SNAP ULTIMATE 1/0
LEARNING CENTER GUIDE

Form 1408-060105 (January 2006)

OPTO 22

43044 Business Park Drive e Temecula » CA 92590-3614
Phone: 800-321-0PTO (6786) or 951-695-3000
Fax: 800-832-0PTO (6786) or 951-695-2712
Www.opto22.com

Product Support Services

800-TEK-OPTO (835-6786) or 951-695-3080
Fax: 951-695-3017

email: support@opto22.com



SNAP Ultimate 1/0 Learning Center
Form 1408-060105 (January 2006)

Copyright © 2003-2006 Opto 22.

All rights reserved.
Printed in the United States of America.

The information in this manual has been checked carefully and is believed to be accurate; however, Opto 22
assumes no responsibility for possible inaccuracies or omissions. Specifications are subject to change without
notice.

Opto 22 warrants all of its products to be free from defects in material or workmanship for 30 months from the
manufacturing date code. This warranty is limited to the original cost of the unit only and does not cover installation,
labor, or any other contingent costs. Opto 22 1/0 modules and solid-state relays with date codes of 1/96 or later are
guaranteed for life. This lifetime warranty excludes reed relay, SNAP serial communication modules, SNAP PID
modules, and modules that contain mechanical contacts or switches. Opto 22 does not warrant any product,
components, or parts not manufactured by Opto 22; for these items, the warranty from the original manufacturer
applies. These products include, but are not limited to, OptoTerminal-G70, OptoTerminal-G75, and Sony Ericsson GT-
48; see the product data sheet for specific warranty information. Refer to Opto 22 form number 1042 for complete
warranty information.

Cyrano, Opto 22 FactoryFloor, Optomux, and Pamux are registered trademarks of Opto 22. Generation 4, ioControl,
ioDisplay, ioManager, ioProject, ioUtilities, mistic, Nvio, Nvio.net Web Portal, OptoConnect, OptoControl,
OptoDisplay, OptoENETSniff, OptoOPCServer, OptoScript, OptoServer, OptoTerminal, OptoUtilities, SNAP Ethernet I/
0, SNAP 1/0, SNAP OEM 1/0, SNAP PAC, SNAP Simple 1/0, SNAP Ultimate I/0, and SNAP Wireless LAN I/0 are
trademarks of Opto 22.

ActiveX, JScript, Microsoft, MS-DOS, VBScript, Visual Basic, Visual C++, and Windows are either registered
trademarks or trademarks of Microsoft Corporation in the United States and other countries. Linux is a registered
trademark of Linus Torvalds. Unicenter is a registered trademark of Computer Associates International, Inc. ARCNET
is a registered trademark of Datapoint Corporation. Modbus is a registered trademark of Schneider Electric.
Wiegand is a registered trademark of Sensor Engineering Corporation. Nokia, Nokia M2M Platform, Nokia M2M
Gateway Software, and Nokia 31 GSM Connectivity Terminal are trademarks or registered trademarks of Nokia
Corporation. Sony is a trademark of Sony Corporation. Ericsson is a trademark of Telefonaktiebolaget LM Ericsson.

All other brand or product names are trademarks or registered trademarks of their respective companies or
organizations.



SNAP Ultimate I/O Learning Center

Table of Contents

Getting Started

Opto 22 aNd SNAP PrOUUCES.......cieeiiiiee ettt s e e e st esne et e sneesaesneeseesraeseesraens I-i
SNAP ProdUCES OVEIVIBW ...ttt sttt ettt ettt sb ettt b et e b e ene b e I-ii
SNAP Ethernet SYstems SOFtWAIE.........ccveiiiiieiiice e sne I-iv

SNAP Ultimate 1/O Learning Center GUIGE ........ccccvvvierirereieeeeeeesese s se e siese e seesseaesasnsssesns I-iv
WHEE YOU WL DO bbbttt sttt I-iv
Learning Scenario: CONVENIENCE STOTE .......cvcveiriirieiiieieesesees et see st e e e e e e enesresrenes I-v
LLESSON FOMMEL ... et nr et r e en e r e nn e nre s I-v
LESSON CONVENTIONS.....c.etiritiietiiietereet ettt sttt bbbt b et b et bttt et et [-vi
SNAP Ultimate 1/0 Learning Center SUPPIEMENES ......ccvieiererereeceeee s I-vi

WWHAE YOU NEEA ...ttt ettt sbe s te st sbe b e et e e e e e e eneeneneas 1-vii
SYSLEM REGUITEIMENTS ...ttt bbbt bbb I-vii

Installing the SNAP Ultimate 1/O Learning Center SOftWare..........ccccoveiieineincineiceiees I-viii

Setting up the SNAP Ultimate 1/O Learning Center .........cocviiirire et I-viii
SNAP Hardware COMPONENTS .......couiitiiieriiieiieeeietie ettt see st e e sb e e e es e s e besbesbesbesaennas I-viii
Learning Center Load PANEI ..........coii ittt ettt I-ix
AACCESSOITES ...ttt ettt ettt stttk b bt b e b b e b e b e b et e £ e m e e R b e s e e Rt e b £ e b e e bt e b e e be e b ne et e e e e e e reebe e e I-x
REQUITEA TOOIS... .ttt bbbt bt ettt e et et e besbe e snenneneas I—xi

Assembling the SNAP Ultimate 1/O Learning CeNter........cccccovveiivieieie e I—Xi
Installing the SNAP-BB8M RACK ........coccviiiiiie e e I-xi
Connecting the POWET SUPPIY ..c.vviuiiie ettt et ees I-xv
Installing the SNAP Ultimate Controller/Brain............ccccviieiiieciiiieie e I-xv
Installing the SNAP 1/O MOQUIES........ccveiiieciece et I-xvi
Removing @ SNAP 1/O MOAUIE.........ccieiiirce ettt sreeneens I—xviii
Connecting the SNAP Modules to the Wiring Harness...........ccoccovvevieiievesiese e I-xix
Connecting the TEMPEIAtUIE SENSOF ........cciiiiiiierierie ettt sb e see et e bbb sbesbe b e ens I-xx
Connecting the POWET Cable ...t I-xx
Connecting the SNAP Ultimate /O UNit t0 @ PC ... I—xxi

(O] o] (o T2 o ol [UTot dRsT U ] o o] i PSSR I—xxiii

iIoManager: Establishing Communication between the I/O
and a PC

S T OSSP 1-1
Yot T | o USSP 1-1
LO00] g [o1=] o) K- J P ST P TP PRSP 1-3
(10 AV T T o =T SRS 1-3
LN (0|11 T T SR 1-3
o1 1Y 1 2SS 1-4
Preparing fOr the LESSON .......ccvieiiiieieiee sttt sttt s a e s e resreneeseesneneeneas 1-4
Determining Your PC’s IP Address and Subnet MasK............ccoceverereneeiiniesin s 1-5
Using ioManager to Establish Communication with the Brain...........ccccoeceveveiioiie v, 1-6

SNAP Ultimate I/O Table of Contents-i



SNAP Ultimate I/O Learning Center

ioControl: Configuration and Programming

SKITIS .t b R R R R bRt e bbbt enas 2-1
1oL 0 Fo T T TSRS ST STITTON 2-1
L] 00T o) £SO 2-2
7@ @o] ) {0 U] =1 o] 1S 2-2
ioManager and I0CONIIOL.........cceviiccice et sre e sr e eneas 2-2
(161070} 011 (o] PSP P ST P ST T TP RPT 2-3
AACTIVITY otttk bbb bbb R bbb bbbt b e et e ne e 2-4
Creating 8 NEW SITALEOY ... ceiveirieirieieiteest ettt b et eb ettt b et eb e et nr et anas 2-4
Configuring the CONLIOL ENGINE ......coviiiiiiiiiicitees ettt 2-6
Configuring the 1/O UNIt .....coociiiiee e 2-13
CoNFIGUIING 170 POINES ...cviiiiiiiieee bbbttt 2-15
Making the Strategy Independent of Specific CONtrollers ...........cocevvveiiicinini e 2-28
Observing Points in DEDUG MOGE. .........cociriiiiii e 2-30
Writing to Outputs and Simulating Inputs in Debug MOdE...........ccoceiriiiieninenieeeee 2-32

ioControl: Flowcharts

SKITIS .t 3-1
SCRIMANTO ...ttt bbbt b bbbtk b s bk bR bbbt 3-1
LO00] 0 (60T o) £ T TP U U TR UPR ORI 3-1
SErALEGY (REVIBW) ..ttt ettt b e bbb et b et et b e st e st nes 3-1
FIOWCRAITS. ...ttt 3-2
BIOCKS ...ttt r 3-3
IMIUBEIEASKING -t ettt b et b e bbb s b e sb e e e eneeneas 3-4
VAETADIES ...t 3-5
AACTIVITY -ttt ettt bbbt bt bttt b e b e b e e R e R e R £ R e e E e bt Rt bR e e et e e e Rt ere b e 3-6
Creating @ FIOWCNEIT........cc.oii it ettt sttt nes 3-6
Choosing FIowchart Colors and TEXE........cucuiiiiiiieie et 3-7
ClOSING YOUE CRAIT....c.tititiieeeiet ettt ettt b et sb e b e b e b e s s s e s e et et e et e sbesbebeneas 3-11
Adding a Command to the POWEIUP Chart.........cccoiiiiiiiiie e e 3-12
Using the Flowchart Drawing TOOIS.......cc.cuiiiiiiiiie it 3-14
AdAING AN TNSEFUCTION ...ttt bbbttt sttt b e sbe b e e e 3-19
Completing @N INSTFUCTION .....oviiiieiiec ettt bbb 3-21
ATCNIVING YOUF STrAEEGY. .. e veeireeuietieteeii sttt sttt sttt ettt be b b e e e et et e b e eaeebeebesbesbenens 3-25
Setting WOrkSpace OPLIONS ........coeiiiiiiieiiieieeee ettt ettt bbb e 3-25

Digital Control

SKITIS .t b R R R R bRt e bbbt enas 4-1
1oL g Fo T T TSSO TSRS P TP STTTON 4-1
AACTIVITY ot b e bbb e e E R bR bbb bt b et b et b et neene e 4-2

BUITAING the Chart .......cooiie e bbb 4-2

Table of Contents-ii  SNAP Ultimate /O



SNAP Ultimate I/O Learning Center

Configuring DEBUYG MOGE.........ooiiie et re e re e 4-11
Downloading and RUNNINgG the Strategy........cccevviieii it 4-12
L0 LY Lo AT (0 IR (<] o] o] [ o ST 4-13
USING STEP BULLONS ...ttt s re e st st te s e e teereensennas 4-15
Modifying the Lighting_Control Chart ..o 4-16
Debugging the ChanNGES........cveiiiieic ettt s sae et ra et e nreeneennas 4-18
Forcing Outputs and Inputs in Debug MOUE ..........ccviveiieieieeere e 4-19
Adding Control for the Freezer_Door and the Emergency SWitch ............ccccovvvvevv v iceeiennn, 4-24
0] 1101 o TS 4-27

Analog Control

SKITIS .ttt bR R R bRt e bbbt enas 5-1
1oL 0 Fo T T TSRS ST STITTON 5-1
L] 00T o) £SO 5-2
WALCH WINAOWS.......ccc et 5-2
AACTIVITY ottt b bbb e e bbb bR bbbt bbbt b et b e ne e 5-4
Creating a Fuel Monitor FIOWCHEIT ..o 5-4
Reading and Displaying FUEBI LEVEIS...........cooiiiiiiiiiiieece e 5-7
Evaluating the Tank LEVEL........c.oov i 5-8
SOUNAING BN ATRITN ...t b et bbbt bbb eb e anas 5-9
Repeating at @ Reasonable INtEIVaL...........cccoiiiiiiiiieee e 5-10
Starting the FUEl MONITOr Chart...........cooiiiiiiiee e 5-11
Downloading and TeStiNg YOUF STFAtEQY .......covcveriiiriirieiieiniee et 5-12
Changing the Value of Fuel_Low_Limitin Real Time ..o 5-13
USING WALCh WINAOWS ......oiiiiiieiiiieiste ettt 5-14
OptoScript
SKITIS .t 6-1
SCRIMANTO ...ttt bbbt b bbbtk b s bk bR bbbt 6-1
L0 [01=] o £ J S TSP TSP PRSP PRPRTOR 6-1
(0] 1 (61503 £ o) SRS ST PO TP U PP PR PRTPRPRTPRPRORPPIN 6-1
o1 (1Y 1 OSSPSR SOUS PRSP 6-3
Creating an OptoSCriPt BIOCK.........ooviiiie e 6-3
Using Variables in OPtOSCIIPL.......c.oiiiiiiiiiieie ettt sb et eneas 6-5
Using Action Commands i OPLOSCIIPL.......ceiiiiiiiriieriire et e 6-7
Creating Conditional StAEMENTS .........coiiiii et 6-12
Modifying the FIOWCHAIT ........c.ooi e 6-14
DebUGGING OPLOSCIIPL .. .eteititeee ittt ettt b bt sb e se et ebesbe st sbene e 6-16
Returning to ConfiguIe MOUE.........cciiiiiiiieee e e 6-19

Operator Interfaces

TODISPIAY SKIIIS ...ttt bbbttt bt 7-1
ESTot=] 0T L o TSSOSO 7-1
LO00] g [o1=] o) K J P OO PO UR TP PRSP 7-3

ioDisplay within SNAP Your Ultimate 1/O SYSteM ..........cccccviieiiiieiese e 7-3

SNAP Ultimate I/O Table of Contents-iii



SNAP Ultimate I/O Learning Center

10DiSplay Capabilities.........ccviii e e 7-3
(OfoT a1 (o] IV ZI 1Y/ T T (] [ o USRS -4
ConfIQUrator VS. RUNTIME .....ccuiiiiie ettt st sttt rs et e e e stesne e reaneenre s -4
L@ o =Tt £ SPSUTRSN 7-4
I 0L T PP P UV OPPRURP 7-5
o1 1Y 2SS 7-5
Preparing fOr the LESSON .......ccviiiiiieicise st et st a et resreseeseesneneeneas 7-5
Creating an i0DISPIAY PrOJECE......civeiiiiceeire sttt e 7-6
Linking the Control ENQINE ........cveiieiiiee et se e e e nesreseeseesnensenens -7
Changing the Properties of the Drawing WinAOW............ccocvvivrieiierinenerieieeeeeses e 7-9
EXamining the TOOIS PalEtte.........ccciviiiiriieieee sttt nnens 7-12
Creating an LED DiSPIaY......cceiucieieieisise sttt sttt e a e s snenannees 7-14
ANIMALiNG the LIGNT.....c.ooiie e et sre e sn e 7-17
ANIMALING ThE TEXL...euieiiecicece s et e e e e e e r e etestesresrenreneeneens 7-23
Making a Duplicate LED Display for the Outside Light.........ccccceovreriiviisininvinenereseee e 7-25
Attaching the Outside Light t0 TaQ ..oeververierieieirisisesesestee et sr e ene e sre e 7-26
LIS LT TR =T =] (0 =T S 7-32
Creating a Tank Level DIiSPlay .......ccccoovciieiiieie st 7-33
ASSIgNING DYNAMIC ATTDULES ....vvcviiiicieeceeese et ne e 7-37
Using Imported Bitmaps in a Graphical DiSplay.........cccccoevviviieiininieierecie s 7-42
RUNNING YOUE PIOJECE ... .cveitiiceiciiee ettt sttt st na et st enaereeneenenreneesneneens 7-47
Setting RETIESH TIMES. ... iicieicicece et r e re st s e e e e enaeneas 7-47
Trending
RS T 3OS 8-1
R Te=T T L [ TSSOSO 8-1
L] 00T o) £SO 8-1
Y0 o 1= I (=T o 1SS 8-1
ADOUL I0DISPIAY WINTOWS .....eveiieciecieriesiiie et se e resneeresresnesreeeeas 8-3
AACTIVITY ettt bk bbb e b bbb bbbt bt bbbt ne e 8-6
Preparing fOr the LESSON ........cociriiiieereie ettt ettt 8-6
Creating & NEW WINGOW ........ciiiiiiiiiieieeseese ettt et nnebe e 8-6
Creating & SUPEITIENG .......ci ittt b et eb et b e bbb et nn b anas 8-7
TESEING YOUI CHANGES ...ttt bbbt b et b ettt b e b et enes 8-14
Using Windows in the Operator INErface ..o 8-18
TESEING YOUI CHANGES ...ttt bbbt b et eb ettt eb e b e b enes 8-23
Alarming
RS 2L OSSP 9-1
STot=] 0= L o TS TP TSP UO U PR STPRPPUPTOR 9-1
LO00] g [o1=] o) K- J P ST P TP PRSP 9-1
AJBITN POINTS ...t bbb e b et b e bbbt bbb sb e b e e nneneeneas 9-1
F AN L T T =T o ot SR 9-2

Table of Contents-iv  SNAP Ultimate /0



SNAP Ultimate I/O Learning Center

L1 3N 0o o 11 T USSR 9-4
o 0L T o 1o SR 9-4
SOUNGS ettt ettt bbb bbb ekt b £ e Rt bt b e E e bt b e b et e bR e R e Rt ekt E e bt b e b e n e e s 9-4
o1 1Y 1 2SS 9-5
Preparing fOr the LESSON ......c.viiiiierieeee ettt a et e resrenreseennenneneas 9-5
Configuring the Fuel Level Alarm POINt........cccovieieiii e e 9-5
Configuring the Freezer DOor Alarm POINE.........c.coviviiiiiiiiie e 9-10
Creating a New Window for Alarm GraphiCs.........ccouooveiviiiiine i 9-14
Creating a Detailed Alarm GraphiC........ccocvviiiieiiiccce e 9-15
Creating a History Alarm GraphiC.........ccucvieieierierieiecie et 9-18
Creating a Close WINAOW BULLON ......c..oveviiie i 9-20
Examining Alarming SEtUP FEALUIES.......cucivvviererieisese s s et e se e e et sre e seeneens 9-22
QLI £ T T - U S 9-24
Configuring Control ENging AlArMiNg.........coeveveiirieiiesinsie s s e seensenens 9-25
Configuring a Dynamic Object for Control ENging Status..........ccccevvrveriereevensinniesesnseseenienens 9-28
LIS LTI Z(0 U = (T 9-31
SUIMIMAIY .ttt sttt s et et e steeseesb e e seesE e e s eens e e eeebeen e ns e e s e eseen s e sReeneeaneeneeaneeneeanenneenneens 9-31
OptoOPCServer
SKIITS bbb bbb R bR e b bRttt 10-1
R Te=T T L [ TSR PRRSRRRRI 10-1
L7 T g T01=] o] £ J TP TSP T PP TR TP UPUPPRPRPRON 10-2
OptoEnetServer and OPtOOPCSEIVE ...........ciiieirieisieesieesie sttt ettt 10-2
HOW OPtOOPCSEIVEN WOTKS.......oiiviiiieiicie ettt 10-3
AACTIVITY .ottt bbbttt bbb et bR b e R £ e e R £ R e e Rt Rt R e be bt et e e e e neebe e 10-5
Creating @ BrowSser Datahase. .........coveoveieiiiiiii ettt bbbt 10-5
Configuring the OPC TeSt CHENT ......c.oiiiiiieie et 10-13
TESHING YOUF WOTK ...ttt ettt bbbttt bt enae b 10-17
Debugging in the OptoOPCSErVer WINAOW. ........c..coveiiiiiiineie et 10-20
CONCIUSTON 1.ttt bbbt e b b e b et e st e b e b e e bt eb e e b e b e e bt e be s b e e e eneebenbe e 10-22
Road Map

SNAP Ultimate I/O Table of Contents-v



SNAP Ultimate I/O Learning Center

Table of Contents-vi SNAP Ultimate I/0



SNAP Ultimate I/O Learning Center

N>

GETTING STARTED

OPTO 22 AND SNAP PRrRODUCTS

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.

Getting Started
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SNAP Products Overview

Opto 22 provides a diverse set of products used in industrial automation, remote
monitoring, and enterprise data acquisition.

OptoOPCServer

Data exchange ioDisplay

with OPC Viewing, trending, ioControl
clients alarming Programnming
s debugging
& z
& SNAP PAC S-series

) controller

SNAP
Ultimate
1/0

Temperature
(analog input)

},,(;j 2 2 Z :

Motor speed
(analog output)

Level, flow,
pressure,

temperature
(analog inputs

<

On/off pumps
: N Rbead RCII:IDS’ control i
< arcodes; fer
% d digital output
- printing (dig put)
Contact
and proximity
sensors

(digital input) |~
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I/O Unit

The SNAP Ultimate I/0 system is essentially an 1/O unit that is programmable using
Opto 22 ioControl. The I/O system used in this Learning Center is just one I/0
configuration available with the SNAP product line. The following shows the versatile
SNAP systems you can build using racks, brains, and I/O modules.

SNAP I/O Processor (Brain)

SNAP Ultimate I/O™

..
rery

ultimate i/0

£ Do

# Combination I/O processor and control engine
running ioProject™ software

® Mixed /O signal types (analog, digital, and serial)

# High-density digital-only version available

SNAP Ethernet I/O™

zZz DLs0

® Mixed I/0 signal types (analog, digital, and serial)
& High-density digital-only version available

® Versions for wired and wireless networks

® Use with ioProject or FactoryFIoor® controllers

SNAP Simple /0™

[
|

*simple i/o

® Low-cost, high-quality system supporting analog, simple

digital, and serial capabilities

® Use with ioProject or FactoryFloor family of controllers

1/0 Module
Types

SNAP I/0O Modules

(emsmmmnn Analog Input?

Dasi Coanrei
Hoang ot
e ivs

(ammmm: popemy
!-lllllll brie) . Analog Output
——eteg 1 Digital Input

mm N
L

Digital Output

Serial

High-density Digital

SNAP Serial 1/0

T

® High-performance I/O processor

® Analog and digital signal types

® Versions for RS-485, high-speed ARCNET, and
Modbus

& Use with FactoryFloor family of controllers

SNAP Mounting Rack

» Rack sizes accommodate 4, 8, 12, or
16 modules for up to 64 points’.

* Mix analog, digital, and serial
modules on one rack.

® Rack holds one brain and up to 16 I/0
modules.

e Each module connects two or four
devices, depending on module type.

& Use DIN-rail or panel mounting.

Avanable with SNAP Ultimate I/0,

SNAP Ethernet I/0, Available with
and SNAP Simple I/0 SNAP Serial I/0
2- and 4-channel 2-channel
2-channel 2-channel
4-channel 4-channel
4-channel 4-channel
D-dhemnal (Serial devices connect
to the control engine)
32-channel 32-channel

1 The 64-point maximum per rack applies to standard modules. High-density digital modules provide 32 points per
module; a maximum of eight of these modules on one rack provides a total of 256 digital points.

2 Channel-to-channel isolated versions are available.

Getting Started iii
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SNAP Ethernet Systems Software

Opto 22 has developed ioProject, 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.

ioControl™

ioControl is a graphical, flowchart-based programming tool for machine control and
process applications. Using ioControl, you create, download, and run control programs
on a SNAP-LCE controller or on a SNAP Ultimate I/0 unit. In addition to flowchart
programming, ioControl includes a powerful, built-in scripting language based on C
and other procedural languages.

ioDisplay™

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

OptoOPCServer™

OptoOPCServer is 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 1/O points or even change their specific configuration options. OPC clients
also have access to all strategy variables and elements in an ioControl strategy.

ioManager™

ioManager 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.

SNAP ULTIMATE I/O LEARNING CENTER GUIDE

This SNAP Ultimate I/0 Learning Center Guide is a hands-on, learn-by-example training
course. Each chapter introduces aspects of ioControl, ioDisplay, OptoOPCServer, and
ioManager. This training manual contains a step-by-step guide for each lesson.

What You Will Do

Getting Started

« Introduction: Assemble the Learning Center hardware.

+  Lesson 1: Establish network communication with your Ultimate 1/0 systems using
ioManager software.

+  Lessons 2-6: Configure the 1/0 and program the SNAP Ultimate brain using
ioControl.

+  Lessons 7-9: Create an operator interface using ioDisplay.

+  Lesson 10: Configure OptoOPCServer, which lets your SNAP Ultimate 1/0 systems
connect with OPC-compatible software applications.
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Learning Scenario: Convenience Store

Lessons 1-10 present their concepts within the context of a fictional scenario: using
SNAP Ultimate 1/0 to remotely control and monitor a convenience store. SNAP Ultimate
I/0 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.

'llll IIIIIIII !lﬂi_

- -m E] ' )

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

Getting Started
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activity should be followed exactly. In some instances, upper or lowercase letters
must be used. Type variable and I/O 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 steps:

+  Curved arrows show preceding step(s).
+  Straight arrows emphasize a feature of interest.

‘ oCantrol
File Edit Configure Chart Subroutine Tools Wew  Help

©sa T

Create New Strategy

Look in: = Strateqy j - I‘j‘ v

Exit

q File hame:  [Convenience Store.idb Open I
Files af type: |ioControl Strateqy Files [.idb) El Cancel |

A |

This diagram is an example of the type of instructions used
throughout this guide.

SNAP Ultimate I/O Learning Center Supplements

When you've completed the activities in this SNAP Ultimate I/O Learning Center Guide,
there is still more to discover. Learning Center Supplements (OptoTutorials™) provide
step-by-step instructions for advanced features of ioProject software. To download the
latest OptoTutorials, visit www.opto22.com/site/le_index.aspx.
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WHAT You NEED

System Requirements

To use the SNAP Ultimate 1/O Learning Center with your PC, you must have the
following minimum computer configuration for ioProject software:

+ A computer 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

+ Installed Windows printer (optional)

«  Microsoft Windows XP (with service pack SP1) or Windows 2000® (with SP4)
workstation operating system

« Atleast 128 MB RAM (256 MB recommended)

+ If you are using ioDisplay and your ioDisplay project uses many basic trends,
SuperTrends, or XY Plots, additional RAM is strongly recommended. See Opto 22
form #1302, the ioDisplay User’s Guide, for more information.

Available hard disk space:

ioControl 15 MB

ioDisplay 50 MB

OptoOPCServer 50 MB

ioManager 3 MB

Special Note on Windows XP Service Pack 2

Windows XP service pack SP2 was released too late in our development cycle to test it
with ioProject 6.0 software. If you are using SP2 with ioDisplay or OptoOPCServer, you
should read the following OPC Foundation paper on how to configure Windows XP so
that OPC and DCOM will work properly:

www.opcfoundation.org/WebUIl/DownloadFile.aspx?CM=1&RI=161

Getting Started vii



SNAP Ultimate I/O Learning Center

viii

INSTALLING THE SNAP ULTIMATE I/O LEARNING CENTER SOFTWARE

The SNAP Ultimate I/0 Learning Center Ve
includes all the software you need to Af/ %
get hands-on experience with SNAP ;
Ultimate 1/0 from Opto 22. Installation £ [
of the SNAP Ultimate controller/brain ) '
software is easy and quick.

Remove the SNAP Ultimate I/O
Learning Center CD-ROM from the Opto
22 CD wallet and insert it into your
computer’s CD drive. (NOTE: Several
CDs are included with the Learning ;
Center. Make sure you find the one that . J/ : e

appears as shown here.) > SI\L’&@ -

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

VERSION RG.0
040330-002
PN 8910

PRODUCT SUPPORT:
909.695.3080
800.TEK.OFTO
FAX 909.695.3017

|
INSIDE SALES: [
800.452.0PT0
FAX 909.695.3095 /

The SNAP Ultimate I/0 Learning

Center CD is found in the Opto 22 CD
If you have trouble installing the software, wallet

contact Opto 22 Product Support. See
“Opto 22 Product Support” on page xxii.

The SNAP Ultimate I/0 Learning Center CD includes:

+ A complete version of ioProject software and utilities
+  Training sample files, which are installed in
C:\Program Files\Opto22\ioProject\UIO Learning Center

SETTING UP THE SNAP ULTIMATE I/O LEARNING CENTER

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

SNAP Hardware Components

Getting Started

SNAP Ultimate Controller/Brain

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

The SNAP Ultimate controller/brain merges two functions that are usually located in
separate pieces of hardware: input/output processing and flowchart-based control.
The brain, rack, and modules together are referred to as an I/O 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 I/0 unit.

SNAP-B8M Rack
The SNAP-B8M rack mounts up to eight SNAP digital, analog, and serial modules.
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SNAP 1/0O Modules

The Learning Center includes the following SNAP 1/0 modules:

SNAP-IDC5D: Digital, DC Input 2.5-28 VDC, 5 VDC Logic
SNAP-ODC5SRC: Digital, DC Output 5-60 VDC Source, 5 VDC Logic
SNAP-AQOV27: Analog Output, Dual -10 to +10 VDC

SNAP-AICTD: Analog Input, Dual ICTD Temperature

SNAP-AIV: Analog Input, Dual +10 or £5 VDC (configurable)

Learning Center Load Panel

The load panel consists of:

Two toggle switches

Two momentary switches

One SonAlert (buzzer)

Three LEDs

One meter

One potentiometer
Temperature sensor connection

Accessories

The SNAP Ultimate I/0 Learning Center includes the following accessories:

Temperature probe

Power cable

Ethernet Category 5 crossover cable—This cable allows a direct connection
between your PC and the SNAP Ultimate I/0 unit without the need for a hub or
additional cables.

Learning Center hardware components are illustrated below:

SNAP rack extrusion DIN-rail clip with spacing tab and slider SNAP-B8M rack
(sample)
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Learning Center load panel SNAP Ultimate controller/brain SNAP 1/0 module (sample)

Temperature probe SNAP module tool Ethernet crossover cable

Required Tools

Phillips and flatblade screwdrivers are provided for assembling the SNAP Learning
Center.

ASSEMBLING THE SNAP ULTIMATE I/O LEARNING CENTER

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

Installing the SNAP-B8M Rack

1. Align the parts of the DIN-rail clips. I R R SN e

; ! Wedge-on clip
The diagram to the right shows how to W't: holes in SNAP fits into this hole.
position the two parts of the DIN-rail backextitslony,
release spacer. Place these two parts on l
top of the metal DIN-rail clip. g
NOTE: Do not use the rectangular
aluminum plates included with the DIN-
rail clips.
2. Install the DIN-rail clips onto the - J

o . utside nole aligns
SNAP rack extrusion as follows: with holes in SNAP
a. Place the plastic DIN release spacers rack extrusion.

between the DIN-rail clips and the
extrusion as shown in the following diagram.
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b. Align the screw holes on DIN-rail clips and spacers with the screw holes on the
extrusion, and then install the screws.

DIN-rail clip

release holes -
(on bottom)
Din-rail clip €&— DIN release
| spacer
>
- %
# _ & DIN release slider
3. 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.
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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d. Apply pressure to the bottom of the extrusion and clip assembly to snap it into
position on the Learning Center’s DIN rail.

Spring-loaded clip

4, 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. Pressthe 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
rack into extrusion.

Rack inserted in groove
in SNAP extrusion
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A correctly inserted rack appears as shown here:

Getting Started xiii



SNAP Ultimate I/0 Learning Center

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. On the SNAP-B8M rack, connect the red wire to the +5V connection and

tighten its screw on the power connector as shown below.

4. Connect the black wire to the -5V connection and tighten its screw.
5. Connect the green wire to the ground connector and tighten its screw.
-:;7 T & & a23ua) buiuaean _a_“
§ v |
------ |

Red wire(s)

Green wire(s) Black wire(s)

Installing the SNAP Ultimate Controller/Brain
1. Remove the SNAP Ultimate controller/brain from its packaging.

2. Install the brain on the SNAP rack as follows:

a. Align the brain connector with the mating connector on the SNAP rack as shown in
the following illustration.
Seat the brain onto the connector.
Tighten the hold-down screw to secure the brain in position.
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CAUTION: Do not overtighten the hold-down screw. Doing so may damage the
connector, the brain, or other components on the SNAP rack.

Installing the SNAP 1/0O Modules

1.

2.

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

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.

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

S W N = O

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

To install each SNAP I/O module on the SNAP rack, follow these steps:

Getting Started
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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.

w

Retention bar

NOTE: The brain isn’t shown.
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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 xvii.),
and then reinstall it.

SNAP-ODC55RC — ~—— SNAP-AQV-27

SNAP-IDC5D SNAP-AICTD
SNAP Ultimate I/O —] | r— SNAP-AIV

L]

eeerererl iy
CECFrererws
SEEFPrFEr e

pp— -
?ff(ffffl'v'

OO s

i)

SRIAE.) .’

e I
(«” LearninglCenter Pt S .;; Sh

Removing a SNAP 1/0O Module
If you insert a module in the wrong location, you can remove it as follows:

1. Use the SNAP modaule 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.

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.)
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2. Carefully 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.

Connecting the Power Cable

To connect the power cable to the SNAP Ultimate I/O 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 Ultimate I/O Unit to a PC

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

Networking Options

Option 1
PC and SNAP Ultimate |/O system isolated from other devices.

Connected using crossover

.y cable supplied with
L P 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 brain.

Option 2
PC remains on its network while sharing a separate network with the SNAP
Ultimate |/O system.

PC connected
to rest of network

Second T 7"7”‘-
network -
card Connected using crossover
Ny cable supplied with
iy Learning Center

Option 3
Add SNAP Ultimate I/O system to an existing network.

Both systems connected
to rest of network

Ethernet
switch or hub CAT-5 Ethernet
cable

What you need :

All hardware and
procedures are
provided with the
Learning Center

What you need:

Second network card
in your PC

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

What you need:

CAT-5 Ethernet cable

A network connection
through a switch or hub

An unused, valid IP
address to assign to the
SNAP brain

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
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preserve your PC's connection with a network, but require some networking expertise.
It is recommended that you consult with your network administrator on which method
to use.

Connecting Directly

The simplest way of connecting the I/O unit and a computer is using the Ethernet
crossover cable included with the Learning Center. This is shown in the illustration
below.

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

Plug one end of the blue Ethernet cable into the RJ-45 port on the SNAP
Ultimate brain.

Plug the other end of the cable into
an Ethernet port on the PC.

If an 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 g
Ethernet network card in the PC.

NOTE: This can be a complex task if you N

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 or others. - ,:Q\ N

Once you have an Ethernet port available =
on the PC, connect the SNAP Ultimate
I/Obrain as described above.

Connecting through a Network \/

The SNAP Ultimate I/0 unit can be

connected as a node on an existing

Ethernet network. Once connected to the network, the SNAP Ultimate 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

Getting Started
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system administrator will need to provide you with a static IP address for use with the
brain. 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.
Phone: 800-TEK-OPTO (835-6786)

951-695-3080 NOTE: Email messages
and phone calls to
Opto 22 Product Support
are grouped together

(Hours are Monday through Friday,
7 a.m. to 5 p.m. Pacific Time)

Fax: 951-695-3017 and answered in the
order received; neither
Email:  support@opto22.com takes priority.

Opto 22 Web site: support.opto22.com

When calling for technical support, tell the Product Support Engineer you are using a
SNAP Ultimate I/0 Learning Center. Also be prepared to provide:

+  your PC configuration (type of processor, speed, memory, and operating system)
+ any specific error messages seen.

xxii Getting Started



SNAP Ultimate I/O Learning Center

IOMANAGER: ESTABLISHING COMMUNICATION
BETWEEN THE I/O AND A PC

SKILLS
Network Communication
Determining your PC’s I/O Address and Subnet Mask
Using ioManager to establish initial communication with the Brain
Assigning network IP addresses using ioManager
SCENARIO

In this lesson, you begin deploying the SNAP Ultimate 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 Ultimate /O system for monitoring
and controlling various devices in a convenience store. Your SNAP Ultimate I/O system
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 I/O
unit.

ioManager: Establishing Communication between the I/0 and a PC 1-1
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Scenario The SNAP Ultimate I/0 unit will operate on a TCP/IP network,
allowing remote application development and monitoring.

Establish communication
between the PC and
the SNAP Ultimate I/0 unit.

Convenience Store

8-

SNAP Ultimate I/0
unit mounted in
store cabinet

Photo-
sensor

Al Freezer
A am Door LED
Alarm Fuel Level
—=—1

switch Display

All devices (fuel sensors, light switches, meters, etc.)
are already connected to the SNAP I/0 modules.

—=— ==—1
Inside /E i } i 2
Lights
Temperature Freezer
door

/// /)]
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CONCEPTS

ioManager

ioManager simplifies the setup of your SNAP Ultimate I/0 unit by providing basic
management features. The diagram below outlines ioManager’s functions. In this
lesson, you will use ioManager to establish communication with the I/0 unit, assign an
IP address, and update the SNAP Ultimate brain’s firmware.

Workstation ioManager

Establish Communication

Listen for BootP
Assign IP address

7

Download Firmware

SNAP Ultimate Firmware

Perform Maintenance

Configure and
inspect 1/0
Test reads and
writes to points

Brain Network
Communication

Control Engine

Loader

IP Addressing

1/0 Unit
ioManager can be used
for various maintenance
tasks on the I/0 unit,
such as modifying the
configuration and testing
points.

Use ioManager to:

® Establish initial communication with SNAP
Ethernet-based I/O systems and controllers.

® Assign IP address.

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

Examine lower level functions and

@ configuration settings of the I/0 unit.
Configure I/0 (if not using ioControl to

® configure I/O) to expose I/O units such as
SNAP Ethernet and SNAP Simple I/0 to
OptoOPCServer.

Firmware controls all capabilities
of the SNAP Ultimate brain.

The Control Engine performs the control
functions you build in ioControl.

The I/O unit manages the I/O modules
and requires a configuration, such as the
configuration file you create in ioManager.

A loader is always present on the brain
for downloading firmware.

The SNAP Ultimate controller/brain 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 1/0
unit for the first time, the brain will send a BootP network broadcast requesting an IP
address. ioManager “hears” the BootP broadcast, and from ioManager, 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.

ioManager: Establishing Communication between the I/0 and a PC
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Networking Options NOTE: All IP addresses and subnet masks are examples.

Option 1
PC and SNAP Ultimate I/O systems isolated from other devices.

What you need to do
Determine your PC's [P
‘? - ! address and subnet mask.

BootP Use ioManager to assign
e Broadcast an IP and subnet mask

- Ay (b _ Lk compatible with the PC.
—
IP:  Subnet Mask: IP:  Subnet Mask:

Use ioManager to assign

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
Ultimate 1/0 system. 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 brain (consult your
1 Second ‘? g network administror).

network BootP
card 6 Broadcast an IP and subnet mask

_ ~ V) i compatible with the PC.
—
-4 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 SNAP Ultimate I/O unit to an existing network. What you need to do
Network Obtain an unused, valid IP
address and the subnet
mask for your network
I%thernet (consult your network
switch or hub administror).
€ fot”
00 ; .
R oot Use ioManager to assign

this IP and subnet mask to
the SNAP brain.

