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About
This
Manual

TheBridgeVIEW User Manuatontains the information you need to get
started with the BridgeVIEW software package.

This manual explains the BridgeVIEW environment, tag configuration,
man machine interfaces, alarms and events, and historical data logging
and extraction. This manual also reviews the concepts of G
programming.

Throughout both sections of this manual, there are activities that teach
you what you need to know to build your own virtual instruments, and
ultimately, your own SCADA system. This manual presumes that you
know how to operate your computer and that you are familiar with its
operating system.

Organization of This Manual

This manual covers two subject areas. Chapters 1 through 8 introduce
BridgeVIEW concepts, and Chapters 9 through 15 describe the

G programming language, and how it works within BridgeVIEW. Each
chapter in th&s Tutorial section discusses a different G concept,
although you can design a VI that might incorporate several of these
basic concepts. Therefore, we encourage you to work through all the
activities in this manual before you begin building your applications.

You should save all of the VIs you create with the BridgeVIEW

activities in theBridgeVIEW\T utorial directory. To view the VI(s)
for an activity that you have not completed yourself, see the
BridgeVIEW\Tutorial\Solutions directory.
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About This Manual

BridgeVIEW Concepts

BridgeVIEW User Manual

Chapter 1)ntroduction describes the unique BridgeVIEW
approach to Man Machine Interface (MMI) and Supervisory
Control and Data Acquisition (SCADA). It also contains system
configuration, installation instructions and basic information that
explains how to start using BridgeVIEW to develop industrial
automation applications. This chapter refers you to other chapters
or manuals for more information.

Chapter 2BridgeVIEW Environmendescribes the BridgeVIEW
environment. It explains the basic concepts behind G, the
programming language upon which BridgeVIEW is built, the
BridgeVIEW Engine Manager, system errors and events, the Tag
Monitor utility, and the Tag Browser utility. This chapter also
explains how to access online help for BridgeVIEW and provides
an activity that illustrates how to examine the front panel and block
diagram of a virtual instrument (VI).

Chapter 3Tag Configurationexplains tags, the Tag Configuration
Editor, and how you edit tags within the BridgeVIEW system.
Before you can run a BridgeVIEW application, you must specify a
tag configuration. This chapter also includes an activity that
illustrates how to use the Tag Configuration Editor.

Chapter 4Man Machine Interfaceexplains what a Man Machine
Interface (MMI) is and how you can monitor and control tags from
your MMI. This chapter also describes several general principles of
MMI programming in G, and provides activities that illustrate how
to build your MMI using the MMI G Wizard and customize front
panel objects with imported graphics.

Chapter 5Alarms and Eventsntroduces the basic concepts of
alarms and events, and explains how to view, acknowledge and
configure them within the BridgeVIEW system. This chapter also
provides activities that explain how to build an alarm summary
display and acknowledge alarms from your MMI.

Chapter 6Historical Data Logging and Extractigrexplains the
concept of a trend, how to log and extract historical data, and how
to use the Historical Trend Viewer (HTV), a utility that displays
historical data that has been logged to disk with BridgeVIEW.

Chapter 7Advanced Application Topigcexplains the advanced topics
you need to understand to make optimum use of BridgeVIEW for
developing applications. The advanced topics covered in this
chapter are BridgeVIEW System Control, Tag Attributes VIs, and
BridgeVIEW Security.
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» Chapter 8|ndustrial Automation Device Serveexplains Industrial
Automation (1A) device servers, how to install and configure a
device server, and how to view that configuration within
BridgeVIEW. This chapter also describes how to use DDE servers
with BridgeVIEW and how you can develop your own device
servers.

G Tutorial

e Chapter 9Creating and Customizing V/Isitroduces the basic
concepts of virtual instruments and provides activities that explain
how to create the icon and connector, how to use a VI as a subVl,
how to use th&I Setup... option, and how to use tig8ubVI Node
Setup... option.

« Chapter 10Loops and Chartsintroduces structures and explains
the basic concepts of charts, the While Loop, and the For Loop.
This chapter also provides activities that illustrate how to
experiment with different chart modes, use a While loop and a
chart, change the mechanical action of a Boolean switch, control
loop timing, use a shift register, create a multiplot chart and
customize your trend, and use a For Loop.

« Chapter 11Case and Sequence Structyriesroduces the basic
concepts of Case and Sequence structures, and provides activities
that explain how to use the Case structure, how to use the Sequence
structure, and what sequence locals are and how to use them.

e Chapter 12Attribute Nodesdescribes objects called attribute
nodes, which are special block diagram nodes that control the
appearance and functional characteristics of controls and
indicators.

* Chapter 13Arrays, Clusters, and Graphimntroduces the basic
concepts of polymorphism, arrays, clusters, and graphs and
provides activities that explain auto-indexing and the Graph and
Analysis VIs.

* Chapter 14YI Control Vis introduces VI Control VIs and provides
an activity that explains how to use them within BridgeVIEW. The
VI Control Vls allow you to control when a VI is loaded into
memory, run, and unloaded from memory. These VIs also allow
you to accomplish the following dynamically: resize a VI front
panel, monitor the status of VI execution (running or idle), and
monitor the status of a VI front panel (closed, open, or active).
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« Chapter 15Program Designsuggests some techniques to use when
creating programs and offers programming style recommendations.

Appendices, Glossary, and Index

« Appendix A,MMI Function Referengadescribes error handling for
BridgeVIEW Vls and contains an explanation of the Vis in the
BridgeVIEW VI library. In this appendix, the Vs are arranged
alphabetically, first by VI Library name (Alarms and Events,
Historical Data, System, Tags, and Tag Attributes), then by VI
name.

« Appendix B,Citadel and Open Database Connectivdgscribes the
Citadel database and the Open Database Connectivity (ODBC)
driver, and includes a table that lists data transform commands.

« Appendix C,Customer Communicatigpgontains forms to help you
gather the information necessary to help us solve your technical
problems and a form you can use to comment on the product
documentation.

e TheGlossarycontains an alphabetical list of terms used in this
manual, including abbreviations, acronyms, metric prefixes,
mnemonics, and symbols.

* Thelndexcontains an alphabetical list of key terms and topics in
this manual, including the page where you can find each one.

Conventions Used in This Manual

The following conventions are used in this manual:

bold Bold text denotes a parameter, menu name, palette name, menu item,
return value, function panel item, or dialog box button or option.

italic Italic text denotes mathematical variables, emphasis, a cross reference,
or an introduction to a key concept.

bold italic Bold italic text denotes an activity objective, note, caution, or warning.

monospace Text in this font denotes text or characters that you should literally enter
from the keyboard. Sections of code, programming examples, and
syntax examples also appear in this font. This font also is used for the
proper names of disk drives, paths, directories, programs, subprograms,
subroutines, device names, variables, filenames, and extensions, and for
statements and comments taken from program code.
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<> Angle brackets enclose the name of a key on the keyboard—for
example, <PageDown>.

- A hyphen between two or more key names enclosed in angle brackets
denotes that you should simultaneously press the named keys—for
example, <Control-Alt-Delete>.

<Control> Key names are capitalized.

» The » symbol leads you through nested menu items and dialog box
options to a final action. The sequence
Filex»Page Setup»Options»Substitute Fontdirects you to pull down
the File menu, select thBage Setuptem, selecOptions, and finally
select theSubstitute Fontsoption from the last dialog box.

paths Paths in this manual are denoted using backslashes (\) to separate drive
names, directories, and files, as in
C:\dirlname\dir2namel\filename

@ This icon to the left of bold text denotes the beginning of an activity, which
@ contains step-by-step instructions you can follow to learn more about

(=577 BridgeVIEW.
This icon to the left of bold text denotes the end of an activity, which
@ contains step-by-step instructions you can follow to learn more about
BridgeVIEW.

This icon to the left of bold italicized text denotes a note, which alerts
you to important information.

W This icon to the left of bold italicized text denotes a caution, which
alerts you to the possibility of data loss or a system crash.

? This icon to the left of bold italicized text denotes a warning, which
alerts you to the possibility of damage to you or your equipment.

Abbreviations, acronyms, metric prefixes, mnemonics, symbols, and
terms are listed in th€lossary

Related Documentation

The following documents contain information that you might find
helpful as you read this manual:

e G Programming Reference Manual

» BridgeVIEW Online Referenceavailable online by selecting
Help»Online Reference
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Customer Communication

National Instruments wads to receie your commenton our products
and manuals. Ware nterested irthe alications youdevelop withour
products, and wevant to help if yothave problems with thenT.o make
it easy foryou to contact usthis manubdcontans comment and
configuration forms foryou to complete.These forms arin

Appendk C, Customer Communicatip at the end of thé manual.
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Introduction

This chapter describes the unique BridgeVIEW approach to Man
Machine Interface (MMI) and Supervisory Control and Data
Acquisition (SCADA). It also contains system configuration,
installation instructions and basic information that explains how to start
using BridgeVIEW to develop industrial automation applications. This
chapter refers you to other chapters or manuals for more information.

Welcome To BridgeVIEW!

BridgeVIEW adds real-time process monitoring, historical trending,
alarm and event reporting, online configuration tools and PLC
connectivity to a premiere graphical development environment, G.

BridgeVIEW makes use of an intuitive graphical user interface
combined with a powerful graphical programming language, G, that
enables you to perform data acquisition and analysis, create an operator
interface oMan Machine InterfacéMMI), and develop advanced
supervisory control applications.

BridgeVIEW provides the following features for the development of
your Industrial Automation applications.

*  Graphical man-machine interface (MMI)

e Easy-to-use, fill in the blank configuration utilities

e Graphical programming tools

* Real-Time Database (RTDB)

» Historical data collection and trending (Citadel)

e Alarm and event reporting and logging

e Security

e Connectivity to PLC and industrial device networks
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Required System Configuration

BridgeVIEW is distributed on a CD-ROM that includes the complete
BridgeVIEW 1.0 release.

The Windows95/NT version of BridgeVIEW runs on any system that
supports Windows 95 or Windows NT 3.51 or later. You should have a
minimum of 24 MB of RAM for this version to run effectively. We
recommend 32 MB of RAM and at least 30 MB of swap space available
on your system.

Note: The standard BridgeVIEW installation requires approximately 85 MB of
disk space. A full installation requires approximately 100 MB. If you plan
to install the NI-DAQ Server as well, you will need an additional 30 MB.

Installing BridgeVIEW
1. Insertthe CD in your CD-ROM drive.
2. Run the BridgeVIEW installer.

a. If you have Windows 95 or Windows NT 4.0 and your system
uses the AutoPlay feature, the Welcome to BridgeVIEW screen
appears a short time after you insert the CD.

b. If you have Windows NT 3.51 or a system not using AutoPlay,
run the following program:
X:\bvsetup.exe
whereX is the letter of your CD-ROM drive.

3. Choose an installation. The installer offers several installation
types: Standard, Full, Minimum, and Custom. The Standard
installation requires approximately 85 MB. The Full installation,
which also includes Data Acquisition, GPIB, and VISA libraries
and examples, requires approximately 100 MB of disk space. The
Standard installation is recommended.

4. After selecting an installation, follow the instructions that appear
on your screen.

Note: If you plan to use National Instruments Data Acquisition (DAQ) devices,
VISA, or GPIB instrumentation, you can perform either a Full
installation, which installs all necessary drivers and example programs, or
a custom installation, in which you select the items to install.
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After you have installed BridgeVIEW completely, it is ready to run.
You might need to re-boot your machine after installation so that
updated system, DAQ, VISA, or GPIB drivers can be loaded properly.

What Is BridgeVIEW?

BridgeVIEW is a software package specifically targeted at industrial
automation applications. BridgeVIEW provides configurable solutions
for common MMI and SCADA functions while leveraging the
flexibility of graphical programming. BridgeVIEW is built around the
G programming language, created by National Instruments
Corporation.

With BridgeVIEW, you can acquire data and control one or more
distributed devices in an overall facility. BridgeVIEW can change set
points or send control instructions to the individual devices while
monitoring the entire system. It also can gather information like alarms
and measurement points from these devices.

Common devices used for data acquisition include Progammable Logic
Controllers (PLCs), plug-in Data Acquisition boards, and other
distributed Input/Output (1/0) modules. BridgeVIEW device servers
communicate with these non-plug-in devices through RS-232, RS-485,
TCP/IP, DDE, netDDE, direct I/O, or other proprietary interfaces.
BridgeVIEW device servers provide the necessary protocol software to
communicate with these devices.

How Does BridgeVIEW Work?

BridgeVIEW uses a combination of tags, events, and datag#fs a
connection to a real-world I/O point, while axentis anything that
happens to a tag or to the BridgeVIEW Engine in general. The
BridgeVIEW Engine communicates with device servers on one end, and
with your MMI application at the other end. The BridgeVIEW Engine
maintains a Real-Time Database (RTDB) of tag information and logs
historical data and events. You can build your MMI to interface with the
BridgeVIEW Engine usingirtual instrumentgVIs) to read and write

tag values, view alarm information and trend data. A virtual instrument
is a BridgeVIEW function, written in the graphical programming
language G. For more information about G, see any of the chapters in
the G Tutorial section of this manual.
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G Programming

BridgeVIEW User Manual

Start by configuring all the tags in your system with the Tag
Configuration Editor. Then, you can launch the BridgeVIEW Engine,
which reads your configuration file and starts monitoring tags, logging
data and events. You can create your MMI application to display tag
values, trends, and alarms. You also can acknowledge alarms and
control output tags. You can build the MMI using BridgeVIEW VIs to
read and write tag values, view alarm information, acknowledge alarms,
view real-time trends and retrieve historical data. For more information
about how to get started with BridgeVIEW, see Ykikere Should |
Start?section at the end of this chapter.

G is the easy to use graphical data flow programming language on
which BridgeVIEW is based. G simplifies scientific computation,
process monitoring and control, and test and measurement applications,
and you also can use it for a wide variety of other applications.

G was first introduced by National Instruments as the programming
language behind LabVIEW, the program development application used
commonly for test and measurement purposes. BridgeVIEW has taken
all the functionality of G and enhanced it for your industrial automation
needs.

TheG Tutorial section of this manual covers the functionality of G that
you need to get started with most BridgeVIEW applications. For a more
extensive explanation of BridgeVIEW functionality, see the

G Programming Reference Manual

The basic concepts of G that are covered in this manual are as follows:

e VIs—Virtual instruments (VIs) have three main parts: the front
panel, the block diagram, and the icon/connector. The front panel
specifies the user interface of the VI. The block diagram consists of
the executable code that you create using nodes, terminals, and
wires. With the icon/connector, you can use a VI as a subVI in the
block diagram of another VI. For more information about Vls, refer
to Chapter 9Creating and Customizing VIs

« Loops and Charts—G has two structures to repeat execution of a
sub-diagram—th&Vhile Loopand theFor Loop Both structures
are resizable boxes. You place the subdiagram to be repeated inside
the border of the loop structure. The While Loop executes as long
as the value at the conditional terminal is TRUE. The For Loop
executes a set number of times. Charts are used to display real-time
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trend information to the gerabr. For more information abait loops
and charts refer to Chapter 10l.oops ad Charts.

* Case and Sequence 8ttures—The Case sticture is a coditional
branchingcontrol stiucture, which executes a suliagrambasecdn
certan input. A Segence structire is a program control structre
thatexecutes i$ suldiagrans in rumeric order. Fomore
information about Case &equencstructures, refer tcChapter 11,
Case and Sequence Structures

« Attribute Nodes—Attribute nodesre speciablock diagrarmodes
that youcanuse tocontrol the gppeaance ad functional
characteristis of controls ard indicators For more information
about attribute nodesefer to Chapter 12Attribute Nodes.

* Arrays, Clsters ard Graphs—An array is a resizatd collection of
data elements of #sametype A cluster is a staically sized
collection of data elementef the same owifferent types Graphs
commony are usd to display dataFor more informaion about
arrays, clustes, and graphs, refer to Chapterl3, Arrays, Clsters,
and Grgphs

* VI Control VIs—A VI Control VI is a frmt panel dject for
enteing data to a Vbr a subVI. Use VLCortrol VIs to contrd
window behaior (open, close,re-size) of other VIsFor more
information about VI Control Vs, refer b Chapte 14, VI Control
Vlis.

A tag value is acquiredand/orcontrdled bya device server tha
communicates with the BridgeVIEW Engine &ad canbe reador set by
a V1 in your MMI application. Tags catbe of trefollowing types: nput,
output, Input/Output, ormemory. You can onfiguretags though the
Tag Confguration Editor. A tag configuradn consists of its data type,
connectbn, scaling,operatbns,and alarmsettings.For more
information about ttgtopic, refer to Chapter 3Tag Configuration.

Data Type

A tagdata typecanbe analog, discretdijt array, or string. Anabg tags
havecontinuous valuesvith a specified rangésuch as 0.0 t&00.0).
Discrete tags hawalues that are eith@N (1) or OF- (0). Bit array
tags are caprised of up o 32 bits, eachof which can haven ON (1)
or OF- (0) state.Stringtags consist of ASCli¢haracters obinary data
and canbe of aly length.
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Connection

Connectionincludes tle following tag attributes:

¢ Name

e Description

e Group

e Accessrights (input onl, output only, Input/Output, ormemory)
e Saver name

« Device name

e Item name

e Length (for bit array and stiing tags)

Scaling

Scalingcontrds the type of scalingo performonatag when
communicatingwith adevice sever, and the expectedengineeing
range andinits for the tag.

Operations

You can specifyhow theBridgeVIEW Engine updates the Real-Time
Database(RTDB), when t will log the tagdatato disk if it will log
everts associated th the tag, and what vaéexistsin the database at
statup. Theoperationsthat can beerformed on a tagreasfollows:

e Updaingthe Real-TimeDatabase
e Historical logging

« Event logging

e Event printing

Alarms

An alarm isanabrormal process condition. For example, ananabg tag
can be confguredto be naHI alarm sta¢ when its value igreater han
25. You can set alarmimits foratag in the Tag Configurabn Editor.
Each alarmimit has a priority associted with it to determine the
severity of the alarm.
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Events

An event is something that happens within the BridgeVIEW system.
Events can be divided into two groups, those that pertain to individual
tags and those that pertain to the overall BridgeVIEW system. Events
pertaining to tags include:

e Atag going in or out of alarm
e An operator changing the value of a tag
* An operator acknowledging an alarm

Events pertaining to the system include:

e The launching or shutting down of the Engine
* A new operator logging on

e Anerror from a server

The Engine also maintains alarm summary and event history
information pertaining to tags. This information can be viewed by the
user’s MMI and/or be logged to disk.

Historical Data Logging and Extraction

You can extract data from the historical database to view the trend of
tag data over time. The BridgeVIEW Engine manages logging data to
the Citadel Historical Database.tfendis a view of data over time.
Trends can be real-time (current data) or historical (logged data). You
can view logged data with a user interface (MMI) or with the Historical
Trend Viewer (HTV). For more information about historical data
logging and extraction or the Citadel Historical Database, see
Chapter 6Historical Data Logging and Extractigror Appendix B,

Citadel and Open Database Connectivity

Security

Environment security is built into BridgeVIEW and determines access
to certain parts of the BridgeVIEW environment. BridgeVIEW security
is broken into two general categories:

e BridgeVIEW Environment Access Privileges
* Operator Interface Security
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What Is the BridgeVIEW System Architecture?

BridgeVIEW User Manual

The BridgeVIEW system contains three sets of processes: the user MMI
Application, the BridgeVIEW Engine, and industrial automation device
servers, as shown in Figure 18rjdgeVIEW ArchitectureThese
processes interact through a client-server relationship.

MMIS
« EU Scaling
T BridgeVIEW )
Real-Time Database Engine Alarming
« Event/Alarm Logging
« Trending
Servers PLC DAQ DDE Other

Figure 1-1. BridgeVIEW Architecture

The BridgeVIEW Engine, with any device servers, runs as a separate
process independent of your MMI application. Your MMI application is
built as a collection of VIs developed using the G programming language.

BridgeVIEW maintains a high performance Real-Time Database in the
BridgeVIEW Engine that provides information to client applications.
The BridgeVIEW Engine also performs other functions including the
following:

« Data acquisition, engineering unit (EU) scaling, and alarm
processing

e Alarm and event logging
e Historical data collection and trending

EU scaling converts the Raw Range value from the device server to the
engineering value used in the user application and vice versa.

1-8 © MNational Instruments Corporation



Chapter 1 Introduction

User MMI Application

The end user of the BridgeVIEW system sees and interacts with an
MMI. The MMI application is a collection of Vls that you build with
the G programming language in BridgeVIEW. You build Vls that
interact with the BridgeVIEW Engine to read and write tag values,
acknowledge alarms, access historical data, and read and write tag
attributes.

BridgeVIEW makes development of operator graphic displays easy and
fast. Floating palettes provide controls and functions necessary to
develop effective MMI and SCADA applications. The Controls palette
provides a number of predefined objects, selected from the automation
symbol library, for building your MMI. The Functions palette provides

a set of functions and Vls you can use for I/O, analysis, historical data,
and networking.

BridgeVIEW Engine

TheBridgeVIEW Enginas the heart of the BridgeVIEW System. It

runs as a separate process, independent of your MMI application. This
minimizes interference between the Engine and your MMI. The
BridgeVIEW Engine maintains the Real-Time Database of all tag

values and alarm states. It reads values from the various device servers.
These values are scaled and compared with their alarm limits. If a tag is
in an alarm state, the Engine generates appropriate events and logs them
to disk.

The Real-Time Database (RTDB) is an in-memory snapshot of the state
of all tags in the system. If a tag value changes more than its update
deadband, or its alarm state changes, the RTDB is updated. Along with
tag values, the RTDB also stores status, date, time, and alarm
information.

Industrial Automation Device Servers

A device server is the application that communicates with the I/O
devices such as PLCs and plug-in cards. All device servers are written
to a standard client/server Application Programming Interface (API) for
the BridgeVIEW Engine. There are different servers for different
device manufacturers and communication networks.

The device servers that support the BridgeVIEW Engine are
stand-alone programs launched by the BridgeVIEW Engine, and
thereafter run in the background, reading selected input items and
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writing them on demand. Each server has a specific configuration utility
that determines communication parameters, 1/0O poll rates, and device
addresses. A server completes operation only when the BridgeVIEW
Engine shuts down.

Input items are polled at a rate determined by the server configuration.
For each input item, the device server passes the value, the timestamp
of when the item was sampled, and status information to the
BridgeVIEW Engine. Output items are written on demand only, for
example, when the BridgeVIEW Engine passes a new output value.

The device server monitors the items and encapsulates all device- and
hardware-specific details, thereby providing a hardware- and
software-independent layer to the user MMI and SCADA application.
For more information about device servers, see Chaptad@strial
Automation Device Servers

Where Should | Start?

We recommend that you work through the activities in this manual.
These activities comprehensively illustrate how BridgeVIEW works. If
you are new to the G programming language, begin with the activities
in chapters 9 through 15, and then continue with those in chapters 2
through 8. If you are an experienced G programmer, begin with
chapter 2 and continue through the entire manual so that you might
learn the important BridgeVIEW concepts, and review any G
programming techniques that you might be familiar with already.

Save all of the VIs you create with the BridgeVIEW activities in the
BridgeVIEW\Tutorial directory. There is also a Solutions directory
(BridgeVIEW\Tutorial\Solutions ) that contains the completed Vis

for each activity in this manual. You can view the VI for an activity that
you have not completed yet, or use the VIs in this directory as a means
of verifying your work.

Another good place to start is tBeamples directory. Use the VI called
readme.vi , at the top level of this directory, to browse through the
available examples.

If you are going to use device servers, read Chapted8strial
Automation Device Serverahich contains very important information
about servers. If you are going to develop device servers of your own,
use the BridgeVIEW Device Server Toolkit.
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What Is G?

This chapter describes the BridgeVIEW environment. It explains the
basic concepts behind G, the programming language upon which
BridgeVIEW is built, the BridgeVIEW Engine Manager, system errors
and events, the Tag Monitor utility, and the Tag Browser utility. This
chapter also explains how to access online help for BridgeVIEW and
provides an activity that illustrates how to examine the front panel and
block diagram of a virtual instrument (VI).

G is a programming language, much like various commercial C or
BASIC development languages. However, G is different from those
applications in one important respect. Other programming languages
are text-based languages that create lines of code, while G is a graphical
programming language that creates programs in block diagram form.

You can use G with little programming experience. G engineers and
programmers rely on graphical symbols and data flow rather than
textual language to describe programming acti@#a flowis a
programming system in which nodes execute when they have received
all required input data, and produce output automatically when they
have executed.

G has extensive libraries of functions and subroutines for most
programming tasks. BridgeVIEW includes conventional program
development tools for G, so you can set breakpoints, animate program
execution to see how data passes through the program, and single-step
through the diagram to make debugging and program development
easier.
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How Does G Work?

G includes libraries of functions and development tools designed
specifically for MMI development, data acquisition, and instrument
control. G programs are called@tual instrumentqVIs) because their
appearance and operation imitate actual instruments. However, they are
analogous to functions in conventional programming languages.

Virtual Instruments

BridgeVIEW User Manual

Vls have both an interactive user interface and a source code equivalent,
and accept parameters from higher-level VIs. VIs have three main parts:

e The front panel
e The block diagram
e The icon/connector

With these features, G promotes and adheres to the concept of modular
programming. You divide an application into a series of tasks, which
you can divide again until a complicated application becomes a series
of simple subtasks. You build a VI to accomplish each subtask and then
combine those VIs on another block diagram to accomplish the larger
task. Finally, your top-level VI contains a collection of subVls that
represent application functions.

Because you can execute each subVI by itself, apart from the rest of the
application, debugging is much easier. Furthermore, many low-level
subVIs often perform tasks common to several applications, so you can
develop a specialized set of subVlIs and re-use them in different
applications.

For more information about Vs, see Chapte€gating and
Customizing Vlsin this manual, or refer to th@ Programming
Reference Manual

Front Panel

VIs contain an interactive user interface, which is calledrtive pane)
because it simulates the panel of a physical device. The front panel can
contain knobs, push buttons, graphs, and other controls and indicators.
You input data using a keyboard, mouse, touch screen, or other device
and then view the results on the computer screen.
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The front panel contains a toolbar of command buttons and status
indicators that you use for running and debugging VIs. It also contains
font options and alignment and distribution options for editing VIs.
Pictures of the Front Panel toolbar, and its buttons, are shown below.

EI}I{E‘Etl |’§ﬁ§;§‘i ]| ” 2pt Application Font ‘F“L: ‘F”'.T]: “Fl

Run button—Runs the VI.

Continuous Run button—Runs the VI over and over; useful for
debugging.

Stop button—Aborts VI execution.

Pause/Continue buttor—Pauses VI execution/Continues VI
execution.

= &

apt Application Font o Font ring—Sets font options, including font type, size, style, and color.

Alignment ring—Sets alignment options, including vertical, top edge,

| |
- )
* left, and so on, for two or more objects.
—— Distribution ring —Sets distribution options, including gaps,
| | . .
[ “Om ™ | compression, and so on, for two or more objects.

Block Diagram

Vls are executed fromlaock diagram which you construct in G. The
block diagram supplies a pictorial solution to a programming problem.
The block diagram contains the source code for the VI.

The block diagram toolbar contains additional options that are not
included on the front panel toolbar. Use these additional options for
debugging Vls. The block diagram toolbar is shown below.

@ITE%I |§5§$ :; ] I @ %;lﬁ’l;g | 9 : Application Font v”i;, vI :ﬁ: ‘!"I
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A Rl E =

Tools Palette

BridgeVIEW User Manual

Hilite Execute button—Displays data as it passes through wires.
Step Into button—Steps into loops, subVIs, and so on.

Step Overbutton—Begins single stepping, steps over a loop, subVl,
and so on.

Step Outbutton—Completes execution of loops, VIs, block diagrams,
and so on.

Icon/Connector

VIs use a hierarchical and modular structure. You can use them as
top-level programs, or as subprograms within other programs. A VI
within another VI is called a subVI. Theon/connectopane of a VI

works like a graphical parameter list so that other ViIs can pass data to
it as a subVl.

BridgeVIEW has a floating ools palette, which you can use to edit and
debug Vls. You use the <Tab> key to tab through the commonly used
tools on the palette. If you have closed Ttels palette, select
Windows»Show Tools Palettéo display the palette. A shortcut for
bringing up theTools palette is to right click while pressing the

<Shift> key. The following illustration shows tA®ols palette.

s [A
¥ s
ClRciVd
hs
Operating tool—PlaceGontrols andFunctions palette items on the
front panel and block diagram.

Positioning tool—Positions, resizes, and selects objects.

Labeling tool—Edits text and creates free labels.
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Wiring tool—Wires objects together in the block diagram.

5 4

Object pop-up menu tool—Brings up a pop-up menu for an object.

a
m

Scroll tool—Scrolls through the window without using the scrollbars.

3

Breakpoint tool—Sets breakpoints on VIs, functions, loops, sequences,
and cases.

@

Probe tool—Creates probes on wires.

Color Copy tool—Copies colors for pasting with the Color tool.

! / Color tool—Sets foreground and background colors.

Note: You can pop up on an object by clicking on it with the right mouse button.

@

Controls Palette

TheControls palette consists of a graphical, floating palette that opens
when you launch BridgeVIEW. You use this palette to place controls
and indicators on the front panel of a VI. Each top-level icon contains
subpalettes. If th€ontrols palette is not visible, you can open it by
selectingWindows»Show Controls Palettérom the front panel menu.
You also can right-click, opop up on an open area in the front panel
to access a temporary copy of @entrols palette. TheControls

palette is available only when the front panel is the active window. The
following illustration displays the top-level of ti@ontrols palette.

=2 Controls E
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Functions Palette
The Functions palete consists ofagraphical, floating paledtthat
opersautomatically when yoswitch to the hock dagram.You use this
palete to place mdes (onstants, indicators VIs, ard so on) onthe
block diagram of a VI. Eachtop-level iconcontainssubpalettes.

If the Functions paletteis not visible,you can selegdWindows»Show
Functions Palete from the block diagram mau todisplay it. You can
alsopop up on anopenareain the block diagram to access the
Functions palette. Thd-unctions palette is availde only when the
block dagram is the active wwdow. The following illustration idplays
the top-level of te Functions palette.

VI b e

Controls and Indicators
Controlsandindicatorsin G aresimilar to input and output parameters
or graphs in traditional programnmg languages. BridgeVIEW catains
avariety of cortrols and indicatorsthat you can choosecaording tothe
kind of values omuantities you want b evaluate or display.

You can configure all the catrols and indicators usig options from
their pop-up menus. Bpping up on individual compnents of caitrols
and indicators diplays merus for customizig thosecommpnents An
easy wayto access thpop-up menusto click the right mousebutton
on awy object hat ha a pop-up men.

The primary deatypesyou will use n BridgeVIEW applications are
numeric, Boolean, string,andtag, and are describetin detail inthe
following sections.
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Numeric

You use numeric controls to enter numeric quantities, while numeric
indicators display numeric quantities. The two most commonly used
numeric objects are the digital control and the digital indicator, shown
below. You can find these controls and indicators inNlieneric
subpalette of th€ontrols palette.

Label —»
Increment Buttons —- |,:,_,:,,:, ~&— Digital Control

Label —p»

.00 | Digital Indicator

Boolean

You use Boolean controls and indicators for entering and displaying
Boolean (TRUE/FALSE) values. Boolean objects simulate switches,
buttons, and LEDs. The most commonly used Boolean objects are the
vertical switch and the round LED, shown below, found inBbelean
subpalette.

[\Yertical Switeh| [Round LED|

String

You use string controls and indicators for entering and displaying
ASCII characters. You can use strings for simple text messages
displayed to the user and for character streams sent to serial devices,
instruments, or files.
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You can find the string control and indicatorG@ontrols»String Table
Tags You can enter or change text inside a string control using the
Operating tool or the Labeling tool. Enlarge string controls and
indicators by dragging a corner with the Positioning tool.

If you want to minimize space that a front panel string control or
indicator occupies, seleGhow»Scrollbar. If this option is dimmed,
you must increase the vertical size of the window to make it available.

String Control

‘o enter text
here.

Tag

You use tag controls and indicators for entering and displaying tag
names or group names contained in the loaded tag configurasitbn)(
file. You can find tag controls and indicatorsGontrols»String Table
Tags For more information about the tag data type, see the sd@pn
Data Typein Chapter 4Man Machine Interface

N

[ Activity 2-1. Open and Run a VI

Your objective is to familiarize yourself with the basic concepts of
virtual instruments. You will open, examine, and operate the front
panel and block diagram of a VI.

%

AN

1. Selectrile»Open and opemrank Simulation.vi from the
BridgeVIEW\Examples\G Examples\tankmntr.llb . The front
panel appears as shown in the following illustration.
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=2 Tank Simulation_vi

Fil= Edit Dperate Project Windows Help
b |

:{)I@_}I [ 1] [ 13pt pplication Fort =] [$ =] [7m =]

[ Iritiow Rats [br/min)

+ [T 1=t Temp (deg F)
Tlmex'Sim Cycle [min)
Inflow Rate [lbrn/min]

Tank Lewvel [ft]
&
E10.50_|
E{70.00 |

Tank Temp [deg F]

A

Blinfiow Rate History IErinriiry I

Current Level [ft]

i

Elapsed Tme [Min]

0.0
Tank Level History Ibrn ml

150.0

< [T Hioh Level Limit (Ibr)
ﬂm Lowe Lewel Limit (lbm)
j High Temp Limit [deg F]
j Lows Temnp Limit [deg F)

125.0 .

100.0
75.0

0.0

Tank Temperature History BEIRNEN 10683

T.063 4|

| of

=]
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Run the VI by clicking on thRun button in the toolbar. The button
changes appearance to indicate that the VI is running.

Use the Operating tool to change the values of the Inflow Rates and
other controls. First, highlight the old value, either by
double-clicking on the value you want to change, or by clicking and
dragging across the value with the Labeling tool. When the initial
value is highlighted, type a new value and press <Enter>. You also
can click on théenter button in the toolbar, or click the mouse in

an open area of the window to enter the new value.

Stop the VI by clicking on th8top button.

Open the block diagram of the Tank Simulator VI by choosing
Windows»Show Diagram
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The following illustration shows the block diagram.

=2 Tank Simulation.vi Diagram

Fil= Edit Dperate Project Windows Help
:{)I{sﬁ_}l @; T} I @ ‘EIEL}%; | 13pt Application Fart =] 8 =] | 0= =] ;;E 1
2l

Continue monitoring the tank until
Power button is pushed

= 1@
e 2 =
L ;° T
||
I

i @ +—|[0BL1 [T ank System Histary]

[Limit Cluster|[ =0z 11 m
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6. Examine the different objects in the block diagram.

Every front panel in BridgeVIEW has an accompanying block diagram,
which is the VI equivalent of a program. You can think of the block
diagram as source code. The components of the block diagram represent
program nodes such as For Loops, Case structures, and multiplication
functions. The components are wired together to show the flow of data
within the block diagram.

The outermost structure in this diagram is the While Loop. It continues
to run until the power switch is turned off. The objects inside the loop
include functions and subVIs that generate simulated data that is
displayed on the historical trends and other objects on the front panel.
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At this point, you do not need to understand all of the structures and
objects completely. Chapters 9 through 15 of this manual describe in
greater detail each element that appears in a VI.

7.

Close the VI.

@ End of Activity 2-1.

BridgeVIEW Environment Project Menu

The BridgeVIEW system is comprised of the G programming language
and a collection of software tools designed specifically for industrial
automation applications. You can access these tools through the
Project menu in your BridgeVIEW system. Table 2BrjdgeVIEW
Project Menu Itemsprovides a brief description of the items in the
Project menu.

Table 2-1.  BridgeVIEW Project Menu Items

Project Menu Item

Description

Historical Trend Viewer

Launches the Historical Trend Viewer (HTV). You can use {
HTV to view historical data that has been logged in the Citag
Historical Database. For more information about the HTV, s
Chapter 6Historical Data Logging and Extraction

Launch Engine

Launches the BridgeVIEW Engine. The BridgeVIEW Engineg
manages the Real-Time Database, communicates with devi
servers, and performs alarm management and historical dat
logging. The BridgeVIEW Engine runs according to a
configuration file called ascf (SCADA Configuration File) file
You can create and ediicf files using the Tag Configuration
Editor. For more information about the BridgeVIEW Engine,
the sectioWhat Is the BridgeVIEW Engine Managénzhis
chapter.

he
Hel

[}

see

Security»Access Levels

Opens a utility you can use to add, remove, and modify acce
levels in your BridgeVIEW system. If user accounts are defi
in your system, you must have Administration privileges to
the list of access levels. For more information about security
access levels, see ChapteAdyanced Application Topics

2SS

ned

dit
and
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Table 2-1.

BridgeVIEW Project Menu Items (Continued)

Project Menu Item

Description

Security»Change Passwor(

Opens a dialog box to change the current user’s password.
must be logged in to change your password. For more inform
about security and passwords, see Chapt&édvanced
Application Topics

You
ation

Security»Edit User Account

Opens a utility you can use to create and edit user accounts i
BridgeVIEW system. If user accounts are defined in your syg
you must have Administration privileges to create and edit u
accounts. For more information about security and user acc
see Chapter Advanced Application Topics

n your
tem,
ser
bunts,

Security»Login

Opens a dialog box you can use to log in to the system. For
information about security, see ChapteAdyanced Applicatior]
Topics

more

Security»Logout

Opens a dialog box you can use to log out of the system. For|
information about security, see ChapteA@dyanced Applicatior]
Topics

more

Security» Privileges

Opens a utility you can use to view your access privileges.
more information about security and access levels, see Cha
Advanced Application Topics

For
pter 7,

Server Tools»Server Brows

Launches the Server Browser. You can use the Server Brow
view information about the servers registered with BridgeVIE
For more information about the Server Browser, see Chapte
Industrial Automation Device Servers

ser to
W.
r8,

Tag»Browser

Launches the Tag Browser. You can use the Tag Browser td
information on all of the tags in the currently-loaded .file. If
the BridgeVIEW Engine is not running, you can use the Tag

Browser to load a differentcf file. For more information about

the Tag Browser, see the sectidvhat Is the Tag Browseifd this
chapter.

view
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Table 2-1.  BridgeVIEW Project Menu Items (Continued)

Project Menu Item

Description

Tag»Configuration

Launches the Tag Configuration Editor. You can use the Tag
Configuration Editor to define all of the tags in your BridgeVIEW
system. Also, you can configure other Engine parameters in|the
Tag Configuration Editor. For more information about the Tag
Configuration Editor, see ChapterTag Configuration

Tag»Monitor

Launches the Tag Monitor. You can use the Tag Monitor to
monitor the value, alarm state, and status of all tags in the system.
The Tag Monitor launches the BridgeVIEW Engine if it is not
already running. For more information on the Tag Monitor, seg the
sectionWhat Is the Tag Monitor this chapter.

What Is the BridgeVIEW Engine Manager?

When you run any G application that accesses the BridgeVIEW
Real-Time Database, the BridgeVIEW Engine launches automatically,
opening either the tag configuratios¢f ) file that you edited most
recently or the one that your application has selected programmatically.

Launching the BridgeVIEW Engine brings up the Engine Manager
Display, shown in Figure 2-1. The Engine Manager is a window into the
BridgeVIEW Engine, through which you can control some of the
behavior of the BridgeVIEW Engine.

2 Engine Manager - tanks.scf =] B3

Engine Status
Running... Log Histarical Data |

Serser Browser |

Stop Engine | V¥ Enable Error Dialog  Show System Event Display »» |

Figure 2-1. Engine Manager Display

Table 2-2 Engine Manager Field Descriptionprovides a description of

each of the fields in the Engine Manager dialog box. This table provides
basic information about the Engine Manager dialog box options. For a
more complete understanding of how or why you might use the Engine
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Manager in a BridgeVIEW application, you must understand how to
configure tags. See ChapterTag Configuration

Table 2-2.  Engine Manager Field Descriptions

Field Description

Engine Status Displays the current status of the BridgeVIEW Engine—whether launching,
running, or stopped.

Log Historical Turns on or off logging of historical data to file. This button is pressed
Data automatically if you selecteStart logging on system start-upin your

configuration file. If you do not have a valid event log path configured, or do
not have a printer configured, this checkbox is disabled.

Log Events Turns on or off logging of alarms and events to file. This button is pressed
automatically if you selectetart event logging on system start-ufn your
configuration file. If you do not have a valid event log path configured, this
checkbox is disabled.

Print Events Turns on or off printing of alarms and events to your line printer. This button
is pressed automatically if you selec&drt printing on system start-upin
your configuration file. If you do not have a printer configured, this checkbox
is disabled.

Run/Stop Engine| Starts the BridgeVIEW Engine, or stops the BridgeVIEW Engine and shuts
down any loaded servers.

Quit Engine Closes and exits the BridgeVIEW Engine process.
Enable Error Enables or disables the showing of the Error dialog box. If this box is checked,
Dialog a System Error Display dialog box pops up for you to acknowledge the|event

when a system error occurs.

Server Browser | Launches the Server Browser Utility. With this utility, you can see the servers
in your system, view server registration information, and display the server
front panel if the server is running.

Show/Hide Shows or hides the System Event Display.
System Event
Display
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The Engine Manager shows the current state of the Engine, and has a
System Event Display that shows the following:

* BridgeVIEW System Events
 When the Engine started and stopped
*  Which servers have been launched

* Any System Errors that have occurred

This information is written to the current BridgeVIEW System Log
File, found in theBridgeVIEW\Syslog ~ folder. Figure 2-2 shows how
the Engine Manager Display looks when Steow System Events
Display button is enabled.

D Engine Manager - tanks.scf _ (O] =]

Engine Status
Running...

Log Histarical Data | srde P Besnis

Server Browser. |

Stop Engine | ¥ Enable Ermor Dialog I << Hide Spztem Event Display

Syztem Eventz Display

EVEMT 848496 10:54:39 AM Tanks Server Launched, -
EVEMNT 8/8/96 10:54:22 AM Bridge'/IEW Engine Started.
EVEMT 8/8/96 10:51:42 AM Bridge'VIE™ Engine Stopped.
EVEMT 3/8/96 10:51:12 AM Historical data logging turned off,
EVEMT 3/8/96 10:51:11 AM Historical data logging turned on,
EVEMT 848436 10:50:10 AM Tanks Server Launched,
EVEMNT 2/8/96 10:49:57 AM Bridge'/IEW Engine Started.

Figure 2-2. Engine Manager with System Events Displayed

Once the BridgeVIEW Engine is launched and running, the Engine
Manager is minimized and appears in your Windows taskbar. Click on

the BridgeVIEW Engine icon in your taskbar to bring up the Engine
Manager Display.

You can leave the BridgeVIEW Engine Manager Display minimized
unless you need to start or stop the Engine, or start or stop historical

logging, event logging and printing, view system events, or view server
information.

From the Engine Manager, you can reach the Server Browser Utility,
shown below, by pressing tt8erver Browser... button. With this

utility, you can see the servers in your system, view server registration
information, and display the server front panel if the server is running.
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The Server Browser is shown in the following illustration. For more
information about device servers, see Chapténdystrial Automation
Device Servers

=2 Server Browser - c:\bridgeview\ccdb_ccdb

Registered Servers

Durnrny Sepver -~ Fiiir e

Fast Sim Server =

|&10 Test Server

|Test 5

Nll.-a[s)AE!E[SV;[VBr Wiew Server Devices .. |

Sim 5

Unregister Server |

;I Show Server User Interface |

The Show Server User Interfacebutton appears on the Server Browser
dialog box only when you invoke the Server Browser from the Engine
Manager.

If your application does not shut down within a few seconds after you
close the BridgeVIEW Engine Manager, BridgeVIEW displays a dialog
box notifying you to shut down your MMI application. You can ensure that
your application shuts down when the Engine shuts down by monitoring
theshutdown output of any Tags or Alarms VI in your diagram. This
technique is explained in ChapteiMan Machine Interface

What Are System Errors and Events?

System errorare conditions on a system level (as opposed to on a per
tag basis) that result in problematic functioning of the BridgeVIEW
system. When a system error occurs, BridgeVIEW prompts the user
with a dialog box. You can turn this dialog box on or off.

System eventwe changes in the system that cause a change in behavior
that is not problematic. These include events reported by utilities such
as the Tag Configuration Editor.
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Detailed system error and event messages are logged to a system log
file. The messages are written to an ASCII file witlhbg@ extension in

the SYSLOirectory. BridgeVIEW automatically creates this

directory, if it does not exist already. The system log file names take the
format, YYMMDDHHMM.logvhereYY = year,MM= month,DD= day,

HH= hour, andMM= minute.

What Is the Tag Browser?

With the Tag Browser utility, shown in Figure 2-3, you can view the
general configuration of all configured tags in the system. Launch the
Tag Browser by selectingroject»Tag»Browser

A list of all the configured tags appears in the listbox. Select a tag by
clicking on it, and the configuration for that tag displays on the right.
For more detailed tag configuration information or to learn how to edit
a tag configuration, see ChapterTag Configuration

=2 Tag Browser
Configuration File: tanks.scf
Location: C:%Program FileshBridget1EWME samplezhl zer
ApplicationshT ank. Spstem
Enginge Status: Running
Mame:  Liquid
ket |
h,:ﬂ,;lr He | Description: “olume of liquid [mixer ingredient 2] in likers
tiwer Outlet
Paowader Tag Definition Server Connection
Powder Dutlet
Proﬂu;uirl He Type:  Analog Server:  Tanks Server
Product Dutlet fAecesz Input/Output Device: aLL
Group:  groupd ltem:  ingrZ
Alarm Settings Engineering Scale
¥ Alarms Enabled Full Scale: 50000
| W Auto Ack Zero Scale: 0.00
I Units: Liters
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Figure 2-3. Tag Browser Utility
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Table 2-3,Tag Browser Field Descriptionslescribes each of the fields

in the Tag Browser Utility dialog box.

Table 2-3.  Tag Browser Field Descriptions

Field Description
Configuration| Displays the name of the configuration file that you are browsing.
File
Browse If the BridgeVIEW Engine is not running, press this button to select a diffe
configuration file.
Location Displays the full path of the directory containing the configuration file that yo

browsing.

Engine Status

Displays the current state of the BridgeVIEW Engine, whether it is loaded,
running or stopped.

rent

u are

Configured Displays the list of all tags currently configured. Click on a tag to display the tag

Tags configuration on the right.

Name Displays the name of the currently selected tag. Use this display to select and copy
the tag name and paste it into your MMI diagram.

Description Displays the description field for the currently selected tag.

Type Displays the type of the currently selected tag: analog, discrete bit array, or string.

Access Displays the access rights for the currently selected tag: Memory, Input, Qutput,
or Input/Output.

Group Displays the group to which the selected tag belongs. If this field is blank, the tag
does not belong to a group.

Server Displays the name of the server that is connected to the currently selected tag.
If the tag is @ memory tag, no server is associated with it.

Device Displays the name of the device connected to the currently selected tag. If[the tag
is @ memory tag, no server or device is associated with it.

Item Displays the name of the item connected to the selected tag. If the tag is a memory

tag, no server, device or item is associated with it.

BridgeVIEW User Manual 2-18 © National Instruments Corporation



Chapter 2 BridgeVIEW Environment

Table 2-3. Tag Browser Field Descriptions (Continued)

Field Description

Alarms Displays whether alarms are enabled for the selected tag.

Enabled

Auto Ack Displays whether alarms for the selected tag are acknowledged automatigally.

Full Scale Displays the full scale engineering value for the tag. This is displayed for gnalog
tags only.

Zero Scale Displays the zero scale engineering value for the tag. This is displayed for gnalog
tags only.

Units Displays the engineering unit for the tag. This is displayed for analog tags|only.

If the BridgeVIEW Engine is loaded, you can view the tags currently
loaded with the Tag Browser. If the BridgeVIEW Engine is not loaded,
the Tag Browser displays the currently loadsdl file. Use the
Browse... button to change thecf file.

The Tag Browser is a useful tool if you need to look at how a tag is
configured while you are building your MMI VIs. You can use the Tag
Browser to change the loaded configuration file.

If you want to access the configuration information for a tag
programmatically, you can use the Vls in fheg Attributes palette.
For more information about the Tag Attributes Vls, refer to
Appendix A, MMI Function Reference

© National Instruments Corporation 2-19 BridgeVIEW User Manual



Chapter 2 BridgeVIEW Environment

What Is the Tag Monitor?

With the Tag Monitor, you can monitor the value, unit, timestamp,
alarm state, and status for selected tags in the system. You launch the
Tag Monitor by selectin@roject»Tag»Monitor. When you first launch

the Tag Monitor, a tag selection dialog box displays all the tags
configured in the currently selected tag configuration file. For more
information about configuring tags, refer to Chaptetfay

Configuration Figure 2-4 shows the Tag Monitor.

=2 Tag Monitor - tank_scf _ (O]
Tag Monitor  Help
Tag Walue Unit Timestamp Alarm State Ack Status Tag Statug Status B

Liquid 100.000|Liters 20530 PM|  MORMAL ACK. il

Liquid Dutlet 0.000 20533 PM|  MORMAL UMALE, il

Mimer 20.000|Liters 20535 PM|  MORMAL ALK il

Miwer Outlet 0.000 20533 PM|  MORMAL UMALK, 1]

Powder 425.000(kg 20535 PM|  MORMAL ACK. il

Powsder Outlet 1.000 20533 PM|  MORMAL UMALE, il

Froduct 300.000|Liters 20533 PM|  MORMAL ALK, il

Fraduct Dutlet 0.000 20533 PM|  MORMAL RE il

Froduct Store T TR Y e AH072| Enor

Trigger Tagl [none] - -

Statuz Details... | Select Tags to Monitar... Cloze
M onitar Timeout [sec]l 1.00

Figure 2-4. Tag Monitor Utility

Selecting the Tag Monitor from the Project menu automatically launches
the BridgeVIEW Engine if it is not running already.

Note:
BridgeVIEW User Manual

Tag information is shown in a table format, sorted by tag name. When
a tag has a non-zero tag status, the Status column indicates if the tag
status iswarning or Error

2-20
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Each of the fields and captions in the Tag Monitor Utility are described

in Table 2-4, Tag Monitor Utility Field Descriptions

Table 2-4.  Tag Monitor Utility Field Descriptions

Field

Descriptions

Tag Display Table

Shows information for tags you have selected in alphabetical order. This
information includes the value, units, timestamp, status, alarm state and

error if any.

Trigger Tag

Displays which tag, if any, you have selected to trigger refreshing of the Tag

Display Table. If you have selected a tag to trigger refreshing of the T
Display Table, the display refreshes when that tag changes value in {

ag
he

database, or the monitor timeout period is exceeded, whichever occurs first.

Monitor Timeout
(secs)

Displays the time interval in seconds that the Tag Display Table is

configured to refresh or update. If no trigger tag is selected, the display
updates at this time interval. Otherwise, the Tag Display Table refreshes

when the tag changes or the timeout interval is exceeded, whichever
first.

Status Details

occurs

Brings up the Status Details dialog box, shown in Figure 2-5, that displays a

summary of the status for each tag in the system. Tags that have a w

arning

are highlighted in blue, and tags in error are red. BridgeVIEW provides a

description of the error or warning when possible. Internal codes are
reported by BridgeVIEW; the Server Code is returned by the server @
tag.

Select Tags to
Monitor

f the

Brings up the Select Tags to Monitor dialog box, shown in Figure 2-6|, that
lets you select which tags to monitor and configure how often to refresh the
monitor display. The Available Tags list box shows the tags that are not
displayed in the Tag Display Table. By default, the timeout is set to 1,00
second. This controls how often the Tag Display Table is refreshed. By

default, no tag is selected to trigger a refresh of the Tag Display Table.
atag to trigger a refresh of the Tag Display Table from the Trigger Tag
Then, the Tag Display Table refreshes each time that tag is updated
database, or when the timeout interval elapses, whichever occurs firg
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The Status Details dialog box, shown in Figure 2-5, displays a summary of
the status for each tag in the system. For more detailed information about
this dialog box, see Table 2-Bag Monitor Utility Field Descriptions

=2 Status Details
Tag Status Reparted By | Internal Code Description Server Code | 2]
Product Store Errar Enaine -2 Uninitialized Tag 0
Configuration:  tank. zcf

Figure 2-5. Status Details Dialog Box

With the Select Tags to Monitor dialog box, shown in Figure 2-6, you can
select which tags to monitor and configure how often to refresh the monitor
display. For more detailed information about this dialog box, see Table 2-4,
Tag Monitor Utility Field Descriptions

=0 Select Tags to Monitor - tanks_scf
Available Tags Tags ta tanitar
Powder Ligquid Aj:j
Paoveder Qutlet Ligquid Outlet |
Product bier
Product Outlet bimer Olutlet
Trigger Tag
] [none] 'i :
Timeout [zec]: | 1.00 ._zj
,.:'.i: ar i Caticel i

BridgeVIEW User Manual

Figure 2-6. Select Tags to Monitor Dialog Box
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How Do You Access Online Help?

ChooseHelp»Show Help When you place one of the tools on a subVI
node, the Help window shows the icon for the subVI with wires
attached to each terminal. The following illustration shows an example
of online help. This is the Acknowledge Alarm VI from the
Functions»Alarms & Eventssubpalette.

I-‘li aroupi vI
=0 Help _ O] %]
N FY
groupftag names sse=sassy) 1 —l
ack. alarm [T] e s @1
[ :
Acknowledge Alarm.vi
This 1 alloves you to acknowledge Alarms from wour
MM, It can be uzed to acknowledge the alarm
condition of a single tag or a group of tags. Y'ou can
call it when a boolean iz preszed by a user on your
MM, Thiz V| can be called multiple times from your
bbdl. =
&[5[7] | ﬂ',‘

Simple/Complex Help View

In the Help window, you can specify whether you want to display the
simple or complex view for block diagram objects.

Note: When you open the Help window, BridgeVIEW automatically defaults to
the simple help view.

In simple help view, BridgeVIEW displays only the required and
recommended inputs for VIs and functions. In complex help view,
BridgeVIEW displays the required, recommended, and optional inputs
for VIs and functions. It also displays the full path name of a VI. To
access the simple help view, press the Simple/Complex Diagram Help
switch or chooséielp»Simple Help

In the Help window, required inputs appear in bold text, recommended
inputs appear in plain text, and optional inputs appear in gray text.
When designing your own VIs, you can specify which inputs are
required, recommended, or optional by popping up on an input or output
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on the connector pane and selecting the correct option frofhtise
Connection Issubmenu.

Links to Online Help Files

BridgeVIEW User Manual

In the Help Window, you can click on the Online Help button to access
BridgeVIEW online help as well as help files you have created using a
help compiler. For more information on creating help files, see the
sectionCreating Your Own Help Filesn Chapter 1|ntroduction to
Programming in Gin theG Programming Reference Manual
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This chapter explains tags, the Tag Configuration Editor, and how you
edit tags within the BridgeVIEW system. Before you can run a
BridgeVIEW application, you must specify a tag configuration. This
chapter also includes an activity that illustrates how to use the Tag
Configuration Editor.

What Is a Tag?

A tagis a connection to a real-world I/O point. The BridgeVIEW
system supports four types of tags: analog, discrete, string, and bit
array. You can define and configure tags with the Tag Configuration
Editor. You can consider a tag to be any piece of data in the Engine. The
BridgeVIEW system can log tag values and calculate alarms
automatically, if configured accordingly.

A memory tag is not connected directly to an I/O point. For more
information about memory tags, see @annectiorsection later in this
chapter.

The BridgeVIEW Engine manages the Real-Time Database (RTDB)
which contains information about all the tags in the system. The Engine
handles the following tasks:

« Communicates with device servers
e Scales tag values

e Tracks alarms and events associated with tags, system errors and
events

» Logs tag values, alarms, events and system messages to disk
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What Is the Tag Configuration Editor?

The Tag Configuration Editor is a tool that assists you in configuring all
the parameters of the BridgeVIEW Engine. The chief component of this
configuration is the definition of all tags in the system. Other

components include Alarm and Event Logging, and Historical Logging.

To start the Configuration Editor, selddject»Tag»Configuration
from the menu bar of an open VI. Figure 3¥ag Configuration Editar
shows the Tag Configuration Editor witdmks.scf  loaded.

=0 Tag Configuration Editor - tanksz_scf
File Configure Servers Help
— Tags
Tag Mame =l |I3n:|up Mame =l |Datat_l,lpe =l
Liquid groupl AT0 =
Ligquid Outlet DIn
& o Mixer groupl ATID
Create Analog Taaglz)... Mixer Dutlet DID
Powder groupl ATO
Create Discrete Taglz) .. Pomwder Outlet DIO
. Product groupl ATO
Create Bit Aray Taglz) .. Product Outlet DIO
Create Sting Tagls]...
siie G =l
EII' B
T agC onfig ;‘c:\

Figure 3-1. Tag Configuration Editor

The Tag Configuration Editor records all tag information and Engine
parameters and stores this information in a BridgeVIEW Configuration
File with the extensioscf (SCADA Configuration File). The
BridgeVIEW Engine reads this file to determine all of the parameters
for execution. With the Tag Configuration Editor, you can specify the
following:

e Tags used in the system
« File paths for historical data and event logging
The.scf file does not contain any information about the VIs in your

MMI. In fact, it is not specific to a single user application. Multiple user
applications can run concurrently as long as they use the same set of
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tags. When you launch the Tag Configuration Editor, the last
openedscf file opens automatically.

Note: Only onescf file can be loaded and running in the BridgeVIEW Engine
at a time.

If you edit ascf file while the Engine is running, when you select
Saveor Save As...a dialog box prompts you to confirm that you want
the Engine to shut down and restart with the updated configuration file.

Note: Communication between the BridgeVIEW Engine and any device servers
is stopped temporarily when the Engine shuts down and restarts.

How Do You Create, Edit, or Delete a Tag?

From the main panel of the Configuration Editor, press one of the
following buttons:Create Analog Tag(s) Create Discrete Tag(s)

Create String Tag(s) orCreate Bit Array Tag(s). A separate window
prompts you to define a new tag. The tag name must be unique within a
given configuration .écf ) file. SelectDoneon the pop-up window

when you finish creating the new tag. The change is not written to disk
until you selecSavefrom theFile menu. For step by step instructions

on using the Tag Configuration Editor to create a tag, see

Activity 3-1, Configure a Tag, and View the Tag Configuration
Parameters and Tag Valudster in this chapter.

To edit an existing tag, double-click on the tag name in the main screen
of the Tag Configuration Editor, or select the tag name and then press
theEdit Tag button. To delete an existing tag, select the tag name in the
main panel of the Configuration Editor and selBetete Tag

Note: If you delete a tag, the tag and its configuration information are removed
completely from thescf file. Once you delete a tag, you lose the
configuration information pertaining to the tag. You still can retrieve
historical and event information about the tag, but information such as the
tag description, units, range, and alarm settings is lost.

How Do You Edit Multiple Tags Simultaneously?

UseFile»Export to export the tag information to a spreadsheet file, edit
the fields, and then udgle»Ilmport to import the tag configuration
information from the edited spreadsheet file. For more information, see
the sectiorHow Do You Use Spreadsheet Files for Tag Configuration?
this chapter.
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How Do You Set Default Values for Tag Configuration Fields?

You can simplify the tag configuration process by defining default
values for several fields. For example, you might want to set data or
event logging on by default, or have the log deadband set to a particular
value by default. You can set default values for tag parameters using the
Set Tag Parameter Defaults dialog box, shown below. To access this
dialog box, selec€onfigure»Tag Defaults...

= Set Tag Parameter Defaults [_ (O]
Update Deadband
Analog tags - Update Deadband IW
Other tags - Update when i Alwaps #+ On Change
™ Log Data
Analog tags - Log Data Deadband Iﬁ
Analog tags - Log Reszolution IW
Other tags - Log Data when i Alwaps #* OnChange
™ Log Events

™ Analog Tags - Coerce to Range
[ Enable Alams

Alam Acknowledas Made | Auto Ack on Homal =]
Analog tags - Alarm Deadband IW

¥ Erable Bad Status Alarm
Bad Status Alarm Pricrity I—'IE

ak. I Cancel |

The default values apply when creating a new tag, importing a tag from
the server registry, or importing a tag from a spreadsheet. In the case of
spreadsheet, a value in the spreadsheet overrides the default value for
the field. For more information about the individual fields, see the
sectionHow Do You Configure Tagsf this chapter.

