge Al

£

Acknowledge | Acknowledge Al

Alarm Configuration

— Alarm Paint;

Add...
Delete |

—Alarm Type——
" Detailed
€ Summary

-~ Color

U |
T |
noma: [
T |
Backgound: [ |

~ Optian

Alarm Font... |

I~ Use for Header

Colurnn Eormat. .. |
HotKeps: |
ax Lines: |1DDD

o]

Cancel | Help

This graphic will display a complete list of all alarms and their status.

2. Add Alarm Points.

a. Inthe Alarm Configuration dialog box, click Add.
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b. Select both alarm points by clicking one and then shift-clicking the other.

lay Configurator, Basic- Monitor Convenience Store.UUI
File Edit Yiew Style Text Configure Tools MWindow Help

Alarms

Time Date

Alarm Configuration

Alarm Points -

Add..

Delate

Acknowledge Alarm Points

<

Acknowledge

0K N Cancel | Help |
¥

c. (lick OK to close the Alarm Points dialog box.
d. Click OK to close the Alarm Configuration dialog box.

Alarm Configuration |§|
— Alarm Paint:
Freezer Door Open Add..
Fuel Level —
Delete |
—dlarm Type———  — Color - Optio:
" Detailed Alarrn: - Alarm Font... |
= Summary
Ack'ed: Usze for Header
* History - T
Nomal: - Colurn Format... |
Silenced: - M
Background: l:l b ax Lines: I‘IDDD

Cancel | Help |
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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.

1. Create text.

a. Select the Text tool from the Tools
palette.

b. Clickinan empty space at the top
right of the Alarms window.

c. Type Close Window.
d. Click elsewhere to anchor the text.
2. Format the text.

a. Choose the Select tool from the
Toolbox.

b. Right-click on the Close Window
text.

c. From the shortcut menu select Style — Bold.
3. Assign operator-driven attributes.

Close Window

O

X 713 Y. bi1b
W H:
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a. 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
inthe Default
field.

Click
Append.

C.

ooog

(lick OK to close the
Pop Window dialog
bOX.

(lick OK to close the
Graphic Dynamic
Attributes dialog box.

X
EE&

Object: Test

Wizibility/Blink
Horizontal Position
Wertical Position

¥ |57

Contral Engine Driven Attributes

Test In from Contral Engine

Pop Window

All Others
It Open
{v

=]

Append

Drefault
" Dpen
& s

If Closed
-

I
I

Cancel |

Y:|5_

Help

width: Height:

Operator Driven Attributes

Horizontal Slider
Wertical Slider
Send Value
Send Discrete
Send Strir

Edi...

>

Download Recipe
Upload Recipe

Action  Affected ‘Windows New Action

o |
R
[z |

[ bed|
[ |
[l |

I lconified
-

I
I

Pop Window

M air
Trends

All Others
It Open
* Mo change

" lconify
" Claze

Wwindows:

|

Drefault

" Dpen
&+ Cloze
" lconify

If Closed
* Mo change
" Dpen

" lconify

Cancel Help

Action  Affected Windows

3

Mew Action

Open
Lloze
|conify

Bemove Selected
Femoye Al
Deselect All

I lconified
* Mo change
" Dpen
" Cloze

SNAP PAC Learning Center User's Guide



ACTIVITY

Examining Alarming Setup Features

1. Configure Alarming Setup.
a. Select Configure = Alarming Setup.

- Mo ny¥enience Store.UUI

"B PAC nfigurator B

File Edit Wiew Style Text - Tools  Window Help

Control Enginels)...
Refresh Times. ..

Alarm Points. ..

Tirne Date Prio... | ¥alue

Historic Diaka Log..,
Event Log...
SuperTrend Remote Logging. ..

Applications. .. A

b Alarming Setup

‘Window State, DOptions l Logging] Sound]
Recipes. .,

Fiuntime Dptions
Scanner Locati

Acknowledge | Ackl

Runtirne, .. v alarms Enabled menu item

Iv Priority Filter menu item

I~ Display message box for new alarm points

Uszer Adjustable
Iv Enable / Dizable &larm Levels

v Alarm Level Values
Iv Alarm Level Priarity

QK | Cancel Help

b. Under Runtime Options, select the following:
All alarms enabled at startup
Alarms Enabled menu item

Priority Filter menu item
c. Check all items under User Adjustable.