P

IP: Subnet Mask:
10.0.1.11 255.0.0.0

IP: Subnet Mask:
10.0.1.10  255.0.0.0

ACTIVITY

Preparing for the Lesson

You will need to know a valid IP address and subnet mask to assign to your SNAP brain.
If your PC and brain are directly connected as described by Option 1 (above), this
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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 brain will need the same subnet mask that is

also assigned to your PC. The IP address will need to be ‘-:--—-
compatible with the network your PC and SNAP brain are 1
on. If you already have a valid IP address and subnet mask

to assign to your SNAP brain (for example, you received

these from your network administrator), you can skip the
following steps and continue with “Using ioManager to ~
Establish Communication with the Brain” on page 6.

1. Open the MS-DOS Prompt.

Choose Start — Programs — Command Prompt or

choose Start ==+ Run, type CMD in the Run dialog box, and \:‘\p_
click OK. [
2. Type ipconfig and press Enter. \/

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 Ultimate I/O.

¢+ Command Prompt

Microsoft Windows P [Version 5.1.26881
{C> Copyright 1985-2881 Microsoft Corp.

C:x>ipconfig

Mindows IP Configuration

Ethernet adapter Opto 22:

Connection—specific DNS Suffix . - opto22.com
IP Address. . . . . . . . . . . . © 18.8.4.1

Subnet Mask

3. Close your Command Prompt.

Click the close button in the top right-hand corner of the Command Prompt window.
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Using ioManager to Establish Communication with the Brain

Once you've established what your brain’s IP address and subnet mask should be, you
can establish communication between your PC and the brain.

1. Launch ioManager.

a. From the Start menu, choose
Programs == Opto 22 == ioProject Software == ioManager == ioManager.

8] New Offics Document

ﬂ Open Office Document

% Windows Update

“1 winZp

&) Set Program Access and Defaults

& e
% Documents Q& Opto2z
O gettings » ) OPTO 22 Business Appiications
7 search » ) Screenshat Wizard 1.0
) Help and Support {3 Snagit 7
& Run... B MSN Messenger 6.2
/2] Log OFf kiva... :
O Shut Down... |
2. Listen for BootP request.

Select Tools == Listen for BootP request.

ioManager !E[E
File | Tools Yiew Help

QI Inspect. .. Chrl+I

Maintenance. .. Chrl+1

Liste
Change IP Settings...

Install Firmware via Ethernet...
Install Firmware via Serial Connection. .,

ImportfCopy Ifo Unit...

[ o[

3. Turn on your Ultimate 1/0 Learning Center.

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

File | Tools Wiew Help
0 Inspect. .. Chrl+I
——  Maintenance. . Chrl+1

Listen For
Change IP Setting:

Install Firrmware via Ethermet, .
Install Firmware via Setial Connection. ..

ImportCopy I Unit,.,,

ﬁ Listen For BootP Request and Assign IP Address

Units Sending BootP Request

MALC Address | IP Address | Subnet Mask | Gateway Address | DMS Address | Sent | Listen I
00-a0-3d-00-82-c0 2727 TRT AR AR Mo
Test |
- Selected Urit
Send |
MAC Address: |
IP Address: | ; Subnet Mask: I
Gateway Address: | DMS Address: |

Cloze | Help |

Your Ultimate /0O unit is identified by its MAC address, also written on a label
attached to the side of the brain’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 brain off, click Listen, and turn your brain on.

4. Assign an IP address.
a. Click your brain’s MAC address.

Units Sending BootP Request
MALC Address | IP Address | Subnet Mask | Gateway Address | DMS Address | Sent | Listen |

DD-aD-Sd-DE?-Dc AR AR AR AR Mo
TiEsh |

— Selected Unit
Send |
MAC Address: IDD-aD-Bd-DD-4?-Dc
IP Address: om. 0.4 .01 SubnetMask: | 255. 0 . 0 . 0
GatewapAddress: | 0 . 0 . 0 . O DMSAddess: | O . 0 . 0 .0

Cloze I Help |

Type a suitable IP address (10.0.4 .1 is used in this training guide).
Type a suitable Subnet Mask (255.0.0.0 is used in this training guide).
Click Send.

Click OK to close the ioManager confirmation message.

P ango
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5. Test the IP Address.

a. Wait a few seconds for the new IP address to take effect.
b. Click Test.

Unitz Sending BootP Request

MALC Address IF Address Subnet Mazk Gateway Address | DMS Addiess Sent
00-a0-3d-00-47-0c  10.0.4.1 285.0.00 0.0.00 0.0.00 Yes

Ve CAWINNTASystem32\CMD exe

Pinging 18.8.4.1 with 32 hytes of data:

TTL=38
TTL=38
TTL=38
TTL=38
any key to continue . .

(x]
Listen
|

! Test

Send

The MS-DOS window indicates whether your brain is
communicating with the network.

You should see a reply message similar to the one shown above. NOTE: If you
encounter problems downloading or running your strategy, see the
troubleshooting assistance in the ioControl User’s Guide (Opto 22 form #1440).
User documentation is on the SNAP Ultimate I/0 Learning Center CD in the

Manuals folder.

c. Press any key to close the MS-DOS window.

6. Close the Listen For BootP Request and Assign IP Address dialog box.

1-8 ioManager: Establishing Communication between the 1/0 and a PC
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IOCONTROL: 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 I/0 Unit

+  Configuring I/0 Points

*  Making the Strategy Independent of Specific Controllers

«  Observing Points in Debug Mode

«  Writing to Outputs and Simulating Inputs in Debug Mode
SCENARIO

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

In this lesson, you will configure the SNAP Ultimate I/O unit so it can actuate and read
sensors connected to your I/0O modules.

ioControl: Configuration and Programming 2-1
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Scenario  The previous lesson established the basic interface between your PC
and the SNAP Ultimate I/0 unit. In this lesson you configure your /0.

1/0 configuration turns real-world instruments into logical entities
that can be monitored and controlled.

(Designate point types and features and assign
logical names referenced by programming code)

Digital Points: Analog 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: Qutside_Light
@)
\ C Photo-
sensor -,
2\ eezer
o= Ao Door LED
Alarm Fuel Level
switch Display
Fuel =1 =1
Level
All devices (fuel sensors, light switches, meters, etc.)
are already connected to the SNAP I/O modules.
- = |
— Inside /K i i
Lights
OL!tdoor Temperature Freezer
l Lights door
=) s

CONCEPTS

I/O Configuration

In the previous lesson, you used ioManager to establish network communication with
the SNAP Ultimate I/0 unit. The next step is to set up the basics of your strategy in
ioControl, so you can assign a control engine and configure an I/0O unit. Configuration
involves defining the I/0 attached to the brain 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.

ioManager and ioControl

You could use ioManager to configure the brain and the 1/0 modules and points. In
fact, ioManager provides specialized configuration options for serial modules,
protocols such as PPP, Modbus/TCP, SMTP, and SNMP messaging.
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For most necessary configurations, however, ioControl is the easiest and most
convenient option for configuration. If you want to learn more about configuring 1/0
units in ioManager, see the ioManager User’s Guide, form #1440.

Assign IP Address Configure 1/0 Configure Program

3 vounit Control Engine and debug

Upgrade Firmware llogi
#- M Uio_station_1 (Allows the PC to download ~ €ontrol logic

Configure communications D : the ioControl strategy
and events E|- (I (Foke to the SNAP brain)

27 piDs

ioControl

In this lesson, you will explore ioControl’s application development environment by:

«  Creating a new ioControl strategy.

+ Adding a control engine so the PC can download the ioControl strategy to the
SNAP Ultimate 1/0O unit.

+  Downloading your strategy to the SNAP Ultimate I/0 unit.

+  Monitoring your points in Debug mode.

ioControl: Configuration and Programming 2-3
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You will add control logic in the lessons that follow. The diagram below summarizes the
features of ioControl that you will use in this lesson.

ioControl
Strategy Development
Configuration Mode Debug Mode ioControl: Application used to build
Workstation automated control logic, called a
strategy.
Configure /0 Create Download
EoRiE T Strategy Strategy: Flowchart-based control
B-C1 Monitor Strategy logic built in ioControl.The strategy is
él'l:l in Debug mode downloaded to the I/0O unit’s control
T engine.
i Configure =-£1 Run Strategy g
e A : =
7 Control Engine i Stop Strategy
Control Engine Configuration Control Engine Configuration:
Control engine on PC needs to be configured so the PC Bramftofl"C |.nterface us.ed for testing
can download the stratgy to the SNAP Ultimate I/0 unit. and monitoring strategies.

ioControl in Debug mode can download, stop,
start,and monitor the strategy.

UIO Brain
Strategy runs autonomously Control Engine: The SNAP Ultimate
on SNAP Ultimate I/O. brain's onboard capability for
controlling one or mare I/O units
Control Engine 1/O Unit using an ioControl strategy.
Et -CICI 1/0 unit configuration 1/0 Unit: The part of the brain
é:g _ Is contained devoted to management of the 1/0
50 in the ioContral modules. This part can be configured
=0 SHRtEGY. in ioControl or in ioManager (and

then imported into ioControl).

ACTIVITY

Creating a New Strategy

1. Launch ioControl.

From the Start menu, select
Programs = Opto22 = ioProject Software == ioControl == ioControl.

2. Open a new strategy.

a. To create a new strategy, select File =+ New Strategy.
b. Inthe Create New Strategy dialog box, navigate to the folder
C:\Program Files\Opt022\UIO Learning Center\Strategy.
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¢. Inthe File name field, type Convenience Store asthe name of the new
strategy.

|ioControl

File Edit Configure Chart Subroutine Tools Wiew Help

[ [P r— - ctr+h " SR HT =

=

Close Strategy

E SayEatrateay
Save-Stratedy A,
Saveall

:Ereate New Strategy
Archive Strategy

Strategv Properties,
Strateqy Cphons

Strategy Inforimation .

Exit

d. Click Open.

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

Convenience Store
Convenien re

[ Control Engines
-] Subroutines Included
7L Charts

-2 Variables

Mumeric Yariables

Strategy Tree

String Variables
[Z Painter variables
Communication Handles
Mumeric Tables

] String Tables

Powerup chart—automatically
created with a new strategy
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2-6

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. Click the Dock button (1) on the Strategy Tree.
f.  Leave the Strategy Tree in the docked position.

Strategy Tree in docked position:

Control Engines:

Control enginges available
for this strategy

on this PC

Subroutines:
Subroutines are listed
in this folder.

Variables:

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

-

‘lioControl

File Edit Configure Chart Subroutine

D@dE| & B2 x |
& |[EEL e =
Convenience Store o] x|
=-3

Nt 7] Control Engines

e (L] Subroutines Included

& Buttons:
Dock and Close buttons
(Close will close the strategy)

Flowcharts:

E-] Charts €
ety (=1 (L] Wariables
] Mumeric Variables
(Z] String Variables

(] Pointer Variables
--[_] Communication Handles
] Mumetic Tables
(L] String Tables
| Pointer Tables

[0 JOUnits  (fm—

Configuring the Control Engine

The Powerup Chart

is provided with every
strategy and is used
to start other charts,
which you create.

e |/O Uniiits:

Configuration of I/O units
and points

First, you will configure the Control Engine, which defines the communication
parameters between the host PC and the SNAP Ultimate 1/0 unit.

1. Open the Control Engine Configuration dialog box.

a. Inthe Strategy Tree, double-click Control Engines.

ioControl: Configuration and Programming
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b. Inthe Configure Control Engines window, click Add.

.éollﬂ.ﬂgure Chart Subroutine Compile. Mode Tools  Wiew Window  Help
#We @SG?  hDodoNA FOnE

il :
oA

Configure Control Engines

(£ Subroutines Included el

+-[E] Charts I
= [0 Variables Engines Associated with Strategy:

(7] Mumetic Yarisbles Setbichve |

(23] String Yariables

(23] Pointer Yariables

2 Communication Handles

T adifi. |
Delete |

E
' Dowhload Hetions.. |

(7] Mumetic Tables

(04 String Tables

(23] Poinker Tables
2 Lo Units

: Select Control Engine

LConfigured Control Engines:

Add...
T adify) | i L
Delete |

0K I 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 ioControl 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.

2% Select Control Engine
LConfigured Contral Engines:
add.

Control Engine Configuration .

Configure Ethernet Connection |

Configure control engine name and parameters:

LContral Engine M ame: IUID Station 1

Setting

Paddesss | 10 . 0 . 4 .1
Part: 22001

Betries: IU—

Timeout [meec]: W

Cancel |

b. Type UIO Station 1 asthe control engine’s name.
(Use descriptive names when naming items in ioControl. This practice makes
debugging and strategy maintenance easier.)

ioControl: Configuration and Programming

2-7



SNAP Ultimate I/O Learning Center

c. Type the IP Address for your SNAP Ultimate I/0 unit.
d. Click OK to close the Control Engine Configuration dialog box.

3. Select the active control engine.

a. Select UIO Station 1in the list.
b. Click OK to close the Select Control Engine window.

i Select Control Engine B3

LConfigured Contral Engines:
| | Add..

Modify... |
Delete |

()3 EI Cancel |

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

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

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

Configure Control Engines E3
Active Engine:
JUI0 Station 1

Engines Associated with Strategy:

LI0 Station 1 Set Active |

Modify... |
Delete |
Download Optiong... |

QK RJ Cancel Help |
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c. Click OKto close the Configure Control

‘lioControl - [Powerup]

ﬁ’lﬁile Edit Configure Chart Subrouti

Engine window.

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

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

Convel

B8

You've just used ioControl in Configure mode. To
test your communications with the control
engine, you will use ioControl’s Debug mode.

About Configure, Debug, and Online Modes:

An ioControl strategy is written and edited in Configure mode. When you switch to
Debug mode, ioControl saves, compiles, and downloads the strategy to the control
engine. In Debug mode, you can examine and modify I/0 point states and variable values.

nce Store®
=2 Convenience Stare

LI Skation 1

----- (23 Subroutines Included
F-[C] Charts

-2 variables

(13 Mumeric Variables
(2 String Yariables
(2 Painter variables
(2 ©Cemmunication Har
(2 Mumeric Tables
(2 String Tables

(2 Painter Tables

----- (23 IfO Units

D@ H|sEBRX|aAt
S e |[EEEy =

G|

TIP: If you can't locate a
feature or dialog box, check
that you are in the correct

You also can monitor the step-by-step execution of your ioControl 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.

Strategy Tree

BE--C] ConvenienceStore
. -El Control Engines

.
1
'
1
ta
i
'

Access
features
to:

-{~] Subroutines Included

altering strategies

Debug
DOrnline

components in simulation.

l@ LConfigure

[Z} Online

Create and modify
control engines, charts,
variables, and 1/0 unit
configuration.

Basic editing mode

Check functional status

of control engines. Monitor
charts, variables, and point
values. Know if charts are
running as intended,

E"EI Charts of ioControl whether variables record
5-£"1 Variables correct information, etc.
E_E . Manipulate charts, variables,
1170 Units and points in simulation
mode.
4. Verify control engine communications.

@ LConfigure
Debug

Make minor changes
to existing strategy
and then download
just the changes.

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.

ioControl: Configuration and Programming
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Select Debug from the Mode menu. (You can also click the Debug icon in the

toolbar.)

This action saves, compiles, and downloads the strategy.

Switching to Debug mode
prompts you with messages:

Save your strategy when
prompted.

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

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.

Click Yes.

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

Click Yes.

If strategy has not been saved

=[]

Changes have been made to the strategy. Do pou
want to save the strategy before statting the
deb

‘| Save Stategy

lick "*Yes" to save the strategy
and start the debugger.

Click "Cancel" to close this
_C& ﬂ window and not start the
debuager.

If power has been turned
off and on since last download

o
f\l) Powerup Clear Expected retumed from control engine.

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

woControl

? The control enging's memary has been cleared.
Do you wish to continue downloading this shiategy?

/]u_ol

If strategy is different
or has been revised

Download Warning [ x|

Waining: The name and/or tmestamp of the strateqgy to be downloaded does not match
the name and/or timestamp of the strategy alieady in the active control engine.

Name of strategy to download: |I:onvmane-e5lola

[o2nan2 130815

Timestamp of stiategy to download:

Mame of strategy in contiol engine: |Cookies

Timestamp of strategy in contiol engine: |IJZf13ICﬂ 14:18:46

‘Warning: |f you choose to continue, the strateqy that is cumently resident in the control engne
will bes REPLACED by this stratecy.

lownload?

Download Progiess [x]
o
s -

—_—

INNRENEN
Percent Complete: | 34.2

Time Elapsed (sec) |0

NOTE: If you encounter problems downloading or running your strategy, see the
Troubleshooting appendix in the ioControl User’s Guide (Opto 22 form 1300). User
documentation is on the SNAP Ultimate I/0 Learning Center CD in the Manuals folder.
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5. Run the strategy.
a. Clickthe Run button ( » ) to start the strategy.

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

DEH| s+ B2RX | AG OS@T (I "maee\ Al EE 4

S @ mt A T IEEIE Y
Convenience Store o Fun Skrakeq
=2 Convenience Stare

B3

b UIO Station 1
----- (23 Subroutines Included
-2 Charts
-2 variables
(13 Mumeric Variables
[ String Yariables
[ Pointer Yariables
-] Cemmunication Handles
[ Mumeric Tables
ie[]) String Tables

------ (2 Painter Tables
..... (23 1o Units

I Stopped Step Off || Break Off
[ATATET#, chart

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

r
ioControl Menu and Toolbars in Debug Mode: )

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

ioControl Menu and Toolbars in Debug Mode

‘lioControl

ﬁ File Edit ControlEngine Debug Chart Subroutine Mode Tools Wiew ‘Watch  Window
DEH| fE2BX | A eSGT (xmaoe\ A
R <& —Ric

Configure, Debug, I | | |
and Online mode I I

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
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6. View control engine status.

Double-click your control engine, UIO Station 1, in the Strategy Tree.

Autorun

4F File Edit Control Engine Debug  Chart Subroutine Mode Tools  Wiew  Watch  Window  Help

0O = #h

=2 Control Engines
2 Subroutines Included
=[] Charts
+ ﬁl Powerup
=[] Wariables
+- (23] Mumetic Yarisbles
(23] String Yariables
(£ Pointer Yariables
(£ Communication Handles
(23] Mumetic Tables
(23] String Tables
(£ Poinker Tables
+-([E IO Units

STG T || r
o 27 ] ool il || PN
inspecting U Statont ————— EE)|
5% Device Type: SHAP-UFP1-ADS
. Address: 10.0.41
Loader Verzsion: R3.0g

Firmnware Yersion: BE.Oa

“Wersion time:
“olatile Rék: 4.99 ME free
Persistent Rak:  288.00 KB free

File Space Avall: 212 MB

08:47:49 27 September 2004

Device Time: 14:42:29 1 December 2004 Sync time to PC |
Queve: 0 Wiew Messages I
i~ Strateqy Info
Mame:  Convenience Store
Time: 13:58:30 19 November 2004
Statuz:  Running Bin Tr
Autorur: © Emabled & Disabled |
Archive: [NOT &WAILABLE )

-~ Communication
Loop Time: 2 msec
Up Time:

Errars: Mo Ermror

1316363 seconds (365 hours, 39 minutes, 23 seconds)

Cloze

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

A SNAP Ultimate brain has 8 MB of RAM on the control side, 256K 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 ioControl User’s Guide, Opto 22 form 1300.

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 Ultimate I/0 control engine is a software setting, instead of a
hardware jumper setting.

In ioControl, 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.

ioControl: Configuration and Programming

Archive

The archive feature says “Not
Available” because an
archive of the strategy has
not been downloaded to the
brain. In Configure mode,
you can set the strategy
options to also archive the
strategy to the brain 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. Close the Inspecting dialog box. —
b. Click the Configure mode button on the toolbar or | Bl
choose Mode — Configure.
Configuring the 1/0O Unit

1. Configure the I/0 Unit.
a. Double-click I/O Units. You can also right-click I/0 Units and choose Configure.

nfigure. Chart  Subroutine  Comple Mode  Tools  Wiew Window  Help
i @S G? h@moee N A | FOS

0AR HE

= [z Convenience Store % .
=23 Control Engines
UIO Station 1
4] Subroutines Included
+- [ Charts ‘I Configure I/0 Units
=3 Variables

2 Pointer Tables

=3 W Bl Loops... |
Event/Heactions.. |

Cloze | Help

(23 Mumeric Yariabl Mame | Tyvpe | Port | Address | Watchdog| Ref Count. | Description Add... I

{2 String Yariables

% : 3 iy |
Delete |

[0 Baints. . |

ioControl: Configuration and Programming
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b. Click the Add button or double-click in the list box to open the Add 1/O Unit dialog
box.

Mame Type Fort Address ‘Watchdog | Ref Coug Tt Add...

Mame: IUID_Station_‘I g
Description: I g

Type: ISNAP Mixed Ultimate 1/0 [SMAP-UF1-4D5] j
Temp: " Fahrerheit i+ Celsius

Pt IEthemet j |2DD1 ¥ Enable Communications
Address: J0. O oodes A

Timeout: |3 zecond(s]

Watchdog: &+ Mo { Yes

Cancel | Help |

c. Type UIO Station 1 inthe Name field. Notice that spaces are converted to
underscores.
Select SNAP Mixed Ultimate I/O (SNAP-UP1-ADS) as the Type.

e. Select Fahrenheit.

f.  Type the IP address you've About Watchdog

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

‘| Configure I/ 0 Units
Mame | Type | Paort | Address | Watchdog| Fief Count | Description Add... I
bati... Ethernet .. 10.0.4.1 [isabled 1}
Modify... |
Delete |

10 Paints... |
FID Loops... |

Cloze Help
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Configuring I/O Points

Configuration involves identifying each module attached to the brain and specifying
which points are in use. (Configuration prepares the 1/0 unit for use by ioControl
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 I/0 points that you will need using the all-at-once
method.

1. Define a digital input module.
a. Click the I/O Points button.

.Nanje Tyvpe Fort Address “Watchdog | Ref Count | Description Add...

UID_Stati... SMNAPMi. Ethemst.. 10041 Dizabled 0O
Todify...
Delete

‘I Configure I/0 Points

140 Unit: [LII0_Station_1 Type: [SNAP Mised Ultimate /0 [

Add

Modules and Paints Features / Subty.

T odifps

L3
[071] Mot Used

----- [02] Mat Used Delete

----- [03] Mot Used
----- [04] Mot Used owe To..
----- [05] Mot Used
----- [0E] Mat Used
----- [07] Mot Used
..... [08] Mat Used Callapse Al |
----- [09] Mot Used
----- [10] Mat Used
----- [11] Mot Used
----- [12] Mot Used
----- [13] Not Used
----- [14] Mot Lged
----- [15] Mot Used

L ELE

E=pand &l

Claze | Help |

b. Select module [00].

ioControl: Configuration and Programming
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¢. Click the Add button to configure this module.

140 Urit;

 Moduls

4

Clos

‘1 add Module

Tvpe:

Diigital Dutput
Analog Input
Analog Output

Module:

SMNAP-IDCE: 10 - 32 WDCAAC

SMAP-IDCE-FAST: 25-16YDC
SHAP-IDCE-FAST-A: 18 - 32WDC

SHAP-IDCE] E

SMNAP-IDCEMA: 10 - 32 VDCAVAL Man duto Switch
SHAPIDCE-5W: Dy Contact Switch

SHNAP-IDCS0: 4 - 24 VDL

SMNAP-IDCEG: 35 - 75 WACADC

SMNAP-IDCE-HT: 15 - 32VDC

SHAP-IDCE-5W-MC: Dry Contact Switch
SMAP-IDCSFM: 10 - 32YDC

SMAP-IDCEDFM: 2.5 - 28YDC

SMNAP-IACE: 90 - 140VDCAALC

SMAP-IACHA: 180 - 280 VDCAMLC

SMNAP-IACEMA: 90 - 140 VDEABE Man/buta Switch
SMNAP-IACEFM: 90 - 140VDCAALC

SMNAP-IACEAFM: 180 - 280 WDCAAC

(6] I Cancel | Help |

ltimate /0 (

|
Expand Al |

Collapse &l

d. Select Digital Input as the Type.
e. Select SNAP-IDC5D: 2.5 - 28 VDC/VAC as the Module.
f. Click OK to close the Add Module dialog box.

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

2.

a. Click the 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

Configure a digital input point.

points are numbered 00, 01, 02 and 03.

2-16
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b. Double-click Point [00], or select Point [00] and click the Add button.

140 Uit |UID_Stati0n_1

Type: |SNAP Mixed Ulimate [/0 |

Modules and Points

| Type

| Features / Sufy

00} Mat 1

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

sod

Add Digital Point

Diigital Input

Mame; IEmergenc:y

JSI=IES)
Add

A
|
o |

Module:  [SHARIDCAD:

25-28Y0C

Features: | Mone

Lef [

Default: + Mo  Yes
Watchdog: & Mo 7 e

¥ Enable communication

Expand Al |
Description: I

Collapze Al
Tuvpe: Ilnpul 'l

Cancel

| Help

c¢. Type Emergency for the point name.
d. Click OK to close the Add Digital Point dialog box.

Configure the remaining digital points of module 0.

a. Repeat Step 2 for the remaining points on module 0.

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
01 POS
02 Freezer_Door
03 Photo_Sensor

NOTE: Type the point names exactly as shown here.

ioControl: Configuration and Programming
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When complete, your Configure I/0 Points dialog box will appear as follows:

‘I Configure I/0 Points

4.

2-18

140 Unit. - [LII0_Station_1 Type: [SNAP Mised Ultimate 1/0 [
Modules and Paints Type Features / Subty... & Add.. I
-} [00] SMAPHDCED: 25 - 28%DC Digital Input .
= e {00} Emergency Mohe %I
----- It {01 Pos Mone Defete |
----- I {02} Freezer_Door Mohe
Move To,.. |
----- [02] Mot Used
[03] Mot Used MI
[04] Mot Uszed Collapse &l |
[05] Mot Used
----- [0E] Mot Used
[07] Mot Used
[08] Not Used [
[09] Mot Used
----- [10] Mot Used
[11] Mot Used -/
< | [
Claze | Help |

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.

8 1add Module H o -
10 Uit [UI0 Station 1| Type:
|DiEitaI InEut
Modules and Paints Add.
= ET Analog Input
Analog Dutput
Jun
Jun

Module:

SHAP-DDCER: Form A Relay (MO]
SMNAP-ODCSRE: Form B Relay (MC)
SMNAP-ODCSMA: & - B0 WDC Mandduto Switch
SMAP-ODCS: 5 - B0YDC lsolated
SMNAP-ODCS&- 5-200VDC |solated
SMNAP-ODCSSACFM: 5 - B0VDC Source
SMAP-ODCESNEFM: & - B0WDC Sink
SNAP-ODCSRFM: Form & Relay (NO)
SMNAP-ODCSREFM: Form B Relay (MC)
SMNAP-ODCS-FM: 5 - B0YDC |solated
SMAP-0DCE4-FM: 5-200%DC lsolated
SMNAP-ODCEASNE: 5-200YDC Sink
SMNAP-OACE: 12 - 280 VAL

SMNAP-OACEMA: 12 - 280 WAL Man/duta Switch
SMAP-OACS-: 12 - 260 WAL |solated
SMNAP-OACEFM: 12 - 280 VAl
SMNAP-OACS-FM: 12 - 260 WAC |solated

Cancel | Help |

E«pand &l
Collapze All

Click OK to close the Add Module dialog box.
Expand the points for Module 01 (click =).
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Configure digital output points.

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

a.

n

Module 1/0 Type

Double-click Point 04.

Edit Digital Point E .
Mame: IAIarm

1/0 Urit |UID_Station_1

Modules and Paints
=[] [00] SNAP-DCED: 25 - 2
i 400} Emergancy
I {011POS
- Hn {02} Freezer,
i 103} Photo, ' nsor
] [0115NAP-OD1BSFC: 5 - 60YDC Sl

Description; I

Type: I Cutput ¥ l

Modue:  [SNAP-ODCSSRCFM: 5-BOVDC Sowee 7|

Features: | Mone j

Default * No (" Yes
Watchdog: ¢ Mo (" Yes

V¥ Enable communication

] e Help
; | 2
Cloze ‘ Help |
Type Alarm.
Click OK.

Repeat Steps 5a through 5c for points 05, 06, and 07, assigning the names in the

following table.

’-(”0 Configuration—Points 4-7 )

Module Type

Point Name in Course Scaling

1 Digital Output SNAP-ODC5SRC:5 - 60 VDC Source

4 Alarm

5 Freezer_Door_Status
6 Inside_Light

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

‘I Configure I/0 Points

140 Unit. - [LII0_Station_1 Type: [SNAP Mised Ultimate 1/0 [

Madules and Paints Type Features / Subty... « £dd.. I
=1 [00] SHAP-DCSD: 2.5 - 28D Cigital Input Madif
Modify... |

----- I+ {00} Emergency None
..... Is {011 POS None ﬂl
----- I {02} Freezer_Door Naone

|t I {03} Photo_Sensor Naone Mowe Ta... |

_[-l- [01] SHAP-ODCSSRCFM: 5- B0YDC 5. | Digital Output

[ |
..... A% {04} Alarm Mone Expand Al

----- % {05} Freezer_Door_Status Nane

..... i Collapse &l |

..... [02] Mot Used
[03] Mot Uged
[04] Moot Llsed
[05] Mot Lsed
..... [08] Mat Used
[07] Mot Used El

Claze | Help |

6. Collapse 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 K|
Tupe:

Diigital Input

Diigital Dutput

Analog [hput

Module:

SHAP-A0A-3
SHAP-A04-3-16
SHAP-A0Y-5
SHAP-A0Y-7
SHAP-A0A-23

SHAP-AQD-29 pand Al

HELELT

llapze &l

1]

Cancel Help

Cloze | Help

Select Analog Output as the Type.
Select SNAP-AQOV-27 as the Module.
d. Click OK to close the Add Module dialog box.

n
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Configure and scale an analog point.

a. Expand the points below Module 02.
b. Double-click Point 08.
c. Type Fuel_Display for the Name.
d. Choose SNAP-AQV-27: -10 - +10 VDC (Scalable) for Module.
add AnalogPont ——____F|
Hame: IFueI_DispIay
Description: I

140 Urit: LD _Station_1

| Modules and Paints

Tupe: I Output >, I

1 25- 2800

Module:  |SNAP-A0V-27: 10 - +10VDC [Scalable) =l

CHSRCFM: 5 - B

SHAP-A0Y-27: 10 - +10 VDT

Full Range Clamping Actual: Scaled:
Units:  [VDC vDC vDC fvOC
Lower: |10 | |10 B[
Upper: [10 | I e

Drefault |

Default; * No (" Yes
Watchdog: & Mo ( Yes

¥ Enable

QK I Cancel Help

Cloze | Help |

e. Type the following values in the

Scaling group:
+  Units:Gallons
*  Lower-Actual: O
*  Lower-Scaled: O
+  Upper-Actual: 10
»  Upper - Scaled: 10000

Scaling
Full Fange Clampitig Actual Scaled:
Units: VDT | JvDC |Gallons
Lower: [-10 | Jo Jo
Upper. [10 | J10 J10000

LClear, |

Default |

(NOTE: Do not use a
comma separator, and

make sure to type 10000 instead of 1000.)
f.  Click OK to close the Add Analog Point dialog box.
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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.
Edit Analog Point
I Fuel_Display
equals 10,000
|
SNAP ADV-27: 10 - +10 VDL (Scalable] _
i : :
* No
t o *
&
\
9. Configure 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.

&

140 Uit |UID_Stati0n_1

Modules and Points

-+l

Cloze | Help

I-[00x]
Type: |SNAP Mixed Ulimate 1/0 (S
jadd Module B
Type:
+ |j [00] SMAPHDCED: 25 - 28 Dital rot
igital Inpul
+ ﬁ [01] SMAP-ODCESH Digital Dutput

TModule:

SHAP-ALARMS

SHAP-AICTD-4
SHAP-AIMA
SHAP-AIMA
SHAP-AIMAISRC
SHAP-AlMA-4
SHAP-AIMY-4
SHAP-AIMY2-4
SHAP-AIPM
SHAP-AIRATE
SHAP-AIRTD
SHAP-AITHM
SHAP-AITH-i
SHAP-AITHM2
SHAP-AITM24
SHAP-ANY
SHAP-AN-
SHAP-AI-4
SHAP-AN 2
SHAP-AMRMS

CHIAD AIDANK 4

Cancel | Help |

d. Click OKto close the Add Module dialog box.

10. Configure point 12.

a. Expand the points below module 03.

b. Double-click point 12.

ioControl: Configuration and Programming
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c. Type Store_Temperature for the Name.

T S |
Mame: IStore_Temperature
M:A:”i%ﬁ* _k:\“r Description; I '
140 Unit: (U0 _Station_1
Tupe: Ilnpul 'l
Modules and Points Module: ISNAP-AIETD: ICTD Temp. Probe j
+ L‘j [00] SHAP-IDCED: 2.5
+ ﬂ [01] SMAP-ODCH Salitg
- [j [gz]gNAp.AD Full Range Elampitig Aotial Scaled:
nElE Urits: IDegreesE I I I
: : L Lower: |-4D I I I
< [03] SHARRICTD
Upper: I'IED I I I
LEfear | [Defalt |
Default: (" No ( ‘Yes
‘Watchdog: * Mo 7 (e
¥ Enable
4
Cancel Help

d. Click OKto close the Add Analog Point dialog box.

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.

“Add Module K|

Tupe:

Diigital Input
[igital Output

|
140 Uit {UI0_Station_1

Modules and Paints

Analog Dutput

Module:

ol
I

+ |j [00] SHAPADCED: 25 - 28
+ ﬂ [01] SMAP-ODCSSR

SHAP-AlARMS
SHAP-2ICTD
SHAP-AICTD-4
SHAP-AIMA
SHAP-AIMA
SHAP-AIMAISRLC
SHAP-AlMA-4
SHAP-AIMY-4
SHAP-AIMY2-4
SHAP-AIPM
SHAP-2AIRATE
SHAP-AIRTD
SHAP-AITH
SHAP-AITH-i
SHAP-AITHM2
SHAP-AITH2-

i
SHAP-AI-4
SHAP-AN 2
SHAP-AINRMS

CHIAD AIDANK 4

.

Cancel |

ELEL

=

Help |

Cloze |

Help |

d. Click OK to close the Add Module dialog box.
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12.

Configure Point 16.

a. Expand the points below module 04 and double-click Point 16.

b. Type Fuel_Level for the Name.

c. Choose SNAP-AIV: -10 - + 10 VDC (Scalable) for Module.

Edit analogPoint [
| Mame: IFueI_LeveI
: Diescription: I
170 Urit: [UID_Station_1
Tupe: Ilnpul vI
Modules and Paints
¥ [] [00] SNAPADCED: 25- 281 | ad | SHAP-A1V: 10 - +10YDC [Scalable) =]

+ ﬂ [01] SHAP-ODCESRCFM: 5

Scaling
= L_j (B SNAR AL a7 Full Range Clamping Actual: Scaled:
Urits:  [vVDC | [vDC |Gallons
Lower: I-‘ID I ID ID
Upper: [10 | | [10000

[Clear | Default |

Default: * Mo  Yes
Watchdog: & Mo  Ves

v Enable

Cancel | Help |

d. Type the following values in the Scaling group:

+ Units: Gallons

*  Lower-Actual: O

+  Lower-Scaled: O

+  Upper-Actual: 5

+  Upper - Scaled: 10000

e. Click OK to close the Add Analog Point dialog box.
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2-26

7

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.

Edit Analog Point

Hagl.iarFusI_LaveI_Irpl.t

equals

NAP-AN: 10 - +10VDC (Scalable) L ,,,l -,

equals
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The Configure 1/0O Points dialog box no shows this configuration information:

@ Configure 1/0 Points - |O]
140 Unit: IUID_Station_1 Type: ISNAP Mized Ulimate 1/0 [SNAP-UP1-AD5)
Modules and Points Type Features / Subtype Unitz - Add.. |
- [00] SMAPDCED: 25 - 28%DC Digital Input Mo
----- I {00} Emergency Hore il
----- {01} POS Mane Delete |
----- e {02} Freezer_Door Hone
[ L {03} Phota_Sensar None Mowe To..
_[—l- [01] SMAP-ODCSSAC: 5 - B0YDC Source | Digital Output _I
----- 0 {04} Alam Mane Exmand &1
----- O {05} Freezer_Door_Status Mone Ll
----- O {06} Inside_Light None Collapse All |
----- O {07} Dutside_Light Mane
_[—l‘ [02] SHAP-ADV-27 Analog Dutput
-5 {03} Fuel_Display 10+ +10%DC [Scalable] | Gallons —
LB {05} Mok Used
_[—l. 03] SHAP-AICTD Analog Input
= ‘f_" 112} Stare_Temperature ICTD Temp. Probe Degrees F
------ W {13} Not Used
Ef IEE Analag Input
= %’." 118} Fuel_Level -10- +10%DC [Scalable) | Gallonz
LB {17} Not Used &
4| | 3|
Cloze I Help [Ealibrate. |
~ 1/0 Configuration)
Module 1/0Type Module Type Point  Name in Course Scaling
0 Digital Input SNAP-IDC5D: 2.5-28 VDC/VAC
0 Emergency
1 POS
2 Freezer_Door
3 Photo_Sensor
1 Digital Output  SNAP-ODC5SRC:5 - 60 VDC Source
4 Alarm
5 Freezer_Door_Status
6 Inside_Light
7 Qutside_Light
2 Analog Output SNAP-AQV-27
-10- +10VDC (Scalable) 8  Fuel_Display -10000/10000 gal.
3 Analog Input ~ SNAP-AICTD
12 Store_Temperature
4 Analog Input  SNAP-AIV
-10- +10VDC (Scalable) 16 Fuel_Level -20000/20000 gal.
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2-28

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 I/0 unit, you could build a system in
which the SNAP Ultimate I/0 unit controls all the units with one strategy. This diagram
shows a SNAP Ultimate I/0 unit controlling other units. Notice that the I/0 unit running
the control strategy has local I/0, meaning the I/0 is on the same unit as the control
engine.