How Do You Use Spreadsheet Files for Tag Configuration?

BridgeVIEW User Manual

With the Tag Configuration Editor, you can export tag configuration
information to spreadsheet files, and import tag configuration
information from spreadsheet files. The files are tab-delimited text
(.txt ) files.

SelectFile»Export to save the file as a tab-delimitext . file. When
you selecExport, a dialog box prompts you to select and order the
fields you want in your spreadsheet file. If you intend to edit the
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spreadsheet file and then import the edited information back into the
Tag Configuration Editor, select t#dl >> button to select all available
fields. For easy viewing and editing in the spreadsheet, press the
Use Default Order button.

i+ Select Tag Fields for Export 5]

r Spreadsheet File
bt File

“u|D:\BridgeVIEW\tank syztemn . bt Browse... |

r Tags to'View

Available Tag Fields

Fields ta Export

Access Rights
Alarm Deadband
Alarm et b ask
Alarm Message
Alarm Select Mazk
Alarm an Al

Alarm on OFF

At Ak,
Bad Status Enabled

Tag Mame a
Datatype _I
— Add vy Server

Device
o _Movellp |
Growy
ICTEC— || MoveDown
Al »> —l
[ [

Usze Default Order |

| »

<< Delete

i

ar | Caticel |

After you have edited the file, save it asxa . file. Then, from the Tag
Configuration Editor, seledtile»Import to import the information
from the spreadsheet file.

If you use spreadsheet files with the Tag Configuration Editor, it is very
important that you understand the following points:

© National Instruments Corporation

If you do not choose all of the fields when exporting your data, you
will lose configuration information when you import it back to the
Tag Configuration Editor.

You might choose to export a subset of information, and then rely
on tag default parameters when you import the data back in to the
Configuration Editor. However, each row in the spreadsheet file
must contain the tag name and data type fields, or the import
mechanism cannot read it.

Some configuration parameters, such as Historical Logging
Configuration and Event Configuration, are inherited from the
currently openscf file when you import spreadsheet data.
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Note:

If the tag name and data type fietls are missing.the File»Import option
does nowork on the spreadsheet file.

For detailednformationabout he tag attrilites youcan incldein any
spreadsheet yamport, se the HowDo You Configre Tags?ection in
this chapter.

How Do You Configure Tags?

Data Type

BridgeVIEW User Manual

When youconfigure atag with the Tag @nfiguration Editor, youdefine
several attributes fahe tag. Ya can considethese attribtes
sggmented mto four categoriesconnectbn, operationsscaling, and
alarms.Each ofthes categoriess explained i detail later n this
chapter.

This chaper containsfour tables tlat provide descriptions of the
attributesfor each of these categories)d indicates the data type
which each attibute applies. Yo can find each of these t&s listed
below, in the Connectim, Operations Scalirg, ard Alarms sections,
respectively, of ths chapter.

e Table 3-1, Connection Configuration Attributes
e Table 3-2, Operations Configration Attributes

e Table 3-3, Scding Configuation Attributes

e Table 3-5, Alarms Cafiguration Attributes

If you import tag cafigurationinformation from aspreadsheeyour
spreadsheet shtifollow the @meformat as indcated in the Attribute
column of each of the tables listed above. Fareinformation abot
using spreadsheetseethe sectiorHow Do Yai Use Spreadsheet Files
for TagConfiguration?in this chapter.

Configuration of a tag varies sliditly depemling on the datatype. The
sectiors below dscussthe detdis of tag configuréion for ead daa

type.
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Analog Tags

An analog tagis a continuous value representation of a connection to a
real-world 1/0O point or memory variable. This type of tag can vary
continuously over a range of values within a signal range.

Use an analog tag when you want to express a continuous value (for
example, 0 to 100).

Discrete Tags

A discrete tags a two-state (ON/OFF) value representation of a
connection to a real-world I/O point or memory variable. This type of
tag can be either a 1 (TRUE) or a 0 (FALSE).

Use a discrete tag when you want to express a two-state (ON/OFF)
value.

Bit Array Tags

A bit array tagis a multi-bit value representation of a connection to a
real-world 1/0O point or memory variable. This type of tag can be
comprised of up to 32 discrete values.

Use a bit array tag when you have a multi-bit value in which each of the
bits represents a flag or single value that is turned on or off. The
maximum length of a bit array tag is 32.

String Tags

A string tagis an ASCII character representation of a connection to a
real-world 1/0O point or memory variable.

Use a string tag when you have binary information or an ASCII value.
For instance, you might use a string tag to obtain values from a bar code
reader, or if you have data that does not fit into any other data type.

Connection

You associate a tag with its real-world 1/O point by assigning it a
Server, Deviceandltem in the Connection tab of the Tag
Configuration dialog box, shown in Figure 3T3g Connection Dialog

Box When you edit a tag, use the ring inputs to assign these values to
the tag. BridgeVIEW cannot connect to a device server until you run the
configuration or registration utility for your device server. For more
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information about device servers, see Chapténdjstrial Automation

Device Servers

Tag Mame

Connection Operations I

— Mame, Dezcription,

=0 Analog Tag Configuration - Tagl =

Scaling I Alarmz I

Group

(Lo I

Tag Description I

Group | <nanes d
— |40 Connection

Tag Access I Input Orly j

Server Name | DDE Server =l

Device | =]

ltem | <Mane Selected> +]

Paste ltem Mame ta Tag Mame I

Create MNext Tag | ] | Cancel |

Figure 3-2. Tag Connection Dialog Box

The following table Connection Configuration Attributeprovides
descriptions of the connection attributes, and indicates the data types to
which each attribute applies. For tag attribute information about the
other configuration categories, see Table 8ferations Configuration
Attributes Table 3-3 Scaling Configuration Attribute®r Table 3-5,

Alarms Configuration Attributesn this chapter.
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Table 3-1.  Connection Configuration Attributes

Attribute Applies to Description
Data Types
Tag Name all Determines the name of the tag you are configuring. Always|refer

to a tag by its name. Tag names are not case sensitive and can
include any combination of printable characters (including
space) with the exception of “/” (forward slash) and “\”
(backslash).

Data Type all Determines the data type of the tag you are configuring.
BridgeVIEW tags can be analog, discrete, bit array, or string.

Tag all Provides a description of the tag.
Description
Group all Determines the group name to use for this tag. You can use

groups to assist in alarm management and reporting and tg help
organize tags in an application.

Tag Access | all Determines the access rights for a tag. Tags can have access
rights of Memory, Input only, Output only, or Input/Output.
Memory tags are not directly connected to real-world 1/O pojnts.
You can use memory tags to monitor and control calculated
values and enable historical trending and alarming on thes
values. Input only, Output only, and Input/Output tags are
connected to real-world I/O points according to the Server,
Device, and Item fields.

11

Server all Determines the device server that manages the communication of
the tag value. If the tag is a memory tag, this attribute is not used.

Device all Determines the specific device used by the server for this tag. For
example, a PLC server might communicate with multiple PLCs.
The device field determines which PLC is used for this tag. If the
tag is a memory tag, this attribute is not used.
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Table 3-1.  Connection Configuration Attributes (Continued)

Attribute Applies to Description
Data Types
Item all Determines the register, channel, emiton the device for this

tag. Ths might bea PLC register, a data acquisition channel, or
aDDE item, depnding on the servarsel for thistag. If the tag
is a memory tag, thisdld is not used.

Length string,
bit array length is betweehard 32 for bitarray tagsStringtagscanbe of

Determines the maximum number of bits ie it array. The

any length.

BridgeVIEW User Manual

What is a Memory Tag?

Menory tagsare na connected direty to 1/0 points They exig only
in the BridgeVIEW RTDB. To configure a memory tagt tre Access
Rights of a tagto Memory.

When Should You Use a Memory Tag?

Use memory tag when you want b perform alarm calculatins, or log
historicd data and event information data thais either a
software-gnerated value or a combitian of vdues from different I/O
tag reading. Below are some exampdlustrating when to use
menory tags.

Example 1—When Not to Use a Memory Tag

You do not needo use a mewry tagfor programvariables unlesyou
wart to usethe historical and event logging or alamanagement
capabilifes of tke BridgeVIEW Engine.

An MMI displays the trend of aemperature tag and the difference

betweenthe airrent reaing and a previais readingto allow operators
to see tlk currert rateof change in the temperature valééthough the
individual values are logedfor historical trends, theucrent difference
is not.
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You can configure the BridgeVIEW Engine to include the tag reading
temperature. The block diagram of the MMI reads the tag value and
passes it to a real-time trend indicator. The difference between the
current reading and the previous value is calculated in the diagram and
passed to a front panel numeric indicator. The diagram retains the
current temperature value and uses it after taking the next reading.
Because the system does not need to perform any alarm management or
historical logging based on the difference, no memory tag is used.

Example 2—When to Use a Memory Tag

A simple device server returns several items of data that, through a
linear combination of values, represent a meaningful measurement in
engineering units. The design of the device and its server software
makes it difficult to combine these values within the server to make a
single tag. The value of interest is not the individual points but the
linear combination of these 1/0O points. The operators need historical
trends and alarm management based on this single value.

In this situation, you can define a separate tag for each server item and
a memory tag with engineering range and units of the final
measurement. In the block diagram of the MMI VI, read individual tag
values and calculate the linear combination of values in the diagram.
Write the calculated value to the memory tag in the Real-Time Database
and the BridgeVIEW Engine performs historical logging and alarm
calculations according to the memory tag configuration.

To learn more about how to build MMI Vls, refer to Chapter Man
Machine Interface

How Do You Import Items from the Server Registry?

Use the Configuration Wizard to import items from the server registry.
When you run the server configuration utilities for the servers on your
system, you can define devices and items for the I/O points that the
servers monitor and control. You can import these items into the Tag
Configuration Editor automatically with the Configuration Wizard.

The Configuration Wizard is useful particularly if you want the
BridgeVIEW Engine to monitor a large number of the 1/O points in your
system. To invoke the Configuration Wizard, press@bafiguration
Wizard button on the main screen of the Tag Configuration Editor. For
more information on server registry, see Chaptén@jstrial

Automation Device Servers
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How Do You Connect a Tag to a DDE Server?

Although most BridgeVIEW servers are not based on Dynamic Data
Exchange (DDE), you can connect a tag to any existing DDE Server.
SelectDDE Serveras your server in the connection tab of the Tag
Configuration Editor to communicate with DDE servers. DDE Servers
have an Application Name, Topic, and Item. In BridgeVIEW, the
device is set tappnamejtopic  (“|” = the “pipe” symbol) and the item

is set toitem . For example, to connect a tag to ¢&llc1 (item) of
spreadsheetheetl (topic) in Excel (application), set the tag fields to
the following:

Server: DDE Server
Device: Excel|sheetl
Item: R1C1

To specify a particular sheet ("sheet one") within an open Excel file
(bookl.xls ), set the device field to the following:

Device: Excel|[book1.xIs]sheetl

How Do You Define a Group of Tags for Alarming?

While editing a tag, pull down the Group Ring. You can select an
existing group or define a new group by selectimger New.... To
create, edit, or delete group definitions, sef@obups... from the
Configure menu from the main Configuration Editor panel.

You can use groups to help define a subset of tags in the system. Groups
are helpful when you want to examine the alarm states for a subset of
tags in the system. See ChapteAlBRrms and Eventdpr more

information on alarm groups.

Operations
The operations attributes include when to update the tag value in the
RTDB, whether to log data to a historical file, whether to log events
associated with the tag, and information about the initial value of the tag
at Engine startup. Figure 3-Bag Operations Dialog Bgxshows the
Operations Tab of the Analog Tag Configuration dialog box. With this
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section of the dialog box, you can inform the BridgeVIEW Engine of

what to do with the data in the RTDB.

=0 Analog Tag Configuration - Tagl =

Connection Dperations Scaling I Alarms I
— Engine
Update Deadband [% of range] 1.00
v Set Initial % alue 0.00
— Logging Data and Events
[~ Loa/Print Events
W LogData
Log Deadband [% of range) 5.00
Log Resalution [engineering units] 010
Create Next Tag | Ok Cancel

Figure 3-3. Tag Operations Dialog Box

The following table Operations Configuration Attributeprovides
descriptions of the operations attributes, and indicates the data types to
which each attribute applies. For tag attribute information about the
other configuration categories, see Table &dnnection Configuration
Attributes Table 3-3 Scaling Configuration Attributesr Table 3-5,

Alarms Configuration Attributesn this chapter.
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Table 3-2.  Operations Configuration Attributes

Description

Determines when the Real-Time Database (RTDB) updates the
value for this tag. It is used to improve system performance and
prevent unnecessary processing of tag values in the RTDB. The

field is expressed differently for analog, discrete, string, an
array tags. For analog tags, Update Deadband is a percent

d bit
of full

scale. The database updates analog tags only when a new tag

value is different than the currently stored value by at least

the

Update Deadband. Use 0% if you want each new value for the tag

to be saved in the RTDB. For discrete, string, and bit array
Update Deadband is expressed as eiways or On Change

tags,

Determines whether a tag value is logged to historical files

Determines when tag values are logged to disk. It is used t

improve system performance and prevent unnecessary logging of

data to disk. Like Update Deadband, the field is expressed

differently for analog, discrete, and bit array tags. For analag

tags, Update Deadband is a percent of full scale. The
BridgeVIEW Engine writes new analog tag values to histor

cal

files only when a new tag value is different than the last logged

value by at least the Log Data Deadband. Use 0% if you w.

ant

each new value for the tag to be logged. For discrete and bif array

tags, Update Deadband is expressed as dilatys or On
Change

Determines the resolution in engineering units for logging a tag

value in the Citadel Historical Database. Tag values are wr
to the database in a compressed format with the resolution

tten

specified by Log Resolution. Use 0.0 if you want the exact alue
written to the Citadel Historical Database. Notice that logging the

exact value requires more time and disk space. The default
is 0.1.

value

Determines whether events associated with the tag (for example,

changes in alarm state) are logged to event log files or prin
a line printer.

Attribute Applies to

Data Types

Update all

Deadband

Log Data analog,
discrete,
bit array

Log Data analog,

Deadband discrete,
bit array

Log analog

Resolution

Log/Print all

Events

BridgeVIEW User Manual
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Table 3-2.  Operations Configuration Attributes (Continued)

Attribute Applies to Description
Data Types
Set Initial all Determines whether an initial value is used for this tag. If Set
Value Initial Value is OFF for this tag, the tag value is marked as

uninitialized until its value is updated.

Initial Value | all The initial value used for this tag when Set Initial Value is ON. If
the tag is an Output only or Input/Output tag, the BridgeVIEW
Engine sends the Initial Value to the server at Engine startup. If
the tag is an Input only or Memory tag, the Initial Value is stpred
in the RTDB at startup.

What Is Deadband?

In process instrumentatiodeadbands the range through which an

input signal can vary without initiating an observable change in output
signal. Deadband usually is expressed in percent of full scale. Although
the term deadband generally applies only to analog tags, other tag types
have a limited type of deadband. A checkbox allows you to determine
if updates to the RTDB and historical data files should occur with any
new data from the device server or if the value has changed.

Note: The BridgeVIEW Engine performs historical logging and alarm
management operations based on new values in the RTDB. If you set the
Update Deadband too high, the RTDB might not be updated. This could
result in inadequate historical logging or alarm management.

How Do You Use Deadband to Increase Engine
Throughput?

The BridgeVIEW Engine uses Update Deadband and Log Deadband
values to eliminate unnecessary processing on minor data value
changes. Deadband allows you to define a significant change. The
Engine ignores an operation if the change in data is not considered
significant. Deadband is expressed as percent of full scale. For example,
if the tag engineering range is 0 to 200 liters, a deadband of 5% is

10 liters.
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How Do You Configure a Tag to Log Its Data or
Events?

While editing a tag, click on thieog Data or Log/Print Events

checkbox. If you want to log historical data or events, the BridgeVIEW
Engine must have these processes enabled. To turn them on, open the
Engine Manager and manually turn on the processes with the panel
buttons, or, configure the Engine to turn on these processes
automatically at startup. To configure the Engine in this way, pull down
the Configure menu from the Tag Configuration Editor and select
Historical... or Events.... You also can enable these parameters
programmatically with System VIs that enable event or historical data

logging.

How Do You Set Initial Tag Value at Startup?

While editing a tag, select ttet Initial Value checkbox. Then enter
the initial value in the adjacemitial Value field.

Scaling
These attributes include what type of scaling to perform on a tag when
communicating with the device server and the expected engineering
range and units for the tag.
The following table Scaling Configuration Attributegrovides
descriptions of the scaling configuration attributes, and indicates the
data types to which each attribute applies. For tag attribute information
about the other configuration categories, see TableGoainection
Configuration AttributesTable 3-20perations Configuration Attributes
or Table 3-5Alarms Configuration Attributesn this chapter.
Table 3-3.  Scaling Configuration Attributes
Attribute Applies to Description
Data Types
Raw Full analog Determines the full scale (maximum) value used by the servr for
Scale a tag.
Raw Zero analog Determines the zero scale (minimum) value used by the server
Scale for a tag.

BridgeVIEW User Manual
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Scaling Configuration Attributes (Continued)

Attribute

Applies to
Data Types

Description

Eng Full
Scale

analog

Determines the full scale (maximum) value used by the
BridgeVIEW Engine and the user application for a tag.
Engineering Full Scale must be greater than Engineering Z
Scale.

Eng Zero
Scale

analog

Determines the zero scale (minimum) value used by the
BridgeVIEW Engine and the user application for a tag.
Engineering Zero Scale must be less than Engineering Full §

Units

analog

Determines the engineering units for a tag. Examples inclu
degrees Celsius, liters, and kg.

ero

Scale.

de

Scaling

analog,
discrete,
bit array

Determines the type of scaling algorithm to be used for a tag.

scaling methods differ according to tag data type. You can
configure analog tags to have linear or square root scaling.
can configure discrete tags to have invert scaling. You can
configure bit array tags to have mask scaling. All tags can

configured to have no scaling.

The

You

pe

Coerce

analog

Determines whether to coerce data so that it is valid for the t
If scaling to output, the value must be within the raw (devic
server) range. If scaling to input, the value must be within t
engineering (MMI) range.

arget.
e
he

Scaling Invert
Mask

bit array

Determines which bits are inverted for a bit array tag. Bits i
mask that are are inverted; bits that ageare not inverted. Th
default mask is 0, indicating that none of the bits are inverte
bit-wise logic terminology, the Engine performs an XOR with
Invert Mask to produce the scaled value.

Scaling Seleg
Mask

bit array

Determines which bits are used for the bit array tag. Bits in
mask that are have their values passed through to the RTL
bits that ar® are set to zero, regardless of the value receive
from the server. In bit-wise logic terminology, the Engine
performs an AND with the Select Mask to produce the scal
value.

Bl
ed

d

[4%]
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Note:

BridgeVIEW User Manual

The next sections explain how to scale data. Often your application
needs BridgeVIEW to manipulate the raw data used in the device server
to put it in a form, called engineering units, suitable for the operators.
The following sections describe the options for individual data types.

There is no scaling for string tags.

Analog Tags

You can define the raw range and engineering range for a tag to perform
simple conversions between the two ranges. The raw range, defined by
Raw Full Scale and Raw Zero Scale, refers to the values used by the
device server. Engineering range, defined by Engineering Full Scale
and Engineering Zero Scale, refers to the values used by the
BridgeVIEW Engine and MMI. Pull down the Scaling ring and select
Linear to enable a lineaimx + b)conversion between raw and
engineering ranges. Seléggquare Rootto enable a square root
conversion between the raw and engineering ranges. Figure 3-4 shows
the Scaling tab of the Analog Tag Configuration dialog box.

=2 Analog Tag Configuration - Tag 1 =

Connection Dperations | Scaling | Alamms I
Engineering Lnit I Liters _vI
Enter the Enaineenng Unit used for this tag above. If the
Device Server does not provide data values in real-warld

units, enter the required zcaling here.
Scaling
Scaling | Linear _vI
Raw Scale Engineering
Full Scale [ o000 [ 100,00
Zero Scale | 0.0 | 000
Coerce to Range v
Create Mext Tag | 0k Cancel

Figure 3-4. Analog Tag Scaling Dialog Box
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The following examples describe linear and square root scaling.

Example—Linear Scaling

A device server returns a simple voltage from 0 to 5 volts. The voltage
is related to a position sensor, and the real-world position is measured
in centimeters, with 0 volts mapped to 50 cm and 5 volts mapped to
100 cm.

Configure the tag to have raw range from zero (Raw Zero Scale) to five
(Raw Full Scale). Selettinear, and set the engineering range from
50 (Eng Zero Scale) to 100 (Eng Full Scale).

Example—Square Root Scaling

A flow meter measures the flow rate of a liquid using a differential
pressure reading. The device server provides 4-20 mA readings. The
actual flow is measured in gallons per minutes (GPM). 4 mA
corresponds to 0 GPM; 20 mA corresponds to 100 GPM.

Configure the tag to have raw range from 4 (Raw Zero Scale) to
20 (Raw Full Scale). Sele&quare Root Scalingand set the
engineering range from 0 (Eng Zero Scale) to 100 (Eng Full Scale).

How Do You Assign Units to an Analog Tag?

Use theEngineeringUnit ring to assign units to a tag. If the desired unit
is not in the list, seledEnter New... and enter the desired unit. In the
previous example, you would be able to select units of GPM.

Discrete Tags

The only scaling available for discrete tags is invert scaling. Click the
Invert Data checkbox, shown in Figure 3-Scaling for Discrete Tag
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Configuration to advise the BridgeVIEW Engine to invert the discrete
value when it communicates with the device server.

=D Discrete Tag Configuration - Tagl =
Connection | Operations Scaling | Alarmns I
I Invert Data
Create Nest Tag | 0k | Cancel

Figure 3-5. Scaling for Discrete Tag Configuration

Bit Array Tags

Bit array tags can have invert and/or select mask scaling. You can use
the invert mask to determine which bits are inverted between the device
server and the BridgeVIEW Engine. You can use the select mask to
determine the bits you do not need. Figure $dling for Bit Array Tag
Configuration shows the Scaling tab of the Bit Array Tag Configuration
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dialog box, and Table 3-&it Array Scaling Examplegrovides
examples of tags configured for bit array scaling.

Connection I Operations Scaling | Blarms I

v Scale Data

Mazks are dependent on Max Length

Scaling Invert Mask, = 64 Edi... |
Scaling Select Mask = 1] Edit... |

Create Mext Tag | QK | Cancel |

Figure 3-6. Scaling for Bit Array Tag Configuration

Table 3-4.  Bit Array Scaling Examples

Tag Name | Length Raw Value | Invert Mask Select Mask Scaled Value
Tag 1 8 OxOF 0x00 OxFF OxOF

Tag 2 8 OxOF 0x33 OxFF 0x3C

Tag 3 8 OxOF 0x33 OxOF 0x0C

Tag 4 8 OxOF 0x00 0x33 0x30

Tag 5 8 OxOF 0x33 0x33 0x30

Tag 6 16 O0xOFFO0 0x000F 0x00FF OX00FF

Alarms

These attributes include whether to enable alarms, under what
circumstances a tag is in alarm, the priority level of an alarm, and how
alarms are acknowledged. Each alarm limit has a priority, ranging
between 1 and 15. In BridgeVIEW, 15 is the highest priority and 1 is the
lowest.

There are two main types of alarms:
» Alarms based on status
» Alarms based on tag values
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Configuration for alarms based on tag values is specific to data type.
Therefore, many alarm attributes apply to only a subset of the
BridgeVIEW tag data types. For more information about how to access
alarm information, build alarm summary displays, and retrieve
historical events files, see ChapterAtarms and Events

The following table Alarms Configuration Attributegrovides
descriptions of the alarm attributes, and indicates the data types to
which each attribute applies. For tag attribute information about the
other configuration categories, see Table &dnnection Configuration
Attributes Table 3-20Operations Configuration Attributesr Table 3-3,
Scaling Configuration Attributes

Table 3-5.  Alarms Configuration Attributes
Attribute Applies to Description
Data Types

Alarms all Determines whether alarms are enabled for a tag.

Enabled

Alarm analog Determines the amount an analog tag value must diverge from an

Deadband alarm limit before the alarm condition returns to normal. Alarm
Deadband is expressed in percent of full scale.

Auto Ack all Determines how alarms can be acknowledged. If set to Auto|Ack,
the alarm is acknowledged automatically when the tag value
returns to the NORMAL state. If set to User Must Ack, the alarm
will remain unacknowledged until the user acknowledges it
regardless of the alarm state.

Bad Status all Determines whether to enable Bad Status alarms for the tag.

Enabled

Bad Status all Determines the value (between 1 and 15) for the alarm prigrity

Priority for the Bad Status alarm, where 15 represents the highest priority.

HI_HI analog Determines whether to enable HI_HI alarms for a tag.

Enabled

HI_HI Limit analog Determines the value, in engineering units, that invokes a HI_HI
alarm condition. The tag alarm state remains HI_HI until the tag

value goes below the HI_HI alarm limit minus the alarm
deadband.

BridgeVIEW User Manual
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Table 3-5.  Alarms Configuration Attributes (Continued)
Attribute Applies to Description
Data Types

HI_HI analog Determines the value (between 1 and 15) for the alarm prigrity

Priority for the HI_HI alarm, where 15 represents the highest priority.

HI Enabled analog Determines whether to enable HI alarms for a tag.

HI Limit analog Determines the value, in engineering units, that invokes a Hi
alarm condition. The tag alarm state remains HI until the tag
value goes below the HI alarm limit minus the alarm deadbgnd.

HI Priority analog Determines the value (between 1 and 15) for the alarm prigrity
for the HI alarm, where 15 represents the highest priority.

LO Enabled | analog Determines whether to enable LO alarms for the tag.

LO Limit analog Determines the value, in engineering units, that invokes a LO
alarm condition. The tag alarm state remains LO until the tag
value goes above the LO alarm limit plus the alarm deadband.

LO Priority analog Determines the value (between 1 and 15) for the alarm prigrity
for the LO alarm, where 15 represents the highest priority.

LO_LO analog Determines whether to enable LO_LO alarms for a tag.

Enabled

LO_LO Limit| analog Determines the value, in engineering units, that invokes a
LO_LO alarm condition. The tag alarm state remains LO_LIO
until the tag value goes above the LO_LO alarm plus the alarm
deadband.

LO LO analog Determines the value (between 1 and 15) for the alarm prigrity

Priority for the LO alarm, where 15 represents the highest priority.

Discrete discrete, Determines whether to enable tag value alarms for discrete and

Enabled bit array bit array tags.

Alarm on discrete, Determines whether a discrete tag should be alarm on ON (high)

bit array or OFF (low). Determines whether a bit array goes into alarm if
all of its bits are in alarm or if any of its bits are in alarm. This
field is used only if both Alarms Enabled and Discrete Enabled
fields are set to TRUE.

© National Instruments Corporation
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Table 3-5.  Alarms Configuration Attributes (Continued)

Attribute Applies to Description
Data Types
Discrete discrete, Determines the value (between 1 and 15) for the alarm prigrity
Priority bit array for the tag value alarm, where 15 represents the highest priority.
Alarm Invert | bit array Determines which bits are inverted before calculating the alarm
Mask state. Bits in the mask that drare inverted; thus, cause an alarm

when low (0). Bits that are are not inverted; thus, cause an
alarm when high (1). The default mask is 0, indicating that none
of the bits are inverted. In bit-wise logic terminology, the Engine
performs an XOR with the Invert Mask to produce the alarm
state. The Alarm Invert Mask is applied to the scaled value|after
any relevant scaling masks have been applied.

Alarm Select| bit array Determines which bits are used for the bit array alarm
Mask calculation. Bits in the mask that a@rere used in the alarm
calculation; bits that ar@ will not cause an alarm, regardlesg of
their value. In bit-wise logic terminology, the Engine performs an
AND with the Select Mask to produce the alarm state. The Alarm
Select Mask is applied to the scaled value after any relevant
scaling masks have been applied.

Alarm discrete, Determines the string used to provide additional information
Message bit array about the meaning of an alarm condition.

Tag Last all Indicates when the last edit to a tag occurred.

Modified

How Do You Configure Alarms for a Tag?

While editing a tag, click thEnable Alarms checkbox. Alarms are
generated depending on the value or state of a tag. The alarms based on
value vary with the tag data type. But for any tag, if the status is bad, a
Bad Status alarm is generated. By default, Bad Status Alarm is enabled
and has the highest priority (15). You can change this selection from the
Alarms tab of the Tag Configuration Editor, shown in

Figure 3-7,Alarms for Analog Tag Configuration
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Analog Tags

Analog tags have four alarm levels: HI_HI, HI, LO, and LO_LO. By
providing separate alarm levels, you can provide more information
about the nature of the alarm condition.

=2 Analog Tag Configuration - Tag1 = B
Connectian I Operations I Scalng | Alams |

v Enable &lams

Alarm Acknowledge Mode I Auto Ack on Mormal ;I
Alarm Deadband [% of range] | 1.00
— Tag“alue Alams
Enahble Alarm Lirnit Pricirity
¥ HI_HI [ 9500 | 1
I Hi [ 8500 | 1
/L0 [ 1500 | 1
v LO_LO [ 500 | 1

— Bad Status Alarm

[¥ Enable Ficrity 15
Create Nest Tag | Ok | Cancel |

Figure 3-7. Alarms for Analog Tag Configuration

Alarms are calculated after scaling is performed. Alarm levels are
expressed in engineering units.

Discrete Tags

Discrete tags have one alarm state—either the tag is in alarm or it is not.
You can determine whether a tag is in alarm when it is ON (High) or

© National Instruments Corporation 3-25 BridgeVIEW User Manual



Chapter 3

Tag Configuration

BridgeVIEW User Manual

OFF (Low). Figure 3-8Alarms for Discrete Tag Configuratipghows
the Alarms tab of the Discrete Tag Configuration dialog box.

Connection I Operations I

¥ Enable &lams
Alarm Acknowledge Mode

Scaling |

=0 Discrete Tag Configuration - Tagl =

Alarms |

I Llzer must Ack d

— Tag*alue Alams

¥ Enable Tagalue Alarms

Alarm an

Fricrity

O [Low]

[ 1

i 1 [High)

Alarm Message

|Bailer valve apenl

— Bad Status Alarm
¥ Enable

PFricrity

1

Create Mewt Tag |

ak. | Canicel |

Figure 3-8. Alarms for Discrete Tag Configuration

Bit Array Tags

You can enable one of two types of alarms for bit array tags. Alarm on
Any indicates that the overall tag is in alarm if any of the bits are in
alarm state. Alarm on All means that the overall tag is in alarm only if
all of the bits are in alarm state. You can use the Invert Mask to
determine the bits that should use alarm on low (OFF) rather than the
default alarm on high (ON). You can use the Select (AND) Mask to
determine the bits that should be considered for the alarm. If you have
bits in the Select Mask that are zero (OFF), these bits are not used in
calculation of the tag alarm state. Figure 3Arms for Bit Array Tag
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Configuration shows the Alarms tab of the Bit Array Tag Configuration
dialog box.

=0 Bit Array Tag Configuration - Tagl =

Connection I Operations I Scaling | Alams |

V¥ Erable Slarms
Alarm Acknowledge Mode I Auta Ack on Narmal j

— Tagalue Alarms
¥ Enable Tag VWalue &lams
Alarm an Ang Al o By Al

Alarm [rwert b ask W 1] Edit... |

Alarmn Select Mazk = | FFFFFFFF Edi... |
Pricrity 1

Alarm Message |

— Bad Statuz Alarm

¥ Enable Fricrity 1

Create Mext Tag | 0K | Cancel |

Figure 3-9. Alarms for Bit Array Tag Configuration

String Tags

String tags have no alarm states based on tag value. They only support
Bad Status alarms.

What Is Alarm Deadband on Analog Tags?

Alarm Deadband is a method commonly used to avoid repetitive alarm
messages because of a tag value that hovers near the alarm limit. Alarm
Deadband defines how much a tag value must change from the alarm
limit before it is considered normal. For example, if a tag that represents
a temperature value hovers near an alarm limit of 40 degrees Celsius,
the tag might go in and out of alarm many times in a relatively short
period of time. Table 3-&vents with Alarm Deadband = 0.0%hows
examples of events with Alarm Deadband set to 0.0%.
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Table 3-6.  Events with Alarm Deadband = 0.0%
Time Value Event Alarm Type
9:15:05 40.1 Yes HI
9:15:10 39.9 Yes Normal
9:15:15 40.1 Yes HI
9:15:20 38.5 Yes Normal

This type of situation clogs event files with redundant information and
can cause operators some frustration in having to acknowledge alarms
constantly when the tag has not changed significantly. You can use the
Alarm Deadband to alleviate this problem.

For the tag to go into alarm, it must go above the exact Alarm Value (in
the above example, 40). However, to be considered normal again, it
must leave the Alarm Value by an amount greater than the Alarm
Deadband. For example, if the range is 0 to 100 degrees Celsius, an
Alarm Deadband of 1.0% (one degree Celsius) eliminates unnecessary
events. Table 3-Fvents with Alarm Deadband = 1.0%hows examples

of events with Alarm Deadband set to 1.0%.

Table 3-7.  Events with Alarm Deadband = 1.0%
Time Value Event Alarm Type
9:15:05 40.1 Yes HI
9:15:10 39.9 No HI
9:15:15 40.1 No HI
9:15:20 38.5 Yes Normal
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How Do You Keep an Alarm Unacknowledged after
the Alarm Returns to Normal?

While editing a tag, select tiidarm Acknowledgement Modering
and choose eithékuto Ack on Normal or User Must Ack.

Auto Ack on Normal

With this option enabled, when a tag returns to normal state, the alarm
is automatically acknowledged. A message is logged to the event file if
event logging is turned on for the tag. By default, Auto Ack On Normal
is enabled.

User Must Ack

With this option enabled, an alarm remains unacknowledged until the
operator acknowledges the alarm.

N
0

Activity 3-1. Configure a Tag, and View the
Tag Configuration Parameters
and Tag Values

The objective of this activity is to use the Tag Configuration Editor to
configure tags for an MMI application and to become familiar with
the Tag Browser and Tag Monitor utilities.

E

As with all servers, you must register the Tanks Server VI before you
can use it. Most of the activities in this manual require the Tanks Server
VI, so you must run the Register Tanks Server VI, as indicated in the
steps below. For more information about registering servers, see
Chapter 8Jndustrial Automation Device Servers

1. Open the Register Tanks Server VI, which is located in the
BridgeVIEW\_servers\Tanks Server directory.

2. Run the VI.
Close the VI.

Launch the Tag Configuration Editor by selecting
Project»Tag»Configuration. This launches the Tag Configuration
Editor.

5. Select the configuration file by selectiRge»Openand choosing
mytanks.scf ~ from theBridgeVIEW \ Tutorial  directory. This
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loadsmytanks.scf  into the Tag Configuration Editor, as shown in
the following illustration.

=0 T ag Configuration Editor - mytanks._scf
File Configure Servers Help
— Tags
Tag Mame =l |Grc-up Mame = |Datat_l,lpe =]
Licuid groupl AT =l
Licuid Outlet DI
i i Mixer groupl AT
Create Analog Tag(z]... Mixer Outlet bl
Powder groupl AT
Create Dizcrete Taglz).. Powder Outlet DI
Product Outlet oI
Create Bit Array Taglz).. rofuet tutle
Create String Tag(s]...
T agC onfig ;‘C;\
Note: This configuration file uses data simulated by the Tanks Server. You must

ensure that th&anks Server is registered with the BridgeVIEW Engine
by selectingProject»Server Tools»Server Browserlf you do not se&anks
Server inthe Registered Servers list, run tiRegister Tanks Server.vi

from the BridgeVIEW\_servers\Tanks Server directory.

If any of the tags in the Tag Configuration Editor List have a prohibited

® symbol, shown at left, next to them, you have not registered the Tanks
Server VI yet. You must register this VI before you can use it. For
information about how to register this VI, see steps 1 through 3 in this
activity.

6. Create a tag calleRloduct by selecting th&€reate Analog
Tag(s)... button.

7. Table 3-8Configuration Settings for Activity 3-tontains the
settings you should choose when configuring your new analog tag.
Enter the values listed in ti&=ttingcolumn for each attribute in the
Tag Configuration dialog box to configure the tag connection,
operations, scaling, and alarms. For example, itCdrectiontab
of the Tag Configuration dialog box, you should typ&ioduct
as the tag name.
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You also can specify a tag name by selecting the proper 1/0O connections

(tag access, device, item, etc.) and then clickingR@aste Item Name to Tag
Name After doing so, the item name appears in thag Namefield.

Table 3-8. Configuration Settings for Activity 3-1
Category Attribute Setting
Connection | Tag Name Product

Tag Description

Volume of finished
product in liters

Group

groupl

Tag Access

Input Only

Server Name

Tanks Server

Device

Item

Operations

Update Deadband
(% of range)

Set Initial Value

Enabled .00

Log/Print Events

Enabled

Log Data

Enabled

Log Deadband (% of
range)

Log Resolution
(engineering units)

Scaling

engineering units

Scaling

<none>

Raw Full Scale

1000.00

Raw Zero Scale
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Table 3-8.  Configuration Settings for Activity 3-1 (Continued)

Category Attribute Setting
Scaling Coerce to Range Disabled
Alarms Enable Alarms Enabled
Alarm Acknowledge Auto Ack on Normal
Mode
Alarm Deadband 1.00
(% of range)
HI_HI Enabled, Limit =
950.00, Priority =1
HI Enabled, Limit =
800.00, Priority =1
LO Disabled
LO LO Disabled
Bad Status Alarm Enabled Priority = 1

8. Modify theMixer , Liquid andPowder tags, as specified in
Table 3-9, to configure them for Historical Logging and Alarm
Acknowledgement.

Table 3-9. Configuration Modifications for Activity 3-1

Category Attribute Setting
Operations Log Data Enabled
Log Deadband 0.00
(% of range)
Log Resolution 0.10
Alarms Enable Alarms Enabled
Alarm Acknowledge User Must Ack
Mode
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9. Save the configuration by selectiRe»Save The modifiedscf
file is provided for you in th&ridgeVIEW\Tutorial\Solutions
directory.

10. View the tag configuration using the Tag Browser. From the Front
Panel, choosProject»Tag»Browser...and select different tag
names to see the configuration parameters. The Tag Browser is
shown in the following illustration.

=2 Tag Browser

Configuration File:

Location: <hot & Patk Browsze... |

Enginge Status: Mot Runhing

Liquid A Mame: Product

Liquid Outlet . - e

Mimer Description: %olume of finished product in liters

tiner Cutlet

Powder Tag Definition Server Connection

Powder Dutlet

Product Type:  Analog Server

Product Dutlet Access Input Device: ALL
(E0 group Group:  groupd Iterm: tarkz

¥ EwentLogging Enabled W Diata Logging Enabled

Alarm Settings Scaling
[¥ Alarms Enabled Full Seale: 1000.00
=l ¥ Auto Ack., Zero Scals: 0.00
Units: Liters

Cloze

11. Close the Tag Browser.

12. View the tag value and status of the Product tag with the Tag
Monitor. SelecProject»Tag»Monitor.... SelectProduct and click
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on theAdd>> button. Then sele@K. The Select Tags to Monitor
dialog box is shown in the following illustration.

=2 Select Tags to Monitor - mytanks_scl
Available Tags Tags to Monitar
Liquid - Product s
Liquid Outlet _I _I
bier
biwer Outlet
Powder
Powder Dutlet
Product Outlet Trigger Tag
I [hone] vl
Timeout [sec): I 1.00 ;l
;l 0K I Cancel |

The Tag Monitor is a quick way to look at tag values and alarm states
without building an MMI. It is also a great debugging tool. When you
launch the Tag Monitor, it automatically launches the Engine. The
Engine loads the lagicf file saved. In this case, it usegtanks.scf

The Tag Monitor is shown in the following illustration.

=2 Tag Monitor =] B3
Tag Monitor  Help
Tag Walue [dnit Timestamp |&larmn State [Ack Statuz| Tag Status | Statuz | &
Froduct 105.000Liters 5:08:04 PM| MORMAL | UNALCK 0
Trigger Tagl [none]

b onitar Tineout [sec]l 1.00

Select Tags to Maonitar... Cloge

13. Close the Tag Monitor.

@ End of Activity 3-1.
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How Do You Configure Other Engine Parameters?

There are othe Engine parameters you can cafigure within the Tag
Configuration Editor. You candefine your Historical Logging
Configurationand Evet Configuration by selecting
Configure»Historical... or Events... through theBridgeVIEW Tag
Configuration Editor dialog box, shown in Figure 3-1, Tag
Configuation Editor.

How Do You Turn on Historical and Event Logging at Startup?

To turn onhistoricaland evehlogging at startupselect
Configure»Historical... or Events... from theTag Configuration
Editor. Checkloxes n eachdialogbox turn on historical and event
logging at ystemstartup. For more information, see Chapter BJarms
and EventsandChapter 6, Historical DatalLogging and Extraction

How Do You Set the File Paths for Historical and Events Files?

From the main pankof the Tag Configuraon Editor, seled
Configure»Historical... or Events.... The dialog bx allows you to set
the path tahedirectories ontaining historical orevensfiles.

How Do You Configure Shifts?

Shiftsarevaluable in configuring event logging. Shiftstart aml stop
timesdetermine how evdiriles are segmented, and end of shift reports
can use these caglration fies to deterime process and line statistics.
From the main pankof the Tag Configuraon Editor, seled
Configure»Events... Thepané has ashift display wth which you can
edit the configuration.

How Do You Configure Engine Parameters?

The BridgeVIEW Enginehas severaldefault setting for Engine
parameg¢rs. However, youcan overri@é thes defaults within the Buffer
Configurationdialog box by selecthg Configure»Engine from theTag
Corfiguration Editor.

The BridgeVIEW Engine allocates certain anmnts of menory for
various queues. You can configusomeof the parametersised by the
Engine amd Tags Vkto allocatememory for the Enginebuffers
yourself but it is recommenad that youuse the dfault values The
parametes you can onfigureare listed inTable 3-10, Configurable
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Memory Allocation Parameterg&or more information about these
parameters or the VIs that contain them, refer to AppendiMMl|
Function Reference

Table 3-10.  Configurable Memory Allocation Parameters

Parameter Default Value

max # of lines to display on the system evg 20

display

user error repeat rate 600 secs (10 minutes|
Event History Buffer size (# elements) 2000

Hist Log Queue size (# elements) 2000

Server Input Queue size (#elements) 2000

Server Input Queue binary size (bytes) 2000

Server Output Queue size (#elements) 2000

Server Output Queue binary size (bytes) | 2000

Server Shutdown timeout (seconds) 30

Note: Although you can configure these parameters, it is highly recommended
that you maintain the default values.

How Do You Launch Server Configuration Utilities from

the Tag Configuration Editor?
When you register a server in your system, BridgeVIEW registers the
location of its configuration utility (if it exists). You can access the
server configuration utilities from th@erversmenu of the Tag
Configuration Editor.

Note: When you update the server registry while the Tag Configuration Editor is
running, selectServers»Refrestto prompt the Tag Configuration Editor to
read the updated information.
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How Do You Access or Change Tag Configuration
Information in Your Application?

BridgeVIEW allows you read/write access of tag configuration
information to use in your application. This is often helpful when
displaying engineering units, scales, and other information about the tag
or changing a tag from Offscan to Onscan. The Tag Attributes Vls
obtain and determine this information.

The Tag Attributes Vls are listed below. For complete information
about these, and other VIs, see AppendiMAjI Function Reference

© National Instruments Corporation

Get Tag Attribute

Set Tag Attributes

Set Multiple Tag Attributes

Get Tag Description Group
Get Tag 10 Connection Info
Get Tag Logging Info

Get Tag Range and Units

Get Tag Alarm Enabled

Get Analog Tag Alarm Limit
Get Discrete Tag Alarm Setting
Get Bit Array Tag Alarm Setting
Get Tag Bad Status Alarm
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This chapter explains what a Man Machine Interface (MMI) is and how
you can monitor and control tags from your MMI. This chapter also
describes several general principles of MMI programming in G, and
provides activities that illustrate how to accomplish the following:

e Build your MMI using the MMI G Wizard
» Customize front panel objects with imported graphics

Note: To understand the concepts, and to complete most tasks associated with
building an MMI, you should be familiar with the basic functionality of G
programming. If you have not completed tl@& Tutorial section of this
manual, you should do so now.

The example diagrams shown in this chapter are taken from several
MMI examples you can find in th@ridgeVIEW\Examples\MMI
Examples folder.

What Is an MMI?

An MMl is the interface through which aperatorinteracts with the
BridgeVIEW system and with the outside environment that
BridgeVIEW monitors and controls. The operator is the end user of the
system.

To monitor the changes in configured tags in real time, you can build
one or more Man Machine Interface (MMI) applications.

BridgeVIEW includes a set of VIs with which you can control your
MMI, access the Real-Time Database and Citadel, perform calculations
and logic, and switch between different displays. The BridgeVIEW VI
library includes Alarms and Events VIs, Historical Data VIs, System
VIs, Tags Vs, and Tag Attributes VIs. For more information about
these Vls, see Appendix MMI Function Referencd=or more

information about the G VI Library, see tlmline Reference
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There are several general G programming principles with which you
should be familiar before you build an MMI. These principles are listed
below:

* Building basic G front panels and diagrams

e Using controls and indicators

¢ Using the tag data type

* Using the basic principles of dataflow programming

e Using basic programming constructs such as the Sequence
structure and While Loop

¢ Using the Time and Dialog VI library

To learn about any of the topics above, se€xAeitorial section of this
manual and complete the activities. For more detailed information, see
the G Programming Reference Manual

For more advanced MMI programming, you also should know how to
use the G control and indicator attribute nodes and the VI Control Vls.
For more information about either of these topics, see Chapter 12,
Attribute Nodesor Chapter 14YI Control Vis

How Do You Build an MMI?

BridgeVIEW User Manual

To build an MMI, use the graphical controls and indicators to lay out
the user interface objects on the front panel, and a special set of VI
libraries on the block diagram to do the following:

« Read and write tag values

¢ View and acknowledge alarm states and events

« Display historical and real-time data

« Read tag configuration and security information

e Control the BridgeVIEW system programmatically
e Access and change tag attributes

e Control output tags
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Front Panel Objects

A front panelis the user interface of a virtual instrument (VI). You

build the front panel of a VI with a combination of controls and
indicators representing the values of the tags. Controls are the means of
supplying data to your VI, and indicators display data that your VI
generates. There are many types of controls and indicators available
from theControls palette, shown in the following illustration. You can
choose objects to place on your front panel such as real-time trend
displays, alarms and events displays, and numeric indicators. You also
can choose automation symbols, such as vessels, pumps, and valves.

=2 Controls Tag Controls
Booleans L~ and Indicators
(Acknowledge SEE ¥
Alarm Button) 5 4 gaplh'f" rend
C eal-Time Tren
Fart A S '
Vessels —.—EH Iﬂ m Historical Trend)
d ing ~ Pipes, Pumps,
. 3 M
Automation 'S (/Y |l | and Valves
Decorations I - \
%H Alarms and Events

To develop an MMI application, configure your tags, create the front
panel interface and then use the MMI G Wizard to build your block
diagram. For more information about how to use the MMI G Wizard,
refer to theMMI G Wizardsection in this chapter. If you prefer to build
the block diagram on your own, without the assistance of the MMI G
Wizard, you may do so, or you can get started by building a basic block
diagram with the MMI G Wizard and then building upon that to create
a more advanced MMI on your own.

MMI G Wizard

TheMMI G Wizardprovides an easy interface for you to generate
repetitive pieces of diagram code. If you are new to G programming, the
MMI G Wizard can be an immense help in building simple tag
monitoring and control loops.
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The MMI G Wizard associates a front panel control or indicator with a
tag, and generates the necessary Wizard subdiagram for a configuration
that you specify. Table 4-MMI G Wizard Operationgprovides a list of

front panel objects, and explains how the MMI G Wizard operates on
each of them.

Table 4-1. MMI G Wizard Operations

MMI Function Front Panel Object Description

Control analog tagy Numeric Control Invoke the MMI G Wizard on a numeric control
to associate an analog output tag value with tha
control. You can set the colors and blink option
under alarm conditions, and specify the update
to happen only when the control value changes.

7 T

Display analog Numeric Indicator | Invoke the MMI G Wizard on a numeric indicator
values to associate an analog input tag value with that
indicator. You can set the color and blink options
under alarm conditions.

Control discrete tag Boolean Control Invoke the MMI G Wizard on a Boolean control|to
associate a discrete output tag value or an alaim
acknowledgement state (Alarm Acknowledgement)
with that control. When you invoke the Wizard for
the first time on a Boolean control, the
Configuration dialog box is set for Tag Value. T|
change the control association from tag value t
alarm acknowledgement mode, changeAtiach
Control to: ring toAlarm Acknowledgement
Select a set of tags that requires acknowledgement
when the Control value is set to TRUE. You can set
blink and color options undédarm Conditions.
A preformattedAcknowledge Alarm button is
contained in th&oolean Controlspalette.

Acknowledge
alarms

O o
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MMI G Wizard Operations (Continued)

MMI Function

Front Panel Object

Description

Display discrete
values

Indicate
an alarm state

Boolean Indicator

Invoke the MMI G Wizard on a Boolean indicat
to associate a discrete input tag value or an alg
state with that indicator. When you invoke the
Wizard for the first time on a Boolean indicator,
Configuration dialog box is set for Tag Value. Y|
can set blink and color options unddarm
Conditions. To change the control association fr
tag value to alarm state, change Atach
Indicator to: ring toTag Alarm State. Select the
tag for which the indicator will display the alarm
state.

Display alarm
summary

Alarm Summary
Display or any Tablg
Indicator

Invoke the MMI G Wizard on a table indicator t
obtain a summary of current alarms (Alarm
Summary). You can set the MMI G Wizard to
Alarm Summary mode by setting the value of tf
Use this Indicator for: ring to Alarm Summary.
You can select a set of tags whose alarms req
monitoring. You also can set colors of
acknowledged and unacknowledged alarms an
column format of the summary. Preformatted al
summary indicators are contained in larms
and Eventspalette.

Display event
history information

Event History
Display or any Tablg
Indicator

Invoke the MMI G Wizard on a table indicator t
obtain a history of past events and alarms (Eve
History). For an event history display, you can
the MMI G Wizard to Event History mode by
setting the value of thdse this Indicator for: ring
to Event History. You can select a set of tags
whose history needs to be displayed. You also
set colors of acknowledged and unacknowledg
alarms, normal and event entries, and column
format of the summary. Preformatted event hist
indicators are contained in tAdéarms and Events
palette.

ne

lire

d
arm

set

can
ed

ory
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Table 4-1. MMI G Wizard Operations (Continued)

MMI Function Front Panel Object Description
Display a real-time| Real-Time Trend ol Invoke the MMI G Wizard on a real-time trend|or
trend Waveform Chart waveform chart indicator to select a set of tags|for
Indicator which the values need to be displayed in a chart

(real-time trend).

Display a historical| Historical Trend or| Invoke the MMI G Wizard on a historical trend or
trend XY Graph Indicatory XY graph indicator to select a set of tags for which
the values need to be displayed in an XY graph
(historical trend).

To invoke the Wizard, pop up on a front panel object, and skibtit
G Wizard.... For example, the MMI G Wizard dialog box for an analog
input tag appears in Figure 4-1 by popping up on a humeric indicator.

= MMI G Wizard for Analog Indicator [ <]
— Tagalue
Tag | Mizer ;I
~ Colors

[T Chanage colors with alamn state

B
ROE

— Blirking
Iw Blink when:
I alarm

¥~ Only when alam iz unacknowledged

ak. Cancel

Figure 4-1. MMI G Wizard Dialog Box
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When you invoke the MMI G Wizard on one of the front panel objects
listed in Table 4-1MMI G Wizard Operationsa dialog box appears for
that object. You can associate the front panel object with a tag, and set
the various parameters. When you sefektin the dialog box, the

Wizard generates diagram code according to the dialog entries and
pastes the code on the block diagram.

Generate the Block Diagram

Once you associate a front panel object with a tag and set the various
parameters, the MMI G Wizard generates the appropriate code and
places it on the block diagram. For example, using the MMI G Wizard
for Analog Indicator, shown in Figure 4-1, the following Wizard
subdiagram appears on the block diagram.

Front Panel Object and Wizard Subdiagram
Association

When the MMI G Wizard has created a block diagram, there is an
association between the front panel object and the generated Wizard
subdiagram. The association is protected bYizard lockwhich

prevents you from editing the Wizard subdiagram. The lock glyph on
the loop, shown at left, indicates that the Wizard has locked the
subdiagram. While the subdiagram is locked, you can pop up on the
front panel object, seleMtMI G Wizard... , and change your selections
in the dialog box. To edit the Wizard subdiagram, pop up on the Wizard
subdiagram and seleBRelease Wizard Lock as shown below.
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Note: Once you have released the Wizard lock, the association is broken. The
Wizard no longer identifies the Wizard subdiagram as being created by it.

Nl [ Activity 4-1. Use the MMI G Wizard

—/
Your objective is to create a simple MMI using the MMI G Wizard.
For this activity, you will use the tags configuredmgtanks.scf
which you edited in Activity 3-1 and is located in the
BridgeVIEW\Tutorial directory.

Note: Before you can begin this activity, you must have completed Activity 3-1,

Configure a Tag, and View the Tag Configuration Parameters and Tag
Values in Chapter 3.

1. Place areal-time trend from tRenctions»Graph subpalette on
your front panel. Pop up on the object and sed&ow»Label Type
Real-Time Trend  in the label.

=2 Untitled 3 =

File Edit Operate Project ‘Windows Help
:{}I@?I [ 1] [ 130t Application Fart =] [$ =] [0m =]
Real-Time Trend
.
100.0-

80.0-
£0.0-
40.0-
20.0-

. bo-
‘I | . =
L) R

TR Y

7063 4] | ﬂj

2. Pop up on the trend and sel&tll G Wizard... .
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3. Now you can select a list of tags to monitor. Seléiger, and click
on ADD, as shown in the following illustration.

=0 Real-Time Trend G Wizard
— Tag List

Tag | Miner =] Add I

[_j Dekte_|

I 1.00  Time between updates [seconds)

¥+ Engineering units
¥ Percent of full scals

ak. | Cancel |

If you do not see a list of available tags or the tag niftixer is

not in the list when you click on theag menu ring, pop up on the
menu ring and sele@iag Browser...to select the correcicf file.
Press th&rowse...button on the Tag Browser to bring up a dialog
box and seleanytanks.scf . This dialog box automatically
appears if noscf file is currently selected.

If the Engine is running already, tB¥owse... button is dimmed

and you cannot change tlsef file until you stop the Engine. The
Tag Browser shows you a summary of the configuration parameters
of the tags in the file.

When you have selected the propef file from the Tag Browser,
click onOK to return to the MMI G Wizard.
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4. Click onOK. Notice that the MMI G Wizard has created the block
diagram for you, as shown in the following illustration.

N s lim i il m W e | TR I:|I:|I:|I:II:II:I"?l

Goml EI [—
m—i.ﬂ_r:ﬁ'uﬂ FlrH

gt Pl Marne

o N o N o o e e o e o e I o e e [ ]

5. Return to the front panel and run the VI. It launches the Engine if
it is not running already. The Engine reaalganks.scf and
launches the Tanks Server.

6. Now, you can see the Mixer tag values being monitored in the
real-time trend.

Diagrams generated by the MMI G Wizard have a lock on the top right
corner of the outermost structure. You cannot edit the code inside the
structure until you release the lock. However, you can pop up on the
front panel object, select MMI G Wizard, and change your selections in
the dialog box. When you pre€sK, the changes are incorporated into
the previously generated diagram.

The locked code is very tightly coupled with the front panel object. If
you delete the front panel object, the block diagram associated with it
is deleted automatically.

7. Save the VI asly Tank MMLvi  in theBridgeVIEW\Tutorial
directory.

@ End of Activity 4-1.

BridgeVIEW User Manual
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How Do You Customize Front Panel Objects?

You can customize BridgeVIEW controls and indicators to change their
default appearance on the front panel with the Control Editor. You also
can save these controls for use in other ViIs. Programmatically, they
function the same as standard BridgeVIEW controls.

Control Editor

You launch the Control Editor by selecting a control on the front panel
& with the Positioning tool and choosiiglit»Edit Control... . The

Control Editor appears with the selected front panel object in its

window. The Control Editor has two modes: the Edit mode and the

Customize mode.

S The Edit mode allows you to pop up on a control and manipulate its
setting(s). The Control dialog box is shown below.

=2 Control 2 = _ (O]
File Edit DOperate Project ‘Windows Help T
|Contral =l | 13pt Application Fort =] |35 | |0= =] :Jﬁ]ﬁ)
oo | 40 60 2]
2.0Q3_u
s

Figure 4-2. Control Dialog Box

While in the Customize mode, you can move the individual components
7 of a control around with respect to each other. For a listing of what you
can manipulate in customize mode, seMindows»Show Parts

Window. Not only can you customize the appearance, but you can use
the control in other VIs. Save it as a custom control by sele&avg

You can save it with different definitions such as control, type
definition, or strict type definition which controls how much of the
control can be modified in other VIs. After you save the control, you can
place it on other front panels using tBentrols»Select a Control...

option. For more information, refer to Chapter @astom Controls and
Type Definitionsin theG Programming Reference Manual

When you edit a control, a new window opens with a copy of the
control. You can customize the control by coloring it, changing its size,
adding new elements to clusters, and so on. These changes do not affect
the original VI until you seledtile»Apply Changes or you close the
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window and selecYES to the prompt concerning replacing the original
control.

If you want to use the control in other VIs, you can save it as a custom
control by selectingrile»Save After you save the control, you can
place it on other front panels using tBentrols»Select a Control...

Importing Graphics

You can import graphics from other programs for use as background
pictures, as items in ring controls, or parts of other front panel controls.
Before you use a picture in BridgeVIEW, you must load it into the
BridgeVIEW clipboard. You can load an example of this type of control
by popping up in a front panel, selecti@gntrols»Select a Control..,

and openingexample\G Examples\General\Controls\

custom.lIb\box

If you copy an image directly from a paint program to the Windows
clipboard and then switch to BridgeVIEW, BridgeVIEW automatically
imports the picture to the BridgeVIEW clipboard. Or you can select
Edit»Import Picture from File... to import a graphics file into the
BridgeVIEW clipboard. Once a picture is in the BridgeVIEW

clipboard, you can paste it as a static picture on your front panel, or you
can use thémport Picture option of a pop-up menu, or th@port

Picture options in the Control Editor. Picture files supported include
EMF BMR andWMHiles.

Activity 4-2. Import a Graphic Image into

BridgeVIEW

Your objective is to use a graphic image created in an external
drawing package in a BridgeVIEW front panel control.

1. InBridgeVIEW, selecFile»Newto create a new VI. With the front
panel open, selecttorizontal Pointer Slide from
Controls»Numeric. Pop up on the slide (click on it with the right
mouse button) and sele€hange to Indicator.
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With the Positioning tool, grab the upper-right corner of the slide
and stretch it to the right, to make the slide longer. If you hold
down the <Shift> key when you click and drag the mouse, you will
restrict the stretch to one direction. Move the Digital Display of the
slide to a central location below the slide.

Highlight the slide with the Positioning tool and select
Edit»Edit Control . The Control Editor window appears, as shown
in the following illustration.
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Click on theEdit Mode button in the Control Editor toolbar. The
wrench changes to a pair of tweezers to illustrate that you are in
Customize mode. In Customize mode, the control is broken into
several parts. You cannot operate the control while the Control
Editor is in Customize mode.