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.
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Highlighting
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selected printer.
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Examine alarm logging options.
From the Logging page, you can configure printer and file alarm logging.

a. (lick the Logging tab.
X

Alarming Setup About Printer Logging

Options  Logging l Sound]

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

Frinter Logging

|| W4000zhares\PLOT_ENG

Colurn Farmat... | [ Printing Enabled

File Loggi ; ;
e ?gg'”g " File Logaing Enabled check box enables printer logging. The
_ FieSetp. | - 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.

=]

Cancel Help |

Any printer configured on your PC s displayed in the Selected Printers dialog box.
b. 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.

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.

Click the Sound tab.

Click Browse to choose the sound file to
play.

(If the Use Project Directory option is
selected, only the file name needs to be

a.
b.

Alarming Setup g|

Dptions] Logging  Sound l

Sound File:
|E:\Program FileshOpto224PALC Project 8.045MAP

™ Use Project Directory

Options

C.

specified. If this option is not selected, the
path must be included with the file
name.)

Move to the C:\Program
Files\Opto22\PAC Project 8.0\SNAP
PAC Learning Center directory if
necessary.

Double-click the Anhhhh _wav.

% Play zound once when any alarm is active
i Play zound continuously when any alarm is active

™ Play zound continuously until any alarm iz acknowledged

QK | Cancel | Help

Make sure the option Play sound once when any alarm is active is selected.

Click oK.
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Testing Alarms

1. Correct any alarm conditions.

a.
b.

Turn the potentiometer so the tank level is above 2000 gallons.
Turn off the Freezer Door switch (Freezer Door Status light should be off).

2. Launch PAC Display Runtime.

a.
b.

Select File =+ Save Project and Load Runtime.
Close the Event Log Viewer.

3. Trigger alarms.

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).

b. Continue to decrease the Fuel Level, until the LolLo alarm is triggered.

e.

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 Al button. Notice that the alarms change colors when they are
acknowledged.

4. Filter alarms.

SQ ™o

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 LoLo 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.

5. Exit PAC Display Runtime.
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Configuring Control Engine Alarming

The previous alarms were based on the state of /O 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.
1. Add a control engine alarm point to the detailed alarm.

a. Double-click the upper alarm graphic.

b. In the Alarm Configuration dialog box, click Add.

rator ic- Moniton Convenience Stone.UUI

| Eile Edif Wi §Eylé Te&t. t_onfigure ..Iools ﬂin;:low ﬂelﬁ

Alarms.

Alarm Configuration
Alarm Foints
Tirne | Date “Freezer Door (pen
o T Fuel Level

Alarm Points

Acknowledge

Time

| Date

Mame | Ref Count ] Add... J
Alarm Type LColar [— 1
v Detailed Az Modi 2
Acknowledg -
¢ g — .
H%JTmary Ackled alet This
iztory .
option
Marmal] P
| Mame | allows you to
Silence configure
Backar new alarm
points.
ak. Cancel p
A
No alarm points ok | Cancel Help
are present

because all the
configured alarm points
have already been added
to the alarm graphic.

c. 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.)

d. Inthe Name field, type Connection Lost.
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e. Inthe Setup By field, select the Control Engine Status option.

Alarm Point rz|
Setup ]Discrete] Walue ] EontroIEngines]
Mame: |E0nnecti0n Lost
s | [
Deadband:
Setup By Motific-ation Options
" Discrete r r

" Current Value

%Eontroller Status r

Enable
{v

g [ty |

QK | Cancel Help

2. (hoose a control engine.
a. Click the Control Engines tab.
b. Select SNAP PAC.

X

Alarm Point

Setup ] Discrete] Walue  Control Engines l

Select Controller

SNAP PAC NOTE: If your
control engine
isn't shown, make
sure Control
Engine Status,
under Setup, is
selected.

Last Known ' alue Priority; 99933 Comm Failure Priority: 999539

Cancel | Help |

A3

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—uvalues to 999 or less.
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c. (lick OK to close the Alarm Point dialog box.
3. Addanew alarm point.
a. Inthe Alarm Points dialog box, select Connection Lost.

Mame Fief Count Add...
Connection Lost | 0 ]
Modify...
Delete
ok \|  cancel | Hen |
1)

b. Click OKto close the Alarm Points dialog box.

c. Click OK to close the Alarm Configuration dialog box.
4. Add the new alarm point to the history alarm.

a. Double-click the lower alarm graphic.

b. Inthe Alarm Configuration dialog box, click Add.

c. Select Connection Lost.

rﬁ':;'f lapm Con

Alarm Points

| Fuel Level

Alarm Points

Alarm Type Cd Ref Court Add...
" Detailed A

Connection Lost y
- Summary Modify...