Local and Remote 1/O

UlO_Station_1
Control Engine on 10.0.4.1 10.0.4.1 Local I/0 Unit

E=-C3 vouniss 1/0 local to unit 10.0.4.1. When the
- % UIO_Station_1 control engine is on the same unit,
- 2 UIo_Station 2 there are two ways to address
- 0

this 1/0:

- 42 VIO Station.3 1.IP address 10.0.4.1
Control engine Control engine, e 2.Loopback IP address 127.0.0.1
contains I/O unit running on unit T
configurations of 10.0.4.1, controls feelf)
three 1/0 units three 1/O units.
Station_2 Station_3
10.0.4.2 10.0.4.3

This diagram shows how you might
use multiple SNAP Ethernet-based 1/0 i
units controlled by one unit operating Remote I/0 Units

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/0 Unit
properties. By using the brain’s IP address within the 1/O unit configuration (e.g.,
10.0.4.1), you hard-coded all interaction with the I/O at the named IP Address. Next,
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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 SNAP Ultimate I/0 unit.

SNAP Ultimate 1/0: Using the Loopback IP Address

Network Interface

Control Engine 1/0 Unit
IP:10.0.4.1
Write to /0 unit at EFC1 vouni
rite to unita . A i
IP:10.0.4.1 Can be self = g UI0_Statlon_1
E|-Ej Points
Loopback F-- fn Point0
Write to I/0 unit at IP Address: =-- I= Point 1
IP:127.0.0.1 L. € point2
Always means ponn
self

Considerations

If the strategy uses 1/O that will always be connected to the SNAP Ultimate 1/O brain,
use the loopback IP address of 127.0.0.1.This allows you to move the same strategy
to other SNAP Ultimate 1/O units.

The loopback IP address resides in the strategy only. Other systems still have
access to the I/O unit through its assigned IP address.
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2.

Open the Edit I/0 Unit dialog box.
a. Double-click UIO_Station_1 in the Strategy Tree.

W =

q

4] Painte# ables
=[] IO Unis
e 10 Station_1
=] [zF Points
nn Emergency
an POS
nn Freezer_Dac

Hn Photo_Sens:
fn Alarm
fn Freezer_Doc
i Inside_Light
fn Outside_Ligh
Fuel_Display
7 Skore_Temp
4 Fuel_Level

@’Iﬁile Edit Configure Chart Subroutine Compile Mode Tools  Wew  Window Help

D
(=
Ml @SS @? rhEoee NA | FOwL

0AR

Mame: IUID_Station_‘I
Description: I
Type: |SHAP Mixed Ultimate 1/0 [SHAP-UP1-ADS] =l
Temp: (+ Fahrenheit " Celsius
Pt IEthemet j |2DD1 [¥ Enable Communications
Address: 1270 .0 .1
Timeout: |3 second(s]
Watchdog: & Mo ( Yes
Cancel | Help

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

Download and Run your Strategy.

a. Choose Mode == Debug or click the Debug button on the toolbar.
b. Acknowledge any download messages.
¢. Choose Debug — Run.

Observing Points in Debug Mode

Now that your I/O points are configured, you can observe the status of the points while

in ioControl’s Debug mode.

Open the View I/0 Unit dialog box.

a. Double-click the Points folder.
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b. Expand the Points dialog box.

: I0_Station_1
SHAP Mired Ultimate 1/0 Firmnware Yersion: RE.0a
Ethemnet 2001 Address: 127.0.0.1 Config EEPROM:;  Set | Elearl
: Strateqy Glabal
(£ Poinkerffables
& 1o Units Errar: INone
= Show:  1/0 Points ¢ PID Loops Communication Enabled:
o Channel | Mame | Tupe | sl | saal -
T SMSEgengy, ] Emergency Digital Input O off
an POS y POS Digital Input Oif oif
nn Freezer_Dot 0z Freezer_Door Diigital Input ul] ulj]
L Phato_Sens: 03 FPhoto_Sensor D!g!tallnput uljj ul] Il
4l 04 Alarm Dvigital Dutput uli] uli]
St akT 05 Freezer_Door_5... Digital Qutput O oif
nn Freszer_Dot 06 Inzide_Light Digital Output u]i3 off
G Inside_Light o7 Dutside__Light Drigital Dutput Qi ulj
0+ outside_Ligh gg LUDTID[S):‘;:;Iay Analog Dutput 1] h432
Fuel_Display 10 Mot Used
Store_Temp 11 Mot Used
# Fuel_Level 12 Store_Temperat... Analog Input 1] TE. 16879
St —M13 Mot Uzed
4 Fibs i 14 Nat Used
4] | s Mot Used
e 1‘B| Fuel_Level Analog Input 1] 27156 | _,ILI
Oose | sepl || addwach | [ Wew. || Hen |

You can use this dialog box while yo
and to force input or output values.

Observe point states and values.

ur strategy is running to monitor points

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

You will notice the states

I0_Station_1" {scanning)

of these points in the S —
XVAL COlUmn. Type: SMAP Mixed Ultimate 1/0 Firmweare Verzion: RE.Oa
Port:  Ethernet 2001 Address: 127.0.0.1 Config EEPROM:  Set | Elearl
b. Turn your Fuel Level SR IR ElE.
potentiometer and Eror. [None
notice its value in the Show: ¢ 1/0 Points PID Loops Communication Enabled: -E
XVAL column. Channel | Name | Tupe | AL | saval -
i} Emergency Diigital Input Qff ulj]
. o1 POS Digital Input off off
NOTE YOU may r?eed to 0z Freezer_Door Diigital Input Qff On
scroll down the list to see 03 Phato_Sensar  Digital Input i On
04 Alarm Dvigital Dutput Qff Qi b
channel 16. 05 Freezer Door_S.. Digisl Output O off
08 Inside_Light Drigital Dutput Qff Qi
o7 Outzide_Light Drigital Dutput Qff Qi
0z Fuel_Dizplay Analog Dutput 1] h432
03 Mot Uzed
10 Mot Uzed
1l Mot Uszed
12 Store_Temperat... Analog Input 1] TE.13834
13 Mot Uzed
14 Mot Uzed
15 Mot Uszed
16 Fuel_Level Analog Input 1] 2756 -
1| | ¥
Cloze I Lpply Add watch WiEw... Help |

ioControl: Configuration and Programming

2-31



SNAP Ultimate I/0 Learning Center

Writing to Outputs and Simulating Inputs in Debug Mode

ioControl 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 ioControl of any point that is
referenced in the strategy. (Points not used in the strategy will not have updated IVALs.)
The internal and external values are linked, meaning their values or states are identical.
However, when debugging your strategy, you may wish to disable the link between the
IVAL and XVAL to test how your ioControl 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 on SNAP Ultimate I/O

SNAP Ultimate I/O

The link between IVAL and XVAL

can be disabled

for testing and
debugging.

l

State of field device
is reported to I/O unit

Field device (LED) Q

1. Write to an output point.

a. Inthe View I/0 Unit dialog box, double- P Sy ——— T
click Point 05, Freezer_Door_Status. waL: (R oL TR
b. Click the Maximize button (3]).

You can write to an output point by changing i
the XVAL:

i - i : Mame: Freezer_Door_Status
¢ CIICk the UP down arrowsin the XVAL fIEId Type:  Digital Dutput, SHAP-ODCESRC: & - B0YDC Source
to change the Off state to On. Default Last

d. Click Apply Error: [Nane

Notice that your Freezer Door Status LED is on. . 0 = mk
e. Repeat to turn off the light. Enable conm: [T

f.  Click Close.
soply | Addwatch | Help |
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Examine other points.

You can open other points from the View I/O Unit dialog box (NOTE: Point 04 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.

¢. Turn on and 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.

Return to Configure mode.

a.  When finished examining points, close all dialog boxes.
b. You may leave your strategy running.
¢. Choose menu command Mode == Configure.

You will continue using ioControl in the next lesson.
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< > IOCONTROL: FLOWCHARTS

SKILLS
ioControl
+  Creating a Flowchart
+  Choosing Flowchart Colors and Text
«  Closing 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

SCENARIO
In the previous lesson, you created a strategy using ioControl. The strategy includes the
control engine you defined and the I/0 you configured. The I/O configuration allows
you to actuate any devices and read any sensors connected to your I/0 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 ioControl.
In this scenario, your ioControl strategy controls one SNAP Ultimate I/O unit; however,
this isn’t the only possible use of these systems. For example, you may have several
SNAP Ultimate 1/0 systems, each controlling a different process and therefore running
different strategies. Or you may have two or more SNAP Ultimate I/O systems
controlling identical processes in different areas and running the same strategy. You
can also deploy one SNAP Ultimate I/0 unit with a strategy and other SNAP Ethernet-
based I/0 units with no strategy that are controlled by the master I/O unit.
You are beginning the major application development phase of your project. Over the
next few lessons you will add programming logic and variables to your strategy while
frequently testing your changes.

CONCEPTS

Strategy (Review)

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

ioControl: Flowcharts

3-1



SNAP Ultimate I/O Learning Center

«  Control Engine—This defines communication between the PC and the SNAP
Ultimate I/0 unit. It is required to download and run strategies in Debug mode.
Your strategy contains the control engine you created in Lesson 2.

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

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

+ 1/0 Configuration—This information defines the points that can be controlled. You
recently assigned your I/0 unit the loopback address of 127.0.0.1, ensuring that
this strategy uses the local I/0 unit on any SNAP Ultimate I/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 an ioControl 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 eight with SNAP Ultimate I/O (and 16 with the
SNAP-LCE 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

= -\ Chart A

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

Start Chart A

¥

Start Chart B

Any chart can start ¥

another chart: for example,

Chart A starts Chart B.
Chart B ! / "

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

Blocks

The logic in this
chart returns to
the beginning,
and so this chart
will continue to
run until explicitly
stopped.

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

ioControl: Flowcharts
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process. Action, Condition, OptoScript, and Continue blocks are shown in the chart
below:

+_ Chart_Components =] E3

5 Addtext anywhere in - B
" the flowchartte = = Actlon ............

Block 0 is created for your when you create a new

chart. A chart's programming logic always begins
Block 0 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
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.

DpfoSerlit Block 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
Go To command, use Continue blocks judiciously.

Condition block

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
Opto 22 control engine contains multitasking firmware that allows it to run up to eight
tasks (charts) simultaneously by assigning each task a time slice. (The SNAP-LCE control
engine runs up to 16 charts simultaneously.)
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The host task is an “invisible chart” used to communicate to a PC (which may be
running ioControl in Debug mode or ioDisplay). Each chart in a running or suspended
state is considered a task. Charts that are stopped are not counted in the eight
simultaneous task limit.

Powerup Chart Each chart executes as many commands as
possible during its time slice. When its time slice is

H K over, program execution moves to the next chart
ost tas in the multitask queue.
Host task handles the ; ‘ Chart A
communication with Time
the brain and is always Slice
running within an ‘
active strategy.

End of time slice :
Program execution

Move t hart % Time
(Mopstonescehay) continues Chart A Slice
from where
it left off, *
ChartB 7
Delay
Time
Slice

Because the delay command gives up a chart's
time slice it is often used to prevent
l unnecessary use of the processing power.

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, or 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
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down to zero. For example, you could set a down timer to make sure a value is
updated at precise intervals.

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

ACTIVITY

Creating a Flowchart

1. Create a new chart.

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

a.

C.
d.
e.

To create a new chart, select New from the Chart menu.

Tools  Wiew Window Help

I ?

Add New Chart

+- (23] Control Er
(5 Subroutine Copy..,
-G8 Charts Lighting_Control
i p, e
[+ ﬁ. owe Description:

- Yariables T
! Tumz ingide lights on. _ﬂ
EF Mume Uszes photo gensor to detect night and day.

(23] Strinc Turmns outside light off when it's day)

Mame:

(28] Pointe
(25 Comr
[ Mume Expork...
(2] String Irnpork, ..
£ Painter Tables ‘ ‘ ‘ =l

+- (2] IO Units
Qg I Cancel | Help |

Type Lighting Control in the Name field. The space will automatically be
replaced by an underscore.

Press the Tab key on the keyboard to advance to the next field.

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

Click OK.

An action block called Block 0 is 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.
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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.
c. Select Flowchart Properties from the shortcut menu.
_ Lighting_Control* M= E3
® . .
Block 0 Cut
[Eopy
Easte
[Velete
Select 3
M J Center On Block...
Hide Grid
Show Block 1d
Zoom 3
——————
2. Change the default color of Action Blocks.
a. Click the Display Block IDs box to uncheck this box and turn off the ID number
display.
 Flowichart P. b
Background Color: | Grid Calar: - v Dizplay Grid l_bDisplay Block IDs [ Smoath Scraling
-~ Action Black P &
C ioh:
it |SB Height: |43 Colar: I_ Fonit: Arial - 10 point e,
~ Condition Block P
e i § X s 5 True: E—
width: |SB Height: |64 Colar: I_ Font: Arial - 10 point i
— OptaScript Block
C tior:
Widh: [96 | Height [48 | Color I_ Fant: Arial - 10 point —
— Continue Block P. Alzo Apply To——
Width: [35 | Height [48 | Colar I Fant: I Arial - 10 point W
— [ Strategy
- Tent [~ &l charts
‘wiidth: |192 Height: |128 Font: | Arial - 10 point
oK I Cancel | Help | 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 color of flowchart boxes.

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

Configure Chart Properties E

~ Flowchart Parameters
Background Color: Gid Color: [V Display Grid | [~ Display Block ID's [~ Sjnooth Scioling
— Action Block P -
Connection:
q width: ISB Height: |48 Colar: I Font: I Arial - 10 point
~ Condition Black P
True:  —
q lidth: ISE Height: |E4 Calor: Font: | Arial - 10 point
l =t ‘ o P False: mm—
- OptaScript Black
. R Connection:
<:> q Wwhidth: |96 Height: (48 Color: I Font: I Arial - 10 point
Continue Block Parameters Also Apply To
—) | widn [86 | Height [8 | Color | Font | Arial - 10 paint I ioControl \
[~ Strategy
~Text ¥ [~ &l crly
Width: [152 | Height [128 Font: |Aria| -10 point \
aK I Cancel | Help | Reset Al

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

Also Apply To
v iaControl
[~ Strategy
I~ &l charts

Alzo Apply To
[~ iaContol
[~ Stateqy
[ &l charts

Also Apply To
[~ ioControl
¥ Shateqy
[~ &l charts

r
r
v

Applies changes
to current chart only.

Applies changes
to all new charts

Applies changes
to all new charts

in ioControl in current strategy

From the Configure Chart Properties window, you define the
default size and color of any flowchart object or text. You can also Right-click
define the flowchart background and grid color. The block ID
numbers and grid can be turned on or off from this window. Block o

. . . Block 0
ID numbers are displayed in the upper-left corner of every action,
condition, and continue block. Every block created in an ioControl
chart is given a unique ID number for reference. Once a number is Applying
used, it is not reissued even if the block is deleted. Block IDs are changes to
useful for differentiating between blocks which may have the same existing
name (since block names don't have to be unique in ioControl). This flowcharts:

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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ioContral
Strateqy
All charts

Applies changes to new
charts and new graphic
elements in current

strategy

Detail
Mame...
Calar...
Forit.
Justify

Goto
Select Connections

Fraperties
Z-0rder

Set az Defaulk !|

Cut
Copy
Faste
Delete

Select

Flowchart Properties
Center On Block
Hide Grid

Shows Block 1d
Zoarm
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b. Click the Color block in the Condition Block Parameters section.

Configure Chart Properties x|
 Flowchart P.
Background Color: I Grid Calar: - ¥ Display Grid ¥ Display Block IDs [~ Smooth Scralling

— Action Block P

Connection:
it ISB Height: |42 Colar: I Font: Arial - 10 point
 Condition Block P.
True: —
“width: ISB Height: |64 Cal :I Arial - 10 point
! 2 o i Falze: s

— OptaScript Block

“icdth: ISB Height: |43

Caloi

— Continue Block Parameters

“dith: ISB Height: |43

Basic colors:

Calai

il il |

-~ Text

idth: |192 Height: |128

o]

Cancel |

S e -

LCustom colors:

| -
-

Wefine Eustanm Colors >

| Calar

Cancel |

Connection: |

Hug: W Bed: lﬁ

Sat: |24D Green: |192

Lum: W Blue: lﬁ

Add to Custom Colors |

c. Click one of the color blocks displayed under Basic Colors to select a new default
color of a condition block. (You can keep the existing color, if your prefer.)
d. Click OK to close the Color dialog box.

ioControl: Flowcharts
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Change the default text of Condition blocks.
a. Click the Fontbox in the Condition Block Parameters section.

Flowchart Parameters
Background Color; | Grid Color; - v Dizplay Grid v Dizplay Block 1D [~ Smooth Scroling

Action Block Parameters

wfidth: !SB Height: |48 Calor | Font:| Arial - 9 point

Connection:

Condition Block Parameters

i e = [ : : True: —
Width: [55 | Height [6¢ | Color |  Fiamses Arjal - 10 point
Falze: m—

OptaScript Block

Connection:
Eont: Font style:
Coll = Alzo Apply To
| EBold —
W == D— I~ inCantrol
M Fiegular _
OAriaIBIack 1 |ltalic [~ Strategy
Tes Avial Narrow —
) Book Antiqua Bald Italic L [ &l charts

() Bookman 0ld Style
() Century Gothic
() Comic Sans MS LI

R
— Effects — Sample

™ Shikeout |

™ Underline Rty

Lolor:
|- Black vl Script:

IWestern LI

b. Enter9in the Size field to change the text font for condition blocks. Feel free to

change the font or color as well.
c. Click 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
ioControl 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 ioControl applies the changes Connection;
throughout all new strategies. Selecting Strategy applies the
changes throughout all new charts in the current strategy. -
The All Charts option applies the changes to all new charts J I/ =
and new graphic elements in the current strategy. Gt

v &l charts
a. Click the ioControl, Strategy, and All Charts options in
the Also Apply Tofield 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.

Alzo Apply To—
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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* M= E3 |

Justify 3

Goto 3
Select Connections

Copy from Default Y
Z-Order ¥ Setaz Default i

Cut
Copy
Easte

Delete

Select 3
Flowchart Properties
Center On Block

Hide Grid

Show Block 1d

Zoom 3

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

5. 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 All.
c. Click Apply.

Closing Your Chart

You will close your Lighting_Control chart for now.

a. Close the Lighting_Control chart by clicking the close box (xI) in the upper-right
corner of this window.

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

to save the chart.
b. Click Yes to save

]|
: : i & Do you want to zave changes to Lighting_Contral?
....... o BIOCk [l l .

changes to your
_____________ . Mo | Eancell

chart.

+_ Lighting_Control* ] B |
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e A

Close Box on Maximized Charts
S 1 Ifyoy have
Iz Tools Wiew Window Help H malelZed )'OUI’
eihmcoeN AR s chart, you will
AP, find the close box

for the chartin

g the top right
......................... corner of the
N I ioControl
......... Block 0 Lo app'ication
e S Errarare S window.

. J

Adding a Command to the Powerup Chart

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

To create this capability you will do the following:

+ Add an Action block to the Powerup chart.
+  Add a Start Chart command to the action block.
+  Create a variable to contain the command to start the Lighting_Control chart.

Open the Powerup chart.

a. Double-click Powerup in the Strategy Tree.

File Edit Configure Chart Subroutine Compile Mode Tools Wiew  Window  Help
Dl 22X A €9G 27 hEB266 N\ A |
EEE % w2 B e .
EIES

= g8 Convenience Store *_ Powerup

#-([@@ ControlEngines . _oxsle. . . o o o o o e ow v s ow e e e w e e w e ww
@ SubroutinesIncudg®™ 1M - - - - - - - v v o e e e e e e e e
ol — Ryt A SO || | | EEECEE I
+ @: Lighting_Contral

+ﬁ| ...........................

- variables iR o o . N
5 Mumeric Varisbles ) Wk B =
B8 StringVariables  bYR . . . . . . . . . D
@ Pointervarishles: (MM = = = & & 5 @ o F F E F F G F R G R EFE FFEE oW o
£ CommunicationHandles || 1§ - -«
B tumericTables (| Ml
e | | EEEEE R R
(3 Pointer Tables M ............ J ............ LILI
+- (59 IO Units
I‘IDD“/° 'l

[A[AT=TFIT chart /
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b. Resize the chart if desired. You can maximize the window by clicking the maximize
button ( g|)
¢. Use the scroll bars at the bottom and left of the window to center Block 0 in the
Powerup window.

If you can’t see your chart objects:

If you scroll too far, you can lose sight of your flowchart objects. Use Center on Block
to locate any chart block:

#_ Lighting_Control

77

0t
Copy.
Faste
DElEte

Select:
Flowchart Properties

Center On Elock...
Show Grid
Shiows Elock Id
Zoom
Right-click
in chart window
NEl| [
2.

3

IS[=] B3

-

N

‘| Center On Block | | '

Configure L...
21 Configure L...
27 Contral Lig...
18 |z It Day?
22 Turn Or I
1 Turn Orlr...
19 ‘wait 15 Mi...
4 ‘wait 15 Mi...

Action
Action
Condition
Action
Action
Action
Action

Help

()3 E I Cancel

Assign new properties to the Powerup chart

1. Maximize your chart.
2. Right-click in a chart window.
3. Select Center on Block.

4. In the Center on Block dialog
box, select a block, for example,
Block 0.

5. Click OK.

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

Because the Powerup chart was created before you changed the default chart
properties, Block O 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 ioControl. The drawing tools are used to create flowcharts

and select flowchart objects.

Chart Tools:

Selection tool.
Use to manipulate flowchart objects.

] i W
ZhECO® N\ Al—
M

_ Sample_Chart

0
Action Block

Use judiciously
for jumping to a

Use for evaluating

Use for commands,
called Instructions.

2(JpllJSl:ripl
Block

Use for creating
instructions and

other blocks. is true or false.

conditions using
OptoScript.

Chart objects: Once selected, each of these tools
places its corresponding object, until you choose
the Select tool or a different chart object tool.

o] ]

5

IWUD‘/, hd

Drawing New Blocks:

0 CIickToor\»_i_ Q

desired place.

Move Cursor to

Action Block
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Draw an Action block.

a.
b.
C.

Select the Action Block Tool from the tool bar.
Position the cursor below Block 0 in the Powerup chart.
Click the left mouse button.

-0 x]

_ Powerup®
o Block 0
o Block 1
NEl| 1

Block 1 has been created in your flowchart. Block 1 is the default name of this
action block. Every block created in ioControl is given a default name. 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.

Rename an Action block.
Click the Select tool (k).

e.

Click Block 1 to select it.

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

Select Name from the list.

+_ Powerup

Calar...

Fant..

L ] dusiy N =
.......... o s G :NameBIDCk

o Start Charts
P Fi

N

J Ci

Ci

Delete

Select 3
Flowchart Properties
Center On Block

Hide Grid

Hide Block 1d

Zoom 3

Type Start Charts asthe name of the block.

ioControl: Flowcharts
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f. Click OK.

_ Powerup™ H=1E3

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

,
Connecting Blocks:

xmOoeelNA
M

o Click Connect tool.

_ Sample_Chart* _ O] x|

nils

2]

Click first block in flow,
or block that connection

will exit from. Action Block
o _’ = Click the same block.

Click next block v m
in flow. Z 2
Click the next block.

AK| 1

Action Block

i

L
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Connect Start Charts block to flow.

a. Select the Connect tool. Connect tool:
b. Click Block 0. T T
c. Click Start Charts. REOS SN A

m

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

+_ Powerup™ H=1E3
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Controlling Your Connection Lines:

%cko

Block 1

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:

o Select the Connect

tool.

9 Click the block

Connect tool

O® e\ A

.O
*
*

k

Connect tool

*
cursor ~~3 | *

from which the line

will exit. I — e Each block has four connection
points. Connection lines exit from
. & the last zone your mouse passes
G through as as you draw a line
_ r —— from a block.

‘\o The cursor passed through this

zone, so the connection line
emanates from here.

The connection will snap

to one of four sides.The side
it snaps to is based on these
zones.

(5

Revising Connection Lines:

Click the connection line
using the Selection tool.

12

can be selected
and moved.

This displays handles that

Select tool

CoOeN A

P Select cursor when placed

\ -~ .
'_I4——>

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.

+_ Powerup™ =]

I adifi |
Welete |

et Elaek |
Previous Blockl

Cloze | Help | [Eammatd Helg |

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.
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2. Open the Add Instruction dialog box.

Click Add to enter a new instruction.

+_ Powerup™

‘| Add Instruction

Block 0

Instruction:

LComment:

of

Fut Result in

o]

Type Mame
Jarvaid Types =] [Fuel_Display =l
Jarvaid Types =] [Fuel_Display =l

Cancel |

Help

| Command Help |
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3. Locate the Start Chart instruction.

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

Three ways to locate an Instruction:

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

of commands.

- 1Add In itruction

:1ﬂr' : | l dl Select. |”

Type MName
Chart IA\I alid Types LI |Lighhng_[2cn'\lrtw| j
Put Status In |1 alid Types = N

oK I Cancel | Help | Command Help |

One: Type the beginning letters of the instruction.

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

Two: Use the drop-down button.

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

+  Onceyou 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.

+ If you 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:

+  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.
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When a Start Chart instruction
is executed, ioControl returns a
status of 0 if the requested
chart was successfully started.
If the chart was already
running or unable to start
because eight tasks were
already running, ioControl
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.

1. Provide a comment.

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

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.

Itis always a good idea to select the type of variable
that is appropriate for the type of data that will be
stored. ioControl 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.

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

Status: 0, success;

2. Choose variable type.

-5, failure

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_IO_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. SelectInteger 32 Variable.

‘| Add Instruction E3
Instruction:
IStart Chart j Select... |

LComment:

IStatus: 0. success; -5, failure

Type Mame
Chart Chart j ILighting_EontroI j

[ ] | j

Put Statusz In

g b
QK I Cancel Help
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3. Define a variable.
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.

Instruction:

]Start Chart LJ Select...
Lomment;

|Status: 0. success; -5, failure

Type Mame
Chart jAll Walid Types Lj ]Lighting_Eontrol LJ
Fut Status In |l valid Types =
ioConlmI E3

ok, | Cancel 1 Help ] Command Help ] The object you have specified does not exist.
— — Do you wish to add it now?
HNo | Eancell

c. Click 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

| Add Instruction

Instruction:

]Start Chart LJ Select...
Lomment;

|Status: 0. success; -5, failure

B 4dd Variable ]|
Mame; IStatus_Trashc:an

Chart

Description; IHeports startup of chart

Fut Statusz In Tupe: Integer 32 =

Iritialization

i+ |nitialize on strategy run Initial ¥ alue: ID

oK | e ’7 " |nitialize on strategy download

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.

+_ Powerup™ M[=]

.................... oy
‘I Ingtructions - Powerup - Start Charts E3 .
Pl Status: 0, success; -5, failure
Start Chart
Chart Lighting_Control e Edifyy |
Put Status In Status_Trashcan

Welete |

[Ex ok |
Previous Blockl

Cloze %J Help | [Eammatid Helpl

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, Save the strategy.

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

i Save Strategy E

Save strategy and selected charts:

Select Al |
Clear &l |

DK& I 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.
+  The archive file has a time and date stamp in the file name.

1. Create an archive.
a. SelectFile — Archive Strategy.

File Edit Configure Chart Subroutine Compile Mode  Tools  Wiew Window  Help
D;NewStrategy... Chrl+ @ J @ ? k Ho®® N A (1 i e
& Cpen Strategy... Chel+0 @ Q

i

Close Strategy

n Save Strategy Chrl+5
Save Strategy As...
Save All

Archive Strategy

Strategy Properties. ..
Strategy Cplions. ..

Strategy Information, .,

WiewfPrink
Pririk All Graphics i The strategy was archived at “C:\Program Files\OptoZ2iUIO Learning CenteriStrategyiConvenience
Page Setup... Store, Archive.D11152004,T114521,zip"

1 Convenience Store

2 Convenience Store
3 ULC_DataTofccess
4 LADOCS), , \Convenience Stare

5 Convenience Store

& Convenience Store
7 conveninecestoretest

K i

Exit Al+F4

b. Click OK.

Setting Workspace Options

You can configure ioControl to automatically open the last strategy that was opened.
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1. Select Configure =+ Options.
| ioControl
Fil=  Edit BN Chart Compile Mode Took: Wiew ‘window Help
0 = QontroIEngines... oG @ N A @ i i ]
£3 140,
— “ariables...
=@ O Ceelhss . Powerup™
+-[E | ¥ Minimal Debug S
-+ i Full Debug
= [t}
Default Properties Block 0
[ Pointer ' ariables
3 Communication H: o R C
7 Mumeric Tables _ & ' ' l' L : .
[ Sting Tables 10-O0NT0 LS PRIOnS
3 Pointer Tables Workspace | Debuggerl
+- [ 140 Urits
I':E Load Last Strategy &t Startup
oad Last Mode At Startup
[V Prompt Ta Save Strategy Before Funning Debugger
V' Show Instruction Type Infarmation
Cancel | Help
2. Check the box Load Last Strategy At Startup.

3. Click OK.

Leave your strategy and ioControl open if you plan to continue to Lesson 4; otherwise, save and
close your strategy and close ioControl.
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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 ioControl’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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Scenario  ioControl monitors digital inputs.

(?'\ Digital Output Digital Output
-~ Digital Input LED and Alarm Freezer Door
,—I Phgéto e (on same circuit) Status LED

— o8 o —
\ L o
Digital Input
3 Alarm switch
=== ===

- —

=
Digital Output /\/\ /\/\
Inside Lights N
Digital Input: Freezer
T Door contact switch
[EE—

QOutdoor

== ¢

Turn on Inside Lights

~
Y

Read Photo Sensor

£ Monitor Freezer Door;

Control Outdoor Light display status on LED

Monitor Emergency
Button

Control Alarm

ACTIVITY

Building the Chart

1. Open your strategy.

Open ConvenienceStore.idb in ioControl, 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.

C.

‘] ioControl H=1E3
File Edit Configure Chartt Compile Mode Tool: Miew ‘Window Help
[osafraex| = 22w

Conveni are

=2 ConwenienceStare

E1-[20 Charts

-2 Wariables

-2 Mumeric T

D Contral Engines

-2 Mumeric Variables
-2 Sting Wariables

-2 Painter Yariables
-2 Communication He

ables

2 Sting Tables

Block 0

-2 140 Units
IEN _>l_I
I 100% = l
4 | | _>| ‘ﬁ’, Lighting_Control*
inControl: Ready ’W MLk i

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 ().

The grid and block numbers have been

turned off using the Configure
Flowchart Properties dialog box.
The flowchart window has been

maximized.

Review: Configuring Flowchart

Properties

1. Right-click the flowchart window.

2. Click Flowchart Properties.

Digital Control
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3. Add Action and Condition blocks.

Add Action and Condition blocks so that your flowchart appears as shown below:

Block 0

Block 1

Block 2

Block 3

Block 4

4, Rename blocks.

fReview: Placing Blocks )

. -|_ Move Cursor to
o Click Tas, e desired place.

€ Click in chart window.

Rename each block as shown below:

Block 0

Turn On Inside
Light

Configure Lights
for Night Mode

Configure Lights
for Day Mode

Wait 15 Minutes

4-4 Digital Control

. . )
Review: Renaming a Block
Renaming a Block:
o Click the block, Make sure it is selected,
l e Right-click within the flowchart window.

Detail

R ' PR —
Color...

Shcckt Fonk.. S Type a new name.

- . o | Justily (The Enter key inserts
Goto » l line breaks.)
Select Gonnections

e o
Z-Order » Display Tark Level = m
Cut |
Copy —
Baste = Ll
Delste
Select »
Flowchart Properties
Center On Block
Show Grid
Show Block Id
Zoom 3
\ J
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5.

Connect the blocks.

Connect the blocks, as shown below:

Block 0

J

Turn On Inside

Light
F _|Configure Lights
for Night Mode .
3 TIP: You can create corners with the Connect
T Tool. While drawing a connection line, any click
on the chart window (not on a chart object) will
Configure Lights . .
for Day Mode place a corner. Each time you cI|cI.< thg mouse,
ioControl will anchor the connection line. If you
l have not completed the connection line by
lickin lock nun nnection
Wait 15 Minutes ke clicking a b'oc : y'ou'ca undo a connectio
anchor by right clicking.

Review: Connecting Condition Blocks

Connecting Blocks:

RBOO@® \ A

o J

Click Connect tool
(if not already selected).

Q—m Block 0

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

Connecting Condition Blocks:

° With Connect tool selected (N 1),
click the Condition block....

Condition

e —— False Connection

Click next block

in flow. .which opens
_ ConmectionType the Select Connection
To Continue  True Connection Type dialog box.
o True Conne

Click this block again.

Select the connection
type and click OK.

Digital Control
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4-6

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

A Turn On In<ide

Lighling_ConloI - Turn On Inside Light

‘| Add Instruction

Instruction:

| ITum On j Select... |

LComment:

Type Mame

Digital Cutput =] [inside_Light

Cancel | Help | Command Help

d. Selectthe Turn On instruction.

(

Digital Control

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 Edit I 1struction

Instruction;

-
T Of | Seleat. |

Tum On

Verify Checksum on Sting

Verify Forward CCITT on Sting

"Verify Forward CRC-16 on Sting

Verify Feverse CCITT on Sting

&elify EEVEIseECR'CJS on SmnEgEPRDM
rite 1/0 Unit Configuration to =

‘wiite Number to 1/0 Unit Memory Map

"wiite Numeric Table ta 1/0 Unit Memory Map

‘wiite Stiing T able to 1/0 Unit Memory Map

‘wiite String to |/0 Unit Memaory Map =

0K I Cancel Help Command Help

Click here to open
a categorized list
of commands.
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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:

‘] Instructions - Lighting_Control - Turn On Inside Light

Turn On
Inside_Light

Eloset | Help | Command Help |

I adify

Delete

HMext Block

R LR

Erevious Block

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.
b. From the Instructions dialog box, click Add.

Light

Configure Lights

“Sfar Night Mode
[ 9

‘I Instructions - Lighting_Control - Is It Dap?

‘| Add Instruction

Instruction:

Jon?

LComment;

j Select... |

|0 = day: aff = night

Type

Cloze |

M ame

lz Diigital Input

Cancel Help

LI IPhoto_S enzor j

Command Help

¢. Enterthe following information:
Instruction: On?

Digital Control
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Comment: On = Day; Off = night
Type: Digital Input
Name: Photo_Sensor

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

‘] Instructions - Lighting_Control - Is It Day?

I= Photo_Sensor
I adify
Delete

HMext Block

Previous Block.

RRLLE

Operator

& AND
Cloze %J Help | Command Help |  OR

L

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.
b. From the Instructions dialog box, click Add.

Configure ! inhis |
for Night Mode

‘I Instructions - Lighting_Control - Configure Light for Night Mode

i difyy |

‘] Add Instruction

Instruction:

ITum On LI Select... |

LComment;

Type Name
Digital Cutput =] [Outside_Light =l

Cancel | Help Command Help

¢. Enterthe following information:
Instruction: Turn On

Type: Digital Output
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Name: Outside_Light

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

‘] Instructions - Lighting_Control - Configure Lights for Night Mode

Turn On
Outside_Light

I adify

Delete

HMext Block

BRLEE

Previous Block.

Cloze %J Help | Command Help |

e. Click Close to close the Instructions dialog box.

o. Add instruction to Action block: Configure Lights for Day Mode.

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

Configure Lights
for Night Mode

‘I Instructions - Lighting_Control - Configure Lights for Day Mode

T adife |

elete
‘| Add Instruction x|
ck
[ Instruction:
o lock
ITum Qff j Select... | —I
LComment:
Type Mame
Digital Cutput =] [Outside_Light =l
Cancel | Help Command Help

¢. Enterthe following information:
Instruction: Turn Off

Type: Digital Output
Name: Outside_Light
d. Close the Add Instruction dialog box.
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10.

Digital Control

Your instruction should appear as shown here:

‘] Instructions - Lighting_Control - Configure Lights for Day Mode

Turn OFf Add

oOutside_Light =
I adify |
Delete |

HMext Block |
Previous Blockl

Elose[ | Help | Command Help |

e. Close the Instructions dialog box.

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 ioControl strategy, we will use a 2-second delay
instead.

a. Double-click the Wait 15 Minutes block.

b. From the Instructions dialog box, click Add.

Configure Lights

‘I Instructions - Lighting_Control - Wait 15 Minutes

Is It Day?

I adif |
Welete |

‘| Edit Instruction

Instruction:

IDeIa_l,l [Sec] j Select... |

LComment:

IFifteen minutes = 900 seconds: use a variable to contain the seconds.

Type Mame
Float Variable j ILighting_EontroI_S can_|nterval j

Cancel Help Command Help

¢. Enterthe following information:
Instruction: Delay(Sec)

(NOTE: ioControl provides a Delay(Sec) and a Delay(mSec) command.)

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

Type: Float Variable
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Name: Lighting Control Scan Interval.

d. Click OK.
This prompts you to confirm the addition of a variable.
e. Click Yes.

This displays the Add Variable dialog box.
f.  Inthe Add Variable dialog box, enter 2 for Initial Value.

The object you have specified does not exist.
Do pou wish to add it now?
Mo | Eancell
Add Yariable E3

Mame: ILighting_EontroI_S can_|nterval

Description: I

Type: I Float = l

Initialization
* Initialize on strategy run Initial 4 alue: |2
= Initialize on strateqy download

Cancel | Help |

g. Click OK to add the new variable.
h. Close the Add Instruction dialog box.

Your command should appear as shown here:

‘] Instructions - Lighting_Control - Wait 15 Minutes

Fifteen minutes = 900 seconds; use a varisble to contain the seconds. Add

Delay (Sec) —
Lighting_Control_Scan_Interval T mdlify |
- |

HMext Block |
Previous Blockl

Cloze | Help | Command Help |

i.  Close the Instructions dialog box.

Configuring Debug Mode

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 ioDisplay, or by
you during Debug
mode.

You use Debug mode to monitor your strategy while it is running on the SNAP Ultimate
I/0 unit for the purpose of testing your strategy. ioControl has two levels of Debug,
Minimal Debug and Full Debug. Minimal debug provides a smaller feature set but
allows ioControl to run faster while in Debug mode. Full Debug mode offers all Debug
features but takes longer to download and may slow the program significantly. In most
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applications, however, you are unlikely to notice a big difference in performance
between the two modes.