SelectEdit»Import Picture from File from the Control Editor

menu bar. A file dialog box prompts you to select a picture file to
open. Opemoatl.wmf from theBridgeVIEW\Tutorial

directory.

Pop up on the pointer of the slide and sellegtort Picture . The
boat image is imported onto the triangular pointer of the slide, as
shown in the following illustration.
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Click on the pair of tweezers to return to Edit mode. You can finish

editing the control in Edit mode.

Pop up on the housing of the slide and sebeaie»Style»None

The scale for the slide disappears.

Change tools to the Color tool. To do this, you either can select the

tool from the palette, if visible, or you can use the <Tab> key to

rotate through the tools until the Color tool is selected. Pop up on

the housing for the slide with the Co

lor tool, and select the

transparent color. The housing disappears, as shown in the

following illustration.

=2 Control 5 = M=l E3
File Edit Operate Project Windows Help T 5
|Contral =1 | 13pt Application Font |+ |8 =] [<g =] :ﬁ] EE
-
5.03
7063 4| I LlJJ

4-14

© MNational Instruments Corporation



Chapter 4 Man Machine Interface

With the Operator tool, you can operate the “slide.” Notice that the
digital display continues to update as you move the boat on the screen.
If you want to hide the digital display, pop up on the boat and deselect
Shows»Digital Display.

10. Save this control &oatl.ctl  in theBridgeVIEW\Tutorial
directory.

@ End of Activity 4-2.

How Do You Configure Front Panel Objects
Programmatically?

BridgeVIEW has objects called attribute nodes which are special block
diagram nodes you can use to control the appearance and functional
characteristics of controls and indicators from your diagram. You can
set attributes such as display colors, visibility, position, blinking, trend
scales, and many more. See ChapterAi2ibute Nodesor Chapter 7,
Advanced Application Topictr more information.

How Do You Monitor and Control Tags?

The Tags VI library and Alarms and Events VI library contain Vs for
your MMI application to interact with the BridgeVIEW Real-Time
Database. These are the primary VIs you use to build your MMI. You
can use these VIs to accomplish the following:

 Read tag values

e Write tag values

* Monitor tag and tag group alarm and event states
» Acknowledge alarms by tag and tag group

There are other VI libraries that contain VIs with which you can add
additional functionality and sophistication to your MMI. These Vls do
not interact directly with the BridgeVIEW RTDB. Instead, you can
guery as well as control other features of the BridgeVIEW system.
These VI libraries are as follows:

* Tag Attributes
* Historical Data
» System, which includes Security VIs
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You can reach these VIs through thenctions palette, shown below.

=2 Functions E

Tags
(Read, Write and Trend B =Y
Tags and Constants) ol™ = v ;{‘:":J‘_\ Alarms and Events

4 ¥ ¥

3 M :
e Tag Attributes
MR El | g

|

System and Security —pm il —— Historical Data

BridgeVIEW has a special data type called the tag data type that is
aware of the available tag names and tag group names contained in the
currentscf file. All BridgeVIEW functions that can operate on tags or
tag groups use the tag data type. The tag data type is marked with a
valve glyph. Constants and wires in the block diagram carrying this tag
information are displayed in purple.

The tag control and indicator can be found in @watrols»Strings

palette. The tag constant can be found inRhections»Tagspalette.

The Functions»Tagspalette also contains functions that convert
between a tag data type and a string data type, and a special “not a tag”
constant. The following illustration shows the tag control, indicator and
constant as they appear on the front panel and block diagram.

Front Panel View of Tag Controls and Indicators
Taa Contral Taglndicator

|ﬁ|Hi:<er LII |&F’nwder L"

Block Diagram View of a Tag Control and Indicator, and Tag Constant

Tag Control [T aa Constard] [Tag Indicator]
i [ Ciguid Dutet [+] =]
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Tag controls, indicators and constants also can be contained in arrays.
Many BridgeVIEW Vls operate on arrays of tags.

When you drop a tag control, indicator, or constant on a front panel, you
can click on the right menu ring button of the tag control to display a
list of the available tags and tag groups and select one.

Tag groups are distinguished from individual tags in the list by a folder
glyph. A special grougALL> also appears in the list. This is a default
group that contains all the tags in yosuf file. The following
illustration shows a list of tags and tag groups.

=2 Untitled 2 = |_ [O] x|

File Edit Operate Project

B
] [ [4 ||||13pmp1
Tag Control J
e
Liquid
Liquid Outlet

Mier Outlet
Poveder
Powder Dutlet
Product
Product Outlet
[ <ALL:
(& group?

T.063 4 vl

You also can enter the name of the tag you want to use. The tag control
performs a Type Look Ahead as you type, and displays the closest tag
or group name to what you enter. By default, the tag control does not
allow you to enter a name that is not contained in the cusentfile.

You can configure each tag control, indicator, or constant to permit
entry of names not contained in the current file by popping up on
the tag object and selectiddlow undefined tags If a tag name is not
in your.scf file, you cannot select it.
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The tag data type imports tag and tag group names from a tag
configuration file (scf ). When you launch BridgeVIEW, the tag data
type list of available tag names and tag group names is automatically
updated from your defaulkicf file. The defaultscf file is the last file
you edited in the Tag Configuration Editor. If the list of names is empty,
you have no defaulscf file.

You can change the currently selectsd file by opening the Tag
Browser utility and pressing tHerowse... button. To open the Tag
Browser utility, pop up on the tag object and seleaq Browser....
Pressing th&rowse... button brings up a dialog box from which you
can select thescf file you want to use. This is possible as long as the
BridgeVIEW Engine is not running. When the Engine is launched, it
runs the currently selectestf file. You cannot change the current
.scf file until you stop the Engine.

Tag constants in your diagram (and tag controls and indicators if they
are saved with default values) retain the tag name or tag group name
selected when your VI is saved. The name contained in the tag control,
indicator or constant is dimmed when the name is not contained in the
currently selectecscf file. This might be because the tag name has
been deleted from thecf file, or the VI was created using a different
.scf file. If you try to run the VI at this point, you will get a system
error for each tag that is undefined in the currseft file. You can

control which.scf file the BridgeVIEW Engine runs

programmatically. This capability is covered in Chaptehdyanced
Application Topics

Tags Vis and Alarms and Events Vis

BridgeVIEW User Manual

The Tags VIs and Alarms and Events VIs have several properties in
common. With these VIs, you operate on tags by wiring the tag name or
group name into thiag nameor group/tag nameinput of the VI when

you place them in your diagram. These are required inputs. Some Vls
accept arrays of tag names or tag and group names.

The Tags VIs and Alarms and Events VIs return several flags that
indicate the state of the BridgeVIEW Engine. They return a Boolean
error flag to indicate whether the operation was successful. Hittoe

flag is TRUE, the tag specific information returned by the VI might not
be valid. Some Vls also return a more detailatlie statusvariable.
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All the VIs return ashutdownindication. If TRUE, this output indicates
that the BridgeVIEW Engine is in the shutdown state, and your
application must finish execution so that shutdown can finish. If the
BridgeVIEW Engine goes into the shutdown state while these Vis are
waiting on an event, the VI terminates the wait and returns immediately
to the calling diagram. You can use this output to tell your diagram to
complete execution.

All Vis that read information from the BridgeVIEW database can return
information immediately or wait for the database to be updated with
new information before returning. Thieneout input controls this
behavior. This input tells the VI how long to wait, in seconds, for the
tag information to be updated in the Real-Time Database.

If timeout is 0 seconds, the VI does not wait at all. Instead, it
immediately reads the database and returns the current tag information.
If timeout s less than 0, the VI continues to wait until the tag is updated
or the Engine shuts down.tlfneout is greater than 0, the VI waits until

the tag is updated in the database, or the timeout period is exceeded,
whichever occurs first, then reads the database and returns the current
tag information. By defaultjmeout is 0 seconds.

So if you wire nothing into thémeout input of your diagram, the VI

does not wait but reads the database, and returns immediately. How you
use thetimeout input depends on whether you want to implement
event-driven or polled programming techniques in your MMI.

All Vis that read information form the BridgeVIEW database have a
changed?output that is TRUE if the returned information is new or
updated. If the VI returns amthanged?is FALSE, the VI might have
timed out, or the information in the database did not change since the
last time you read it. You can use this output to make your program
more efficient by using a case statement to update the user interface
only if the information has changed.

Some of the more advanced Tags VIs and Alarms and Events VIs also
return aninitialize headersor config changedoutput that tells your
program whether your MMI object needs to be initialized with new
information. In most cases, this corresponds to the first time the VI is
called, and you only need to update that part of your user interface once.
For more information about the Tags VI Library, refer to Appendix A,
MMI Function Reference
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N

Activity 4-3. Read a Tag

—/
Your objective is to monitor a single tag value using the Read Tag VI.

In this activity, the Read Tag VI returns when a new value for the tag is
acquired from the Tanks Server, and updated in the RTDB, or a timeout
of 1 second is exceeded, whichever occurs first. This loop continues
executing until the Engine shuts down. You will usganks.scf  in

the BridgeVIEW\T utorial directory, which you edited in

Activity 3-1, Configure a Tag, and View the Tag Configuration
Parameters and Tag Values

Front Panel

1. Open a new VIKile»xNew) and place a tank on the front panel
(Vessels»Tankks Label the tankeroduct . Edit the tank scale to
range from 0 to 1000.
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Block Diagram

2. To create the block diagram, pop up on the tank and select
MMI G Wizard . SelectProduct and clickOK, as shown in the
following illustration.
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=2 MMI G Wizard for Analog Indicator [>]
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3. The MMI G Wizard generates a diagram for you that calls the Read
Tag VI, as shown in the following illustration.

=0 Untitled 2 Diagram =
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4. Pop up on the lock in the top right corner of the While Loop and
selectRelease Wizard Lock

5. Using the Labeling tool, edit thineout input to the Read Tag VI
from its default1.00 (indefinite) t01.00 .
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6. Using the Positioning tool, select the bottom right corner of the
While Loop and expand it.

7. Using the Wiring tool, pop up on tkealue timestampoutput of the
Read Tag VI and sele@reate Indicator. Pop up on thén alarm
output of the Read Tag VI and sel@reate Indicator. The block
diagram should appear as shown in the following illustration.

in alarm

[EE—

[ Product | v

—|— Product

=
Riead -

m walue tirnestarn
il

8. From the front panel, change the formavalue timestampto
display absolute time. Pop up on thaue timestamp indicator,
selectFormat & Precision, and set Format tdime & Date. Your
front panel should appear as shown in the following illustration.

e value timestamp
roduc
01 00:00 &b
875,00 01./01/1904
* Format & Precizion - Time & Date”

in alarm

9. Save the VI aMonitor Product.vi in the
BridgeVIEW\Tutorial directory.

10. Run the VI. The Engine launches, unless it is running already. The
tank level changes to reflect the changing values of the Product tag.
When the value goes over 800, thalarm  Boolean changes
from OFF to ON, indicating an alarm condition.

@ End of Activity 4-3.

BridgeVIEW User Manual 4-22 © National Instruments Corporation



Chapter 4 Man Machine Interface

How Do the Tags, and Alarms and Events Vis
Affect Startup/Shutdown?

When a user-defined VI runs and executes one of the Tags VIs or
Alarms and Events VIs, that VI checks the status of the BridgeVIEW
Engine. If it is not running, executing the VI automatically starts
execution of the BridgeVIEW Engine. The BridgeVIEW Engine loads
and executes all required device servers. When the VI returns, the
Engine is running.

The BridgeVIEW Engine continues to run until you shut it down either
programmatically or through the Engine Manager. As the Engine shuts
down, first it checks to see if any application is running that requires its
services. If so, it waits until that application halts before shutting down.
Once it shuts down, it sends a shutdown message to the device servers.

You can monitor the status of the BridgeVIEW Engine with the
shutdown output of any of the Tags VIs or Alarms and Events ViIs.

Note: If you write applications that do not use the BridgeVIEW VIs that access
the Real-Time Database such as the VIs that retrieve historical data, those
applications can run without the BridgeVIEW Engine running. They do
not launch the BridgeVIEW Engine.

General Principles of G MMI Programming

You can choose how to monitor and control tag values as well as
operator interface controls and indicators in your MMI. Normally, you
use one or more While Loops in a VI diagram with a single wait
operation inside of each loop. Each While Loop executes once after its
wait operation completes. The wait operation might be one of the Time
and Dialog functions such as the Wait Until Next ms Multiple function.
This is a polled technique in which your diagram controls loop
execution.

Alternatively, the wait operation might be implemented using one of the
Tags VIs or Alarms and Events Vls witimeout wired to a non-zero
value. These are the types of diagrams created by the MMI G Wizard.
This is an event-driven technique, in which a tag or alarm event controls
loop execution. Either technique is appropriate, depending on your
MMI needs.
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You can wait on multiple events for which timing is not related to each
other in parallel on the same diagram, as long as you wait for each event
in a separate While Loop. This section covers the following topics:

« Event-driven programming

e Polled programming

« Multiple loop applications

¢ Real-time trends

¢ Programmatic MMI indicator configuration

How Do You Implement Event-Driven Programming in G?

BridgeVIEW User Manual

Event-driven programmingeans your block diagram waits for one or
more events to happen and, as each event occurs, the part of your
program waiting on that event is executed. In G, you can develop
applications that wait on different events and do operations in parallel
by using multiple While Loops in your diagram.

Figure 4-3 shows an example using event-driven programming to
monitor tag value and tag alarm state. One loop monitors the value of
the Mixer tag and another loop monitors alarm information for the
Mixer tag. These two loops run independently of each other. When the
Mixer tag value changes, or whem0 second has elapsed, the Read
Tag VI returns and updates thexer in Alarm , Mixer , value

timestamp , andbadvalue indicators. When thelarm state of the
Mixer tag changes, &.00 seconds have elapsed, the Read Tag Alarm
VI returns and updates tlkarm state  indicator, and controls the
blinking of theMixer in Alarm indicator. Both loops run in parallel
until shutdownis TRUE.
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Figure 4-3. Monitor Tag Value and Alarm VI

The Mixer in Alarm Blinking attribute and thalarm state

indicator are updated only when tbleanged?output of the Read Tag
Alarm VI is TRUE. This example demonstrates how you might use the
changed?output. In this example, it is not important to use the Case
structure because BridgeVIEW indicators update only when the
displayed information actually changes.

If you use a large number of indicators or attribute nodes or more
complex indicators such as tables and graphs, updating the indicator
when changed by using a Case structure in your diagram can improve
the display performance of your VI.
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How Do You Implement Polled Programming in G?

Note:

BridgeVIEW User Manual

You do not have to use a separate loop for each Tags or Alarms and
Events VI. This can be cumbersome to program for a large humber of
tag reads, although using the MMI G Wizard makes it easy to build
separate loops quickly. The alternative is to poll the database for several
tags at regularly timed intervals. You usually need one While Loop in
your diagram to poll your front panel controls, so you can monitor what
the operator is doing. Using polling, you can combine monitoring of
MMI controls with the reading in of tag values and alarm states.

Figure 4-4 Process View Display Yshows an example implementing a
more complex user interface that polls all the input tags as well as the
front panelStart Batch button at 100 m/s intervals. When you leave the
timeout input unwired, all Read Tag VIs read the BridgeVIEW
database immediately by default.

In this case you must explicitly program the loop wait time by using the
Wait Until Next ms Multiple VI. If you do not, the loop operates as often as
possible, and requires most of the CPU time.

This example also illustrates use of the Write Tag VIs. In this case, the
Write Tag (discrete) VI is called only when the front panel button is
pressed. In other cases, you might want to write the tag value at each
iteration. You also can use the Write Tag on Change VI to update the
RTDB only when the value of the front panel control changes. This can
improve your over all application performance.
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Figure 4-4. Process View Display VI

How Do You Initialize and Shut Down Multiple-Loop Applications?

When you have a multiple-loop application, you can add initialization
code before executing the loops, and some clean-up or shutdown code
after all the loops finish executing. You can use the Sequence structure
for this purpose. Put the initialization code in the first frame of the
Sequence structure, put all your loops in the second frame of the
Sequence structure, and put the shutdown code in your final sequence.
This guarantees that none of your loops start execution until your
initialization code is complete and that all loops complete execution
before you execute the shutdown code. Figures 4-7 andJ4i8g the

Tag Attributes VIs to Initialize Front Panel Indicators, Framefd

Frame 1 demonstrate this technique.
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You also can use dataflow programming to enforce sequential
operation. In some cases, your diagram might be easier to read using
this technique. It is possible that you might have some data flow
between the initialization code and the loops anyway. There is no
difference in performance using either technique. It is purely a diagram
documentation issue. Figure 446itializing the Waveform Chart

Indicator for a Real-Time Trend Displajlustrates using this technique.

How Do You Display Real-Time Trends?

BridgeVIEW User Manual

You can build a real-time trend by dropping a real-time trend indicator
on your front panel and popping up on it to select the MMI G Wizard.
Alternatively, you can assemble the diagram manually using a While
Loop and the Trend Tags VI. Wire the output of the Trend Tags VI to
the terminal for a real-time trend indicator. The Trend Tags VI accepts
an array of tag names, and returns information for a real-time trend you
can wire directly to the real-time trend or Waveform Chart indicator.
You can control how often the trend updates bytilme interval

control, which, if left unwired, is once per second by default. The
scale to % control controls the scale on the trendsdale to %is

TRUE, the trends return as a percent (%) of full scale for each tag. If
scale to %is FALSE, the trends return in engineering units. If

scale to %is left unwired, trend values return in engineering units, by
default.

The Trend Tags VI always waits the specified time interval. For this
reason, a Trend Tags VI usually is placed in its own While Loop
because it controls the loop execution rate. If you want to execute other
VIs at the same rate that the real-time trend updates, place them in the
same loop.

Figure 4-5,Two Trend Display Vishows an MMI with two real-time
trend displays. Th&rend Tank Temperature displays the trend in
percent of full scale, and is updated every 1.0 secondTiEhé Tank

Level is displayed in engineering units, and is updated every 2.0
seconds. The tag names passed into the Trend Tags VI are tag array
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constants containing the tag names of interest. Notice that the Trend
Tags VI only accepts tag names and not tag group names.

=0 Two Trend Display.vi Diagram
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Figure 4-5. Two Trend Display VI

The real-time trend indicator updates with a value for each tag every
time the indicator is written to. If a VI using this indicator is executed
several times, it still has previous data displayed. For this reason, you
might want to initialize the real-time trend indicator before the loop
begins execution. You also can control attributes of the real-time trend
indicator such as time scale. Figure 4+ftjalizing the Waveform Chart
Indicator for a Real-Time Trend Displaghows a single real-time trend
display VI that initializes the time scale of the Trend indicator to the
current time (read from Get Date Time in Seconds) and the interval
corresponding to the Trend Tatie interval input. It also clears the
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trend display by writing an empty array to the Trends History Data
attribute.
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Figure 4-6. Initializing the Waveform Chart Indicator for a Real-Time Trend Display

This example illustrates the use of dataflow programming to enforce the
order of two structures that otherwise are not related by data flow. By
wiring thetime interval (secs)constant through the Sequence structure
and into the While Loop, the While Loop will not begin execution until
the code in the Sequence structure has completed execution. Another
way to enforce this order of execution is to put the While Loop inside
the second frame of the Sequence structure. Both techniques are correct.
The advantage of the technique used in Figure 4-6 is that it is easy to
see the entire diagram at a glance.

How Can You Use Tag Attributes to Configure MMI Indicators
Programmatically?

BridgeVIEW User Manual

Use the Tag Attributes VI library to read or change specific
configuration details of a tag. Anything you have configured in the Tag
Configuration Editor can be queried programmatically using the Tag
Attributes VIs. Use these VIs when you want to control attributes
programmatically for your front panel controls or indicators, or to
display configuration information on your MMI. Setting attributes
programmatically for front panel controls and indicators is an
alternative to changing attribute values for the control or indicator
through the various front panel pop-up menus or by typing into various
control and indicator fields.

Handling attributes programmatically is most useful when you use the
same indicator or control for different tags. For more information on tag
configuration, see Chapter Bag Configuration For more information
about the Tag Attributes Vls, see the secfiag Attributes Visn
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Appendix A,MMI Function Referenceand Chapter 7Advanced
Application Topics

Figure 4-7,Using the Tag Attributes VIs to Initialize Front Panel
Indicators, Frame Pshows a simple case where the scale range for all
the front panel level and temperature indicators are set to the
engineering scale that is configured for the tag. A unit string display for
eachL1 andTempindicator is initialized to the engineering unit for the
respective tag. The Get Tag Range and Units VI returns the engineering
scale range information in a form that can be wired directly to a control
or indicator scale range attribute node. The VI also returns the
engineering units configured for the tag.
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Figure 4-7. Using the Tag Attributes Vls to Initialize Front Panel Indicators, Frame 0
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Figure 4-8,Using the Tag Attributes VIs to Initialize Front Panel
Indicators, Frame lillustrates the subsequent frame of the Sequence
structure. The MMI runs in a loop, monitoring the various tags and front
panel controls until the BridgeVIEW Engine shuts down.
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Figure 4-8. Using the Tag Attributes VIs to Initialize Front Panel Indicators, Frame 1
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Alarms and Events

This chapteiintroduces the basic oncepts ofalarms ad events,and
explains how to view, acknowledge andonfigure themwithin the
BridgeVIEW system. This chapter also provides actitieatexplain
how to huild an alarmsunmary diplay and ackowledge alarms from
your MMI.

What are Alarms and Events?

Alarm States

Alarm Limit

An alarm Ban @normd process codition pertainingto a tay. In
BridgeVIEW, alarmsare generatedaseal on changes ira tagvalue or
status.

An eventis someting that happens withithe BridgeVIEW system.
Events canbe divided into twogroups: those that pertain todividual
tagsand thosehat pertainto the overal BridgeVIEW system.
Examplesof tag eventsinclude achange ofalam statefor a tag,or the
userchanging tte value of atag.Exampes of systengventsincludea
userlogging on, the Enginestarting up, or historical lgging being
turned onFor more information about stemevents see Chapte 2,
BridgeVIEW Environment

For andogtags analarm stae can beof type HI_HI, HI, LO, or
LO_LO. Fa all datatypes (analog, discrete, barray, and string)f the
serverretums abad statis, and you have enablé alarming on bad
status the tag goes into Ba8itausalarm.All datatypes except string
also support armsbased on tag @ue. If anandog tagexceeds a
precoriiguredalam limit, one of these atans can occumiscrete and
bit array tagsareeither notin alarm or inalarm.

An alarm limit is the numeric &lue that an analogtag must exeedto
go intoan alarm gate.
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Chapter 5 Alarms and Events

Alarm Priority

Alarm Summary

Event History

An alarm priority indicates the seveyitof an alarm. Priorities range
from 1 (lowest) b 15 (highest). You can filtethe alams displayed in
your MM by alarmpriority.

An alarm summarys a collectim of all thealarms that currdty exist
in the system. In adtion, if a tagpreviously in alarm returns to normal
but isunacknowledged, a notificaton is posted the alarmsummay.
You can repdralarms toyour MMI by using theAlarm Sunmary
Display, which is available in th@ontrols»Alarms and Eventspalette
of the front panel, ad the Read Alarm Summak, which is available
in the Functions»Alarms and Eventspdette from the block diagram.

Thealarms dsplayed i your Alarm Summary Display can li¢ered
by group ortag names, prioriy, and ackrowledgmert status.

An event historys a collection ofall the alarms and evens pertaining
to tag vdues thda haveoccurredin the BridgeVIEW system ince the
Engine was started’ou can report recent everstto your MMI by using
the Event History Display, avdable in theAlarms and Eventspalette
from thefront panel, andy using the Readtvert History VI in the
Alarms and Eventspalette from the block diagram. The alarms
displayed inyour Event History Display al® can be filtered by group
or tag namespriority, andacknowledgmast staus.

How Do You Display Alarm Summary Information?

BridgeVIEW User Manual

Toread thealarms currently inthe BridgeVIEW system, dropn Alarm
Summary Display fromthe Controls»Alarms and Eventspalette on
your front panel.Y ou can invdke theMMI G Wizardto createhe block
diagram foran alarmsummaty, or you can build yar own diagram. For
more informationabou the MMI G Wizard, see Chapter 4Man
Machine Inerface.

5-2 © MNational Instruments Corporation



d

/[~

Chapter 5 Alarms and Events

If you are building your own block diagram, use the Read Alarm
Summary VI in your block diagram. If you want to change the default
fields (time, date, tag name, alarm limit) that are visible in the Alarm
Summary Display, you can use the Alarm Summary Format control
from theControls»Alarms and Eventspalette and change the checkbox
selections. You also can change the default colors of alarms,
acknowledged alarms and unacknowledged tags that have returned to
normal with the Color Codes for Alarm Summary control, which also is
available in theAlarms and Eventspalette.

[ Activity 5-1. Build an Alarm Summary

Display

Your objective is to use the MMI G Wizard to display alarm summary
information.

1. Place an Alarm Summary Display from t@entrols»Alarms and
Eventssubpalette on a new front panel, as shown below.

=0 My Alarm Summary. ¥i M=l 3

Alarm Surnmary

File Edit Operate Project “Windows Help @
E{)I{g_i_l'l |/@i$i§éf\i | | 13pt Application Font =] 3 =] |52 =] 83}
=l

Yalue  |Alarm State |Ack Status |Priority

7063 4|
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Chapter 5 Alarms and Events

2. Pop up on the Alarm Summary Display, and selédi G
Wizard.... The following dialog box appears.

= MMI G Wizard for Table Indicator [ <]
Lge this indicatar for: | &larm Summary ;I
— Tag List — Summary Format
Tag | <ALL> LI Add I v Date Date formatl MM/ADDArTT =]
¥ Time Tirme formatl A AP 'I
= Delete |
¥ Taq name v Alarm ack state
™ Event type Iv Alarm priority
¥ Group name Iv Alarm limit
v Alarm value [ Operator name
> ¥ Alarm state [~ Alamm message
— Calars — Filters
Ewents D Minirnurn pricrity | 1
Acknowledged alams D M awirnurn priority [ 5
IUnacknowledged alarms ! Filter acknowledaed alarms r
Warmal but unacknowledged D M ax lines to display | 10
ak. | Cancel |

3.  Now, you can select the tags to monitor. In the tag list, select
<ALL> to view alarms on all the tags that have alarms configured.
Click on theAdd button to add all tags to the list. If you do not see
a list of available tags when you click on the Tag menu ring, pop up
with your right mouse button on the menu ring and sélagt
Browser.... A dialog box appears and prompts you to select the
desired scf file containing the configuration of your tags. Select
mytanks.scf . Click on theOK button.

The MMI G Wizard creates the diagram shown in the following
illustration.
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il

max priority||15

filter ACK, alarms?)| ¢ E|
- er— D

-1.00 [
E o* Colurmn Headersz[)

Unack. alam

Mormal

The diagram above uses event-driven programming to wait for an alarm
summary event before updating the Alarm Summary Display. The Read
Alarm Summary VI returns when an alarm event occurs on any of the
tags in the tag constant array, or when 4.0 seconds elapse, whichever
occurs first. The column headers for the Alarm Summary Display are
initialized when the Read Alarm Summary VI returns for the first time,
and thdnitialize output is set. The Alarm Summary Display is updated
when the Read Alarm Summary VI returns withanged?set.

4, Save the VI adlY Alarm Summary.vi  in the
BridgeVIEW\T utorial directory.

5. Run the VI. Now you can display the alarms on tags that have been
configured for alarms. By default, the Alarm Summary Display
shows alarms as red when they are in an unacknowledged alarm
state, and yellow when they are unacknowledged.

Note: If there are no alarms being displayed, launch the Tag Configuration
Editor (Project»Tag»Configuration) and opemmytanks.scf . Edit it as
indicated in Activity 3-1, save it, and relaunch the Engine.

@ End of Activity 5-1.
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Chapter 5 Alarms and Events

How Do You Display Event History Information?

BridgeVIEW User Manual

To read all the alarms and events in the BridgeVIEW system that have
occurred since the Engine was started (unless limited by buffer size)
drop the Event History Display from tiidarms and Eventspalette on
your front panel. Then, you can invoke the MMI G Wizard to create the
diagram code for an event history. You also can build your own diagram
and use the Read Event History VI in your block diagram. If you want
to change the default fields (time, date, tag name, alarm limit) that are
visible in the Event History Display, you can use the Event History
Format control from th€ontrols»Alarms and Eventspalette and

change the checkbox selections. You also can change the default colors
of alarms, events, normal and acknowledged alarms with the Color
Codes for Event History control, which also is available inAle@ms

and Eventspalette.

You also can report the status of alarms currently in the system using
the output of either Read Alarm Summary VI or Read Event History VI,
or by using the Get Alarm Summary Status VI. This gives information
on the number of active alarms and unacknowledged alarms in the
system. You can use the Alarm Summary Status control available in the
Alarms and Events Controlspalette to display this information on

your MMI.
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How Do You Acknowledge Alarms?

You can view theadknowledgnent staus of alarms h the Alarm
Summary or Event History DisplayTo acknowledgealarms curratly
in the systemuse theACK buttan from the Controls»Boolen palette
on the frant panel ad the Acknowledge Alarms Vin the
Functions»Alarms and Eventspalettein the block diagram.

Activity 5-2, Acknowledg Alarms in the Alarm Summary Displagkes
you through this process.

Whenyou aknowledge these alms, the aknowledgrent staus inthe
Alarm Summanpisplay changs fromUNACKo ACK andthe color of
thetext changefrom red to yellow.These a&thedefault colorsand
you can changé¢hem.

There areawo modesfor hardling tags thatverepreviously in alarm but
have eturned to NormalAuto AcknowledgandUser Mug
Acknowlede. The® modes are cafiguredin the TagConfiguration
Editor for each tag. If a &g isconfigured for Auto Acknowedge, when
the tagreturns b normal the acknowedgmen status atomaically
changesfrom UNACK0 ACK However, if it is configured for User Mu$
Acknowledge, he statis remains atUNACKuntil the user pressebd
ACK button on the MMI andacknowledgestie alarm.

You canselect he tags for vhich you want to aknowledge alarms. It is
a good idea fothis tag ist to be iderital to the li¢ of tags you display
alams for in the Alarm Summary or EventHistory Display. For
example, if you select goup <ALL>, alarmsfor all tags thawere
configured fa alarms are reportedasthey occur.In the tag selection,
you also carselet¢ a combination of tay names ad groups.

«
0

Activity 5-2. Acknowledge Alarms in the
Alarm Summary Display

Your objectve isto acknowledge karmsfrom the MMI you built in
Activity 5-1, Build an Alarm Summary Display

DN

1. Place an Acknowledgebutton from theBooleansubpalette on the
front panel of the My Alarm Summary VI you created in
Activity 5-1, Build an Alarm SummarDisplay. Your front panel
should appeaasshown i the followingillustration.
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Fil= Edit Dperate Project Windows Help
E:>|{E§_’| ’@\ ; ] | | 13pt &pplication Fort =] |3 =] | 0= =]
Alarm Summary
Yalue |Alarm 5tate |Ack Status |Priority
ACK
I
I —
T.O63 4| | aw

2. Popuponthe Alarm Summary Display and selédi G Wizard .
The following dialog box appears.

=2 Discrete Dutput G Wizard <]

Aftach Contral to: | Alam Acknowledgement |

— Tags to acknowledge

Taag| <BLL> = Ad |
= Dielete |

|

Puoll this control every | 025  seconds

— Blinking
[ Blink when any are unacknowledged

— Yisibility
I~ Make invisible when:
P .

Ok, | Canicel |

3. SelectAlarm Acknowledgementfor theAttach Control to:
option.
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4. Select the tags to monitor. In the tag list, setatt > to view
alarms on all the tags that have alarms configured. Click ofxdtie
button to add all tags to the list.

The MMI G Wizard creates the diagram shown below.

=2 My Alarm Summary._vi Diagram

l:{)l{%l f@?i T} | @ ‘Ellﬁ’lwﬁi | 13pt Application Fart =] [ =] [0a =]

Fil= Edit Dperate Project Windows Help
— PECS

min priority(|1
rna priontyl|15
filker ACE. alarms ||« I

peally o]

[—]
«1* Column Headers]]

" alarm Y alue

") alarm State

| &larm Ack, State
“|Alarm Priarity

Unack alarm

Marmal

| [
0] Iﬁ TR
="

[
TO63 4| | v[

The Acknowledge Alarm VI is called when the front pafek button
is pressed. This button is polled in a separate While Loop and the Read
Alarm Summary VI waits for events in its own While Loop.

5. Save the VI aMy Alarm Summary with Ack in the
BridgeVIEW\T utorial directory.
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6. Run the VI. When alarms appear in the Alarm Summary, click on
the Ack button. You can see the color of the Alarms change from
red to yellow.

@ End of Activity 5-2.

How Do You Configure Logging and Printing of Alarms
and Events?

You can configure logging and printing options for Alarms and Events
through the Event Configuration dialog box, shown in Figure Bvint
Configuration Dialog BoxThis configures the format of alarms and
events that are written tevt files or printed. You can reach this dialog
box by choosingProject»Tag»Configuration, and then
Configure»Eventsfrom the Tag Configuration Editor.

=2 Event Configuration B
— Event Logging — Log Farmat
Ewent Directory ¥ Date MDD Y v &lam State
-AData Browse... | ¥ Time | AN AP vI ¥ &larm Ack State
¥ TagMame Iv &larm Priority
W el i | 0 Field Length v &lam Limit
[V Start event logging on system start-up W Event Type ¥ Elperato.r Name
. ¥ Group Mame I 0 Field Length
| 1 Days ta keep event files .
IT Lo Dieliiter | 0 Field Length ™ &larm Message
- .g v Alam Y alue I 0 Field Length
Shift Dizplay
3:00 Ak Add — Prink Fornnat
?QD-SDPEM Fegliztg ¥ Date | MM/DDAYY = I¥ Alarm State
rm—— ¥ Time I Abd P - I v Alarm Ack State
— Event Printing V¥ Tag MName IV &larm Pricrity
[~ Start printing on system start-up I 0 Field Length I &larm Lirit
LFT1  Prirter V¥ Evert Type ¥ Operator Mame
. - Iv Group Mame [0 Field Length
I,_ Print Delimiter
I 0 Field Length [ &lam Message
Ewent Filters ¥ &lam Value | 0 Field Length
’—I_'I Mir Pricrity Iﬁ M Pricrity ‘
ak. I Catcel

Figure 5-1. Event Configuration Dialog Box
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Chapter 5 Alarms and Events

Refer to Table 5-1Tag Configuration Editor Event Configuration
Selectiondor a description of the general event configuration
selections.

Tag Configuration Editor Event Configuration Selections

Selection

Description

Event Directory

Determines the path to the directory where the event files are stored o

Store absolute
path

Determines whether the absolute path is stored.

Start event
logging on
system start-up

Determines whether the BridgeVIEW Engine automatically begins logg
events when the Engine launches.

Days to keep
event files

Determines how many days worth of event files are kept on disk. Anyth
older than the number of days specified here is deleted automatically.

Log Delimiter

Determines the separator between parameters on a line. By default, it is
character. This makes event files easy to import into a spreadsheet prq
Spreadsheet programs can handle other delimiters as well.

Shift Display
(00:00 -23:59 )

An array of numerics ranging betwe@m00 and23:59 hours to determing
the length of the shift that events are logged in a file. At the end of the
a new event file is generated and written to.

Start printing on
system start-up

1 disk.

ing

the tab
gram.

shift,

Determines whether the BridgeVIEW Engine automatically begins printing

events when the Engine launches.

Printer

Determines the port to which your printer is connected.

Print Delimiter

Determines the separator between different parameters on a line. By default,

itis a comma.

Min Priority Determines the minimum priority an event must have before it is logged.
Events with priorities below this configured number are not logged. The
minimum value idl.

Max Priority Determines the maximum priority an event can have to be logged. Events

with priorities above this configured number are not logged. The maxim
value is15.

© National Instruments Corporation
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Alarms and Events

There are various format options for logging and printing. The print
selections are a set of several parameters that determine the format of the

data to be printed. Similarly, the log selections are a set of several
parameters that determine the format of the data to be logged in an
file. These parameters are described in the following table.

event

Table 5-2.  Event Configuration, Log and Print Format Selections
Selection Description
Date Determines whether the date is logged or printed.

Date Format A menu ring that allows you to pick a format for the date to be printed.|This
selection is valid only iDate is selected. The menu items aw4/DD/YYYY
andDD/MM/YYYY.

Time Determines whether the time is logged or printed.

Time Format Determines the format for the time logged or printed. This selection is yalid
only if Time is selected. The menu items a&®/PMand24 HOUR

Tag Name Determines whether the tag name is logged or printed.

Tag Name Field | Determines the maximum number of characters of which the tag name|can be

Length

comprised. This selection is valid onlyTidg Nameis checked.

Event Type

Determines whether the event name is logged or printed.

Group Name

Determines whether the group name is logged or printed.

Group Name Fiel(
Length

Determines the maximum number of characters of which the group nar
be comprised. This selection is valid onlyGifoup Nameis checked.

ne can

Alarm Value

Determines whether the alarm value is logged or printed.

Alarm State

Determines whether the alarm state is logged or printed.

Alarm Ack State

Determines whether the alarm acknowledge state is logged or printed.

Alarm Priority

Determines whether the alarm priority is logged or printed.

Alarm Limit

Determines whether the alarm limit is logged or printed.

Operator Name

Determines whether the name of the current operator is logged or prin

ted.

BridgeVIEW User Manual
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Table 5-2.  Event Configuration, Log and Print Format Selections (Continued)

Selection Description

Operator Name | Determines the maximum number of characters of which the operator |name
Field Length can be comprised. This selection is valid on@jiferator Nameis checked

Alarm Message | Determines whether the alarm message is logged or printed.

Alarm Message | Determines the maximum number of characters of which the alarm message
Field Length can be comprised. This selection is valid onll&rm Messageis checked.

How Do You Log Alarms and Events?

Events are logged in ASCII files named in the formaMDDHHMM.evt
using the timestamp of the first point to be loggedis the YearMms
the Month,DDis the DayHHis the HourMMis the Minute andevt is
the extension for all event log files.

There are three steps you must complete to log alarms and events.

1. You must configure your tags to have Log/Print Events enabled.
You configure it on a per tag basis. To select event logging for a
single tag, go to the panel for configuring the tag.

2. You must configure a path to a directory for the event () files.
To choose the path, selgeonfigure»Eventsin the Tag
Configuration Editor.

3. You must turn on event logging for the BridgeVIEW Engine,
according to one of the three techniques outlined below.

There are three techniques for turning event data logging on or off.

* You can configure event logging in the Tag Configuration Editor.
To turn on event logging, use the pull-down menu for
Configure»Events Configure the path and sstart logging on
system start-upto be TRUE.

» For programmatic control, you can call the Enable Event Logging
VI in the Systempalette. With this VI, you can turn event logging
on or off dynamically for all the tags in the system, while the
BridgeVIEW Engine is running.

* The Engine Manager also has a button to turn event logging on or
off. If you have Supervise or higher-level privileges, you can
access this button.
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Table 5-2 Event Configuration, Log and Print Format Selections
provides a description of the event logging configuration selections.

How Do You Print Alarms and Events?

In BridgeVIEW, events are printed to a standard line printer through a
parallel port. There are three steps you must complete to print alarms
and events.

1.

You must configure your tags to have Log/Print Events enabled.
You configure it on a per tag basis. To select event printing for a
single tag, go to the panel for configuring the tag.

You must configure a printer for event printing. To choose the
printer, selecConfigure»Eventsin the Tag Configuration Editor.

You must turn on event printing for the BridgeVIEW Engine,
according to one of the three techniques outlined below.

There are three techniques for turning event printing on or off.

You can configure event printing in the Tag Configuration Editor.
To turn on printing, use the pull-down menu @onfigure»Events
Configure the printer and s8tart printing on system start-up to

be TRUE.

For programmatic control, you can call the Enable Printing VI in
the Systempalette. With this VI, you can turn event printing on or
off dynamically for all the tags in the system, while the
BridgeVIEW Engine is running.

The Engine Manager also has a button to turn event printing on or
off. If you have Supervise or higher-level privileges, you can
access this button.

Table 5-2,Event Configuration, Log and Print Format Selections
provides a description of the printing configuration selections.

How Do You View Alarms and Events?

Event files are ASCII files and therefore can be read with any text
editor. The default delimiter between the various parameters is a tab
character, which makes viewing the file in a spreadsheet program, such
as Excel, very convenient.

BridgeVIEW User Manual
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Historical Data Logging
and Extraction

This chapter explains the concept of a trend, how to log and extract
historical data, and how to use the Historical Trend Viewer (HTV), a
utility that displays historical data that has been logged to disk with
BridgeVIEW.

What Is a Trend?

A trendis a display of tag values against time. BridgeVIEW displays
tag values with two types of trends: real-time trends and historical
trends. You can find these trends in @entrols palette.

Real-Time Trend

A real-time trend is a display of tag values as they are collected in real
time over a relatively short period of time. You can display a real-time
trend in your MMI by using the Trend Tags VI in thagspalette in the
block diagram. You also can use the MMI G Wizard to create a
real-time trend. For more information about the MMI G Wizard, see
Chapter 4Man Machine Interface

Historical Trend

A historical trend is a display of tag values that have been logged to
disk. This is usually over a relatively long period of time. You can
display a historical trend in your MMI by using the Get Historical Tag
List VI and Read Historical Trend VI from thdistorical Data palette
from the block diagram. You also can view historical data by launching
the Historical Trend Viewer (HTV) utility. You can use the

MMI G Wizard to create a historical trend display.
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What is Citadel?

Citadel is a high performance historical database. With Citadel,
BridgeVIEW can log tags while continually servicing data queries.
BridgeVIEW also includes the Citadel ODBC driver that has special
commands to perform data transforms, making it easy for you to
retrieve, manipulate, and analyze historical data automatically from
outside the BridgeVIEW environment. For more information, see
Appendix B,Citadel and Open Database Connectivity

How Do You Log Historical Data?

BridgeVIEW User Manual

There are three steps you must complete to log historical data.

1.

You must configure your tags to have historical logging enabled.
You configure it on a per tag basis. To select historical logging for
a single tag, go to the panel for configuring the tag.

You must configure a path for the historical database. To choose
the path, seledConfigure»Historical in the Tag Configuration
Editor.

You must turn on historical logging for the BridgeVIEW Engine,
according to one of the three techniques outlined below.

There are three techniques for turning historical data logging on or off.

You can configure historical logging in the Tag Configuration
Editor. To turn on logging, use the pull-down menu for
Configure»Historical. Configure the path and s8tart logging on
system start-upto be TRUE.

For programmatic control, you can call the Enable Historical Data
Logging VI in theSystempalette. With this VI, you can turn
historical data logging on or off dynamically for all the tags in the
system, while the BridgeVIEW Engine is running.

The Engine Manager also has a button to turn historical data
logging on or off. If you have Supervise or higher-level privileges,
you can access this button.

6-2 © MNational Instruments Corporation



Chapter 6 Historical Data Logging and Extraction

When you log historical data for your application, there is a coupling
between your configurationsgf ) file and the Citadel Historical
Database. When you decide to archive these, takadhefile along

with your historical files to the new location. Although you can retrieve
historical data without thescf  file, you will not have the tag
configuration information, such as engineering range and unit, unless
you archive thescf file as well.

Preferably, maintain the relative path between.¢bfe file and the
historical files in this new location. For example, if yoadaf file is in
C:\ARCHIVE , keep your historical databaseGnARCHIVE\DATA .

How Do You Configure Historical Logging?

You can reach the Historical Logging Configuration dialog box by
selectingConfigure»Historical from the Tag Configuration Editor.

Figure 6-1 shows the Historical Logging Configuration dialog box and
Table 6-1 lists parameters you can configure for historical logging.

=2 Historical Logging Configuration

Citadel Data Directary

MData Browse... |

™ Store absolute path
¥ Start lngging on system start-up

| 3650 Daps to keep histonical files
| 1:00:00 M aximum time between logs (bh:mm;:ss)

Ok, I Cancel

Figure 6-1. Historical Logging Configuration Dialog Box
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Table 6-1. Parameters You Can Configure for Historical Logging

Selection

Description

Citadel Data Directory

Path that determines the directory where historical data files are stored
on disk.

Store absolute path

Determines whether the absolute path is stored.

Start logging on syster
start-up

Determines whether the BridgeVIEW Engine automatically begins
logging historical data when the Engine launches.

Days to keep historica
files

Determines how many days worth of historical log files to keep on [disk.
Anything older than the number of days configured here are deleted
automatically.

Maximum time betwee
log records

Time, in seconds, that determines the logging rate for tags that vary
slowly.

How Do You Extract and View Data
from Historical Log Files?

Historical Data Vs

BridgeVIEW User Manual

There are two methods for viewing historical data that has been logged
to disk. One method is to use the Historical Data VIs and the other is to
use the Historical Trend Viewer (HTV). Both of these methods are
described here in detail.

There are several VIs you can use in your MMI to manipulate data
logged in Citadel files. These VIs access disk files and do not require
the BridgeVIEW Engine to be running. You can use these VIs to browse
files, extract the information in a format that can be displayed in a
Historical Trend indicator, or export the data to a spreadsheet file
format. There are several examples inNthl Examples\Historical

Data folder to illustrate this. The main Vls for getting historical data
and manipulating it are listed below. For complete information about
these or any other Vls, refer to Appendix MMI Function Reference

* Decimate Historical Trend
*« Decimate Historical Trends
e Get Historical Tag List

6-4 © MNational Instruments Corporation



Chapter 6 Historical Data Logging and Extraction
* Get Historical Trend Info

» Historical Trend Statistics

e Historical Trends to Spreadsheet

* Read Historical Trend

* Read Historical Trends

The following illustration shows a VI for viewing historical data files
anywhere in the system.

True

Stop Timestamp)
e ———— :

N Hiztonical Tren

Start Timestamp)

e ——

m—*.&ctive Pl

e~ Plot Marne
| 7
iy Hizstorical Trend Display]
[ ——— {E=
Taglist] WTrend

© National Instruments Corporation

If the Citadel Path is empty, the File Dialog function is executed. This
brings up a File dialog box that lets the operator select the directory
containing the historical data files.

The example then uses tlaglist returned by the Get Historical Tag
List VI to set up a list of names in the front panel Tag List listbox. It
uses thdirst timestamp output to initialize theStart Timestamp

control on the front panel. By default, the example displays the first
60 seconds worth of data on the historical data display. Historical data
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is displayed using the XY Graph indicator named Historical Trend
Display.

The Read Historical Trends VI returns historical data f&yant
Timestamp to Stop Timestamp  for the tags that are selected in the Tag
List listbox and returns data in a form that can be wired directly to an
XY Graph.

The shift register in the while loop is used to detect user input changes
on the operator interface by remembering the previas

Timestamp , Stop Timestamp , and the selectedg list . If any of

these controls are changed, historical data is retrieved for the new
settings and the XY Graph indicator is updated.

Activity 6-1. Use the Historical Data Vis

—/
The objective of this exercise is to create a VI that programmatically
reads historical information from Citadel and determines statistical
information of the data.

In this activity, you will read previously logged data, which is included
in the BridgeVIEW\Tutorial\Data directory. You will use

mytanks.scf  in theBridgeVIEW\Tutorial directory, as edited in
Activity 3-1, Configure a Tag, and View the Tag Configuration
Parameters and Tag Values

1. Open anew VI and place a Historical Trend on the panel window
from theControls»Graph palette. Change the maximum of the
Y scale t01000.

Historical Trend
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2. Pop up on the Historical Trend and selddll G Wizard... . If a
dialog box prompts you to locate a Citadel Data directory, select
BridgeVIEW\Tutorial\Data . Complete the dialog box, as shown
in the following illustration.

= MMI G Wizard for Historical Trend [ <]
— Tag List
Tag I Product _vI Add
Liquid Delate |
bdiwer
Froduct
I- S F i
— Time dxiz
Start Time Stop Time
¥+ Absolute (0B 25: 00 A (0F:26:00 AM

¥ Relative 09/27719%  ° | 09/27A995

ak. | Caticel |

You will display previously logged data, which is included in the

BridgeVIEW\Tutorial\Data directory. It contains a 25-minute run of
data. You can change the time axis to display the first minute of this
data.

3. Runthe VI. The trend displays one minute of data. You can use the
panning tool to grab the plot and scroll to the left or right to show
more data. Hold down the <Shift> key while you pan to constrain
the movement to the horizontal direction.

4. Stop the VI.
5. Madify the Block Diagram to incorporate statistics.

a. Inthe block diagram, pop up on the wizard lock and select
Release Wizard Lock Now, you can edit the diagram to
incorporate statistics into your data retrieval application.
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b. Using a For Loop and thtistorical Trend
Statistics.vi (Functions»Historical Data), build the
diagram as shown below.

Illllllllllllllllllllln:IIIIIIIIIIIIIIIIIIIII

o[ True
N

g [overages
]SS gl
[E—]

# Minimum

Start Tirme

0 25:00 &M — L[ Historical Trend
057271946 Ll:ll:l

[——

6. On the front panel, create an array of numeric indicators. Stretch
the array indicator so that four fields are showing. Then select
Show»Index Displayto deselect the index display, as shown below.

=2 Untitled 1 =
File Edit Operate Project “Windows Help

LdiS
Hiztarical Trend
1000.0- Paoveder
/ ' Liquid
himer
Product

05 27- 062730 &M 0-27-45 AM 0628017 &M
09/27.1 936 N9/27A996 (942741996 05/27.1 356

Ul B +] 8
MEE

Kl | ﬂj

BridgeVIEW User Manual 6-8 © National Instruments Corporation



Vo~

Chapter 6 Historical Data Logging and Extraction

7. Run the VI.

Initially, the historical trend displays the first minute of data in the set,
along with the averages for the four tags. The averages are calculated
on the data that is displayed. You can use the panning tool to display a
different section of data. The averages are updated automatically.

8. Save the VI aS8listorical Data.vi in the
BridgeVIEWATutoria | directory.

End of Activity 6-1.

Historical Trend Viewer (HTV)

The Historical Trend Viewer (HTV) is a stand-alone utility that enables
you to look at historical data in your system. The HTV limits you to
viewing no more than eight tags at a time. If you want to look at more
tags in a single historical trend, you should build your own utility using
the Historical Data Vls. To start the HTV, sel@bject»Historical

Trend Viewer.... The HTV is shown in the following illustration.

=2 Historical Trend Yiewer B2
File  Viewer Help
| Mizer | Liquid Es| v4/| £ﬂ| Running
100.0- 500.0- ..
Liquid
soo-§  4o00- Mixer
Povder
go0-f  2000- - Froduct
40.0- 200.0-
200- 100.0-
0.0- 0.0-
144700 14:48:00
084091995 i Jee| < | > |5 || 063/09/1995
Timespan I 1:00 -I
‘ 14:47:19 | | 144732
; Data Display 08/03/1936 02,/03/1 936
SRR .| Volume of iquid (mixer ingredientLiters 363,907 325,054 12
10:51:11 : FOE T
08/08/7 996 bdimer VD|L.JIT|E of zolution |n.m|:<§r in |Itl.3I Liters 86.033 V4945
—— wieight of powder [miser ingredie kg 223817 173,666
e Valume of finished product in te|Liters 4427 103.702

© National Instruments Corporation 6-9 BridgeVIEW User Manual



Chapter 6 Historical Data Logging and Extraction

How Do You Select the Tags To Display?

SelectFile»Select Tags...and the Select Tags dialog box appears, as
shown in Figure 6-2. With this dialog box, you can select eitheif a
file or a directory of Citadel files. The default is to choossca file.
The.scf file you choose must point to a valid directory of Citadel files.

BridgeVIEW User Manual 6-10 © National Instruments Corporation

If the BridgeVIEW Engine is running, thecf file being used by the

BridgeVIEW Engine is displayed.

50 Select Tags for HTY
r Data Source
B
SCF File _.._...jmwse
% |C:5Program FilesBridge|EWw\E xamplesiU ser Applicatiorsh T amk System®, i+ SCF File
D ata Directory

1 C:“Program FilesBridgeV1EWE=amplesiUzer Applications'Tank SpstemhD ata " Data Directory

Note:

r Tags toView
Available Tags Tans to Display
i | 2
Povde
Product | |
| Add e I |
=l =l
Tag Informatian. .. i
OF. l Cancel
Figure 6-2. Select Tags Dialog Box
Note: You can look at data from only one Citadel database at a time.

Select the tags from the Available Tags list that you want to display.
The HTV displays the tags in the order that they are listed in the Tags

to Display list.

Available Tags list, and clicking on th&ag Information button.

You can view configuration information about a tag by selecting it in the
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How Do You Change the Time Axis?

You can change the time axis for a trend within the Historical Trend
Viewer manually, or by usinBanning buttons.

Panning Buttons

The Panning Buttons allow you to move backward and forward through
the historical data in the trend. The buttons do not affect the timespan
of the trend. For example, if the trend displays data from 9:45 to 9:55
on the same day, the timespan is ten minutes. Table 6-2 describes the
Panning button functions.

Table 6-2.  Panning Button Functions

Button Name Description
|< Retrieve oldest data Displays the first available page of data.
<< Back one page Moves the display back by the current timespan.
< Back one-half page Moves the display back by half of the current timespan.
> Forward one-half page| Moves the display forward by half of the current timespan.
>> Forward one page Moves the display forward by the current timespan.
> Most recent data Displays the most recent available page of data.

Manual Changes

Alternatively, you can select the text at either end of the time axis and
change the data. You must enter the date in the correct format. If you
make an error, the input is ignored.

You can select and enter the time and date on the time (X) axis of the
historical trend on the HTV directly. However, the HTV responds
immediately to any changes you make. If you want to make manual
edits to both the start and stop time on the time axis, you can select the
Viewer»Time & Date option. When you select this option, a dialog box
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appears, shown below, and you can enter the start and stop time of the
data displayed in the trend.

=0 Time Settings for HTY [ <]

Start Time Stop Time

10:00:00 11:00:00
058/14/1936 08/14/1936

ak. | Cancel |

How Do You Change the Timespan of Data

Displayed?

The timespan indicator displays the amount of relative time between the
start and end points of the time axis. To change the amount of time
between these points, you either can manually re-enter data in the start

or end point on the time axis, or pull down the ring for the timespan
indicator.

By default, the timespan ring contains the values 1:00, 10:00, 30:00,
1:00:00, and 3:00:00. Seledther... in the timespan ring if you would
like to enter a different amount of data to display.

How Do You View the Value of a Tag at a Specific

Point in Time?

The Data Display table on the HTV, shown in Figure 6-2, shows the tags
displayed in the trend, the tag description, and the engineering units
associated with the tag. The two rightmost columns show the values of

the tags at the two cursor locations in the trend. To move the cursors,
grab their pointers at the bottom of the trend display.

How Do You Change the Y Axis?

The HTV displays two Y axes at any time. Each Y axis displays the
color of the tag associated with it. Click on the Y axis to make it rotate
through the tags displayed in the trend.

To change the range in the Y axis, select the text at the top or bottom of
the scale and type in the desired value. When you enter the value, that
trend scale changes and the trend display updates.
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How Do You Change the Plot Colors and Style in the
Trend?

Click on the Trend Legend. The pop-up window contains several
options with which you can change the plot colors and styles used in the
trend.

How Do You Zoom In on the Trend?

TheHTV Trend palette contains a Zoom tool that allows you to zoom
in on points of interest. The Zoom tool has five modes with which you
can zoom in on the trend:

e Zoom by rectangle

* Zoom time scale

*+ Zoom Y scale

e Zoom in about one point
e Zoom out about one point

Undo Zoom resets the graph to its previous setting.

How Do You Export Data to a Spreadsheet?

From the HTV, seledtile»Export.... The HTV exports the information
currently displayed in the trend to a tab-delimited file. A dialog box
prompts you for the name and location of the file to create.

The HTV resamples data in periodic intervals so that all tags have the
same number of data points. The frequency defaults to a value
according to the frequency of data in the historical files. If you want to
override this value, enter the frequency you want in the dialog box.

How Do You Get Online Help for the HTV?

From the HTV, pull down thélelp menu and sele@how Help
A floating window is displayed that shows help information for all of
the objects on the HTV panel.
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How Do You Set Tag, Time, and Color Preferences?

Set the preference for the HTV to remember settings on exit by
selectingViewer»PreferencesWhen you exit the HTV, the state of the
viewer is recorded.

=0 HTV Preferences <]

¥ Remember settings on exit

ak. I Cancel |

Select theRemember settings on exitheckbox if you want to update
your settings each time you exit the HTV.

How Do You Incorporate the HTV
into Your MMI Application?

The Historical Trend Viewer (HTV) is available by selecting
Project»Historical Trend Viewer. However, in many MMI applications

you might elect not to give the operator access to the standard menu bar.
You can use the Call HTV VI, located in thHéstorical Data subpalette

of the Functions palette, to call the HTV dynamically from your MMI
application. See the sectidtistorical Data Visin Appendix A MMI

Function Referencdor details on how to use this or any other VI.
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) Activity 6-2. Use the Historical Trend Viewer

The objective of this activity is to view logged data with the Historical
Trend Viewer.

@@

You will usemytanks.scf  in theBridgeVIEW\Tutorial directory, as
edited in Activity 3-1,Configure a Tag, and View the Tag Configuration
Parameters and Tag Value¥ou will view previously logged data
spanning over 25 minutes, which is included in the
BridgeVIEW\Tutorial\Data directory.

1. Launch the HTV by selectingroject»Historical Trend Viewer....

2. The Select Tags for HTV dialog box appears. Select the Powder,
Mixer, Liquid, and Product tags from the list of Available Tags and
add them to the Tags to Display list. Click OK.

=0 Select Tags for HTY <]

- Drata Source

SCF File C-\Program Files\BridgeIEwST utoriahmytanks. scf M

Y
% SCF File

Data Directony C:%Program FileshBridgeW1EWST utorialhD ata
% " Data Directory

- Tags to View

Available Tags Tags to Display

- Povader -
bdiwer

LiEUid
Move Up |
<« Delete | Marve Downl

Tag Information.... |

ak. Cancel
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When you close the Select Tags for HTV dialog box, the Historical
Trend Viewer appears, as shown in the following illustration.

=2 Historical Trend Yiewer

File  “iewer Help

| Mixer | Powder Esl 2] B +| | Runring

100.0- 500.0-

Povuder
go0-f  400.0- Mixer
Liquid
E0.0- 300.0- Product

40.0- 200.0-

20.0- 100.0-

/|

L
0.0- 0.0- -y

0E:25:19 | I I I I I 0E:32:01
09/27/1996 k<] <> |35 09/27/1996

Timespan | b:42 -I

| 06:27.32 | | 0E:25:493

Data Digplay 03/27/1936 03/27/1336

Paovader Wwiheight of powder [miker ingredie(kg 449,962 449.206| &
06:25:19 : TR

09757 1 996 Fimer Yolume of solution in mixer in lite| Liters 52.053 90.872

—— (| icLid Wolume of liquid [mixer ingredient|Liters 437901 449 360

B W | T Volume of firished product in lte| Liters 5594 3.128{_

Available D ata

The HTV displays the trends for the Powder, Mixer, Liquid and Product
tags. The Available Data display shows the start and stop timestamps of
the logged data. The status of the HTV is displayed on top of the
Historical Trend. You can see it change from Accessing Disk to
Running. The legend to the right of the Historical Trend shows the tag
names and the plot colors, as they appear on the trend and in the scales.

3. View the first ten minutes in the data set by clicking on the first
scroll button in the set below the Historical Trend.

4. Scroll through the data set using the other buttons below the
Historical Trend.

5. The scales to the left of the Historical Trend show the minimum and
maximum of the Mixer and Powder tags. To view the scales for the
other tags, click on one of the scales. You can see the color and tag
name in the display above the scale change. As you click, it rotates
through the list of tags displayed in the HTV.