_Time

_i [rate _i Marne ) 2
* Histary Delete

M

Sil

E4

| ok | Can

— ]

QK h Cancel Help
L3
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d. (lick OK to close the Alarm Points dialog box.

Alarm Configuration rz|
Alarm Points
Connection Lost Add...
Freezer Door Open
Fuel Level Delete
Alarm Type LColor Options
" Detailed Alarrn: - Alarrn Font...
" Summary
Ack'ed: ™ Use for Header
" Higtary -
Nomal: - Colurn Format...
Silenced: -
Background: l:l Max Lines:; (1000
Cancel | Help |

e. (lick OK to close the Alarm Configuration dialog box.

Configuring a Dynamic Object for Control Engine Status

1.
2.

Open the Main window.
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.

a. Choose the Rectangle tool.
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Review: Opening a closed window
1. Choose Window == Open.

(This option is disabled when all windows
are already open)

2. In the Open Windows dialog box, choose
the window.

3. Click OK.
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b. Clickand drag a rectangle in the window:

¥ PAC Display Configurator, Basic- Monitor Convenience Store.UUI

File Edit Yiew Style Text Configure Tools Window Help

Inside Light Outside Light

B

]

X151 Y 230
W 219 H: 37

#HARE Gal

3. Assign control engine-driven attributes.
a. Choose the Select tool.
b. Double-click the rectangle you just created.
c. Inthe Graphic Dynamic Attributes dialog box, double-click Control Engine Status.
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d. In the Dynamic Attribute dialog box, select SNAP PAC.

Dynamic Attribute - Control Engine Status

Select Controller
| Graphic Dynamic Attributes.
Object: Rectangle w151

Contral Engine Driven Attributes

Line Color

Fill Calor [~ Select Al
Wizibility/Blirk, Colors
Horizontal Size [width) Attached —— B e

Wertical Size [height]
Huorizontal Position - - -
Wertical Position
Alarm Point
r QK [: | Cancel | Help |
A3
HotKey: T Chl | Shift |<Mones> =|
ak. Cancel Help

e. Change the color fields if desired. By default,
the button will be light green if the control
engine is attached, yellow if the control engine | Click a color box to open the Colors
is detached by the user, red if the control g;:zgl'z?:a'n“;:itf:;zro?;'g?(?;j‘né’zu
engine is detached by an error, and the .

dynamic objects will be dark green to indicate Zjﬁ,"c';'f;,?y‘i,eu“ctgﬁf;ﬂf;d'a'°g boxfor

a value is the last known value before the \-

control engine connection was lost.
f. (lick OK to close the Dynamic Attribute dialog box.

Review: Changing a Color

J

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.

4. (reate atextlabel.
a. Choose the Text tool.
b. Clickin the middle of the rectangle.

c. Type Control Engine Status,and click elsewhere in the window to anchor the
text.

5. Format the text.
a. (lick the Select tool.
b. Select the text.
c. Right-click the text and choose Style —» Bold from the pop-up menu.
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d. Select both the text and the rectangle.

Review: Selecting Multiple Objects

_ With the select tool, click and drag a
T e Q rectangular area around the objects you wish

o

e. 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

Right

GEroup J
Top

Lok, Positi

ock Position Middle

Battorn

L ic Akkribut 3
¥namic Atributes Space Evenly Yertically

Space Evenly Horizontally

f. Right-click the selected objects again, and choose Align = Middle.
Aligning these objects may have moved them.

g. Drag the selected objects or use the arrow keys to move these objects to the desired
location in your window.

Testing Your Project

1. Correct any alarm conditions.
a. Turn the potentiometer so the tank level is above 1000 gallons.
b. Turn off the Freezer Door switch (Freezer Door Status light should be off).
2. Launch PAC Display Runtime.
a. Select File = Save Project and Load Runtime.
b. Click Close to close the Event Log Viewer.
3. 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.
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— The dynamic 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.)

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.
Close the Alarm Window.

a. Acknowledge any remaining alarms.

b. Click Close Window.

(lose PAC Display Runtime.

Close 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:

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
numerical 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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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> </> <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 )
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
e

Text in from controller

Fuel_Level > i Gal
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