1. Make sure ioControl is in Minimal Debug e
mode. _ﬁ’l File Edit 'M Chart  Subroutine  Compile
. .. OD=E -ﬁ Control Engines. ..
Choose Configure = Minimal Debug. i DT 1
=2l 123 yariables... i
: : . =
DOWﬂ|OadIng and Runnlng the Strategy -2 Canve =& Subroutines Included. .,

- ol T
----- Full Debug

Default Properties. ..

1. Download the strategy.

Options. ..

a. Select Debug from the Mode menu.

T
The strategy will be saved, compiled, and

downloaded to the control engine.

b. Acknowledge all download messages.

2. Run the strategy.

Click the Run button to start the strategy.

3. Test the strategy.

a. Thelnside Light LED should be ON.

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

¢. Observe the Outside Light turn off.
Turn off the Photo Sensor switch on the load panel.
e. Observe the Outside Light turn on.

Debugging Tools:

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

Auto Step Tool: Use to Select Tool: Use the Select tool to turn off the
put the selected chart I Breakpoint tool.
into Auto Step mode. k

Pause: Usetostopa -
strategy without == i [Jr] '[]l' [[]J. ‘:o/ @ —_
resetting variables
and output points.

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

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

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

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

Digital Control
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Using Auto Stepping

1.

Observe the strategy execution in Auto Step mode.

a.

e.

Verify that the Lighting_Control chart is running and selected (click within the

chart window).

‘lioControl - [Lighting_Control]

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

Convenience Store
=2 Convenience Stare
D Control Engines
----- (2 Subroutines Included
ED Charts
ﬁ Lighting_Contral
ﬁ Powerup
(2 variables
=[] 1O Units
- B U10_station_1
|_:_|C:| Points

----- IS Emergency

----- L Freezer_Door
----- I Photo_Sensor
----- o alarm

..... 2 Inside_Light
..... B Qutside_Light
..... ﬁﬁ‘ Fuel_Display

----- %‘_" Fuel_Level

----- A% Freezer_Door_Statu

----- %‘_" Stare_Temperature

D@l & EBRX |

S@®E2 | m
CEVRE - § N ICRCHIFMELE-

oo AR

it e

EIE3

Block 0

J

Turn On Inside
Light

F

T

Configure Lights
for Day Mode

v

—— Wait 15 Minutes et

Configure Lights =
for Night Mode

..... [Z7 PIDs -
. ] o
[ Funning [ Step Oif [ Break OF m
AR TR chart
1| | || & Fuel_Moritar & Lighting_Contral |_
inContral: Ready ] [ bebug [ WM [ 2

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

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

Turn on the Photo Sensor Day Mode switch and watch the execution of the chart

change.

Turn off the Photo Sensor Day Mode switch.

You may notice that the outside light (digital output Outside_Light) takes longer to

respond to a change in the photo sensor (digital input Photo_Sensor). Auto stepping
slows down the chart’s execution. Once the chart is taken out of Auto Step mode, the
chart will execute in real time.

Digital Control
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2. Set a breakpoint.

a. Clickthe
Breakpoint tool.

b. Clickthels It
Day? condition
block

Placing Breakpoints
kA — o Click the Select tool

to restore the curser.
bom [ BMBR
T
(1

E=o
—o

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

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.)

Click again (with the breakpoint
tool selected) to remove a breakpoint.

‘lioControl - [Lighting_Control]

ﬁlﬁile Edit Control Engine Debug Chart Subroutine Mode Tools Wiew ‘Watch Window Help _|ﬁ||1|
DEWH| s B2RX | A OS@ | A maee\ Al aR
S e BEE o ([0 BPE R e R8RS | dh &
Convenience Store
ED Convenience Store j
+)--[Z] Control Engines
(2 Subroutines Included Block 0
(23 charts
ﬁ Lighting_Contral l
ﬁ Powerup

+-[_] Wariables
=3 10 Units
- B U10_station_1
- Points
..... IS Emergency
..... Y pos

----- L Freezer_Door

----- I Photo_Sensor

0+

..... B Qutside_Light
..... 24 Fuel_Display

----- %‘_" Fuel_Level

----- %‘_" Stare_Temperature

----- Ah Alarm
----- 9% Freezer_Door_Statu Configure Lights
..... 2 Inside_Light for Day Mode

Turn On Inside
Light

Configure Lights =
for Night Mode

v

Wait 15 Minutes (et

..... 23 FIDs -
M B i . J _»l_l
I Hunning. StepOn | Break On I .2.DDD Sec. IM
AT T chart !
<| | _,I ﬂ’l Fuel_kaonitor ﬂ‘, Lighting_Control l_
inContral: Ready ] [ bebug [ WM [ 2

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 ioControl 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 NOTE: Step Into and
within the selected block. Step Out are only
available in Full
l Debug mode.

Step Out takes you out of the block you
_[l] ﬁl [r]_l € have stepped into and to the next block.
T The remaining instructions 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 e
chart window. ot/
2. Click the 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. Clickthels It Day? block.

Notice that the status changes to
Break Off. Debug Tools

c. Click the Pause button to continue . & Pausebuttonoff
chart execution. | B0 (Strategy is running)

Pause button on

I Rua G (Strategy is stopped)
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Modifying the Lighting_Control Chart

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

As you learn ioControl you will discover many commands that simplify your flowchart
design. You will also learn that since ioControl 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

v

Turn On Inside

Light
r I N
(=] ! (=]
pr . o o
< ~~._F _|Configure Lights
o e S Day? B o Night Mode T
Remove these ~——— : TI' -
blocks. (Select the o
Configure Lights,
blocks and press for Day Mode |
the delete key.)

Wait 15 Minutes
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AmoeeN A |SHH T

BN

i
+

4]

3.

+

Block 0

'

Turn On Inside
Light

+

2]

Place a new
instruction
block.

Wait 15 Minutes

ompile  Mode  [ook  Miew

hmooe N A

ST

Reposition the
blocks using
the Select tool.

Block 0

J

Turn On Inside
Light

Control Lights

Wait 15 Minutes

Block 0

J

Turn On Inside
Light

g Block 7

Detail
Mame...
Calar...
Fant...
Jugtift

Goto

i Mame Block

e Click the Select tool and
rename the new block. (Right-
click the block and choose
Name.)

Seler Contral Lights =]

Frope
Z-0nc

Wait 15 Minut:

Zoom 3

Cut

Cancel |
=l Help |

Copy
Easte
Delete

Select 3

Flowchart Properties
Center On Block
Show Grid

Show Block 1d

rBOooeNA SH
R

” l |Connect Tooll
o Block 0
Select the Connect l

tool and add

connection lines

Turn On Inside

Light

h

Control Lights [

h

Wait 15 Minutes

Add an instruction to the Control Lights action block.

a. Double-click the Control Lights block with the select tool to open the Instructions
dialog box.

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

Block 0

J

Turn On Inside
Light

‘I Instructions - Lighting_Control - Control Lights

e

‘| Edit Instruction

Instruction:

JnoT x| Select.. |

LComment:

Type Mame
IDigitaI Input j IPhoto_Sensor j
Put Resultin |Digital Output =] [Outside_Light =l
Cancel | Help | Command Help |

¢. 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.

f.  Close all dialog boxes.

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. Click the Run button.

2, Test the strategy.

a. Turn on the Photo Sensor Day Mode switch on the load panel (toggle switch in
down position).
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b. Observe the Outside Light turn off.
c.  Turn 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.

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

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

Control Engine 1/0 Unit

Inside_Light

Qutside_Light OFF

Read Photo_Sensor OFF
and put opposite
Outside_Light. ON Fhotor efisor

Wait 15 minutes
(2 seconds) and repeat.

Outside Light Inside Light
(LED) (LED)

@

Photo Sensor
(switch)
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1.

2.

3.

Digital Control

Make sure you are in Debug mode.

View the I/0 Unit.

a. Expand the I/O Units folder in the Strategy Tree.

b. Double-click Points.

4F File Edit Control Engine  Debug Chart Mode Tools Wiew ‘Watch Window Help
O & HIENE: ]
=2 Convenience Store
+-[23 Control Engines
+-[F] Charts
=[] Yariables Block 0
+- (] Mumeric Variables
R StingVariables  UI0_Station_1" - View 1/0 Unit [scanning) MES|
(i Pointer ' aniables
£ Communication Handles | Name:
] Mumeric Tables
£ Sting Tables Type: ISNAF’ Mired Ultirnate 1/0 EEFROM: Set | Elearl
Pointer T abl
-G ﬁ U:ilt:a e Part: IEthemet 2001 Address: [127.0.0.1 Firmware Yersion: |B‘I.Da
= r‘-{- UID.5talgn 1 Enable: W Errar: IDperatiDn performed successfully.
=1l
Emergency = |
nn POS
Hn Freezer_Door Channel | Name [ Type | val [ saval -
L Photo_Sensor i} Emergency D!g!tallnput uli] Qff i
4 o1 FOS Diigital Input Qi Qi
sl 02 Freezer Door  Digital Input Oif oif
fn Freszer_ Door 50103 FPhoto_Sensor Diigital Input Qi uli]
15 Inzide_Light 04 Alarm DCrigital Output of Of
05 Freezer_Door_... Digital Dutput Qi Qff
08 Inside_Light Drigital Dutput On On
o7 Outzide_Lighl Drigital Dutput On On
na Fuel_Dizplay Analog Dutput 0 1]
03 Mot Uzed -
A NotUs=d I _’l_l
T e e

¢. 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.

Turn off Inside_Light.

a.

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

Mame: LIO_Station 1
Type:  SHAP Mised Ultimate 1/0 Firmware Version: BE.Da

Fart:  Ethernet 2001 Address; 127.0.01 Config EEPROM:  Set | Clear |
Scope; Strategy Global

®" “Inside_Light" (scanning)

Emor:  |Naone

Show: & /0 Paoints " PLg Communication Enabled: [

Channel | Mamg Type | maL | pval
i} Diigital Input =
o Pl “Inside_Light™ {scanning) !Elﬁ
0z er_Door D!g!tallnput Mame: Inside_Light
0] Foto_Sensor - Digital Input = qupe pigial Dutput, SNAP-ODCSSAE: 5 - BOYDE Source
04 Diigital Dutpu )
__ Digial Outpy | Default Last
igital Dutpul so
or:
Diigital Dutpu e INone.
Fuel_Dizplay Analog Dutpy sl Sl
03 Mot Uzed -
< State B BT
Close | AddWatch | | Enable comm; E
sopl | Addwatch || 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. Turn on the Outside Light by turning off the Photo Sensor Day Mode switch (the
switch will be in its up position).

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

Mame; LI0_Station 1

Tepe; SHAP Mised Ultimate 1/0 Firmweare Yersion; RE.Ob
Fort;  Ethemnet 2007 Address: 127.0.01 Config EEPROM:  Set | Clear

Scope: Strategy Global

** mputside_Light" (NOT SCANNING) |_ O] x| i

Emaor: |M - -

R Mame: Outside_Light
Show: @ 170 Paints.  PID Loops Type:  Digital Output, SNAP-DDEESRCFM: 5 - BOVDC Sour
i Default: Last

Channel M ame | _

] Emergency Ermar: IND’ne

0 FOS v, il

0z Freezer_| Drigital Ing IAL: AL

03 Fhoto F

o DigtslIne State BT
Digital O ¢
_S... Digital Ou e -E

U utzide Light Jigital O .

na Fuel_Dizplay Analog 0 Cloze I Apply | -Qddﬂa_tch'l Help |

03 Mot Uzed

10 Mot Lzed

1l Mot Uzed

12 Store_Temperat.. Analog Input o 7619925

13 Mot Uzed

14 Mot Lzed

15 Mot Uzed

16 Fuel_Level Analog Input 4087.199 4092 801 ﬂ
Cose | & | bddwstch | Wiew. | Hep |

c. Usethe XVAL field in the View Digital Point dialog box to turn off the Outside Light.
d. Repeat this a few times.

Digital Control

4-21



SNAP Ultimate I/0 Learning Center

4-22

Digital Control

Control Engine

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

Qutside_Light

Read Photo_Sensor ON
and put opposite
Outside_Light. OFF phcto_ereol

Wait 15 minutes
(2 seconds) and repeat.

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

the state of the Outside_Light. Outside Light Inside Light
(LED) (LED)

@

Photo Sensor
(switch)

O

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. ioControl cannot
write to the XVAL of a disabled point.

c.  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 is disabled, you can force the output on or off. ioControl 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.
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d. Change the Enable Comm setting back to Yes.
e. 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.

Force input 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 ioControl.
Instead, you will change the IVAL, which is the value that ioControl 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
IVAL doesn't.

** "photo_Sensor” (scanning)

Neme: Photo Sensot
Type: Dighal Ipul, SNAPIDCS, 10- 2VDENAT

Control Engine

—
i
" ﬁ

Read Photo_Sensor
and put opposite

state into
Outside_Light.

Wait 15 minutes

(2 seconds) and repeat.

link
Photo_Sensor

Outside Light Inside Light

O

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 (LED) (LED)
the input and see the response of your ioControl strategy.
e ioControl response to the forced value of the IVAL. @
Photo Sensor
(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, point 2) and display the status on
an LED (Freezer_Door_Status, point 5).
*  Monitor the emergency switch (Emergency, point 0) and trigger the buzzer (Alarm,
point 4).
1. Return to Configure mode.

Choose Mode — Configure.
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2.

Modify the Lighting_Control chart.
a. Double-click the Control Lights Action block.

Block 0
) ‘I Instructions - Lighting_Control - Control Lights
Turn On Inside
Light HOT
Photo_Sensor
Put Result in Outside_Light
g Control Lights g
1
h
Wait 15 Minutes ——
Cloze | Help | [Eammatd Helg |

-

|

Add
I adif |
Welete |

Mext Block |
Previous Blockl

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.

Digital Control
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b. Add the two Move commands shown below:

CiEdtnsmenon |
Instruction:
IMove j Select... |
LComment:
|
Type Mame
Fram IDigitaI Input j IFreezer_Door j
= IDigitaI Olutput j IFreezer_Door_Status j
Put Result in Cancel | Help | Command Help |
==
From Freezer_Door
To Freezer_Door_Status Hext Black
PFrevious Block.
From Emergency
To Alarm
Close Help | ‘| Edit Instruction
Instruction:
IMove j Select... |
LComment:
|
Type Mame
Fram IDigitaI Input j IEmergenc:y j
Ta IDigitaI Olutput j IAIarm j
Cancel | Help | Command Help |
These instructions will connect the Freezer_Door input to the Freezer_Door_Status
output and the Alarm input to the Emergency alarm output.
3. Download and run the modified strategy.

a. Choose Mode == Debug.
b. Acknowledge the download messages.
¢. 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.
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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. 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 ioControl’s multitasking. You can create many independent charts
and up to seven can run simultaneously.

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

Creating separate charts:

a. Create a new chart named Frequent_Monitor.
b. 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:

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

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

f.  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:

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

Variables

h. Set the initial value of Scan Interval to 900 (15 minutes).

In Powerup chart:

i. Addanew command to the Start Chart blocks, starting the Frequent_Monitor
chart.
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SKILLS

SCENARIO

ANALOG CONTROL

Analog points

+  Referencing analog I/0
«  Using variable and literal floats

Debugging

+  Changing variable values in real time

+  Using Watch Windows

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

A e

Analog Input:
Fuel Level

Turnon
attendant's alarm

Read values

l

Update attendant's display

l
T -
l

Alert store
attendant ‘

Repeat check in 2 hours.

Analog Control 5-1
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5-2

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

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

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

+  Evaluate the tank level.

«  Respond to a low level with an brief alarm.

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

CONCEPTS

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.

Lo ] [j=] E3
Eile Edit ControlEngine Debug Chart Subroutine Mode Tools  Wiew  Watch  Window  Help
. “Emergency” {scanning) == E3 k
Mame Frorrenru a5
Scanning dialog affl °* "Photo_Sensor” {scanning) !IEII!! o 6 | SR
De ;
Mame: Photo_Sensor
boxes are closed Ty nies Susoimemn as sine |
when you exit ® " “Inside_Light" {(scanning) .
Debug mode. Each gy Mame: Inside Light
it th Sk Type:  Digital Output, SHAP-ODCESRCEM: 5 - BDVDC Sour
Iltem must be Default: Last
'opejn.ed and closed e e
individually.
HAL:
State: =" Block 0
Enable comm: *
Apply Addwatch Help Turn On Inside
Light
= [gF] Points
nn Emergency
nn POS
nn Freezer_Door J fil |
4| Dhele c"”mi o ﬁ’l Fuel Moritar ]ﬁ’l Lighting_Contral
X DebugFuelMonitor o] %]
Watch Windows F— e TVAL XVAL
can contain any Fuel Low_Limit Float Variable 1000
data from the Fuel Monitor Delay Float Variable 5
strategy and are {16} Fuel Level Analog Input - Gal... 4093.6 4092 .801

saved under a
unique file name.

Ci\Program FilesiOpto22iUI0 Learning Center)StrategytiConvenience St Debug

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

Analog Control
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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.

#" “Fuel_Level" {(scanning) |_ O] x|
Mame; Fuel Level

Type: Analog Input, SHAP-&1Y: -10 - +10%DC [Scalable)

Default: Mo

Zero-Scale: -20000 Full-Seale: 20000 Units: Gallons

Errar: |N0ne

IvaL: [40936 WKYAL: |4052.801

DebugFuelMonitor

Lol | addwatch | Help

Name Typ

Fuel Lot imit Float Variable
Fuel Mcfitor Delay Float Variable

Analog Input - Gal...
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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_Monitor.

File Edit Configure | Chart Subroutine  Compile Mode Tools  Wiew  Window Help

0w

= [z Convenience £
+-[ Control Er
[ Subroutine Cop...
Bl |
= Variables Fuel_Moritor
+- [ Mume
i String Description:
[ Poink: ;I
(2 Comr
(2] Mume
[ Strinc Expart...
(2] Pointe Irnpork. ..
+-[E IO Units

Add New Chart

Mame:

QK I Cancel | Help

c. Click OK to close the Add New Chart dialog box.
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3.

Create the flowchart as shown here:

) )
R Review: Chart Tools
Selection tool.
3 Use to manipulate flowchart objects.
Display Tank
Level ,—I UG e LI N
rn@Ecee N A|l:
Fuel Level F
Low? ]
T
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

o Click the block. Make sure it is selected.

e Right-click within the flowchart window.

Detail

Color...
Font...
Justify 3

Goto >
SelectiEarmeCEns

Properties 3

A — €) selectName.

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

Z-Order 2

Cut

Copy
Faste

Display Tank Level ;l

Delete

Select 3
Flowchart Properties
Center On Block

Show Grid

Shaow Block 1d

Zoom 3
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5-6

(

Review: Connecting blocks

M

nmoee[NA |
T

o Click Connect tool.

2]

_ Sample_Chart*
A Y
7 | Action Block
Click first block in flow,
or block that connection
will exit from. v | Action Block
-

Q_J

Click next block
in flow.

Ik

OptoScript Condition (
Block Block

1

M=l E3

=l

To continue

Click the same block.

Click the next block.

Analog Control
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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.

Create the instruction shown below:

Block 0
3 Display Tank
Level

play Tank Level

Fuel_Level
Fuel_Display

‘] Add Instruction

Todify
Delate

Instruction:

[

IMove

LComment:

j Select... |

Type Mame

Fram IAnang Input j IFueI_LeveI j
Ta IAnang Olutput j IFueI_DispIay j
Cancel | Help | Command Help |

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.

2. Close the Edit Instruction dialog box.
3. Close the Instructions dialog box.

d. In the From field, select Analog Input—Fuel_Level.
e. In the To field, select Analog Output—Fuel_Display.

J

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

1. Create instruction for Fuel Level Low?
This block compares Fuel_Level with the variable Fuel_Low_Limit. If Fuel_Level is less
than the Fuel_Low_Limit, the block exits true.

a. Double-click Fuel Level Low?
b. Enter the instruction shown below.

Fuel Level
Low?

‘I Instructions - Fuel_Monitor - Fuel Level Low? E3 '
I= Fuel_Level Add
Less Than or Equal? Summary Of StepS'
To Fuel_Low_Limit e Edifiy :

D | NOTE: The instruction set for a

Condition block is different from
the instruction set for an Action
Previous Block. block.

Mext Block

BELL

Operator
& AND 1. Create a Condition command:
 OR
Clase | Help | Command Help | Command: LeSS Than or
Equal?
Is-Type: Analog Input
| Edit Instruction [} Is-Name: FueI_LeVeI
To-Type: Float Variable
Instruction: To-Name: Fuel_Low_Limit
ILess Than or Equal? j Select... |
f”mme”“ 2. Create new float variable:
Fuel_Low_Limit
- N Set initial value to 1000.
Ype ame T
% Joraos o | | Enable Initialize on strategy
- download.
Ta IFIoat Wariable j

Add Yariable
— Hame: IFueI_Low_Limit

Description: I

Type: IFIoat 'l
Initialization
" Initialize on strategy run Initial 4 alue: I‘IDDD
* |nitialize on strateqy download

Cancel Help |
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Sounding an Alarm

1. Create instructions for Sound Alarm.

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:

Sound Alarm

!

Delay

o3

‘] Instructions - Fuel_Monitor - Sound Alarm

Turn On

Alarm
Delay (mSec)

100
Turn Off

Alarm

Add..

T adify,.

Delete |

HMext Block |
PBrevious Blockl

Cloze | Help | Caommand Help |
Summary of Steps: Turn on the alarm
1. In the Instructions
dialog box, click Add to
Instuction: open the Add Instruction
ITum On j Select... | d|alog bOX.
LComment:
| 2. In the Edit Instruction
dialog box:
Type Narnie Select the instruction
Drigital Dutput j IAIarm j TU m On'
Select Digital Output—
Alarm.
Click OK.

Cancel Help

Command Help

Analog Control
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5-10

Summary of Steps: Delay

‘] Add Instruction

pomieey =] ks |

Summary of Steps: Turn off the alarm

‘] Add Instruction

| 1.In the Instructions dialog

~\

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

Delay(mSec).

NOTE: Make sure you choose
Delay(mSec) and not
Delay(Sec).

Select Integer 32 Literal and
enter the value 100.

Click OK.

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.

Analog Control
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b. Enter the instruction shown below.

1
B T A <j| | Summary of Steps
e ) Add Create a Delay instruction:
Fuel_Monitor_Delay :
TS 1. Select the instruction Delay(Sec).
A ——
li):ziz | NOTE: Make sure you choose
Delay(Sec) and not Delay(mSec).
Mext Block | .
2. Create a new float variable named

Brevious BIock| Fuel_Monitor_Delay.

3. Assign an initial value of 5.

(In reality, you'd want to use a longer

Cloze Hel Eammatid HEl
==t = E delay so you wouldn't get an alarm every
! ! 5 seconds telling you that the fuel is low.)
Delay,
‘| Add Instruction EH
Instruction:
IDeIa_l,l [Sec] j Select... |
LComment:
Type Mame
Float VW ariable wel bdonitorDelay|
Add Yariable
B Mame: IFueI_Monltor_DeIay
Description: I
Tvpe: IFIoat 'l
* Initialize on strategy run Initial 4 alue: |5
= Initialize on strateqy download
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 chart is open, click the Powerup tab at the bottom of the ioControl
window. If it is not open, double-click Powerup in the Charts folder in the Strategy
Tree.
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2.

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

| Instructions - Powerup - Start Charts

Status: 0, success; -5, failure Add |
Chart Lighting_Control Modify
Put Status In Status_Trashcan

| Start Chart

Block 0 Chart
Put Status In

Delete

Fuel_Monitor,

—

Status_Trashcan

PBrevious Blocki

‘] Add Instruction .

& Instruction:
IStart Chart j Select... |
Comment:
Type Mame
Chart IEhart LI |FueI_M onitor d
Fut Status In

IInteger 32 Variable

j IStatus_Trashc:an j

Cancel | Help Command Help

c. Close the Add Instruction dialog box.
d. Close the Start Charts Instructions dialog box.

Save your strategy.

Downloading and Testing Your Strategy

Analog Control

Your revised strategy now turns on a
brief alarm when fuel levels reach 1000
gallons or lower.

NOTE: By default, ioControl does not
automatically run the strategy on powerup.
You can change this setting in the Download-
Flash Memory options, available through

On the Learning Center load panel, _ :
File —» Strategy Options.

set the Tank Level potentiometer
to midrange.

Download and run your strategy.

View the Fuel Monitor chart.

If the Fuel_Monitor chart is open, click the Fuel_Monitor tab at the bottom of the
ioControl window. If it is not open, double-click Fuel_Monitor in the Charts folder in
the Strategy Tree.
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4, Turn on 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.

c. Turn the fuel level potentiometer to below 1000.

As long as the tank level is below 1000 gallons, the Ultimate 1/0 brain 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.

Make sure that your strategy is still running and ioControl is in Debug mode.
In the Strategy Tree, expand the Variables folder.

Expand the Numerical Variables folder.

Double-click Fuel_Low_Limit.

Expand the View Variable dialog box.

Type 2000 in the Value field.

Click Apply.

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

SQ e an o

Analog Control  5-13
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NOTE: The variable Fuel_Low_Limit is initiated on strategy download. If you stop and
restart the strategy, the value will remain 2000. However, if you download the strategy,
the value will be initialized to 1000.

gl
ﬁ’l Eile Edit Control Engine Debug Chart  Subroutine Mode  Tools
O = &4 SSE T ||r
HIEME: u LURE.
= [z Convenience Store
+- (2 Control Engines
2 Subroutines Included
=@ charts ¥ “Fuel_Low_Limit" {scanning)
+ ﬁl Fuel_fonitor Yalue 1000
5 ﬁl Lighting_Contral
+ ﬁl Powerup
=[] Yariables
- Numi Jaria B ® "Fuel_Low_Limit" {(scanning)
e mit:
Fuel_Monitor_Delay s FueI_Low_Limit s
i = Type:  Float Yariable Initiglized: On Run
4 Lighting_Control _St
4% Stakus_Trashcan Value: IlDDD
(£3] String Variables Ay Add wiatch Help
(23] Pointer Yariables
(£ Communication Handles

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

Using Watch Windows

A Watch Window allows you to monitor numerous strategy elements simultaneously
and save the window for reuse. You can monitor I/O 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 a variable to the Watch Window.
a. Inthe Fuel_Low_Limitinspect dialog, click Add Watch.

" “Fuel_Low_Limit" {scanning}

Mame: Fuel Low_Limit
Type:  Float Y ariable Initiglized: On Run

Walue: IlDDD

Cloze | Lpply

b. Click New to create a new Watch Window.
¢. Navigate, if necessary, to the C:\Program Files\Opto 22\UIO Learning
Center\Strategy directory.

5-14  Analog Control
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d. Type DebugFuelMonitor in the File name field.

Create New Watch Window EHE .

Laak in: Ia Strategy j gl

‘| Add Watch Entry

Mame: IFueI_Low_Limit

— Select Portions To'watch:
I | etine

File name: IDebugFueIMonitor

Filez of type: IioEontroI ‘whatch Window Files [7 wih) j Cancel |

— Select Watch ‘Windo

QK | Cancel | Help |

e. Click Open.
f.  Click OK to close the Add Watch Entry dialog box.
Click Close to close the “Fuel_Low_Limit" View Variable dialog box.

The new Watch Window appears.

Dock button

‘lioControl - [DebugFuelMonitor]
¢d" File Edit ControlEngine Debug Chart Subroutine Mode Tools Wiew ‘Wakch Window Help o =12 x|

DEH|»2RX |#% @ | xmaee\ Al#aR

S BEED o (0 BPBEE |G QA8 S | & &
==

Convenience Store

E-[Z] Convenience Stare

-2 Contral Engines

----- (2 Subroutines Included
=2 Charts

ﬁ Fuel_Manitar
ﬁ Lighting_Contral
ﬁ Powerup

=[] Variables

|_:_|D Mumeric Yariables
Fuel_Low_Limit
Fuel_Monitor_Delay
Lighting_Contral_Sc
L "0 Stakus_Trashcan
----- (2 String Yariables

----- (2 Painter variables

----- (23 Cemmunication Handles
----- (23 Mumeric Tables
..... (2 String Tables
..... (2 Painter Tables

-2 /O Units

Heme | Type | var VA
Float Varishle 1000

Fuel Low Limit

2, Arrange your workspace.
Notice the Dock, Minimize, and Maximize buttons in the top right-hand corner of

the Watch Window.
b. Click the Dock button ( €]).

a.

Analog Control  5-15
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Analog Control

C.

The Watch Window is now docked at the bottom of your workspace as shown

below.

M [=1 B3

‘lioControl - [Fuel_Monitor]

ﬁlEile_ Edit Control Engine Debug ©Chart Subroutine Mode Tools ‘iew Watch ‘window Help

ETEY

=-[[] Convenience Store
(L] Control Engines

D@l | & XM

Convenience Store of =]

PG R | vmzoe\ Alga
S (DEE| o0 MET S| Q8|8 S| kS8

Aee e

-

..... Subroutines Included Bloc
(23 Subroutines Include: KO
=[] Charts =
& Fuel_Monitor
ﬁ Lighting_Contral l
[+--55 Powerup _ )
& f’ 0 Display Tank —
=5 1 Variables Level
(2] Mumeric Yariables
Fuel_Law_Limit
1 Fuel_Monitar_Dn
a]ﬂ Lighting_Contra Fuel Level F
B Status_Trashcan Low? =
----- (L7 String Yariables [ _’I—I
----- (L7 Painter variables -
= Runnin Step Off || Break Off % -
(1 Communication Hanc I J i I I‘IDD j
..... (2 Mumeric Tables AT ETR: chart
. 2 =
4 I 2=ttdna 1i"um _,l_l ﬁ: Fuel Monitar |% Lighting_Cantral |ﬁ| Powerup |
DebugFuelMonitor of =]
Name Type IVAL VAL
Fuel Low Limit Float Variable 1000
inContral; Ready [ |Debug  [CaP 4

Close the View Variable dialog box.

#" “Fuel_Low_Limit" {scanning}

Mame: Fuel Low_Limit
Type:  Float Y ariable

Initislized: On Run

1000

Walue:

Appli

Add Watch

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

Click and drag
Fuel_Monitor_Delay

‘lioControl - [Fuel_Monitor]

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

=

Convenience Store B
o

=L Convenience Stare

&-[Z] Control Engines

----- |2 Subroutines Included
=23 Charts

ﬁ Fuel_Manitar
E‘ﬁ‘a Lighting_Contral
ﬁ; Powerup

=[] Variables

ED Mumeric Yariables
S [ Fuel_Low_Limit

@ Lighting_Cw +krol_Scan_
: 940 Status_Trashe 'n

|_] String Yariables
[ Painter variables
-2 Communication Handle
[ Mumeric Tables

P T Sheime Toklas

1] |

NEH|t=2BX A eSG T [k m
e | DEE| ] o | v BRR Y e | 28|88 | &H&E

oo\ Al b

Block 0
Display Tank
Level
Fuel Level F

Low?
[« [
I Fiunning Step OIff I Break Off
AT ETET chart
@’I Fuel Maritar | ﬁ Lighting_Control | % f

t Variable

1000

inControl: Ready

I I [pebug o

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. Click and drag Fuel_Level to the Watch Window.

5. Experiment with the Watch Windows.

Here are a few things you can do:

+  Close the Watch Window. To reopen,

click the Open Watch Window
button or select Watch = Debug

from the top menu.

+  Delete an item. Just highlight a tag
name, right-click, and select Delete.
*  Move an item up or down in the list.

Watch Window buttons:

s —l Open Watch Window

1

New Watch Window

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.

Analog Control
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6. Close the Watch Window.

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 ioControl and your strategy
open if you plan to continue to the next lesson.

5-18  Analog Control
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OPTOSCRIPT
SKILLS
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
SCENARIO
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.
CONCEPTS
OptoScript

OptoScript blocks contain code written in OptoScript, a programming language that:

« isbased on C, Pascal, and Basic

«  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 ioControl, giving you an alternative to using standard ioControl
commands.

OptoScript

6-1
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6-2

OptoScript

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 ioControl:

OptoScript Block

Standard Block Commands

Test Loop

Block 0

Y

Block 0

Block 0

Use OptoScript blocks when you wish
to simplify operations such as math
and string handling.

Use standard flowchart
blocks when you need
intuitive, self-documenting
flowchart-based logic.

You'll want to use OptoScript for programming tasks that can be more difficult or time
consuming using standard ioControl 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

+  Case statements
+  Conditions

+  Combining all of the above.
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ACTIVITY

Creating an OptoScript Block
1. Make sure you are in Configure mode and the Fuel_Monitor chart is open.

2. Create a new block.

a. Click the OptoScript Block tool.
b. Clickin the Fuel_Monitor chart to place the OptoScript block as shown:

‘lioControl - [Fuel_Monitor*]
ﬁ’lﬁile Edit Configure Chart Subroutine Compile Mode Tools Wew Window Help

DR sBEX A (68667 YoocoeNA FdaRL
SES([BEE| > o (0 BBB SO (K | RA (@ Q| &

Convenience Store* =8

(2 Mumeric Yariables ‘I B ; o
Fuel_Low_Limit Block 0 o Block 6 |
Fuel_Monitor_Delay
Lighting_Control_Scan_ 8 = e

Lo "0 Stakus_Trashcan
..... (2 String Yariables _ | Display Tank
----- (2 Painter variables Level

----- (23 Cemmunication Handles
..... (2 Mumeric Tables
..... (2 String Tables
..... (2 Painter Tables
=[] U0 Units
Ié!---E,M{E IO _Station_1
: Paints

Fuel Level
Low?

[ L Emergency
I pos Sound Alarm
[ n Freezer_Door

LI Phokn Semsor |

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. Click the Select tool.
b. Double-click the OptoScript Block to open the OptoScript editor.

OptoScript
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6-4

Features of the OptoScript Editor:

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

Condition Commands: Provides access
to OptoScript version of all condition 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 - Fuel_Monitor - Block 6

BB | M| A% R : — Test Compile: OptoScript blocks are
OptoScript Code: compiled when the rest of the strategy

=] is compiled (for example, upon
downloading). Test Compile checks
the syntax of the script.

/# Display Fuel Level

/ Monitor Fuel Level (—1

b Comments: Lines beginning with //

’ are comments, which ioControl
ignores when the script is compiled.
Comments are displayed in green.
o _,f' You can also use /* and */ to comment
- several lines of code.

Cancel Help Command Help ILn 9, Call

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 0

Display Tank
| g Lewvel

DOptoScript - Fuel_Monitor - Block 6
PBRR DM % T

OptoScript Code:

T

v o vV | o

< Di=play Fusl Level
< Momitor Fuesl Lewel

s Delay

[ | o

Output:

0k I Cancel Help Command Help ILn 9, Col 1

OptoScript
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Using Variables in OptoScript

The entire strategy database, which includes I/O points, charts, and variables, is
available to OptoScript. All are treated as variables within the OptoScript editor.
Variables must be created in ioControl before using the OptoScript editor. You cannot
create variables on the fly from within an OptoScript block. 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.

Insert the analog output variable, Fuel_Display.

a. Place your typing cursor below the text //Display
Level.

Fuel

b. Click the Insert Variable button to open the Select
Variable dialog box.
c. Select Analog Output in the Type field.

As Fuel_Display is the only Analog Output variable, it should be selected.

FALY FCO | #3E
o

e —————.
| vats »c::ifbu o
b

Ingert W ariable

&

OptoScript Code;

s Delay

Kl

Clutput

<+ Monitor

<+ Dizplay Fuel

Fuesl

Level

i Select Yariable

Mame:

AllValid Types
Analog [hput

Chart
Communication Handle

Diigital Input

Cancel

Help

Command|

Drigital Dutput

Drown Timer Yariable
Float T able

Float ¥ ariable
Integer 32 Table
Integer 32 Variable
Integer 64 Table
Integer B4 Variable
Fainter Table

Puainter Y ariable

d. Click OK.

Quadrature Counter
SMNAP DE4 Ethernet 1/0
SMNAP DE4 Ultimate 1/0
SMAP Mixed Ethernet |10
SMNAP Mixed Ultimate [0
Sting Table

Sting ariable

Up Timer ¥ ariable

Fuel_Display will appear in the OptoScript Editor.

OptoScript
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6-6

3.

OptoScript

Insert the operator.

Type an equal sign (=).

4 BB oG] T % | =

= | raosco | 22

OptoScript Code:

s Di=play Fusl Level
Fuel_ Di=play =
< Monitor Fuesl Lewel

s Delay

1) o

Output:

(u] % I Cancel | Help | Command Help | ILn 3, Cal 16

NOTE: Spacing is optional, but makes your code easier to read.

ioControl Commands and OptoScript

Some ioControl 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
ioControl 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 (=).

Insert the analog input variable.

Make sure the typing cursor is after the equal sign.

b. Open the Select Variable dialog box.

In the Type field, choose Analog Input.
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d.

e.

f.

In the Name field, choose Fuel_Level.

b £= | A0 ot vz | 5
/

OptoScript Code;

<7 Di=play Fusl Level
Fuel Di=play

<« Monitor Fusl Lewvel

i Select Yariable
< Delay

Type: IAnang Input LI
|

Mame:

4 Qg [ I Cancel Help Ll_‘
Olutput;

Ok, | Cancel Help Command Help Ln 3, Cal 16
Click OK.

Type a semicolon at the end of the line.

Using Action Commands in OptoScript

In the next series of steps you will learn how to select Action commands and to use the
Command help. We will create a delay command to execute a five-second delay

between loops that check the need to turn on the outside lights. (In a real application,
we would use a longer delay, such as 15 minutes.)

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 6

SBR[ | M| A% T % ek = oo v | &

OptoScript Code:

s+ Display Fuel Level _I
Fuel Display = Fuel Level:
< Monitor Fuesl Lewel
< Delay
KT o
Output:
0k I Cancel Help Command Help ILn 9, Col 1

OptoScript
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b. Click the Insert Action Command button.

 ——
= | raojico | 22
i
Ingert Action Command

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

% 4 & |ab =TT
n
OptoScript Code; \
<7 Di=play Fusl Level _J
Fuel Di=play Fuel Iewe=l
<< Monitor Fusl Lewel
i Select Instruction
s Delay
Groups: Instructions:
Chart -
Communication J Delaphd zec
Control Engine DelaySec
Diigital Point FauseTimer
4 Error Handling SetDownTimerPreset
140 Urit SetUpTimerT arget
Output: 1/0 Unit - Event Message StartTimer
140 Uit - Memary Map StopTimer
1/0 Unit - Seratch Pad
Logical
M athematical
Miscellaneous
Puairters
Simulation
Time/D ate |
(] 4 I Cancel | Help | Command Help |

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.