BridgeVIEW User Manual 6-16 © National Instruments Corporation



Chapter 6 Historical Data Logging and Extraction

6. To zoom in on the data, select the magnifying glass from the
palette, and click and drag over a section of the trend.

=0 Historical Trend Yiewer
File  “iewer Help
| Powder | | Mizer Es| v3/] am|[ @ ﬂ| Rurining
500.0- 100.0- Powder
400.0- B0.0- Mixer
Liquid
J00.0- B0.0- Product
200.0- 40.0-
100.0- 20.0-
0.0- 0.0-
06 34:57 I I I I I I 06:36:19
09/271995 K J<c] <] 2> ]3]0l 094271395
Timespan I 1:22 vl
‘ 0E; 3522 ‘ ‘ 0E: 3551
_ Data Display 03/27 /1556 03/27 /1936
AwailableDals [P0, der Weight of powder (minet ingredie kg 149.987 275623 8
0E:25:19 ; [P
09/57 /1996 M.l:-te-r Waolurme of §0Igl|on .|n m.l:-:er |n_||te| Lfters A0770 32165
—— i Wiolurne of liquid [miker ingredient Liters 193.002
DSD#BJE?E'IDS?BB Froduct Wolume of finished product in fite| Liters B2 559

7. To see the value of a particular data point, use the two vertical
cursors on the trend. You can see the value of the data point on each
trend at the given cursor location in the Data Display.

8. SelecfFile»Exit to terminate the HTV.

@ End of Activity 6-2.
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This chapter explains the advanced topics you need to understand to make
optimum use of BridgeVIEW for developing applications. The advanced
topics covered in this chapter are listed below:

e BridgeVIEW System Control
» Tag Attributes Vls
e BridgeVIEW Security

BridgeVIEW System Control

As you develop more sophisticated user interfaces, you might find that
you need to exercise control over portions of the BridgeVIEW
environment from your own applications. BridgeVIEW provides two
methods of controlling aspects of your System VlIs and VI Control VIs.

System Vis

The System VIs provide you with several functions that control actions
such as launching and shutting down the Engine, enabling and disabling
logging, invoking the Login dialog box, and so on. You can reach the
System Vls through thEunctions»System Vlispalette, shown below.

=0 System E

e ,

M | et

L aunc
uzarinf o

PRl ]

HMUHITYF, Shatus)

For more information about the System Vls, refer to Appendiki)
Function Reference
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VI Control Vis

BridgeVIEW User Manual

How Do You Start or Stop the BridgeVIEW Engine
from Your Application?

Use the Engine Launch VI to launch the BridgeVIEW Engine
programmatically with a specified configuration file. Use the Engine
Shutdown VI to stop the BridgeVIEW Engine and the servers currently
executing. For more detailed information about these or any other Vs,
refer to Appendix AMMI Function Reference

How Do You Start or Stop Historical Logging from
Your Application?

Use the Enable Historical Data Logging VI to start historical logging.
If the input value is TRUE, historical logging is turned on if it is
currently off. If the input value is FALSE, historical logging is turned
off if it is currently on.

How Do You Start or Stop Event Logging from Your
Application?
Use the Enable Event Logging VI to start event logging. If the input

value is TRUE, event logging is turned on if it is currently off. If the
input value is FALSE, event logging is turned off if it is currently on.

How Do You Start or Stop Event Printing from Your
Application?
Use the Enable Printing VI to start event printing. If the input value is

TRUE, event printing is turned on if it is currently off. If the input value
is FALSE, event printing is turned off if it is currently on.

The VI Control Vs provide you with several functions to control your
Vls, such as panel location, size, and visibility. These Vls are very
useful when your application requires a large number of different
operator screens.

For example, you might find it unnecessary to load certain panels into
your application until they are needed. By using these functions, you
can control when your panels are loaded into memory. You can reach
the VI Control Vls through th&unctions»VI Control palette, shown
below.

7-2 © MNational Instruments Corporation



Chapter 7 Advanced Application Topics

¥l Control

] RS
D=
Tagz | Alarm=

3 3
T el

»
H | [E]
V:E>? Y

5 ¥ |k 2 ||
é% Tag
Systen | ntribtd [0, |01, @)

[wr]
T
s
[wr]
T

i

fx)
=
=
oy
=i
=
=
=
=
=
=
=
=
=3
=

J
T
=3

\I
£
7
3

i
Eli
P
O
D
@
P
i

F1
@
P
F

=

For more information about the VI Control Vs, see Chapter 14,
VI Control Vls or theOnline Reference

How Do You Control Panel Size?

You can use the Get Panel Size and Resize Panel Vs to query or set the
size of an operator interface panel. Notice that these functions can
operate on the panel size or the window size. The panel size does not
include the window title bar, scrollbars, menu bar, or toolbar, while the
window size includes all of these components. Panel and Window sizes
are given in pixels.

How Do You Control Panel Visibility?

There are several ways to control the visibility of an operator interface
panel from your application. These options are listed below:

* Enable theshow Front Panel when CallecandClose Afterwards
if Originally Closed options in theVl Setup Executionoptions.
This option applies only to subVils.

* Enable th&show Front Panel when CallecandClose Afterwards
if Originally Closed options in theSubVI Node Setupoptions.
This option applies when you call the VI as a subVI.

e Use the Call Instrument VI.

« Use the Preload Instrument VI in conjunction with the Open Panel
and Close Panel No Abort VI.
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Tag Attributes Vis

Note:

BridgeVIEW User Manual

There is a set of Vs in thBag Attributes palette with which you can
read or change configuration information about tags programmatically.
Most of theseag attributesare parameters you can configure for a tag
with the Tag Configuration Editor. They fall into four categories:

e Tag Information and Connection
e Operations

e Scaling

e Alarms

Not all parameters configured in the Tag Configuration Editor can be
changed programmatically.

You can programmatically take a tag on or off scan. If a tag is off scan,
it is not processed, or updated, in the Real-Time Database, and alarms
are not calculated and data is not logged. You can start these activities
by putting that tag back on scan.

There are specific VIs you can use to obtain certain tag information,
such as the Get Tag Logging Info VI or the Get Tag Alarm Enabled VI.
There is a generic VI called Get Tag Attribute that you can use to
choose an attribute from a list and obtain its value.

If the Engine is running, you can change tag attributes
programmatically with the Set Tag Attribute or Set Multiple Tag
Attributes Vls. These Vls return an error if the Engine is not running.
Tag attribute changes stay in effect in the current run only. If you stop
the Engine and start it again, the changes are lost. Use these VIs in your
application when you want to change attributes of a tag dynamically, as
with logging or alarm information, or taking a tag on or off scan. For a
complete description of the Tag Attributes Vs, refer to Appendix A,
MMI Function Reference

There are certain attributes you cannot change dynamically. These
attributes require you to edit theef  file with the Tag Configuration
Editor, and they include tag information like tag name, tag description,
engineering units, data type (analog, discrete, bit array, string), group
name and access rights (input only, output only, Input/Output,
memory).
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You cannot change tag connection information like server, device, and
item dynamically either. You can change all operations and alarms
information dynamically, but you cannot change scaling information
with the Tag Attributes VIs.

For more information about tag attributes, refer to any one of the four
configuration attributes tables in the sectléow Do You Configure
Tags?in Chapter 3Tag Configuration

N
0

Activity 7-1. Use Tag Attributes

/[~

1
Your objective is to ustag attributes to change alarm limits
dynamically.
You will usemytanks.scf  in theBridgeVIEW\Tutorial directory, as

edited in Activity 3-1,Configure a Tag, and View the Tag Configuration
Parameters and Tag Values

1. OpenMonitor Product.vi from theBridgeVIEW\T utorial
directory. You created this VI in Activity 4-Read a Taglf you
did not complete this activity, you can open the VI from the
BridgeVIEW\Tutorial\Solutions directory.
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2.

3.

BridgeVIEW User Manual

Pop up on the tank and sel&till G Wizard . Change the Normal
color toBlue, and select the Alarms to show for the HI alarm state
only, as shown in the following illustration.

=0 MMI G Wizard for Analog Indicator 1]

— Tagalue
Tag | Product ;I

~ Colors

Hormal Caolor !

[V ‘Wwhen in &larm, Change Colors to:
I~ HLHI . ro
FH M o

~ Blirking
" Blink ‘when:

Ok, | Cancel |

Run the VI. Because the Product tag is configured to go into Hl
alarm when it exceeds a value of 800, you can see that the tank
color is blue while the tag value is below 800. It changes from blue
to red when the value goes above 800. Leave this VI running.

To change the HI alarm limit of Product dynamically, open a new
VI. Drop the Set Tag Attribute VI from thieunctions»Tag
Attributes palette.

Using the wiring tool, create constants for gneup/tag namestag
attribute , andvalue inputs.
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6. SelecProduct for thegroup/tag namesinput, changéag attribute
from the default <none> tdl Limit , and wire in500.00 for the

value as shown in the following illustration.

= Change Alarm Limit.vi Diagram M=l 3

File Edit Operate Project “Windows Help ’ET;
Sl ] [T] ba@ ) [ ALs
o | I:‘l"F'loduct :—I|
R Tt ———— 50"
500.00
7063 4| | LlJJ
7. Save the VI a€hange Alarm Limit.vi in the
BridgeVIEW\T utorial directory.

8. Run this VI. This dynamically changes the HI limit for the Product
tag from 800 to 500.

9. Look atMonitor Product.vi . It still should be running.
However, now you should see the color change from blue to red
when the value exceeds 500, instead of 800.

10. Stop and close the Vis.

@ End of Activity 7-1.
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BridgeVIEW Security

BridgeVIEW security is broken into two general categories:
¢ Environment Security
e Operator Interface Security

Security does not take effect until you configure it. Configuration
consists of adding users and passwords.

Environment Security

Environment security is built into BridgeVIEW and determines access
to certain BridgeVIEW utilities. For example, not all users should have
the ability to configure the tags in the system or edit user accounts.
BridgeVIEW uses seven levels of access privileges in its environment.
Each set of privileges includes all of the privileges of those below it.
These sets of privileges are defined in Table Default Environment
Access Levels and Privileges

Table 7-1.  Default Environment Access Levels and Privileges
Privilege Level | Default Access Environment Privileges
Name Level Needed

No Operator 0 Log in and change password.

View 25 Log in and change password.

Operate 50 Log in and change password.

Supervise 100 Enable and disable Event Logging, Historical Logging, and
Printing; access to Historical Trend Viewer.

Diagnostics 150 Start and stop the BridgeVIEW Engine; configure paths for
Event and Historical Logging in Tag Configuration Editor;
access to the Tag Browser and Tag Monitor.

Development 200 Create and edit tags in the Tag Configuration Editor.

Administration 255 Create and edit user accounts and access levels; change the
configuration of BridgeVIEW environment access privileges.

BridgeVIEW User Manual
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Access privileges to the BridgeVIEW environment are independent of
access to objects in the operator interfaces that you develop for your
application. See the secti@perator Interface Securitin this chapter

for more information.

How Do You Log In and Out?

To log in, chooséroject»Security»Login Type in your account name
and password. If you do not know your login name, or have forgotten
your password, contact your BridgeVIEW administrator.

To log out, choos@roject»Security»Logout

How Do You Find Your Access Level?

After you have logged in, you can find your access level by choosing
Project»Security»Access Levels.. When you make this selection, the
Access Levels dialog box appears, as shown in Figuré\éekss Levels
Dialog Box

=0 Access Levels E3

Curent Uzer,. Administration on TRIPFER
Access Level  Level 255 [255]

Privileges: Adminiztration

Access Levels: | Level 0 o«
Lewel 25 25
Lenel 5O A0
Level 100 100
Level 150 150
Level 200 200
Level 255 255

Edit... | =

Figure 7-1. Access Levels Dialog Box

For more information about BridgeVIEW access levels and privileges,
refer to Table 7-1Default Environment Access Levels and Privileges
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How Do You Find Your Environment Access
Privileges?
After you have logged in, you can find your access privileges by

choosingProject»Security»Privileges... When you make this
selection, the Privileges dialog box appears, as shown in Figure 7-2.

Curent Usger: Administration on TRIPFER

Access Level  Level 255 [255)

Privileges: Adminiztration

% Show Privilege Details

Show Privilege Levelz

Priviege Level:

Required Access Level:

Engine Manager:
Start/Stop Engine
Start/Stop Historical Logaing
Start/Stop Event Logging
Start/Stop Printing

Enviranment:

Wi ] Lewlzs S| 2
Privieges Summary:
Access Level Range: Level 26 [25 - 49) =]

Mo
Mo
Mo
Mo

0K, I Cancell A

Figure 7-2. Privileges Dialog Box

For more information about BridgeVIEW Access levels and privileges,
refer to Table 7-1Default Environment Access Levels and Privileges

How Do You Change Your Password?

You must be logged in to change your password. Choose
Project»Security»Change Password

Type in your old password, then your new password. Type in your new
password again to verify it.

BridgeVIEW User Manual
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How Do You Prompt the Operator to Log In
to Your Application?

Use the Invoke Login DialogVI in th&ystempalette. This VI launches
the Login dialog box and returns the user name and access level. You
can have your application control login as part of its MMI. For more
information about this or any other VI, refer to AppendixMl

Function Reference

How Do You Identify the Current Operator?

Use the Get Operator Name VI in tBgstempalette. This VI returns

the name and current BridgeVIEW operator name and access level. For
more information about this or any other VI, refer to Appendi¥m|
Function Reference

How Do You Restrict Access to the BridgeVIEW
Environment?

When you install BridgeVIEW, no user accounts exist, so all users have
Administration privileges. You must create user accounts for the
normal security features to take effect. When you create user accounts,
you assign an access level to each account.

When a user logs in, BridgeVIEW obtains the user access level and
determines the privileges for the user in the BridgeVIEW environment.
Your MMI Vs also can enforce security by determining whether the
current user can operate, or even see, a particular control or indicator.

See the sectio@perator Interface Securitip this chapter for more
information about using security in your MMI.

How Do You Create and Modify User Accounts?

To create and modify user accounts, you must have Administration
privileges. To edit the list of user accounts, choose
Project»Security»Edit User Accounts.., and the Edit User Accounts
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dialog box appears, as shown in Figure E@it User Accounts Dialog
Box

=2 Edit User Accounts [ ]

~ dccount Information

& braftf

& martinan
ok a3
steffig

@ steveny
trova

Uzer Marme
|barts

= i

Access Level
Fran? I Lewvel 255

Fassword

~| [

™ Use Blank Password

Add

Note:

Figure 7-3. Edit User Accounts Dialog Box

Click the Add button to create a new user account. Type in a name,
select an access level, and provide a password for the account then click
the Add button.

After you have defined user accounts, you also can use this utility to
create more accounts, remove accounts, and change passwords and
access levels of existing accounts.

If you want to modify or delete several users at once, hold down the
<Shift> key on the keyboard when selecting users from the list.

Once you have defined user accounts, you must have at least one account

with Administration privileges (Access Level 255), unless you remove all
user accounts.

BridgeVIEW User Manual

How Do You Modify the List of Available User Access
Levels?

To edit the list of access levels, selPobject»Security»Access Levels

You must have Administration privileges to edit the list of Access
Levels. Click theedit... button next to the list of access levels. The Edit
Access Levels dialog box appears, in which you can add, remove, and
modify access levels. You also can edit access levels within the Edit
User Accounts dialog box by pressing théit Access Levelsbutton,

or choosingNew... from the Access Level ring when creating or
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modifying a user account. In addition to the two permanent access

levels 0 and 255, you can assign up to 254 access levels for use in your
operator interface panels. If you remove an access level, users who have
been assigned that access level are demoted to the next lower access
level.

Note:

be present always.

You can rename, but not remove, access levels 0 and 255. These are
reserved for the No Operator and Administration privilege levels and must

How Do You Modify Access Privileges in the
BridgeVIEW Environment?

The seven levels of environment access privileges initially are assigned
to the default user access levels in the system. As you add and modify
access levels, you might want to change which user access level has

certain privileges in the system. To change the access level required to

gain a set of privileges, chooPReoject»Security»Privileges and the
Privileges dialog box appears, as shown in Figure 7-4.

© National Instruments Corporation

=0 Privileges

Current Uzer.  someone
Access Level  Level 255 [255)

Privileges:

Admivistration '* Show Privilege Details
Show Privilege Levels

Privilege Level: Required Access Level;

Administration :j ; Lewvel 255 :j | 255
Privileges Summan;
Access Level Range: Level 255 [255) =
Engine Manager:
Start/Stop Engine Yes
Start/Stop Historical Logaging Tes
Start/Stop Event Logging Tes
Start/Stap Printing Tes
Eresironment: =l

[l I Canicel

Figure 7-4. Privileges Dialog Box
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In the Privilegesdialog box, you choose aracces level required br a
userto gah cettain privileges.To view the list ofprivilege levés and
the access leviks needed foeach, choos the Show Privilege Levels
view.

As access tahe BridgeVIEW environment increess the access level
nealed © gainprivileges alsomust increaseYou canrt assig an
access level of 10 the Devdopment privlege level and anaccess
level of 200to the Diagnostigprivilegelevel. However, yowould
assignthe samecces leve to both sés of privileges.

Operator Interface Security

Opeator Interface Securityefersto limiting user acceds elements on
your MMI screens. You en assignan access levéto each MMI object
to control which users can see operateit.

How Do You Limit User Access to MMI Objects?

You can useecuiity information to control visibilty attributes on MMI
objects. There is a set of security VIs you can use to implement security
in your MMI, found in the Systempalette. For more informiatn about
these or any other V5, refer © Appendix A, MMI Function Reference

As you develop your operabr interfacepanels,you might want to
restrid access to ertain cortrols (inputs) or inccators (outpus). To do
this, you must add a secusitioop to your Operator Interfacel.

Figure 7-5, Usingthe Security Monitor VI to Control Visility, shows
how to use the Seurity Monitor VI to contol the \isible and disabled
attributes of a frontpanel control and indicator. You can apply two
types of secuity to a contrd: operabilityandvisibility. By default,
contrds always operag andare visible. A security level of zero applies
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to the control, meaning that any user with access level zero or higher
(all users) can operate the control.

wishility access lewel % ecurity Monitor vi

[SECURITY
[MOHITOR

[
operability acceszs level T |
{FECURITY)
[HMOHITOR] H

Make sure the example starts with the
cormrect configuration file.

Current Y1's Path] [Stip Path] [Build Pa
el
SCF name| F

Sirn_db. zcf

Engine Launch. «(

L aunc|

Figure 7-5. Using the Security Monitor VI to Control Visibility

To limit user access in your MMI, pop up on the control terminal in the
diagram for which you want to apply security and select
Create»Attribute Node. Resize the attribute node so both the
“Visible” and“Disabled” attributes are available. Then wire the
“Visible” attribute setting output to the'Visible” terminal and the
“Disabled” attribute setting output to théDisabled” terminal.

Also connect the shutdown output of the Security Monitor VI to a NOT
function, and the output of the NOT function to the continuation node
of the security loop. This ensures that the security loop terminates when
the Engine shuts down.

By placing the Security Monitor in a loop, as in Figure 7-5, this MMI

can handle the operator access level changing dynamically and still
behave appropriately.
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Nzl Activity 7-2. Apply Security to the Alarm
= Summary Display

1
Your objective is to assign access privileges to the Alarm Summary
application created in Activity 5-2Acknowledge Alarms in the Alarm
Summary DisplayYou also will associate specific access levels to an
Acknowledge Boolean on your front panel.

1. Configure the BridgeVIEW environment security by selecting
Project»Security»Edit User Accounts

=2 Edit Uzer Accounts
Account List
= oK |
Cancel |
Add New Users »> |
;I Edit Access Levels.. |

Import Uzer List... |

2. SelectAdd New Users>>and create the following new accounts:

a. User NameAdministrator ; Level: 255;
PasswordAdministration

b. User NameAnyone; Level: 25; PasswordViewer
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Account List

= Edit User Accounts <]

~ Account [nfarmation

=] i User Marme
Ldrninistrator

Access Level
| Level 255 ;ll 255

Pazsword

[™ Use Blank Password

&dd

© National Instruments Corporation

After creating the two accounts, selegtDone Adding Users
Click on theOK button.

Unless you were previously logged in, a Login dialog box appears.

Log in asAdministrator , with Password\dministration
= Login
Mame:  |Administrator
Accounts: | Administratar |
Password: I xxxxxxxxxxxxx >1
ar. I Cahcel |

Open theMy Alarm Summary With Ack.vi you created in
Activity 5-2, Acknowledge Alarms in the Alarm Summary Display

Edit the block diagram oflarm Summary with Ack.vi to limit
operability of theAck button depending on the user logged in.

a. Pop up on thAck button and seled@reate»Attribute Node.
The attribute node is created in the block diagram.

b. From the block diagram, pop up on the Attribute Node. Choose
Select Item»Disabled

c. Create a new While Loop and move the Attribute Node inside
it.
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d. Pop up in the While Loop and drop the Security Monitor VI
from theFunctions»Systempalette.

&

ZECURITY
MOHITOR

e. Wire the"Disabled” attribute value output of the VI to the
Attribute Node.

f. Invert theshutdown output of the VI and wire it to the
continuation terminal of the While Loop.

g. Save the VI aslarm Summary with Security.vi in the
BridgeVIEW\Tutorial directory.

The completed block diagram, including the new While Loop with the
Security Monitor VI, is shown in the following illustration.

=0 Alarm Summary with Security_vi Diagram

File Edit Operate Project Windows Help

E{}I@ﬂ @i 1 I I...ullﬁ’lﬁi | 13pt &pplication Fort = |3 =] | 0= =]

=y

maw priority] |15
Filker ACK. alarms? '¥m

L e —
-1.001—

Group Mame
Alarm Value
“Lalarm State
Alarm Ack State
Alarmn Priarity

—T

R ADD Y

A0 AP

Tag Narne Al Limit
Event Type Operatar Marme
Alarmn Meszage

Ewent
Ak alamn
nack alarm

tarmnal

o0 e cails ]

S ecurity Monitar vi
Ty *Dizabled
SETumITy ; 1zable:

|
Ti63 4| | vl
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7. Run the VI. Because you are logged imidministrator ~ , you
have privileges to acknowledge alarms.

Stop the VI.
Log in asAnyone by selectingProject»Security»Login.

Mame: |ﬁ3«nyc-ne
Accounts: | Anpone =]
Password: |

ak. I Cancel |

10. Run the VI again. Thacknowledgebutton is disabled. This is
because operability access is given to users with Level 50 or above
in BridgeVIEW. UserAnyone has an access level of 25.

11. Close the VI and log in as Administrator again.

@ End of Activity 7-2.
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Industrial Automation
Device Servers

This chapter explas IndustrihAutomaion (IA) device servers, how to
install andconfigure adevice servemndhow to view that confjuration
within BridgeVIEW.This chapter alsdescribes howatuse DDE
serves with BridgeVIEW and tow you candevelopyour own device
servers.

BridgeVIEW includes the NI-DA Q Senwer, an Industial Automaion
device serverhat suports Nation&Instruments datacquisition
boaids andSCXI, on the BridgeVIEW Development Systa CD.
Additiond deviceservesfor other devices suchis PLCs alsare
available for BridgeVIEW onthe BridgeVIEW Device Seers CD. For
more information about BridgeVIEW devigservers, inquiabou the
Device Servers CD, aviable from Naiond Instrunments.

What Are Industrial Automation (IA) Device Servers?

An |IA device servers any application that communicatgith and
manages I/Qlevices such as PLCsemotel/O (Input/Output) devices,
and data acquisition ph-in cards. IA device seers pass real-arld tag
valuestothe BridgeVIEW Enginén real time. Each server maais the
deviceitems and enc@sulates all device-+al hadware-specific details,
thereby establishing device-indepedent 1/O layer for BridgeVIEW.

Anitemin BridgeVIEW is a channelrovariable in a real-worlddevice.
You must onfigureyour IA device serverd connect a tago a
real-world deviceanditem. For more inbrmation éout howto connect
atag to a server device, and item, see Chapter 3,Tag Canfiguration.

The device servers also tdie andreport communicatians and device
errors to BridgeVIEW There are different sermsrs avaibble for
different device familiesand communicationetworks.

Each IA devie serveris a stand-@ne compoant that includes a
configuration utiity aswell as a run-time applicadn that
communicates with the BridgeVIEW Engine. Device serversanot
built intothe BridgeVIEW Engiritself. Thes servers are writteto a
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standard client/server Applications Programming Interface (API) for
communicating with the BridgeVIEW Engine and the Common
Configuration Database.

When BridgeVIEW runs an application, it determines from the tag
configuration (scf ) file which servers are needed, and which devices
and items are needed from those servers. BridgeVIEW launches each
server it needs, and notifies each one to monitor the specific devices and
items of interest. Typically, servers monitor each input tag on a regular
basis, passing the values to the BridgeVIEW Engine when they change,
and updating each output tag when the BridgeVIEW MMI application
writes that tag value. You define how a server monitors the devices and
items, how often it polls the devices, and other server-specific and
device-specific parameters through each device server configuration
utility.

How Do You Install and Configure a Device Server?

BridgeVIEW User Manual

BridgeVIEW works with several device servers including the NI-DAQ
Server, the device servers available on the BridgeVIEW Device Servers
CD, and the simulation servers installed with BridgeVIEW. In addition,
you can use other servers available from companies other than National
Instruments.

To use a device server with BridgeVIEW, first you must install the
device server and register it or run its configuration utility. More
specific information on installing and registering National Instruments
servers follows later in this section. This information is written to the
Common Configuration Database, where BridgeVIEW obtains the
server information. You configure a server, device, and item with the
server-specific Configuration Utility. Then, the Tag Configuration
Editor can import server, device, and item information so you can create
tags.

When you register a device server, its name appears in the list of servers
shown in the various Edit Tag screens of the Tag Configuration Editor.
Once you configure your server, you can create a BridgeVIEW
Configuration using that server. Depending on the server, different
information is written to the Common Configuration Database (CCDB)
when the server is registered.

The most simple servers register no more than their names and launch
paths. You can indicate devices and items by typing in the device and
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item strings in the Edit Tag screen for each tag using that server. Refer
to your server documentation for the correct formats for these device
and item strings.

The more complex servers register the devices to which they are
connected and available items for those devices by name. These servers
also can register the data type, directions, and engineering range and
units of the various items, if applicable. When you select these servers
in the Edit Tag screens of the BridgeVIEW Tag Configuration Editor,
you see a list of available devices, and a list of items connected to that
device. For a selected device and item, the BridgeVIEW Tag
Configuration Editor imports any available item engineering range and
unit information and also checks that the directions or access rights for
an item are compatible with the access rights you have selected for the
tag. Check your server documentation to find out if it registers device
and item names and item parameters with BridgeVIEW.

Installing and Configuring the NI-DAQ Server

The NI-DAQ Server is available on the BridgeVIEW Development
System CD. You can choose to install the NI-DAQ Server at the same
time you install BridgeVIEW, or you can install the NI-DAQ Server at

a later time. Select the NI-DAQ Server when you are prompted to
install servers.

To install the NI-DAQ Server, follow these steps:

1. Insertthe BridgeVIEW Development System CD in your CD-ROM
drive.

SelectRun... from theStart menu.
Then type
X\SERVERS\NI-DAQ\DISK1\SETUP
whereX s the letter of your CD-ROM drive.
2. Please follow the instructions that appear on the screen.

After you install the NI-DAQ Server, you must run the NI-DAQ Server
Configuration Utility to configure your DAQ system before you try to
use the NI-DAQ Server with BridgeVIEW. The NI-DAQ Server
Configuration Utility also registers the NI-DAQ Server so you can use
it with BridgeVIEW. See th&ll-DAQ Server Online Helfor more
information on how to configure the NI-DAQ Server.
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Installing and Configuring Device Servers from the BridgeVIEW Device

Servers CD

The BridgeVIEW Device Servers CD contains servers for several PLCs
and remote 1/O devices. These device servers are DLL-based servers
using the Device Server Toolkit interface to BridgeVIEW.

To install the BridgeVIEW Device Servers from the BridgeVIEW
Device Servers CD, follow these steps.

1. Insertthe CD in your CD-ROM drive.
If you are running BridgeVIEW on Windows 95 or NT 4.0,
selectRun... from theStart menu.
If you are running BridgeVIEW on Windows NT 3.51,
selectFile»Run... from the Program Manager.
Then type
XASETUP.EXE
whereX s the letter of your CD-ROM drive.
2. Please follow the instructions that appear on the screen.

The Installer prompts you to select one or more servers to install. It also
installs the Server Explorer, which all the device servers contained on
the CD use for server configuration. After you run the installer, you
must run the Server Explorer to configure the device-specific
parameters of your industrial network before using the server with
BridgeVIEW. The Server Explorer also registers your server so you can
use it with BridgeVIEW. Each server on-line help file documents
configuration instructions specific to each server on the CD. See the
on-line help files for your server for more information.

Registering Simulation Servers

BridgeVIEW User Manual

BridgeVIEW automatically installs two servers used by several of the
BridgeVIEW examples—the Tanks Server and the SIM Server. You
can use these servers to experiment with Tag Configuration and
building your MMI. You also can look at the diagrams of these servers
to see how a VI-based server works.
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These servers must be registered for BridgeVIEW to recognize they
exist. The two servers are contained in folders nanaeks Server

andSIM Server in theBridgeVIEW\_servers folder. Within each
folder, each server has a VI nanfebister Tanks Server.vi and
Register SIM Server.vi , respectively. To register each server, open
its register VI, run it, and close the VI. The server then appears in the
BridgeVIEW list of servers whenever you configure a tag or look at
servers in the Server Browser utility. You can remove these servers
from the server list by selecting thinregister Serveroption in the

Server Browser utility.

How Do You View BridgeVIEW Server Configuration?

The Tag Configuration Editor shows the list of available servers, and
any registered devices and items for the server in the various Edit Tag
screens. You also can use the Server Browser to view information about
the servers registered with BridgeVIEW. Launch the Server Browser by
selectingProjects»Server Tools»Server Browser..or by pressing the
Server Browser...button on the Engine Manager Display. Use this
utility to view the properties of the devices and items registered by each
server. For VI-based IA device servers, you can use this utility to
display the server front panel while your application is running if you
launch it from the Engine Manager. Typically, servers run with their
front panel hidden. You can use the Server Browser to launch the
server-specific configuration utility from within BridgeVIEW, if one is
available.

The Server Browser utility shows the server information stored in the
active Common Configuration Databasedb ) file. You can control
which CCDB is active from the Server Explorer utility.

Use the Server Browser to unregister a server that you no longer want
to use. This keeps the server and related information from appearing in
the Edit Tag screens. Notice that this invalidates any tags that use that
server. Once you have unregistered a server, you can no longer connect
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Note:

BridgeVIEW User Manual

to it from BridgeVIEW, and you must run its configuration utility again
to register it with BridgeVIEW.

=0 Server Browser - c:\bridgeview\ccdb_ccdh

Reaqistered Servers
Durnmy Server =
Faszt Simn Server
1810 Test Server
|Tezt Server |

MI-DAD Server Wiew Server Devices
Sim Server

Time Tester Unregizter Server |

;I Show Server Uzer Interface |

Figure 8-1. Server Browser

The main screen of the Server Browser displays a list of servers
available to BridgeVIEW in the Registered Servers list box if launched
from the Engine Manager. The symbol to the left of the server name
indicates whether it is loaded and running. A black diamond indicates
that the server is loaded and running. A white diamond indicates that the
server is loaded but not running. No symbol indicates that the server is
not being used in the current BridgeVIEW Tag Configuration. The
Server Browser also displays the path to the active CCDB in its title bar.

To view information registered for a specific server, double-click on the
server name in the Registered Servers list box, or preS&dweServer
Devices...button. This invokes the View Server Device Information
dialog box shown in Figure 8-¥jew Server Device Information Dialog
Box

To unregister a server that you no longer want to connect to your tags,
press thaJnregister Serverbutton with the server of interest selected

in the Registered Servers list box. This invokes a dialog box asking you
to confirm the operation.

Unregistering a server means that BridgeVIEW can no longer access that

server, and any tag configured to use that server no longer has a valid
configuration. Do this only if no tags are configured to use that server and
you no longer want to access it from the Tag Configuration Editor.
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Registered Server Device and Iltem Parameters

Use the View Server Device Information dialog box to see a list of
devices registered by a specific server, and for the selected device, view
a table of the registered items and item properties. The View Server
Device Information VI is shown below.

=0 View Server Device Information

Fegistered Devices Server: ITanks Server
[™ You can add devices and items ta this server dynamically

| ™ “ou can add items for this device dynamically
Fegistered Items for Device: ALL Sort By: i Item Name "1
lter Mame |Datatype  |Direction  |min Range  |max Range  |Unit MasLength =l
| irgr1 DEL 10 0o 500.00
| [ingr2 DBL 1/0 n.on 500.00
tark1 DEL 1/0 n.oo 100.00
tank2 DEL 1/0 n.oo 100.00
walvel BOOL 140 0o 1.00
valved BOOL 1/0 0o 1.00
valveld BOOL 1/0 n.on 1.00
valved BOOL 1/0 n.oo 1.00

= =

[T Mo devices registersd ™ Moitems registered

Figure 8-2. View Server Device Information Dialog Box

You can sort this table by item name, data type, or direction, by
selecting which parameter you want to sort on in the Sort By: list. Some
servers support adding devices or items for a device through the Tag
Configuration Editor. Type in the device string and/or item string to add
the device.

If the selected server supports this ability, theu can add devices and
items to this server dynamicallyor You can add items to this device
dynamically checkboxes are checked. If these boxes are not checked,
you only can select from pre-registered devices and items for this
server.

If no devices are registered for a specific server, the Registered Devices
list box is empty and thido devices registered¢heckbox is checked. In

this caseyou can add devices and items to this server dynamically
checkbox is checked, indicating that you must type the device and item
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strings in the BridgeVIEW Tag Configuration Editor to choose a
specific device and item.

If no items are registered for a device, the Registered Items for Device
table is empty, and th¥o items registeredcheckbox is checked. In this
case, therou can add items to this device dynamicallgheckbox is
checked, indicating that you must type the device string in the Tag
Configuration Editor to choose a specific device.

Refer to your server-specific documentation to learn if your server
registers devices and items, and if you can enter device and item strings
in the Tag Configuration Editor to choose devices and items.

How Do You Use DDE Servers with BridgeVIEW?

BridgeVIEW can communicate with any server using Microsoft
Dynamic Data Exchange (DDE) as its interface. A DDE server is
treated as a simple server in which you type in a device and item string
to select a specific point. For DDE servers, you select DDE server from
the Server List in the Tag Configuration Editor, and type in
APPLICATION|TOPIC for device, andTEM for item. If you are using
Network DDE to use a DDE server running on another machine, use the
Network DDE name for thAPPLICATION part of the name. Refer to

your DDE server documentation for the correct name for
APPLICATION, the list of availabl@OPICS andITEMS for each topic.

Note: Unlike the servers written to the BridgeVIEW IA device server
specification, off-the-shelf DDE servers do not register themselves with
BridgeVIEW. Therefore, BridgeVIEW cannot launch the DDE server
automatically when it runs your MMI application. To use a DDE server,
launch or run the DDE server before you run your BridgeVIEW
application. BridgeVIEW will post system error messages if it cannot
connect to the DDE server when it launches the BridgeVIEW Engine.
Thereafter, it attempts to reconnect to the DDE server periodically.
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How Do You Develop an IA Device Server?

You can write an IA device server as a BridgeVIEW VI. Several of the
example simulation servers installed with BridgeVIEW are VI-based
servers. Writing a VI-based IA server is a simple way to emulate
hardware or connect BridgeVIEW to a simple device. You can use the
same BridgeVIEW development environment to create the server as
you used to develop your application.

You also can implement an IA device server as a 32-bit Windows
Dynamic Link Library (DLL). Most of the PLC servers for

BridgeVIEW are implemented as DLLs. Writing a DLL-based IA
device server requires more work than writing a VI-based server, but it
has the advantage of using multiple Win32 threads, and thus runs and
collects data in parallel with BridgeVIEW. DLL-based IA device
servers also can support clients other than BridgeVIEW. For more
information about developing BridgeVIEW Servers, inquire about the
BridgeVIEW Device Server Toolk#tvailable from National Instruments.
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Creating and
Customizing Vls

This chapter introduces the basic concepts of virtual instruments and
provides activities that explain the following:

* How to create the icon and connector

e Howtouse aVl as a subVI

e How to use the/I Setup... option

* How to use theSubVI Node Setup...option

For examples of custom Vls, see
Examples\G Examples\General\viopts.llb.

What is a Virtual Instrument?

A virtual instrument (VI) is a program in the graphical programming
language G. Virtual instrument front panels often have a user interface
similar to physical instruments.

How Do You Build a VI?

One of the keys to creating BridgeVIEW applications is understanding
and using the hierarchical nature of the VI. After you create a VI, you
can use it as a subVI in the block diagram of a higher-level VI.

VI Hierarchy

When you create an application, you start at the top-level VI and define
the inputs and outputs for the application. Then, you construct subVIs
to perform the necessary operations on the data as it flows through the
block diagram. If a block diagram has a large number of icons, group
them into a lower-level VI to maintain the simplicity of the block
diagram. This modular approach makes applications easy to debug,
understand, and maintain.
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Creating and Customizing VIs

As with other applications, you can save your VI to a file in a regular
directory. With G, you also can save multiple Vls in a single file called
a Vl library.

Saving Vls as individual files is more effective than using VI libraries
because you can copy, rename, and delete files more easily than if you
are using a VI library. For a list of the advantages and disadvantages of
using VI libraries and individual files, see the sect&aving Vidn

Chapter 2Building VIs of theG Programming Reference Manual

VI libraries have the same load, save, and open capabilities as other
directories. VI libraries, however, are not hierarchical. That is, you
cannot create a VI library inside of another VI library. You cannot
create a new directory inside a VI library, either. There is no way to list
the VIs in a VI library outside the BridgeVIEW environment.

After you create a VI library, it appears in the BridgeVIEW File dialog
box as a folder witiW1 on the folder icon. Regular directories appear as
a folder without the VI label.

Even though you might not save your own VIs in VI libraries, you
should be familiar with how they work. In the various activities in this
tutorial, you will save your VIs in thBridgeVIEW\Tutorial

directory. Solutions to these activities are provided in the
BridgeVIEW\Tutorial\Solution s directory.

Controls, Constants, and Indicators

BridgeVIEW User Manual

A control is an object you place on your MMI for entering data into a
VI interactively or into a subVI programmatically. An indicator is an
object you place on your MMI for displaying output. Controls and
indicators in G are similar to input and output parameters, respectively,
in traditional programming languages. An alternative to placing
controls and indicators on the front panel and then wiring them to
functions or VIs on the block diagram, is to create constants, controls,
or indicators directly from the block diagram. You can do this by
popping up on the input terminal of a function or VI on the block
diagram and selectin@reate Constantor Create Control. This creates

a control or constant of the correct data type and wires it to the terminal.
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Crenyice

1

Show 4
Data Operations
Replace ]

Representation r F
Format & Precision...

Create Constant

-

E17]

Create Control
Create Indicator

You can create an indicator and wire it to an output terminal by popping
up on the terminal and selecti@geate Indicator. You cannot delete a
control or indicator from the block diagram. As with all front panel
objects, you must go to the front panel, select the Positioning tool, and
then delete the object.

Each time you create a new control or indicator on the front panel,
BridgeVIEW creates the corresponding terminal in the block diagram.
The terminal symbols suggest the data type of the control or indicator.
For example, a DBL terminal represents a double-precision,
floating-point number; a TF terminal is a Boolean; an 116 terminal
represents a regular, 16-bit integer; and an ABC terminal represents a
string. For more information about data types in G, and their graphical
representations, see tfieQuick Reference Card
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Terminals

Wires

Hot Spot 4
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It is important that you wire the correct terminals of a function. You can
show the icon connector to make correct wiring easier. To do this, pop
up on the function and chooS&ow»Terminals To return to the icon,
pop up on the function and sel&ttow»Terminalsagain.

A wire is a data path between nodes. In the wiring illustrations in this
section, the arrow at the end of this mouse symbol shows where to click
and the number printed on the mouse button indicates how many times
to click the mouse button.

The hot spot of the tool is the tip of the unwound wiring segment.

Wires are colored according to the kind of data each wire carries. Blue
wires carry integers, orange wires carry floating-point numbers, green
wires carry Booleans, and pink wires carry strings.

To wire from one terminal to another, click the Wiring tool on the first
terminal, move the tool to the second terminal, and click on the second
terminal. It does not matter at which terminal you start.

When the Wiring tool is over a terminal, the terminal area blinks, to
indicate that clicking connects the wire to that terminal. Do not hold
down the mouse button while moving the Wiring tool from one terminal
to another. You can bend a wire once by moving the mouse
perpendicular to the current direction. To create more bends in the wire,
click the mouse button. To change the direction of the wire, press the
spacebar. Click with the mouse button, to tack the wire down and move
the mouse perpendicularly.
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Ternp
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1 1
Temp
[9,7

Tip Strips

@. When you move the Wiring tool over the terminal of a nod# atrip

for that terminal pops up. Tip strips consist of small, yellow text
banners that display the name of each terminal. These tip strips should
help you to wire the terminals. The illustration below displays the tip
strip (Pressure) that appears when you place the Wiring tool over the
output of the Process Monitor VI.

i |F

Note: When you place the Wiring tool over a node, G displays wire stubs that
indicate each input and output. The wire stub has a dot atits end if it is an
input to the node.
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Wire Stretching

You can move wired objects individually or in groups by dragging the
selected objects to a new location with the Positioning tool.

Ternperature @
Ternperature @

Termperature @

T

Selecting and Deleting Wires

You might wire nodes incorrectly. If you do, select the wire you want
to delete and then press <Delete>. A wire segment is a single, horizontal
or vertical piece of wire. The point where three or four wire segments
join is called gunction A wire branch contains all the wire segments
from one junction to another, from a terminal to the next junction, or
from one terminal to another if there are no junctions in between. You
select a wire segment by clicking on it with the Positioning tool.
Double-clicking selects a branch, and triple-clicking selects the entire
wire.

segment

junction K, segment

bend Selects a Selects a branch ~ Selects an
segments entire wire
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Bad Wires

[---] A dashed wire represents a bad wire. You can get a bad wire for a
number of reasons, such as connecting two controls, or connecting a
source terminal to a destination terminal when the data types do not
match (for instance, connecting a numeric to a Boolean). You can

IT remove a bad wire by clicking on it with the Positioning tool and
pressing <Delete>. Choosirggit»Remove Bad Wiresor <Ctrl-B>
deletes all bad wires in the block diagram. This is a useful quick fix to
try if your VI refuses to run or returns tis@gnal has Loose Ends
error message.

Note: Do not confuse a black, dashed wire with a dotted wire. A dotted wire
represents a Boolean data type, as the following illustration shows.

Dashed Wire (bad)

MNurnbet 1

----------
|-

Dotted Wire (good)

N
0

Activity 9-1. Create a VI

Your objective is to build a VI.

%

N\

Imagine that you have sensors that read temperature and volume
readings as voltage. You will use a VI in tBrédgeVIEW\Tutorial
directory to simulate the temperature and volume measurements in
volts. You will write code to scale these measurements to degrees
fahrenheit and liters, respectively.

1. Open a new front panel by selectifitge»New. If you have closed
all Vs, selectNew VI from the BridgeVIEW dialog box.
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Note: If the Controls palette is not visible, seleéfindows»Show Controls Palette
to display the palette. You also can access@uatrols palette by popping
up in an open area of the front panel. To pop up, right-click on your mouse.

2. SelecfTank from Controls»Vesselsand place it on the front panel.

3. TypeVolume in the label text box and click anywhere on the front
panel.

Note: If you click outside the text box without entering text, the label disappears.
To show the label again, pop up on the control and sel8hbwLabel.

4. Rescale the tank indicator to display the tank volume between 0.0

and 1000.0.
a. Usingthe Labeling tool, double-click @0.0 on the tank scale
to highlight it.

b. Typel000 inthe scale and click the mouse button anywhere on
the front panel. The intermediary increments are scaled
automatically.

5. Place a thermometer fro@ontrols»Numeric on the front panel.
Label itTempand rescale it to be between 0 and 100.

6. Your front panel should look like the following illustration.

1000.0- ?;”D';% 100.0- ,TS:%
750.0- 75.0-
500.0- 50.0-
250.0- 25.0-
00- 00-g

7. Open the block diagram by choosMindows»Show Diagram
Select the objects listed below from thenctions palette and place
them on the block diagram.
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Note: If the Functions palette is not visible, sele@indows»Show Functions
Paletteto display the palette. You also can accessFh@actions palette by
popping up in an open area of the block diagram.

8. Place each of the following objects on the block diagram.

Proc [P Process MonitorRunctions»Select a Vifrom the
T| BridgeVIEW\T utorial directory)—Simulates reading a temperature
Mot [ voltage and volume value from a sensor or transducer.

Random Number Generatdfynctions»Numeric—Simulates a
number between 0 and 1.

Multiply function (Functions»Numerig—Multiplies two numbers and
returns their product. In this activity, you need two of these. Drop one from
the palette and copy and paste to create the other.

R

123 Numeric Constantfunctions»Numerig—You need two of these. Drop
one from the palette. Change its representation to DBL. Using the
labeling tool, change its value 10.00 . Copy and paste it.

Note: Another way to create a constant is to pop up on the terminal of a function
or VI using the Wiring tool. Selec€Create Constantfrom the floating
menu. A constant of the appropriate data type appears.

9. Toview the inputs and outputs of a function or a VI, drag the cursor
on the icon and sele&how Helpfrom theHelp menu. The Help
window for the Process Monitor VI is shown below.

Proc [F| Preszure
Index ‘;1}1/% Temperature
T Yalume

Procesz Monitor_ wi

© National Instruments Corporation 9-9 BridgeVIEW User Manual



Chapter 9 Creating and Customizing VIs

10. Using the wiring tool, wire the objects as shown.

Fil= Edit Qperate Project Windows Help HTEMP
"J'>|{§_}| @; T} I @ Mmﬁj | 13pt pplication Fart =] |2 =] [<a =] 7
=l
ey Frocess Moritor,vi
Proc [P Tem

E

Haor 4
[T.063 4| [» [

% 11. Using the Wiring tool, wire the remaining objects together as
explained in théViressection in this chapter.
Note: To move objects around on the block diagram, click on the Positioning tool

in the Tools palette.

12. Selecfile»Save As...and save the VI aiemp & Vol.vi in the
BridgeVIEW\Tutorial directory.

| c[} 13. From the front panel, run the VI by clicking on Ren button.
) 14. Close the VI by selectingile»Close

@ End of Activity 9-1.
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You can document a VI by choosiffgindows»Show VI Info.... Type
the description of the VI in the VI Information dialog box. Then, you
can recall the description by selectindows»Show VI Info... again.

You can edit the descriptions of objects on the front panel (or their

respective terminals on the block diagram) by popping up on the object

and choosindpata Operations»Description...

Note:

You cannot change the description of a VI or its front panel objects while
the VI is running.

The following illustration is an example pop-up menu that appears

while you are running a VI. You cannot add to or change the description

while running the VI, but you can view any previously entered

information.

You also can view the description of a front panel object by showing the
Help window Help»Show Help and moving the cursor over the object.

© National Instruments Corporation

Reinitialize to Default

s00.0- [Cut [ata
250.0- Caopy Data
Faste Wata
0o-

[ rfine Help
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) Activity 9-2. Document a VI

Your objective is to document a VI that you have created.

1. Openthefemp & Volvi created in Activity 9-1 from the
BridgeVIEW\Tutorial directory.

2. SelecWindows»Show VI Info.... Type the description for the VI,
as shown in the following illustration, and click @K.

|\g@

=2 ¥l Information k

Mame: Temp & Yol i [~ Locked

Path:  C:\Program Files\BridgeWE'™" T utorialy :
Temp & Vol vi Explain... |

Current Revision: 10

Description:
Thiz | simulates reading a temperature zenzar and valume -
measLurement.
~Memory Uzage:
Resources: 205K Frant Panel:  3.0K
Block Diagram: 6.6K
Code: 4.4k
Data 1.0K
Tatal ~14.9K
ak. | Cancel |

3. Pop up on the tank and chod3ata Operations»Description...
Type the description for the indicator, as shown in the following
illustration, and clickOK.
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= Description E3
Walurme Description
Dizplays simulatedvolume in literz] ;I
[
Ok | Cancel |

4. Pop up on the thermometer and choba&a
Operations»Description... Type in the descriptiorisplays
simulated temperature (deg F) measurement. Click onOK.

5. SelectShow Helpfrom theHelp menu. Place the cursor on Volume
and then on Temp. You can see the descriptions you typed in appear
in the help window.

Save and close the VI.

@ End of Actmty 9-2.

What is a SubVI?

A subVlis much like a subroutine. It is a VI that is used in the block
diagram of another VI.

You can use any VI that has an icon and a connector as a subVI in
another VI. In the block diagram, you select Vls to use as subVls from
Functions»Select a VI... Choosing this option produces a file dialog

box, from which you can select any VI in the system. If you open a VI
that does not have an icon and a connector, a blank, square box appears
in the calling VI's block diagram. You cannot wire to this node.

A subVl is analogous to a subroutine. A subVI node (icon/connector) is
analogous to a subroutine call. The subVI node is not the subVI itself,
just as a subroutine call statement in a program is not the subroutine
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itself. A block diagram that contains several identical subVI nodes calls
the same subVI several times.

Hierarchy Window

You use the Hierarchy windowP(oject»Show VI Hierarchy) to

display the dependencies of VIs by providing information on VI callers
and subVIls. This window contains a toolbar that you can use to
configure several types of settings for displayed items. The following
illustration shows an example of the VI hierarchy toolbar.

| & &g (=

You can use buttons on the Hierarchy window toolbar or the VIEW
menu, or pop up on an empty space in the window to access the
following options.

@ Redraw—Rearranges nodes after successive operations on hierarchy
nodes if you need to minimize line crossings and maximize symmetric
aesthetics. If a focus node exists, you then scroll through the window so

that the first root that shows subVIs is visible.

Switch to vertical layout—Arranges the nodes from top-to-bottom,
placing roots at the top.

Switch to horizontal layout—Arranges the nodes from left-to-right,
placing roots on the left side.

|

Include/Exclude VIs—Toggles the hierarchy graph to include VI
libraries, or exclude Vis in VI libraries.

Include/Exclude global—Toggles the hierarchy graph to include
variables, or exclude global variables.

B &

‘:’= Include/Exclude typedefs—Toggles the hierarchy graph to include or
exclude typedefs.

=

In addition, the View menu and pop-up menus incl8dew all Visand
Full VI Path in Label options that you cannot access on the toolbar.

‘Q!-"';- As you move the Operating tool over objects in the Hierarchy window,
G displays the name of the VI below the VI icon.
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Use the <Tab> key to toggle between the Positioning and Scroll
window tools. This feature is useful for moving nodes from the
Hierarchy window to the block diagram.

You can drag a VI or subVI node to the block diagram or copy it to the
clipboard by clicking on the node. <Shift>-click on a VI or subVIs node

to select multiple objects for copying to other block diagrams or front

panels. Double-clicking on a VI or subVI node opens the front panel of
that node.

Any Vls that contain subVIs have an arrow button next to the VI that
you can use to show or hide subVIs. Clicking on the red arrow button
or double-clicking on the VI itself opens the subViIs in that VI. A black
arrow button on a VI node means that all subVIs are displayed. You also
can pop up on a VI or subVI node to access a menu with options, such
as showing or hiding subVIs, opening the VI or subVI front panel,
editing the VI icon, and so on.

Search Hierarchy

You also can search currently visible nodes in the Hierarchy window by
name. You initiate the search by typing in the name of the node,
anywhere on the window. As you type in the text, a search window
appears, which displays the text as you type it in and concurrently
searches through the hierarchy. After finding the correct node, you can
press <Enter> to search for the next node that matches the search string,
or you can press <Shift-Enter> to find the previous node that matches
the search string.

Icon and Connector

Every VI has a default icon displayed in the upper-right corner of the
Front Panel and Diagram windows. For VIs, the default is the
BridgeVIEW VI icon and a number indicating how many new VIs you
have opened since launching BridgeVIEW. You use the Icon Editor to
customize the icon by turning individual pixels on and off. To activate
the Icon Editor, pop up on the default icon in the top right corner of the
Panel window and seleEidit Icon.

The following illustration shows the Icon Editor Window. You use the
tools at left to create the icon design in the pixel editing area. An image
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of the actual icon size appears in one of the boxes to the right of the
editing area.

=2 Icon Editor E

B & Capy fran

16 Colors

] T
[~ Show Teminals

Unda |
286 Colors Ok |

Cancel |

The tools to the left of the editing area perform the following functions:
Pencil tool—Draws and erases pixel by pixel.

Line tool—Draws straight lines. Press <Shift> and then drag this tool to
draw horizontal, vertical, and diagonal lines.

Color Copy tool—Copies the foreground color from an element in the
icon.

Fill bucket tool—Fills an outlined area with the foreground color.

Rectangle tool—Draws a rectangular border in the foreground color.
Double-click on this tool to frame the icon in the foreground color.

Filled rectangle tool—Draws a rectangle bordered with the foreground
color and filled with the background color. Double-click to frame the
icon in the foreground color and fill it with the background color.

Select tool—Selects an area of the icon for moving, cloning, or other
changes.

Text tool—Enters text into the icon design.
Foreground/Background—Displays the current foreground and

background colors. Click on each to get a color palette from which you
can choose new colors.
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The buttons at the right of the editing screen perform the following
functions:

» Undo—Cancels the last operation you performed.

e OK—Saves your drawing as the VI icon and returns to the front
panel.

e Cancel—Returns to the front panel without saving any changes.

Depending on the type of monitor you are using, you can design a
separate icon for monochrome, 16-color, and 256-color mode. You
design and save each icon version separately. The editor defaults to
Black & White, but you can click on one of the other color options to
switch modes.

Note: If you design a color icon only, the icon does not show up in a subpalette
of theFunctions palette if you place the VI in thelib  directory, nor will
the icon be printed or displayed on a black and white monitor.

Theconnectoris the programmatic interface to a VI. If you use the
panel controls or indicators to pass data to and from subVIls, these
controls or indicators need terminals on the connector pane. You define
connections by choosing the number of terminals you want for the VI
and assigning a front panel control or indicator to each of those
terminals.

To define a connector, seleé8how Connectorfrom the icon pane
pop-up menu on the Panel window.

The connector icon replaces the icon in the upper-right corner of the
Panel window. BridgeVIEW selects a terminal pattern appropriate for
your VI with controls on the left side of the connector pane, and
indicators on the right. The number of terminals selected depends on the
number of controls and indicators on your front panel.

Each rectangle on the connector represents a terminal area, and you can
use the rectangles either for input or output from the VI. If necessary,
you can select a different terminal pattern for your VI.
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— Activity 9-3. Create an Icon and Connector

Your objective is to make an icon and connector for a VI.

@@

To use a VI as a subVI, you must create an icon to represent it on the
block diagram of another VI, and a connector pane to which you can
connect inputs and outputs. BridgeVIEW provides several tools with
which you can create or edit an icon for your Vls.

The icon of a VI represents it as a subVI in the block diagram of other
Vls. It can be a pictorial representation of the purpose of the VI, or a
textual description of the VI.

1. OpenTemp & Vol.vi in theBridgeVIEW\Tutorial directory.

2. From the front panel, pop up on the icon in the top right corner and
selectedit Icon.... You also can double click on the icon to invoke
the icon editor.

Note: You only can access the icon/connector for a VI from the front panel.

3. Erase the default icon. With the Select tool, which appears as a
dotted rectangle, click and drag over the section you want to delete,
and press the <Delete> key. You also can double click on the
shaded rectangle in the tool box to erase the icon.

ﬁ' 4. Draw a thermometer with the Pencil tool.

A 5. Create the text with the Text tool. To change the font, double-click
on the Text tool. Your icon should look similar to the following
illustration.

=2 Icon Editor E

B & Copy fram:

TEMF | L&

16 Colors

III I:l L [~ Show Terminals
Undo |
i 25E Colore ok |

Caticel |
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6. Close the Icon Editor by clicking ddK. The new icon appears in
the icon pane.

7. Define the connector terminal pattern by popping up in the icon
pane on the front panel and choos8ttpw Connector By default,
BridgeVIEW selects a terminal pattern based on the number of
controls and indicators on the front panel. Because there are two
objects on the front panel, the connector has two terminals, as
shown at left.

8. Pop up on the connector pane and sétetate 90 Degrees
Notice how the connector pane changes, as shown at left.

9. Assign the terminals to Temp and Volume.

a. Click on the top terminal in the connector. The cursor
% automatically changes to the Wiring tool, and the terminal
turns black.

b. Click on the Temp indicator. A moving dashed line frames the
indicator, as shown in the following illustration.

||
el |T|_3I'_I'IE|__
i 75.0-
i B0.0-
| 25.0-
:__D;U_'_t

If you click in an open area on the front panel, the dashed line
disappears and the selected terminal dims, indicating that you have
assigned the indicator to that terminal. If the terminal is white, you have
not made the connection correctly.
c. Repeatsteps a) and b) to associate the bottom terminal with the
Volume indicator.

d. Pop up on the connector and selglabw Icon...
10. Save the VI by choosirgle»Save
Now, this VI is complete and ready for use as a subVI in other VlIs. The

icon represents the VI in the block diagram of the calling VI. The
connector (with two terminals) outputs the temperature and volume.
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Note: The connector specifies the inputs and outputs of a VI when you use it as
a subVI. Remember that front panelontrols can be used as inputs only;
front panelindicators can be used as outputs only.

11. Close the VI by choosinfgile»Close

@ End of Activity 9-3.

Opening, Operating, and Changing SubVls
You can open a VI used as a subVI from the block diagram of the calling
VI by double-clicking on the subVI icon or by selectiRgpject»This
VI's SubVls. You will see a palette containing all the subVIs of the
calling VI. Select the subVI you want to open.

Any changes you make to a subVI alter only the version in memory until
you save the subVI. The changes affect all instances of the subVI and
not just the node you used to edit the VI.

{
D

Activity 9-4. Call a SubVI

Your objective is to build a VI that uses themp & Volvi as a
subVl.

E

The Temp & Vol VI you built in Activity 9-1 Create a V| returns a
temperature and volume. You will take a volume reading and convert
the value to gallons when a switch is pressed.

Front Panel
1. Open a new front panel by selectifige»New.

Select a Horizontal Switch from ti@»ntrols»Booleanpalette and
label itvolume . Place free labels on the front panel to indicate
Liters andGallons .

3. Select a meter froi@ontrols»Numeric and place it on the front
panel. Label iffank Volume .
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= Using Temp % Yol.vi =] E3

File Edit Operate Project Windows Help EH
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i 2000 #900 B000 555
Liters |I. Gallons . .

o0 1000.0
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963.23 =
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Change the range of the meter to accommodate values ranging
between 0.0 and 1000.0. With the Operating tool, double-click on
the high limit and change it from 10.0 to 1000.0. Switch to the
positioning tool and resize the meter by dragging out one of the
corners and expanding the control.

Change the range of the meter to accommodate values ranging
between 0.0 and 1000.0. With the Operating tool, double-click on
the high limit and change it from 10.0 to 1000.0. Switch to the
positioning tool and resize the meter by dragging out one of the
corners and expanding the control.

Go to the block diagram by selecti§ndows»Show Diagram

Pop up in a free area of the block diagram and choose
Functions»Select a VI... A dialog box appears. Select

Temp & Vol.viin the BridgeVIEW\Tutorial directory. Click
onOpenin the dialog box. BridgeVIEW places the Temp & Vol VI
on the block diagram.
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B v W

8. Add the other objects to the block diagram as shown in the
following illustration.

=2 Uzing Temp & Vol vi Diagram

Fil= Edit Dperate Project Windows Help

l:{)l{%l ’s@éﬁi&és\; T} | @ ‘Ellﬁ’lwﬁi | 13pt Application Fart =] |5 =]

Temp & Wal.vi
HT?L; Givide
3705 T ank Yolurne)

7063 4| I AJA

Numeric ConstantRunctions»Numerig—Add a numeric constant to
the block diagram. Assign the valag85 to the constant by using the
Labeling tool. This is the conversion factor for switching from liters to
gallons.