2. Use Command Help to determine the best command to use.

a. Select the DelayMsec command.

6-8 OptoScript
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b. Click Command Help.
|2 Ulimate io Command Reference ———————————————_ AEK||

File Edit Bookmark Options Help

Help Topics Bach Frint €< 3

Delay (mSec)

Timing Action

Function:
To slow the execution of program logic and to release the remaining time of a chart’s time slice.

Typical Use:
To cause a chart to give up the remaining tirme of its time slice.

Details:
Units are in milliseconds.

Arguments:

Argument1
[Valuel

Inteper 3 Literal
|rteper 32 Vanable

Standard Example:

Delay {mSec)
1 Integer 32 Literal structions:

OptoScript Example:

DelayMsec

Milliseconds)

DelayMsec(l]:

This is a procedure command; it does not return a value.

Notes:
+  Forreadability, use Delay (Sec) for delays longer than 10 seconds.

+  When high accuracy is needed, reduce the number of tasks running concurrently. ;I

Timne/ L ate ]

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.

OptoScript 6-9
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3. Insert the DelayMsec command.

a. From the Select Instruction dialog box, select the DelayMsec command (if it is not
already selected).

Groups: Instructions:
Chart ;I ContinueT imer
Communication
Control Engine DelaySec
Diigital Point PauseTimer
Error Handling SetDownTimerPreset
140 Unit SetUpTimerT arget
140 Unit - Event Message StartTimer
140 Uit - Memary Map StopTimer
1/0 Unit - Seratch Pad
Logical
M athernatical
Miscellaneous
Puairters
Simulation
Shing
Time/D ate
-
Cancel | Help | Command Help

b. Click OK.

¢. Add the parentheses and the milliseconds parameter. Your code should appear as
shown here:

DelayMsec(5000)

OptoScript - Fuel_Monitor - Block 6

b BB | M| A% TR e B W o vV | o
OptoScript Code:
s+ Display Fuel Level _I
Fuel Display = Fuel Level:
< Monitor Fuesl Lewel
< Delay
DelayH=ec(5000)
KT o
Output:
Cancel | Help | Command Help | ILn 9, Col 16

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

4. Test compile.
Click the Test Compile button. v | B |
Test Compil ;I |

6-10  OptoScript
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The DelayMsec command was incomplete and the test compiler reveals the error.

DOptoScript - Fuel_Monitor - Block 6

b B M| S TR [ vaorvco v | 2

OptoScript Code:

#+ Display Fuel Lewvel ;I
Fuel Display = Fuel Level:

< Momitor Fuesl Lewel

s Delay
DelayH=ec{5000)

Compiling. ..
\Error on line 3. =syntax error at or near "3"
d [ warningls]

0k, I Cancel Help Command Help ILn 9, Col 1

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.

DOptoScript - Fuel_Monitor - Block 6

A R

OptoScript Code:

#+ Display Fuel Lewvel ;I
Fuel Display = Fuel Level:

< Momitor Fuel Lewel

Output:
Compiling. ..
Error on line 9: aX error at or near ")"

1 error(=s). 0 warning(s)

0k I Cancel | Help | Command Help | ILn 9, Col1

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.
c. Type asemicolon.

OptoScript  6-11
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d. Repeat the test compile.

OptoScript - Fuel_Monitor - Block 6

SRR M| 4% %

OptoScript Code:

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

< Monitor Fuesl Lewel

< Delay
DelayH=ec(5000)

KIS

]

Cancel | Help | EommandHeIpl

ILn 3. Cal 27

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 ioControl
User’s Guide, Opto form #1300. Sample code is also included in the ioControl example

strategies.)

1. Create an if/then statement.

Type the partial if/then statement shown below:

b BB | ML A TR e ek = Aoy | 2

OptoScript Code:

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

< Momitor Fuesl Lewvel
if (Fuel_Level <= Fuel Low_Limit} then
endif

< Delay
DelayH=ec(5000)

1) o

Output:

1] Cancel Help Command Help

ILn E. Col 8

NOTE: Using Select Variable helps prevent spelling errors.

6-12  OptoScript

Summary of Steps

1. Create the if/then
structure:

if () then

endif

2. Type or use the Select
Variable dialog box to
insert the following
variables:

* Fuel_Level
* Fuel_Low_Limit

3.Type <= forlessthan
or equal to.



SNAP Ultimate I/O Learning Center

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. Insert an action command.

Complete the if/then statement as shown:

ECERE I 0 000 V| <

OptoScript Code:

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

< Momitor Fuesl Lewvel

if (Fuel_Level <= Fuel Low_Limit} then
TurnOn{ilarn):

Delayd=sec(100):

TurnOff (Alarm):

endif

s Delay

DelayMsec( 50007 ; _ILI
[« | »

Output:

0k I Cancel Help Command Help ILn1D,EoH

OptoScript  6-13
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3. Increase indent.

The OptoScript editor can adjust the indenting of text to make the code easier to
understand.

a. Highlight the lines shown below.

DptoScript - Fuel_Monitor - Block 6

b B |2 | 44 .B|/‘%%%|abz S | wooco w | &
OptaScript Code: ,ﬁ!rease Indent

s Di=play Fusl Level -J

Fuel Display = Fuel Level:

<« Monitor Fusl Level

Level <= Fuel Low_Limit} then

endif

s Delay

DelayH=sec(5000% ; >
[« | »
Output:

0k I Cancel | Help | Command Help Ian' Cal1

b. Click the Increase Indent button.
¢. Doatestcompile( = ).
d. Click OK to close the OptoScript editor.

Modifying the Flowchart
Your OptoScript block is ready to replace your chart.

1. Connect the OptoScript block.

a. Select the connection line between Block 0 and Display Tank Level.

‘lioControl - [Fuel_Monitor*]
gFiIe Edit Configure Chart Subroutine Compile Mode Tools Wew Window Help

wH| BB X%
4 ([EELE >y w | o B

Eonvenlence Store® ==

1L Mumeric Variables
[ Fuel_Low_Limit Block 0 Block 5
1 Fuel_Monitor_Delay
4 Lighting_Control_Scan_ T
. B30 Skatus_Trashcan 'ﬁl;
) ) L3
(2 String Yariables Display Tank

(2 Painter variables Level
ie[2]) Communication Handles | T

b. Press the Delete key.

q; BOooeNAlgar
oor R B |Q Q| &5
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c. Select the Connect tool. T
; . Review: Connect Tool
d. Click Block 0O (see diagram below).
e. Click the OptoScript block. : DR R
f.  Click the OptoScript block again to start the ’ __kl w = .’..,FHA |
second connection.

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

i.  Click Block O (this completes the connection).

‘lioControl - [Fuel_Monitor*]
ﬁlﬁile Edit Configure Chart Subroutine Compile Mode Tools Wew Window Help

DM & BR x|

SSGT? NDOOONA|FEEL

S (EEE > o0 BRGSO (SR QS [ F &

Convenience Store® =8

Mumeric Yariables
Fuel_Law_Limit

Fuel_Monitor_Delay *
Lighting_Control_Scan_ Block 0
38 Status_Trashcan

[ String Yariables
[ Pointer Yariables

[ Communication Handles | _
o Mmerie Tablee Display Tank

It is 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.

Rename your new block.

a. Click the Select tool.

b. Right-click your OptoScript block.
c. Click Name.

d. Type Monitor Fuel Tank.

v N —

Block 0
Justify
i Mame Block ' e ’
Select Connections
Fweolrjl'lt:r:k Properties »
Z-Order 4
Cancel | -
Cut
LI Help | Copy
Easte
v Delete
s Nl:ltitiiy Select 4
perations Flowchart Properties
l Center On Block
Show Grid
Show Block 1d
— Delay < Zoom 4
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Debugging OptoScript

2.

3.

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.

Change debug settings.

Choose menu Configure == Full Debug.

‘lioControl - [Fuel_Monitor*]

_ﬁ: File Edit | Configure Chart Subroutine Comple Mode Tools Wew ‘Window  Help

0 = n -ﬁ Control Engines. ..

b@‘?|lT@D0.\A|#123A

AEBC

P IT % O [ for |2 8| @ Q|5 &

R HEex

=2 Conve
e Minimal Debug

0=

=& subroutines Included. ..

N
Default Properties. ..

2; Options...
ﬁ Powerup

B[ Variables

- -2 Mumeric Variables

™7 Shring Yariahles

Monitor Fuel
Level

Block 0

Download the strategy.

‘lioControl - [Fuel_Monitor*]

ﬁlﬁile Edit Configure Chart Subroutine Compile | Mode Tools  Wiew Window Help

DSH| s 2R X | M| @ & [F o CONA|#BEE-
S [BEE| > oo mmgn"ne EXAEECIET Y

Convenience Store® 3
=2 Convenience Stare
711 Cantral Engines

[ Subroutines Included
Charts

ﬁ Fuel_Monitor
ﬁ Lighting_Contral
ﬁ Powerup

(2] variables
(2] Mumeric Yariables

Monitor Fuel
Block 0 _’(—L:

Run the strategy.

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

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

v

Review: Setting a Breakpoint
Block 0 .
o 1. Click the —_—
Breakpoint tool F e
PR while your chart is : —
Level running. oredkport Too!

2. Click the Monitor Fuel Tank block.

Fuel Level
1 nw?

b. Wait for the strategy to stop at the script block.
¢. Click the Step Into button.

‘lioControl - [Fuel_Monitor]

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

DEH|+B2REX | A% OS@T ("maee\ AlLaR
e EEE D o e BREE er EE &R | e

T Skep Ink
Mumeric Yariables FEIED

Fuel_Law_Limit
Fuel_Monitor _Delay
Lighting_Control_Scan_
38 Status_Trashcan

-[Z3 String Yariables

77 Pointer Yariahles

v

Block 0
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This button opens the OptoScript block window.

‘lioControl - [Fuel_Monitor] M= E3

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

=@ x|

D@l BEX | M5

Convenience Store =
Mumeric Yariables =
[ Fuel_Low_Limit
@ Fuel_Monitor_Delay
@ Lighting_Control_Scan_
------ 240 Status_Trashcan
-[Z3 String Yariables
-[[7 Painter Yariables
| Commurication Handles
(2 Mumeric Tables
-[Z3 String Tables
"..[13 Painter Tables
=2 IO Units
- fff U10_station_1
212 Paints
-nn Emergency
KR pos
- nn Freezer_Door

-fin. Photo_Sensor

0% Alarm

- ?u'{ Freezer_Door_Stat
- B Inside_Light

- B Cutside_Light

-ﬁﬂ" Fuel_Display

- %‘_" Stare_Temperature
r %‘_" Fuel_Level

(I3 PIDs =

1 | B

SPGET | "maee\ A|gE

123
AEC

S EEE D o [e BPE D e B8 &R | e S

s Di=zplay Fuel Level
= Fusl_Display = Fusl_Level:

<7 Momitor Fuel Lewel
TurnOn{ilarm):
Delayd=ec(100):
TurnOff (Alarm):

endif

< Delay
DelayH=ec(5000):

]

RN ptoScript Block -

uel Tank" - Id #11

if (Fuel Level <= Fuel Low_Limit} then

o

Control

] ﬁ Fui r |ﬁ

[

FPowerup

inControl; Ready

r I =

Tabs at the bottom of the window allow you to switch between the OptoScript
block and the rest of the chart. The OptoScript block window remains open as
along as the program execution is within this block.

Within the OptoScript block, a red arrow identifies where the program execution is.
Clicking the Step Into button advances the program through individual
commands. The Step Over button will advance through looped statements. The
Step Out button will advance to the next block.

d. Click the Step Into button to see the execution continue line-by-

line.

e. Click Step Out to exit this block.

You will notice a pause before the OptoScript window is closed.
This is because the remaining lines in the OptoScript block include a 5-second

S
Step Inko
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pause. When the OptoScript block is closed, the programming execution stops at
the next block, which is Block 0.

The program execution is still

A
paused, waiting for Step q " NP
commands to continue. | k]

VR - N ICRCHIFAELE-

. ofx]
Alternatively, you can remove the =
paused state, which will continue Il
to the next breakpoint.

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 ioDisplay.

2. Return to Configure mode.

a. Choose menu command Mode == Configure.
b. Click Yes to take the chart out of Step mode.

ioControl ]

LY There are breakpoints set in some charts in this strategy.
2)
Leaving breakpoints set may cause undesired behavior if
one is encountered while the strategy is running, as it
will cause the chart that the breakpaint is in ko pause,

Opto 22 recommends that these breakpoints be cleared.

‘would you like ko clear all breakpoints in this strategy?

3. Save your strategy.

4, Close ioControl.
This completes the ioControl 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 ioControl User’s Guide or the Opto 22 Web site. Of course, the
best way to continue learning is to begin programming your own applications.
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OPERATOR INTERFACES

IODISPLAY SKILLS

SCENARIO

Creating a Project

+  Configuring a control engine

«  Connecting to an ioControl strategy
Simple Graphics and Text

«  Importing bitmaps

+ Importing Symbol Factory graphics
+  Drawing shapes

*  Creating 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 ioControl strategy is complete and running on the SNAP Ultimate I/O system in
your convenience store. The following capabilities are available:

«  Theinside lighting is turned on when the strategy starts running.

«  The photo sensor triggers the outside lighting.

«  The freezer door switch controls the freezer door status light.

+  The emergency button triggers the alarm.

+  The tank meter displays the value of the tank level potentiometer using a scale of

0-10,000 gallons.

The operation of your SNAP Ultimate I/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, ioControl is not a suitable interface
for an operator who monitors a process. It's much more useful to create graphical and
text displays in ioDisplay that represent your system. In this lesson, you use your
workstation as part of a process monitoring system that you build.

Operator Interfaces 7-1
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ioDisplay is a process visualization program that reads from and writes to the tags in
one or more ioControl 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:

+  Level of the fuel tank
«  State of indoor and outdoor lighting.

7-2 Operator Interfaces
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CONCEPTS

ioDisplay within SNAP Your Ultimate I/O System

Workstation
ioDisplay Configurator ioDisplay Runtime
Application developer creates Operator monitors process in ioDisplay Runtime.
operator interface. Operator can use graphics to send commands

to ioControl.

Capabilties of operator interface:

® Reading from and writing to
strategy variables and points

® Alarms

# Downloading and uploading of
recipes

® Trending charts

# Data logging

Controller Configuration

The ioControl strategy is referenced to expose
the ioControl tags (variables and 1/0) to ioDisplay.

SNAP Ultimate
Brain

ioControl strategy 1/0 Unit
| Application Control B 10 Unit
| Ef'g E}- \":“’3 UID_Station_1

- £ [:;} €1 :cims
a5 .
B0 P

=69

ioDisplay Capabilities

ioDisplay is a software application specifically designed for use with ioControl.
ioDisplay allows easy interaction between a process operator and the ioControl
strategy running on a SNAP Ultimate controller/brain. ioDisplay can interface with a
single control engine or with multiple control engines, each running a different
ioControl strategy.

ioDisplay connects to a tag database, which contains the readable and writable
elements in an ioControl strategy. By connecting tags to graphical objects that you
draw, you can create on-screen animations that represent the process running on your
SNAP Ultimate I/0 unit and provide operator controls. You can configure a graphic to
reflect the state or value of a tag, write to a tag, or both. For example, you can use the
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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 ioDisplay’s tight integration with
ioControl. This integration eliminates the need to retype data into a tag dictionary, a
requirement with many other HMI programs. Other ioDisplay 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
ioControl is a process control language. The strategy that you develop is used to control
your system.

Monitoring

ioDisplay is a software application used to create an operator interface for an ioControl
strategy. ioDisplay does not control your system. It is an interface tool. The project that
you develop using ioDisplay monitors the ioControl strategy as it is running. ioDisplay
can be used to change the values of tags in the ioControl strategy, but it does not
contain programming or logic-solving capabilities to actually control the process.

Configurator vs. Runtime
ioDisplay has two separate programs: Configurator and Runtime.

Configurator

The Configurator defines and configures the ioDisplay windows, graphics, dynamic
attributes, logs, alarms, and sounds that make up your project. The objects are
connected to variables, I/O points, PID loops, or other tags defined in your ioControl
strategy. Every ioControl strategy stores information on global data items for that
strategy in a file with the extension *.IDB. ioDisplay can link to any ioControl strategy
through its *.IDB file.

Runtime

ioDisplay Runtime communicates with the processor running the ioControl strategy.
Runtime animates the operator interface by updating the graphic attributes (color, size,
position, and visibility) in response to changes in the ioControl tags.

Objects

An ioDisplay project consists of many objects. Objects include drawing windows,
graphics, alarm triggers, and trends. Objects can be either static or dynamic.

7-4 Operator Interfaces



SNAP Ultimate I/O Learning Center

Tags

ACTIVITY

Static Objects

Static objects are not attached to ioControl tags and have no dynamic attributes. Their
appearance does not change while ioDisplay 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
ioDisplay. Attributes can also change the value of variables or states of I/O points in an
ioControl strategy. In other words, dynamic attributes can be used to read tags, write to
tags, or both.

A tag represents data items (such as points and variables) that have been configured in
an ioControl strategy.

To animate your operator interface, ioDisplay graphics are connected to tags and
assigned graphic dynamic attributes. Dynamic attributes are used to change the
appearance of the graphic in response to a tag’s change in value (control engine-driven
attribute), or are used to change the value of a tag (operator-driven attribute).

Tags are also used as triggers to initiate system events such as sounds, historic logging,
and window configurations.

Preparing for the Lesson

Make sure your ioControl strategy is loaded and running on the SNAP Ultimate
controller/brain.

You can use the ioProject utility ioTerminal to check whether your strategy is running:

Start ioTerminal.

From the Start menu, select
Programs == Opto22 == i0Project Software == ioUtilities == ioTerminal.

Operator Interfaces
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2. Double-click the name of the control engine to open the Inspecting window.

inspecting: U0Stotion s MmE|

5% Device Type: SHAP-LURP1-ADS
. Address: 10.0.41

Loader Version:  R3.0d
Firmware Yersion: RE.Ob
“Wersion time: 09:41:38 26 October 2004

olatile Rak: 4.99 ME free
Persistent Rak:  288.00 KB free
File Space Awvall: 212 MB

Device Time: 122729 22 Movember 2004 Sync time to PC |
Hueue: 0 View Meszages |
q — Strategy Info

Mame:  Convenience Store

Time: 13:58:30 19 Movember 2004
Statuz:  Running

Autorun:  Enabled ¢ Disabled
Archive: [NOT AWAILABLE )

HioTerminal

File Tools Figure Wiew  Help

Fiun Stop

-~ Communication
Loop Time: 18 mzec
Up Time:  B17832 geconds [171 hours, 37 minutes, 12 seconds]

4 | | Errors: Mo Emor
Mumber of contral engines; 2
Close I

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 an ioDisplay Project

1. Launch ioDisplay Configurator.

From the Start menu, select
Programs — Opto22 — ioProject Software — ioDisplay — Configurator.

2, Create a new ioDisplay project.

a. Select File = New Project to open the New Project window.
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b. Navigate to the C:\Program Files\Opto22\UIO Learning Center\Project folder.

il ioDisplay Configurator

| Fie Help

Configurator Options. ..
Exit

Mew Project

B ]@ Project

B [Monitor Convenience Store.ULI

All ioDisplay Projects [=.1JUI)

c¢. Type Monitor Convenience Store inthe File name field. This will be the
name of your ioDisplay project.
d. Click Open.

il ioDisplay Configurator - Monitor Convenience Store.UUT

File Edit Yiew Style Text Configure Tools Window Help
il Tools B
M\ |O|o[O]o)

if]

X 140 Y 120
W H:

Linking the Control Engine

The building blocks of ioDisplay projects are the I/0 point and variable tags used
by an ioControl strategy. You gain access to these tags by linking the projectto a
control engine.

Linking to a control engine is a two-step process: 1) you specify the ioControl
strategy running on the control engine; then 2) you select or create the control
engine configuration on the PC.
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1. Open the Control Engines dialog box.

Select Configure = Control Engine(s).

i/ ioDisplay Configurator - Monitor Conyenience Store.UUI

File Edt View Style Text | Configure. Tools Window Help

Alarm Paints. .,
Alarming Setup. .

2. Open the ioControl tag database.

a. Inthe Control Engines dialog box, click Add.
b. Move to the C:\Program Files\Opt022\UIO Learning Center\Strategy folder.
c. Select and open Convenience Store.idb.

i Strategy File Name Selection

I adif |
Delete: I

Corrvenience Store.idh

|inContral Strategy [*.idh)

0K Cancel Help.
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After providing the tag database, you are prompted to specify the control engine.

Control Engine Properties E

— Primary Control Engine Click here to specify

_ Browse... i
Name: | _Bowse.| a control engine.

— Backup Contral Engine

[dame;: I Browse... |
Your strategy (tag database)
Strateqy: [c:\ fileshopta22iuio leaming centerbst E |H
rategy IC program nleshopio, LD learhing centerssin TOWEE, |S I|Sted here'

Cancel | Help |

The *.idb file is a database of all tags used in the specified ioControl strategy.
ioDisplay links directly to the file. There is no need to re-enter tag names.

d. Click the Browse button to select a Primary Control Engine.

Frimary Control Engine

Mame: |

Backup Contral Engine

Strategy: |c:\0pt022\ulo leaming centersstratequhconyveni

Fie-enable [sec ) |30.00

Todify... |
Delete |
0k, | Cancel | Help

()8 EI Cancel |

e. Select the UIO Station 1 control engine.
f.  Click OK to close the Select Control Engine dialog box.

3. Close the Configure Control Engine dialog boxes.

a. Click 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 ioDisplay
objects you can create.

Operator Interfaces

7-9



SNAP Ultimate I/0 Learning Center

If the Tools palette is covering your drawing window, drag the Tools palette to another
part of the application window.

\_

fioDispIay Configurator

il ioDisplay Configurator - Monitor Convenience Store.UUI

(Untitled)

Drawing Window: Drawing windows
contain the operator interface (the HMI)
that you are building.You can create
any number of drawing windows.

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

Tools palette: The Tools palette
contains the objects you put
into your operator interface.

1. 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.

Operator Interfaces

i/ ioDisplay Configurator - Mon onvenience Store.UUI

File Edit View Style Text Configure Tools | Window Help

! Window Properties




SNAP Ultimate I/O Learning Center

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 Oin both the X Position and Y Position fields.
The position 0,0 indicates that the top-left corner of the window will be placed at
the top-left corner of your computer screen.
. Type 800 in the Width field.
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. Click the System menu option box so that it is checked.
This option provides Minimize and Maximize buttons, along with a System Menu
button on the left side of the window.

e. Click the Always in memory (fastest access) option box in the Runtime Options
field.

Window Properties B2

-~ Buntime Options

Hame: IMain v Always in memory [fastest access)

< Position: ID \width: ISDD I~ Open when there are tew slams

[ Disable close if there are active
¥ Position; ID Height: IBDD alarms

[ Allow contral engine switching

Pazsword Protect...

— Contral — Behavior

—| |—Backgr0und Caolor—
v Border [V Size handles hi E

[V Caption [v System menu [ Minimize box

oK | Cancel

Basic colors:

Custom colors:

F]:::::::::::::: Hue133 Bed:[157
‘Sat: 133 Green: |205
Defite Custom Colors >» | E:°|°'|S°|":| L Iﬁ Blue: Iﬁ

- Cancel | Add to Custom Colors |

Click the Background Color box.

Select a light color by clicking on it.

Click OK to close the Color dialog box.

Click OK to close the Window Properties dialog box.

Te ™
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Window Properties B2

Always in memory specifies that this window's information should be loaded and always
saved in the ioDisplay computer's memory during Runtime. Normally, only opened or
iconified windows are saved in memory. Use this option for a window you know will be
opened and closed often, as it will save time when the window is opened. (There are trade-
offs when using this option: the more windows you have with this option selected, the

more computer memory is used and the more
time your initial ioDisplay setup will take. Having
fewer windows with this option uses less
computer memory, speeds up the initial

ioDisplay setup, but costs you time when a
window is opened.)

The Password Protect button lets you assign
a password to a window. When a password is

—

i~ Buntime Options
Mame: IMain W Always in memony [fastest access)
% Position: ID_ width: 200 I Operiwtien there are few alams
7| Dizable cluse if there are active
' Position; ID Height: IBDD alarms
[~ Allow control engine switching
Fazsword Pratect... |
-~ Contral i~ Behavior 1~ Backaground Calor—
¥ Barder |V Size handles + Child Y
¥ Caption [v Spstemmenu [v Minimize bos {~ Popup

assigned to a drawing window, a closed window
cannot be opened until the operator supplies
the password. Open windows that are iconified

ok | Cancel

Help

or hidden are not affected. You cannot assign a
password to a window that both contains an
alarm and has the Runtime option “Open when

there are new alarms” selected.

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.

oo K
3| \Nim (=] (@)%
/M [Brgl A o 58] L

]

x AN Y: 368
W H:
lIJ Tools

N
el A [ 2] 5|

bl

. 471 Y: 368

W

iiJTooIs
TNEERES
/[Pl A [pac] 5] I
0

. 471 Y: 368

W H:

Operator Interfaces

The Select tool is used to select one or more objects in the draw-
ing 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 per-
fect 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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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 win-
dow, 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 deter-
mined 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 numeri-
cal tables of data.

The Numerical Table tool creates a table that displays the con-
tents of ioControl float tables, integer 32 tables, and integer 64
tables.
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Creating an LED Display

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

create in the following steps:

g ‘," b ’: /

Text Field

ioDisplay Feature:

Tag:

ioControl
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1. Create an 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.

il ioDisplay Configurator - Monitor Convenience Store.UUT
File Edit Yiew Style Text Configure Tools Window Help

il Tools %]

O,

The dynamic properties of this graphic will be added later.

2, Create dynamic text.

a. Choose the Text tool.
b. Click below the circle and type #.
c. Click below the # to anchor the text.

1l ioDisplay Configurator - Monitor Convenience Store.UUT

File Edit Yiew Style Text Configure Tools Window Help

Q N Olo|o]ofw|
# y: 121
H:

The pound symbol (#) is a special character in ioDisplay that is used within text fields to
display values. The dynamic properties of this text field will be added later.
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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.

il ioDisplay Configurator - Monitor Convenience Store.UUT

File Edit Yiew Style Text Configure Tools Window Help

Inside Lighi

|\ID|D|O|O|’V\|
/\lB"Em 5]

4 )
To Create Text

The text tool creates a single line of text.

o Select the LT
Text tool. |\|D|D'O|G|"*’\|

f\ “—"@‘%@ o] (o
The cursor E

changes to X ﬁu Y: 366
anl-beam. _ W e

”~
7

o Click the location
for the text.

—

e Type your text,

o To complete the text, press
the Enter key or click
outside of the text.

\. J

4. Align the objects.

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

il ioDisplay Configurator - Monitor Convenience Store.UUT

File Edit Yiew Style Text Configure Tools Window Help

Inside Light
|
Q i\ [D[o[o]o]w
# 2221

¢. Right-click the items, and from the pop-up menu, select Align — Center.

] [ ] u
Tnside Light i x|
M\ |O|o]|o]o]w
- & /[Pl A e | S| T |
Copy
Paste E
Delete x 107 ¥Y: 81
- = Duplicate Vs G H: 128
Replace. ..
Line 4
Fill »
Text
Z-Order 2
Lo
FlipfRotate »  Right
Group Top
= Middle
Lock Position

Bottam
Unlock Pasition

Space Evenly Verticall
Dynamic Attributes, .. P i 1t

—— JP3CE 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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7-18

3.

b. Select Fill Color under Control Engine Driven Attributes.

Inside Light

u | ]

||

u u n
#

il =]
[E\|D|o|o]|o ||

[

x 116 Y: 113
W. B6 H: B6

Graphic Dynamic Attributes

‘ Object: Elipse

X:W

e ER o

Height: IF

— Control Engine Driven Attributes

— Operator Driven Attribute:

[ Lire Colar

Wisibility/Blink.
Horizontal Size [width)
Wertical Size [height]
Horizontal Position
Wertical Position
Alarm Point

Control Engine Status

EEEEHEE

Edit... I

M Horizantal Slider

[ ‘ertical Slider
LClear | [ Sendvalue

[ Send Discrete

[0 Send Sting

O windows

[0 Download Recipe

[ Upload Recipe

Edit... |
Clear, |

ll Securnty. |

v Focus-frame enabled v Beep enabled

HotKey [~ Bt [~ Shift [cone> =]

oK | Cancel

Help |

c. Click Edit.

Select discrete tags.

a. Inthe Setup By
field, select
Discrete.

b. Clickthe Tag
Selection button

Object: Elipse w110

Contral Engine Driven Attributes

| Bl

Operator Driven Attributes

Line Color

“wfidth: |53

(2.

This button
opens the
Discrete Tag
Selection dialog
box.

W Fill Calor
Yisibility/Blink
Horizontal Size [width]
Yertical Size [height]
Harizontal Position
“ertical Position
Alarm Point
Control Engine Status

Dynamic Attribute - Fill Color

Height: |59

" Current Yalue

(NOTE: In the Dynamic Attributes dialog
box, it is very important to select either

lag
I ame:
!
—Setup By Dizcrete
aM OFF

— Current Value

[Etatf values:

the Value or Discrete option in the Setup
By box, as this choice affects the tags that
will be available to this dynamic object.
For example, if you chose Current
Value, you would not be able to select a

digital point.
\ gital p

[eadbatd:

—

Cancel

o]

Help

J
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c. Inthe Item Type field, select Digital Output Point.
Notice that all of the
digital output points
. . C | Engine: Item Type:
that were configured in o e
your ioControl strategy Coitslonone
are listed in the [tem
Name field. Bgcause nteger
ioDisplay and ioControl
share a database, tag
names do not need to
Item Mame: .
be re-entered, merely ~ Selected Field
selected. Eeid  [ETESG— - |
. Outzide_Light El L I Bit [0-31): I
d. Intheltem Name field, . I
Select Inside L|ght Start Index: I Hum Elements:l
€. gl‘iCk OK_FO céoje the ‘ Beftesh Time: [Group 01 sec, 1sec] |7 ‘
iscrete Tag Selection
dialog box. 0K I Cancel Help |
4, Select red fill color for the On state.
a. Inthe Discrete field, click the black box underneath ON.

Tag

Iame:

UID Corvenience Store:lnzside_Light.State ﬂ
Setup By Discrete

v Dizcrete O OFF

" Curent ¥ alue

Current 4 alue

Color

Basic colors;

4

Customn colars:
JEmEEE s
ﬁat:lm ﬁreen:'ﬂ_
[Efitie Eostanm Balars »5 | ColrlS alid I:“"“:W BIge:ID_

Cancel |

Add to Custom Colors |

Select a bright red, and click OK to close the Color dialog box.
Click OK to close the Dynamic Attribute dialog box.

Leave the Graphic Dynamic Attributes dialog box open.
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5. 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.

a. From the Graphic Dynamic Attributes dialog box, click Send Discrete.

Inside Light = 3
DSt M [O|o[o|ofw|
¥ 1 NTNAEEE

[

Wertical Position
Alarm Point
Control Engine Status

n ] [ ]
# » 116 ¥Y: 113
W: 66 H: 66
Graphic Dynamic Attributes B3 .
Object: Elipse e |11B bt |113 width: IBB Height: IBB ‘
i~ Control Engine Driven Attibutes ————— 1~ Operator Driven Attribute:
[ ] Line Color Edit... | [ Horizontal Slider - Edi... |
O Vertical Siider
Visibility/Blink Clear | L] Sendalue Clear |
Horizontal Size [width) ‘M Send [is .
Wertical Size [height] [0 Send Sting
O windows
]
fcd

Download Recipe = T
Upload Recipe LI Lﬂlt‘v"l
V¥ Focus-frame enabled v Beep enabled

HotKey: [~ Chl ™ Shikt |<N0ne> vI

{i:]
B
B
[ Harizortal Position
B
i
1]

0K, | Cancel | Help |

b. Click Edit to open the Dynamic Attribute dialog box:
Dynamic atribute -sendDiscrete i |

—Tag

Mame:

~Source
(+ Fizeddata (" Prompt for data

—Fixed Data
{* Set ser Message: |

Ll Set Button Test: |

Prompted D'ata

" Toggle

 Beverse Elear Buttom Text: I—
foe " Direct
Coptr
0| (] 4 Cancel | Help |

=
Horizontal Size [width)
Wertical Size [height]
Haorizontal Position
Wertical Position
Alarm Point

Control Engine Status

j Send String
indows

Download Recipe
Upload Recipe ﬂ 4
[v Focus-frame enabled v Beep enabled

Hotkew: [ Cil [ Shift | <Mane> -

Ok Cancel Help
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c. Click the Tag Selection button( 2]).

Under Item Type, select
Digital Output Point.

e. Under Item Name, select
Inside_Light.

f.  Click OK to close the
Discrete Tag Selection
dialog box.

Tag

Mame:

Source

Dizcrete Tag Selection Dialog

LContral Engine: Item Type:

Chart

Control Engine
Counter

Digital Input Paint
Cligital Cutput Point

Integer
Mixed 140 Unit
Item Mame: -
-~ Selected Field:
Alarm
Freezer Door Status Field: IState LI
Outzide_Light Element: | Bit (0-31]: |

Start Index: | Hum Elements: |

‘ Hefrest Time‘l j ‘
oK E I Cancel Help |
6. Select Toggle action.
a. Under Fixed Data, select Toggle.
b Click OK to DymamicAtsbute Sendiscrete—— H]|
close the Tag
Dynamic o Name:
Attribute dialog Inside Light [I010 Station Tinside_Light State 2]
n n
box.
—Source
" o (¢ Fiveddata ¢ Prompt for data
[ [] =
# — Fived Data Prompted Data
" Set Wzer heszage: I
:: ) . SetButton Teat: | l
0 e
: LClear Button Test: I
Object; Elips | & Heverss
" Direct
Controller Driv
oK i I Cancel | Help |
Wizibility,

‘M Cend Dis

Horizontal Size [width) f
Send St

crete
ng

Wertical Size [height]

Haorizontal Position indows

Wertical Pozition Download Recipe

Alarm Foint Upload Recipe L|

Control Engine Status - -
v Focus-frame enabled v Beep enabled

Hat kep: [ Ctld [ Shift | <Mane> -

ak Cancel Help
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7. Close the Graphic Dynamic Attributes dialog box.
Click OK.
Inside Light Pl
" M\ |0|O|O]o]4
. £ [Brigl A [pav k| 75 L
" | ] g
& X 116 Y: 113
W: 66 H: 66
Graphic Dynamic Attributes
Object: Elipse w 6w [1137 widke 65 | Height [66

Operator Interfaces

i~ Controller Driven Attributes

Edit... |

— Operator Driven Attribute:

] Lire Colar [ Horizortal Slider i Edit.. |
Fill Colar [ ertical Slider
O isibility/Blink Clear [ SendValue Clear |
[ Haorizortal Size [width) Send Discrete
[ Wertical Size [height) [0 Send Sting
[ Harizortal Position O windows
[ Vertical Position [0 Download Recipe 7
[0 &larm Paint [0 Upload Recipe LI ﬂl
[0 Contral Engine Status :
V¥ Focus-frame enabled W Beep enabled
HotKey: [~ Ctl [ Shikt |<N0ne> vl
Cancel Help |
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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.
a. Double-click the #.

Inside Light Ll =
- N=[SIEIE
/> [Brl A [brc 2] B
O
e 3145 Y: 191
EEE e -

Graphic Dynamic Attributes

Object: Text e |145 e 191 width: |9 Height: |18 ‘
i~ Contraller Driven Attibutes ———————————————— i~ Operator Diriven Attribute
] Test Color Edi... | B Horizontal Slider Edi.. |

Wigibility/Blink

]
[] Horizontal Position Llear |
(]
.}

Wertical Slider

Send Value Clear |

Send Discrete
Send String
windows

Download Recipe =
Uploaad Recipe LI SECUrt.. |

“ertical Position

Text In from Contro

O
O
O
O
O
O
O

¥ Focus-frame enabled ¥ Beep enabled

HotKey: [~ Gt [ Shitt [<Nore> =]

0k | Cancel | Help |

b. Double-click Text in from Control Engine.
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2. Create a dynamic attribute.
a. Inthe Setup By
field, select
Discrete. Inside Light £0 x|
b. Clickthe Tag E\|D|C]|O|O|f\;\|
Selection S P Y T Py |
Dymomic Atzbute  Testnfrom Contoltngine K]
button.
~Tag
sl Mame:
=im bl
EmE | :i
—Setup By Walue Text Justification— — Mumenzal Format——; E
= Walue Deadbard: & Left & Decimal
Obiset. ot |I] (" Center  Heradecimal
(™ Shing " Right € Binary
Contraller Diriy ' Evponential
~ Discrete
On: Qff:
erliEal Position I I
oK I Cancel | Help |

v Focus-frame enabled v Beep enabled

HotKey: [ Ol [ Shift [<None> 7]

(a4 Cancel Help
3. Select a Discrete tag.
a. Intheltem Type field, . o - =
i
select DIgIta' Output R L S
Point Lontral Engine: Item Type:
i Chart
b. Inthe ltem Name field, Conrl Engine
select Inside_Light. Digtd lnpu Pt
J Lutput Foint
c. Click OK to close the Inieger
. . Mixned 10 Unit
Discrete Tag Selection
dialog box.
Item Mame: .
— Selected Field

Alarm
Freezer Door Status Field: I State j

Outzide_Light Element: I Bit [0-31]: I
Start Index: I Mum Elements: I

‘ Fiefresh Time: IGroup 01 zec, 1 sec) j ‘

QK { I Cancel Help |
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4, Complete the dynamic attributes.

a. Inthe Onfield, type ON.
b. Inthe Off field, type OFF.
c. Inthe Text Justification field, select Center.