Select FunctionHunction»Comparison—Returns the value wired to the
TRUE or FALSE input, depending on the Boolean input.

Divide function Functions»Numeric—Divides the value in liters by
3.785 to convert it to gallons.
9. Wire the diagram objects as shown.

10. Return to the front panel and click on Bwn button in the toolbar.
The meter shows the value in liters.

11. Click on the switch to seleGallons . The meter shows the value

in gallons.
12. Save the VI agsing Temp & Vol.vi in the
BridgeVIEW\Tutorial directory.

@ End of Activity 9-4.

BridgeVIEW User Manual
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How Do You Debug a VI?

A VI cannot compile or run if it is broken. Normally, the VI is broken
while you are creating or editing it, until you wire all the icons in the
diagram. If it still is broken when you finish, try selectiRgmove Bad
Wires from theEdit menu. Often, this fixes a broken VI.

When your VI is not executable baokenarrow appears instead of the
Run button. To list the errors, click on the brokeuan button. Click on
one of the errors listed and then clickkind to highlight the object or
terminal that reported the error.

You can animate the VI block diagram execution by clicking on the
Execution Highlighting button. Execution highlighting is commonly
used with single-step mode to trace the data flow in a block diagram.

For debugging purposes, you might want to execute a block diagram
node by node. This is known as single-stepping. To enable the
single-step mode, click on tf8tep Into button orStep Over button.

This action then causes the first node to blink, denoting that it is ready
to execute. Then you can click on either 8tep Into or Step Over

button again to execute the node and proceed to the next node. If the
node is a structure or VI, you can select$ttiep Overbutton toexecute

the node buhot single-stephrough the node. For example, if the node
is a subVI and you click on th&tep Overbutton, you execute the

subVI and proceed to the next node but cannot see how the subVI nodes
execute. To single step through a structure or subVlI, sele&tépe

Into button.

Click on theStep Outbutton to finish execution of the block diagram
nodes and/or complete single stepping. For more information about
debugging, see ChapterBxecuting and Debugging VIs and Suh\hs
the G Programming Reference Manual

For more information about block diagrams, and the options available
from the block diagram window, see the sectiBlock Diagramin
Chapter 2BridgeVIEW Environment
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) Activity 9-5. Debug a VI in BridgeVIEW

N

@ Your objective is to use the probe tool and the probe window and to
examine data flow in the block diagram using the execution
highlighting feature.

1. Openusing Temp & Vol.vi from theBridgeVIEW\Tutorial
directory.
2. SelectWindows»Show Diagram
If the Tools palette is not open, seléd¢indows»Show Tools
Palette
<Fr 4. Select the Probe tool from tAeols palette. Click with the Probe
tool on the wire coming out of the Divide function. A Probe

window pops up with the titlerobe1 and a yellow glyph with the
number of the probe, as shown in the following illustration. The
Probe window remains open, even if you switch to the front panel.

TEMF
yoL

2 Probe [1]

5. Return to the front panel. Move the Probe window so you can view
both the probe and volume values as shown in the following
illustration. Run the VI. The volume in gallons appears in the Probe
window whileTank Volume displays the value in liters.

Tank volume

400.0 600.0

2000 2000
0.0 /—47\1000.0

2 Probe [2] B2 #18.77

Probe [2]

3.0930E+3
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Note: The volume values that appear on your screen may be different than what
is shown in this illustration. Refer to th&lumeric Conversiogection in
Chapter 3,Loops and Chartdn the G Programming Reference Mandat
more information.

6. Close the Probe window by clicking in the close box at the top of
the Probe window title bar.

Another useful debugging technique is to examine the flow of data in
the block diagram using the execution highlighting feature.

7. Return to the block diagram of the VI.

@ ﬁ 8. Begin execution highlighting by clicking on thilite Execute
- button, in the toolbar. Thilite Execute button changes to an
illuminated light bulb.

9. Click on theRun button to run the VI, and notice that execution
highlighting animates the VI block diagram execution. Moving
bubbles represent the flow of data through the VI. Also notice that
data values appear on the wires and display the values contained in
the wires at that time, as shown in the following block diagram, just
as if you had probed the wire.

T ahk Wolurne

You also can use the single stepping buttons if you want to walk through
the graphical code, one step at a time.

10. Begin single-stepping by clicking on tBéep Overbutton, in the
toolbar.

11. Step into the Temp & Vol subVI by clicking on tBéep Into
button, in the toolbar. Clicking on this button opens the front panel
and block diagram of your Temp & Vol subVI. Click on t8&p
Over button until the VI finishes executing.

QE @
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o]

12. Finish executing the block diagram by clicking on $tep Out
button, in the toolbar. Clicking on this button completes all
remaining sequences in the block diagram.

@ End of Activity 9-5.

How Do You Customize a VI?

There are several ways to configure how your VIs execute. You access
these options by popping up on the icon pane in the upper-right corner
of the front panel and choosin Setup....

I Setup...
Edit lcon...
Show Connector

A VI Setup dialog box appears showing setup options for execution of
the VI, appearance of the panel, and documentation. You can learn how
to use these options in Activity 9-8se Setup Options for a Sub¥

this chapter. For more detailed information, see Chapt8eting up

VIs and SubVlsn theG Programming Reference Manual

Set Window Options

J Execution Options

Window Options
Documentation

SubVI Node Setup

BridgeVIEW User Manual

The Window Options control the appearance of the VI when running.
To switch from Execution Options to Window Options, click on the
downward pointing arrow in the menu bar.

You also can configure how a subVI executes. The configuration
options are available by popping up on the subVI icon (in the block
diagram of the calling VI), and choosigubVIl Node Setup... The
following illustration shows the SubVI Node Setup dialog box.
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=2 Sub¥l Node Setup

[~ Open Front Panel when loaded
[ Show Front Panel when called|
[~ Close afterwards if orginally closed

[ Suspend when called

ak. i Caticel i

Note: If you select an option from the VI Setup dialog box of a VI, the option
applies to every instance of that VI. If you select an option from the SubVI
Node Setup dialog box, the option applies only to that particular node.

Activity 9-6. Use Setup Options for a SubVI

—/
Your objective is to build a VI that prompts the operator to enter

information.

You will create a VI that launches a dialog box to obtain information
from the user upon execution. Once the user enters the information and
presses a button, the dialog box disappears.
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Front Panel

1. Openanew front panel and place some string controls and a button,
as shown in the following illustration.

=2 My Get Operator Info.vi M=l E3
File Edit Operate Project Windows Help Gt M
es | 13pt Application Font _'l Hm _'I |7|:|: _'I trfo g
=
Enter your name here: Marne Answer
I | | ——
* String Control® *String Indicator”
Yernify comect date and time: ¢ Free Label
Date dime Date Answer
| | | |
* String Control* * String Contral* # String Indicator®
Time Answer
Continue | =
* String Indicatar®
*Dialog Buttan®
[T.063 4| | Ld

Block Diagram
2. Build the block diagram shown in the following illustration.

Marne Answer
Crate Answer

Tirne Answer

3. Create the icon for the VI as shown at left. To access the lcon
Editor, pop up on the icon pane of the front panel and sEltitt

Icon.

4. Switch to the connector pane by popping up on the icon pane and
selectingShow Connector
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5. Build the connector. Notice that the default connector pane is not
what you see illustrated to the left. To get the correct connector
pane, choosPatterns from the pop-up menu on the connector.
Choose the pattern with three inputs and two outputs. Then choose
Flip Horizontal . Now you can connect tlizate andTime controls
to the two connectors on the left side of the icon, andNtnee
Answer , Date Answer , andTime Answer indicators to the three
connectors on the right side of the icon, as shown in the following
illustration. After creating the connector, return to the icon display.

Date el N Marme Anzwet
Ti Infa Cate Answer
me I tron Tirne Answer
6. Save the VI aset Operator Info.vi in the
BridgeVIEW\T utorial directory.

7. Now you can customize the VI with thé setup options to make
it look like a dialog box.

a. Pop up on the icon and sel&ttSetup. Configure the
Execution Optionsas shown in the following illustration.

=2 ¥l Setup

I Execution Options ;I

[ Show Front Panel When Loaded [~ Frirt Panel \when Y| Completes Execution
[+ Show Front Panel*#hen Called v Print Header [name, date, page #)

V¥ Close Afterwards if Originally Closed ¥ Scale to Fit
[~ Run‘shen Opened [v Surround Panel with Border

I~ Suzpend When Called

[~ Reentrant Execution

Pricrity
| 0 [Laws Pricrity] _vl

ak. I Cancel
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b. SelectWindow Options and make the selections shown in the
following illustration.

=¥ Setup

I Window Options _vI

[w Dialog Box [ Show Scroll Bars

[~ findow has Title Bar I Show Menu Bar

[~ Allows User to Close Window [ Show Taalbar

[~ Allow User to Resize Window ¥ Showe Fiun Button

[~ Allow Run-Time Pop-up Menu [~ Show Continuous Run Button

[~ Hilite <FReturn: Bodlean [w Show Abart Button

[~ Size to Sereen [+ &llovs Debugaing [Compile in debugaing code]
[ Auta-Center [~ Enable Log/Print at Completion

ar | Catcel |

8. After you finish with the/l Setup options, resize the front panel
as shown in the following illustration so you do not see the three
string indicators.

Enter your name here:

lerify correct date and time:

Tinne
[ | (I ]

9. Save and close the VI.

Now you will use this VI as a subVI.
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Front Panel

10. Open a new front panel.

11. Place a Waveform Chad@ntrols»Graph) on the front panel and
label it Temperature Data

12. Modify the scale of the chart, so that its upper limit is set to 90.0
and its lower limit is set to 70.0. Pop up on the chart and choose
ShowsLegendto hide the legend. Pop up on the chart again and
chooseShow»Paletteto hide the palette.

13. Build the rest of the front panel as shown in the following

illustration.

STOP §

Q0.0 *rectangular
stop button#
85.0-
20.0-
T3.0-
Fo.o-
u} 50
Fyeaveform chart*
I [l [ ||
*string indicator # #ztring indicator#  #string indicator #
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LHE L)
#

¥, [10d

Get M
Info &

T K
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Block Diagram

14. Create a Sequence structure and add the following to frame 0, as

shown in the following illustration.

10 0000000000000 0000000 0

et ator

2 B

atel

E

v [irEd et wi
A - e
&

3 [— N I‘Il:l:.r. 1

e

B

OO0 0 0000000000000 0000000

Get Date/Time String functiorF(nctions»Time & Dialog)—Outputs
the current date and time.

Get Operator Info VIKEunctions»Select a VI...from the
BridgeVIEW\Tutorial directory)—Pops open its front panel and
prompts the user to enter a name, the date, and the time.

Boolean constantHunctions»Boolean—Controls whether the input
date and time string are TRUE. To set this option to TRUE, click on the
constant with the Operating tool.

15. Pop up on the Sequence structure and sitiEtFrame After from
the pop-up menu.

16. Place a While Loop inside frame 1 of the Sequence structure.

17. Add the objects shown in the following illustration.
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'DDDDDDDDDDDDH1D‘]tlDDDDDDDDDDDE

Temp & ol .vi T ernperature]

HTEMF‘

yoL

ait Linitil Mext ms Multiple]

TEME Temp & Vol VI (Functions»Select a VI...from the
H '-":'I-i BridgeVIEW\T utorial directory)—Returns one temperature

measurement from a simulated temperature sensor.

Wait Until Next ms Multiple functionKunctions»Time
& Dialog)—Causes the For Loop to execute in ms.

Numeric constantHunctions»Numeri—You can also pop up on the
Wait Until Next Tick Multiple function and select Create Constant to
create automatically and wire the numeric constant. The numeric
constant delays execution of the loop for 500 ms (0.5 seconds).

)=

Not function Functions»Boolean—Inverts the value of th8TOP
button so that the While Loop executes repeatedly until you click on

%

STOP.
18. Save the VI aBop-up Panel Demo.vi in the
BridgeVIEW\T utorial directory.

19. Run the VI. The front panel of the Get Operator Info VI opens and
prompts you to enter your name, the date, and the time. Click on the
Continue button to return to the calling VI. Then temperature data
is acquired until you click on th&TOP button.

Note: The front panel of the Get Operator Info VI opens because of the options
you selected from the VI Setup dialog box. Do not try to open the front
panel of the subVI from the block diagram of the My Pop-Up Panel
Demo VI.

20. Close all windows.

@ End of Activity 9-6.
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Chapter

Loops and Charts

This chapter introduces structures and explains the basic concepts of
charts, the While Loop, and the For Loop. This chapter also provides
activities that illustrate how to accomplish the following:

« Experiment with different chart modes

* Use a While Loop and a chart

e Change the mechanical action of a Boolean switch
e Control loop timing

* Use a shift register

* Create a multiplot chart and customize your trend
e Use a For Loop

What is a Structure?

A structureis a program control element. Structures control the flow of
data in a VI. G has four structures: the While Loop, the For Loop, the
Case structure, and the Sequence structure. This chapter introduces the
While Loop and For Loop structures along with the chart and the shift
register. The Case and Sequence structures are explained in Chapter 11,
Case and Sequence Structyrekthis manual.

While and For Loops are basic structures for programming with G, so
you can find them in most of the G examples as well as the activities in
this manual. You also can find more information on loops in

Chapter 19Structuresin theG Programming Reference Manual

For examples of structures, S8&xamples\General\structs.llb
For examples of charts, s&e Examples\General\Graphs\
charts.llb
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Charts

Chart Modes

BridgeVIEW User Manual

A chart is anumeric plotting imlicator. You can fhd two types of charts
in theControls»Graph paldte: wavefornchart (or eal-time trend)and
intensity chart. You can customizgharts tomatch yourdatadisplay
requiremenrd or to display more information. Features available for
charts include: a scritlar,alegend,a paldte, a digital display, and
representdon of scaleswith respectd time.For more information
about charts, sChaper 15, Graph and Chart Controls and Indicabrs,
in your G Programmig Referene Manual.

The followingillustration showshe thre chart displa options
available fom theData Operations»Update Mode: strip chart, scope
chart, and sweep chat. The defalt mode is strip char (If the VI still
is running,the Data Operations subtmenu is thepop-up menu forthe
chart.)

Strip Chart
10.0-
s.0-
6.0-

VA VAVEAN
2.0-

0.0-
49 149

Scope Chart
10.0-
s.0-
50—

40_\/_\_/
2.0-

0.0-
100 200

Sweep Chart
100
20—
&.0-
MNAVAVEaVE
2.0+

on-
100 200
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Faster Chart Updates
You can pass an array of multiple values to the chart. The chart treats
these inputs as new data for a single plot. Refer tatthes.vi
example located i® Examples\General\Graphs\charts.lIb.

Stacked Versus Overlaid Plots
Earlier in this chapter you made a multiplot chart that had the plots
overlaid. You also can stack plots on a chart. Refer talthes.vi
example located i® Examples\General\Graphs\charts.lIb.

d

:ﬁ Activity 10-1. Experiment with Chart Modes

Your objective is to view a chart as your VI runs in strip chart mode,
scope chart mode, and sweep chart mode.

1. OpenCharts.vi , located in the following directory:
BridgeVIEW\Examples\G Examples\General\
Graphs\charts.11b.

2. Run the VI.

The strip chart mode has a scaling display similar to a paper tape strip
chart recorder. As each new value is received, it is plotted at the right
margin and old values shift to the left.

The scope chart mode has a retracing display similar to an oscilloscope.
As the VI receives each new value, it plots the value to the right of the
last value. When the plot reaches the right border of the plotting area,
the VI erases the plot and begins plotting again from the left border. The
scope chart is significantly faster than the strip chart because it is free
of the processing overhead involved in scrolling.

The sweep chart mode acts much like the scope chart, but it does not go
blank when the data hits the right border. Instead, a moving vertical line
marks the beginning of new data and moves across the display as the VI
adds new data.
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3. With the VI still running, pop up on any chart, and selzatia
Operations»Update Mode and change the current mode to that of
another chart. Notice the difference between the various charts and
modes.

Stop and close the VI.

@ End of Actlwty 10-1.

While Loops

BridgeVIEW User Manual

A While Loop is a structure that repeats a section of code until a
condition is met. It is comparable to a Do Loop or a Repeat-Until Loop
in traditional programming language.

The While Loop, shown in the following illustration, is a resizable box
you use to execute the diagram inside it until the Boolean value passed
to the conditional terminal (an input terminal) is FALSE. The VI checks
the conditional terminal at the end of each iteration; therefore, the
While Loop always executes at least once. The iteration terminal is an
output numeric terminal that contains the number of times the loop has
executed. However, the iteration count always starts at zero, so if the
loop runs once, the iteration terminal outputs 0.

conditional
terminal

iteration
terminal

The While Loop is equivalent to the following pseudocode:
Do

Execute Diagram Inside the Loop (which sets the
condition)

While Condition is TRUE
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Front Panel
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7 Activity 10-2. Use a While Loop and a Chart

Your objective is to use a While Loop and a chart for acquiring and
displaying data in real time.

You will build a VI that generates random data and displays it on a
chart. A knob control on the front panel adjusts the loop rate between
0 and 2 seconds and a switch stops the VI. You will change the
mechanical action of the switch so you do not have to turn on the switch
each time you run the VI. Use the front panel in the following
illustration to get started.

Laop Delay (sec)
OM  #free label# I
OFF Transparent Color *knob#®
Crigital display
#yertical switch* hidden
Randorn Signal 052
1.0-
0.8-
06—
0.4-
0.2-
*wavefarm chart* oo-
Crigital displ h ’
igital display shown a s

5] & [T

© National Instruments Corporation

Open a new front panel by selectifige»New.

Place a Vertical SwitchCpntrols»Boolean on the front panel.
Label the switctEnable .

Use the Labeling tool to create free labelsddiandOFF. Select
the Labeling tool, and type in the label text. With the Color tool,
shown at left, make the border of the free label transparent by
selecting the T in the bottom left corner of tBelor palette.

Place a waveform cha@@ntrols»Graph) on the front panel. Label
the chartRandom Signal . The chart displays random data in real
time.
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Note: Make sure that you select a waveform chart and not a waveform graph. In
the Graph palette, the waveform chart appears closest to the left side.

5. Pop up on the chart and cho&w®w»Digital Display, and
Show»Scroll Barto hide the palette and legend. The digital display
shows the latest value.

A 6. Rescale the chart from0 to1.0 . Use the Labeling tool to replace

the HI limit of 10.0 with 1.0 .

7. Place a knobQontrols»Numeric) on the front panel. Label the
knob Loop Delay (sec) . This knob controls the timing of the
While Loop. Pop up on the knob and desef&aw»Digital Display
to hide the digital display.

8. Rescale the knob. Using the Labeling tool, double-clickcom in
the scale around the knob, and replace it with.

Block Diagram
9. Open the block diagram and create the diagram in the following
illustration.

Fandorn S'iéna]

Loop Delay (sec)

a

a. Place the While Loop in the block diagram by selecting it from
Functions»Structures The While Loop is a resizable box that
is not dropped on the diagram immediately. Instead, you have
the chance to position and resize it. To do so, click in an area
above and to the left of all the terminals. Continue holding
down the mouse button and drag out a rectangle that
encompasses the terminals.

£57] b. Select the Random Number (0-1) function from
Fﬁﬂ Functions»Numeric.
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c. Wire the diagram as shown in the Block Diagram, connecting
the Random Number (0-1) function to the Random Signal
chart terminal, and the Enable switch to the conditional
terminal of the While Loop. Leave the Loop Delay terminal
unwired for now.

10. Return to the front panel and turn on the vertical switch by clicking
on it with the Operating tool.

11. Save the VI aRandom Signal.vi in theBridgeVIEW\Tutorial
directory.

12. Run the VI.

-

The While Loop is an indefinite looping structure. The diagram within

it executes as long as the specified condition is TRUE. In this example,
as long as the switch is on (TRUE), the diagram continues to generate
random numbers and display them on the chart.

13. Stop the VI by clicking on the vertical switch. Turning the switch
off sends the value FALSE to the loop conditional terminal and
stops the loop.

14. Scroll through the chart. Click and hold down the mouse button on
either arrow in the scrollbar.

15. Clear the display buffer and reset the chart by popping up on the
chart and choosinBata Operations»Clear Chart

Note: The display buffer default size is 1,024 points. You can increase or
decrease this buffer size by popping up on the chart and choo§ihgrt
History Length....

@ End of Activity 10-2.

Mechanical Action of Boolean Switches

You might notice that each time you run the VI, you must turn on the
vertical switch and then click thun button in the toolbar. With G, you
can modify the mechanical action of Boolean controls.

There are six possible choices for the mechanical action of a Boolean
control:

e Switch When Pressed
* Switch When Released
e Switch Until Released
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« Latch When Pressed
¢ Latch When Released
* Latch Until Released

Below are figures depicting each of these boolean switches, as well as
a description of each of these mechanical actions.

Switch When Pressed action—Changes the control value each time you
click on the control with the Operating tool. The action is similar to that
of a ceiling light switch, and is not affected by how often the VI reads
the control.

Switch When Released action—Changes the control value only after
you release the mouse button, during a mouse click, within the
graphical boundary of the control. The action is not affected by how
often the VI reads the control. This action is similar to what happens
when you click on a check mark in a dialog box; it becomes highlighted
but does not change until you release the mouse button.

Switch Until Released action—Changes the control value when you
click on the control. It retains the new value until you release the mouse
button, at which time the control reverts to its original value. The action
is similar to that of a doorbell, and is not affected by how often the VI
reads the control.

Latch When Pressed action—Changes the control value when you click
on the control. It retains the new value until the VI reads it once, at
which point the control reverts to its default value. (This action happens
regardless of whether you continue to press the mouse button.) This
action is similar to that of a circuit breaker and is useful for stopping
While Loops or having the VI do something only once each time you
set the control.

Latch When Released action—Changes the control value only after you
release the mouse button. When your VI reads the value once, the
control reverts to the old value. This action guarantees at least one new
value. As with Switch When Released, this action is similar to the
behavior of buttons in a dialog box; clicking on this action highlights
the button, and releasing the mouse button latches a reading.

Latch Until Released action—Changes the control value when you click
on the control. It retains the value until your VI reads the value once or
until you release the mouse button, depending on which one occurs last.
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d

Activity 10-3. Change the Mechanical Action
of a Boolean Switch

Your objective is to experiment with the different mechanical actions
of Boolean switches.

DN

1. Open theRandom Signal.vi from theBridgeVIEW\Tutorial
directory. The default value of th#nable switch is FALSE.

2. Madify the vertical switch so it is used only to stop the VI. Change
the switch so that you do not need to turn on the switch each time
you run the VI.

a. Turn on the vertical switch with the Operating tool.

b. Pop up on the switch and chod3ata Operations»Make
Current Value Default. This makes the ON position the default
value.

c. Pop up on the switch and choddechanical Action»Latch
When Pressed

3. Runthe VI. Click on th&nable switch to stop the acquisition. The
switch moves to the OFF position momentarily and is reset back to
the ON position.

4. Save the VI.

Note: For your reference, BridgeVIEW contains an example that demonstrates
these behaviors, called the Mechanical Action of Booleans VI. It is located
in G Examples\G Examples\General\Controls\booleans.llb

@ End of Activity 10-3.

Timing
When you ran the VI in the previous activity, the While Loop executed
as quickly as possible. However, you can slow it down to iterate at
certain intervals with the functions in tRenctions»Time & Dialog
palette.

The timing functions express time in milliseconds (ms), however, your
operating system might not maintain this level of timing accuracy. On
Windows 95/NT, the timer has a resolution of 1 ms. This is hardware
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dependent, so on slower systems, such as an 80386, you might have
lower resolution timing.

N

Activity 10-4. Control Loop Timing

AN

Your objective is to control loop timing and ensure that no iteration is
shorter than the specified number of milliseconds.

1. Openrandom signal.vi , as modified and saved in
Activity 10-2, Use a While Loop and a Chaftom the
BridgeVIEW\Tutorial directory.

2. Modify the VI to generate a new random number at a time interval
specified by the knob, as shown in the following illustration.

Randorn Signal

= Wait Until Next ms Multiple functionKunctions»Time & Dialog)—
Multiply the knob terminal by 1000 to convert the knob value in
seconds to milliseconds. Use this value as the input to the Wait Until
Next ms Multiple function.

I} Multiply function (Functions»Numerig—The multiply function
multiplies the knob value by 1000 to convert seconds to milliseconds.

Numeric constantHunctions»Numerig—The numeric constant holds
the constant by which you must multiply the knob value to get a
quantity in milliseconds. Thus, if the knob has a value of 1.0, the loop
executes once every 1000 milliseconds (once per second).
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3. Run the VI. Rotate the knob to get different values for the loop
delay. Notice the effects of the loop delay on the update of the
Random Signal display.

4. Save the VI aRandom Signal with Delay.vi in the
BridgeVIEW\T utorial directory. Close the VI.

@ End of Activity 10-4.

Preventing Code Execution in the First Iteration

The While Loop always executes at least once, because G performs the
loop test for continuation after the diagram executes. You can construct
a While Loop that pretests its conditional terminal by including a Case
structure inside the loop. Wire a Boolean input to the Case structure
selector terminal so the subdiagram for the FALSE condition executes
if the code in the While Loop should not execute.

The subdiagram for the TRUE condition contains the work of the While
Loop. The test for continuation occurs outside the Case structure, and
the results are wired to the conditional terminal of the While Loop and
the selector terminal of the Case structure. In the following illustration,
labels represent the pretest condition.

[

Actual
‘work of
Pretest FPretest
Condition uhile
Loop

Fretest
Condition
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This example has the same result as the following pseudocode:
While (pretest condition)
Do actual work of While Loop

Loop

Shift Registers

Shift registerqavailable for While Loops and For Loops) transfer
values from one loop iteration to the next. You can create a shift register
by popping up on the left or right border of a loop and sele®uhd

Shift Register.

finting Halp

Show [
Description...

Replace [
Remove While Loop

Add Shift Reqgister
Make Contents Into Subll

The shift register contains a pair of terminals directly opposite each
other on the vertical sides of the loop border. The right terminal stores
the data upon the completion of an iteration. That data shifts at the end
of the iteration and appears in the left terminal at the beginning of the
next iteration, as shown in the following illustration. A shift register can
hold any data type—numeric, Boolean, string, array, and so on. The
shift register automatically adapts to the data type of the first object you
wire to the shift register.
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Initial

Before Loop Begins First Iteration

You can configure the shift register to remember values from several
previous iterations. This feature is useful for averaging data points. You
create additional terminals to access values from previous iterations by

popping up on the left or right terminal and chooshugl Element. For

example, if a shift register contains three elements in the left terminal,
you can access values from the last three iterations, as shown in the

following illustration.

Previous values are

available at the left
terminals

Contains i-1 — = [wr]—p
Contains i-2 — = [w]—> Latest value
Contains i-3 — 3 [wr]—> passes to

right terminal

Pop up on left
terminal to add
new elements or
use Positioning
tool to resize the
left terminal to
expose more
elements

Pop up on
border for
new shift register
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7 Activity 10-5. Use a Shift Register

Your objective is to build a VI that displays a running average on a
chart.

H@

Front Panel

1. Open a new front panel and create the objects as shown in the
following illustration.

Fiandom Plot

E. 20- Flot0
oM
g OFF 15-

*Wertical Switch 1.0-

Default -= OM :

Mechanical Action 05

Lateh when Prezsed - “\yfavefam Chart®

00- Diigital Display &
. 6 Scrollbar showing

* Free Label®
Tranzparent Labels 1l ﬂ ﬂﬂ ﬂ IT ll—l:ﬂ

e 0

2. Change the scale of the Waveform chart to range &onto 2.0 .

3. After adding the vertical switch, pop up on it and seléethanical
Action»Latch When Pressedand set the ON state to be the default
by choosingOperate»Make Current Values Default

Block Diagram

4. Build the block diagram shown in the following illustration.

F atdomn Plat]

)
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5. Add the While LoopFunctions»Structures in the block diagram
and create the shift register.

E a. Pop up onthe left or right border of the While Loop and choose
Add Shift Register.

b. Add an extra element by popping up on the left terminal of the
shift register and choosingdd Element. Add a third element
in the same manner as the second.

Random Number (0-1) functiofr@nctions»Numeri—This function
generates random data ranging between 0 and 1.

Compound Arithmetic functiorFunctions»Numerig—In this activity,

the compound arithmetic function returns the sum of random numbers
from two iterations. To add more inputs, pop up on an input and choose
Add Input from the pop-up menu.

|
[ + ]

Divide function Functions»Numerig—In this activity, the divide
function returns the average of the last four random numbers.

Numeric ConstantHunctions»Numerig—During each iteration of the
While Loop, the Random Number (0-1) function generates one random
value. The VI adds this value to the last three values stored in the left
terminals of the shift register. The Random Number (0-1) function
divides the result by four to find the average of the values (the current
value plus the previous three). Then the average is displayed on the
waveform chart.

E] 3

Wait Until Next ms Multiple functionKunctions»Time & Dialog)—

This function ensures that each iteration of the loop occurs no faster
than the millisecond input. The input is 500 milliseconds for this
activity. If you pop up on the icon and chod3ow»Label| the label
Wait Until Next ms Multiple appears.

6. Pop up on the input of the Wait Until Next ms Multiple function
and selecCreate Constant A numeric constant appears and is
automatically wired to the function.

Qi

7. Type500 in the label. The numeric constant wired to the Wait Until
Next ms Multiple function specifies a wait of 500 milliseconds
(one half-second). Thus, the loop executes once every half-second.

on
]
2

Notice that the VI initializes the shift registers with a random number.
If you do not initialize the shift register terminal, it contains the default
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value or the last value from the previous run and the first few averages
are meaningless.

8. Run the VI and observe the operation.

9. Save this VI aRandom Average.vi in the
BridgeVIEW\Tutorial directory.

Note: Remember to initialize shift registers to avoid incorporating old or default
data into your current data measurements

@ End of Activity 10-5.

Using Uninitialized Shift Registers

You initialize a shift register by wiring a value from outside a While
Loop or For Loop to the left terminal of the shift register. Sometimes,
however, you want to execute a VI repeatedly with a loop and a shift
register, so that each time the VI executes, the initial output of the shift
register is the last value from the previous execution. To do that, you
must leave the left shift register terminal unwired from outside the loop.
Leaving the input to the left shift register terminal unwired preserves
state information between subsequent executions of a VI.

The following illustration shows an example of a subVI that calculates
the running average of four data points. The VI uses an uninitialized
shift register (with three additional elements) to store previous data
points.
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=0 Running Average.vi _ (O]
File Edt Operate Project Windows Help Bso
| 13pt Application Font average
new input unning average
3000 0.00
7063 4 | [
=2 Running Average.vi Diagram |_ (O] x|
File Edit Operate Project “Windows Help Boa
= P I 13pt Applicafwerag:
P
= 4.00 B
=
7063 4] | ﬂj

Each time the VI is calledunning average is computed from the

new input and the previous three values. Then the new value is saved
into the shift register, and the previous two values are moved up in the
shift register. There is no input value wired to the input side of the left

shift registers, so all three values are preserved for the next execution
of the VI.

Because this subVI has nothing wired to the condition terminal, it
executes exactly once when called. The While Loop in this subVI is not
used to loop several times, but to store values in the loop shift registers
between calls.

When the Running Average VI is loaded into memory, the uninitialized
shift registers are set to zero automatically. If the shift registers are
wired to Boolean values, the initial value is FALSE.
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N

Activity 10-6. Create a Multiplot Chart and
Customize Your Trends

1
Your objective is to create a chart that can accommodate more than
one plot.

DN

Front Panel

1. Openth&andomAverage.vi  you created in Activity 10-3)se a
Shift Register

2. Modify the Front Panel as shown in the following illustration.

0.20
B 05 |

Enable R andorn Flat

ON
OFF
Afertical Switch®
Default -> Ok .
Mechanical Action BW‘TFBD'WI%EH
Latch *when Preszed igital Lhisplay ¢
Scrollbar showing

)25 B
TR Y

a. If the scrollbar is present, hide it by popping up on the chart
and selectingshow»ScrollBar.

b. Using the Positioning tool, stretch the legend to include two
plots.

c. Show the digital display by popping up on the chart, and
choosingShow»Digital Display. Move the legend if necessary.

d. Rename Plot O tOurrent Value by double-clicking on the

x‘ﬁj. label with the Labeling tool and typing in the new text. Rename
plot 1 toRunning Avg in the same way.

e. For theCurrent Value  plot, change the interpolation to
unconnected, the point style to square, and the color to green.
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Block Diagram
3. Modify the block diagram, as shown in the following illustration,
to display both the average and the current random number on the
same chart.

R andom Plot]

500 g

Erable

E@ Bundle function Functions»Clusted—In this activity, the Bundle

function bundles the average and current value for plotting on the chart.
The bundle node appears as shown at left when you place it in the block
diagram. You can add additional elements by using the Resizing cursor
(accessed by placing the Positioning tool at the corner of the function)
to enlarge the node.

Note: The order of the inputs to the Bundle function determines the order of the
plots on the chart. For example, if you wire the raw data to the top input of
the Bundle function and the average to the bottom, the first plot
corresponds to the raw data and the second plot corresponds to the average.

4. From the front panel, run the VI. The VI displays two plots on the
chart. The plots are overlaid. That is, they share the same vertical
scale.

5. From the block diagram, run the VI with execution highlighting
turned on to see the data in the shift registers.

6. Turn execution highlighting off. From the front panel, run the VI.
While the VI is running, use the buttons from the palette to modify
the chart. You can reset the chart, scale the X or Y axis, and change
the display format at any time. You also can scroll to view other
areas or zoom into areas of a graph or chart.

You can use thX andY buttons to rescale the X and Y axes,
respectively. If you want the graph to autoscale either of the scales
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=

on autoscaling.

£l
Elid

of the chart.

continuously, click on the lock switch to the left of each button to lock

You can use the other buttons to modify the axis text precision or to
control the operation mode for the chart. Experiment with these buttons
to explore their operation, scroll the area displayed, or zoom in on areas

7. Formatthe scales of the waveform chart to represent either absolute
or relative time. To select the x scale time format, pop up on the
chart and seledtormatting....

a. Choose absolute time by selecting Tirae & Date option

from theFormat and Precisionmenu ring. This changes the
dialog box to the one shown below. For the waveform chart to
start at a certain time and increment at certain intervals, you
can edit thexo anddX values respectively.

=0 X Scale Formatting
Format and Precizion: Example:
: I Time & Date vI 07:26:39 P4
Scale Style Mapping Mode —— 02/17/1995
v e Linear ¥ Time
— s A AMPM 7 HH:MM
G””@“”ml___u  24hour 7 HH:MM:55
¥ Az
Seconds Precision: I_IJ
[~ [T vass
~Scaling Factars lv|-Date
X dH[H:MM:55] DA i~ Dan't Show Year
|12:uu:un.uu PM | [10:00.00 DM ¥ 2 Digit ‘rear
1072441336 Y MID 7 4 DigitYear
kK I Cancel |

b. Format the chart to display the data starting from noon,
Oct. 24, 1996 and increment every 10 minutes, as shown
above.

Note: Modifying the axis text format often requires more physical space than was
originally set aside for the axis. If you change the axis, the text may become
larger than the maximum size that the waveform can correctly present. To
correct this, use the Resizing cursor to make the display area of the chart

smaller.

BridgeVIEW User Manual
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8. To select the relative time format, seldcimeric from theFormat
and Precisionmenu ring. Then you can select tRelative Time
(seconds)option in the dialog box and represent the time in
seconds. Modify the dialog box, as shown below, and then select

Close
=0 ¥ Scale Formatting [ x|
Format and Precision: Example:
. I MHumeric vI 15
Scale Style tapping Mode —
e #  Linear
o B I Decimal ;I
Grid Optiong
] [T s [0 Digis of Fresision

@ m P i~ Floating Paint Maotation

¥ Scientific Notation
rScaling Factors————————————————— ¥~ Engineering Motation
#0 s i+ Relative Time [seconds)
J0.00E+0 |1.00E+0

ak. I Cancel

9. Run the VI.
10. Save the VI aBlultiple Random Plot.vi in the
BridgeVIEW\T utorial directory.
@ End of Activity 10-6.

For Loops

A For Loop is a resizable structure. Like the While Loop, it is not
dropped on the diagram immediately. Instead, a small icon representing
the For Loop appears in the block diagram, and you have the
opportunity to size and position it. To do so, first click in an area above
and to the left of all the terminals. While holding down the mouse
button, drag out a rectangle that encompasses the terminals you want to
place inside the For Loop. When you release the mouse button, G
creates a For Loop of the size and position you selected. You place the
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For Loop on the block diagram by selecting it from
Functions»Structures

Loop Count —» [
Numerical Input

Numerical
Output

[i]—

The For Loop executes the diagram inside its border a predetermined
number of times. The For Loop has two terminals, explained below.

E Count terminal (an input terminal)—The count terminal specifies the
number of times to execute the loop.

m Iteration terminal (an output terminal)—The iteration terminal contains
the number of times the loop has executed.

The For Loop is equivalent to the following pseudocode:
Fori=0to N-1

Execute Diagram Inside The Loop

The following illustration shows a For Loop that generates 100 random
numbers and displays the points on a chart.

[roof—™

Chart

"EEF

=
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Numeric Conversion

Until now, all the numeric controls and indicators you have used have
been double-precision, floating-point numbers represented with 32 bits.
G, however, can represent numerics as integers (byte, word, or long) or
floating-point numbers (single-, double-, or extended-precision). The
default representation for a numeric is a double-precision,
floating-point.

If you wire two terminals together that are of different data types,

G converts one of the terminals to the same representation as the other
terminal. As a reminder, G places a gray dot, calledeacion doton

the terminal where the conversion takes place.

E For example, consider the For Loop count terminal. The terminal
representation is a long integer. If you wire a double-precision,
floating-point number to the count terminal, G converts the number to
a long integer. Notice the gray dot in the count terminal of the first For
Loop.

Double Precision

N
G /
ray
Dot m m

Note: When the VI converts floatingpoint numbers to integers, it rounds to the
nearest integer. If a number is exactly halfway between two integers, it is
rounded to the nearest even integer. For example, the VI rounds 6.5 to 6,
but rounds 7.5 to 8.

d

Activity 10-7. Use a For Loop

Your objective is to use a For Loop and shift registers to calculate the
maximum value in a series of random numbers.
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Front Panel

1. Open anew front panel and add the objects shown in the following

illustration.
[Mawirurn Yalue] [Random Catd
1.0+ [ooo ]
0.8-
06—
04-
0.2-
o.o- |
0 S50
L1 [ ]
a. Place adigital indicator on the front panel and latdximum
Value .
z b. Place a waveform chart on the front panel and lal&ritiom
A Data . Change the scale of the chart to range foainto 1.0 .
T

c. Pop up on the chart and cho@&w®w»Scrollbarand
Show»Digital Display. Pop up and hide the palette and legend.

d. Resize the scrollbar with the positioning tool.

Block Diagram
2. Open the block diagram and modify it as shown in the following

|| illustration.
¥

Fandorn Data

DEL

Maxirnurn Yalue

&

Maz & Min|
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3. Place a For LoopgHunctions»Structureg on the block diagram.

E 4. Add the shift register by popping up or right-clicking on the right
or left border of the For Loop and choosiadd Shift Register.
You can learn more about shift registers in the next section.

5. Add the following objects to the block diagram.

| Random Number (0-1) functiofrgnctions»Numeric)—This function
Fﬁlﬂ generates the random data.

Numeric Constantunctions»Numerig—The For Loop needs to know
how many iterations to make. In this case, you execute the For Loop 100
times.

Numeric ConstantHunctions»Numerig—You set the initial value of
the shift register to zero for this exercise because you know that the
output of the random number generator is from 0.0 to 1.0.

You must know something about the data you are collecting to initialize
a shift register. For example, if you initialize the shift register to 1.0,
then that value is already greater than all the expected data values, and
is always the maximum value. If you did not initialize the shift register,
then it would contain the maximum value of a previous run of the VI.
Therefore, you could get a maximum output value that is not related to
the current set of collected data.

EEL

g Max & Min function Functions»Comparisor)—Takes two numeric

: inputs and outputs the maximum value of the two in the top right corner
and the minimum of the two in the bottom right corner. Because you
only are interested in the maximum value for this exercise, wire only the
maximum output and ignore the minimum output.

6. Wire the terminals as shown. If the Maximum Value terminal were
inside the For Loop, you would see it continuously updated, but
because it is outside the loop, it contains only the last calculated
maximum.

Note: Updating indicators each time a loop iterates is tirnensuming and you
should try to avoid it when possible to increase execution speed.

7. Run the VI.
8. Save the VI a€alculate Max.vi in theBridgeVIEW\Tutorial
directory.

A27 End of Activity 10-7.
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Case and Sequence
Structures

This chapter introdces he basicconceps of Case ad Sequence
structuresand provides activitiehat explain thefollowing:

* Howto uethe Gase dructure
* Howto usethe Segence structure
 What seqgence locals are and how tgse them

Both Case and $@ence structures can haweiltiple suliagrams,
configured lke a declof cards, of whichonly oneis visible at a time.
At the top of each structure border & the subdiagram displayindow,
which contains adiagram identifer in the centerand decrementand
increment buttons at each side. Thagtam identifier indicates which
subdiagramcurrenty is displayed. For Casestructuresa diagram
identifier is either TRUE or FALSE. For Sequerastrudures,adiagram
identfier is the numberof the framem the sequenced(to n — 1).

Clicking onthe decremetr(left) orincremen(right) button displayghe
previousor next sibdiagram, repectively. Incrementing from the last
subdiagram displgs the first suldiagram, and decrmenting from the

first subdiagram displaythe last.

For more information alout Case and Sequenceustiures, refer to
Chapter 18structuresin the G Programmirg Reference Mnual.

Case Structure

The Case structure béwo or nore subdiagramspr cases exadly one
of which executewhen e structureexecutes This depends on the
value ofthe Boolearor numeric scalayou wireto theexternalside of
the selection terminar selector If aBooleanis wiredto the selector,
the structure has two cases, FALSE and TRUE. If a numeric isiwore
the selector, the structure can have from®°— 1 cases. Initially, only
the 0 and 1cass ae avaiable.
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A Case structure is shown in the following illustration.

Note: Case statements in other programming languages generally do not execute
any case if a case is out of range. If you do not want out-of-range values to
activate the highest or lowest cases in BridgeVIEW, you either must pretest
the selector data for out-of-range numbers, or include a trap case that does

nothing for out-of-range values.

N

Activity 11-1. Use the Case Structure

AN

Your objective is to build a VI that checks a number to see if it is
positive. If the number is positive, the VI calculates the square root of
the number; otherwise, the VI returns an error.

Front Panel

1. Open a new front panel and create the objects as shown in the
following illustration.

Square Root Value

*digital control* *digital indicator *

|—99999.DD indicates an E-rru:url

#free label#®
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TheNumber control supplies the number. TBquare Root Value
indicator displays the square root of the number. The free label acts as
a note to the user.

Block Diagram
2. Build the diagram as shown in the following illustration.

Square Root Malue

Errar...
Megative Murnber

Selector

3. Place a Case structurreufictions»Structureg in the block
diagram. Enlarge the Case structure by dragging one corner with
the Positioning tool.

Greater Or Equal To 07? functioRynctions»Compariso)—Returns a
TRUE if the number input is greater than or equal to 0.

Square Root functiorFunctions»Numerig—Returns the square root
of the input number.
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%

Errar...

Megative Murnber

Note:
VI Logic

Numeric ConstantRunctions»Numerid—In this activity, the constant
indicates the numeric value of the error.

One Button Dialog functionFunctions»Time & Dialog)—In this
activity, the function displays a dialog box that contains the message
Error...Negative Number

String ConstantKunctions»String)—Enter text inside the box with the
Labeling tool.

The VI executes either the TRUE case or the FALSE case. If the number
is greater than or equal to zero, the VI executes the TRUE case and
returns the square root of the number. The FALSE case outputs —
99999.00 and displays a dialog box with the message

Error...Negative Number

You must define the output tunnel for each case. When you create an
output tunnel in one case, tunnels appear at the same position in all the
other cases. Unwired tunnels appear as white squares.

4. Return to the front panel and run the VI. Try a number greater than
zero and a number less than zero by changing the value in the
digital control you labeleflumber. Notice that when you change
the digital control to a negative number, BridgeVIEW displays the
error message you set up in the FALSE case of the Case structure.

5. Save the VI aSquare Root.vi in the BridgeVIEW\Tutorial
directory.

The block diagram in this activity has the same effect as the following
pseudocode in a text-based language.

if (Number >= 0) then

Square Root Value = SQRT(Number)

else

Square Root Value =-99999.00

Display Message "Error...Negative Number"
end if

@ End of Activity 11-1.

BridgeVIEW User Manual
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Sequence Structures

The Sequence structure, which looks like frames of film, executes block
diagrams sequentially. In conventional programming languages, the
program statements execute in the order in which they appear. In data
flow programming, a node executes when data is available at all of the
node inputs, although sometimes it is necessary to execute one node
before another. BridgeVIEW uses the Sequence structure as a method
to control the order in which nodes execute. BridgeVIEW places the
diagram that the VI executes first inside the border of Frame 0, it places
the diagram it executes second inside the border of Frame 1, and so on.
As with the Case structure, only one frame is visible at a time.

A Sequence structure is shown in the following illustration.

1[0.1]

Ooo0oao

d

:ﬁ Activity 11-2. Use a Sequence Structure

Your objective is to build a VI that computes the time it takes to
generate a random number that matches a given number.

Front Panel

1. Open a new front panel and build the front panel shown in the
following illustration. Be sure to modify the controls and indicators
as described in the text following the illustration.
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Block Diagram

BridgeVIEW User Manual

= Time to Match.vi =] E3
File Edit Operate Project “Windows Help

E{>|{s§| i i 11 I | 130t Application Font [ +| 35 «| |0= =

MNumber to Match Current Number
#50 50
*digital contral* *digital indic.ator®
Data Range Precizion = 0
tin =10
IMaH = th ; # of iterations
nerement =
Default = 50 135
Out of range -> Suspend *digital indicator
Precizion = 0 Reprezentation -» 132

Tirne o batch

0.23 ZEC

[T.063 4 ILIj

TheNumbertoMatch  control contains the number you want to match.
The Current Number  indicator displays the current random number.
The# of iterations indicator displays the number of iterations
before a matchlime to Match  indicates how many seconds it took to
find the matching number.

2. Open the block diagram.

3. Place the Sequence structurarfctions»Structures in the block
diagram.

4. Enlarge the structure by dragging one corner wittRésizing
cursor.
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5. Create a new frame by popping up on the frame border and choose
Add Frame After. Repeat this step to create frame 2.

6. Build the block diagram shown in the following illustrations.

=0 Time to Match_vi Diagram
File Edit Operate Project Windows Help
:{}IQEI @i T} I @ I..ullﬁ’lﬁi | 13pt &pplication Fort = |3 =] | 0= =]
0000000000000 00y () Mid00000ooooooooomg j
Get initial tine
Tick Count [ms
+

m N s S

TO63 4| | aw

© National Instruments Corporation 11-7 BridgeVIEW User Manual



Chapter 11 Case and Sequence Structures

=2 Time to Match.vi Diagram M=] E3
File Edit Operate Project Windows Help

q>|{§!_-| @i T} I @ h'lﬁ"ﬁi | 13pt Application Font =] [$ =] [Ga =]

1000000000000 0000 1 2eEC 000000 oooo0oooo j

Performn Auta M atch, vi

# of iterations|

MHumber to Match

|nerement

i startz at 0
——— 0 increment by 1

+
OO0D0000000000000000000000000000000000 O -
[

63 «| |

=2 Time to Match.vi Diagram _ [Of x|
File Edit Operate Project Windows Help

::)I{E_}I @i I I @ ‘EIIE’L}@; | 13pt Application Fort | = | |=F-' =] ITIZI: =]

jooooooooooo00000zpi0d00o0oooooooooot =

Get final time. Compute time delay in seconds.

Tirne to Match

+
OO0 Oo000o0000000000000000000000000000«C0 0 C -
T.063 4| [
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Frame 0 in the previous illustration contains a small box with an arrow
in it. That box is ssequence locatariable which passes data between
frames of a Sequence structure. You can create sequence locals on the
border of a frame. Then, the data wired to a frame sequence local is
available in subsequent frames. However, you cannot access the data in
frames preceding the frame in which you created the sequence local.

7. Create the sequence local by popping up on the bottom border of
Frame 0 and choosingdd Sequence Local

The sequence local appears as an empty square. The arrow inside the
square appears automatically when you wire a function to the sequence
local.

8. Finish the block diagram as shown in the opening illustration of the
Block Diagramsection.

Tick Count (ms) functionRunctions»Time & Dialog)—Returns the
number of milliseconds that have elapsed since power on. For this
activity, you need two Tick Count functions.

Random Number (0-1) functiofrnctions»Numeri—Returns a
random number between 0 and 1.

Multiply function (Functions»Numerig—In this activity, the function
multiplies the random number by 100.

Numeric Constant functior-(nctions»Numerig—In this activity, the
numeric constant represents the maximum number that can be
multiplied.

Round to Nearest functiofr@nctions»Numerid—In this activity, the
function rounds the random number between 0 and 100 to the nearest
whole number.

Not Equal? functionRunctions»Comparisor)—In this activity, the
function compares the random number to the number specified in the
front panel and returns a TRUE if the numbers are not equal. Otherwise,
this function returns FALSE.

Increment functionFunctions»Numerig—In this activity, the function
increments the While Loop count by 1.

Subtract functionKunctions»Numeric—In this activity, the function
returns the time (in milliseconds) elapsed between frame 2 and frame 0.
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>

Divide function Eunctions»Numerid—In this activity, the function
divides the number of milliseconds elapsed by 1000 to convert the
number to seconds.

Numeric constantHunctions»Numeric—In this activity, the function
converts the number from milliseconds to seconds.

In Frame 0, the Tick Count (ms) function returns the current time in
milliseconds. This value is wired to the sequence local, where the value
is available in subsequent frames. In Frame 1, the VI executes the While
Loop as long as the number specified does not match the number that
the Random Number (0-1) function returns. In Frame 2, the Tick Count
(ms) function returns a new time in milliseconds. The VI subtracts the
old time (passed from Frame 0 through the sequence local) from the
new time to compute the time elapsed.

9. Return to the front panel and enter a number insid=uher to
Match control and run the VI.

10. Save the VI agimetoMatch.vi in theBridgeVIEW\Tutorial
directory.

@ End of Activity 11-2.

BridgeVIEW User Manual
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This chapter describes objects called attribute nodes, which are special
block diagram nodes that control the appearance and functional
characteristics of controls and indicators.

With attribute nodes, you can set attributes such as display colors,
visibility, position, blinking, trend scales, and many more. To create an
attribute node, sele€reate»Attribute Node from the pop-up menu of
the front panel object or from the terminal in the block diagram, as
shown in the following illustration.

digital contral

[ ELL
Change to Indicator
Hide Contral
Find Contral
Show 3
Data Operations

Create Attibute Mode

Representation  p
Create Constant
Create Control

Create Indicator

You can modify the characteristic listed in the node or several
characteristics by expanding the node. To expand a node, select it with
the Positioning tool. Place your mouse over the node, and when your
cursor changes to a frame in the corner of the node, drag it to the desired
size. Then, you can select attributes by clicking on the node with the
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BridgeVIEW User Manual

Operating tool and choosing the desired attribute from the pop-up
menu, as shown in the following illustration.

digital control

Key Focus

Pasition 4
Size 4
Blink.

Format & Precizion  k
Mumeric Text Colors p

digital control digtal control digtal contral]
*isibleg 1"igible, v igible

| ! + Dizahled

| ' *key Focug|

! ! v Position

! i v Sire

e

v Blink

Because there are many different attributes for front panel objects, you
can use the Help Window from the Help menu to display the
descriptions, data types, and acceptable values of attributes. For more
information about accessing help in BridgeVIEW, see the sektion

Do You Access Online Heljir? Chapter 2BridgeVIEW Environmenbf

this manual.

With attribute nodes, you can assign characteristics or read the current

state of an attribute by popping up on the attribute and selechiagge
to Read
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) Activity 12-1. Use an Attribute Node

Your objective is to create a VI that indicates a high limit condition
using attribute nodes. You will use ti&ink andFill Color attributes
of a Tank indicator to indicate whether a randomly generated tank
level has gone above the user-defined limit.

@@

Front Panel

1. Open a new front panel and create it as shown in the following
illustration.

= Tank Limit. vi =] E3

File Edit Operate Project “Windows Help @
E{)I{s%l /f@\ i 1] I | 13pt Application Font =] 8 =] |52 =] 2155
=l
100.0 Tank, Lirnit S etting
o0 B7.21 500
ED:D— * Digital Control *
40.0-
20.0-
0.0-

*Tank *

* Fiectangular Stop Button

7063 4] | ﬂj

2. Rescale the tank from0 to 100.0 .
3. Set the default Limit Setting to 1%6.00 .
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Block Diagram

W

| V @
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4. Create the block diagram as shown below.

=2 Tank Limit_vi Diagram

Fil= Edit Dperate Project Windows Help

@I@, M @ ‘Ellﬁ’l&z%i | 13pt Application Fart =] |5 =]

Fi andom Mumber [0-1

ait Lintil Mext ms Multiple]

r zto Mot ==
o 000 s

7063 « I LlJJ

Not function Functions»Boolean—In this exercise, the Not function
inverts the value of th8top button so that the While Loop executes
repeatedly until you click on th®top button. (The default state of the
button is FALSE.)

Random Number Generatdfuynctions»Numerig—Generates raw
data between 0 and 1 to fill the tank on your front panel. This value is
multiplied by 100 to provide a value between 0 and 100.

Greater or Equal®nctions»Comparison—Compares the raw data to
the Limit Setting input. If the value is equal to or larger than the limit
input, a TRUE value is passed to the Case Structure.

Attribute Node (Pop up on the Tank terminal)—Select
Create»Attribute Node from the Tank terminal. Pop up on the attribute
and selecfFill Color.

Color Box ConstantRunctions»Numeric»Additional Numeric
Constantg—Wire this constant to define a red color to Fill Color in the
TRUE case and a blue color in the FALSE Case. Pop up on the constant
with the Color tool in order to select the color.
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Wait Until Next ms Multiple Functions»Time & Dialog)—Wire a
ﬁ numeric constant of 1000 to execute the loop every second.

EX 5.

Run the VI. The level of the tank is compared toLfihet

Setting  control. If the tank value is greater than or equal to the
Limit Setting value, the tank color changes to red. If the data falls
below the limit, the color of the tank changes to blue.

Save the VI aFank Limit.vi in theBridgeVIEW\Tutorial
directory.

@ End of Activity 12-1.

© National Instruments Corporation
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This chapteiintroduces the basic oncepts ofpolymorphism, arrays,
clusters, and grapbhand provides activities that explaauto-indexing
and the Graph ad Analysis ViIs.

What is Polymorphism?

Polymorphismis theahility of a funcion to adjusto input data of
different types, dinensions,or representatios. Most G functiors are
polymorphic. Fo exampe, the following illustratons show somefahe
polymorphiccombinatons of theAdd function.

Combination Result

Scalar + Scalar > Sealar

Scalar + Array AR > zlclzlels] array
2]5]z]2]o]

ArFay + Array > HEABE NG
[1]4]1]¢]3]

In the first combinaibn, the two scalars ax added togethegnd the
result sascalar. In tke second combination, ¢#scalar § added to each
element ofthe array, andthe resuiis an aray. An arrayis a colkction
of data For more detailé informaion abou arrays, se¢he fdlowing
section. In thethird combnation, eachelement ofone array is added to
the correponding elemenof the other arrayYou also can usether
combinatiors, such aslustes of numericsor arrays of clusters.

You can aply these principleso other Gfunctions and datatypes.
G functions are polyorphicto different degreesSame functions
might accep numericandBoolean inpts, othersmight accet a
combination ofany other data types. Fororeinformation aéout
polymorphism, se®nline Reference»Function and VI Reference
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Arrays

An array consists of a collection of data elements that are all the same
type. An array has one or more dimensions and ugte 2 elements

per dimension, memory permitting. You access each array element
through its index. The index is in the range Mte 1, wheren is the
number of elements in the array. The following 1D array of humeric
values illustrates this structure. Notice that the first element has

index 0, the second element has index 1, and so on.

indfex 0 1 2 3 4 5 6 7 8 9
10-elementarray | 1.2] 3.2] 8.2] 8.0[ 4.8 5.1]6.0] 1.0] 2.5] 1.7]

How Do You Create and Initialize Arrays?

If you need an array as a source of data in your block diagram, you can
chooseFunctions»Array and then select and place the array shell on
your block diagram. Using the Operating tool, you can choose a
numeric constant, Boolean constant, or string constant to place inside
the empty array. The following illustration shows an example array
shell with a numeric constant inserted into the array shell.

To create an array, selestray & Cluster from theControls palette
and place the array shell on your front panel. Then select an object
(numeric, for example) and place that inside the array shell. This
creates an array of numerics.

Note: You also can create an array and its corresponding control on the front
panel and then copy or drag the array control to the block diagram to create
a corresponding constant.

For more information on how to create array controls and indicators on
the front panel, see Chapter Bray and Cluster Control and
Indicators in theG Programming Reference Manual
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There are severavaysto creaé and initialize arrays on the block
diagram. Sme block diagramfunctions also prodice arraysas the
following illustration shows.

String to Byte Array Sine Pattern

x[i]=ASCII code
%Eﬂ 23456739 AECDEF H-@ OHIh character

Array Controls, Constants, and Indicators

You creak array controls, constants, and ilicators on the frat panel
or block diagramby combining an array Isell with a rumeric, Boolean,
string, or cluster.An array element cawt be another array, chart, or
graph For examples of arrayssee G Examples\ General\

arr ays.llb

Auto-Indexing

For Loop and While Loop stuctures can irdex and accurulate arrgs
attheir boundaries automatically. These capaigicollectively are
calledauto-indexing. When you enablauto-indexing andwire an aray
of any dimensiorirom an eternal nale to an inpt tunnel on theloop
border, componenbf that arrg enter thdoop, one at a timestarting
with the first comporent. The loop indexes scdar dements from

1D armrays, 1D arrays from 2D arrays, and soro The opposite action
occurs at outputunnels—elemetaccumul@e sequenally into

1D arrays, 1D arrays acumulat into 2D arrays, and so on.

Note: Auto-indexing isthe default fa every array wired to a For Loaprou can
disable auteindexing by popping up on the tunnel (entry point of the input
array) and selectindisable Indexing.
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tunnel ~

[mBL] E\ H

Disable Indexing,.
Array Tools
Create Constant
Create Control
Create Indicator

By default, auto-indexing is disabled for every array wired to a While
Loop. Pop up on the array tunnel of a While Loop to enable
auto-indexing.

N

Activity 13-1. Create an Array with
— Auto-Indexing

Your objective is to create an array using the auto-indexing feature of
a For Loop and plot the array in a waveform graph.

AN

You will build a VI that generates an array using the Generate
Waveform VI and plots the array in a waveform graph. You also will
modify the VI to graph multiple plots.

Front Panel

aveform Graph
15-

=

1.0+

05—

0.0

-0.5- T T T T
] 20 40 (=] a0 100
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Open a new front panel.

iJIET] 2. Place an array shell fro@ontrols»Array & Cluster in the front
W] panel. Label the array sh&llaveform Array
3. Place adigital indicator fro@ontrols»Numeric inside the element

display of the array shell, as the following illustration shows. This
indicator displays the array contents.

|".'."avef-:-r'm .ﬁ.r'r'al,||

4. Place a waveform graph froBontrols»Graph in the front panel.
Label the grapiwaveform Graph

I 5. Enlarge the graph by dragging a corner withRlesizingcursor.

Hide the legend and palette.

Disable autoscaling by popping up on the graph and deselecting
Y Scale»Autoscale Y

A 8. Use the Text tool to rescale the Y axis to range frorm to 1.5 .

Block Diagram

9. Build the block diagram shown in the following illustration.

Generate ‘Waveform
WiLE II N ="

(cal |

W' avefarm .ﬁ.rrag

[DEBL]
WALE Generate Waveform VIHunctions»Select a VI...from the
v"ﬂ‘w BridgeVIEW\T utorial directory)—Returns one point of a waveform.

The VI requires a scalar index input, so wire the loop iteration terminal

to this input.
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Notice that the wire from the Generate Waveform VI becomes thicker
as it changes to an array at the loop border.

The For Loop automatically accumulates the arrays at its boundary.
This is called auto-indexing. In this case, the numeric constant wired to
the loop count numeric input has the For Loop create a 100-element
array (indexed 0 to 99).

Bundle function Functions»Cluste)—Assembles the plot components
into a cluster. You need to resize the Bundle function icon before you
can wire it properly. Place the Positioning tool on the lower-left corner
of the icon. The tool transforms into the Resizing cursor shown at left.
When the tool changes, click and drag down until a third input terminal
appears. Now, you can continue wiring your block diagram as shown in
the previous illustration.

Numeric ConstantHunctions»Numerig—Three numeric constants set
the number of For Loop iterations, the initial X value, and the delta
X value. Notice that you can pop up on the For Loop count terminal,
shown at left, and select Create Constant to add and wire a numeric
constant for that terminal automatically.

10. From the front panel, run the VI. The VI plots the auto-indexed
waveform array on the waveform graph. The inikadalue is O and
the deltaX value is 1.

11. Change the deltd value to 0.5 and the initia{ value to 20. Run
the VI again.

Notice that the graph now displays the same 100 points of data with a
starting value of 20 and a delaof 0.5 for each point (see the X axis).

In a timed test, this graph might correspond to 50 seconds worth of data
starting at 20 seconds.

12. You can view any element in the waveform array by entering the
index of that element in the index display. If you enter a number
greater than the array size, the display dims, indicating that you do
not have a defined element for that index.

If you want to view more than one element at a time, you can resize the
array indicator. Place the Positioning tool on the lower right corner of
the array. The tool transforms into the Resizing cursor shown at left.
When the tool changes, drag to the right or straight down. The array
now displays several elements in ascending index order, beginning with
the element corresponding to the specified index, as the following
illustration shows.
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W avetorm Arra W avetorm Arra

In the previous block diagram, you specified an iniXand a delta

X value for the waveform. The default initidlvalue is zero and the
deltaX value is 1. So, you can wire the waveform array directly to the
waveform graph terminal without the initiland deltaX specified, as

the following illustration shows.

1oo]—MN
Generate Waweform
e ‘w'aveform Graph
[oEBL]

™,
1T armay

I;v’%

13. Return to the block diagram. Delete the Bundle function and the
numeric constants wired to it. To delete the function and constants,
select the function and constants with the Positioning tool then
press <Delete>. SeleEdit»Remove Bad Wires Finish wiring the
block diagram as shown in the previous illustration.

14. Run the VI. Notice that the VI plots the waveform with an initial
Xvalue of 0 and a delt4 value of 1.

‘w'avetarmm Arrag

[mEL]
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Multiplot Graphs

-
-
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You can create multiplot waveform graphs by building an array of the
data type normally passed to a single-plot graph.

N Generate " awveform. vi

Waveform Array

15. Continue building your block diagram as shown in the preceding
diagram.

Sine function(Functions»Numeric» Trigonometric)—In this activity,
you use the function in a For Loop to build an array of points that
represents one cycle of a sine wave.

Build Array function Functions»Array)—In this exercise, you use this
function to create the proper data structure to plot two arrays on a
waveform graph, which in this case is a 2D array. Enlarge the Build
Array function to create two inputs by dragging a corner with the
Positioning tool.

Pi constantEunctions»Numeric»Additional Numeric Constant3—
Remember that you can find the Multiply and Divide functions in
Functions»Numeric

16. Switch to the front panel. Run the VI.

Notice that the two waveforms plot on the same waveform graph. The
initial X value defaults to 0 and the deKavalue defaults to 1 for both
data sets.
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Note: You can change the appearance of a plot on the graph by popping up in the
legend for a particular plot. For example, you can change from a line
graph to a bar graph by choosinGommon Plots»Bar Graph

17. Save the VI a&raph Waveform Arrays.vi in the
BridgeVIEW\Tutorial directory

@ End of Activity 13-1.

In the previous example, the For Loop executed 100 times because a
constant ofl00 was wired to the count terminal. The following activity
illustrates another means of determining how many times a loop will
execute.

d

Activity 13-2. Use Auto-Indexing on Input
Arrays

Your objective is to open and operate a VI that uses ainexing in
a For Loop to process an array.

1. Openthe Separate Array Values VI by seleckilg»Open.... The
VI is located inExamples\General\arrays.llb

N\

© National Instruments Corporation 13-9 BridgeVIEW User Manual



Chapter 13 Arrays, Clusters, and Graphs

2. Openthe block diagram. The following illustration shows the block
diagram with both TRUE and FALSE cases visible.

Initialize
Array
gL A

Poszitive Array
[DBL]

Build Array

Input &ray
[oBL]
M
Initialize HdlF alze o8
— Fositive Array

Euild &rray

EH[=]

G s
=[] hd
- B

Megative drray
[oBL]

Input &rray

Notice that the wire fronmput Array changes from a thick wire
outside the For Loop, indicating it is an array, to a thin wire inside the
loop, indicating it is a single element. THeelement of the array is
indexed automatically from the array during each iteration.

Using Auto-Indexing to Set the For Loop Count

[N]

BridgeVIEW User Manual

Notice that the count terminal is left unwired. When you use
auto-indexing on an array entering a For Loop, the loop executes
according to the size of the array, eliminating the need to wire a value
to the count terminal. If you use auto-indexing for more than one array,
or if you set the count in addition to auto-indexing an array, the actual
number of iterations is the smallest number possible.
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3. Run the VI. Of the eight input values, you will see four in the

Positive Array and four in the Negative Array.

4. From the block diagram, wire a constant of 5 to the count terminal

of the For Loop. Run the VI. You will see three values in the
Positive Array and two in the Negative Array, even though the
input array still has eight elements. This demonstrates that if N is
set and you are auto-indexing, the smaller number is used for the
actual number of iterations of the loop.

5. Close the VI and do not save changes.

@ End of Activity 13-2.

Using Array Functions

I

G has many functions to manipulate arrays locaté&dinttions»Array.
These functions include Replace Array Element, Search 1D Array, Sort
1D Array, Reverse 1D Array, and Multiply Array Elements. For more
information about arrays and the array functions available, refer to
Chapter 14Array and Cluster Controls and Indicatoris, the

G Programming Reference Manual Online Reference»Function and

VI Reference

Build Array

91:;':'?“'5: :'ﬁrl— array with appended elementis)

alarnani —miii
aiarpani iRk i)

Build Array

Build Array function Functions»Array)—You can use it to create an
array from scalar values or from other arrays. Initially, the Build Array
function appears with one scalar input.

You can add as many inputs as you need to the Build Array function,
and each input can be either a scalar or an array. To add more inputs,
pop up on the left side of the function and seksdd Element Input or

Add Array Input . You also can enlarge the Build Array node with the
Resizing cursor (place the Positioning tool at the corner of an object to
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transform it into the Resizing cursor). You can remove inputs by
shrinking the node with the Resizing cursor, or by seled@iemove
Input.

The following illustrations show two ways to create and initialize arrays
with values from block diagram constants. On the left, five string
constants are built into a 1D array of strings. On the right, three groups
of numeric constants are built into three, 1D numeric arrays. Then, the
three arrays are combined into a 2D numeric array. The resultis a

3 x 3 array with the rows 3, 4, 7; -1, 6, 2; and 5, -2, 8.

2D arrayy of
um ber s

You also can create an array by combining other arrays along with
scalar elements. For example, suppose you have two arrays and three
scalar elements that you want to combine into a new array with the order
array 1, scalar 1, scalar 2, array 2, and scalar 3.

Initialize Array

Use this function to create an array whose elements all have the same
value. In the following illustration, this function creates a 1D array.

Initialize Array

o [132]
H 10 Arra

The element input determines the data type and the value of each
element. The dimension size input determines the length of the array.
For example, iklement is a long integer with the value of five and
dimensionsize has a value of 100, the resultis a 1D array of 100 long
integers all set to five. You can wire the inputs from front panel control
terminals, as shown in the preceding illustration, from block diagram
constants, or from calculations on other parts of your diagram.

13-12 © MNational Instruments Corporation



Chapter 13 Arrays, Clusters, and Graphs

To create and initialize an array that has more than one dimension, pop
up on the lower-left side of the function and seksdd Dimension. You

also can use the Resizing cursor to enlarge the Initialize Array node and
add more dimension size inputs, one for each additional dimension.
You can remove dimensions by shrinking the node by selecting Remove
Dimension from the function pop-up menu or with the Resizing cursor.
The following block diagram shows how to initialize a 3D array.
Initialize A ay
[etement[T52 )}
[dirension zize 1|I| - [132]
b+ Z0 Arra

[dirnension size 2|

[dirnension size 3|
If all the dimension size inputs are zero, the function creates an empty
array of the specified type and dimension.
Array Size
Array Size returns the number of elements in the input array.

array E, zizelz)
Array Size
Number of
array| ’ | 3 | 2 | 5 | T:-f elements
215 . 2 rows
2D array 4 2 E’r' 3 columns
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Array Subset

You can use this function to extract a portion of an array or matrix.

array =
index(07 ..
length —
a0 i
larygidiy UEG

sub-array

Array Subset

Array Subset returns a portion of an array starting at index and
containing length elements. The following illustrations show examples
of Array Subsets. Notice that the array index begins with 0.

[ilefz[sfz]s5]s] .
|
Index—»[ 2]
Array Length—p[ 4]

2D Array
7[zla]s
2[5 [7 |1
1]lalz] e =
Row Index [ 0] — 2]z ] 5
RowLengtth—;j s]7]1
Column Index New 2D Array
Column Length

Index Array

The Index Array function accesses an element of an array.

n-dimension array =|F_ elernent or
index 0 ——— sub-array
drpcdass 1=t e ]

Index Array
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The following illustration shows an example of an Index Array function
accessing the third element of an array. Notice that the index of the third
element is 2 because the first element has index 0.

[slafs[ola1fafz] o
4 index »[T] =t
Array
Element

You also can use this function to slice off one or more dimensions of a
multi-dimensional array to create a subarray of the original. To do this,
stretch the Index Array function to include two index inputs, and select
theDisable Indexingcommand on the pop-up menu of the second index
terminal as shown in the following illustration. Now you have disabled
the access to a specific array column. By giving it a row index, the result
is an array whose elements are the elements of the specified row of the
2D array. You also can disable indexing on the row terminal.

-1

o|¢——Aray—»

ot

frtine Halp
Show ]

Replace » | Disabled input
(empty box)

Description...

Disable Indexing
Add Dimension
Remove Dimension

Create Constant
Create Control
Create Indicator

Notice that the index terminal symbol changes from a solid to an empty
box when you disable indexing. To restore a disabled index, use the
Enable Indexingcommand from the same menu.

You can extract subarrays along any combination of dimensions. The
following illustration shows how to extract a 1D row or column arrays
from a 2D array.
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Extract Column

13 7 20 Array Colurnn 2 0
[ex1] 0 i [e=1] |
=
Row 2 ]
H W EXT
: =

Extract Row

From a 3D array, you can extract a 2D array by disabling two index
terminals, or a 1D array by disabling a single index terminal. The
following figure shows several ways to slice a 3D array.

The following rules govern the use of the Index Array function to slice
arrays:

e The dimension of the output object must equal the number of
disabled index terminals. For example:

— Zero disabled = scalar element
— One disabled = 1D component
— Two disabled = 2D component

e The values wired to enabled terminals must identify the output
elements.

Thus, you can interpret the lower left preceding example as a command
to generate a 1D array of all elements at column 0 and row 3. You can
interpret the upper right example as a command to generate a 2D array
of page 1. The new,"element is the one closest to the original, as
shown in the preceding illustration.
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) Activity 13-3. Use the Build Array Function

Your objective is to use the Build Array function to combine elements

and arrays into one bigger array.

Front Panel

1. Create a new front panel, as shown in the following illustration.
=0 Build Array.vi Mi=]
Fil= Edit Dperate Project Windows Help @
E{)Iﬁ_%l [ ] [13pt Application Fort <] [55 =] [7im =] 5P
=
array 1
TRRIE] & & 10 array
g:“-ih a2 2 ” [
zealar 1 2
CI 3
zcalar 2 a
5
] —
array 2 [7
- - A | B
9 —
zcalar 3
N
BACERT | LlJJ

2. Place a digital control from ti@ontrols»Numeric palette and label
it scalar 1 . Change its representationi82 .

3. Copy and paste it to create two other digital controls and label them
scalar 2 andscalar 3

4. Create an array of digital controls and labekidy 1 . Copy and
paste it and label #rray 2 .

5. Expand the arrays and enter the values 1 througha®ay 1 |,
scalar 1 ,scalar 2 ,array 2 , andscalar 3 , as shown in the
illustration above.

6. Copy the array and paste it and change it to an indicator. Label it

© National Instruments Corporation

1D array . Expand it to show nine values.
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Block Diagram
7. Place a Build Array functiorF(inctions»Array) on the block
diagram. Expand it with the Positioning tool to have five inputs.

8. Pop up on the first input in the Build Array node and s€&einge to
Array . Do the same for the fourth input.

9. Wire the arrays and scalars to the node. The output array is a 1D array

composed of the elementsasfay 1 followed byscalar 1 ,
scalar 2 , and the elements afray 2 andscalar 3 , as the
following illustration shows.

BEuild drray
[array 1|m|—ﬁ-11 =

=+ [132]
: 10 array

10. Run the VI. You can see the valuesdnlar 1 ,scalar 2 ,
scalar 3 ,array 1 , andarray 2 appear in a single 1D array.

11. Save the VI aBuild Array.vi in the BridgeVIEW\Tutorial
directory.

@ End of Activity 13-3.

Efficient Memory Usage: Minimizing Data Copies
To save memory, you can use single-precision arrays instead of
double-precision arrays. For information about how memory is
allocated, see the sectiddemory Usagén Chapter 26Performance
Issuesijn theG Programming Reference Manual.

]
+
Lt
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Graphs

A cluste is a dataype thattan catain data elements of different types.
The cluger inthe block diagram thayou are building in this activity
groups related da elements from multiplplaces on tadiagram,
reducing wire clutter. \Wenyouuse clsters, your subVIs require fewer
connecion termirals. A clusteris analogous to acord in Pasal or a
struct inC. You canthink of a cluster as a bundle of wires,muchlike a
telephonecable. Each wire in the cable would represemn a different
element of tl cluster. The componesinclude tkeinitial X value (0),
the deltaX value (), and the Y array (waveform data, proleid by the
numert constants orntheblock diagram). InG, use theBundle function
to assemle a clusterFor more information abait Clusters refer to
Chapter 14Array and Cluster ntrols and Indicators, in the

G Progranming Reference Manual

A graphis atwo-dimensional display of one a more data arays cdled
plots. There are tlee types of graph the Controls»Graph palette:

e XY graph
* Waveform graph
* Intensity graph

This palette also contasthe Historicd Trend, which $ an XY Graph
specifcally configured for displaying loggedhtain BridgeVIEW. The
difference between graph and altart (discussed in Chaptef]lLoops
and Charts, in this maual) isthat agraph pbtsdata as a blockyhereas
a chat plots data wint by point, or aray by aray.

For exampls of graph VIs se2e G Example s\General\Graphs

Customizing Graphs

Both waveform and XY grgphs havea number of gtional parts thayou
can stow or hide using theshow submeru of the pop-up menu br the
graph. Theoptions include a legend, throgh whichyou candefine the
color and style for agiven plot, a palette from which you can change
scalirg and formatoptions while the Vlis running, anda curso display.
Thefollowing illustration of agraph shows all of theptional
components except fahe cursodisplay.
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majo\{r grids minor grids
&
100- A Y ||:|_ [
Y scale a0 \
~
\AE'D legend
4.0
20
oo-
oz 4 & & 10 [«—— Xscale
N
D] 11— palette

Graph Cursors

You can place cursors and a cursor display on all the graphs in G, and
you can label the cursor on the plot. With the graph attribute node, you
can set and read cursors programmatically. You can set a cursor to lock
onto a plot, and you can move multiple cursors at the same time. There
is no limit to the number of cursors a graph can have. The following
illustration shows a waveform graph with the cursor display.

10.0
2.0
Bl_J|Eere oo eos JIER|
.0+
@ e Jao0 50 JUBTH
4.0+
2.0
cursor Y position | cursor
oo T T T name style
0 2 4 & 2 10 X position control  |ock to
cursor plot control
movement Active Cursor
control button for
cursor movement
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For more detailed information on customizing graphs, see Chapter 15,
Graph and Chart Controls and Indicator® theG Programming
Reference Manual

Refer to the ZoomGraph VI i@ Examples\General\
Graphs\zoom.llb for an example that reads cursor values and
programmatically zooms in and out of a graph using the cursors.

Graph Axes

You can format the scales of a graph to represent either absolute or
relative time. Use absolute time format to display the time, date, or both
for your scale. If you do not want BridgeVIEW to assume a date, use
relative time format. To select absolute or relative time format, pop up
on the chart and select the scale you want to modify. Select
Formatting.... This enables thEormatting dialog box, which you can
use to specify different attributes of the chart.

Data Acquisition Arrays
Data returned from a plug-in data acquisition board using the Data
Acquisition VIs can be in the form of a single value, a 1D array, or a
2D array. You can find a number of graph examples located in
G Examples\General\Graphs , which contains VIs to perform varied
functions with arrays and graphs.
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] Activity 13-4. Use the Graph and

(=~

—/

Front Panel

Analysis Vs

Your objective is to build a VI that measures temperature and displays
the values in real time. It also displays the average, maximum, and
minimum temperatures.

1. Create a new front panel as shown in the following illustration. You
can modify the point styles of the waveform chart and waveform
graph by popping up on their legends. Scale the charts as shown.

=0 Temperature Analyzis_vi

063 4|

File Edit DOperate Projgect ‘Windows Help [
E{}I{gﬂ [@:] ] [13pt Application Fort =] [§5 =] [0m =]
Temperature j
90.0-
0
80.0-
* wavefarm chart *
Legend Shown deg F 20,0~ Mean
Paint style -» small cross :
85.67
BD.0-
[GEH
Temp Graph 7.3
Min
83,01

* waveform graph *
Legend Shovr
Paint gtyle -» small square

“digital indicatars™

83.07 1 ] 1 I 0 1 [
0 5 10 1% 20 25 30 3535
| LHJ
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The Temperature waveform chart displays the temperature as it is
acquired. After acquisition, the VI plots the datarémp Graph . The
Mean, Max, andMin digital indicators display the average, maximum,
and minimum temperatures.
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Chapter 13 Arrays, Clusters, and Graphs

2. Build the block diagram as shown in the following illustration:

N .
MAX
frems BY

‘w'ait Until MNest
s Multiple

230 m

6] [ear

]
Thermometer VI Functions»Select a VIifrom the
BridgeVIEW\Tutorial directory)—Returns one temperature

measurement.

Wait Until Next ms Multiple functionKunctions»Time & Dialog)—In
this exercise, this function ensures the For Loop executes every
0.25 seconds (250 milliseconds).

Numeric constantHunctions»Numeric—You also can pop up on the
Wait Until Next ms Multiple function and seleCtreate Constantto
automatically create and wire the numeric constant.

Array Max & Min function Functions»Array)—In this activity, this
function returns the maximum and minimum temperature measured
during the acquisition.

Mean VI (Functions»Analysis»Probability and Statistics—Returns
the average of the temperature measurements.

Bundle function Functions»Clusten—Assembles the plot components
into a cluster. The components include the iniXafalue (0), the delta
Xvalue (0.25), and the Y array (temperature data). Use the Positioning
tool to resize the function by dragging one of the corners.
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The For Loop executes 40 times. The Wait Until Next ms Multiple
function causes each iteration to take place every 250 milliseconds. The
VI stores the temperature measurements in an array created at the For
Loop border (auto-indexing). After the For Loop completes execution,
the array is passed on to the subVIs @adp Graph .

3. Return to the front panel and run the VI.

4, Save the VI aSemperature Analysis.vi in the
BridgeVIEW\Tutorial directory.

@ End of Activity 13-4.

BridgeVIEW User Manual
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VI Control Vs

This chapter introduces VI Control VIs and provides an activity that
explains how to use them within BridgeVIEW. The VI Control Vis
allow you to control when a VI is loaded into memory, run, and
unloaded from memory. These Vls also allow you to accomplish the
following dynamically:

e Resize a VI front panel

* Monitor the status of VI execution (running or idle)

* Monitor the status of a VI front panel (closed, open, or active)
You can reach the VI Control VIs through tRenctions Palette from

the Block Diagram window. Th¥l Control subpalette is shown
below.

2 Functions
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3 3 3
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What Are VI Control VIs?

BridgeVIEW User Manual

VI Control VIs are VIs you can use to load, call, and close other Vis
dynamically. When you call a VI dynamically, you specify whether the
called VI opens its front panel and then closes the front panel when it
finishes executing. You also can pass parameters to and receive data
from the VIs you call dynamically. All of the VI Control VIs use error
cluster inputs and outputs to make error handling easier. For detailed
information about any of the VI Control VIs, refer to the BridgeVIEW
Online Referencby selectingHelp»Online Reference

As you develop larger BridgeVIEW applications, you might find it
inconvenient to have all of the subVIs in memory at once. For example,
assume you have written a number of VIs that act as user interfaces
(MMIs) for several subsystems within your process. One solution might
be to have a top-level VI that has each of these subViIs in its diagram.
The top-level VI serves as a menu from which you choose the subVI to
run, as shown in the front panel portion of the illustration below.

Process 1

Build &rra
Process 2 rocess 7 ?::::ih 10 Aray
n:n:ess =] I r :}
= i i F' =

I'EICBSS

Mo button puzhed;
dao nothing.

100

Process 3

it |

7
1[0.3 3[0..3
Processl vi Procesz2 vi Proceszd.wi

Frocess) Process) Process

1 : 2 3

This VI contains a set of Booleans such that when the user presses a
button on the front panel, the proper subVI is executed. The diagram
builds an array of Booleans and checks the array for any TRUE values.
The index of the TRUE value is passed into a Case structure and each
case contains the appropriate subVI, as shown in the previous
illustration.
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The disadvantage of the above approach is that all subVIs are in
memory at all times, regardless of which ones are needed. If each subVI
is large, your main menu VI might require a large amount of memory.

To avoid using so much memory, you can use the VI Control Vls to load
and execute VIs dynamically. To do this, you must know the name of
the VI you want to access and its location on the computer or network.
The illustration below demonstrates the same scenario described above,
this time using VI Control Vis.

Mames of Process Vg
Process].vi

T < <Path ta sublsy >

Frocess 1 :_‘
Process 2 Frocess 1 BLi”A"a Search 10 Anay| 3
Process 3 Frocess 2 Euin]. i

|

(it |

Ta[Falzcl
Mo button pushed;]
do nathing.
il

In both of the previous examples, the top-level VI stops executing until
the subVI completes, which means the top-level VI stops responding to
the user interface. To keep both the top-level VI and other Vis
responding to the user interface at all times, you can load and run Vis
dynamically as shown in Activity 14-1se a VI Control VI
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CJ

=

N

Front Panel

Activity 14-1. Use a VI Control VI

Your objective is to build a top-level VI that uses VI Control Vls to
load, run, display, and unload two other VIs. The top-level VI will
load both subVIs dynamically. Then, the top-level VI will open and
run the subVI chosen by the user.

1. Open anew front panel. Place a waveform chart and label it
Trend #1 . Place a rectangular stop button and lab@lo¢e . Save
the VI asMMI#1.vi in theBridgeVIEW\Tutorial directory.

2. Open a new front panel. Place a cluster with two rectangular
buttons labelediMI#1 andMMI#2. Create a button and label it
Shutdown . After completing the block diagram, the front panels
appear as shown below.

Trend #1 Trend #2
10.0- N | 10.0- |
a0- 8.0-
E.0- E.0-
40- 4.0-
20- 20-
no- Cloze I 0o- Cloze I
| , 1 ] ,
MMI #1 Subvi MMI #2 Subvi

File Edit Operate Project Windows Help

[ [ ] [ 2apt 2ppiication Fort =] [8 =] [0 =] 4

MMI #1 | MMI #2| |Shutdown

W path to M1 wi & MMIBZ wi —
|z \Program Files\Bridos\IEWAT utarial |

[T063 4| | vl
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3. Save this VI a¥I Control2.vi in the BridgeVIEW\Tutorial
directory. This VI will call the MMI#1 and MMI#2 VIs.

Block Diagram

4. Build the block diagram of1 Control2.vi , as shown in the
following illustrations.

joooooooo000pppfooooooooood

_ T prath to MMIE i & MM 2]
(| CTTESREE =

MMIEZvi ||

| CTTERT

MMIEZvi | §|

[ooza]

R .
Jih=x
withy

* Falze case iz emphy| %

O0O00000000000000000000000000

10000000000 n 2002 Oooooooooon
N
A0 :
e
CLOSE oo RELEASE
L P

O0O000000000000000000000000070
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Preload Instrument VIRunctions»VI Control VIs)—Dynamically
loads the two MMI subVIs into memory.

Path Control (Pop up on Path input of Preload Instrument VI and choose
Create Control)—Provides the path to the subVIs to be called.

Array String constantHunctions»Array)—Provide the name of the
subVis to be called, MMI#1.vi and MMI#2.vi.

Cluster to Array Functions»Cluste)—Converts the cluster of
booleans to a boolean array.

Search 1D ArrayKunction»Array )—Returns the index of the first

TRUE value it finds in the Boolean array. If you did not click on a
button, Search 1D array returns an index value of —1 and does nothing.
If a Boolean value is pressed, it returns the index value of the respective
Boolean and then runs and opens the selected subVI.

Run Instrument VIFEunctions»VI Control VIs)—Executes the subVI
that is loaded in memory and specified by the output of the Search 1D
array.

Open Panel VIRunctions»VI Control VIs)—Displays the selected
MMI subVls front panel.

Close Panel VIFunctions»VI Control VIs)—Closes the selected MMI
subViIs front panel.

Release Instrument VF(Unctions»VI Control VIs)—Unloads the
subVI from memory.

Greater Than or Equal to 0 Functidrufctions»Comparisor)—
Returns TRUE if the input value is greater than or equal to 0. Otherwise
the function returns FALSE.

Boolean ConstanfEunctions»Numerig—Supplies a constant TRUE or
FALSE value to the Not Function, in this activity. Set this value by
clicking on the T or F portion of the constant with the Operating tool.
The value cannot be changed while the VI is executing.
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DE':} Not Function Functions»Comparisol—The node inverts the Boolean
state of the While Loop.
5. Save the VI.
6. Build the block diagram of MMI#1, as shown in the following
illustration.

7. SaveMMI#l.vi Save a copy of this VI agMI#2.vi in the

BridgeVIEW\T utorial directory.
CloseMMI#1l.vi andMMI#2.vi .

9. RunvVIControl2.vi . Make sure that you have entered the correct
path in thevi path to MMI#1.vi & MMI#2.vi section. Click on

the MMI#1 button. The front panel ofMi#1.vi appears. Now
click on the MMI#2 button. The front panel BiMI#2.vi appears.

10. Press th8hutdown button to close the front panels of MMI#1 and
MMI#2 and stopVI Control2.vi

@ End of Activity 14-1.
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Program Design

Congratuléions! You hae completedhe tutorid sedion of this
manual, and are familiavith many @pects ofG programming. Now,
you needo apply that kowledge b devebp your own applications.
This chapter aggests esme tetiniques to use when creatig programs
and offers programming style recommendations.

Use Top-Down Design

Whenyou have a large project to manage, thiag-downdesign. G has
an advantagever other programming languages wheiit comes to
top-down desigiecause you can start with thieal user nterface ad
then animate it.

Make a List of User Requirements

Creae a list ofthe panels that the usean interatwith, the number and
type of controls and indicatas for these panelsthe needor realtime
analysis, datapresentation, and so . Next, createssomedummy front
panelsyou can showd the prospective users (oranipulate yarrself, if
you are thauser). Think abot ard discus functions ard feauures Use
this interactive process to redesign the usenrfaceasnecessary. You
might need to do som low-level research at thisaly stage to be sure
you can meet specifications.

Design the VI Hierarchy
The power of diesin the hierarchical natre of VIs. Afteryou aeate
a VI, you can usét asa subVI in he block digram of ahigherlevel
VI. You can have aressentially unlimited numberof layeisin the
hierarchy.

Break the task tobe acomplished, at logidgplaces, intomanageble
pieces.As the followingflowchat shows, there arseveral major
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blocks you can expect to see in one form or another on every data
acquisition system.

Operator
Panel
T Manage .
Initialize State Terminate
Read Process Write
Data Data Data

In some cases you might not need all of these blocks, or you might need
different blocks. For example, some applications might include
monitoring only, thus, you would not need to write data to the
Real-Time Database. Alternatively, you might need additional blocks,
such as blocks representing user prompts. The main objective is to
divide your programming task into high-level blocks that you can
manage easily.

After you determine the high-level blocks you need, try to create a
block diagram that uses those high-level blocks. For each block, create
a new stub VI (a nonfunctional prototype representing a future subVl).
Give this stub VI an icon and create a front panel that contains the
necessary inputs and outputs. You do not have to create a block diagram
for this VI yet. Instead, see if this stub VI is a necessary part of your
top-level block diagram.

After you assemble a group of these stub Vls, try to understand, in
general terms, the function of each block, and how that block provides
the desired results. Ask yourself whether any given block generates
information that some subsequent VI needs. If so, make sure that your
top-level block diagram sketch contains wires to pass the data
between ViIs.
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Try to avoid using unnecessary global variables, because they hide the
data dependency between VlIs. Use memory tags only when you need
this information in the Engine for historical logging or alarms. As your
system gets larger, it becomes difficult to debug if you depend upon
global variables and memory tags as your method for transferring
information between ViIs.

Write the Program

Now you are ready to write the program in G.

* Use a modular approach by building subVIs where there is a logical
division of labor, or the potential for code reuse.

« Solve the more general problems along with your specific ones.

e Test your subVls as you write them. This might involve
construction of higher-level test routines, but it is much easier to
catch the bugs in one small module than in a hierarchy of
several Vls.

As you consider the details of your subVls, you might find that your
initial design is incomplete. For example, you might realize you need to
transfer more information from one subVI to another. You might have
to re-evaluate your top-level design at this point. Using modular subVls
to accomplish specific tasks makes it easier to manage your program
reorganizations.

Plan Ahead with Connector Panes

If you think that you might need to add additional inputs or outputs later
on, select a pattern with extra terminals. You can leave these extra
terminals unconnected. That way, you do not have to change the
connector pane for your VI if you find you need another input or output
later on. By adding extra, unused terminals, you can add an input or
output with minimal effect on your hierarchy.
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When linking controls and indicators to the connector, place inputs on
the left, and outputs on the right. This prevents complicated, unclear
wiring patterns in your VIs.

BAD Input BAD Output
Location Location
GOOD Input [11 GOOD Output
Location — — | Location
[1]
OK Input [ OK Output
Location Location

If you create a group of subVIs that are used together often, try to give
the subVls a consistent connector pane, with common inputs in the
same location. This makes it easier to remember where to locate each
input without using the Help window. If you create a subVI that
produces an output that is used as the input to another subVI, try to align
the input and output connections. This simplifies your wiring patterns.

SubVIs with Required Inputs

BridgeVIEW User Manual

On the front panel, you can edit required inputs for subVIs by clicking
on the icon pane, on the upper-right side of the window and choosing
Show Connector»This Connection IsFrom the submenu, choose
between thé&kequired, Recommended or Optional options. The
following illustration displays the submenu options.

'l Setup...
Edit Icon...
Show Icon

Patterns »
Rotate 90 Degrees

Flip Horizontal

Flip Dertical

Disconnect All Terminals

Disconnect This Terminal
This Connection Is

Haguirad
Recommended |.
+ Optional I

If you want to return to the icon pane in the front panel, pop up on the
connector pane and seleéfiow Icon
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Good Diagram Style

In general, avoid creating a block diagram that uses more than one or
two screens of space. If a diagram becomes very large, decide whether
some components of your diagram could be reused by other Vis, or
whether a section of your diagram fits together as a logical component.
If so, consider breaking your diagram up into subVIs.

With forethought and careful planning, it is much easier to design
diagrams that use subVIs to perform specific tasks. Using subVIs helps
you manage changes and debug your diagrams quickly. You can
determine the function of a well-structured program after only a brief
examination.

Watch for Common Operations

As you design your programs, you might find that you perform a certain
operation frequently. Depending upon the situation, this might be a
good place to use subVls or loops to perform an action repetitively.

For example, consider the following diagram, where three similar
operations run independently.

E|— subil

subMl

?

suby|
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An alternative to this design is a loop, which performs the operation
three times. You can build an array of the different arguments and use
auto-indexing to set the correct value for each iteration of the loop.

-
-
-

=ubyl

PoE

"EEF

If the array elements are constant, you can use an array constant instead
of building the array on the block diagram.

Use Left-to-Right Layouts

G was designed to use a left-to-right (and sometimes top-to-bottom)
layout. All elements of your program should be organized in this
fashion, when possible.

Check for Errors

When you perform any kind of I/O, you should consider the possibility
of errors occurring. Almost all I/O functions return error information. If
you are using direct 1/0, make sure that your program checks for errors
and you handle them appropriately.

The BridgeVIEW Engine handles system events and errors reported by
device servers. However, your VIs must handle any error conditions
within their diagrams. For example, if a VI is unable to open a file
properly, you might want the VI to halt or inform the user of the error
through a dialog box. You also might want the VI to use an alternative
path before alerting the user of the error. You can make these
error-handling decisions in the block diagram of your VI.

The following list describes situations in which errors frequently occur:

¢ Incorrect initialization of communication or data that has been
written to an external device improperly

e Loss of power, broken, or improperly working external device
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» Change in functionality of an application or library when upgrading
operating system software

When an error occurs, you might not want certain subsequent
operations to take place. For instance, if an analog output operation fails
because you specify the wrong device, you might not want a subsequent
analog input operation to take place.

One method for managing such a problem is to test for errors after every
function, and put subsequent functions inside case structures. This can
complicate your diagrams and ultimately hide the purpose of your
application.

An alternative approach, which has been used successfully in a number
of applications and many of the VI libraries, is to incorporate error
handling in the subVIs that perform I/O. Each VI can have an error
input and an error output. You can design the VI to check the error input
to see if an error has occurred previously. If there is an error, you can
set up the VI to do nothing and pass the error input to the error output.
If there is no error, the VI can execute the operation and pass the result
to the error output.

Note: In some cases, such as a Close operation, you might want the VI to perform
the operation regardless of the error that is passed into it.

Using the preceding technique, you can wire several VIs together,
connecting error inputs and outputs to propagate errors from one VI to
the next. At the end of the series of VIs, you can use the Simple Error
Handler VI to display a dialog box if an error occurs. The Simple Error
Handler VI is located ifrunctions»Time & Dialog. In addition to
encapsulating error handling, you can use this technique to determine
the order of several I/O operations.

One of the main advantages in using the error input and output clusters
is that you can use them to control the execution order of dissimilar
operations.

The error information is generally represented using a cluster
containing a numeric error code, a string containing the name of the
function that generated the error, and an error Boolean for quick testing.
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The following illustration shows how you can use this in your own
applications. Notice that the While Loop stops if it detects an error.

[ExT] |Error Code|
: b o] B.g Source
- |ERRDR|
T A

Avoid Overuse of Sequence Structures

Because VIs can operate with a great deal of inherent parallelism, avoid
overusing Sequence structures. Using a Sequence structure guarantees
the order of execution, but prohibits parallel operations. For instance,
asynchronous tasks that use 1/0 devices (GPIB, serial ports, and data
acquisition boards) can run concurrently with other operations, if
Sequence structures do not prevent them from doing so.

Sequence structures tend to hide parts of the program and interrupt the
natural left-to-right flow of data. You pay no performance penalty for
using Sequence structures; however, when you need to sequence
operations, you might want to consider using data flow instead. For
instance, in /O operations you might use the error 1/O technique
described previously to ensure that one 1/0 operation occurs before the
other.

Study the Examples

For further information on program design, you can examine the many
example block diagrams included in BridgeVIEW. These sample
programs can provide you with insights into programming style and
technique. To view these block diagrams, open any of the VIs in the
Tutorial  or Examples directories.
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Appendix|

This appendix describes error handling for BridgeVIEW VIs and
contains an explanation of the VlIs in the BridgeVIEW VI library. In this
appendix, the VlIs are arranged alphabetically, first by VI Library name
(Alarms and Events, Historical Data, System, Tags, and Tag
Attributes), then by VI name.

Error Handling in the BridgeVIEW VI Library

Errors that occur in the Vis in the BridgeVIEW VI Library can be
handled in one of two ways: by the BridgeVIEW Engine or by each VI.
The BridgeVIEW Engine handles errors for the Tags VlIs and the
Alarms and Events VIs. The other Vls include standardr in and

error out parameters for error handling.

These two methods of error handling are described in detail below. For
information about how you can handle errors in your own VIs, see the
sectionCheck for Erroran Chapter 15Program Design

Errors Reported by the BridgeVIEW Engine

BridgeVIEW reports error handling information for Tags Vs, Tag
Attributes Vls, and Alarms and Events VIs to the system. If you try to
access a tag that does not exist in the Tags VIs or the Alarms and Events
VIis, the BridgeVIEW Engine reports an error. The error shows up in the
BridgeVIEW Engine Manager display. For more information about the
Engine Manager, see ChapteRidgeVIEW Environment

Errors Not Reported by the BridgeVIEW Engine

If a BridgeVIEW VI does not report to the BridgeVIEW Engine, it uses
a standard control and indicatar(or in anderror out) to notify you
that an error has occurred. Tégor in anderror out parameters are
described here.

error in (no error) is a cluster that describes the error status before this
VI executes. Iferror in indicates that an error occurred before this VI
was called, this VI might choose not to execute its function, but just
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pass the error through to isror out cluster. If no error has occurred,
this VI executes normally and sets its own error statesror out. Use

the error handler Vls to look up the error code and to display the
corresponding error message. Usangpr in anderror out clusters is a
convenient way to check errors and to specify execution order by wiring
the error output from one subVI to the error input of the next.

=mo

statusis TRUE if an error occurred before this VI was called,
or FALSE if not. Ifstatusis TRUE,codeis a nonzero error
code. Ifstatusis FALSE,codecan be 0 or a warning code.

codeis the number identifying an error or warningstétusis
TRUE, codeis a nonzero error code.dfatusis FALSE,code

can be 0 or a warning code. Use the error handler VIs to look
up the meaning of this code and to display the corresponding
error message.

sourceis a string that indicates the origin of the error, if any.
Usually,sourceis the name of the VI in which the error
occurred.

error out is a cluster that describes the error status after this VI

executes. If an error occurred before this VI was cadedy out is the
same a®rror in. Otherwisegrror out shows the error, if any, that
occurred in this VI. Use the error handler Vls to look up the error code
and to display the corresponding error message. Usimg in and

error out clusters is a convenient way to check errors and to specify
execution order by wiring the error output from one subVI to the error
input of the next.

BridgeVIEW User Manual

statusis TRUE if an error occurred, or FALSE if not.stfatus
is TRUE,codeis a nonzero error code.dfatusis FALSE,
codecan be 0 or a warning code.

codeis the number identifying an error or warningstétusis
TRUE, codeis a nonzero error code.dfatusis FALSE,code

can be 0 or a warning code. Use the error handler VIs to look
up the meaning of this code and to display the corresponding
error message.

sourceis a string that indicates the origin of the error, if any.
Usually,sourceis the name of the VI in which the error
occurred.
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BridgeVIEW VI Library

Many of the Vls in the BridgeVIEW VI Library are specific to
BridgeVIEW, and are not part of the standard G library. These Vls
include Alarms and Events VIs, Historical Data VIs, System Vls, Tags
VIs, and Tag Attributes Vls. This section contains an explanation of the
VIs specific to BridgeVIEW. The Vs are arranged alphabetically, first
by VI palette name, then by VI name.

For more information about standard G VIs, refer to the BridgeVIEW
Online Reference. Selekkelp»Online Referenceand choose the topic
G Language»G Reference»G Function Reference

To reach the BridgeVIEW Vls, choo$indow»Show Functions
Palettefrom the block diagram window. THeunctions palette is shown

below.
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Alarms and Events VIs

Use the Alarms and Events VIs to acknowledge alarms, display alarm
summary or event history information, or obtain alarm summary status
information. The Alarms and Events subpalette is shown in the
following illustration.

Alarms & Events

o[

Tags | shme| —{I)Alarms & Events

i F | fflabe

":f [
Histary | [Statuz

Acknowledge Alarm

Use the Acknowledge Alarm VI to acknowledge alarms on a tag or a group. Call this VI

when anAcknowledgebutton is pressed in your MMI. You can call this VI multiple times
from your MMI.

group/tag names mmf’.
ack alarm [T] - [TV -
...................... shutduwn
[ ] group/tag namesis the list of tags that have alarms to be acknowledged.
ack alarm(T) determines whether alarms on taggrioup/tag namesis

acknowledged. If FALSE, this VI does nothing except return the
shutdown status. If unwired, this input is TRUE by default. You can
wire this input in your diagram so that acknowledge is called only when
a front panel control is TRUE. This eliminates the need to place a case
structure in your calling diagram.
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error indicates that an error occurred when executing the Acknowledge
Alarm VI. This is probably a result of the tag or group name not being
found.

shutdown indicates that the BridgeVIEW Engine is shutting down. In

this case, the Acknowledge Alarm VI returns immediately with
shutdown TRUE. You can usshutdown to exit any loop that uses the
Acknowledge Alarm VI.

Get Alarm Summary Status

Use the Get Alarm Summary Status VI to check the status of alarms in the BridgeVIEW
system. You can call this VI multiple times from your MMI.

WO N
group/tag names seeessced ey

e e glarm summany status
read parameters = g oy

[ # ] group/tag namesdetermines the tags for which alarm status is to be
read. If left unwired, the status of all tag alarms in the system is
reported.

o read parametersis a cluster of parameters for filtering out the alarms for

which status is checked.

min priority is the minimum priority of alarms to read. If left
unwired, alarms corresponding to priority level 1 and above are
reported.

unwired, alarms corresponding to priority level 15 and below are

max priority is the maximum priority of alarms to read. If left
reported.

T filter ACK alarms? determines whether acknowledged alarms
are read.

alarm summary statuscontains information about the alarms currently
in the BridgeVIEW system.

# active alarmsis the number of alarms currently in the
BridgeVIEW system.

I E

= any alarm? is an indication of any tag in the system that is in
alarm, irrespective of its acknowledgement status.
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# unack alarmsis the number of unacknowledged alarms in the
system.
any unack alarm?is an indication of any tag in the system that

is in alarm and unacknowledged.

Read Alarm Summary

Use the Read Alarm Summary VI to display current alarm information for a set of tags
or tag groups within a given alarm priority range. You also can filter out acknowledged
alarms. This VI formats the alarm summary information for display in an Alarm
Summary Display in your MMI. If you specifytaneout value greater than 0, this VI
returns when the current alarm information changes, otirttemut value is exceeded,
whichever occurs first. Thehanged?output alerts you as to whether the current alarm
information has changed.

Theformat andcolor codesinputs determine how to format and color code summary
information. The Read Alarm Summary VI returns all the information needed to update
the Alarm Summary Display in your MMI. Part of the table indicator formatting is done
through attribute nodes which only can exist in your diagram. The column headers
display the table column header information and must be wired to your table Column
Headers[] attribute if you are displayinglumn headers This is updated when the VI is
executed for the first time, or if you change the format during program operation. The
initialize headersoutput is TRUE when you need to updatedbleimn headersattribute.

You should wire thesummary data output directly to your Alarm Summary Display.
Wire therow colors output to the Active Cell and Cell FG Color attributes inside of a
While Loop. Wiring the Alarm Summary Display attributes like this formats the table to
show different line colors for different alarm states. If you use the MMI G Wizard, this
code is generated for you automatically.

The entire Alarm Summary Display, including attributes, is updated only if the current
alarm information changes, and if there wadim®out. Table indicator updates can be
slow for large tables, so it is a good idea to update the table octhafged?is TRUE.
Notice thatchanged?is always TRUE after the first execution of the VI.
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read parameters i initizlize headers
group/tag names (o] column headers
timeout [zecz] (1] - xx —I_E“ zummary data
Farmat S”"'"'E"" rowy colors
color codes alarmn sumrmary status
buffer zize [10] e Il
L. Shutduwn
........................ Changed?
o read parametersis a cluster of parameters for filtering out the alarms
read.
min priority is the minimum priority of alarms to read. If left
unwired, alarms corresponding to priority level 1 and above are
reported.
max priority is the maximum priority of alarms to read. If left
unwired, alarms corresponding to priority level 15 and below
are reported.
filter ACK alarms? determines whether acknowledged alarms
are read.
[ ] group/tag namesdetermines the tags for which alarm conditions are

read. If left unwired, all the tag alarms in the system are reported.

timeout (secs) (1ppecifies how many seconds to wait before reading
the tag alarms. lfimeout is O, the alarms are read immediately. If it is
wired, the VI waits indefinitely until a new alarm occurs or the
Real-Time Database shuts down, whichever occurs first.

o format allows you to compose the alarm message you want to display
for the tags.

Date determines whether to display the date.

Date Format determines the format of the date, if it is selected
for displaying.

Time Format determines the format of the time, if it is selected

Time determines whether to display the time.
for displaying.

T Tag Namedetermines whether to display the name of the tag in
alarm.
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Group Name determines whether to display the name of the
group that the tag in alarm belongs to.

Alarm Value determines whether to display the value of the tag
that caused the alarm.

Alarm State determines whether to display the type of alarm
(HI_HI, LO, etc.).

Alarm Ack State determines whether to display the status of the
user who acknowledged the alarm.

Alarm Priority determines whether to display the priority of the
alarm state.

Alarm Limit determines whether to display the alarm limit.

Operator Name determines whether to display the operator
name.

Alarm Messagedetermines whether to display the
user-configured alarm message. This applies to discrete tags
only.

= color codesis a cluster of parameters that determine the colors for the
messages in the Alarm Summary Display.

HlHE E

eventdetermines the color for events. The Alarm Summary
Display does not include events.

ack alarm determines the color for acknowledged alarms.
unack alarm determines the color for unacknowledged alarms.

normal determines the color for tags that are currently in normal
state, but have an unacknowledged alarm.

buffer sizedetermines the number of entries to be displayed in the alarm
summary display. The default setting is 10.

F initialize headersis TRUE when the summary data has been read for the

m
™
S
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first time, indicating thatolumn headersshould be updated.

column headersrepresents the information displayed in the alarm
summary. Wire this output to the Column Headers]] attribute of the
Alarm Summary Display in your MMI.

summary datalists the alarms that currently exist is the system and have
been filtered with the user specified priority and filter parameters.
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[Us2] row colorsis an array of colors for the alarms displayed. Wire this
output to the Cell FG Color attribute of the Alarm Summary Display in
your MMI.

e alarm summary statuscontains information about the alarms currently

in the BridgeVIEW system.

# active alarmsis the number of alarms currently in the
BridgeVIEW system.

any alarm? indicates any tag in the system that is in alarm,
| TF |

irrespective of its acknowledgement status.

# unack alarmsis the number of unacknowledged alarms in the
system.

TF any unack alarm?indicates any tag in the system that is in
alarm and unacknowledged.

error indicates that an error occurred when executing the Read Alarm
Summary VI. It was probably a problem with t@up/tag names

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, the Read Alarm Summary VI returns immediately with
shutdown TRUE. You can usshutdown to exit any While Loop that
calls Read Alarm Summary VI.

changed?s TRUE if a new alarm was read ctianged?is FALSE, the
Read Alarm Summary VI probably timed out before the Alarm
Summary Display was updated.

Read Event History

Use the Read Event History VI to display all the alarms and events that have occurred for
a set of tags or tag groups within a given alarm priority range. You also can filter out
acknowledged tags. The Read Event History VI formats the event history information for
display in an Event History Display indicator in your MMI. If you specifinrgeout value
greater than 0, this VI returns when the event history information changes tion¢bat

value is exceeded, whichever occurs first. thanged?output alerts you as to whether

the event history information has been updated.

Theformat andcolor codesnputs tell the Read Event History VI how to format and color
code event history information. The Read Event History VI returns all the information
needed to update the Event History Display indicator. Part of the Event History Display
indicator formatting is done through attribute nodes which only can exist in your
diagram. Thecolumn headersdisplay the table column header information and must be
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wired to your table Column Headers]] attribute if you are displaying column headers.
Normally this is updated only when the VI is executed for the first time, assuming you
do not change thiermat control during program operation. Timitialize headersoutput

is TRUE when you need to update the Column Headers attribute.

Wire thehistory data output directly to your Event History Display. Wire ttoav colors
output to the Active Cell and Cell FG Color attributes inside a While Loop. Wiring the
Event History Display attributes formats the table to show different line colors for
different alarm states or events. You can generate this code automatically by using the
MMI G Wizard.

The entire Event History Display, including attributes, is updated only if the event history
information changes, and there was no timeout. Table indicator updates can be slow for
large tables, so it is usually a good idea to update the table onlyciidhged?indicator

is TRUE. Notice that thehanged?indicator is always TRUE after the first execution of

the VI.
read paramneters 'HE initialize keaders
groupftag names [T ] column headers
timeout [gecs] [1] - z\ _I_% hiztory data
format E Histary |- rowe colors
color codes i alarm summarny status
butfer gize 10
read parametersis a cluster of parameters for filtering out the alarms
read.
min priority is the minimum priority of alarms read. If left
unwired, alarms corresponding to priority level 1 and above are
reported.
max priority is the maximum priority of alarms read. If left
unwired, alarms corresponding to priority level 15 and below
are reported.
filter ACK alarms? determines whether acknowledged alarms
are read.
[ ] group/tag namesdetermines the tags for which alarm conditions and

events are read. If left unwired, all the tag alarms and events in the
system are reported.
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timeout (secs)(1ppecifies how many seconds to wait before reading the
_

tag alarms and events.tifneout is 0, the alarms and events are read

immediately. If it is wired, the VI waits indefinitely until a new alarm

or event occurs or the Real-Time Database shuts down, whichever

occurs first.

o format allows you to compose the alarm message you want to display
for the tags.

F

- - -
-

-
-

m |l |7 n n n m m
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Date determines whether to display the date.

Date Format determines the format of the date, if it is selected
for displaying.

Time determines whether to display the time.

Time Format determines the format of the time, if it is selected
for displaying.

Tag Namedetermines whether to display the name of the tag in
alarm.

Group Name determines whether to display the name of the
group that the tag in alarm belongs to.

Alarm Value determines whether to display the value of the tag
that caused the alarm.

Alarm State determines whether to display the type of alarm
(HI_HI, LO, etc.).

Alarm Ack State determines whether to display the status of the
user who acknowledged the alarm.

Alarm Priority determines whether to display the priority of the
alarm state.

Alarm Limit determines whether to display the alarm limit.

Operator Name determines whether to display the operator
name.

Alarm Messagedetermines whether to display the
user-configured alarm message. This applies to discrete tags
only.
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color codesis a cluster of parameters that determine the colors for the
messages in the Alarm Summary Display.

eventdetermines the color for events.
ack alarm determines the color for acknowledged alarms.

unack alarm determines the color for unacknowledged alarms.

A ElEE

normal determines the color for tags not in alarm.

buffer sizedetermines the number of entries to be displayed in the event
[132]
- history display. The default setting is 10.
initialize headersis TRUE when the history data has been read for the
first time, indicating thatolumn headersshould be updated.
[abe] column headersrepresents the information displayed in the event

history. Wire this output to the Column Headers][] attribute of the Alarm
Summary Display in your MMI.

history data is the list of alarms and events that have occurred in the
system and have been filtered with the user specified read parameters.

row colors is an array of colors for the alarms and events to be
displayed. Wire this output to the Cell FG Color attribute of the Event
History Display in your MMI.

=
2

alarm summary statuscontains information about the alarms currently

= . )
in the BridgeVIEW system.

# active alarmsis the number of alarms currently in the
BridgeVIEW system.

any alarm? indicates any tag in the system that is in alarm,
irrespective of its acknowledgement status.

# unack alarmsis the number of unacknowledged alarms in the
system.

any unack alarm?indicates any tag in the system that is in
alarm and unacknowledged.

error indicates that an error occurred when executing the Read Event

History VI. It was probably a problem with tigeoup/tag hame
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shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, the Read Event History VI returns immediately with
shutdown TRUE. You can usshutdown to exit any While Loop that
calls the Read Event History VI.

changed?is TRUE if a new alarm or event was readchinged?is
FALSE, Read Event History probably timed out before the Event
History Display was updated.

Read Tag Alarm

Use the Read Tag Alarm VI to read detailed alarm status for a tag from the Real-Time
Database. You probably want to use the Read Tag Alarm VI in the portion of your
program where you monitor alarm information for specific tags. The Read Tag Alarm VI
indicates whether a tag is in alarm, which alarm state it is in, when the alarm occurred,
at which value it occurred, and whether it has been acknowledged. If you specify a
timeout value that is greater than 0, the Read Tag Alarm VI returns when the tag changes
alarm state or thémeout is exceeded, whichever occurs first. Tdimanged?indicator

alerts you to whether the Read Tag Alarm VI returned a new value.

.......................... irl alarm

gro—— alarmn ack,

tag name s alarm wvalue
brneout [secs) (0] - B wm-iw'—“ alarm trmestamp
¢ R glarmn state
- ernar

---------------------- ghutdown
.......................... Changed?

alarm meszage

tag nameis the name of the tag.

timeout (secs) (Oppecifies how many seconds to wait for the tag alarm
state to be updated in the Real-Time Database before reading the
Real-Time Database for the latest alarm informatiotimiéout is 0, the
Read Tag Alarm VI reads the Real-Time Database immediately and
returns the tag alarm status without waitingirtfeout is -1, Read Tag
Alarm waits indefinitely until the tag alarm state changes, or the
Real-Time Database shuts down, whichever occurs firsttitfieout
occurs before the value is updated, Read Tag Alarm returns the most
current tag alarm state from the Real-Time Databasetimedut is set
to TRUE. The default value is 0.
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in alarm is TRUE if the tag is in alarm.

alarm ack indicates whether the tag alarm has been acknowledged. If
acknowledgedalarm ack is TRUE.

alarm value is the tag value when it changed alarm states. Notice that
the tag alarm value is updated only when the tag changes alarm states,
and is not necessarily the most recent alarm value.

alarm timestamp indicates the time when the tag alarm state last
changed.

alarm stateindicates the name of the most recent alarm state for the tag.

error indicates that an error occurred when executing Read Alarm Tag,
or that the value returned by Read Tag Alarm is not valid.

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, the Read Tag Alarm VI no longer waits for a change in the tag
alarm state and returns immediately with botimeout andshutdown
TRUE. You can usshutdown to exit any loop that uses the Read Tag
Alarm VI.

changed?is TRUE when Read Tag Alarm returns a new alarm state
from the Real-Time Database.dfianged?is FALSE, the Read Tag
Alarm VI probably timed out before the tag alarm state was updated.

alarm messagés the user defined string message displayed along with
the alarm notification for a discrete tag. Notice that this output is not
valid for any tag type other than discrete.
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Use the Historical Data VIs to obtain or read historical data about a tag,
resample trend data, compute statistical data for a historical trend, or
convert historical trend data to a spreadsheet format. The Historical
Data subpalette is shown below.

Historical Data

= Historical Data

I ERIE|EEEE

Lol
ial| [Taglist Trem:ltF 1-Trend| [HMTrend|

Call HTV

I‘Lg Qm Em ]%Spl
Towed Mol | 9 TREWD |H-TREHD
Frars o, | Joecitare| (peciranre| [Esport

=

Use the Call HTV VI to include the Historical Trend Viewer (HTV) in your MMI
application programmatically. Wire no inputs to launch the HTV in its default state, or
wire one or more inputs to override the defaults.

If the HTV is running when this VI is calledlready running returns TRUE and the HTV
appears at the front of the screen. The inputs are not used in this case.

zcf path

data directony
launch [T]
taq list

plot attributes
EI1ar N

shart tine
ztop time

B

)

HTI

already running

fﬂlﬂmﬂ errar ok

scf pathis the path of thescf
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file that contains configuration
information for the tags to be displayed. If the Engine is running, the
HTV ignores this input and uses the actisef . file.
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[ w ]
[us2]
[us]
[us]
San
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data directory is the path to the directory containing the Citadel
historical database files. If the Engine is running, the HTV ignhores this
input and uses the active Citadel data directory. If the Engine is not
running and thescf path is not empty, the HTV ignores this input and
uses the Citadel data directory found in tkug .file.

launch (T) determines whether to launch the HTV. If TRUE, the Call
HTV VI starts the HTV. If FALSE, the VI does nothing.

tag list is the array of tags to be displayed in the HTV.

plot attributes is a cluster of parameters to set the color, point style, and
line style of the trend display.

colorsis an array of colors to be used.

points is an array of points to be used. Use the position in the
trend palette to determine the value for each point style. The
default value i9 (no point).

linesis an array of line styles to be used. Use the position in the
trend palette to determine the value for each line style. The
default value i9 (solid line).

error in is a cluster that describes the error status before this VI
executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

start time is the time to be displayed at the beginning of the trend.
stop timeis the time to be displayed at the end of the trend.

already running indicates whether the HTV is running when the Call
HTV VI executes. If the HTV is running, this VI returns TRUE.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Decimate Historical Trend

Use the Decimate Historical Trend VI to take XY historical trend data, and decimate
(resample) it from thetart timestamp to thestop timestamp The decimated trend output
is a 1D array of the value at each time interval fromsthet timestamp to thestop
timestamp.

check startdstop lime? [T] ey
histarical trend Tl decimated trend
zhart limesztamp — e ~ firzt timestamp
stop timestamp fw_l— last timestamp

time inkeryval

check start/stop time?determines whether the first and last data points
in thehistorical trend should be used if the requestdrt timestamp
or stop timestampis not in the data set. By default, this value is TRUE.

I
-

o historical trend is the historical trend to be decimated.
[DBL] timestamp is the date and time for thalue.
[DBL] value is the value of the tag at thienestamp.

start timestampis the timestamp at which the decimated trend starts. If
start timestampis unwired, the decimated trend output starts at the first
timestamp in théistorical trend.

stop timestampis the desired stop time of the decimated trendtolb
timestampis unwired, the decimated trend output ends at or before the
last timestamp in thkistorical trend.

time interval determines the interval at which the trend is decimated or
resampled. If unwired, data is extracted with the default interval of
1 second.

decimated trendis a list ofhistorical trend values starting dtrst
timestamp. Each trend value igme interval seconds apart.

first timestamp is the actual time associated with the first point in the
decimated trend.

JEHE B B B

last timestampis the actual time associated with the last point in the
decimated trend.
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Decimate Historical Trends

Use the Decimate Historical Trends VI to decimate (resample) XY historical trend data
over the time interval specified frostart timestamp to stop timestamp The decimated
trend output is a 2D array of instantaneous values, gaehinterval seconds apart,
starting atstart timestamp. Each column in the 2D array contains one decimated trend.

If start timestamp s left unwired, the decimated trend values start at the first timestamp
in the historical trend. If thetop timestampis left unwired, the decimated trend ends at
the point nearest the last timestamp in the historical trend.

check start/stop time? [T] -y
hiztorical trends

shart timesztamp

ztop limestamp

time inkersal

decimated trends
firzt timestamp
lazt timestamp

-
-

TF check start/stop time?determines whether the requested start and stop
times are checked against data available irhts@rical trends input.
By default the decimation does not start until data is available in all
trends, and ends as soon as any trend has no more data. To override this
behavior, set this input to FALSE.

historical trends is a set of historical trends to be decimated.