Inside Light &l %]
\|O[o]o]o]
| - 1 A ey 1
Dynamic Attribute - Text In from Control Engine B3 .
—Tag
B Hame;
mim
EEE IUID Station 1:lnside_Light.State ﬂ
70 SetupBy Walue Text Justification Humerical Farmat— l
1~ Walue Deadbarid: O Left & [ecimal
Object: Test (+ Discrete |U {* Center ' Heradecimal
™ Shing " Right ' Binary
Controller Driven Attribu £ Exponentisl
Text Color 5
Wisibilty/Blink _DD'SC“’“’ » Note: Any text can
Huorizantal Positiol o i H
o [orF be put in the On
and Off fields, such

Cancel | Help | as Open and ‘
Closed, Running
v Focusframe enabled v Beep enabled and Stopped

HotKey [~ Ctl [ Shift [cMone> =]

Qg | 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.
+  Click the first object and then shift-click the remaining two.

2. Copy and paste.

a. Right-click the selected objects.
b. Choose Duplicate.
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c. Drag the new objects to the right. (Move the tool palette if it is in your way.)

“hside Light 'Tm%@;iﬂgjﬁt-' inside Light  Tnside Light
. C\CUt 7/ I. @ . 7 Q . Q .
Copy v/ » 4
Paste
3 Delete # # )
Replace. ..
Line r
Fill 2
Text r
2-Order v DO NOT GROUP OBJECTS WITH DYNAMIC ATTRIBUTES: It is tempting to
fiog . group the objects, but this will change the discrete objects with unique
i:;;Rotate . graphical dynamic attributes into one object with no graphical dynamic
attributes. You can assign dynamic attributes to a group and to individual
Group . . .
— objects, but assigned attributes are not preserved when you group or
bif:%rsf'?;m ungroup a set of objects.
Dynamic Attributes, ..

3. Edit text.
a. Clickin the window to
deselect the objects.
b. Click the Inside Light label Insicle Light :-[nsidguohh -
and then right-click the s e I —

Inside Light label. E:;y '
¢. Choose Edit Text. Paste ‘
d. Type Outside Light.

L
. 2 # Cuplis
e. Click OK. peple  EnterNew Test
|Outside Light

Font
Size.
il Cancel
Back

Style

Z-Order 3

Lock Position

Dynamic Attributes,

Attaching the Outside Light to Tag

The outside light has the same dynamic attributes as the inside light. You only need to
change the tags used by the control engine-driven and operator-driven attributes.
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1. Open the Graphic Dynamic Attributes dialog box for the Outside Light graphic.
a. Double-click the outside light circle graphic.

Inside Light Outside Light

v [113 | widke [55 | Heighe [55 ‘

Object: Elipse
-~ Control Engine Driven Attibutes———— 1~ Operator Driven Attribute:

[ Lire Colar Edit... | [ Horizontal Slider - Edit... |
Fill Color [ Wertical Slider

[ Wisibility/Blirk. Clear | [] SendValue Clear |

[ Haorizontal Size [width) &

[ Vertical Size [height] [0 Send Sting

[ Harizortal Position O windows

[ Vertical Position [0 Download Recipe T

[ &larm Paint [0 Upload Recipe LI SECLWI
O

Control Engine Status

¥ Focus-frame enabled v Beep enabled

HotKey: [ Cil [~ Shit [cNore> 7]

(8] 4 I Cancel | Help |

b. Under Control Engine Driven Attributes, double-click Fill Color.

Outside Light

Dynamic Attribute - Fill Color '

i Iag
M ame:
u| = :
|UID Station 1:Inside._Light State
] [] [ ]
~ Setup By Dizcrete
i+ Dizcrete o OFF
" Current Yalue - -
Object; Elipse
y — Current Yalue
Control Engine D' gh Attibutes B iz =
Line Color = | 4 4= | KO | 2 = | <
Fill Colar 1 1
isibility/Blink | | | |
Horizontal Size [width)
Wertical Size [height] [ adbEnd:
Huorizontal Position
|D
Wertical Position
Alarm Point
Contral Engine Status ok | B | Help |

—rETTT T

Cancel ‘ Help |

¢. Inthe Dynamic Attribute dialog box, click the Tag Selection button (ﬂ ).
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d. Under Iltem Name, select Outside_Light.

Tag

I ame:

LD Station 1:Inzide_Light. State

Setup By

Discrete

v Discrete O OFF

Discrete Tag Selection Dialog

LContral Engine:

Item Mame:

Alarm
Fre_ezer__D oor_Status

Item Type:

Chart
Control Engine

Digital Input Pairnt 1

[ligital Cutput Point
Integer
Mixed /0 Unit

— Selected Field
Feld  [state =

Element: | Bit [0-31]; |
Start Indesx: | Mum Elements: |

‘ Fiefresh Time: IGroup 001 zec, 1 sec) j ‘

e. Click OK to close the Discrete Tag Selection dialog box.
f.  Click OK to close the Dynamic Attribute — Fill Color dialog box.

Inside Light QOutside Light
. .
u .
. O .

== Graphic Dynamic Attributes

Object: Ellipse w247 S |113 ‘width: IBB Height: IBB
— Controller Driven Attibutes————————— 1~ Operator Driven Attribute:
[ ] Line Color Edi... | [ Horizontal Slider - Edi... |
Fill Color [ Wertical Slider
O isibility/Blink Clear [ SendValue Clear |
[ Harizortal Size [width) 5
[ Wertical Size [height) [0 Send Sting
[ Horizortal Position O windows
[ Vertical Position [0 Download Recipe :
[ &larm Paint [0 Upload Recipe LI SECLWI
[ Cantrol Enging Status
[ Eocus-frame enabled ¥ Beep enabled
HotKey: [~ Ctl [ Shift |<N0ne> vI
Cancel | Help |

Leave the Graphic Dynamic Attributes dialog box open.
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Change the Operator-Driven Attribute.

Although we are configuring this graphic with an operator-driven attribute, the digital
output point the light is connected to is controlled by the ioControl strategy. If the
Digital_Control chart is running, the state of the Photo_Sensor switch, not the operator,
will continue to determine whether the outside light is on or off. (You might also
choose to delete or disable the operator-driven 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 ioControl strategy.)

a. Inthe Graphic Dynamic Attributes dialog box, double-click the Send Discrete

attribute.
Dynamic Attribute - SendDiserete ]

~Tag
Mame:
[010) Station Tnside_Light State

~Source
{* Fizeddata (" Prompt for data

—Eixed Data Frompted Data i |BB Height: |66
" Set Serl e s )
7 = Wserhfessans: I Clperator  Attnbutes

Clear T
ol SebBuitton Test: I Horizantal Slider | Edit...
L LClear Buttar Test: l— Yertical Aider
" Reverse = : - Send Yalie Clear |
" Direct Send Discrets
Send String
windows =
oK Cancel Help Download Recipe :
| | Upload Fiesipe ﬂ Security...
-~

Cancel

Help

I¥ Focus-frame enabled v Beep enabled

HotKey [ Ol [ Shitt [cNones =]
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b. Inthe Dynamic Attribute dialog box, click the Tag Selection button.

=1

Tag

Hame;
LD Station 1:Inzide_Light State

Source 3(_[
IOBEPH Discrete Tag Selection Dialog o
Fived D LContral Engine: Itern Tupe: =
i Chart
" Set Control Engine
W Digital Input Pai
Digital Dutput Paint - Edit...
&+ Tog In_teger ; g
 Ret imed 1/0 Linit i
(" Diire -
oK Security
Item Name: . L‘
o ~ Selected Field
arm L
Freezer_Door_Statusz Field: IState j £ep ehabled

Inzide_Light
EMP Element. | Bty | bre> 7]

Start Indes: | Mum Elements: I

‘ Befresh Time; I j ‘
0K I Cancel | Help |
c. Select Outside_Light.
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: Text ¥ |19 “wfidth: |9 Height: |18
i~ Controller Driven Attibutes ————— 1~ Operator Driven Attribute:
: : : : [ Test Colar Edit... | Harizantal Slider Edit... |
Inside Light Outside Light [ Wisibility/Blirk. Yertical Slider

[] Horizontal Position LClear |

[] “erical Position

Send Value Clear |

Send Discrete

| |
=
=
[l
[0 Send Sting
o
=
O

Windows

Download Recipe -
# Upload Recipe LI Seuity.
{ |

(10 V¥ Focus-frame enabled W Beep enabled

Hot Key: [~ Chl [ Skt m

QK I Cancel Help |
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b. Inthe Graphic Dynamic Attributes dialog box, double-click Text in from Control

Engine.

Inside Light

Cutside Light

Object: Test

s |F

Controller Driven Attributes

Text Calor Edit...

Wisibility/Blirk.

Horizontal Position Clear

“Yertical Position

Width; Height:

Operator Driven Attibutes

“Wertical Slider
Send Value
Send Discrete
Send String
indows

[ Focusframe enabled v Beep enabled

HatKew: [ Cil [ Shift | <Mane> -

M Horizontal Slider Edit...

Download Recipe
Upload Recips ﬂ

Dynamic Attribute - Text In from Control Engine .
~Tag
Hame;
[[010) Station Tirside, Light Stats
b
~Setup By- Yalues Text Justification Mumerical Format—— —J
" Walue Deadband! o Left & Decimal
* Discrete |D " Center € Hexadecimal
™ Shing " Right € Binany
" Exponential
~ Discrete
On: Qff:
Jon |oFF
oK | Cancel | Help |

c. Inthe Dynamic Attribute dialog box, click the Tag Selection button.
d. Select Outside_Light.

Dizcrete Tag Selection Dialog

LContral Engine:

Tag

I ame:

LD Station 1:Inzide_Light. State

Setup By Dizcrete
v Discrete O OFF

Item Type:

Chart

Control Engine
Digital Input Paint
| Cutput Point

Mimed 1/0 Uit
Item Mame: .
- —Selected Field
Alarm
Field  [State =l

Element [ Bitjo3i}
Start Index: | Mum Eleme

I_
i I_

Befresh Time: | Group 0 [1 sec, 1

zec] ﬂ ‘

e. Close all dialog boxes.

Operator Interfaces

7-31



SNAP Ultimate I/0 Learning Center

Testing the Project

1. Run your project.

Select File =+ Save Project and Load Runtime.

2. Close the Event Log Viewer.

Your ioDisplay 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.

ioDisplay Runtime - Monitor Convenience Store UUI

& Event Log Yiewer

3. Use the operator interface.

a. Turn on and off the Photo Sensor switch on the load panel.

The change in state of the outside light (triggered by the Photo Sensor switch)
shows red and black and ON and OFF.

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.

=z ioDisplay Runtime - Monitor Convenience Store.UUI

File Wiew Alarm Window Help

<3 Main

Inside Light Outside Light

ON OFF

¢. Click the 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:
ioControl is controlling this light based on the state of the photo sensor.)

4, Close ioDisplay Runtime.

a. Choose File = Exit ioDisplay Runtime.
b. Click Yes to acknowledge the Exit ioDisplay 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 ioDisplay. 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.

gl ioDisplay Configurator - C:\Dpto225U10 Learning Center\Project\Monitor Convenience Store UUI
Edit
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b. Select Tanks in the Categories field.

i ioDisplay Configurator - Monitor Convenience Store.UUI Click here to copy any
File Edit Miew Swle Tewt Configure Toolz ‘Window Help .
- selected graphic.

([Main

+« 3ymbol Factory - Tank 26 -E_IE I
File Edit Wiew Options Help

Preview Symbols

Click here to see the
options for any selected
graphic. (You can copy
ﬂ the tank as it is shown,
or you can choose
options to change the
color, background, and
orientation of the tank.)

Ny

-

Categories

Process Cooling
Process Heating
Pulp & Paper
Pumpsz

Safety

Scales
Segmented Pipes
| Sensors

Tank Cutaways
T anks Cancel |
Textures

Walves

Wehicles

Defaults |
e ater & W astewater
Aif e CoLl

| — Orientation Help |
Flip: I Mone 7 l
a - Rotation: I 1] = l

—Ewport Options——————————————
Find the Tanks category among Background Color: O
64 categories of symbols.

Symbol Options

— Fill Colar ok

Fill Color Mode: I Shaded &7 l

Fill Colar: ianal

2. Change the options for a Symbol Factory graphic.

a. Click atank to select it.

b. Click Options.

¢. Select Shaded from the Fill Color Mode menu.

d. Click the Fill Color box and choose a color.

e. Click the Defaults button if you wish to restore the image.

f. Click OK to close the Symbol Options dialog box.

3. Paste the Symbol Factory graphic into ioDisplay. (Moo 5ymbol Factory wil ™

a. Make sure the tank you want to paste into copy graphics as either a
ioDisplay is selected. bitmap or a WMF file. To

b. Click Copy. change the file type—for

c. Close the Symbol Factory by clicking the X in the example, to remove the
upper right-hand corner. square border of a

d. Click anywhere in the Main drawing window to bitmap—in Symbol
make ioDisplay the active application. Factory, see

e. Right-click in the Main window and select Paste. kOptionS — Configure. y
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4, Resize the tank graphic.

a. Choose the Select tool.
Click and drag the tank to the lower left-hand side of the window.

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.

4 _ )
Resizing a Graphic:

.. & oD

Move the hand cursor to the
lower-right drag handle
(one of eight small boxes
indicating selection).

When the cursor changes to an
arrow, click the handle and drag
to resize the graphic.

\ J

5. Create a dynamic rectangle.

a. Selectthe
Rectangle tool
from the Tools
window.

b. Position the
mouse over the Inside Light ~ Outside Light

tank. i\ |O|o[o]o)w

c. Clickand hold
the left mouse
button.

d.  While holding i :
the mouse
button, move the
mouse in a
diagonal motion
to create a
rectangle.

e. When the
rectangle hasthe
desired shape,
release the

mouse button. #H#### Gal.

il ioDisplay Configurator - Monitor Convenience Store.UUT
File Edit Yiew Style Text Configure Tools Window Help

6. Adjust size and placement.

a. Choose the Select tool.

7-36  Operator Interfaces



SNAP Ultimate I/O Learning Center

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.

Assigning Dynamic Attributes

1. Add a vertical size graphic dynamic attribute.

a. Double-click the rectangle.

b. Inthe Graphic Dynamic Attributes dialog box, double-click Vertical Size (height)

as the attribute.

Horizontal Position

Dynamic Attribute - Height B3 '
~Tag
Mame:

M awimum Value: |
Iinimum % alue; I

Max Percent Height: |
i Percent Height: I

Wertical Position
Alarm Point
Control Engine Status

(] 8 Cancel

— &nchor
" Top (+ Center (" Bottom Deadband: |U
oK | Cancel | Help |
Bl b
l Upload Recipe ﬂ
Iv Focus-frame enabled v Beep enabled
HotKey: [~ Cl [ Shift [<None> =]
Help

Operator Interfaces
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7-38

2. Assign a Tag.

a. Clickthe Tag
Selection button.
b. Inthe ltem Type Hame:
list, select Analog
Input Point.
C. In the Item Name [ Tag Selection Dialog
“St' SeIeCt LContral Engine: Item Type:
Fuel Level. 110 Station 1
L Analog Dutput Point
d. Click OK to close Chat
Control Engine
the Value Tag Float
. . Integer
Selection dialog
box.
Item Mame: .
e R — Selected Field:
Sre_ perature Field: IVaIue j
Element: I Bit [0-31]: |
Start Index: | Mum Elements; |
‘ Refresh Time: IGroup 0[1 sec, 1 sec) _j
ak, i I Cancel Help |
3. Enterthe height scaling.
a. Type 10000 in the ‘TNag
. . Hame:
Ma’x'mum Value fleld' IUID Station 1:Fuel_Level Value ﬂ
b. Type 0inthe Minimum
Value field.
YOU haVe chosen the fU” Mja:n.:imum Walue: I'IDUDDD Mjax F'erc:entHPTight: ;DD
range Of VaIUeS to Minimum ' alue: I Min Percent Height: I
monitor for this tag (0- i
10,000). An object does ' Top () Center @ Deadband: [0
not have to monitor the
entire range of values. A ok | concal Hep |
subset of 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 Ointhe 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.

Operator Interfaces
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f.  Click OK to close the Dynamic Atribute-Height dialog box.
(Leave the Graphic Dynamic Attributes dialog box open.)

4, Add the fill color graphic dynamic attribute.
a. Double-click the Fill Color attribute to open the Dynamic Attribute-Fill Color dialog

box.
]|
Dynamic Attribute - Fill Color %] .
Object: Rectangle b ~Tag
I ame:

Contraller Driven Afkd I sl ﬁ
Line [
Visibilty/Blink FaE B
Harizantal Size [width) " Discrete an [EE

v Wertical Size [height] {* Curent Value
Haorizantal Position
Wertical Position
Alarm Point — Current Yalue
LCutoff walues:

Caontrol Engine Status

Cancel | Deadband:
= IU

oK | Cancel | Help |

b. Make sure that Current Value is selected under Setup By.
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5. Assign a tag.
a. Click the Tag Selection button.

5]
Object: Rectangle " Tag
N amie:
Contraller Driven Attributes | e
Line Color
M _Fil Color :
[P Setup By Discrete
i ¥alue Tag Selection Dialog
v ;
v LControl Engine: ltem Type:
B L0 Station 1 Analog Input Point
; Analog Dutput Point
Chart
0 Control Engine
Float
Integer
T ~ Selected Field
Store_TeMjperature Field: IVaIue j
Element; I Bit [0-313; |
Start Index: I Mum Elements: I
‘ Fiefresh Time: IGroup 001 sec, 1 sec) j ‘

oK I Cancel | Help |

b. Inthe Item Type list, select Analog Input Point.
¢. Inthe ltem Name list, select Fuel_Level.
d. Click OK.

6. Configure a color change.

You can configure the Fill Color of the tank to be based on I/0 values. For example, if the
tank level is less than 1000 gallons, the level indicator could change to red.
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a. Inthe Dynamic Attribute-Fill Color dialog box, type the following cutoff values, left
to right in the order shown here:

1000 2000 5000 9000
Iag
M ame:
IUID Station 1:Fuel_Level Value ﬂ
—Setup By Dizcrete
= Discrete | mEF

' Current Yalue

— Current Y alue

LCutoff values:

| | |
N EH EH BE =
[Deadband:

—

QK | Cancel | Help

Assign colors to each range.

a. Click the left color box (which corresponds to the lowest range).
b. Inthe Color dialog box, click a red color.

Tag
Mame: Color K .
LI Station 1:Fuel_Le: Basic colars:
(I (il (1 i
Setup By FFECEE N
(" Discrete -.----.
(v Curert ' alue . . - . - - - . 4

ElEEENEEN
EEEENT .

Custom colors:

-I_I_I_I_I_I_I_ - Hug:ID_ Bed: |255

[ieadband: I_ I_ I_ I_ I_ I_ I_ I_ Sél: Im Green: IU_
’g— Defire Custom Colors 55 | ColorlSglid Lum; IE Elue: ID_

Cancel | £dd to Custom Colars |
DK | Comeem———m— l

c. Click 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, close all dialog boxes.
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8. Verify the tags assigned to your graphic.

You can place the selection cursor over a graphic to read the tags assigned to it.

a. Click the rectangle.
b. Place the cursor over the rectangle.

Input: LI Station 1:Fuel_Level Yalue Both tagS should be as
Input; UIO Skation 1:FueI_LeveI.VaIue ShOWn here.

##### Gal

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.

1. Load the bitmap.

a. Select Choose Bitmap from the File menu.

Edit Miew  Style Tegt Configure Tool: ‘Window Help
Hew Project.. T
Open Froject..,
LCloze Froject

Save Project
Save Poject Az
Save Project and Load Runtime

Project Path
Fazzword Protect Project. ..
Configurator Options. ..

Frinter Setup..
Frint...

Chooso A Bimap. R
Logk jn: |a Praject j gl

1 DeAOpto228 10 Learning Center'Projectskonit

Exit

File name: IFacepIate.bmp Qpen I
Files of lype: IAIIBitmaps [*.BMP] LI Cancel |

b. Navigate to the C:\Program Files\Opto22\UIO Learning Center\Project
directory.
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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.

N O|o|o|olan

b. Click below the bar graph to place the bitmap.
c. If you 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. Selectthe Text tool from the Tools window.
b. Click anywhere in the drawing window.
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c. Inthetextbox, type ##### 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 #### #4.

4, Make the text bold.

a. Choose the Select tool and select the text.
b. Right-click the text.
c. Select Bold from the Style menu.
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Drag the text to the display.

on oo

Align the display and text.

a.

Place the mouse over the text.

Click and hold the left mouse button.
Drag the mouse to move the text to the display bitmap.
Release the mouse button when the text is in the desired place.

Inside Light

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

|I Tools

|\|D|D|O|O|*’V\|

X 376
W 73 H: 18

N 257

Eu####.# GaIE

Cut
Copy
Paste
Delete
Duplicate
Replace. ..
Line: ¥
Fill 3
Text 3
——————  Z-Order »
- Lo
Size L4
Flip/Rotate 3 Right
Group. Top
= Middle
Lock Pasition
- Bokkom
Lnlock Position
Space Evenly Yertically
ic Attributes, ., 3
Ehnaic ALahutes Space Evenly Horizontally

= REAEEE Gal
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7-46

7.

a.

C.

iR G

Assign a tag to the tank level display.

Click 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.
Double-click Text in from Control Engine.

Dynamic Attribute - Text In from Control Engine .

—Tag

Mame:

ﬂ

Graphic Dynamic Attrib

Object: Test

— Control Engine Dri

—Setup By
& Yalue
" Discrete
" Shing

Walue
Deadband:

o

Text Justification
) Left

" Certer
 Right

— Discrete
[0

[

Cancel | Help |

[+ Eocus-frame enabled ¥ Beep enabled

HotKey: [~ Bt [~ Shit [<hore> =]

QK | Cancel Help

Assign the tag.

In the Value Tag Selection dialog box, do the following:
Make sure Value is selected under Setup By.

a.

I

Operator Interfaces

Click the Tag Selection button.

In the Item Type field, select Analog Input Point.
In the Item Name field, select Fuel_Level.
Click OK to close the Value Tag Selection dialog box.

¥alue Tag Selection Dialog

Lontral Engine:

L0 Station 1

Item Mame:

Fuel Level
Store_Temperature

Cancel Help |

E3
Item Type:
Analog [hput Paoint
Analog Dutput Point
Chart
Control Engine
Float
Integer
— Selected Field
Fisld: [value =l
Element: I Bit 0317 I
Start Index: I Mum Elements: I

Refresh Time: IGroup 001 sec, 1 sec) j ‘
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In the Dynamic Attribute

dialog bo. do the following:
# :
. . —Tag
f.  For Text Justification, [
choose R|ght. IUID Station 1:Fuel_Level ¥alus ﬂ
g. Click OKto close the — _
. . . —Setup By Walue Text Justification Mumerical Format——
Dynamic Attribute dialog v S || i i
box. = Discrete IU = Center = Hexadecimal
.  Sting & B ® B
h. Close the Graphic
. . = Exponential
Dynamic Attributes
dialog box. ~Discrete

r !
QK I Cancel | Help |

Running Your Project

1.

Save your work and go to ioDisplay Runtime.
+  Select File =+ Save Project and Load Runtime.

If you are making many modifications to an ioDisplay project, it is advisable to save the
project at least every 15 to 30 minutes.

Test the project.

a. Click 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.

¢.  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.

Exit ioDisplay Runtime.

a. Select Exit ioDisplay 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 was not updated nearly as fast as the meter on your load panel. 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
ioDisplay graphics. Every ioDisplay 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.

Operator Interfaces
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1. Change the refresh time for Group 0.
a. Select Refresh Times from the Configure menu.

File Edit View Style Text | Configure Tools Window Help
{U | Control Engine(s)...

Alarm Paints. .,
Alarming Setup, .,

Inside Ligk
Historic D& g tiethT .
it Refresh Times
SUperTren  Groups0- 6 | Groups 7-13 I
Applicatior  — Mame —Scan Rate
Sounds... Value
Windaw St [Gowo I—_
# Recipes... oL =
Scanner Lo |G[DUD ! !
Runtime. ., IG[DUD 2 .
IGroup 3 I 1
|Gr0up 4 | 1 ISeconds 'l
/‘V‘,Z |Gr0up 5 | 1 |Seconds 'l
IGroup B | 1 |Seconds 'l
oK I Cancel | Help

b. For Group 0, type 100 in the Scan Rate — Value field.
In the Scan Rate — Units field, select Milliseconds.
d. Click OK to close the Refresh Times dialog box.

o

2. Save the project and load ioDisplay 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 ioDisplay Runtime from the File menu.
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TRENDING

SKILLS

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

SCENARIO

You now have an operator interface for a computer connected to your SNAP Ultimate
I/0. 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 Ultimate /0, and the capabilities of this
interface are determined by the developer using ioDisplay Configurator.

In this lesson, you will enhance the monitoring capabilities of your operator interface
by using ioDisplay’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.

CONCEPTS

SuperTrends

The ioDisplay 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
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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
R — S E—

To00m. 00 . .
é db Major Divisions

,/—n—n\——" Y-axis
75C .00 ’_e‘

/ R

Y-axis scale indicates
range of values for Two out of 16
selected pen. possible pens are
shown. Each pen
represents a tag.
250 .00 Tags with different
scales can be
plotted on the
same SuperTrend.

X-axis scale always
lots time.

Y0 14:25:1 P 14:25: .4

02/13/2003 02-13/2003

o o] e 2] R IFe= uio Station 17 uel_Levelvaue BN E

— 1 T

Change Scaling Active pen Select pen Switch to
(affects current Historical mode
runtime 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

Beginning =3 14|« «[ » |

Back one I

trend screen

Back one
major division

15000.00
|
|
\
11250.00
a i
—] [
\ Clicking a pointon |
SR i \ /I the X-axis prowd.es
| precise information. _|
~
N
Value: 5848800781 b
Scan Time: 14:30:21.182( |
‘Scan Date: 03-25-2002
3750.00
== |
i
|
I
000
00 142600 14:28:00 14‘3|]En 14:32:00 14:34
go2 03-25-2002 03-25-2002 03-25-2002 03-25-2002 03-25-2
w | o ‘QI QIQ I |[=e= w10 station 1:Fuel_Levelvalue BN
~ T
Switch to

Forward one
major division

Forward one

trend screen

View end of log

About ioDisplay Windows

for viewing a lenger time span.

~
‘ L Zoom out: Compresses the X-axis
Normal view

Zoom in: Stretches the X-axis
for detailed view.

real-time view

In this and the following lesson, you will add additional windows to your project. As
you work in ioDisplay Configurator, the appearance of your project closely mimics the
runtime result. It is easy to forget that some features in the ioDisplay Configurator user
interface are actually controlling the ioDisplay 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

Trending
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desired defaults in runtime, so ioControl 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:

Runtime Setup

p al'n
Close  Trends
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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

HC

Eile Edit i

~IN|Olo|o|o]a

4 Style Text Configure Tools | Window Help
il Tools | X} i

windows in ioDisplay Configurator:

New. .. |
Open. ..

(A b B L

X
W

Light ht

194 Y: 293
H:

%
The Copy, Delete,
and Properties
options act on
the currently open
window.

—_—

All open windows
in the project
are listed here.

Any windows created

in the project but NOt  e———

currently open are

shown here.

Dpen Windows

|
Currently Closed Windows:
Alarms Select All |
Deselect Al |
Inverse |
[ ok | cance

Help
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ACTIVITY

Preparing for the Lesson
Make sure your ioControl strategy is loaded and running on the SNAP Ultimate
controller/brain.

You can use the ioProject utility ioTerminal to check if your strategy is running. (See
‘Preparing for the Lesson” on page 2-5).

Make sure ioDisplay is running and your project is open.
Creating a New Window

1. Create a new window.

Select Window = New.

2. Configure the window’s attributes.

Eile Edit Yiew Style Text Configure Tools | \Window Help

| §i/Main

Inside Light Cutside !

s iili=

New Window

— Buntime Options

Mame; ITrends [~ Alwaps in memory (fastest access)

 Position: |5 width: I?ED [~ Dpen when there are new alams
# - — ™ Disable closs if there are active

' Position: l5 Height: |52D alarms

[~ Allow control engine switching

Password Pratect... I

— Contral i~ Behavior Background Color—
Ve ¥ Border [V Size handles (+ Child lrl:l

¥ Caption v Systemmenu [v Minimize box " Popup

ak. I Cancel | 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.

¢. Click OKto close the New Window dialog box.

8-6 Trending



SNAP Ultimate I/O Learning Center

Creating a SuperTrend

1. Draw a SuperTrend.

a. Select the SuperTrend tool from the Tools palette.
b. Clickand dragin the Trends window to draw the SuperTrend.

il ioDisplay Configurator - Monitor Convenience Store UUI

File Edit Yiew Style Text Configure Tools ‘Window Help

foveerts . EEH|

[iToos K&
NEEEERE

]

X 194 Y. 293
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Your SuperTrends graphic should appear as shown here:

il Trends H=

[\ [T[o]o]o]

11 N 11
07 0

W ] @ e & I Ble

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.

2. Select SuperTrend setup options.

a. Choose the Select tool.
b. Double-click the SuperTrend.

&7 |
NEEEEE|

SuperTrend Setup

Setup |><-axis I r-axiz I Zoom I Hot Ke_l,lsl Pens 1-8| Pens 9-18'

Trend Type- Histarical Setup Colar = ;/\ |B"P| A |E:\£ | @| |Y|T|
" Real-Time Computer 5aving D ata to File: Backaround: 7 E
i RLIetan |Localcomputer |
2 E'Smb'f“‘:j I X 45 Y 36
ombine LogFie.. | 8 W: 637 H: 404 1

ID: 00

{+ TextFile (" BinaryFile

¢. Inthe Trend Type field, make sure that Combined is selected.
This SuperTrend will plot both real-time and historical data.
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3.

d.
e.

In the Refresh Time field, select Group 2.
In the Disable Scanning field, select Never.

(About 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 ioDisplay 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.

\.

Change SuperTrend background color.

a.

Click the Color — Background box.
This opens the Color dialog box.

Choose a light

gray color. |
. Setup | 5-auiz | Yeasis | Zoom | Hot Keys | Pens 1-8 ] Pens 3416
Click OK to close ] ] ] ] ]
. Trend Type | Hiztorical Setup Color
the Color dlalog " RealTime Computer Saving Data to File: Background:
box. PNl Local computer :

= Combined
Bl Log File...

Ir. An

| Basic colors:
Befrezh Time; m E‘E I_ I_ ! I_ - l_ l_ _
e ]N_ll_l_l[_-.- i
Dizable Scanning: |Mes - - - - - - . m
I
ENEEEEEN
N [ ]
Custom colors:
e
Sat: IU_ Green: [1592
Wefine Etstom Calars 2 | ColorlSalid Lurn: Iﬁ Blue: Iﬁ
Cancel | Add to Custom Colors |
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4, Select X-axis options.
a. Click the X-axis tab.
. . 5 Trend 5
b. Inthe Time Span field, enter Shati e =
30 Seconds. Setup  H-awis |Y-axis I Zoom I Hot Ke_l,lsl Pens‘I-SI Pens 9-18'
. . — Grid
The trend will display 30 - |
seconds of data at one time. b diviions: [15 | [Secorss =]
c. Inthe Major divisions field, Minordivisions: [3
enter 15 Seconds. =
The trend will have a major Major divisions: [l
division every 15 seconds. Minr divisions: ||
. P . Labels:
d. Inthe Minor divisions field, = i
type 3.
Cancel Help
Each major division will have

3 minor divisions. For this
example, there will be a minor division every 5 seconds.

e. Inthe Colors section, change the Major divisions color to black, the Minor divisions
color to white, and the Labels color to dark blue. These colors provide good
contrast to the light gray background of the trend.

5. Select Y-axis options.

Select the Y-axis tab.
b. Inthe Grid section, type 4
in the Major divisions field

and 5 inthe Minor divisions pa Scale
fleld Maijor divisions: |4 Scaling: ¢ Default % Pen

Minor divisions: |5 [Lreraulthd aw, walue: I‘]UU_UU

[reraultdim: waluer jo.o0

o

SuperTrend Setup E3

Setup I Heawis  Y-ais |Zoom I Hot Ke_l,lsl Pens‘I-SI Pens 9-18'

c. Under Scale make sure the
Scaling is set to Pen.

d. Inthe Colors section, change ~Celor
the Major diViSiOnS Color to Major divisions: (¢ Eolor- = Active Pen Color
black and Change the Minor Minar divisions: (& Eolorl:l " Agtive Pen Calo
divisions color to white. Labeks: Cooom| |
e. Forthe Labels color, select
the Active Pen Color option. ok | Cancel Help

The labels color will be the
same as the color used to plot a selected tag.

6. Select zoom options.

The Zoom options allow you to configure the zoom levels for the X-axis in historical
mode.

8-10  Trending
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a. Selectthe 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 asthe Time
Span.

The Time Span is the amount
of time displayed in the grid
when in Zoom In mode.

SuperTrend Setup E3

Setup I Heawis I ‘-axiz  £0om | Hot Ke_l,lsl Pens 1-8' Pens 9-18'

Historical Time-5pan Zoom
Zoom |n Zoom Out

Time Spar: |1 5 ISeconds j |1 0 IMinutes j
M ajor division: |5 ISeconds j |2 IMinutes j
Minor divisions: |5 |4

Cancel | Help |

c¢. Enter 5 Seconds asthe Major divisionand 5 seconds as the Minor division.
d. Inthe Zoom Out section, enter 10 Minutes asthe Time Span, 2 Minutes as
the 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.

¢. Under Hot Key select Ctrl.

SuperTrend Setup E3
Setup I Heawis I r-ais I Zoom  HotKeys | Pens 1-8' Pens 9-18'
— Command Hot Key
Zoom |n Modifiers: W Chil  — Shift
Zoom Mormal
Zoom Out Kew: <M -
Zoom Pen 2 = J
<Maone: -
A =
B |
Log - Begining C
Log - Back Screen D
Log - Back E
Log - Forward F
Log - Forward Screen G
|
J -
QK I Cancel | Help |

In the Key dropdown list, select H.

e. Click OK.

Configure Pens.
a. Selectthe Pens 1-8 tab.

This dialog shows all of the pens, whether or not they are enabled, and the color of

the pen.

Trending
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b. Click the Modify button for Pen 1.

Setup ] gz ] r-auis ] Zoom ] Hot Keps Pens1-8 l Fens 9-18]

| |ERend: | |:|

 Penz | [ ] Madiy.

I Peng | [ ] Modis.. |

S S uperTrend Pen 1 |
[ Fen: |— ﬂame:l

[~ Penk: |— Tag l 3

[~ Peni: |— Range Line Paint marker

[~ Peng: |—

an Walue: I‘IDD.DD LColor: l:l [+ Enabled
Min W alue: ID.DD “idth: |2 Size: |2

(1|8 I Cancel | Help |

¢. Click the Tag Selection button.
d. Select Analog Input

o
Pointin the Item Type e x|
field. i em Type

. Analag Input Point
e. Select Fuel_Levelin Analog Uiput Pt
ar
the Item Name field. Contral Engine:
. Dvigital Input Paint
f.  Click OK to close the Dighel Ot Point
. oal
Value Tag Selection Intsger
dialog box.
Item Mame: .
— Selected Field
Store_Temperature Field: IVaIue j
Element: I Bit [0-31]: I
Start Index: I Mum Elements: I

‘ Eefrest Time: I j ‘
QK E I Cancel | Help |
g. Type Fuel Level forthe Name.
(Note that you can use spaces in pen names.)
Setup ] gz ] -auis ] Zoom ] Hot Keys Pens1-8 l Fens 9-18]
™ Penl: | Clear ‘
I Penz | - e oz | .
= Pen ’7 uperTrend Pen
et ’7 Mame: IFueI Lewvel
[ lEhE: ’7 Tag: IUID Station 1:Fuel_Level Value ﬂ
I~ Penk: Range Line Faint marker
Rz [ | MaxVee [Too00.00 coor [ ¥ Enabled
 Peng ’7 Min Y alue: ID.DD width: |3 Size: |2
Cancel | Help |
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h. Type 10000 for the Max Value. This value describes the value of the line when it is

at the top of the trend.
i.  Type O for the Min Value.
j.  Select a bright blue color for the Line Color.

k. 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.

I.  Click OK.

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):
Item Type: Analog Input
Item Name: Store_Temperature
Field: Value
Pen:
Max Value: 100
Min Value: 0
Line Color: Red
Line Width: 2

b. Disable the Point marker.

Setup | H-axis | Y-asis | Zoom | HotKeys Pens18 |Pens 316 |

v Penl: |FuelLevel |:| Modity... Clear |
- [ e

| |
=
o
=
I

LI[Rer | |:| Modity...

|| Pend: | [T o
e SuperTrend Pen 2

[~ Penf: |

— [ Mame: IStore Temperature

[~ Penk: |
T Tag T

I~ Pen? | Ll IUID Station 1:5tare_Temperature.alue

[~ Peng: |

Fange Line
bz W alue: |‘IDD.DD LColor: -
Minahue [000 | | widk[2

|

Cancel | Help |

¢. Click OKto close the SuperTrend Pen 2 dialog box.

Trending
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10. Verify that you have two pens configured and enabled.

i ioDisplay Configurator - Monitor Convenience Store.UUT
Eile Edit Yiew Style Text Configure Tools MWindow  Help

5 {/ Trends PR S|

e SuperTrend Setup %]

Setup | Xeasis | Y-aris | Zoom | HotKeps Pens 16 | ens 516

IEUEJ_Lgvel . Madify... |_§ITei|
[ Pen2: [Store Temperature . Madify... |_§ITei|
I Peng: | []_Modiy... | Clear |
______ [~ Pend: | D Madify.. |ﬂ|
[ Pen5: I |:| Modify... |ﬂ|
I Pents (] _Modiy.. | _Clar |
[ ] Modiy. | Clar | | S
[ _todiv. | _cha |

Cancel | Help |

11. Close the SuperTrend Setup dialog box.

a. Click OK.
A message on memory usage by the new SuperTrend is shown.

SuperTrend Setup

Setup ] Heauis ] r-ais 1 Zoom 1 Hot Keys Pens1-8 ] Fens 9-18]

O O
v Pen2: JStore Temperature D Madify... Clear

| (EPERS: | |—| b adify... | Clear ]

[ Pend: I‘_‘ ioDisplay Configurator -

[~ Penf: r ) ‘Based on the current settings For refresh group "Group 2", this ‘SuperTrend will use:

1 ME of RAM ta draw 60 data | paints in ioDisplay Runtime,

[ Penk: " . i i :
i ]_. Any Future changes of the refresh rate will affect these values,
[ Penf: _ _ _ ' _
Do you wish to keep these settings?
[~ Peng: ,—

] R
b. Click Yes.
Testing Your Changes
1. Save your project and load ioDisplay Runtime.

a. Select File = Save Project and Load Runtime.
b. Close the Event Log Viewer.
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2. Open the Trends window.

a. Select Window = Trends.

=z ioDisplay Runtime - Monitor Convenience Store.UUI

File Wiew Alarm | window Help

Switch Contral Engines. ..

Close...
In  1Main
OM

Light

OFF

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.

b. Rotate the Fuel Level potentiometer and notice the change to the SuperTrend.

=z ioDisplay Runtime - Monitor Convenience Store.UUI

File Wiew Alarm  Window Help

T0000. 00
750000 ./\.

500000 / £

250000
eI 09:15:15 09:15;
104 11,23-2004 11,232
] ale @ RF=rueie ENEE

e Fuel Level ‘
& Tem)|
[ |

¢. Click the drop-down menu at the bottom of the SuperTrend.
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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 ioDisplay
Configurator, but you can change
the scaling in Runtime by clicking
on the Scale button.

e. Click the Scale button.
f.  Type 60 inthe Minimum Value

Scale Range
’7 P awirnum Y alue: |‘IDD.DD

[ 77—

SuperTrend Pen Scale

Mame; IStore Temperature

Minimurn Y alue: I

Cancel | Help | 1

field.
g. Click OKto close the SuperTrend
Pen Scale dialog box.

J’__‘ B"‘ Store Temperatune

o ele

Notice that the SuperTrend X-axis is showing a scale of 60 to 100.

3. Examine the historic trend.

a. To switch to Historic mode, click the Historic Mode button (ED.

SuperTrend Historic Log Files

Awailable SuperTrend histonic log files:

EE N\

| End Time

File Mame Start Time
RO 0307259, 700 07/29/2003 12:02:28.838

07/23/2003 12:06:21.032

J_ ()8 E I Cancel

Help

15%\7
03-25%002

- Ble

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
ioDisplay 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.
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d. Click on a point marker on the trend plotted by the active pen. ioDisplay pops up a
box that lists the point’s value and time/date stamp.

<z Trends

10000, 00

7500, 00 —AValue:_?QE?.601562
Scan Time: 09:15:26 568
Scan Date; 11-23-2004

N

5000 .00 7

2500.00
9,02 [ 09.15.30 0915 45
| 112372004 11/23/2004
|« | &[S Q] RF=ruliev EIEEE

e. Switch back to the real-time trend by clicking the Real-time Mode button.

Notice that the real-time plot has no gaps in the data. ioDisplay 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 ioDisplay Runtime.
b. Click Yes.
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Using Windows in the Operator Interface

The SuperTrend is in its own window, and you used ioDisplay 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. ioDisplay 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.

1. 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. Click Password Protect.
d. Type a password in both fields.

NOTE: Passwords are case-sensitive.

E.il.e Edit Wiew Style  Test Qonfiﬁure Toolz
{ﬂ Mew...
%‘ﬂ = Close...
& o
LDelete
1 Trends
2 Main
Window Properties
Buntime Options
Mame: ITrends [ Alwaps in memory [fastest access)
W)=t thiere ==
% Pasition: |3D_ width: [750 ™| Uperiwbetithens are new alam
R e e e
* Position; |43 Height: |549 lEie
[~ Allow contral engine switching
— Control Behavior Background Colo
¥ Border |V Size handles { {+ Child ‘ {’—|
[ Caption [ Systemmenu [ Minimize box Enter Window Pazsword
0K | Eeri | Help | Enter Password: I"""
Confirm Password: I"""
Cancel | Help |
e. Click OK.

f.  Close the Windows Properties dialog box.

2. Copy a button graphic from Symbol Factory.

a. InioDisplay, choose Edit =+ Paste from File =+ Symbol Factory.
b. Choose the category Icons and Bitmaps.
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3.

C.

+ « 3ymbol Factory - Chart icon [large]
File Edit “iew Options Help

Select the Chart icon and click Copy.

IS[=] E3

Preview

Symbals

Copy

Options

Chart icon [large]

Categories

Heating ;I
HWAC

lcons and Bitmaps

Industrial Mizc.

International Symbols

154, Symbaols

154, Symbals [3-0]

Laboratory J
Machining

Mapz and Flags

Material Handling

Mining

Mizc. Pipes

Mizc. Symbols 1 LI

[ EPY T R P

D -~

& B/ =

'y
Chart icon [large]

w 2

?

&

™, = B

B

d. Close Symbol Factory.

Paste the icon into the Main window.

a.

Bring the Main window to the front.

b. Choose Edit = Paste.
Drag the graphic to the desired location.

C.

il ioDisplay Configurator - Monitor Convenience Store.UUT

File Edit Yiew Style Text Configure

Inside Light

Tools  Window Help

Outside Light

Trending
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4.

Trending

Double-click the chart icon.

Assign operator-driven attributes to the icon.

il ioDisplay Configurator - Monitor Convenience Store.UUT

File Edit Yiew Style Text Configure Tools Window Help

Inside Light

Graphic Dynamic Attributes

Outside Light

Object: Bitmap

X:W

vifes | widh [R2

Height: IK ‘

— Control Engine Driven Attributes

| |

[0 Haorizortal Size [width)
[ ‘ertical Size [height)
[ Harizortal Position

O werical Position

Edit... |

— Operator Driven Attribute:

[ Horizortal Slider

[ “ertical Slider
Llearn | [ Sendvalue

[ Send Discrete

[] Send Strir

[0 Download Recipe

[0 Upload Recipe

|+ Eocus-frame enabled [ Beep enabled

HotKey: [~ Bt [ Shit [<hore> =]

LI Security.. |

Cancel |

Help |

Double-click Windows to open the Pop Window dialog box.

In the Windows field,

select Trends. _
‘windows: Action  Affected Windows Mew Achian
The default action K M -

. Hpen |
Openis already append > | =
selected. ST =

eraul
= |Eonify |
Click Append. @ Open

The action is now
described under the
Action Affected
Windows field.

Al Others

Close all dialog boxes.

Pop Window

Wwindows:

(" Close
" lcanify

Mair

Al Others

Imzert > |

Lppend -

Default
{+ Open
" Close
" leonify

Hemove Selected |
FHemoye &l |
Dezelect Al |

lconify |

Bemove Selected |
Remave Al |
Deselect All |
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5.

Open the Runtime Setup Options dialog box.

We want the Trends window to be closed at startup.
a. Select Configure == Runtime.

i I.. ioDisplay Configurator - C:ADpto223UI0 Leaming Center\Project\Monitor Convenience S

dit Corfigure : w  Help

b. Under Runtime Draw Window
Initial State, click Use Default
to enable the feature.
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c. Click the Define Default button.

Runtime Setup :

Pop Window

I air
Trends

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.

6. Define the default state of the Main window.

a. Inthe Pop Window dialog box, select Main.
b. Inthe Default group, select Open.

Pop Window

Trends
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¢. Click Append.

Wwindows:

Trends et > |
Lppend|-> |

Default
{+ Open
" Cloze
= lconify

|conify |

Bemove Selected |
Femoye Al |
Deselect All |

Al Others: Closed

QK I Cancel | Help

7. Define Trends window caption.

a. Under Main Window Style 5

Options, select User
custom caption.

General | Cantral Enginel Securityl

b | h C C . Draw Window Initial State [rate Format
‘ n the Custom aptlon v Use Default * MM-DD-YY Sample: 02-27-2001
field, type Convenience _ " DDMMYYY Sample: 27-02-2001
Define Default... |
Store 1.
c. Click OK to close the ~Main Windaw Style Option:
Runtime Setup d|a|og box. [ Always maximized ¥ | Syster menu
¥ Minimize button ¥ M aximize buttan

¥ Use custom caption v Title bar

LCustom Caption: |Eonvenience Store 1

- Keyboard Setup
I Use on-screen keyboard for touchscreens

I™ | [nelude Thsert ASCI it sereen-kepboard

Fiuntime Exit

[ Disable Exit Confirmation

Cancel Help

i

Testing Your Changes

1. Save and run your project.

Choose File = Save Project and Load Runtime.

2. Open your Trends window.

a. Click your Charticon.
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Trending

b. Type your password and click OK.

1
File  Miew Alarm  Window  Help
48
Inside Light  Qutside Light
. . | |
OFF OFF
Password to open this window:
Ixxx
'Ej*‘:cel |
View your trend.

Close ioDisplay Runtime after viewing your SuperTrend.
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- ALARMING

SKILLS

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

SCENARIO
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

CONCEPTS

Alarm Points

Alarm points are the basis of the alarming feature. Each alarm point is linked to an
ioControl tag. In ioDisplay Runtime, the tag value of each alarm point is compared to
the configured alarm state. When an alarm point is in an alarm state, it is displayed on
all alarm graphics that contain that alarm point. It will also be sent to any configured file
or printer logs. Alarm points are global to a project and can be included in any number
of alarm graphics. It is possible that a configured alarm point will never be included in

Alarming 9-1
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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 g
Controller by ioDisplay.
i State The alarm point being monitored can
Value be a discrete (on/off) state, an analog
Connection value, or the connection between
ioDisplay and a control engine.
Lowest  Highest
RO The priority is used to filter alarms
1217152 0 to 999 in ioDisplay Runtime.
Ranges: HiHi Ranges are for value-based alarm
Hi points only. You can configure an
Normal alarm point to respond to any of these
Lo ranges.
Lolo
State: Alarm State is for discrete-based alarm
Normal points only. You can configure an
alarm point to respond to the ON
or the OFF state.
. These are the reported states
Control Engine: Attached

Alarm Graphics

Last Known Value
Communication Failure

of Control-Engine-based alarm
points.

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 ioDisplay window and can be
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resized. Alarm graphics use Windows listview controls; for example you can double-
click a column heading to sort the list by that column’s entries.

r

Alarm Graphics

&1 || Alarm tool is used to draw
i |O|o|o]oan | 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.

\

Alarm graphics can display the time and date that the alarm occurred, as well as the
name and state of the point, its priority, and a comment you define.

There are three types of alarm graphics:

+ Detailed—Detailed alarm graphics treat each alarm state as a different alarm
condition. For example, consider an alarm that went from its normal state to the Hi
state, and then to the HiHi state. The detailed alarm graphic would have separate
alarm notices for both the Hi and HiHi alarm states. Both of these states must be
acknowledged before they are removed from the alarm graphic.

Detailed alarms have buttons for acknowledging and silencing alarm points. The
Acknowledge button will acknowledge all selected alarm points. The
Acknowledge All button will acknowledge all of the alarm points. Silence and
Silence All will turn off an alarm until it is unsilenced. Hot keys can be configured to
Acknowledge, Acknowledge All, Silence, and Silence All as well.

+  Summary—Summary alarm graphics are similar to detailed alarm graphics, except
that only the most current state for an alarm point is displayed. For example,
suppose an alarm point goes from its normal condition to the Hi state. The
summary graphic would display the Hi state alarm. If the alarm point then enters
the HiHi state, the graphic will be updated and display only the new HiHi state.

Summary alarms have two buttons to acknowledge alarm points. The
Acknowledge button will acknowledge all selected points. The Acknowledge All
button will acknowledge all of the alarm points. Hot keys can be configured to
Acknowledge or Acknowledge All as well.

+  History—The History alarm graphic displays a log of all its alarm point activity.
There are no acknowledgement buttons on History alarm graphics.

Alarming
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9-4

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

Alarming

ioDisplay 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 ioControl strategy is downloaded and running on your SNAP
Ultimate I/0O system.
2. Open your ioDisplay project in ioDisplay 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:

A tag that you use to indicate an alarm state, for example, Fuel_Level.

Criteria for evaluating the tag, such as what value for Fuel_Level should trigger an
alarm.

Priority of the alarm. ioDisplay lets you prioritize alarm points on a scale of 0-999.

1. Open Alarm Points Configuration dialog box.

Select Configure — Alarm Points.

File Edit Wiew Style Text | Configure. Tools Window Help
‘fu Main ! Control Enginels). ..

Refresh Times. ..

Alarm Paints, .
: . Alarming Setup, .,
Inside Ligk

Historic Daka Log...
Event Log...
SuperTrend Remote Logging. ..

Applications. ., Alarm Points

Sounds. .,

Window State. .. Narme | Fef Count | Add... |
# Redipes. ..
£ oty |
Scanner Location..
Delete |

Runtime. .,

ak, I Cancel Help
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2. Create a new alarm point.
a. Click Add to open the Alarm Point dialog box.

Alarm Point

= Erafiled

b. Type Fuel Level inthe Name field.
c.  Under Setup By, choose Current Value. (It should be the default selection.)

NOTE: It isimportant that you select the correct Setup By option before selecting a tag,
as the Setup By option determines which tags will be available.
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3. Choose the tag.
a. Click the Tag Selection button to open the Value Tag Selection dialog box.
I
Setup |Discrete] Walue | Control Engines |
Mame: |Fuel Level
Tag: |UID Station 1:Fuel_LevelValue
Yalue TagSeIectin Dialog
LControl Engine; Item Type:
|0 Station 1 Analog Input Point
Analog Dutput Point
Chart
Control Engine
Float
Integer
Item M ame: .
~ Selected Fields
Fuel Level
Store_Temperature Field: IVaIue LI
Element: I Bit [0-31]: I
Start Index: | Mum Elements: |
Help
Refresh Time: [ Group 0100 ms, 100 ms] ﬂj
oK I Cancel Help
Group 3 (1 zec, 1 zec]
G 41 sec, 1 sec) Tt
Broup5 (1 soc,Tsec] |
Group B (1 zec, 1 zec]
Group 7 1 sec. 1 sec >
b. Inthe Discrete Tag Selection dialog box, select the following:
Control Engine: UIO Station 1.
Item Type: Analog Input Point.
Item Name: Fuel_Level.
Field: Value.
Refresh Time: Group 1.
c. Click OK to close the Value Tag Selection dialog box.
4, Configure alarm values.

You will configure this alarm to react to Lo and LoLo regular fuel levels.

a.

Click the Value tab.

Alarming
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b. Click the HiHi, Hi, and Normal check boxes to disable alarms for these states.

Alarm Point

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.

Alarm Point

NOTE: Selecting a tag allows you to evaluate an alarm state
based on a variable.

9-8 Alarming
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b. Click the Tag Selection button.

¥alue Tag Selection Dialog E .

LContral Engine:

L0 Station 1

Item M ame:

Fuel Low Limit
Fuel_Monitor_Delay
Lighting_Contral_Scan_lnterval

Item Type:

Analog Input Paint
Analog Dutput Point

Control Eniine

Integer

~ Selected Field

Field: | =
[ Bit (031}

Element;

Chart I

e
Start Index: | Mum Elements: I
Befresh Time: | Group 0100 ms, 100 ms) ﬂj
Cronn 1 (1 see. 1 sec) ) j

0K I Cancel Help -
Group 3 (1 zec, 1 zec]
Group 4 (1 zec, 1 zec] e
Lolo Group 5 (1 zec, 1 zec]
L ) r . _|Group E[1 sec, 1 sec] —
B o £ TqGroup 7 [1 sec. 1 sec] = J
More.., | Pricrity: ED Comment: ~ ggii[satf:b[le
Ok I Cancel | Help

In the Value Tag Selection dialog box, select the following:
Control Engine: Choose UIO Station 1.

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.

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 O,
and the highest is 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.

Add value, comments, and priority to LoLo value.

a.
b.
c
d

Type 500 in the Value field.
Type 900 in the Priority field

Type Contact Supervisor inthe Comment field.
Close the Alarm Point dialog box.

Alarming
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\
Literal and Tag-based Alarm Criteria:
Alarm Point
Lo alarm triggered by
g [U Siton Fusl Lo Lk 1] comparison to another
ok [Fuel Tork Levellow 1= e tag. This value can be
: changed.
LoLo alarm triggered by
comparison to value entered
here. This value is fixed.
\ J

Configuring the Freezer Door Alarm Point

The next alarm point will be a discrete item. We want to be notified if the freezer door is
open for more the 10 seconds.

1. Create Freezer Door Alarm Point.
a. Inthe Alarm Points dialog box, click Add to open the Alarm Point dialog box.

9-10  Alarming
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b. Type Freezer Door Open asthe name of this alarm point.

. Alarm Points

Alarm Point

c.  Under Setup By, click Discrete.

Alarming  9-11
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2.

Alarming

Choose Tag.
Click the Tag Selection button.

Setup ]Discrete] “Walue ] Control Engines

Hame; |Freezer Croor Open
Tag |UID Station 1:Freezer_Door State
Deadband: ’7
Setup By Motification Options

Discrete Tag Selection Dialog

LContral Engine: Item Type:

L0 Station 1 Chart
Control Engine

Drigital Dutput Point
Integer
Mixed /0 Unit
Item Mame: .
~ Selected Field
E mergenc:
=8 Feld  [state =
oto_Sensar
FOS Element: | Bit (0-31]: |
Start Index: | Mum Elements; |

Help

Refresh Time: | Group 0100 ms, 100 ms]
1

F=

Group 2 (1 ¥
Group 3 (1 zec, 1 zec]
Group 4 (1 sec, 1 zec]
Group 5 (1 zec, 1 zec]
Group 6 (1 zec, 1 zec]
Group 7 (1 sec, 1 sec

QK I Cancel Help |

In the Value Tag Selection dialog box, select the following:

Control Engine: UIO Station 1.

Item Type: Digital Input Point.

Iltem Name: Freezer_Door.

Field: State.

Refresh Time: Group 1.

Click OK to close the Value Tag Selection dialog box.
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3. Discrete Tag Options.
a. Click 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.)
¢. Inthe Priority field, type 775.

d. Inthe Commentfield, type Freezer Door is Open.
e. Click the More button.

Setup  Discrete |Value | Contral Engines |

Alarm when, (¥ ™ Falze/Off
Frionty: Comment:
Alamm: | 775 |Freezer Door is Open

¥ Mormal: |0 |

I e,

Configure AlarmPoint {cont'd)

i~ Configure Persistence Time

Persistence Time: |1 ] ISeconds ﬂ
Milizeconds = I:
— Configure Automatic Fe-Alarming Time

Fie-lam Time: [0 [ Miliseconds 7|

ak. I Cancel | Help |

f.  Under Configure Persistence Time, enter 10 Seconds.

g. Click OK.
h. Click OK to close the Alarm Point dialog box.
4, Close the Alarm Points dialog box.

Mame | Fief Count | Add... |
a

Freezer Door Open

Fuel Level 1] Modify... |
Delete |

Cancel Help

Alarming  9-13



SNAP Ultimate I/O Learning Center

Creating a New Window for Alarm Graphics

Alarms are displayed within alarm graphics that you place in a window. In this section,
you will create a new window to hold the alarm graphics. The window will be
configured to open automatically when an alarm occurs and to require the operator to
acknowledge the alarm before closing the window.

1. Open the alarm window configuration options.
a. Select Window == New.
b. Type Alarms inthe Name field.
¢. Type O 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. Select runtime 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.)
¢. Select Red as the Background Color.

g*g ta2 25

File Edt View Syle Test Configwe Took

Copy...
LDelete
Dranar tias

Inside Light — Outside

New Window

— Buntime Options

Mame; IAIarms W Alwaps in memory [fastest access)

% Pasition: ID width: ISDD ¥ Open when there are new alams

¥ Dizable closs if there are active
' Position: ID Height: IBDD alarms

[~ Allow control engine switching

Fazsword Protect... I

~ Control — Behavior Background Color—

¥ Border [V Size handles " Child -
[ Caption [ Spstemmenu [ Minimize box

Cancel | Help |

d. Click OK to close the New Window dialog box.
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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.

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.

il ioDisplay Configurator - Monitor Convenience Store.UUI
File  Edit Wiew Style Text Corfigure Tools ‘Window Help

il Alarms

i\ |O[o[o]o]w
/7 [Brtgl A o] 2|

35 Y 293
W. 648 H: 202

4

Acknowledge § Acknowledge All
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2. Configure the alarm graphic.

a. Choose the Select tool.
b. Double-click the first alarm graphic.

File Edt View Syle Test Configwe Tooks

Window Help

€0 e |
i~ &larm Point:
Add...
amment
Delete |
=
OO O[O
A | L
—alarm Type—— - Color -~ Optior: g v 89
| F&?éfé'i'l'é& Alarrn: - Alarm Font... | H: »
Acknowledge [ Acknow HibiED e
g r Histo Ack'ed: - [~ Use for Header
Nomal: - Colurmn Format... |
Silenced: - Hot Kes... |
Background: |:| iz Lines: [1000

Qg I Cancel | Help |

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. Add alarm 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 Foints

Alarm Points

Add... |
Modify... |

4 Delete |
o K NOTE: Be careful with the
) ) i Add, Modify, and Delete
selecting alarm points buttons. Add and Modify

will include them in

our alarm graphic take you to the Alarm Point
you ic.

dialog box to add or modify
the alarm point. Delete will
remove alarm points from
your ioDisplay project.

Ok EI Cancel | Help |

c. Click OK to close the Alarm Points dialog box.
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4, Close the Alarm Configuration dialog box.
Click OK.
—&larm Paint:
Freezer Door Open :
Fuel Level -
Delete |
—alarm Type——  — Color — Optio:
' Detailed Alarm: Alarm Fant... |
0 S B [~ Use for Head
€ History ck'ed: se for Header

Hot Keps... |
I ax Lines: |1 oon

Silenced:

I
I
Narmal: - Column Format... |
[
[

Background:

QK %J 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.

Comment

4]
Acknowledge § Acknowledge All I Silence § UnSilence
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Creating a History Alarm Graphic

1. Open the Alarm Configuration dialog box.

a. Double-click the lower alarm graphic.
b. Select History as the Alarm Type.

i/ ioDisplay Configurator - D:\0pto225\U10 Learning Center\Project\Monitor Convel
File Edit Miew Shle Test Configuie Tools Window Help

This graphic will display a complete list of all alarms and their status.
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2. Add Alarm Points.

a. Inthe Alarm Configuration dialog box, click Add.
b. Select both alarm points by clicking one and then shift-clicking the other.

Window  Help

File Edit “iew Swle Test Configure Tools

Time | Date Mame

Alarm Foints

Alarm Points
4

Add... |
Ue Madify... |
Time Date | Delete |
]
LI— =
=

Acknowledge

oK ,.| Cancel | Hep |

c. Click OK to close the Alarm Points dialog box.
d. Click OK to close the Alarm Configuration dialog box.

—&larm Paint:
Freezer Door Open Add...
Fuel Level =
Delete |
—alarm Type——  — Color — Optio:
" Detailed Alarrn: - Alarm Font... |
= Summary
Ack'ed: Usze for Header
+ History - C
Nomal: - Colurnn Format... |
Silenced: - Hotkeps... |
Background: |:| Max Lines: |1DDD

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. Clickin an empty space at the
top right of the Alarms window.

c. Type Close Window.

d. Click elsewhere to anchor the
text.

Close Window

TN ERER

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.
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Assign operator-driven attributes.

a.

b.

b.

Double-click the Close Window text to open the Graphic Dynamic Attributes

dialog box.
Double-click
Windows.

Choose Alarms in
the Windows field.
Select Close in the
Default field.

Click Append.

Click OK to close the Pop
Window dialog box.
Click OK to close the
Graphic Dynamic
Attributes dialog box.

windows: Action  Affected ‘Windows N
| I |Fsert=
per |
Trends e -
] [loge |
Default — T
GO |
" Open
: Hemoye Selected
= lconify _—I
Femoye Al |
Weselet il |
&l Dther
If Open If Clozed If lzonified
& Nochange & Nochanme ¢ Nochanme
B & Uper & Uper
) Close €5 | orifis (% Elose
ok I Cancel | Help |
Wwindows: Action  Affected ‘Windows
= MNew Action
M ain |rzert - Cloze  Alams
Trends '—I Dpeh |
Lppend|-> | o
Llose
Drefault \canit
oty |
+ Open
" Close
: Eemove Selected |
= lconify
Femoye Al |
Deselect Al |
&l Other
If Open If Closed I lconified
{* Mo change * Mo change {* Mo change
= lconify " Open " Open
" Close = lconify = Cloze

Graphic Dynamic Attributes

Object: Test

¥ |500

Y:IT

wéidth; 110

Height: IT

i~ Control Engine Driven Attributes

O Visibilin/Blink

[ Harizortal Position

[ werical Position

[ TestIn from Control Engine

Pop Window

LElear

DOperator Driven Attribute

Horizontal Slider
Wertical Slider
Send Value
Send Discrete
Send Strir

Download Recipe
Upload Recipe

Help

()3 E I Cancel
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Examining Alarming Setup Features

1. Configure Alarming Setup.

a. Select Configure == Alarming Setup.

Window  Help
LContral Enginelz]...
BRefresh Times...

Alarm Faints....
Summary Alarm g

Time Diate

| State | Fricrity | B

Hizstoric Data Log...
Ewent Log...

SuperTrend Bemate | noning
Alarming Setup

Applic

Soun Options | Loggingl Soundl
“find - ;

Recit Runtime Dptions

4 | Runti ¥ Alarms Enabled menu item

Acknowledge Acknow ¥ Pricrity Filter menu item

I~ Display message box for new alarm points

— Usger Adjustable
¥ Enable / Dizable Alarm Levels

v Alarm Level Walues

v Alarm Level Priority

0k I Cancel Help

b. Under Runtime Options, select the following:
All alarms enabled at startup

Alarms Enabled menu item
Priority Filter menu item

¢. Checkallitems 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 ioDisplay 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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2.

Highlighting
indicates a
selected printer.

Examine alarm logging options.

From the Logging page, you can configure printer and file alarm logging.

a.

Click the Logging tab.

Alarming Setup X

Options  Logging | Soundl

— Printer Logging
Selected Printers:

SAO00MAILAENG_PCL
SAO0OMAILAPLOT_ENG

LColurn Format... | [~ Printing Enabled

— File Logging

I™ File Logging Enabled
File Setup... |
I | Beluad Histan &larms

QK I Cancel Help

About Printer Logging

The Selected Printers field displays all
installed printers. Multiple printers may
be selected to log alarms. The Column
Format button displays the Alarm
Format dialog box. From this dialog box,
the printed columns can be configured.
Each column is optional and the width
can be specified. The Printing Enabled
check box enables printer logging. The
File Setup button displays the File
Access dialog box, used to configure the
log file’s file name, line format, and
rollover period. The File Logging

Enabled check box enables file logging.

Any printer configured on your PC is displayed in the Selected Printers dialog box.

If you 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.

a.
b.

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 specified. If this
option is not selected, the path
must be included with the file
name.)

Move to the C:\Program
Files\Opt022\UIO Learning
Center\Project directory if
necessary.

Alarming Setup E3

Dptionsl Logging Sound |

Sound File:
IE:\Program Filez'Opto224J10 Learning Center'\P

™ Use Project Directory

Optian:
{* Play sound once when any alam is active
= Play sound continuously when any alarn is active

= Play sound continuously until any alarm is acknowledged

QK Cancel Help

Double-click the Ahhhhh _wav.
Make sure the option Play sound

once when any alarm is active is selected.

Click OK.

Alarming
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Testing Alarms

1.

Alarming

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).

Launch ioDisplay Runtime.

a.
b.

Select File — Save Project and Load Runtime.
Close the Event Log Viewer.

Trigger alarms.

a.

Slowly turn the Fuel Level potentiometer counter-clockwise, to decrease the tank
level.

When it reaches the value designated as the Lo alarm (the value of Fuel_Low_Limit,
set to 1000 by default), the alarm is recorded in both the summary alarm (the top
graphic) and the history alarm (the lower graphic).

Continue to decrease the Fuel Level, until the LoLo alarm is triggered.
Turn the Fuel Level potentiometer clockwise to increase the tank level so that
alarms for this point are no longer triggered.

Note that the historic log records when the tank level returns to a “Normal” level.

Click the Close Alarms Window.

Nothing happens. When you configured the Alarms window, you checked an
option box that prevents the window from closing while there are active alarms.

Click the Acknowledge All button. Notice that the alarms change colors when they
are acknowledged.

Filter alarms.

a.

e A RN

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.
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5. Exit ioDisplay Runtime.

Configuring Control Engine Alarming

The previous alarms were based on the state of I/0 points. But what if your control
engine loses power, or gets disconnected from the Ethernet hub, or someone
temporarily takes the control engine off-line to update the ioControl strategy? You
might want your ioDisplay 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. Inthe Alarm Configuration dialog box, click Add.

File  Edit “iew Stle Text Config

Alarm Points

Freezer Door Open
Fuel Lewvel

Time [iate {ii}
Alarm Points '
MName
Alarm T X
= De oy %
" Su N . .
Acknowledge || Acknowle | _ . Dslstz | This option
1 allows you
Time [ Date [ Nam | to configure
i new alarm
points.
No alarm points are
present because all the

configured alarm points
have already been added
to the alarm graphic.

0k | Cancel | Help

¢. 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 E3

Setup |Discrete| Walue I EontrolEnginﬂ

Mame: IEonnection Lost
Tag: I ﬂ
Qeadband:l
—SetupBy— Motific-ation Optian:
" Discrete BT I= | Enabled AlarmElear | T | Erabled
" Current Yalue

................................................... . e | ] Erebled

—Enable
(& Llyays Enabled

€ Carditior: ity |

QK I Cancel Help

2. Choose a control engine.

a. Clickthe Control Engines tab.
b. Select UIO Station 1.

Alarm Point

Setup I Discretel Yalue  Control Engines |

g

Detached By Lser Priority: iSSSSS Detached On Error Priority: ISSSSS

Cancel | Help |

NOTE: If your
control engine
isn't shown,
make sure
Control Engine
Status, under
Setup, is
selected.

Any control engines that have been added to the ioDisplay project are shown here. If
you want to change the Detached by User or Detached on Error priority levels, enter a
new value in the corresponding field. Using the default settings, these priority levels
cannot be filtered out by the user since they are higher than 999. If you want the user to
be able to filter out control engine status alarms, set either—or both—values to 999 or

less.
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¢. Click OK to close the Alarm Point dialog box.

3. Add a new alarm point.

a. Inthe Alarm Points dialog box, select Connection Lost.

Mame Fief Count Add...

Lonnechion Lost I
Todify... |
Delete |

QK E I Cancel | Help |

b. Click OK to close the Alarm Points dialog box.
¢. (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.
Select Connection Lost.

Alarm Points

Freezer Door Open Add

Fuel Level
Delete

Alarm Points .
3 History Alarm
T ] Mame Fief Count Add...
Time | Diate ame
i

Lonnechion Lost

Modify... |
Alarm Type
" Dietailes ﬂl

™ Summa
L s Hizstary

o

4

0k [: I Cancel Help

A}

d. Click OK to close the Alarm Points dialog box.

Alarming  9-27



SNAP Ultimate I/O Learning Center

9-28

Alarm Configuration E3
—&larm Point:

Connection Lost
Freezer Door Open

Fuel Lewvel Delste |

= Summary Ack'ed: -
+ History Mormal: -

—alarm Type Lolor Optio:
" Detailed Alarm: - Colurnn Format. .. |

Hotkeys. |
Max Lines: |1 0oo

QK %J Cancel | Help |

e. Click OK to close the Alarm Configuration dialog box.

Configuring a Dynamic Object for Control Engine Status

1.

2.

Alarming

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.

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:

1l ioDisplay Configurator - C:\0pto22\U10 Learning Center\Project\Monitor Convenience Store.UUI

File Edit “iew Stle Text Configure Toolz ‘Window Help

Inside Light Outside Light
ot
i\ [D[o[o]o]w
# #

3. Assign control engine-driven attributes.
a. Choose the Select tool.
b. Double-click the rectangle you just created.
C.
d

In the Graphic Dynamic Attributes dialog box, double-click Control Engine Status.
In the Dynamic Attribute dialog box, select UIO Station 1.

Dynamic Attribute - Controller Status E3 l

Select Controller ':'\,),(j

Object: Rectangle e ﬁi

Controller Driven Attributes

Ling Color [ Edi...
Fill Calor
Wisibility/Blink
. [ Select Al
Wertical Size [heg i

Attached Detached By User Detached On Error

L1 1

Cancel | Help |

b E

(18 Cancel | Help |
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Alarming

e. Change the color fields if desired. By : :
default, the button will be light green if Review: Changing a Color
the control engine is attached, yellow if

Click a color box to open the Colors
the control engine is detached by the P

dialog box. In the Color dialog box, you

user, red if the control engine is ) can select an existing color or define a
detached by an error, and the dynamic new one. Open the Color dialog box for
objects will be dark green to indicate a each color you configure.

value is the last known value before the
control engine connection was lost.
f.  Click OK to close the Dynamic Attribute dialog box.

Selecting Control Engine Status disables the other control engine-driven attributes.
This graphic now reflects the Control Engine Status, which is either Attached, Detached
by User, or Detached on Error.

Create a text label.

a. Choose the Text tool.

b. Click in the middle of the rectangle.

c. Type Control Engine Status, and click elsewhere in the window to anchor
the text.

Format the text.

a. Click the Select tool.
b. Select the text.

¢. Right-click the text and choose Style = Bold from the pop-up menu.
d. Select both the text and the rectangle.

R ————— Review: Selecting Multiple Objects

With the select tool, click and drag a
““““““““““““““ s\‘l rectangular area around the objects you wish
. to select.

9!
(=]
=
=
=3
M
=
=
=
D
[€)]
&
o
o
=
wm

e. Right-click the selected objects and choose Align == Center from the pop-up

menu.
Cut
u [ ] Copy
u . Paste
= Control Enging  pelets
[ (] Duplicate
Beplace...
Line 3
Fill »
Text
Z-Order 3
Let
Size 3
Flip/Rotate »  Hight
Group Top
Lock Position e
Bottom

Wrilaek Basition

Space Evenly Yertically
Space Evenly Horizontally

f.  Right-click the selected objects again, and choose Align = Middle.
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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 ioDisplay 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
Ultimate brain.
Three things will happen:

+  The Event Log Viewer notifies you that the control engine has detached on error.

«  Alarms appear in both alarm graphics.

+  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.)

4, Restore connection.
Reconnect the Ethernet cable to the SNAP Ultimate brain.

ioDisplay 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.

5. Close the Alarm Window.

a. Acknowledge any remaining alarms.
b. Click Close Window.

6. Close ioDisplay Runtime.
7. Close ioDisplay Configurator.
SUMMARY

Dynamic graphics, SuperTrends, and Alarms are three commonly used components of
ioDisplay. 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
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Alarming

useful for creating elaborate animation using graphics drawn in ioDisplay 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 ioControl strategies.

+  Recipe files—Text-based recipe files can write to variables in your ioControl
strategy. The capabilities of the operator’s interface are greatly extended by
creating recipe files that can be downloaded from ioDisplay.

+  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 ioDisplay are
monitoring a process. OptoOPCServer is described in the next lesson.



SNAP Ultimate I/O Learning Center

SKILLS

SCENARIO

OPTOOPCSERVER

OptoOPCServer

«  Configuring OptoOPCServer

+  Connecting a test OPC client to OptoOPCServer
+  Creating a tag group

+  Configuring tags

OPC Test Client

+  Monitoring point values and states
*  Writing to a point

In this lesson you will connect the SNAP Ultimate 1/0 unit to an OPC client. OPC stands
for OLE (Object Linking and Embedding) for Process Control and is an open format
developed by the OPC Foundation (of which Opto 22 is one of six founding members).
The OPC foundation creates the standards enabling manufacturers of software and
hardware products to create inter-compatible products for industrial use. For example,
using OPC standards, you can build a system of I/0; controllers; and monitoring,
alarming, and trending software all from different manufacturers. This lesson shows
how to set up the OptoOPCServer to allow SNAP Ultimate /0 to be used with any OPC-
compatible software. In this scenario, the utility OPC Test Client acts as the OPC client
software.

OptoOPCServer
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Scenario

OPC is an open standard followed by vendors of control and monitoring hardware
and software. An OPC interface to SNAP Ultimate I/O allows for the use of third-party
Human-Machine Interface (HMI) software with Opto 22 SNAP Ethernet-based I/O systems.

OPC Client Software OptoOPCServer
Translator
between OPC client
ft d
Opto 22's OptoOPCServer opens the SNAP Ultimate 1/0 unit SNS.G?P Sf?e o
. i Rl timate I/0
/ T to any OPC-compatible application
L%

OPC-compatible application, typically
HMI software, but can be any software
conforming to the OPC standard.

Convenience Store
SNAP

)
\ Itimate |
) Ehote) Ultimate I/O
sensor r E== E 0700
Alarm VR p{ 4 s
, = & Door LED * al 1
Alarm Fuel Level

®

\__ switch Display
Fuel  ————| C—=—1
@ Level
—=—1
= Inside -/:\ /'\_ iz ii
Lights
‘ OL!tdOOI' Temperature Freezer
l Lights door
==
. (75
X/

CONCEPTS

OptoEnetServer and OptoOPCServer

Opto 22 has two related server applications:

+  OptoEnetServer is an OPC 1.0-compliant server that lets clients using OPC or DDE
(Dynamic Data Exchange) to communicate with one or more SNAP Ethernet-based
brains. Use OptoEnetServer if you are using DDE. If you are using OPC, use
OptoOPCServer instead.

+  OptoOPCServeris an OPC 2.0 compliant server that provides OPC clients access to
Opto 22 SNAP Ethernet-based brains and allows client applications to read and
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write to I/O points or even change their specific configuration options. Note: This
version is an OPC server only and does not include DDE functionality.

How OptoOPCServer works

OptoOPCServer acts as an OPC translator by:

+  Translating incoming OPC messages into the memory-mapped format used by the
I/0 side of SNAP Ethernet-based brains, including those in the SNAP Ultimate 1/0,
SNAP Ethernet I/O and SNAP Simple I/0 product families.

+  Translating incoming OPC messages into the form used by SNAP Ethernet-based
industrial controllers, such as the control engine side of the SNAP Ultimate brain,
the SNAP-LCM4 controller (with M4SENET-100 Ethernet adapter card), or the SNAP-
LCE control engine.

+  Translating outgoing messages from SNAP Ethernet-based controllers and brains
into the OPC format.

OptoOPCServer can be used to integrate SNAP Ethernet-based controllers and brains
with PCs running Microsoft products, OPC-compliant third-party packages, and custom
applications you create with tools such as Visual C++™. Since OptoOPCServer can
communicate with both I/O units and controllers, it provides data from both 1/0 points
and strategy variables.