L |
1
2
-1}
—_

[DBL] timestamp is the date and time for the value.

[DBL] value is the value of the tag at the timestamp.

start timestampis the timestamp at which the decimated trend starts. If
start timestampis unwired, the decimated trend output starts at the first
timestamp in the historical trend.

stop timestampis the desired stop time of the decimated trendtolp
timestampis unwired, the decimated trend output ends at or before the
last timestamp in the historical trend.

time interval determines the interval at which the trend is decimated or
resampled. If unwired, data is extracted with the default interval of
1 second.

decimated trendsis a list of decimated historical trends startingjrat
timestamp. Each trend value igme interval seconds apart.

g HHE E
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first timestamp is the actual time associated with the first point in the
decimated trend.

last timestampis the actual time associated with the last point in the
decimated trend.

g E

Get Historical Tag List

Use the Get Historical Tag List VI to obtain the list of tags that have historical data
available in the historical database.

geoe====ecas histary tag list
Citadel path in Citadel path aut
' E[[H] = first timestamp

oot {10 1o)==l | o imestamp

error aut

Citadel path in is the path to the directory containing the Citadel
historical database. If this path is empty, the VI attempts to use the
historical data directory configured in the actisef file. If this has
not been configured, the VI prompts you to select a data directory.

/

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginehis appendix.

history tag list is the list of tag names that have historical data logged.

bl

Citadel path out is the path to the directory containing historical data
files.

first timestamp is the date and time associated with the first data point
logged in the given set of historical data files.

BEH

last timestampis the date and time associated with the last data point
logged in the given set of historical data files.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

o
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Get Historical Trend Info

Use the Get Historical Trend Info VI to obtain the first and last timestamp available in
the historical database for a given tag, and the type of the tag, whether analog or discrete.

data type
Citadel path in ISkR Citadel path oLt
tag name ~ Wb = firzt timestamp
errar in [ho eror) e L. % lazt timestamp

error aut

Citadel path in is the path to the directory containing the Citadel
historical database. If this path is empty, the VI attempts to use the
historical data directory configured in the activef file. If this has
not been configured, the VI prompts you to select a data directory.

/

tag nameis the tag about which you want to obtain historical trend
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

data typeis the type of tag, whether discrete, analog, or bit array.

Citadel path out is the path to the directory containing historical data
files.

first timestamp is the date and time associated with the first value
logged in the database for this tag.

last timestampis the date and time associated with the last value logged
in the database for this tag.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

HEEHE BB
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Historical Trend Statistics

Use the Historical Trend Statistics VI to compute statistical data for a historical trend.
Statistics include minimum value, maximum value, average and standard deviations. The
statistics skip invalid input points (whevalue= NaN). The average and standard

deviation are weighted according to the time duration of each valid input point. The last
point in the historical trend is not included in the average and standard deviation because
the time interval associated with it is unknown.

tirne OM [ETH]
— Uual
hiztonical trend =B max value
T .|-I:I"_x_|_ riin value
a—I_I— average
zhd dev
——— H stops
# ztarts

o historical trend is the tag trend data upon which statistics are computed.

[DBL] timestamp is the date and time for the value.

[DBL] value is the value of the tag at the timestamp.

time ON (ETM) is the amount of time for which data has known values in
the trend. It is roughly the same as the amount of time historical logging
was turned on for the tag.

Qualis the ratio of time the trend has known values to the total time elapsed
in the trend.

max valueis the maximum value in the historical trend. This output
ignores invalid pointsvalue= NaN).

min value is the minimum value in the historical trend. This output
ignores invalid pointsvalue= NaN).

averageis the average for the values in the historical trend. This is a
weighted average. Each point is weighted according to its time duration.
averageignores time intervals with invalid pointsglue= NaN). The

last point in the trend is not includedawerage because there is no
known time interval associated with it.

HEEE B
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std devis the standard deviation for values in the historical trend. This
is a weighted standard deviation. Each point is weighted according to
its time durationStd devignores time intervals with invalid points
(value=NaN). The last point in the trend is not included in the standard
deviation, because there is ho known time interval associated with it.

# stopsis the number of transitions from logging on to logging off in the
trend.

# startsis the number of transitions from logging off to logging on in the
trend.

Historical Trends to Spreadsheet

Use the Historical Trends to Spreadsheet VI to converts a set of historical trends into the
tab delimited string format, which spreadsheet programs can read. The columns created
are date, time, tag name 1 value, tag name 2 value, and so on. A header is created
labelling the date, time, and tag names. The output of this VI can be saved in a file, and
then imported into a spreadsheet program.

You can wire in the delimiter you want. The delimiter is a tab by default. You also can
override the date and time formatting by wiring in tlege & time format cluster.

check start/stop times [T] e
date & time format s

delimiter [tab) nnnnnsmmmmy

hiztorical data m]%[g
tag names ** EHPEF;[LW spreadshest string

zample interval | E“" b= apror oLt

errar in [ho ermor)
gtart timestamp
stap timeztamp

check start/stop time?determines whether the requested start and stop
times are checked against data available iristrical trends input.

By default the decimation does not start until data is available in all
trends, and ends as soon as any trend has no more data. To override this
behavior, set this input to FALSE.
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date & tlm_e for_mat is a cluster that c_ontams settings used to format the
date and time in the spreadsheet string.

date format (0) determines the format for the daté/DD/YYYY
or DD/MM/YYYY).

time format determines whether a 12-hour (AM/PM) or 24-hour
format is used.

delimiter (tab) is the separator used in the spreadsheet format. The
default separator is a tab.

historical data is the set of historical data trends to convert to
spreadsheet format.

—
10
=]
ol

—

tag namesis the list of tag names corresponding to the historical trends.
These tag names are used as column headers when converted into
spreadsheet format.

E

sample interval (1 secdetermines the time interval for each historical
trend. If unwired, the data is sampled at one-second intervals.

g

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

o

start timestamp is the timestamp for which the spreadsheet rows start.
If start timestamp is unwired, the spreadsheet rows start at the first
timestamp in the historical data.

stop timestampis the timestamp for which the spreadsheet rows end. If
stop timestampis unwired, the spreadsheet rows start at the last
timestamp in the historical data.

spreadsheet stringcontains spreadsheet formatted data that can be
written to a text file. This file can be opened into spreadsheets like
Excel.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

H B H E
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Read Historical Trend

Use the Read Historical Trend VI to read the historical data for a given tag from user
specified start and stop dates and times, up to the maximum number of points specified.
If start timestamp andstop timestampare not wired, all historical data for the tag is
returned, up to the maximum points per trend specifieahabf points per trendis left
unwired, all points between thstart timestamp andstop timestampare returned.

You can use this VI to read history information for analog, discrete or bit array tags. All
values are returned as floating point values.

max painks in trend
Citadel path in = Citadel path out
tag name ':I_EEE = highanical trend
shart timestamp nj‘“ P grror ok
&rrar in [ho erar)
stop timestamp [now)

max points in trend is the maximum number of points to read. If the
value is less than zero, all points available betvetemtimestamp and
stop timestampare returned. Otherwise, the number of points in the
trend is the minimum of the actual number of data points betataen
timestamp, stop timestamp andmax points in trend.

Citadel path in is the path to the directory containing the Citadel
historical database. If this path is empty, the VI attempts to use the
historical data directory configured in the activef file. If this has
not been configured, the VI prompts you to select a data directory.

/

tag nameis the tag for which you want to read historical data. If the tag
is not logged in the historical database, you will get an empty trend.

start timestamp is the date and time associated with the first data point
to be retrieved from the historical database. If this input is unwired, the
data is extracted starting at the first point available for the tag.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

stop timestamp (now)is the date and time associated with the last data
point to be retrieved from the historical database. If this input is
unwired, the data is extracted up to the last point available for the tag.

1 H BB

Citadel path outis the path to directory containing historical data files.
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historical trend is the tag trend data read from the historical database,
starting at the date and time specifiedskart timestamp, and stopping

at the date and time specified &ipp timestampor up tomax points

per trend, whichever is smaller. If thestart timestamp andstop
timestamp values are left unwired, all the logged data uméx points

per trend for the tag is returned.

[oBL] timestamp is the date and time faalue.

[DBL] value is the value of the tag at thienestamp.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

Read Historical Trends

Use the Read Historical Trends VI to read the historical data for a given set of tags from
a user specified start and stop date and time, o@topoints per trend. If the inputs for

start timestamp andstop timestampare not wired, all historical data for the tags is
returned, up to thenax points per trend specified. Ifmax points per trendis left

unwired, all points betweestart timestamp andstop timestampare returned.

You can use this VI to read history information for analog, discrete or bit array tags. All
values are returned as floating point values.

max points per trend
Citadel path in E[ I:_ital:h_al path out
tag names M Trend higtonizal trends
start tirmestamp mj‘“ = @rror oLt
errar in [ho ermor)
ztop timestamp [niow)
-I:Eﬂ max points per trendis the maximum number of points to read. If the

value is less than zero, all points available betvgtam timestamp and
stop timestampare returned. Otherwise, the number of points in the
trend is the minimum of the actual number of data points betataen
timestamp, stop timestamp andmax points in trend.

Citadel path in is the path to directory containing the Citadel historical
database. If this path is empty, the VI prompts the user for the citadel
folder path.
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tag namesis the list of tags for which you want to read historical data.
If one or more of the tags is not logged in the historical database, you
will get an empty trend for that tag.

stop timestamp (now)is the date and time associated with the last data
point to be retrieved from the historical database. If this input is
unwired, the data is extracted up to the last point available for the tag.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

start timestamp is the date and time associated with the first data point
to be retrieved from the historical database. If this input is unwired, the
data is extracted starting at the first point available for the tag.

Citadel path out is the path to directory containing the historical
database.

historical trends is the tag trend data read from the historical database,
starting at the date and time specifiedskart timestamp, and stopping

at the date and time specified stpp timestampor up tomax points

per trend, whichever is smaller. If these start and stop timestamp values
are unwired, all the logged data upmax points per trend for the tag

is returned.

timestamp is the date and time for the value.

value is the value of the tag at the timestamp.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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System Vs
Use the System VIs to obtain information or monitor the access level of
the current operator, to launch or shut down BridgeVIEW, or to enable
or disable event logging, historical data logging or printing. The System
subpalette is shown below.
o Functions
| System |
=
Ll Tags | Alarm:
L4 L3 L3
12
M L
| )
Hom Mg *
SE% -—H
/E EaT || =L
—-o}'-— (TS L' ol
il ot | nerinfo Eﬂ@ Login, @
o) [ e | ) [
Enable Event Logging

Use the Enable Event Logging VI to turn on or off logging of alarms and events for all
tags in the system programmatically.

Enahble vt logaing (T)

. errar ot
£rmaf in [ho errar)

Enable evt log(T) determines whether to turn event logging on or off.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Enable Historical Data Logging

Use the Enable Historical Data Logging VI to turn on or off data logging for all tags in
the system programmatically.

Enable hzt logging [T] -
EIrar in (o ermor] e

p errar oLk

Enable hst logging (T)determines whether to turn historical data
logging on or off.
error in (no error) is a cluster that describes the error status before this

VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

Enable Printing

Use the Enable Printing VI to turn on or off printing of alarms and events for all tags in
the system programmatically.

Enable printing [T]

. == gpror ot
errar in [ho eror)

Enable printing (T) determines whether to turn printing on or off.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
=T error out is a cluster that describes the error status after this VI

executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Engine Launch

Use the Engine Launch VI to launch the BridgeVIEW Engine programmatically.
Normally the BridgeVIEW Engine is launched automatically when you execute any of
the Vls that access the Real-Time Database. Use this VI if you want to control when the
Engine is launched explicitly.

If configuration file to useis unwired, BridgeVIEW automatically uses the last
configuration file you viewed or edited. Uginch engineto control whether the Engine
is launched.

The outputs indicate whether the Engine is running already and which configuration file
is being used. These outputs are valid onlgiihch engineis TRUE.

configuration file bo uze configuration fils in use
launch engine already launched
= shubdown

configuration file to usespecifies exactly which Tag Configuration file
the BridgeVIEW Engine should use. You must provide the complete
path to the configuration file. If unwired, the last configuration you
viewed or edited is used.

[

launch enginedetermines whether to launch the BridgeVIEW Engine,
provided that it is not already running. If FALSE, the VI does nothing.
If unwired, this input is TRUE by default. You can wire this input if you
do or do not want to launch the Engine based on logic in your program.

i
-

configuration file in use indicates which BridgeVIEW configuration
file is currently in use.

[

already launchedindicates whether the BridgeVIEW Engine was
launched already when this VI was called. If so, the BridgeVIEW
Engine is left undisturbed and this VI returns which configuration file
is being used.

T shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, calling this VI does nothing.

I
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Engine Shutdown

Use the Engine Shutdown VI to shut down the BridgeVIEW Engine from your MMI. You
must terminate your application immediately after calling this VI. The BridgeVIEW
Engine does not shut down until all Vis that are accessing the Real-Time Database finish.
If you do not terminate your application, after a few seconds a dialog box prompts you
to stop your application so that the BridgeVIEW Engine can complete shutdown.

Shutdown engine -

Shutdown enginedetermines whether the BridgeVIEW Engine shuts
down. If TRUE, this VI notifies the BridgeVIEW Engine to shut down.
If FALSE, the VI does nothing. This parameter is TRUE by default.

Get Operator Name

Use the Get Operator Name VI to obtain the current operator name, access level, and
access level name.

u; arinfo operatar name

eL T access level
e azcess level name

operator nameis the login name of the current BridgeVIEW user.

access levels a numeric access level assigned to the current
BridgeVIEW user.

access level namis a descriptive name associated with the numeric
access level assigned to the current BridgeVIEW user.

Get Tag Status Info

Use the Get Tag Status Info VI to obtain status information associated with tags. Tag
status information can be broken down into two types:

e Status information from BridgeVIEW—This status can be from the Engine or a
Server. It consists of details about the status and whether it is an error or warning.

e Status information from a Server—Only the status code is reported. Check your
server documentation for a description of this status.
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reported by
dezcription

— BEridgew|Ew statuz
e arning [F] : error [T)
gerver status uger emor

tag status

tag statuscan be broken down into status information from BridgeVIEW
(Engine or Server), and status information from a server or a user error.

reported by indicates whether the status was reported by the
BridgeVIEW Engine or a server.

description gives the details of the part of the status reported by
BridgeVIEW.

BridgeVIEW status is the numeric representation of the portion of the
status reported by BridgeVIEW.

TF warning (F): error (T) indicates if the portion of status reported by
BridgeVIEW is an error (if it is negative), or a warning (if it is positive).

server status/user erroris either the numeric value of the portiortad
statusposted by the device server (refer to your server documentation
for details on this value) or an indication of user error.

Invoke Login Dialog

Use the Invoke Login Dialog VI to launch the BridgeVIEW Login dialog box. If the user
selectsCancelin the Login dialog box, the previous user remains active.

Cogin... operatar narme
L access level

......
[ accers level name

- canceled

operator nameis the login name of the current BridgeVIEW user.

access levels the numeric access level assigned to the current
BridgeVIEW user.

access level namis a descriptive name associated with the numeric
access level assigned to the current BridgeVIEW user.

| B BE

TF cancelledindicates whether the user pres§ohcelin the Login dialog
box, aborting the login.
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Post System Error or Event

Use this VI to post an error or event message from your MMI to the System Error/Event
display on the Engine Manager. The message you post is logged to the system log file in
the BridgeVIEW\Syslog  directory. The format of the message is as follows:

EVENT/ERROR <date> <time> <Message>

The date and time represent timestamp when the message is posted.

Meszage

Type
timestamp —

Messageis the Error or Event that you want to report. The format of the
message that actually is posted is as follows:

EVENT/ERROR <date> <time> <Message>

Type determines the type of message to be posted. By default, it is an
error. If you are reporting an event, write a TRUE to the switch.
Depending on your selection, the word EVENT or ERROR
automatically is incorporated in the message that is posted.

timestamp is broken down into date and time strings and incorporated
in the message that gets posted. If this input is left unwired, the current
timestamp is taken and posted as a part of the message.

Security Monitor

Use the Security Monitor VI to monitor the access level of the current BridgeVIEW
operator. By default, this VI times out after one second, returning the current operator
access level. When an operator logs in, this VI returns immediately.

bmeout [zecs] (1] ———

wvigihility access level (] tael M "'-Ii_sil:ule" attril:uL_Jte zetting
operability access level () ———secumm" = "Elssbhed" attribute value
T = ghutdawn

qray out on dizable [T)

timeout (secs) (1ppecifies how long to wait before the VI calculates its
outputs. It returns immediately when a user logs in.
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visibility access leveldetermines the value ¢¥isible” attribute

setting. If the current operator access level is greater than or equal to
visibility access levelthe“Visible” attribute setting indicator is TRUE.
Otherwise,Visible” attribute setting is FALSE.

operability access levetletermines the value for tliBisabled”

attribute value output. If the current operator access level is greater
than or equal toperability access level‘Disabled” attribute value is

0 (enabled). OtherwiséDisabled” attribute value is 1 (disabled) or

2 (grayed out).

“Visible” attribute setting is the value to send to tH¥isible” attribute
of the control or indicator to which security is applied.

“Disabled” attribute value is the value to send to thBisabled”
attribute of the control or indicator to which security is applied.

shutdown indicates that the BridgeVIEW Engine is shutting down.

When you use this VI in your operator interface loops, you do not want the
timeout value to be too long, or your front panel can take a long time to
finish execution. Similarly, settingimeout to 0 seconds degrades the
overall performance of your interface because this VI is called too often,
too quickly.

Tag Status Handler

Use the Tag Status Handler VI to obtain a description of the tag status, by breaking it
down into warning or error conditions coming from BridgeVIEW as well as the device
server. It also identifies where the error or warning occurred. The information for looking
up status is derived from the inputag status source server error codes server error
descriptions, and from an internal error description lookup that describes all the status
values returned from the Engine or a Server in BridgeVIEW.

gource [ ]y
tag status Ta

twpe of dialog [OF. mag:1) —
server enor codeg =4 §
server ernar descriptions

messEage

sourceis a string you can use to describe the VI that is the source of
warning or error indicated by tag status. This is returned as a part of the
messagestring if there is an error.
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tag statuscan be broken down into status information from
BridgeVIEW (Engine or Server); and status information from a server
Or a user error.

type of dialog (OK msg:1)determines what type of dialog box is
displayed, if any. Regardless of its value, the VI returns error
information and a message describing the error. According to the value,
the VI does one of the following:

« Displays no dialog box. This is useful if you want to have
programmatic control over how an error is handled.

« Displays a dialog box with a single OK button. After the user
responds, the VI returns control to the main VI. This is the default
setting.

« Displays a dialog box with buttons allowing the user to continue or
stop. If the user cancels, the VI calls the Stop function to halt
execution.

server error codesis an array of numeric error codes defined for your
device server(s).

server error descriptionsis an array of descriptions of server error
codes. If an incoming error matches onaénver error codes the VI
uses the corresponding description freemver error descriptionsin
the message.

messagalescribes the tag status by breaking it down into the error or
warning returned by BridgeVIEW as well as the error or warning, if
any, returned by the device server. The part of the message describing
the server error code comes from the input you speciégiver error
descriptions It also contains information about the source of the error.
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Tags Vis
Use the Tags VIs to read the latest value for a tag, write a new value to
a tag, or obtain data for a real-time trend. The Tags subpalette is shown
below.
2 Functions
E
1o T ags
e =:
7o | [6]1]2| L Read |[ Fead || Read |[ Read |] Tren
we e
% g Lrite LJrie Llrite LJrie
Epatem | Aptribu @;‘ @g Eﬁﬁ_ﬁ
GI/ H,’ IC bvite] [C bivite] [C bvite] [C brite
iy
D T
Read Tag

Use the Read Tag VI to read the latest value of a tag from the Real-Time Database. For
immediate polling of the tag value, leatt@eout (secslunwired. To wait until the value

is updated before reading it, wire a timeout value in secontiméout. The Read Tag

VI returns with the most recent Real-Time Database value when it is updattcheitiet

is exceeded, or the Real-Time Database is shutting down, whichever occurs first. Use the
changed?output to determine whether the value changed since the last read.

Note: Use a separate Read Tag VI for each tag you want to monitor. Do not put
the Read Tag VI in a loop to read a different tag each iteration of the loop.
This results in slower program performance. The Read Tag VI is designed
to save information about the tag internally for efficient operation. This
information is updated every time the tag name changes.

e in E||EIT|TI

: value status
wvalue

walue timestamp

tag narme
tirmeaout [secz] (0]

ghutdown
.......................... Chahged?
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tag nameis the name of the tag.

timeout (secs) (Oppecifies how many seconds to wait for the tag value
to be updated in the Real-Time Database before reading the Real-Time
Database for the latest valuetitheout is 0, the Read Tag VI reads the
Real-Time Database immediately and returns the tag value without
waiting. If timeout is —1, Read Tag waits indefinitely until the tag value

is updated, or the Engine shuts down, whichever occurs first. If a
timeout occurs before the value is updated, Read Tag returns the most
recent value from the Real-Time Database, and is set to TRUE. The
default value is 0.

in alarm is TRUE if the tag is in alarm.

value statusreturns the status of the valuevédiue statusis greater than

or equal to 0, the value returned by Read Tag is valid and there is a
warning about the tag value.Jélue statusis less than 0, either the
device server has reported an error indicating there is a problem with
the tag, or BridgeVIEW has reported an error indicating there is a
problem using the tag.

value is the latest value of the tag read from the Real-Time Database.

value timestampreturns the timestamp for when the tag value was
updated.

error indicates that an error occurred when executing the Read Tag VI,
or that thevalue output returned by Read Tag is not valid. Selee
statusfor the specific error condition.

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, the Read Tag VI no longer waits for tags to be updated and
returns immediately with bottimeout andshutdown TRUE. You can
useshutdown to exit any loop that uses the Read Tag VI.

changed?is TRUE when the Read Tag VI returns a new value from the
Real-Time Database. thanged?is FALSE, the Read Tag VI probably
timed out before the tag value was updated.
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Read Tag (bit array)

Use the Read Tag (bit array) VI to read the latest value for a given bit array tag from the
Real-Time Database. For immediate polling of the tag value, l@@eeut (secs)

unwired. To wait until the value is updated before reading it, wire a timeout value, in
seconds, to thémeout input. The Read Tag (bit array) VI returns with the most recent
Real-Time Database value when it is updated, the timeout is exceeded, or the Real-Time
Database is shutting down, whichever occurs first. Usehteged?output to determine
whether the value changed since the last read.

Note: Use a separate Read Tag (bit array) VI for each tag you want to monitor.
Do not put the Read Tag (bit array) VI in a loop to read a different tag each
iteration of the loop. This results in slower program performance. The
Read Tag (bit array) VI is designed to save information about the tag
internally for efficient operation. This information is updated every time
the tag name changes.

.......................... inam"ﬂ

H — walue status
(= walue
walie timestamp

tag name
timeout [gecz] (0]

shutdown
.......................... Chahged?

tag nameis the name of the bit array tag.

timeout (secs) (Oppecifies how many seconds to wait for the tag value
to be updated in the Real-Time Database before reading the Real-Time
Database for the latest valuetitheout is the default value of 0, the
Read Tag (bit array) VI reads the Real-Time Database immediately and
returns the tag value without waiting.tifneout is -1, Read Tag (bit
array) waits indefinitely until the tag value is updated, or the
BridgeVIEW Engine shuts down, whichever occurs first. If a timeout
occurs before the value is updated, Read Tag (bit array) returns the most
recent value from the Real-Time Database,tamdout is set to TRUE.

in alarm is TRUE if the tag is in alarm.
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value statusreturns the status of the valuev#filue statusis greater than

or equal to 0, the value returned by Read Tag is valid and there is a
warning about the tag value.Jélue statusis less than 0, either the
device server has reported an error indicating there is a problem with
the tag, or BridgeVIEW has reported an error indicating there is a
problem using the tag.

value is the latest bit array value of the bit array tag read from the
Real-Time Database.

[ g |
-
M
—_

value timestampreturns the timestamp for when the tag value was last
updated.

i E

TF error indicates that an error occurred when executing the Read Tag (bit
array) VI, or that thevalue output returned by Read Tag (bit array) is
not valid. Seevalue statusfor the specific error condition.

TF shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, Read Tag (bit array) no longer waits for tags to be updated and
returns immediately with bottimeout andshutdown TRUE. You can
useshutdown to exit any loop that uses Read Tag (bit array).

changed?s TRUE when Read Tag (bit array) returns a new value from
the Real-Time Database.dhanged?is FALSE, Read Tag (bit array)
probably timed out before the tag value was updated.

Read Tag (discrete)

Use the Read Tag (discrete) VI to read the latest value for a given discrete (or Boolean)
tag from the Real-Time Database. For immediate polling of the tag value, leave

timeout (secs)unwired. To wait until the value is updated before reading it, wire a
timeout value in seconds tmmeout. The Read Tag (discrete) VI returns with the most
recent Real-Time Database value when it is updated, the timeout is exceeded, or the
Real-Time Database is shutting down, whichever occurs first. Usshéimged?output

to determine whether the value changed since the last read.

Note: Use a separate Read Tag (discrete) VI for each tag you want to monitor. In
other words, for example, do not put the Read Tag (discrete) VI in a loop
to read a different tag for each iteration of the loop. This results in slower
program performance. The Read Tag(discrete) VI is designed to save
information about the tag internally for efficient operation. This
information is updated every time the tag name changes.
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timeout [zecz] (0]

ghutdown
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tag nameis the name of the discrete tag.

1H

timeout (secs) (Oppecifies how many seconds to wait for the tag value
to be updated in the Real-Time Database before reading the Real-Time
Database for the latest valuetitheout is 0, the Read Tag (discrete) VI
reads the Real-Time Database immediately and returns the tag value
without waiting. Iftimeoutis —1, Read Tag (discrete) waits indefinitely
until the tag value is updated, or the BridgeVIEW Engine shuts down,
whichever occurs first. If a timeout occurs before the value is updated,
Read Tag (discrete) returns the most recent value from the Real-Time
Database, antimeout is set to TRUE. The default value is 0.

TF in alarm is TRUE if the tag is in alarm.

value statusreturns the status of the valuevédflue statusis greater than

or equal to 0, the value returned by Read Tag is valid and there is a
warning about the tag value.Jélue statusis less than 0, either the
device server has reported an error indicating there is a problem with
the tag, or BridgeVIEW has reported an error indicating there is a
problem using the tag.

value is the latest value of the discrete tag read from the Real-Time
Database.

value timestampreturns the timestamp for when the tag value was last
updated.

error indicates that an error occurred when executing the Read Tag

(discrete) VI, or that thealue output returned by Read Tag(discrete) is
not valid. Seevalue statusfor the specific error condition.

TF shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, Read Tag (discrete) no longer waits for tags to be updated and
returns immediately with bottimeout andshutdown TRUE. You can
useshutdown to exit any loop that uses Read Tag (discrete).
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changed?is TRUE when Read Tag (discrete) returns a new value from
the Real-Time Database.dhanged?is FALSE, Read Tag (discrete)
probably timed out before the tag value was updated.

Read Tag (string)

Use the Read Tag (string) VI to read the latest value for the tag from the Real-Time
Database. Ifimeout is 0, Read Tag (string) VI returns the current Tag value and update
timestamp from the Real-Time Database, otherwise the Read Tag (string) VI waits up to
the specifiedimeout for the tag to be updated in the Real-Time Database, and returns the
new value.

Note: Use a separate Read Tag (string) VI for each tag you want to monitor. Do
not put the Read Tag (string) VI in a loop to read a different tag each
iteration of the loop. This results in slower program performance. The
Read Tag(string) VI is designed to save information about the tag
internally for efficient operation. This information is updated every time
the tag name changes.

it alarm

walue status
value

walue timestamp
erar

shutdown
changed?

tag name
timeout [gecs) (0]

tag nameis the name of the tag.

timeout (secs) (Oppecifies how many seconds to wait for the tag value
to be updated in the Real-Time Database before reading the Real-Time
Database for the latest valuetitheout is the default value of 0, the
Read Tag (string) VI reads the Real-Time Database immediately and
returns the tag value without waitingtitheout is —1, Read Tag (string)
waits indefinitely until the tag value is updated, or the Real-Time
Database shuts down, whichever occurs first. If a timeout occurs before
the value is updated, Read Tag (string) returns the most recent value
from the Real-Time Database, atiheout is set to TRUE.

in alarm is TRUE if the tag is in alarm.
value statusreturns the status of the valuevédiue statusis greater than

or equal to 0, the value returned by Read Tag is valid and there is a
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warning about the tag value.Jélue statusis less than 0, either the
device server has reported an error indicating there is a problem with
the tag, or BridgeVIEW has reported an error indicating there is a
problem using the tag.

value is the latest value of the tag read from the Real-Time Database.

[DBL] value timestampreturns the timestamp for when the tag value was last
updated.

error indicates that an error occurred when executing the Read Tag
(string) VI, or that thevalue output returned by Read Tag(string) is not
valid. Seevalue statusfor the specific error condition.

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, Read Tag (string) no longer waits for Tags to be updated and
returns immediately with bottimeout andshutdown TRUE. You can
useshutdown to exit any loop that uses the Read Tag (string) VI.

changed?is TRUE when the Read Tag (string) VI returns a new value
from the Real-Time Database clianged?s FALSE, Read Tag (string)
probably timed out before the tag value was updated.

Trend Tags

Use the Trend Tags VI to set data for a real-time trend chart in your MMI. The Trend
Tags VI supports analog, discrete, and bit array tags. The Trend Tags VI formats data for
one or more tags such that it can be wired directly to a trend (waveform chart). The Trend
Tags VI returns after each time interval with the next set of points for the trend.

Place each Trend Tags VI in its own While Loop, assuming that each loop is running at
a different time interval.

tag names
zcale bo X -
time interval [zecz] (1]

[ W ] tag namesis the name of each tag to be trended.
scale to %determines how the trend data is scaledc#Hle to %is

FALSE,trend datais in engineering units. Hcale to %is TRUE trend
datais in % of full scale (0 to 100%). The default settingdoale to %
is FALSE.
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TF

=
=2
-]

L

TF

TF

Write Tag

time interval (secs) (1)s the time interval in seconds for reading the tag
values for the real-time trend. The default time interval is 1 second.

trend data contains the data from each tag, formatted for wiring to a
waveform chart. These values are either in engineering units, or scaled,
as specified by scale mode.

error indicates that an error occurred when executing Trend Tags, or
that one or more tag values could not be accessed.

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, Trend Tags returns immediately whbtdown TRUE, and
trend data might no longer be valid. You can usleutdownto exit any
loop that uses the Trend Tags VI.

config changeindicates that configuration of the Trend Tags VI has
changed since the last execution. This could be because of a change in
the list of tags in the trend, thiene interval input, or thescale to %

input. Optionally use this output to reinitialize your waveform chart
because past history data will be no longer valid.

Use the Write Tag VI to update the Real-Time Database with a new value for memory,
output, and Input/Output tags. The value also is sent to the server if it is an output or
Input/Output tag. If the tag is an input only tag, the Write Tag VI causes a system error
because input tags only can be updated by servers. If the tag is configured as an
Input/Output tag, the tag value is passed to the server when Write Tag VI is called but
not written to the RTDB. The RTDB is updated with the new value when the server polls
it and passes it back to the BridgeVIEW Engine. This maintains correct time
synchronization in the RTDB.

HH
m
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tag name
value
generate event [F)

tag nameis the name of the output tag.

value is the value to be written to the output tag.

generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
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in your MMI and logged to a&vt file. By default,generate evenis
FALSE.

statusreturns the current status of the value written in the Real-Time
Database. I$tatusis greater than or equal to 0, the Write operation was
successful. Istatusis less than 0, either the device server has reported
an error indicating there is a problem with the tag, or BridgeVIEW has
reported an error indicating there is a problem using the tag.

error indicates that an error occurred when executing the Write Tag VI,
or that the status of the tag is bad. Setusfor the specific error
condition.

shutdown indicates that the BridgeVIEW Engine is shutting down. In

this case, Write Tag no longer waits for tags to be updated and returns
immediately with bothimeout andshutdown TRUE. You can use
shutdown to exit any loop that uses the Write Tag VI.

Write Tag (bit array)

Use the Write Tag (bit array) VI to update the Real-Time Database with a new value for
memory, output, and Input/Output tags. The value also is sent to the server if it is an
output or Input/Output tag. If the tag is an input only tag, the Write Tag (bit array) VI
causes a system error because input tags only can be updated by servers. If the tag is
configured as an Input/Output tag, the tag value is passed to the server when Write Tag
(bit array) VI is called but not written to the RTDB. The RTDB is updated with the new
value when the server polls it and passes it back to the BridgeVIEW Engine. This
maintains correct time synchronization in the RTDB.

tag name statuz
walug = ...
generate event [F] - e EIror

tag nameis the name of the output tag.

value is the value to be written to the output tag.

|l |7

generate event (Filetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to vt file. By default,generate evenis
FALSE.
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statusreturns the current status of the value written in the Real-Time
Database. I§tatusis greater than or equal to 0, the Write Tag (bit array)
operation was successful statusis less than 0, either the device server
has reported an error indicating there is a problem with the tag, or
BridgeVIEW has reported an error indicating there is a problem using
the tag.

error indicates that an error occurred when executing the Write Tag (bit
array) VI, or that the status of the tag is bad. Satusfor the specific
error condition.

shutdownindicates that the BridgeVIEW Engine is shutting down. You
can usshutdownto exit any loop that uses the Write Tag (bit array) VI.

Write Tag (discrete)

Use the Write Tag (discrete) VI to update the Real-Time Database with a new value for
memory, output, and Input/Output tags. The value also is sent to the server if it is an
output or Input/Output tag. If the tag is an input only tag, the Write Tag (discrete) VI
causes a system error because input tags only can be updated by servers. If the tag is
configured as an Input/Output tag, the tag value is passed to the server when Write Tag
(discrete) VI is called but not written to the RTDB. The RTDB is updated with the new
value when the server polls it and passes it back to the BridgeVIEW Engine. This
maintains correct time synchronization in the RTDB.

tag name
walue -
generate event [F] -

tag nameis the name of the output tag.
value is the value written to the output tag.

generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to vt file. By default,generate evenis
FALSE.

|| I

statusreturns the current status of the value written in the Real-Time
Database. I§tatusis greater than or equal to 0, the Write Tag (discrete)
operation was successful statusis less than 0, either the device server
has reported an error indicating there is a problem with the tag, or
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BridgeVIEW has reported an error indicating there is a problem using
the tag.

error indicates that an error occurred when executing the Write Tag
(discrete) VI, or that the status of the tag is bad.states for the
specific error condition.

shutdownindicates that the BridgeVIEW Engine is shutting down. You
can useshutdownto exit any loop that uses the Write Tag (discrete) VI.

Write Tag (string)

Use the Write Tag (string) VI to update the Real-Time Database with a new value for
memory, output, and Input/Output tags. The value also is sent to the server if it is an
output or Input/Output tag. If the tag is an input only tag, the Write Tag (string) VI causes

a system error because input tags only can be updated by servers. If the tag is configured
as an Input/Output tag, the tag value is passed to the server when Write Tag (string) VI
is called but not written to the RTDB. The RTDB is updated with the new value when the
server polls it and passes it back to the BridgeVIEW Engine. This maintains correct time
synchronization in the RTDB.

tag name shatus
walue = ...
generate event [F] - LARE b errar
....................... Ehutdl:lwr'l

tag nameis the name of the output tag.

value is the value to be written to the output Tag.

-

generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to vt file. By default,generate evenis
FALSE.

statusreturns the current status of the value written in the Real-Time
Database. Ibtatusis greater than or equal to 0, the Write Tag (string)
operation was successful sttusis less than 0, either the device server
has reported an error indicating there is a problem with the tag, or
BridgeVIEW has reported an error indicating there is a problem using
the tag.
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error indicates that an error occurred when executing the Write Tag
(string) VI, or that the status of the tag is bad. Satusfor the specific
error condition.

shutdownindicates that the BridgeVIEW Engine is shutting down. You
can useshutdown to exit any loop that uses the Write Tag (string) VI.

Write Tag on Change

Use the Write Tag on Change VI to update the Real-Time Database with a new value for
memory, output, and Input/Output tags. The value also is sent to the server if it is an
output or Input/Output tag. The value is updated and sent to the server only if the tag
value is different from the previous time the VI was executed. Use this VI if you do not
need to pass output values to the RTDB and server unless there really is a value change.
This saves you from adding code to your diagram to check value changes.

If the tag is an input only tag, Write Tag on Change VI causes a system error because
input tags can only be updated by servers. If the tag is configured as an Input/Output tag,
the tag value is passed to the server when Write Tag on Change VI is called but not
written to the RTDB. The RTDB is updated with the new value when the server polls it
and passes it back to the BridgeVIEW Engine. This maintains correct time
synchronization in the RTDB.

tag name status
value

generate event [F) efrar

shutdown

tag nameis the name of the output tag.

value is the value to be written to the output tag.

HEH

generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to vt file. By default,generate evenis
FALSE.

statusreturns the current status of the value written in the Real-Time
Database. I6tatusis greater than or equal to 0, the Write Tag on
Change operation was successfuktHtusis less than 0, either the
device server has reported an error indicating there is a problem with
the tag, or BridgeVIEW has reported an error indicating there is a
problem using the tag.
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error indicates that an error occurred when executing Write Tag on
Change or that the status of the tag is bad. Segtdhes output for the
specific error condition.

shutdownindicates that the BridgeVIEW Engine is shutting down. You
can useshutdown to exit any loop that uses Write Tag on Change.

Write Tag on Change (bit array)

Use the Write Tag on Change (bit array) VI to update the Real-Time Database with a new
value for memory, output, and Input/Output tags. The value also is sent to the server if it
is an output or Input/Output tag. The value is updated and sent to the server only if the
tag value is different from the previous time the VI was executed. Use this VI if you do
not need to pass output values to the RTDB and server unless there really is a value
change. This saves you from adding code to your diagram to check value changes.

If the tag is an input only tag, Write Tag on Change (bit array)VI causes a system error
because input tags only can be updated by servers. If the tag is configured as an
Input/Output tag, the tag value is passed to the server when Write Tag on Change (bit
array)Vl is called but not written to the RTDB. The RTDB is updated with the new value
when the server polls it and passes it back to the BridgeVIEW Engine. This maintains
correct time synchronization in the RTDB.

tag name ~
value
generate event [F)

tag nameis the name of the output tag.

value is the value to be written to the output tag.

|l |7

generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to vt file. By default,generate evenis
FALSE.

statusreturns the current status of the value written in the Real-Time
Database. Ibtatusis greater than or equal to 0, the Write Tag on
Change (bit array) operation was successfudtdfusis less than 0,
either the device server has reported an error indicating there is a
problem with the tag, or BridgeVIEW has reported an error indicating
there is a problem using the tag.
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error indicates that an error occurred when executing Write Tag on
Change (bit array) or that the status of the tag is bad. Sextatiis
output for the specific error condition.

shutdownindicates that the BridgeVIEW Engine is shutting down. You
can useshutdown to exit any loop that uses the Write Tag on Change
(bit array).

Write Tag on Change (discrete)

Use the Write Tag on Change (discrete)VI to update the Real-Time Database with a new
value for memory, output, and Input/Output tags. The value also is sent to the server if it
is an output or Input/Output tag. The value is updated and sent to the server only if the
tag value is different from the previous time the VI was executed. Use this VI if you do
not need to pass output values to the RTDB and server unless there really is a value
change. This saves you from adding code to your diagram to check value changes.

If the tag is an input only tag, Write Tag on Change (discrete)VI causes a system error
because input tags only can be updated by servers. If the tag is configured as an
Input/Output tag, the tag value is passed to the server when Write Tag on Change
(discrete)Vl is called but not written to the RTDB. The RTDB is updated with the new
value when the server polls it and passes it back to the BridgeVIEW Engine. This
maintains correct time synchronization in the RTDB.

tag name shatus
wvalue
generate event [F] - Al = 1 [

L shutdawn

tag nameis the name of the output tag.

value is the value to be written to the output tag.

m

generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to vt file. By default,generate evenis
FALSE.

statusreturns the current status of the value written in the Real-Time
Database. I6tatusis greater than or equal to 0, the Write Tag on
Change (discrete) operation was successfugtatiusis less than 0,
either the device server has reported an error indicating there is a
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problem with the tag, or BridgeVIEW has reported an error indicating
there is a problem using the tag.

error indicates that an error occurred when executing Write Tag on
Change (discrete) or that the status of the tag is bad. Setathe
output for the specific error condition.

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, Write Tag on Change (discrete) no longer waits for the tag to
be updated and returns immediately with biitfreout andshutdown
TRUE. You can usshutdown to exit any loop that uses Write Tag on
Change (discrete).

Write Tag on Change (string)

Use the Write Tag on Change (string) VI to update the Real-Time Database with a new
value for memory, output, and Input/Output tags. The value also is sent to the server if it
is an output or Input/Output tag. The value is updated and sent to the server only if the
tag value is different from the previous time the VI was executed. Use this VI if you do
not need to pass output values to the RTDB and server unless there really is a value
change. This saves you from adding code to your diagram to check value changes.

If the tag is an input only tag, Write Tag on Change (string) VI causes a system error
because input tags only can be updated by servers. If the tag is configured as an
Input/Output tag, the tag value is passed to the server when Write Tag on Change (string)
VI is called but not written to the RTDB. The RTDB is updated with the new value when
the server polls it and passes it back to the BridgeVIEW Engine. This maintains correct
time synchronization in the RTDB.

tag name 55T | shatus
value - e
—
generate event [F) - m; """"""""""" errar

tag nameis the name of the output tag.

value is the value to be written to the output tag.

TF generate event (Fetermines whether a user change event is generated
for the write operation on the tag. If the tag is configured with event
logging on, this tag event can be displayed in the Event History Display
in your MMI and logged to avt file. By default,generate evenis
FALSE.
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Tag Attributes Vis
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statusreturns the current status of the value written in the Real-Time
Database. I6tatusis greater than or equal to 0, the Write Tag on
Change (string) operation was successfudtdfusis less than 0, either
the device server has reported an error indicating there is a problem
with the tag, or BridgeVIEW has reported an error indicating there is a
problem using the tag.

error indicates that an error occurred when executing Write Tag on
Change (string) or that the status of the tag is bad. Sestatius output
for the specific error condition.

shutdown indicates that the BridgeVIEW Engine is shutting down. In
this case, Write Tag on Change (string) no longer waits for the tag to be
updated and returns immediately with btitheout andshutdown

TRUE. You can usshutdownto exit any loop that uses Write Tag on
Change (string).

Use the Tag Attributes VIs to read and write tag configuration
parameters from the active configuraticst{ ) file programmatically.
The Tag Attributes subpalette is shown below.

@ Y
@’ ;@F
Tagz | Alarms

¥ ¥ ¥
173

2
e 2 [E1L[2
Tl ]
Hm M M
Tag

Syztem |4 rrriby «—HIT ag Attributes

(RS DOF; | [ @ES) D) | (EEE) OF: | | @8 O
Cat Set Get Get
Fultiple] [ T aglist| |Groups

(TEE| DIF;| (XS DE| | [EES DE
Get WO Get | [GetRing|
Info_|[Logging]| Units

(RS O | RS D) | (EES) D | | (5 D6 | @58 D5
GetAlrm| | Gek An. | [Get Dis. | (Get BrAf |Get Bad|
Enabled] [AlrmLim] |AlrmEct] |[AlrmEet] [ Status
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Get Analog Tag Alarm Limit

Use the Get Analog Tag Alarm Limit VI to obtain limit information for a single tag value
alarm for an analog tag. Use the Alarm type input (HI_HI, HI, LO, LO_LO) to specify
the desired alarm limit information.

g alarmz enabled
tag name [THEIDE; taq walue alarm enabled
alarrn tppe — Got An. — lirnit
errar in [ho ermor) JMMTEE error oLt
pricirity

tag nameis the name of the tag about whether you want to obtain
information.

alarm type determines the type of alarm for which information is
gueried. For analog tags, the various alarm types are HI_HI, HI, LO and
LO_LO.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

alarms enabledindicates whether alarms are enabled for a tag. If

TRUE, tag value alarms as well as bad status alarms are enabled for this
tag, depending on the enable setting for the particular alarm types. If
FALSE, all alarms are disabled for this tag, regardless of the enable
settings for the particular alarm types.

-

4 H HH

tag value alarm enabledndicates whether alarms specified dgrm
type are enabled. If FALSE, they are disabled. If TRE@R&ym type
alarms are enabled.

-
L

e

limit is the value corresponding to a given alarm type. For example, for
HI_HI alarm,limit is the value the tag must exceed to go to the HI_HI
alarm state.

e error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

priority is the priority of the analog alarm being queried. The valid

range is between 1 and 15, where 15 is the highest priority and 1 is the
lowest.
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Get Bit Array Tag Alarm Setting

Use the Get Bit Array Tag Alarm Setting VI to obtain alarm setting information for bit
array tags.

- alarmz enabled
P taq walue alarm enabled
tag name @& OE alarm on ALL
) Gt B L inwvert mask
errar in [ho ermor) mhlrm&:ti select mazk
errar oLk
alarm meszzage
pricirity

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this

Cao
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

alarms enabledindicates whether alarms are enabled for this tag. If
TRUE, alarms are enabled for this tag. If FALSE, alarms are disabled.

tag value alarm enabledndicates whether alarms generated by changes

in the value of the tag are enabled. If TRUE, alarms are enabled. If
FALSE, they are disabled.

alarm on ALL indicates how many individual bits must be in alarm
before the entire bit array tag is in alarm. If TRUE, an alarm is generated
if all the bits are in alarm. If FALSE, an alarm is generated if any of the
bits in the bit array tag are in alarm.

I
m

invert mask indicates the bits in the bit array tag that must be inverted
before calculating whether the tag is in alamvert mask is
represented in hexadecimal.

i

select maskindicates the bits in the bit array tag to be used for the alarm

calculation.
=T error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
priority is the priority of the alarm for a bit array tag. The valid range

is between 1 and 15, where 15 is the highest priority and 1 is the lowest.
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Get Discrete Tag Alarm Setting

Use the Get Discrete Tag Alarm Setting VI to obtain alarm setting information for
discrete tags.

---------------------- alarms enabled

tag name T8 DE - tag walue alarm enabled
et Dis. = alarm ar low

EI10r it [0 error] === .
[ ] .%IrmSt.\-I::::E“:mI p[lD[It_','
error out

alarm meszzage

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

-

alarms enabledindicates whether alarms are enabled for a tag. If

TRUE, tag value alarms as well as bad status alarms are enabled for this
tag, depending on the enable setting for the particular alarm types. If
FALSE, all alarms are disabled for this tag, regardless of the enable
settings for the particular alarm types.

T

tag value alarm enabledndicates whether alarms generated by changes
in the value of the tag are enabled. If FALSE, they are disabled. If
TRUE, they are enabled.

-

alarm on low indicates whether an alarm is generated depending on the
discrete tag value. If FALSE, an alarm is generated if the discrete tag
value is high. If TRUE, an alarm is generated if the discrete tag value is
low.

I i
-

priority is the priority of the alarm for a discrete tag. The valid range is
between 1 and 15, where 15 is the highest priority and 1 is the lowest.

error out is a cluster that describes the error status after this VI

Sao
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
alarm messages the user defined string message displayed along with

the alarm notification.
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Get Group List

Use the Get Group List VI to returns a list of all configured groups in the system. By
default, this VI includes theALL> group in the list.

F

EI

pa]

E i
-

include <aLLx [T) B oe group f|i|St te
C SRS P R L ECH inade
ermar in [ho errar rou
[ ] —F B grror out

include <ALL> (T) determines whether th@LL> group should be
included in the list. The default is TRUE.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

group list is the list of currently configured groups.

no .scf loadeds TRUE if there is noscf file currently loaded in the
system.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

Get Tag Alarm Enabled

Use the Get Tag Alarm Enabled VI to indicate whether alarms are enabled for the tag.
This VI also indicates whether alarms are acknowledged automatically when a tag
previously in alarm returns to normal.

=mn

BridgeVIEW User Manual

[ag name (TS| OIE [ enabled
. Getddrm( = auta acknowledge
errar it [ha errar bl
[ ] =R e iy gt

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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enabledindicates whether alarms are enabled for a tag. If TRUE, tag
value alarms as well as bad status alarms are enabled for this tag,
depending on the enable setting for the particular alarm types. If
FALSE, all alarms are disabled for this tag, regardless of the enable
settings for the particular alarm types.

auto acknowledgeindicates whether alarms are acknowledged
automatically when a tag goes back to normal from an alarm state. If
auto acknowledgeis TRUE, the alarm is acknowledged automatically
when the tag returns to normal. If it is FALSE, the user must
acknowledge the alarm.

) error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

Get Tag Attribute

Use the Get Tag Attributes VI to obtain the value of a tag attributetabhattribute

input provides a large list for selection. The value of the attribute selected is returned
upon execution. If the attribute returns a numeric, usevdhee output. If the attribute
returns a Boolean, use thalue (discrete)output. For more information about the tag
attributes you can query with this VI, refer to any of the four configuration attributes
tables in the sectiodow Do You Configure Tags$f? Chapter 3Tag Configurationin this
manual.

If the attribute returns a numeric outpudjue (discrete)returns a FALSE if the value is
zero, and a TRUE if the value is nonzero. If the attribute returns a discrete watpet,
returns a 1 or 0, corresponding to TRUE or FALSKaltue (discrete)

tag name (= O value
tag attribute [<none:) — et - walue [discrete)
efrar in [ho enor] == P e ey st

tag nameis the name of the tag about which you want to obtain
information.

tag attribute (<none>)is a list of various parameters that you can query
for a tag.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

10 H
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=mn

valueis the numeric value of the attribute being queried. If the attribute
returns a Booleanjalue returns 1 or O correspondingvalue
(discrete).

value (discrete)is the value of the Boolean attribute being queried. If
the attribute returns a numeri@lue (discrete)returns FALSE ifvalue
is 0, and TRUE ifvalue is nonzero.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

Get Tag Bad Status Alarm Info

Use the Get Tag Bad Status Alarm Info VI to determine whether alarms are enabled for
the tag. This VI also returns whether the bad status alarm is enabled, and its priority.

tag name [ alarms enabled
. Gt Biad “ bad stabus alarm enabled
EIT0 iR [0 error] =) ey o
—‘“ﬂ priorky
errar aut

i
-
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tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

alarms enabledindicates whether alarms are enabled for this tag. If
TRUE, tag value alarms as well as bad status alarms are enabled for this
tag, depending on the enable setting for the particular alarm types. If
FALSE, all alarms are disabled for this tag, regardless of the enable
settings for the particular alarm types.

bad status alarm enabledndicates whether bad status alarms are
generated for a tag if it has a bad status.

priority is the priority of the bad status alarm for a tag. The valid range
is between 1 and 15, where 15 is the highest priority and 1 is the lowest.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Get Tag Description Group

Use the Get Tag Description Group VI to obtain a tag data type (analog, discrete, bit
array, or string), description, and the group to which the tag belongs.

data type
dezcription

graup
errar ault

[TRE| OE
GetData

eIrar in [hio error] ====e=dp, Grg%

tag name

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

data typeis the tag type (analog, discrete, bit array, or string).
description is the user-defined description for the tag.
group is the group to which the tag belongs.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginehis appendix.

EEEE E H

Get Tag 10 Connection Info

Use the Get Tag IO Connection Info VI to obtain information on how the tag is connected
to a real-world 1/0O point. Outputs include data type (analog, discrete, bit array, or string),
server, device, item, access rights (Memory, Input, Output, 1/0), and length. For bit array
tags, length is the number of discrete points in the tag. For string tags, length is the
number of bytes. This output is not used for analog and discrete tags.

data type
Jrnnnnnannn SEIVES
tag name [EHEIDE device
. Gek 110 [~ jharp
&rrar in [ho ermor) Info Reees o ot
E access nghts
length
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Get Tag List

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

data typeis the tag type (analog, discrete, string, or bit array).

serverindicates the device server used for this tag. It is not applicable
for memory tags, which have no servers associated with them by
definition.

deviceis the name of the board, device, or topic for the server.
item is the channel, register, or item name.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

access rightindicates whether the tag is a Memory, Input, Output, or
Input/Output tag.

length is the maximum length for the tag. This field is applicable to bit
array and string tags only. It is not used for analog or discrete tags.

Use the Get Tag List VI to return a list of all tags in a group. By default, grouyLis,
so the VI returns all configured tags.

BridgeVIEW User Manual

group [<ALL:] ITHE) OE tag list
Get
' ; o . zcf loaded
Taglist
errar in [no error) aglis error ot

group (<ALL>) determines what tags are in a list. The defaulflid >,
so that the VI returns all configured tags in tag list.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

tag list is the list of tags contained in group.
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no .scf loadedis TRUE if there is noscf file currently loaded in the
system.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

Get Tag Logging Info

Use the Get Tag Logging Info VI to determine whether a tag is configured for logging
historical data or alarms and events to disk.

tag name FEB D] log data
, =T “ log/print events
error in [ho ernar) Loaqing il

== grrar out

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

log datais TRUE if the tag is configured for logging data to the Citadel
historical database.

log/print eventsis TRUE if events are to be logged or printed for this
tag.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Get Tag Range and Units

Use the Get Tag Range and Units VI to obtain the engineering range for the tag in a
cluster ofMinimum , Maximum, andincrement. You can wire this format to a scale
attribute node for a graph, slide, or vessmtrement is set to 0, which means that
BridgeVIEW calculates the scale increment automaticaltyts is the tag engineering

units.

BridgeVIEW User Manual

tag name EEEICE £hg range
in | Get Fing[™™ ™" | |njtz
errar in [na errar Llnitz
L=l P e gppior st

tag nameis the name of the tag about which you want to obtain
information.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

eng rangeis the range of the tag in engineering units. If you are plotting
data on a chart, waveform graph, XY graph, slide or vessel, you can
wire this output directly to the X Range (All Elements) or Y Range (All
Elements) Attribute Node.

Minimum is the user defined minimum tag value.
Maximum is the user defined maximum tag value.

Increment is the delta in which the value increments. It is not
a user defined value and is alwaydritrement determines

how the chart or graph computes an increment based on the
Minimum , Maximum, and the data set being plotted.

units is the name of units for engineering values. This parameter applies
to analog tags only. For discrete, bit array, and string tagts is an
empty string.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Set Multiple Tag Attributes

Use the Set Multiple Tag Attributes VI to reconfigure several attributes for a list of tags
or groups of tags programmatically. You must have the Engine running for the changes
to take effect. Otherwise, this VI returns an error. For more information about the tag
attributes you can change with this VI, refer to any of the four configuration attributes
tables in the sectioHow Do You Configure Tags$f? Chapter 3Tag Configurationin this
manual.

Because the attribute value is a numeric, for discrete attributes, use 1 or O to represent
TRUE or FALSE respectively. All the attributes are set for each tagaunp/tag name

group/tag names [THEI DE:
attributes and valuesmmﬁﬁt e pror ot
. ple
errar in (o ermor)
[ F ] group/tag namesis the list of tags, or groups of tags, for which you
want to set attributes.
attributes and valuesis a list of attributes and values to be set. You can

select multiple attributes and their corresponding values, and they will
be applied to all the tags. For more information about the tag attributes
you can change with this VI, refer to any of the four configuration
attributes tables in the sectibtow Do You Configure Tagsf@

Chapter 3,Tag Configurationin this manual.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Set Tag Attribute

Use the Set Tag Attribute VI to reconfigure an attribute for a list of tags or groups of tags
programmatically. You must have the Engine running for the change to take effect.
Otherwise, this VI returns an error. For more information about the tag attributes you can
change with this VI, refer to any of the four configuration attributes tables in the section
How Do You Configure Tagsf Chapter 3Tag Configurationin this manual.

Thetag attribute input provides a large list for selection. Usdue to set the value of
the attribute selected. If the attribute is a Boolean, use a 1 oradue.

group/tag names [TEE O
tag attibute [<nones] - St P====gror out

walle f
2Irar in [hio error)

group/tag namesis a list of tags or groups of tags, for which you want
to set an attribute.

tag attribute (<none>)is the parameter to be set for each tag in
group/tag names For more information about the tag attributes you can
change with this VI, refer to any of the four configuration attributes
tables in the sectioHow Do You Configure Tagsf Chapter 3Tag
Configuration in this manual.

value is the numeric value of the attribute being set. If the attribute is a
Boolean, use 1 or O foralue.

error in (no error) is a cluster that describes the error status before this
VI executes. For more information about this control, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.

=T error out is a cluster that describes the error status after this VI
executes. For more information about this indicator, see the section
Errors Not Reported by the BridgeVIEW Enginghis appendix.
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Citadel and Open
Database Connectivity

This appendix describes the Citadel database and the Open Database
Connectivity (ODBC) driver, and includes a table that lists data
transform commands.

The Citadel database only logs information to disk when the data
changes. Users can query the database to extract information as if it
were logged at regular intervals. The Citadel ODBC driver interpolates
data as needed to return values at the requested intervals.

These data transforms allow you to calculate and retrieve complex
information directly from the database. This eliminates the need for
extracting raw data first, and then massaging it in another application to
come up with the needed information. Syntax for these transforms fully
conforms to SQL specifications. The following table lists the data
transform commands.

Table B-1.  Data Transform Commands

Data Transform Command Description

Min{tag name} Returns the minimum for tag name
across the interval.

Max{tag name} Returns the maximum for tag name
across the interval.

Avg{tag name} Returns the average for tag name acfoss
the interval.
StDev{tag name} Returns the standard deviation for tag

name across the interval.

Starts{tag name} Returns the number of starts (humbey of
transitions from OFF to ON) for tag
name across the interval.
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Table B-1.  Data Transform Commands (Continued)

Data Transform Command Description

Stops{Datapoint} Returns the number of stops (humbey of
transitions from ON to OFF) for
Datapoint across the interval.

ETM{Datapoint} Returns the amount of time Datapoint
was in the ON state across the interyal.

Qual{Datapoint} There might be gaps in the historica
data threads in Citadel due to machine
shutdown or BridgeVIEW shutdown.
Qual returns the ratio of time for which
valid data exists for a datapoint across
the interval, to the length of the interyal
itself. Thus if valid data exists for only
one-half of the interval, Qual would
return 0.5.

Because Citadel allows simultaneous real-time access by multiple
applications, the ODBC Driver can retrieve data from the Citadel
database even while BridgeVIEW is running. There is no need to
interrupt data collection in order to query the database. In fact, the
ODBC Driver allows multiple ODBC applications to perform SQL
queries simultaneously.
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Customer Communication

For your convenience, this appendix contains forms to help you gather the information necessary
to help us solve your technical problems and a form you can use to comment on the product
documentation. When you contact us, we need the information on the Technical Support Form and
the configuration form, if your manual contains one, about your system configuration to answer
your questions as quickly as possible.

National Instruments has technical assistance through electronic, fax, and telephone systems to
quickly provide the information you need. Our electronic services include a bulletin board service,
an FTP site, a FaxBack system, and e-mail support. If you have a hardware or software problem,
first try the electronic support systems. If the information available on these systems does not
answer your questions, we offer fax and telephone support through our technical support centers,
which are staffed by applications engineers.

Electronic Services

Bulletin Board Support

National Instruments has BBS and FTP sites dedicated for 24-hour support with a collection of
files and documents to answer most common customer questions. From these sites, you can also
download the latest instrument drivers, updates, and example programs. For recorded instructions
on how to use the bulletin board and FTP services and for BBS automated information, call

(512) 795-6990. You can access these services at:

United States: (512) 794-5422 or (800) 327-3077
Up to 14,400 baud, 8 data bits, 1 stop bit, no parity

United Kingdom: 01635 551422
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

France: 01 48 65 15 59
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

FTP Support

To access our FTP site, log on to our Internet Htpshatinst.com , as anonymous and use
your Internet address, suchjessmith@anywhere.com , as your password. The support files and
documents are located in thsmpport  directories.
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FaxBack Support

FaxBack is a 24-hour information retrieval system containing a library of documents on a wide
range of technical information. You can access FaxBack from a touch-tone telephone at
(512) 418-1111.