The server can run on the same computer as the OPC client or on another computer
within the same Ethernet network. Any OPC client on the network can attach to the
server and communicate with the controllers or brains and the I/O points they control
and monitor.

OptoOPCServer 10-3
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OptoOPCServer continually scans and stores information from the controllers, brains,
and I/0, providing real-time information to multiple PCs needing data from the same
processor, without slowing down the processors throughput.

OptoOPCServer System Architecture

OPC Clients: For example,

SCADA system, OPC Test Client, Import configuration and strategy

distributed ioDisplay projects files to build browser database
files. Browser database files define
tags (strategy variables and I/O
points) available to OPC clients.

Read and
write Data E'";'_D
requests =59
s =0
= ; 7 'E-Cl
Upload browser hess ioControl strategy and
databases to Browser Configurator I/0 configuration files
OptoOPCServer
OptoOPCServer:
Running on a server or workstation, scans
devices configured in browser databases
and requested by OPC clients SNAP Control System

B SNAP-LCE
‘S Controller

SNAP Ethernet-based
SNAP Ethernet or SNAP Ultimate I/O 1/O unit

SNSP Simple 1/O
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ACTIVITY

In this activity, you use the Browser Configurator to create a browser database of tags
that the third-party OPC Test Client (included with OptoOPCServer) can read and write
to by way of the OptoOPCServer. While the procedure for defining tags will vary with
the OPC client, using the test client is useful for verifying that the OptoOPCServer is
working properly.

Creating a Browser Database

1. Launch Opto Browser Configurator.

Choose Start — Programs — Opto 22 — ioProject Software —
OptoOPCServer — Browser Configurator.

Specific tags are displayed here. Click
and drag tags in this field to the
browser database (below).

° Untitled - Opto Browser Configurator

File Server Help

Browser items (ioControl D|S|H| & & 2]

flles,.OptoControl ﬁles' ("] Sources for Items to Add to the Browser Database Select and Drag Items From Here ko the Lower Pane |
and ioManager tag

databases) are displayed
in this window. (No
browser items are open.)

Tags that are added to a
browser database are

shown in this field. (No ’
tags have been added

yet.)

[EgItems Currently Resi

g in the Browser Database

Ready MM 5

2. Select the ioControl strategy file.

a. Select File = Browser Items = Open Browser Items File.

OptoOPCServer 10-5
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b. Inthe Open files(s) dialog box, navigate to the C:\Program Files\Opto22\UIO
Learning Center\Strategy folder.

File Server Help

New ‘Jﬂ

Open, .,

rs to Add to the Browser Database Select and Drag Items From Here ko the Lower Pane

Browset Items b Open Browser Items File. ..

Exit

Open file{s) that contain Browser Items

Look in: |'ﬁ Strategy j - =k E-

(77 Items Currently Residing in the Brc

File name: IEonvenience Store.idb Open

Files of type: |l Compatible File Types (*.otg. “.idb, *.cdb) 7| Cancel |
4

Ready M

c. Select Convenience Store.idb and click Open.
d. Inthe Select a Strategy File And Controller dialog box, confirm that the correct
strategy and control engine are selected, and click OK.

Select A Strategy File And Controller E3

Strategy:

IE:\Program Filez\Opto224J10 Learning Cente Browse. .. |

(] 8 i I Cancel
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The Opto Browser Configurator window

The I/0 unit on the SNAP Ultimate controller/brain contains values, states,
configuration, and features such as the latches of a digital point shown here.

The OptoOPCServer provides access to all of this information. All of the points
shown here have similar features.

Browser Items are shown
here. Browser items are
ioControl strategies and I/O
configuration files that
define the tags available
from the Opto 22 hardware.

Clicking the plus and minus
signs next to folders expands
or collapses the contents.
Clicking on a folder or item
displays its tags in the right-
hand pane.

The contents of the browser
database file are shown here.
Drag tags into this window

to build a browser database.

3.

—

Tags associated with the item selected in the left pane. To
see the OPC item ID for an item, move the mouse over
the item. (For more information on item IDs, see the
OptoOPC Server User’s Guide.)

° Untitled - Opto Browser Configurator

File Server Help

Dl(w| 2] o 2

"] Sources for Items to Add to the Browser Dal
=-£3 CiProgram FilesiOpto224UI0 Learning Center)
B .ﬁ IO Station 1
-3 charts
E| ] Vatiables
-3 1o Units

= A7 UIO_Station_

Emergency

B pos

. B Freezer_Door

----- I Photo_Sensor

----- fn Alarm

- qn Freezer_Door_Status
. A Inside_Light

2% Qukside_Light

----- ﬁﬁ‘ Fuel_Display

%‘_" Stare_Temperature
----- %‘_" Fuel_Level

4 |

jid|

Select and Drag Items From Here ko the Lower Pane

I STATE

O ORLATCH
= Olpﬂ[mwohmtcp:10.192.54.252:2001]5TATE[0]|

3 ONLATCH_READCLEAR.
F OFFLATCH_READCLEAR.
£ MODULETYPE

S POINTTYPE

S FEATURE

Ready

T Items Currently Residing in the Browser Database -- <None>

Sz

a. Expand the Variables folder.
b. Click the Numeric Variables folder.

Add a control engine tag to the browser database.

OptoOPCServer
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¢. Dragthe Fuel _Low_Limit variable from the right-hand pane and drop it into the
lower section labeled “Items Currently Residing in the Browser Database.”

° Untitled - Opto Browser Configurator

File Server Help

n=la| 2 o 2|

("] Sources for Items to Add to the Browser Database | | Select and Drag Items From Here to the Lower Pane |
=3 CiiProgram FilesiOpto22iUI0 Learning CenteriStrategy|Conveni El Event_Message_0_Status
=1 g IO Station 1 Fuel_Low_Limit

E' Charts Fue IMonitor_Delay
2] Wariables Ligh g_Control_Scan_Interval
L[S Mumeric Yariables Elstat _Trashcan
=-£3 1o Units

- B L10_station_1
= Emergency
POS || Clickand

Freezer_Doar drag
Photo_Sensor

Alarm

'+ Freezer_Door_Stakus

4] |

("7 Items Currently Residing in Browser Database (Nol

=-£3 CHiProgram Files\Opto22iUIO Learning CenteriStrateqy|Convenience Store.idb
=8 .ﬁ IO Station 1

B3 variables
1[50 Mumeric Yariables

Ready [ om 4

4, Add an I/0 tag to the browser database.

a. Expand the I/O Units folder.
b. Expand UIO_Station_1.
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Select Fuel_Level
here to display
all the tags
associated with
this I/0 point.

c. Select Fuel_Level. (You may need to scroll.)

Untitled - Opto Browser Configurator

File Server Help

e

-3 1o Units

Lo .

[z g0 UIO_Station_1
LR Emergency
IR pos

=% Freezer_Door

----- S Phato_Sensor
- B Alarm

0+
- 8% Inside_Light
..... 0% utside_Light
- B4 Fuel_Display

= %‘_" Store_Temperature
%‘_" Fuel_Level
4]

-~ an Freezer_Door_Status

;I Select and Drag Items From Here bo the Lower Pane

[~

£EU

£ COUNTS

£IMIN

SIMA

£ MIN_READCLEAR

£ MpY_READCLEAR.
£ ALARM_HI_STATE
£ ALARM_HI_EMABLE
£ ALARM_HI_SETPOINT
£ ALARM_HI_DEADBAND
£ ALARM_LO_STATE
— |2 aLarm_Lo_EMABLE

3 ] it =l
[C Items Currently Residing in Browser Database (Not Saved)
=3 ©Program FilesiOpto22iUIO Learning CenteriStrateqy|Convenience Store.idb
=8 .ﬁ IO Station 1
=3 variables
=3 Mumeric Yariables
Fuel_Law_Limit
Ready UM s

d. Inthe upperright-hand pane, select EU (Engineering Units) and drag it down to
the lower pane. Fuel_Level is now added to the Browser Database.

° Untitled - Dpto Browser Configurator

File Server Help

e

=-£3 10 Units
- B L10_station_1
..... IS Emergency
..... Y pos
..... I8 Freezer_Door

----- I8 Photo_Sensor

----- fn Alarm

----- 0% Freezer_Door_Status
..... 0% Inside_Light

..... 0% Qutside_Light

..... o7 Fuel_Display

----- T2 Store_Temperature
----- %‘_" Fuel_Level

1

;I Select and Drag Items From Here bo the Lower Pane

[«

=

£Co TS

=101

o

£ Ml READCLEAR.

O M LREADCLEAR

£ ol B HI_STATE

s"‘;::;nq‘_HI_ENABLE
L 11_HI_SETROINT

ALARM_HI_DEADEAND

ALARM_LO_STATE

£ BLARM_LO_ENABLE

[ ALARM_LO_SETPOINT
T [~
[C7 Items Currently Residing in Browser Database (Not Saved)
EE] C:\Program Files\Opto22iUI0 Learning CenteriStrategyt Convenience Store.idb
=8 .ﬁ IO Station 1
-] Vvariables
=3 1f0 Units
- B U10_station_1
E| %‘_" Fuel_Level
e EU
Ready [ w4

e.

In the I/0 Units folder in the upper left-hand pane, select Inside_Light.

OptoOPCServer
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f.

In the upper right-hand pane, select State and drag it down to the lower pane.

° Untitled - Dpto Browser Configurator H[=] E3
File Server Help

Di=E 2| & 2|
0 Mumeric Wariables ;I Select and Drag Ikems From Here bo the Lower Pane |
=3 I/ Units pm

(- B7f UIO_Station_1 £ MO LLETYPE
----- Hi Emergency £ P01 [TTYRE

""" R POS EIFEL LRE
----- L Freezer_Door

----- fn Photo_Sensar
----- An Alarm

----- 0% Freezer_Door_Skatus Click and
drag &

..... A Inside_Light

..... 0% Outside_Light

..... ﬁﬁ‘ Fuel_Display

----- %‘_" Stare_Temperature
..... %‘_" Fuel_Level

1 |

[C7 Items Currently Residing in Browser Database (Not Saved)
EE] C:\Program Files\Opto22iUI0 Learning CenteriStrategyt Convenience Store.idb
=1 g IO Station 1
-] Vvariables
E1-£3 1O Units
- B U10_station_1
2 Inside_Light
g STATE
%‘_" Fuel_Level

Ready [ om 4

Inside_Light is now added to the Browser Database.
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5. Add Outside_Light to the browser database.

a. Repeat the previous step for Outside_Light. You should now have four items in

your Browser Database.

° Untitled - Opto Browser Configurator

File Server Help

n=la| 2 o 2|

("] Sources for Items to Add to the Browser Database
EE] C:\Program Files\Opko223UI0 Learning Center! StrategyConvenienc
=8 .ﬁ IO Station 1
-0 Charts
-] variables
£ Mumetic Variables
=3 1f0 Units
MR 10 station 1

| | i

Select and Drag Items From Here ko the Lower Pane | -

n Emergency
Hiros

b Freezer_Door
L Photo_Sensor

{2 alarm

:Dﬁ Freezer_Door_Status
O Inside_Light
0% Dutside_Light

!04.54 Fuel_Display

?."_"Store_Temperature LI

[C7 Items Currently Residing in Browser Database (Not Saved)

=1 g IO Station 1

ED Variables
: Etl Mumeric Yariables
_ o Fusel_Low_Limit
=-£3 10 Units

- B U10_station_1
-3 Inside_Light
L& STATE
- 0% Cutside_Light

Ready

-3 C:\Pragram Files|Opta22}10 Learning Center|Strateqy|Canvenience Store.idb

[ T 7

b. Feel free to add more items. If you need to delete an item, click it in the “Items
Currently Residing in Browser Database” field and press the delete key on your

keyboard.

6. Save the browser database.

a. To save the configuration, select File =+ Save.
b. Navigate to the C:\Program Files\Opt022\UIO Learning Center folder.

OptoOPCServer
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c. Type OPC Store 1 asthe File name, and click Save.

File Serwer Help

I KT

e ilto the Browser Database
Save fs... st Optozzi g ning CenteriStrateg

ni
Browser Ihems  #
Exit bles
3 h
= 3 Youn ;
o M Savein I {3 UID Learring Ceriter j & B F B3
Completed Files
Project
LI— Strategy

(73 Items Currently |
=7 C:\Program File
=1 gl U0 Statior
=7 Yariabl

=l Ve
= —  File name: IDPE Store 1

Save as type: |Browser D atabase Files [*.bdb] ;I Cancel |

Z)

d. Type a description, and click OK.

Enter a Description for this Browser Database E3

Filename: IE:\Program Filez4Opto224 10 Learning CenteryOPC Stor

Description: |DPEI data fram convenience store 1

Cancel |

On the toolbar, click the Update Server button ( &) to publish the current
browser configuration to the OPC server.

Because you will be connecting to OptoOPCServer running on your own PC, you
will use the default Local connection.

File  Server Help

D] ] 5| [@med

77 Sources for Items to Add to the B

er Database Select and Drag Items From Here to the Lower Pa
=13 Ci\Program Files\Opta22iUI0 Learning CSEer| Strakegy | Convenienc | nn Emergency
= g U1o Station 1 fin POS
[ Chatts nn Freezer_Doot
= 3 variables

Update Server with Current Browser Database
3 Mume

= 3 1O Units |~ Server Connection
[ :
w R & Lacal
(_%qemnte

I achire fame: d _I
T

(77 Items Currently Res
=3 C:\Program Files\O
= gl U0 Station 1
+ 7 Variables
= 1/ Units
= B U0 _Swemm—
+- an Inside_Light
= fin ©utside_Light
& STATE
- 5 Fuel_Level

Filenarne: I_EI_:\_F'ri:lgram Files\0ptoZ24U10 Learring Center\OPC Store 1.bdb ore 1

D..éscribtion: IDPC-data from convenience store 1
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f. Click Update.
g. Click OK.

DOpto Browser Configurator

7. Close the Opto Browser Configurator.

a. Select File — Exit.

Normally you can exit the server, since launching the client automatically launches the server,
too.

If you want to see communication in the server window for debugging purposes, however, do
not exit the server. Make sure it is open before launching the client.

Configuring the OPC Test Client

1. Launch the OptoOPC Test Client.

Select Start — Programs — Opto 22 — ioProject Software — OptoOPCServer —
OPC Test Client.

2. Connect to OptoOPCServer.

a. Select Server = Connect.

b. Select Opto22.0pcServer.2 (company name, product name, version). Since the
server and client are running on the same computer, you can leave the Node Name
field blank.

Feady - =

c. Click OK to close the Select an OPC Server dialog box.

OptoOPCServer 10-13
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3. Add a group.

The client requires that you designate a group for the items the client is requesting.
Groups provide a way to separate items by the rate at which they need to be
scanned. For example, temperature in a small chamber may need to be scanned
very frequently, while an outdoor temperature may change much more slowly and
need less frequent scanning. These two tags would be in different groups. You can
add as many groups as you need.

a. From the Group menu, select Add Group.

B [= E3
NETET

| Sub Huality Sub Updates | Update Ra

Advise 2

Add Hew Group

Configure Events  Chil+E

Group Mame: IStDre Data

Update Rate [mSec]: |‘I 0oo

Cancel |

4 v Active ﬂ

Ewent et ID ™ Update Rate I
#% Deadband: |1 ¥ Allow Timeout
Advize: IIEonnectionF’oint [Few 2.0] ;I

[ itk TimeStann

Feady

b. Type Store Data inthe Group Name field.

Type 1000 in the Update Rate (mSec) field. OptoOPCServer will scan this group
every second.

d. Click OK.

The new group appears in the main window.
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4, Add the Freezer Door tag to the group.

a. Select ltem — Add Item.

1

File  Server ﬁroup

D|=|d| &=

v Read From Cacl

Log Miew ‘Window .ﬂelp

Aapncl0

AzpnclD2
Event Impart [tems...
Ready

Sub Duality Sub Updates | Update Fa

Items ta be Added Altribuite:
[ ok
Access Path; I
Cancel
Item M ame: I—
Add ltem |
bitive: ¥
Dot lﬁVT_EMPTY = Walidate |
Ly 15
Datatype: INative LI = Airay Filter: Ix Access: lAIIItems j |
L_EE Foot [Mode: <Locals] Item Leaf |

“Y'ou can add items uging this dialog.  Click on walidate items if you wizh to check your
items against the server before adding them. Results will be displayed from this action,

b. Inthe lower left part of the window, expand the Root Node folder until you can
select the Numeric Variables folder.

c. Select the Numeric Variables folder and click Fuel_Low_Limit.
The ITEM ID appears in the ltem Name field and in the Items to be Added list.

Add New DPC Item E3

Items ta be Added

Altribuite:
ok

Accessz Path: I E—
Cancel
Item Name: [1o0NTlphcp:10.152.54

Active: ¥
Datatype: WT_EMPTY = Walidate
Bray T
D atatype: INative j I~ Aray Filter: I" e IAllltems j |

- VIO Station 1
[l ¥ariables

E| I,I’_O Units
- UIO_Station_t
i~ Inside_Light

- Fuel_Level

K

=3 C_:'l,Program FilesiOptaZZ U0 Learning + & | | Tkem Leaf

- Numneric Yariables

- Outside_Light

Fuel Lo Limit

“f'ou can add items using thiz dialog. Click on validate items if you wizh to check your
items against the server before adding them. Results will be displayed from this action.

d. Click Add Item.

OptoOPCServer
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e.

®P oo

6.

a.

10-16 OptoOPCServer

Leave the Add New OPC Item dialog box open.

Add Inside_Light (State).

Expand the I/0 Units folder.
Expand the UIO_Station_1 folder.
Click Inside_Light.

Click State in the Item Leaf list.
Click Add Item.

Add New DPC Item E3

Items ta be Added

Altribuite:
ok

22007
0o Accessz Path:

001

: I[MMIDIipItcp:1D.192.54.

I

Datatype: [y7_EMPTY -]

Lray [T

Cancel

Itern Mame:

Agtive:

Walidate |

= |
|

Datatype: INative j | &rray Filter: Ix Access: IA"HEI‘HS

[ C:4Program Files\Opto22\UIO Learning ';I
- UL Station 1
- Yatiables
Mumeric Variables
B 1/0 Units
(- UIO_Station_1
Inside_Light
Outside_Light
i Fuel_Level

K

*f'ou can add items using thiz dialog. Click on validate items if you wizh to check your
items against the server before adding them. Results will be displayed from this action.

Item Leaf
STATE

3

Add Outside_Light (State).

Click Outside_Light.
b. Click State in the Item Leaf list.
Click Add Item.

Add New DPC Item E3

C.

Items ta be Added Altribuite:
[CONTIipltcp:10.192.54.251.22000 _ ol
MM Qlipliep:10.192.54.251:2001 Access Path |
Cancel
Item M ame: l—
Active: ¥ 3
Datatype: [y7_EMPTY - _ aldte |
Lray [T
Datatype: INative j | &rray Filter: Ix Access: IA"HEI‘HS j |
=3 C_:'l,Program Files\Opto2Z2\ IO Learning ';I Item Leaf |
=8 U_IO Skation 1 STATE

tiables
- Numeric Yariables
= If0 Uniiks

(- UIO_Station_1
Inside_Light
Outside_Light
Fuel_Level

*f'ou can add items using thiz dialog. Click on validate items if you wizh to check your
items against the server before adding them. Results will be displayed from this action.

3

1
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7. Add Fuel_Level (EU).

a.
b.
C.

8. Close the Add New OPC Item dialog box.

Click Fuel_Level.
Click EU in the Item Leaf list (EU = Engineering Units).

Outside_Light
i Fuel_Level

<| I 3

Click Add Item.
Items to be Added Attribute:
[CONTIipltcp:10.192.54.251.22000 _ ol
MMIOfipltcp: 10.132.54. 251 Access Path | z
il Dliphep: 10.192.54.251:200 e
Item Name: [1hiDfiphp: 10.192.54.
Active: ¥
Datatype: [y1_EMPTY ~ _ yldse |
Lray [T
Datatype: INative j | &rray Filter: Ix Access: IA"HEI‘HS j |
=3 C_:'l,Program Files\Opto2Z2\ IO Learning ';I Item Leaf |
- VIO Station 1 EU
[l Variables
- Numeric Variables
E- L Units
- UIO_Station_t
i~ Inside_Light

*f'ou can add items using thiz dialog. Click on validate items if you wizh to check your
items against the server before adding them. Results will be displayed from this action.

Click OK when you are done adding items.

Testing Your Work

The main client window shows the items you have added. If the connection is
successfully completed, you can watch the time values being updated in the Sub Value
column. If the server cannot connect to the IP address, the Sub Quality column shows
“Bad Communication” for that item. You can add more groups and items at any time.

1. Read tags.

a.

Resize the Item ID column by dragging the column marker to the right.

OptoOPCServer
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b. Turn the potentiometer for the Fuel_Level and watch the sub value change.

#j RSI - OPC Test Client - [~0pto22.0pcServer.2]

%1 Ele Server Group Item Log View Window Help =R
D|S(=| B|@ \
@ OPC Data (Ackual Rate: 1000) TtemiD %b Value | sub Qualit | sub Upe
@[CONTIipItcp:10.192.54.251:2200l]F;VaIue;FueI_Low_Limit 1000 Good 2
@ [MMIO|ip|tcp: 10,192.54,251: 2001 ]STATE[6] on aad z
@ [MMIO|ip|tcp: 10,192.54,251: 2001 ]STATE[7] falii o0d z
@ [MMIO|ip|tcp: 10,192.54,251:2001 JEU[16] 7021.6 aad z
4] | 3
Event | Time |
Group add - - {Group) OPC Data #{Item) 0 10:44:47
Item added - - (Item) [CONT|ip|tcp: 10.192.54.251: 22001 ]F; Value;Fuel_Low_Limit 10:47:40
Ttem added - - (Tterm) [MMIC|ip|kcp: 10,192, 54,251:2001 15 TATEL6] 10:47:40
ITtem added - - (Item) [MMIC|ip|tcp:10,192,54,251: 2001 ]STATE[7] 10:47:40
Ttem added - - (Ttem) [MMIO|ip|tcp: 10, 192, 54,251:2001 JEU[16] 10:47:40
Ready UM 4

2. Write to a digital point.
a. Right-click the second item (State[6]).
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b. Select Sync Write.

Fil=  Server Group Item Log Wiew ‘Window Help

0| (=] =@

@0 OPC Data {Actual Rate: 1000} ItemnID

| Sub valus

MIO|ip|tcp
B [MMIC|ip|tep: 10,192,54.,251:
S [MMIO|ip|bop:10,192,54,251:

@ [CONTip|tep: 10,192.54,251:22001

IF;Walue;Fuel_Low_Limit
STATE[&

Add Ikem. ..
Remaove Ikemis)

1000
on
eli
70216

Selected Items

Active State
v Read From Cache
Change Handle(s)...
Synic Read

) te

Asynclo 3
AsynclOz

~ Item Information
Access Path |
Server Handle |D”‘E|D|:IDEIDIJ1
alue (2] art
Of
Data Type IVT_BDDL .v'l
Array [ Length |1

[ o 1]

Cancel |

c. Inthe Write Item dialog box, type the new state in the Value(s) field: If your point is
on, type OFF; if it is off, type On.

@ OPC Data {Actual Rate: 10007 ItemIl

Sub Yalue

001]15TATE[&]

B [MMIO|ip|tep: 10, 152,54, 251: 2001 ]S TATE[7]
@ [MMIO ip|tcp: 10,192.54,251:2001 JEU[16]

Write Item

Selected Items

 Item Information

S [CONT|ip|tep: 10,192.54.251:22001 JF; Value;Fuel_Low_Limit 1000

Refer to this field for
the current state (or
value) of the point.

d—

w—
Off

0216

Access Path

Server Handle

|DxDUEIUDDEI1 _

Type a new state here. This test
client allows you to type on, off,
true, false, 0, 1, etc. for Boolean
data.

“alue (5] Off
e Click here to prepare to
| send the data to the
server. If you enter a valid
Boolean state, this field
Data Type [oTBoOl =] will reflect the value that
O T will be sent.
Caricel | oK I

d. Click the field just below the Values field.

OptoOPCServer 10-19



SNAP Ultimate I/O Learning Center

4.

e. Click OK.
Observe the indoor light change state.

f.  Repeat the procedure, if desired.

Synchronous and Asynchronous

For output points, you can do a synchronous write or an asynchronous write. In
synchronous writes, the client waits for a reply from the server. In asynchronous
writes, the client doesn’'t wait for a reply. Which method you would use depends on
the type of write and the typical communication time between your client
application, the OptoOPCServer, and the SNAP Ultimate I/0 unit.

Save your file.

a. Click File =»Save.

b. Navigate to the C:\Program Files\Opt022\UIO Learning Center folder.
c¢. Type ConvStore.csv forthe file name.

d. Click Save.

Close the Test Client.

Debugging in the OptoOPCServer Window

10-20 OptoOPCServer

You may find data in the OptoOPCServer window useful for debugging. The server is
normally launched by the client and runs invisibly; in order to see its data, you must
start it BEFORE starting the client. You cannot open the server window after the client
has launched the server. For more information, see OptoOPCServer User’s Guide.

Close OptoOPCServer, Opto Browser Configurator, and OptoOPCServer, if
any of them are running.

Open OptoOPCServer.

Start — Programs — Opto 22 — ioProject Software — OptoOPCServer — Opto
OPCServer.

Open the OPC Test Client.

Start == Programs == Opto 22 == ioProject Software == OptoOPCServer =+ OPC
Test Client.

Open your test client file.

a. Click File == Open.

b. Navigate to the C:\Program Files\Opt022\UIO Learning Center folder.
c. Select ConvStore.csv.

d. Click Open.
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5. Switch to OptoOPCServer.

#| Ele Server Group Item Log Wiew Window Help = s

Ol =

TkemlD: | 5ub Value | Sub Quality | 5ub Updates | Update Rate | Run, awg |
@ [ConT|ipltep... 1000 Goad 1 il 0.002555
B [MMIC|ipltep..,  OFf &oad 1 o 0.002555
DptoOPCServer - [Client1] M= E3
File Edit Wew Window Help _l&] x|
Sl Clisnkl Ttem ID | value | Qualicy | Time Stamp. | Type | state
- [COMT|ip|kep: 10,192, 54,251 ;22001 1F; ... 1000, 000000 zaad Z004/03{10 11:22:29  Flaat Active
[MMIC|ip|tcp: 10,192,54,251:2001]5T.., Off Good 2004103110 11:22:29 Boolean Active
[MMIC|ip|tcp: 10,192,54,251:2001]5T.., Off Good 2004103110 11:22:29 Boolean Active
[MMIO|ip|tcp: 10,192,54,251: 2001 JEL. .. 7019.199219 _Good 2004/03/10 11:22:29 _Float Ackive
4] | >
Event AddGroup: OFC Data
Group add - - COPC Data async comwunications enabled [Advised)
Item added - - AddItems () - attempting to add item [CONT|ip|tep:10.192.54.251:22001]F;Value:F
Item added - - AddItems() - attempting to add item [MMIO|ip|tcp:10.192.54.251:2001]8TATE[E]
itzz :gg:g: : hddItems (] - attempting to add item [MMIO|ip|tcp:10.192.54.251:2001]STATE[T]
AddItems () - attempting to add itewm [MMIO|ip|tep:10.192.54.251:2001]1EU[14]
Added 4 items to group OPC Data
Ready
4 | 2
Ready UM 4

Connection messages and live data updates confirm that OptoOPCServer is getting
data from the SNAP Ultimate 1/O unit.
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6. Turn off your Learning Center.
DptoDPCServer - [Client1] M=l E3
File Edit Yiew ‘Window Help =
- Client1 Item ID | value | Qualic | Time Stamp | Type |
ool OPC Data [COMT|ip|tep: 10,192 .54,251:22001].,. 1000,000000 Ead - Last Known Yalue Z004/03/10 11:36:59  Flaat
[MMIC|ip|tcp: 10,192,54,251:2001]5,., Off Bad - Last Known.value 2004103710 11:37:00 Boolean
[FMMIC|ip|tcp: 10,192,54,251: 200115, Off Bad - Last Known.value 2004/03/10 11:37:00 Boolean
[MMIO|ip|tep: 10.192.54,251:2001 JE... 7018,398438 Bad - Last Known.italue 2004/03/10 11:37:00  Float
| | |

AddGroup: COPC Data
OPC Data async communications enabled [(Adwvised)

AddItems() - attempting to add item [CONT|ip|tep:10.192.54.251:22001]F;:Value:F
AddItems () - attempting to add item [MMIO|ip|tep:10.192.54.251:2001]3TATE[6G]
AddItems () - attempting to add item [MHIO|ip|tep:10.192.54.251:2001]3TATE[7]
AddItems () - attempting to add item [MMIO|ip|tep:10.192.54.251:20011EU[16]

Added 4 items to group OPC Data

The Quality and Time Stamp fields report that the data represent the last known values.

7. Turn on your Learning Center.

After a few seconds, OptoOPCServer reconnects.

8. Close all applications.

CONCLUSION

Your introduction to the main applications of the ioProject software suite is complete.
Congratulations for your dedication to this tutorial. In the next chapter, you'll find a
roadmap of the concepts and features you applied in this tutorial. This roadmap may
be helpful should you wish to return to the samples you built and review the material.
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ROAD MAP

The following pages present a graphical overview of the ioControl strategy and ioDisplay
project developed in the SNAP Ultimate 1/O 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 ioControl components are critical
to the ioDisplay project).

SNAP Ultimate I/0 Learning Center Road Map-1



<lesson/Chapter»

Opto 22 Software
ioManager
Store 10 Config.otg

ioControl
Convenience Store.idb

ioDisplay

>3 <1>

Getting Started ioManager
Concepts: :
o Assembling SNAP g
Systems
o Networking SNAP
Systems
Concepts:
® |P addressing
® Firmware

Monitor Convenience Store

OptoOPCServer

Control Engine

UIO Station 1

Charts

Powerup
Lighting_Control

Fuel_Monitor

Variables
Event_Message_0_Status
Fuel_Monitor_Delay
Fuel_Low_Limit

Lighting_Control_Scan_Interval

Status_Trashcan

I/0 Units
UIO_Station_1

Points
0 00 Emergency
01POS
02 Freezer_Door
03 Photo_Sensor
1 04 Alarm

05 Freezer_Door_Status

06 Inside_Light

07 Outside_Light
2 08 Fuel_Display
3 12 Store_Temperature
4 16 Fuel_Level

EVENTMESSAGE,0,
Regular Fuel Low

E-Mail

File Management
XML

<2>

Introduction to
ioControl

ioControl

Convenience Store.idb

Concepts:
e Configuring a controller
e Configure mode

Configure control
engine:
UIO Station 1

Powerup

Concepts:

o Loopback address

e Downloading a
strategy

e Autorun

e Configuring I/0

Status_Trashcan

Configure I/0 Unit:
UIO_Station_1

Points

00 Emergency

01 POS

02 Freezer_Door

03 Photo_Sensor

04 Alarm

05 Freezer_Door_Status
06 Inside_Light

07 Outside_Light

<3>

Flowcharts

Flowcharts

Concepts:

® Drawing charts

e Debug mode

® Forcing point states
® Detaching points

Start chart: Lighting Control

Lighting_Control
Start building chart

<4>

Digital Control

Digital

Finish chart

Lighting_Control_Scan_|Interval

2 seconds

08 Fuel_Display Scale:-10000/10000

12 Store_Temperature
16 Fuel_Level

Digital points
controlled by the
Lighting_Control

chart

Emergency

Freezer_Door
Photo_Sensor
Alarm

Freezer_Door_Status

Inside_Light
Qutside_Light

Scale:-20000/20000



<5>

<6>

<7>

<8>

<9>

<10>

Analog Control OptoScript Operator Interface Trending Alarming OptoOPCServer
Identifying |
memory map addresses
OptoScript
Watch Window:
DebugFuelMonitor.wth L
9 ioDisplay SuperTrends Alarms
Monitor Convenience Store.uui
Strategy:
Convenience Store OptoOPCServer
Concepts: Control engine: N .
o OptoScript Convenience Store Store_IOConfig.otg
e [f/Then statements
® Debugging scripts
Start chart: Fuel_Monitor
Fuel_Monitor I:E Replace chart Alarm points:
Start buildin logic with \ I [ ]
chart 9 script block \e—=) | Controller Status
7 9 | Freezer Door Open
Fuel Level
N
|
Event_Message_0_Status
Fuel_Monitor_Delay: 5 seconds
Fuel_Low_Limit
Concepts:
® E-malil
® Event Messages
® Event Message plugins
e Memory Map
Analog points I/0 unit feature .
controlled by the invoked by SuperTrend Graphic
Fuel_Monitor Fuel_Monitor OPC Test Client
chart chart ;
Store_Temperature Pen2: Freezer_Door
) 2 /\/ Store_Temperature Inside_Light
: Fuel_Level
Dynamic Graphics /\/ Eﬁglli_evel -
o (discrete: object color) r
Inside_Light . ~
J - ‘-) O
f Dynamic Graphics
Outside Light value: object size
Fuel_Display -9
Fuel_Level
Fuel_Level '
Fuel_Level
L
EVENTMESSAGE,O, ) Dynamic Graphics
Regular Fuel Low value: text in from controller
—) #i Gal
L 4

E-mail configuration



SNAP Ultimate I/O Learning Center

SNAP Ultimate I/0 Learning Center Road Map-4



	SNAP Ultimate I/O Learning center GUIDE
	Getting Started
	Opto 22 and SNAP Products
	SNAP Products Overview
	I/O Unit
	SNAP Ethernet Systems Software

	SNAP Ultimate I/O Learning Center Guide
	What You Will Do
	Learning Scenario: Convenience Store
	Lesson Format
	Lesson Conventions
	SNAP Ultimate I/O Learning Center Supplements

	What You Need
	System Requirements

	Installing the SNAP Ultimate I/O Learning Center Software
	Setting up the SNAP Ultimate I/O Learning Center
	SNAP Hardware Components
	Learning Center Load Panel
	Accessories
	Required Tools

	Assembling the SNAP Ultimate I/O Learning Center
	Installing the SNAP�B8M Rack
	Connecting the Power Supply
	Installing the SNAP Ultimate Controller/Brain
	Installing the SNAP I/O Modules
	Removing a SNAP I/O Module
	Connecting the SNAP Modules to the Wiring Harness
	Connecting the Temperature Sensor
	Connecting the Power Cable
	Connecting the SNAP Ultimate I/O Unit to a PC

	Opto 22 Product Support

	ioManager: Establishing Communication between the I/O and a PC
	Skills
	Scenario
	Concepts
	ioManager
	IP Addressing

	Activity
	Preparing for the Lesson
	Determining Your PC’s IP Address and Subnet Mask
	Using ioManager to Establish Communication with the Brain


	ioControl: Configuration and Programming
	Skills
	Scenario
	Concepts
	I/O Configuration
	ioManager and ioControl
	ioControl

	Activity
	Creating a New Strategy
	Configuring the Control Engine
	Configuring the I/O Unit
	Configuring I/O Points
	Making the Strategy Independent of Specific Controllers
	Observing Points in Debug Mode
	Writing to Outputs and Simulating Inputs in Debug Mode


	ioControl: Flowcharts
	Skills
	Scenario
	Concepts
	Strategy (Review)
	Flowcharts
	Blocks
	Multitasking
	Variables

	Activity
	Creating a Flowchart
	Choosing Flowchart Colors and Text
	Closing 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


	Digital Control
	Skills
	Scenario
	Activity
	Building the Chart
	Configuring Debug Mode
	Downloading and Running the Strategy
	Using Auto Stepping
	Using Step Buttons
	Modifying the Lighting_Control Chart
	Debugging the Changes
	Forcing Outputs and Inputs in Debug Mode
	Adding Control for the Freezer_Door and the Emergency Switch

	Follow-up

	Analog Control
	Skills
	Scenario
	Concepts
	Watch Windows

	Activity
	Creating a Fuel Monitor Flowchart
	Reading and Displaying Fuel Levels
	Evaluating the Tank Level
	Sounding an Alarm
	Repeating at a Reasonable Interval
	Starting the Fuel Monitor Chart
	Downloading and Testing Your Strategy
	Changing the Value of Fuel_Low_Limit in Real Time
	Using Watch Windows


	OptoScript
	Skills
	Scenario
	Concepts
	OptoScript

	Activity
	Creating an OptoScript Block
	Using Variables in OptoScript
	Using Action Commands in OptoScript
	Creating Conditional Statements
	Modifying the Flowchart
	Debugging OptoScript
	Returning to Configure Mode


	Operator Interfaces
	ioDisplay Skills
	Scenario
	Concepts
	ioDisplay within SNAP Your Ultimate I/O System
	ioDisplay Capabilities
	Control vs. Monitoring
	Configurator vs. Runtime
	Objects
	Tags

	Activity
	Preparing for the Lesson
	Creating an ioDisplay Project
	Linking the Control Engine
	Changing the Properties of the Drawing Window
	Examining the Tools Palette
	Creating an LED Display
	Animating the Light
	Animating the Text
	Making a Duplicate LED Display for the Outside Light
	Attaching the Outside Light to Tag
	Testing the Project
	Creating a Tank Level Display
	Assigning Dynamic Attributes
	Using Imported Bitmaps in a Graphical Display
	Running Your Project
	Setting Refresh Times


	Trending
	Skills
	Scenario
	Concepts
	SuperTrends
	About ioDisplay Windows

	Activity
	Preparing for the Lesson
	Creating a New Window
	Creating a SuperTrend
	Testing Your Changes
	Using Windows in the Operator Interface
	Testing Your Changes


	Alarming
	Skills
	Scenario
	Concepts
	Alarm Points
	Alarm Graphics
	File Logging
	Printer Logging
	Sounds

	Activity
	Preparing for the Lesson
	Configuring the Fuel Level Alarm Point
	Configuring the Freezer Door Alarm Point
	Creating a New Window for Alarm Graphics
	Creating a Detailed Alarm Graphic
	Creating a History Alarm Graphic
	Creating a Close Window Button
	Examining Alarming Setup Features
	Testing Alarms
	Configuring Control Engine Alarming
	Configuring a Dynamic Object for Control Engine Status
	Testing Your Project

	Summary

	OptoOPCServer
	Skills
	Scenario
	Concepts
	OptoEnetServer and OptoOPCServer
	How OptoOPCServer works

	Activity
	Creating a Browser Database
	Configuring the OPC Test Client
	Testing Your Work
	Debugging in the OptoOPCServer Window

	Conclusion

	Road Map