E-Mail Support (currently U.S. only)

You can submit technical support questions to the appropriate applications engineering team
through e-mail at the Internet addresses listed below. Remember to include your name, address,
and phone number so we can contact you with solutions and suggestions.

DAQ: daqg.support@natinst.com

Lookout: lookout.support@natinst.com

LabVIEW: Iv.support@natinst.com

BridgeVIEW: bv.support@natinst.com

Fax and Telephone Support

National Instruments has branch offices all over the world. Use the list below to find the technical

support number for your country. If there is no National Instruments office in your country,
contact the source from which you purchased your software to obtain support.

&

°£3°<> Telephone

Fax

Australia 03 9879 5166 03 9879 6277
Austria 06624579900 0662 45 79 90 19
Belgium 02 757 00 20 02 757 03 11

Canada (Ontario)
Canada (Quebec)

905 785 0085
514 694 8521

905 785 0086
514 694 4399

Denmark 45 76 26 00 45 76 26 02
Finland 90 527 2321 90 502 2930
France 01 48 14 24 24 0148 14 24 14
Germany 089 741 31 30 089 714 60 35
Hong Kong 2645 3186 2686 8505
Israel 03 5734815 03 5734816
Italy 02 413091 02 41309215
Japan 035472 2970 03 5472 2977
Korea 02 596 7456 02 596 7455
Mexico 95 800 010 0793 5520 3282
Netherlands 0348 433466 0348 430673
Norway 3284 84 00 32 84 86 00
Singapore 2265886 2265887
Spain 91 640 0085 91 640 0533
Sweden 08 73049 70 08 7304370
Switzerland 056 200 51 51 056 200 51 55
Taiwan 02 377 1200 02 737 4644

U.K.

01635 523545

01635 523154



Technical Support Form

Photocopy this form and update it each time you make changes to your software or hardware, and
use the completed copy of this form as a reference for your current configuration. Completing this
form accurately before contacting National Instruments for technical support helps our
applications engineers answer your questions more efficiently.

If you are using any National Instruments hardware or software products related to this problem,
include the configuration forms from their user manuals. Include additional pages if necessary.

Name

Company

Address

Fax ( ) Phone ( )

Computer brand Model Processor
Operating system (include version number)

Clock speed MHz RAM___ MB Display adapter

Mouse ___yes _ no Other adapters installed

Hard disk capacity _ MB Brand

Instruments used

National Instruments hardware product model Revision

Configuration

National Instruments software product Version

Configuration

The problem is:

List any error messages:

The following steps reproduce the problem:




BridgeVIEW Hardware and Software
Configuration Form

Record the settings and revisions of your hardware and software on the line to the right of each
item. Complete a new copy of this form each time you revise your software or hardware
configuration, and use this form as a reference for your current configuration. Completing this
form accurately before contacting National Instruments for technical support helps our
applications engineers answer your questions more efficiently.

[The information below is product-specific. Actual contents vary according to product. Check
with your content expert and product manager.]

National Instruments Products
DAQ hardware

Interrupt level of hardware

DMA channels of hardware

Base I/O address of hardware

Programming choice

BridgeVIEW version

Other boards in system

Base I/O address of other boards

DMA channels of other boards

Interrupt level of other boards

Other Products

Computer make and model

Microprocessor

Clock frequency or speed

Type of video board installed

Operating system version

Operating system mode

Programming language

Programming language version

Other boards in system

Base I/O address of other boards

DMA channels of other boards

Interrupt level of other boards




Documentation Comment Form

National Instruments encouragesuto comment orthe documentation supplied with our
products This informationhelps us provide quality producs to meetyour needs.

Title:  BridgeVIEW™ User Manda
Edition Date: Octdber 1996
Part Number: 321294A-01

Pleag comment on th compleeness, drity, and organizéon of the mantal.

If you find errors in thananual, please record thpage mmbers ad describe the errors.

Thank you for your help.

Name
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Conmpary
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6504 Bridge Point Parkway (512) 794-5678

Austin, TX 78730-5039



Glossary

Prefix Meaning Value
m- milli- 103
k- kilo- 103
M- mega- 106
A
access level Determines which access privileges a user has for certain BridgeVIEW

utilities. Access level values are between 0 and 255.
ACK (Acknowledge) The sequence action that indicates recognition of a new alarm.

alarm An abnormal process condition. In BridgeVIEW, an alarm occurs if a
tag value goes out of its defined alarm limits or if a tag has bad status.

Alarm Summary A display of tags currently in alarm, or a display of tags previously in
an unacknowledged alarm state that have returned to a normal state.

analog tag A continuous value representation of a connection to a real-world
I/0 point or memory variable. This type of tag can vary continuously
over a range of values within a signal range.

Application A specification of a set of software functions and their input and return
Programming Interface parameters.

(API)

array An ordered, indexed set of data elements of the same type.

ASCII American Standard Code for Information Interchange.

attribute node A special block diagram node you can use to control the appearance and

functionality of controls and indicators.
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bit array tag

block diagram

Boolean controls
and indicators

breakpoint

BridgeVIEW Engine

broken VI

C

Case structure

Citadel

cluster

coercion dot

connector

BridgeVIEW User Manual

A multibit value representation of a connection to a real-world 1/O point
or memory variable. In BridgeVIEW, this type of tag can be comprised
of up to 32 discrete values.

A pictorial description or representation of a program or algorithm. In
BridgeVIEW, the block diagram, which consists of executable icons
called nodes and wires that carry data between the nodes, is the source
code for the VI. The block diagram resides in the Diagram window of
the VI.

Front panel objects used to manipulate and display or input and output
Boolean (TRUE or FALSE) data. Several styles are available, such as
switches, buttons and LEDs.

Mode that halts execution when a subVI is called. You set a breakpoint
by clicking on the Breakpoint button in the execution palette.

The heart of the BridgeVIEW system. It maintains the Real-Time
Database of all tag values and alarm states. The BV Engine runs as a
separate process, independent of your MMI application.

VI that cannot be compiled or run; signified by a broken arrow in the
Run button.

Conditional branching control structure, which executes one and only
one of its subdiagrams based on its input. It is the combination of the
IF, THEN, ELSE, and CASE statements in control flow languages.

A database for storing historical tag values.

A set of ordered, unindexed data elements of any data type including
numeric, Boolean, string, array, or cluster. The elements must be all
controls or all indicators.

A gray dot on a terminal to indicate that one of two terminals wired
together has been converted to match the data type representation of the
other.

Part of the VI or function node that contains its input and output
terminals, through which data passes to and from the node.
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connector pane

constant

D

data flow

deadband

device

device server

discrete tag

E

Engine

engineering units (EU)

error message

event

Glossary

Region in the upper right corner of a front panel window that displays
the VI terminal pattern. It underlies the icon pane.

Seeuniversal constant and user-defined constant.

Programming system consisting of executable nodes in which nodes
execute only when they have received all required input data and
produce output automatically when they have executed.

In process instrumentation, the range through which an input signal can
vary, upon reversal of direction, without initiating an observable change
in output signal. Deadband is usually expressed in percent of range.
Seelog deadband and update deadband.

An instrument or controller that is addressable as a single entity and

controls or monitors real-world 1/0 points. A device is often connected

to the host computer through some type of communication network, or
can be a plug-in device.

An application that communicates with and manages a peripheral
hardware device such as a Programmable Logic Control (PLC), remote
I/0 device or plug-in device. Device servers pass tag values to the
BridgeVIEW Engine in real time.

A two-state (on/off) value representation of a connection to a real-world
I/0 point. In BridgeVIEW, this type of tag can be either a one (TRUE)
or a zero (FALSE).

SeeBridgeVIEW Engine.

Terms of data measurement, as degrees Celsius, pounds, grams and
so on.

An indication of a software or hardware malfunction, or an
unacceptable data entry attempt.

Something that happens to a tag in the BridgeVIEW system. Events
include tags going into or out of alarm state and the user setting a tag
value.
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event driven
programming

F

For Loop

formula node

frame

free label

front panel

group

H

Help window

historical trend

Historical Trend
Viewer (HTV)

BridgeVIEW User Manual

A method of programming whereby the program waits on an event
occurring before executing one or more functions.

Iterative loop structure that executes its subdiagram a set number of
times. Equivalent to conventional code:
Fori=0ton-1,do....

Node that executes formulas that you enter as text. Especially useful for
lengthy formulas that would be cumbersome to build in block diagram
form.

Subdiagram of a Sequence Structure.

Label on the front panel or block diagram that does not belong to any
other object.

The interactive user interface of a VI. Modeled from the front panel of
physical instruments, itis composed of switches, slides, meters, graphs,
charts, gauges, LEDs, and other controls and indicators.

The graphical programming language used to develop BridgeVIEW
applications.

Seetag group.

Special window that displays the names and locations of the terminals
for a function or subVI, the description of controls and indicators, the
values of universal constants, and descriptions and data types of control
attributes. The window also accesses@mdine Reference

A plot of data (values versus time) showing values that were previously
acquired in the system or logged to disk.

A utility that accesses historical data from the Citadel historical
database.

G4 © MNational Instruments Corporation



Glossary

icon Graphical representation of a node on a block diagram.

icon pane Region in the upper right corner of the Panel and Diagram windows that
displays the VI icon.

input tag A tag that accepts Real-Time Database values from a device server.

Input/Output (I/O) tag A tag that accepts Real-Time Database values from a device server and
sends values to the server.

item A channel or variable in a real-world device that is monitored or
controlled by a BridgeVIEW device server.

L

LabVIEW Laboratory Virtual Instrument Engineering Workbench. A program
development application used commonly for test and measurement
purposes.

log deadband The range through which a tag value must change before it is logged to
Citadel.

log resolution The smallest change in a tag value stored in the historical database.

M

Man Machine A graphical user interface for the user to interact with the

Interface (MMI) BridgeVIEW system.

MB Megabytes of memory.

MMI G Wizard A utility in BridgeVIEW that automates the process of generating MMI

diagram code.
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0

object

operating tool

operator

output tag

P

palette

Panel window

PID

PLC

polling

pop up

pop-up menus

positioning tool

Programmable Logic

Control (PLC)

BridgeVIEW User Manual

Generic term for any item on the front panel or block diagram, including
controls, nodes, wires, and imported pictures.

Tool used to enter data into controls as well as operate them. Resembles
a pointing finger.

The person who initiates and monitors the operation of a process.

A tag that sends values to a device server whenever it is updated in the
Real-Time Database.

A display of pictures that represent possible options.

VI window that contains the front panel, the execution palette and the
icon/connector pane.

SeeProportional Integral Derivative Control.
SeeProgrammable Logic Control.

A method of sequentially observing each I/O point or user interface
control to determine if it is ready to receive data or request computer
action.

To call up a special menu by clicking, usually on an object, with the
right mouse button.

Menus accessed by popping up, usually on an object. Menu options
pertain to that object specifically.

Tool used to move and resize objects. Resembles an arrow.

A device with multiple inputs and outputs that contains a program
you can alter. BridgeVIEW Device Servers establish communication
with PLCs.
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Proportional Integral
Derivative (PID)
Control

pseudocode

R

range

Real-Time Database
(RTDB)
real-time trend

reentrant execution

representation

resizing handles

RTDB

S

sampling period

SCADA

sensor

sequence local
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A combination of proportional, integral and derivative control actions.
Refers to a control method in which the controller output is proportional
to the error, its time history, and the rate at which it is changing. The
error is the difference between the observed and desired values of a
variable that is under control action.

Simplified language-independent representation of programming code.

The region between the limits within which a quantity is measured,
received, or transmitted expressed by stating the lower and upper range
values.

An in-memory snapshot of all tags in the system.

A plot of data (values versus time) that is updated as each new point is
acquired in the Real-Time Database.

Mode in which calls to multiple instances of a subVI can execute in
parallel with distinct and separate data storage.

Subtype of the numeric data type, of which there are signed and
unsigned byte, word, and long integers, as well as single-, double-, and
extended-precision floating-point numbers, both real and complex.

Angled handles on the corner of objects that indicate resizing points.

SeeReal-Time Database.

The time interval between observations in a periodic sampling control
system.

Supervisory Control and Data Acquisition.

A device that produces a voltage or current output representative of
some physical property being measured, such as speed, temperature, or
flow.

A terminal that passes data between the frames of a Sequence Structure.
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Sequence structure

shift register

string tag

structure

subVI

supervisory control

system errors

system events

tag

tag attributes

Tag Browser
Tag Configuration
Editor

tag group

BridgeVIEW User Manual

Program control structure that executes its subdiagrams in numeric
order. Commonly used to force nodes that are not data-dependent to
execute in a desired order.

Optional mechanism in loop structures used to pass the value of a
variable from one iteration of a loop to a subsequent iteration.

An ASCII character representation of a connection to a real-world
1/0 point.

Program control element, such as a Sequence, Case, For Loop, or
While Loop.

A VI called on the diagram of another VI.

Control in which the control loops operate independently subject to
intermittent corrective action.

Errors that happen in the BridgeVIEW system, like a server going
down. System errors are displayed in a dialog box, on the Engine User
Interface, and also are logged in a syslog file.

Events that occur in the BridgeVIEW system, like an operator logging
on or a utility starting up. System events are logged in a syslog file.

A connection to a real-world I/O point or a memory variable. Tags can
be one of four data types: analog, binary, discrete or string.

Parameters pertaining to a tag, like its alarm, limits, or Engineering
Units. Tag attributes are configured in the Tag Configuration Editor but
can be changed dynamically using the Tag Attributes Vls.

A utility to view the configuration parameters of a tag, as configured in
the Tag Configuration Editor.

A utility to configure various parameters of a tag, such as connection
information, scaling, or logging.

A list of tags primarily used for reporting and acknowledging alarms. A
tag can be associated with only one group. All tags belong to the group
<ALL> by default.

G-8 © MNational Instruments Corporation



Tag Monitor

tag status

terminal

timestamp

top-level VI

trend

U

universal constant

update deadband

user

user-defined constant

v

VI
VI library

virtual instrument

Glossary
A utility to view the current value of a tag, along with its status and
alarm state.

A variable that determines the validity of a tag value. A negative status
represents an error, a positive status represents a warning, and a status
of zero represents a good tag value.

Object or region on a node through which data passes.

The exact time and date at which a tag value was sampled. Tag values
are stored with their timestamps in the RTDB.

VI at the top of the VI hierarchy. This term distinguishes the VI from
its subViIs.

A view of data over time. Trends can display real-time or historical
data.

Uneditable block diagram object that emits a particular ASCII character
or standard numeric constant, for example, pi.

The range through which a tag value must change before it is updated
in the Real-Time Database.

Seeoperator.

Block diagram object that emits a value you set.

Seevirtual instrument.
Special file that contains a collection of related Vs for a specific use.

A program in the graphical programming language G; so-called because
it models the appearance and function of a physical instrument.
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Glossary

W

While Loop Post-iterative test loop structure that repeats a section of code until a
condition is met. Comparable to a Do loop or a Repeat-Until loop in
conventional programming languages

wire Data path between nodes.

wiring tool Tool used to define data paths between source and sink terminals.

Wizard SeeMMI G Wizard.

Wizard lock A glyph that appears on a tag loop to indicate BridgeVIEW has

protected the association between a front panel object and the
automatically generated block diagram. If a Wizard lock exists on a tag
loop, you cannot modify that block diagram. Once you have released
the Wizard lock, the association is broken and the Wizard no longer
protects that tag loop.
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A

access levels and privileg&ee alssecurity.
defaults (table), 7-8
finding access levels, 7-9
finding environment access privileges, 7-10
modifying
access privileges, 7-13 to 7-14
list of available user access levels,
7-12to 7-13
Access Levels dialog box, 7-9
Acknowledge Alarm VI, A-4 to A-5
alarm limit, 5-1
alarmpriority, 5-2
alarm states, 5-1
alarm summary
applying security (activity), 7-16 to 7-19
building (activity), 5-3 to 5-6
displaying, 5-2 to 5-3
purpose and use, 5-2
alarms
acknowledging, 5-7
ACK button, 5-7
Auto Ack On Normal option, 3-29, 5-7
activity, 5-7 to 5-10
User Must Ack option, 3-29, 5-7
configuring logging and printing,
5-10to 5-12
defining group of tags for alarming, 3-12
Event Configuration dialog box
event logging and printing selections
(table), 5-11
illustration, 5-10
log and print format selections
(table), 5-12
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logging, 5-13 to 5-14
printing, 5-14
purpose and use, 1-6, 5-1
tag configuration, 3-21 to 3-29
alarm deadband on analog tags,
3-27 to 3-28
analog tags, 3-25
Auto Ack On Normal option, 3-29
bit array tags, 3-26 to 3-27
configuration attributes (table),
3-22t0 3-24
discrete tags, 3-25 to 3-26
enabling alarms, 3-24
keeping alarms unacknowledged, 3-29
string tags, 3-27
types of alarms, 3-21
User Must Ack option, 3-29
viewing, 5-14

Alarms and Events Vls, A-4 to A-14

Acknowledge Alarm, A-4 to A-5

effect on startup and shutdown, 4-23
Get Alarm Summary Status, A-5to A-6
locating, A-4

purpose and use, 4-15, 4-18 to 4-19
Read Alarm Summary, A-6 to A-9
Read Event History, A-9 to A-13

Read Tag Alarm, A-13 to A-14

Alignment ring, 2-3

analog tags
alarm configuration, 3-25
alarm deadband, 3-27 to 3-28
creating, 3-3
purpose and use, 3-7
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scaling, 3-18 to 3-19
Analog Tag Scaling dialog box, 3-18
assigning units, 3-19
linear scaling, 3-19
square root scaling, 3-19
array functions
Array Size, 13-13
Array Subset, 13-14
Build Array, 13-11 to 13-12
Index Array, 13-14 to 13-16
Initialize Array, 13-12 to 13-13
using Build Array function (activity),
13-17t0 13-18
Array Max & Min function, 13-23
array shell, 13-5
Array Size function, 13-13
array string constant, 14-6
Array Subset function, 13-14
arrays, 13-2to 13-18
auto-indexing, 13-3 to 13-4
auto-indexing (activity), 13-4 to 13-9
block diagram, 13-5 to 13-7
front panel, 13-4 to 13-5
input arrays, 13-9 to 13-11
multiplot graphs, 13-8 to 13-9
setting For Loop count,
13-10to 13-11
controls, constants, and indicators, 13-3
creating and initializing, 13-2 to 13-3
data acquisition arrays in graphs, 13-21
efficient memory usage: minimizing data
copies, 13-18
index, 13-2
purpose and use, 1-5
resizing array indicator, 13-6
attribute nodes, 12-1 to 12-5
configuring front panel objects
programmatically, 4-15
creating, 12-1
Help window, 12-2
modifying by expanding node,
12-1t0 12-2
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purpose and use, 1-5, 12-1
activity, 12-3t0 12-5
block diagram, 12-4 to 12-5
front panel, 12-3
auto-indexingSeearrays.
axis text, modifying (note), 10-20

bit array tags
alarm configuration, 3-26 to 3-27
creating, 3-3
purpose and use, 3-7
scaling, 3-20 to 3-21
Bit Array Tag configuration dialog
box, 3-21
scaling examples (table), 3-21
block diagram
generating with MMI G Wizard, 4-7
program design, 15-5 to 15-8
avoiding overuse of Sequence
structures, 15-8
checking for errors, 15-6 to 15-8
common operations, 15-5 to 15-6
left-to-right layouts, 15-6
studying examples, 15-8
purpose and use, 2-3
toolbar and buttons, 2-3 to 2-4
Boolean constants
adding to subVl, 9-32
VI Control VI, 14-6
Boolean controls and indicators, 2-7
Boolean switches
changing mechanical action
(activity), 10-9
possible choices for mechanical action,
10-7 to 10-8
Latch Until Released, 10-8
Latch When Pressed, 10-8
Latch When Released, 10-8
Switch Until Released, 10-8
Switch When Pressed, 10-8
Switch When Released, 10-8
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Breakpoint tool, 2-5
BridgeVIEW

Read Alarm Summary, A-6 to A-9
Read Event History, A-9 to A-13

architecture, 1-8 to 1-10
features, 1-1
getting started, 1-10
installation, 1-2 to 1-3
overview, 1-3to 1-7
purpose and use, 1-3
required system configuration, 1-2
system control
System Vs, 7-1to 7-2
VI Control VIs, 7-2 to 7-3

BridgeVIEW Configuration File, 3-2
BridgeVIEW Engine

functions, 1-8 to 1-9, 3-1

increasing throughput using
deadband, 3-15

launching, 2-11

overview, 1-3to 1-4

parameter configuration, 3-35 to 3-36

memory allocation parameters
(table), 3-36

stopping and starting

programmatically, 7-2

Read Tag Alarm, A-13to A-14
error handling, A-1to A-2
errors not reported by BridgeVIEW
Engine, A-1to A-2
errors reported by BridgeVIEW
Engine, A-1
Historical Data Vls, A-15 to A-26
CallHTV, A-15to A-16
Decimate Historical Trend, A-17
Decimate Historical Trends,
A-18 to A-19
Get Historical Tag List, 6-5, A-19
Get Historical Trend Info, A-20
Historical Trend Statistics, 6-8,
A-21to A-22
Historical Trends to Spreadsheet,
A-22 to A-23
locating, A-15
Read Historical Trend, A-24 to A-25
Read Historical Trends, 6-6,
A-25to A-26
System Vs, A-27 to A-34

BridgeVIEW Engine ManageGSeeEngine
Manager.
BridgeVIEW environment, 2-1 to 2-24

Enable event logging, 7-2, A-27
Enable historical data logging,
7-2, A-28

Engine Manager, 2-13 to 2-16

G programming language, 2-1to 2-11
online help, 2-23 to 2-24

Project menu items (table), 2-11 to 2-13
system errors and events, 2-16 to 2-17
Tag Browser utility, 2-17 to 2-19

Tag Monitor, 2-20 to 2-23

BridgeVIEW System Log file, 2-15
BridgeVIEW VI Library

Alarms and Events Vls, A-4 to A-14
Acknowledge Alarm, A-4 to A-5
effect on startup and shutdown, 4-23
Get Alarm Summary Status,

A-51t0 A-6
locating, A-4
purpose and use, 4-15, 4-18 to 4-19
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Enable printing, 7-2, A-28
Engine Launch, 7-2, A-29
Engine Shutdown, A-30
Get Operator Name, A-30
Get Tag Status Info, A-30 to A-31
Invoke Login Dialog, A-31 to A-32
locating, A-27
Post System Error or Event, A-32
Security Monitor, A-32 to A-33
Tag Status Handler, A-33to A-34
Tag Attributes VIs, A-50 to A-62

Get Analog Tag Alarm Limit, A-51
Get BitArray Tag Alarm

Setting, A-52
Get Discrete Tag Alarm

Setting, A-53
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Get Group List, A-54
Get Tag Alarm Enabled,
A-54 to A-55
Get Tag Attribute, A-55 to A-56
Get Tag Bad Status Alarm Info, A-56
Get Tag Description Group, A-57
Get Tag IO Connection Info,
A-57 to A-58
Get Tag List, A-58 to A-59
Get Tag Logging Info, A-59
Get Tag Range and Units, A-60
Set Multiple Tag Attributes, A-61
Set Tag Attribute, A-62
Tags VIs, A-35to A-50
locating, A-34
Read Tag, A-35 to A-36
Read Tag (bit array), A-37 to A-38
Read Tag (discrete), A-38 to A-40
Read Tag (string), A-40 to A-41
Trend Tags, A-41 to A-42
Write Tag, A-42 to A-43
Write Tag (bit array), A-43 to A-44
Write Tag (discrete), A-44 to A-45
Write Tag (string), A-45 to A-46
Write Tag on Change, A-46 to A-47
Write Tag on Change (bit array),
A-47 to A-48
Write Tag on Change (discrete),
A-48 to A-49
Write Tag on Change (string),
A-49 to A-50
broken Vis, 9-23
Build Array function
multiplot graph (activity), 13-8
purpose and use, 13-11to 13-12
activity, 13-17 to 13-18
bulletin board support, C-1
Bundle function
auto-indexing (activity), 13-6
creating multiplot chart, 10-19
graph and analysis VIs (activity), 13-23
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C

Call HTV VI, A-15to A-16
Call Instrument VI, 7-3
case, 11-1
Case structure, 11-1 to 11-4
diagram identifier, 11-1
illustration, 11-2
incrementing and decrementing
subdiagrams, 11-1
out-of-range cases (note), 11-2
purpose and use, 1-5
subdiagram display window, 11-1
activity, 11-2 to 11-4
block diagram, 11-3to 11-4
front panel, 11-2 to 11-3
VI logic, 11-4
charts, 10-2 to 10-45ee als@raphs.
creating multiplot chart and customizing
trends (activity), 10-18 to 10-21
faster updates, 10-3
modes, 10-2
purpose and use, 1-4 to 1-5, 10-2
stacked versus overlaid plots, 10-3
activity, 10-3to 10-4
waveform chart
For Loop, 10-24
placing on subVI, 9-31
using with While Loop, 10-5
Citadel Historical Database
data transform commands (table),
B-1to B-2
ODBC driver, B-2
overview, 6-2
Close Panel VI
controlling panel visibility, 7-3
VI Control VI, 14-6
Cluster to Array function, 14-6
clusters
purpose and use, 1-5, 13-19
coercion dot, 10-23
Color box Constant, 12-4
Color Copy tool, 2-5
Color tool, 2-5
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Compound Arithmetic function, 10-15
Configuration Wizard, 3-11
connection
configuring.Seetag configuration,
connection.
tag attributes, 1-6
connectorsSeeicon and connector.
constants
adding to Vls, 9-2 to 9-3, 9-9
array constants, 13-3
tag, 4-16 to 4-18
Continuous Run button, 2-3
controls and indicators, 2-6 to 2-8
adding to Vls, 9-2 to 9-3, 9-8
array, 13-3
Boolean, 2-7
MMI G Wizard operations (table),
4-4 10 4-5
numeric, 2-7
string, 2-7 to 2-8
tag, 2-8, 4-16 t0 4-18
Controls Editor, 4-11 to 4-12
Controls palette, 2-5, 4-3
cursors, graph, 13-20
customer communicatiomyiii, C-1 to C-2
customizing ViIsSeesubVI node setup
(activity).

D

data flow, in G, 2-1
data loggingSecehistorical data logging and
extraction.
data typesSeetag data types.
DDE server
connecting tag to, 3-12
using with BridgeVIEW, 8-8
deadband
alarm deadband on analog tags,
3-27 to 3-28
increasing Engine throughput, 3-15
logging (table), 3-14
purpose and use, 3-15
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setting update too high (note), 3-15
updating (table), 3-14
debugging Vls, 9-23 to 9-26
overview, 9-23
activity, 9-24 to 9-26
Decimate Historical Trend VI, A-17
Decimate Historical Trends VI, A-18 to A-19
deleting tags, 3-3
device serversSeeindustrial automation
device servers.
digital indicator
adding to array, 13-5
For Loop, 10-24
Digital Thermometer VI, 13-23
Disable Indexing command, 13-15
discrete tags
alarm configuration, 3-25 to 3-26
creating, 3-3
purpose and use, 3-7
scaling, 3-19 to 3-20
Distribution ring, 2-3
Divide function
adding to subVl, 9-22
Sequence structure, 11-10
shift register, 10-15
documentation
conventions used in manuakii-xxiii
organization of manuajx-xxi
related documentatiorxiii
documenting Vls, 9-11t0 9-13
Dynamic Data Exchange serv&eeDDE
server.

E

Edit User Accounts dialog box, 7-12
editing tags, 3-3

multiple tags, 3-3
electronic support services, C-1to C-2
e-mail support, C-2
Enable event logging VI, 7-2, A-27
Enable historical data logging VI, 7-2, A-28
Enable Indexing command, 13-15
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Enable printing VI, 7-2, A-28
Engine.SeeBridgeVIEW Engine.
Engine Launch VI, 7-2, A-29
Engine Manager, 2-13 to 2-16ee also
BridgeVIEW Engine.
Enable Error, 2-14 (table)
Engine Status, 2-14 (table)
illustration, 2-13
Log Events, 2-14 (table)
Log Historical Data, 2-14 (table)
Print Events, 2-14 (table)
Quit Engine, 2-14 (table)
Run/Stop Engine, 2-14 (table)
Server Browser, 2-14 (table)
Show/Hide System Event Display, 2-14
(table)
Engine Shutdown VI, A-30
engineering unit
assigning to analog tag, 3-19
conversion by BridgeVIEW Engine, 1-8
environment securityseesecurity.
error handling in BridgeVIEW VI Library,
A-1to A-2
errors not reported by BridgeVIEW
Engine, A-1to A-2
errors reported by BridgeVIEW
Engine, A-1
errors
error checking in programs,
15-6to 15-8
System errors, 2-16
EU. Seeengineering unit.
Event Configuration dialog box
event logging and printing selections
(table), 5-11
illustration, 5-10
log and print format selections
(table), 5-12
event history
displaying history information, 5-6
purpose and use, 5-2
event-driven programming, implementing,
4-24 10 4-25
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events
configuring logging and printing,
5-10to 5-12
Event Configuration dialog box
event logging and printing selections
(table), 5-11
illustration, 5-10
log and print format selections
(table), 5-12 to 5-13
logging
procedure, 5-13 to 5-14
setting file paths, 3-35
shift configuration, 3-35
stopping and starting
programmatically, 7-2
turning on at startup, 3-35
printing, 5-14
stopping and starting
programmatically, 7-2
purpose and use, 1-3, 1-7, 5-1
System events, 2-16 to 2-17
types of events, 1-7
viewing, 5-14
execution highlighting, 9-25
Execution Options, 9-29
extracting historical dat&eehistorical data
logging and extraction.

F

fax and telephone support, C-2
FaxBack support, C-2
Font ring, 2-3
For Loops, 10-21 to 10-2%ee alsahift
registers.
count terminal, 10-22
iteration terminal, 10-22
numeric conversion, 10-23
purpose and use, 1-4 to 1-5, 10-21
sizing, 10-21 to 10-22
activity, 10-23 to 10-25
using auto-indexing to set, 13-10 to 13-11
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front panel
building front panel objects, 4-3
buttons, 2-3
configuring objects
programmatically, 4-15
customizing, 4-11 to 4-15
Controls Editor, 4-11 to 4-12
importing graphics, 4-12 to 4-15
overview, 2-2 to 2-3
FTP support, C-1
functions, adding to VIs, 9-9
Functions palette, 2-6, 4-16

G

G programming language, 2-1 to 2-Bee
alsoMMI G Wizard; program design.
building Man Machine Interface,
4-23 t0 4-32
basic principles, 4-2
configuring MMI indicators using
tag attributes, 4-30 to 4-32
displaying real-time trends,
4-28 t0 4-30
event-driven programming,
4-24 to0 4-25
initializing and shutting down
multiple-loop applications,
4-27 to 4-28
polled programming, 4-26 to 4-27
controls and indicators, 2-6 to 2-8
Boolean, 2-7
numeric, 2-7
string, 2-7 to 2-8
tag, 2-8
Controls palette, 2-5
data flow, 2-1
Functions palette, 2-6
overview, 1-4to 1-5, 2-1
Tools palette, 2-4 to 2-5
Vlis, 2-2t0 2-4
block diagram, 2-3 to 2-4
front panel, 2-2 to 2-3
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icon/connector, 2-4
opening and running (activity),
2-81t02-11
Generate Waveform VI, 13-5
Get Alarm Summary Status VI, A-5to A-6
Get Analog Tag Alarm Limit VI, A-51
Get BitArray Tag Alarm Setting VI, A-52
Get Date/Time String function, 9-32
Get Discrete Tag Alarm Setting VI, A-53
Get Group List VI, A-54
Get Historical Tag List VI
example, 6-5
purpose and use, A-19
Get Historical Trend Info VI, A-20
Get Operator Name VI, A-30
Get Panel Size VI, 7-3
Get Tag Alarm Enabled VI, A-54 to A-55
Get Tag Attribute VI, A-55 to A-56
Get Tag Bad Status Alarm Info VI, A-56
Get Tag Description Group VI, A-57
Get Tag 10 Connection Info VI, A-57 to A-58
Get Tag List VI, A-58 to A-59
Get Tag Logging Info VI, A-59
Get Tag Range and Units VI, A-60
Get Tag Status Info VI, A-30 to A-31
graphics, importing for front panel
overview, 4-12
activity, 4-12 to 4-15
graphs, 13-19 to 13-2&ee alsacharts.
axes, 13-21
customizing, 13-19 to 13-21
data acquisition arrays, 13-21
graph and analysis VIs (activity),
13-22t0 13-24
graph cursors, 13-20 to 13-21
purpose and use, 1-5
types of graphs, 13-19
waveform graph
adding to array, 13-5
creating multiplot waveform graphs,
13-8t0 13-9
Greater or Equal? function, 12-4
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Greater Or Equal to 0? function
Case structure, 11-3
VI Control VI, 14-6

H

help.Seeonline help.
Hierarchy window, 9-14 to 9-15
buttons for options, 9-14
displaying dependencies, 9-15
illustration, 9-14
searching for visible nodes, 9-15
Hilite Execute button, 2-4, 9-25
historical data logging and extracti@ee also
Historical Trend Viewer (HTV).
Citadel Historical Database, 6-2,
B-1to B-2
configuring tags to log data or
events, 3-16
Historical Data Vls, 6-4 to 6-9
example, 6-5to 6-6
list of Vls, 6-4 to 6-5
activity, 6-6 to 6-9
VI reference, A-15 to A-26
logging, 6-2 to 6-4
configuring, 6-3 to 6-4
steps, 6-2
techniques for turning on and off, 6-2
overview, 1-7
setting file paths, 3-35
stopping and starting
programmatically, 7-2
trends, 6-1
turning on at startup, 3-35
Historical Data VIs, 6-4 to 6-9, A-15 to A-26
Call HTV, A-15to A-16
Decimate Historical Trend, A-17
Decimate Historical Trends,
A-181to A-19
example, 6-5 to 6-6
Get Historical Tag List, 6-5, A-19
Get Historical Trend Info, A-20
Historical Trend Statistics, A-21 to A-22
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Historical Trend Statistics VI, 6-8
Historical Trends to Spreadsheet,
A-22 to A-23
list of Vls, 6-4 to 6-5
locating, 4-16, A-15
Read Historical Trend, A-24 to A-25
Read Historical Trends, 6-6,
A-25 to A-26
activity, 6-6 to 6-9
Historical Logging Configuration dialog box
illustration, 6-3
parameters (table), 6-4
Historical Trend Statistics VI
example, 6-8
purpose and use, A-21 to A-22
Historical Trend Viewer (HTV), 6-9 to 6-17
exporting data to spreadsheet, 6-13
illustration, 6-9
incorporating into MMI
applications, 6-14
launching, 2-11
online help, 6-13 to 6-14
plot colors and style in trend,
changing, 6-13
Select Tags dialog box, 6-10
selecting tags to display, 6-10
tag, time, and color preferences,
setting, 6-14
time axis, changing, 6-11 to 6-12
manual changes, 6-11 to 6-12
panning button functions, 6-11
timespan of displayed data,
changing, 6-12
activity, 6-15to 6-17
viewing tag value at specific point in
time, 6-12
Y axis, changing, 6-12
zooming in on a trend, 6-13
Historical Trends to Spreadsheet VI,
A-22 to A-23
HTV. SeeHistorical Trend Viewer (HTV).
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IA device server, 8-1
icon and connector, 9-15 to 9-20
color icons (note), 9-17
connector programming considerations,
15-3t0 15-4
adding extra unconnected terminals,
15-3t0 15-4
subVIs with required inputs, 15-4
creating (activity), 9-18 to 9-20
defining connectors, 9-17
purpose and use, 2-4
Icon Editor window, 9-16 to 9-17
buttons, 9-17
illustration, 9-16
tools, 9-16
Increment function, 11-9
Index Array function, 13-14 to 13-16
index for arraysSeearrays.
indicators.Seecontrols and indicators.
industrial automation device servers,
8-11t0 8-9.See alsderver Browser.
DDE servers and BridgeVIEW, 8-8
developing, 8-9
importing items from server registry, 3-11
installation and configuration, 8-2 to 8-5
launching server configuration
utilities from Tag Configuration
Editor, 3-36
NI-DAQ server, 8-3
registering simulation servers,
8-4t0 8-5
using BridgeVIEW Device Servers
CD, 8-4
items, 8-1
overview, 1-9 to 1-10
purpose and use, 8-1 to 8-2
viewing server configuration, 8-5 to 8-8
registered server device and item
parameters, 8-7 to 8-8
Server Browser, 8-5 to 8-6
View Server Device Information
dialog box, 8-7 to 8-8
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Initialize Array function, 13-12 to 13-13
installing BridgeVIEW, 1-2 to 1-3
Interactive Real-Time Trend VI,

10-16 to 10-17
Invoke Login Dialog VI, A-31
item, 8-1

J

junction, 9-6

L

Labeling tool, 2-4
logging
alarms and events, 5-13 to 5-14
configuration, 5-10 to 5-12
historical dataSeehistorical data logging
and extraction.
logging in and out, 7-9
prompting operator to log in, 7-11
loops.See alsd-or Loops; shift registers;
While Loops.
initializing and shutting down
multiple-loop applications, 4-27 to 4-28
purpose and use, 1-4 to 1-5

Man Machine Interface, 4-1 to 4-33ee also
BridgeVIEW VI Library.
building, 4-2 to 4-15
customizing front panel objects,
4-11to 4-15
front panel objects, 4-3
MMI G Wizard, 4-3to 4-10
customizing front panel objects,
4-11to 4-15
configuring programmatically, 4-15
Controls Editor, 4-11 to 4-12
importing graphics, 4-12
activity, 4-12 to 4-15
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G programming principles, 4-23 to 4-32
basic principles, 4-2
configuring MMI indicators using
tag attributes, 4-30 to 4-32
displaying real-time trends,
4-28 to 4-30
event-driven programming,
4-24 to 4-25
initializing and shutting down
multiple-loop applications,
4-27 to 4-28
polled programming, 4-26 to 4-27
incorporating Historical Trend
Viewer, 6-14
MMI G Wizard, 4-3 to 4-10See also
MMI G Wizard.
operations (table), 4-4 to 4-6
activity, 4-8 to 4-10
monitoring and controlling tags,
4-15to 4-23
reading tags (activity), 4-20 to 4-22
tag data type, 4-16 to 4-18
Tags VIs and Alarms and Events Vs,
4-18t0 4-19
effect on startup and
shutdown, 4-23
VIs for, 4-15to 4-16
overview, 1-1, 1-9, 4-1 to 4-2
purpose and use, 4-1
manual.Seedocumentation.
Max & Min function, 10-25
Mean VI, 13-23
memory
configurable memory allocation
parameters (table), 3-36
efficient use with arrays, 13-18
VI Control VI considerations,
14-2to 14-3
memory tags, 3-10 to 3-11
when not to use, 3-10 to 3-11
when to use, 3-11
MMI. SeeMan Machine Interface.
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MMI function referenceSeeBridgeVIEW VI
Library.
MMI G Wizard
alarm acknowledgement (activity),
5-8 to 5-9
building alarm summary (activity),
5-3t0 5-6
dialog box, 4-6 to 4-7
front panel object and Wizard subdiagram
association, 4-7
generating block diagram, 4-7
invoking, 4-6
operations on front panel objects (table)
Boolean control, 4-4
Boolean indicator, 4-5
historical trend or XY graph
indicator, 4-6
numeric controls, 4-4
numeric indicator, 4-4
real-time trend or waveform chart
indicator, 4-6
table indicator, 4-5
Wizard lock, 4-7
multiple-loop applications, initializing and
shutting down, 4-27 to 4-28
multiplot chart, creating (activity),
10-18to0 10-21
multiplot graphs, creating (activity),
13-8t0 13-9
Multiply function, 11-9

NI-DAQ server, installing, 8-3
Not Equal? function, 11-9
Not function
adding to subVl, 9-33
attribute node, 12-4
VI Control VI, 14-7
numeric constants
adding to subVl, 9-22, 9-33
auto-indexing (activity), 13-5
Case structure, 11-4
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For Loop, 10-25
graph and analysis VIs (activity), 13-23
Sequence structure, 11-9, 11-10
shift register, 10-15
numeric controls and indicators, 2-7
numeric conversion, 10-23

0
Object pop-up menu tool, 2-5
ODBC driver, B-2
One Button Dialog function, 11-4
online help
accessing, 2-23 to 2-24
Historical Trend Viewer (HTV),
6-13 to 6-14
links to online help files, 2-24
simple/complex help view, 2-23 to 2-24
Open Database Connectivity (ODBC)
driver, B-2
Open Panel VI
controlling panel visibility, 7-3
VI Control VI, 14-6
operability, 7-14
Operating tool, 2-4
operations
configuring.Seetag configuration,
operations.
types of operations, 1-6
operator, 4-1
Operator Interface Security, 7-14 to 7-15
controlling visibility attributes,
7-14to 7-15
limiting user access to operator interface
panels, 7-15

P

panel size and visibility, controlling, 7-3
password, changing, 7-10
Pause/Continue button, 2-3

pi constant, 13-8
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polled programming, implementing,
4-26 to 4-27
polymorphism, 13-1
pop-up menus
Object pop-up menu tool, 2-5
popping up on objects, 2-6
Positioning tool, 2-4
Post System Error or Event VI, A-32
Preload Instrument VI
controlling panel visibility, 7-3
VI Control VI, 14-6
printing alarms and events, 5-14
configuration, 5-10 to 5-12
privileges.Seeaccess levels and privileges.
Privileges dialog box, 7-10
Probe tool, 2-5, 9-24
program design, 15-1 to 15-8ee also
G programming language.
good diagram style, 15-5 to 15-8
avoiding overuse of Sequence
structures, 15-8
checking for errors, 15-6 to 15-8
common operations, 15-5to 15-6
left-to-right layouts, 15-6
studying examples, 15-8
planning ahead with connector panes,
15-3t0 15-4
adding extra unconnected terminals,
15-3t0 15-4
subVIs with required inputs, 15-4
top-down design, 15-1 to 15-3
designing VI hierarchy, 15-1 to 15-3
list of user requirements, 15-1
writing the program, 15-3
Project menu, 2-11 to 2-13
Historical Trend Viewer, 2-11
Launch Engine, 2-11
Security»Access Levels, 2-11
Security»Change Password, 2-12
Security»Edit User Accounts, 2-12
Security»Login, 2-12
Security»Logout, 2-12
Security»Privileges, 2-12
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Server Tools»Server Browser, 2-12
Tag»Browser, 2-12
Tag»Configuration, 2-13
Tag»Monitor, 2-13

R

Random Number function

For Loop, 10-25

Sequence structure, 11-9

shift register, 10-15
Random Number Generator function, 12-4
Read Alarm Summary VI, A-6 to A-9
Read Event History VI, A-9 to A-13
Read Historical Trend VI, A-24 to A-25
Read Historical Trends VI

example, 6-6

purpose and use, A-25 to A-26
Read Tag Alarm VI, A-13to A-14
Read Tag VI, A-35 to A-36
Read Tag (bit array) VI, A-37 to A-38
Read Tag (discrete) VI, A-38 to A-40
Read Tag (string) VI, A-40 to A-41
Real-Time Database, 1-6, 1-9, 3Ske also

BridgeVIEW Engine; tag configuration,
operations.

real-time trends, displaying, 4-28 to 4-30
Release Instrument VI, 14-6
Resize panel Vs, 7-3
Round to Nearest function, 11-9
RTDB. SeeReal-Time Database.
Run button, 2-3

broken Run button, 9-23
Run Instrument VI, 14-6

S

SCADA Configuration File, 3-2
contents, 3-2
running onescf file at a time (note), 3-3
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scaling

configuration.Seetag configuration,
scaling.

purpose and use, 1-6
file. SeeSCADA Configuration File.

scope chart, 10-2, 10-3

Scroll tool, 2-5

Search 1D Array function, 14-6
security

assigning to alarm summary application
(activity), 7-16 to 7-19
environment security, 7-8 to 7-14
Access Levels dialog box, 7-9
changing password, 7-10
creating and modifying user
accounts, 7-11to 7-12
default environment access levels
and privileges (table), 7-8
Edit User Accounts dialog box, 7-12
finding access level, 7-9
finding environment access
privileges, 7-10
identifying current operator, 7-11
logging in and out, 7-9
modifying access privileges,
7-13to 7-14
modifying list of available user
access levels, 7-12 to 7-13
Privileges dialog box, 7-10,
7-13t0 7-14
prompting operator to log in, 7-11
restricting access, 7-11
Operator Interface Security, 7-14 to 7-15
controlling visibility attributes,
7-14to 7-15
limiting user access to operator
interface panels, 7-15
overview, 1-7
Project menu items
Security»Access Levels, 2-11
Security»Change Password, 2-12
Security»Edit User Accounts, 2-12
Security»Login, 2-12
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Security»Logout, 2-12
Security»Privileges, 2-12
Security Monitor VI, A-32 to A-33
Select Tags to Monitor dialog box, 2-22
selector, 11-1
sequence local variable, 11-9
Sequence structure, 11-5to 11-10
avoiding overuse, 15-8
diagram identifier, 11-1
illustration, 11-5
incrementing and decrementing
subdiagrams, 11-1
overview, 11-5
purpose and use, 1-5
subdiagram display window, 11-1
activity, 11-5to 11-10
block diagram, 11-6 to 11-10
front panel, 11-5to 11-6
Server Browser
illustration, 2-16
launching, 2-12, 2-14
main screen (illustration), 8-6
Show Server User Interface button, 2-16
unregistering servers, 8-5, 8-6
viewing BridgeVIEW server
configuration, 8-5 to 8-6
Server Browser button, 8-5
serversSeeindustrial automation device
servers.
Set Multiple Tag Attributes VI, A-61
Set Tag Attribute VI, A-62
Set Tag Parameter Defaults dialog box, 3-4
shift configuration, 3-35
shift registers, 10-12 to 10-21
creating, 10-12
creating multiplot chart and customizing
trends (activity), 10-18 to 10-21
displaying running average on chart
(activity), 10-14 to 10-16
overview, 10-12 to 10-13
uninitialized shift registers,
10-16 to 10-17
Sine function, 13-8
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single-stepping through VI, 9-23
spreadsheets
saving trend data
Historical Trend Viewer (HTV), 6-13
Historical Trends to Spreadsheet VI,
A-22 to A-23
storing tag configuration data, 3-4 to 3-6
exporting configuration fields,
3-4t03-5
important points, 3-5
importing data (note), 3-6
Square Root function, 11-3
Status Details dialog box, 2-22
Step Into button, 2-4
Step Out button, 2-4, 9-26
Step Over button, 2-4, 9-25
Stop button, 2-3
string constant, 11-4
string controls and indicators, 2-7 to 2-8
string tags
alarm configuration, 3-27
creating, 3-3
purpose and use, 3-7
strip chart, 10-2, 10-3
structures, 10-1See alsdCase structure;
loops; Sequence structure.
Subtract function, 11-9
subVI node setup (activity), 9-27 to 9-33
block diagram for subVI, 9-32 to 9-33
front panel for subVI, 9-31
user information dialog box
block diagram, 9-28 to 9-30
Execution Options, 9-29
front panel, 9-28
Window Options, 9-30
SubVI Node Setup dialog box, 9-26 to 9-27
subVls
calling (activity), 9-20 to 9-22
block diagram, 9-21 to 9-22
opening front panel, 9-20 to 9-21
Hierarchy window, 9-14 to 9-15
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icon and connector, 9-15 to 9-20
color icons (note), 9-17
creating (activity), 9-18 to 9-20
defining connectors, 9-17
Icon Editor window, 9-16 to 9-17
opening, operating, and changing, 9-20
purpose and use, 9-13
sweep chart, 10-2, 10-3
System errors, 2-16
System Event Display
illustration, 2-15
items displayed, 2-15
showing/hiding, 2-14
using, 2-15
System events, 2-16 to 2-17
System Vls, 7-1to 7-2, A-27 to A-34
Enable event logging, 7-2, A-27
Enable historical data logging, 7-2, A-28
Enable printing, 7-2, A-28
Engine Launch, 7-2, A-29
Engine Shutdown, A-30
Get Operator Name, A-30
Get Tag Status Info, A-30 to A-31
Invoke Login Dialog, A-31
locating, 4-16, 7-1, A-27
Post System Error or Event, A-32
Security Monitor, A-32 to A-33
Tag Status Handler, A-33 to A-34

T

Tag Attribute Vs, A-50 to A-62

configuring MMI indicators
programmatically, 4-30 to 4-32

Get Analog Tag Alarm Limit, A-51
Get BitArray Tag Alarm Setting, A-52
Get Discrete Tag Alarm Setting, A-53
Get Group List, A-54
Get Tag Alarm Enabled, A-54 to A-55
Get Tag Attribute, A-55 to A-56
Get Tag Bad Status Alarm Info, A-56
Get Tag Description Group, A-57
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Get Tag IO Connection Info,
A-57 to A-58
Get Tag List, A-58 to A-59
Get Tag Logging Info, A-59
Get Tag Range and Units, A-60
location of, 4-16
Set Multiple Tag Attributes, A-61
Set Tag Attribute, A-62
tag attributes
reading or changing programmatically,
7-4t0 7-5
activity, 7-5to 7-7
Tag Attributes palette, 7-4
Tag Browser utility, 2-17 to 2-19
fields
Access rights, 2-18
Alarms enabled, 2-18
Auto Ack, 2-18
Browse, 2-18
Configuration File, 2-18
Configured Tags, 2-18
Description, 2-18
Device, 2-18
Engine Status, 2-18
Full Scale, 2-19
Group, 2-18
ltem, 2-19
Name, 2-18
Server, 2-18
Type, 2-18
Unit, 2-19
Zero Scale, 2-19
illustration, 2-17
launching, 2-12, 2-17
purpose and use, 2-19
viewing tag configuration, 3-33
tag configuration, 3-6 to 3-3&ee alsdag
Configuration Editor.
accessing or changing in your
application, 3-37
alarms, 3-21 to 3-29
alarm deadband on analog tags,
3-27 to 3-28

© MNational Instruments Corporation



analog tags, 3-25

bit array tags, 3-26 to 3-27

discrete tags, 3-25 to 3-26

enabling alarms, 3-24

keeping alarm unacknowledged,
3-29

string tags, 3-27

types of alarms, 3-21

alarms configuration attributes (table),
3-221t0 3-24

Alarm Deadband, 3-22
Alarm Invert Mask, 3-24
Alarm Message, 3-24
Alarm On, 3-23

Alarm Select Mask, 3-24
Alarms Enabled, 3-22
Auto Ack, 3-22

Bad Status Enabled, 3-22
Bad Status Priority, 3-22
Discrete Enabled, 3-23
Discrete Priority, 3-24
HI Enabled, 3-23

HI Limit, 3-23

HI Priority, 3-23

HI_HI Enabled, 3-22
HI_HI Limit, 3-22

HI_HI Priority, 3-23

LO Enabled, 3-23

LO Priority, 3-23

LO_LO Enabled, 3-23
LO_LO Limit, 3-23
LO_LO Priority, 3-23
Tag Last Modified, 3-24

connection, 3-7 to 3-12

connecting tag to DDE server, 3-12

defining group of tags for
alarming, 3-12

importing items from server
registry, 3-11

memory tags, 3-10 to 3-11

tag attributes, 1-6

Tag Connection dialog box, 3-8
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connection configuration attributes
(table), 3-9 to 3-10
Data Type, 3-9
Device, 3-9
Group, 3-9
Item, 3-10
Length, 3-10
Server, 3-9
Tag Access, 3-9
Tag Description, 3-9
Tag Name, 3-9
data types, 3-6 to 3-7
operations, 3-12to 3-16
increasing Engine throughput using
deadband, 3-15
logging data or events, 3-16
setting deadband, 3-15
Tag Operations dialog box, 3-13
operations configuration attributes (table)
Initial Value, 3-15
Log Data, 3-14
Log Data Deadband, 3-14
Log Resolution, 3-14
Log/Print Events, 3-15
Set Initial Value, 3-15
Update Deadband, 3-14
scaling, 3-16 to 3-21
analog tags, 3-18 to 3-19
bit array tags, 3-20 to 3-21
discrete tags, 3-19 to 3-20
string tags (note), 3-18
scaling configuration attributes (table),
3-16 to 3-17
Coerce, 3-17
Eng Full Scale, 3-17
Eng Zero Scale, 3-17
Raw Full Scale, 3-16
Raw Zero Scale, 3-16
Scaling, 3-17
Scaling Invert Mask, 3-17
Scaling Select Mask, 3-17
Units, 3-17
setting initial tag value at startup, 3-16
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activity, 3-29 to 3-34
configuration settings (table),
3-31to0 3-32
historical logging and alarm
acknowledgement (table), 3-32
registering Tanks Server VI,
3-29t0 3-30
saving configuration file, 3-33
viewing tag configuration, 3-33
viewing tag value and status,
3-3310 3-34
Tag Configuration Editor, 3-2 to 3-6ee also
tag configuration.
creating, editing, or deleting tags, 3-3
editing multiple tags simultaneously, 3-3
Engine parameter configuration,
3-3510 3-36
configurable memory allocation
parameters (table), 3-36
overriding default settings, 3-35
setting file paths for historical and
event files, 3-35
shift configuration, 3-35
turning on historical and event
logging at startup, 3-35
illustration, 3-2
launching, 2-13, 3-2
launching server configuration
utilities, 3-36
Set Tag Parameter Defaults dialog
box, 3-4
setting default values for configuration
fields, 3-4
spreadsheets for storing configuration
data, 3-4 to 3-6
tag controls and indicators, 2-8
tag data types, 3-6 to 3-7
analog, 3-7
bit array, 3-7
discrete, 3-7
monitoring and controlling tags in MMI,
4-16 to 4-18
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overview, 1-5
string, 3-7
Tag Monitor utility, 2-20 to 2-22
fields
Monitor timeout (secs), 2-21
Select Tags to Monitor, 2-21
Select Tags to Monitor dialog
box, 2-22
Status Details, 2-21
Status Details dialog box, 2-22
Tag Display Table, 2-21
Trigger Tag, 2-21
illustration, 2-20
launching, 2-13, 2-20
overview, 2-20
viewing tag value and status, 3-33 to 3-34
tag operations
configuring.Seetag configuration.
types of operations, 1-6
tag scaling
configuration.Seetag configuration.
purpose and use, 1-6
Tag Status Handler VI, A-33 to A-34
tags.See alsdag configuration.
creating, 3-3
data typesSeetag data types.
deleting, 3-3
editing, 3-3
editing multiple tags simultaneously, 3-3
monitoring and controlling in MMI,
4-15to 4-23
reading tags (activity), 4-20 to 4-22
tag data type, 4-16 to 4-18
Tag VIs and Alarms and Events VIs,
4-18to 4-19
effect on startup and
shutdown, 4-23
VIls for, 4-15 to 4-16
purpose and use, 1-3, 3-1
types, 1-5, 3-1
Tags Vs, A-35to A-50
effect on startup and shutdown, 4-23
locating, A-35
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purpose and use, 4-15, 4-18 to 4-19

Read Tag, A-35 to A-36
Read Tag (bit array), A-37 to A-38
Read Tag (discrete), A-38 to A-40
Read Tag (string), A-40 to A-41
Trend Tags, A-41 to A-42
Write Tag, A-42 to A-43
Write Tag (bit array), A-43 to A-44
Write Tag (discrete), A-44 to A-45
Write Tag (string), A-45 to A-46
Write Tag on Change, A-46 to A-47
Write Tag on Change (bit array),
A-47 to A-48
Write Tag on Change (discrete),
A-48 to A-49
Write Tag on Change (string),
A-49 toA-50
technical support, C-1to C-2
Temp&Vol VI, 9-33
terminals, adding to VIs, 9-4
Tick Count (ms) function, 11-9
tip strips, 9-5
Tools palette, 2-4 to 2-5
top-down designSeeprogram design.
Trend Tags VI, 10-17, A-41 to A-42
trends.See alsdHistorical Trend Viewer
(HTV).
historical trends, 6-1
purpose and use, 1-7, 6-1
real-time trends, 6-1

v

vertical switch
Boolean switch, 10-9
placing on front panel, 10-5
VI Control VIs, 14-1to 14-7
locating, 7-2 to 7-3, 14-1

memory considerations, 14-2 to 14-3
panel size and visibility, controlling, 7-3

purpose and use, 1-5, 7-2 to 7-3,
14-2 to 14-3
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activity, 14-4 to 14-7
block diagram, 14-4 to 14-7
Close Panel VI, 14-6
front panel, 14-4
Open Panel VI, 14-6
Preload Instrument VI, 14-6
Release Instrument VI, 14-6
Run Instrument VI, 14-6

VI Setup dialog box, 9-26

View Server Device Information dialog box,
8-7to 8-8

virtual instrumentSeeVls.

VIs, 2-2 to 2-4 See alsdBridgeVIEW VI
Library; program design; subVIs.

block diagram, 2-3 to 2-4
components, 1-4, 2-2
creating, 9-1to 9-11
controls, constants, and indicators,
9-2t09-3
documenting Vls, 9-11 to 9-13
hierarchy of Vls, 9-1 to 9-2
Hierarchy window, 9-14 to 9-15
saving as individual files, 9-2
saving in VI libraries, 9-2
terminals, 9-4
activity, 9-7 to 9-10
wires, 9-4 to 9-7
customizing, 9-26 to 9-33
subVI node setup, 9-26 to 9-27
activity, 9-27 to 9-33
VI Setup dialog box, 9-26
debugging, 9-23 to 9-26
overview, 9-23
activity, 9-24 to 9-26
front panel, 2-2 to 2-3
icon/connector, 2-4
opening and running (activity),
2-8t0 2-11
overview, 1-3, 2-2
purpose and use, 1-4, 9-1
System ViIs, 7-1to 7-2
VI Control Vls, 7-2 to 7-3

visibility, 7-14
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W

Wait Until Next ms Multiple function
adding to subVl, 9-33
attribute node, 12-5
graph and analysis VIs (activity), 13-23
shift register, 10-15
waveform chartSee alsaharts.
For Loop, 10-24
placing on subVI, 9-31
using with While Loop, 10-5
waveform graphSee alsgraphs.
adding to array, 13-5
creating multiplot waveform graphs,
13-8t0 13-9
While Loops, 10-4 to 10-15ee alshift
registers.
acquiring and displaying data (activity),
10-5to0 10-7
block diagram, 10-6 to 10-7
front panel, 10-5 to 10-6
equivalent pseudocode, 10-4
mechanical action of Boolean switches,
10-7 to 10-9
changing (activity), 10-9
possible choices, 10-7 to 10-8
preventing code execution,
10-11to 10-12
purpose and use, 1-4 to 1-5, 10-4
timing, 10-9to 10-11
overview, 10-9 to 10-10
activity, 10-10 to 10-11
Windows Options, 9-30
wires, 9-4 to 9-7
bad wires, 9-7
purpose and use, 9-4
selecting and deleting, 9-6
stretching, 9-6
tip strips, 9-5
Wiring tool, 2-5, 9-4
Wiring tool hot spot, 9-4
Wizard lock, 4-7
Write Tag on Change VI, A-46 to A-47
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Write Tag on Change (bit array) VI,
A-47 to A-48

Write Tag on Change (discrete) VI,
A-48 to A-49

Write Tag on Change (string) VI,
A-49 to A-50

Write Tag VI, A-42 to A-43

Write Tag (bit array) VI, A-43 to A-44

Write Tag (discrete) VI, A-44 to A-45

Write Tag (string) VI, A-45 to A-46

X

X and Y axes, rescaling, 10-19 to 10-20
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