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Requirements

Training modules: TM600 — The Basics of Visualization

Software: Windows NT/2000/XP

Hardware: None
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Introduction

1. INTRODUCTION

B&R Automation Net offers the user a flexible and easy solution for
implementing communication between control systems and between the
PC and B&R control systems.

The possibilities of Automation Net PVI — from now on referred to simply
as PVI = Process Visualization Interface — range from simple data exchange
between a visualization and a B&R controller, up to complex client / server
applications that utilize the full scope'’ of the PVI.

Automation Studio uses all of the PVI functions - from simple variable
exchange (watch window) up to the transfer of entire projects to the B&R
controller. The PVI even handles seemingly mundane functions such as
setting the time on the controller from Automation Studio or reading out
various memory information.
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Fig. 1: Automation Net PVI

Open access to the Automation Net PVI makes numerous interfaces
available to the user for connecting Windows Client Software to PVI.
These range from programming with the help of PVI functions to setting
parameters and configuring the PVI application.
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1.1 Objectives

Participants will get to know the possibilities offered by the Automation Net
PVI for special visualization applications.

Windows can be used to create designs for simple visualizations and
service tools up to complex, networked multi-client / server visualizations.

The various possibilities for programming, setting parameters and
configuring will also be discussed.

Automation Net

Automation Net
PVI Lines

Automation Net PVI

PVI Client Programming

__ PVl Server

Fig. 2: Overview
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2. B&R AUTOMATION NET

B&R Automation Net offers complete, system-wide communication
between Windows-based industrial PCs, drives, controllers, operating
panels and programming tools.
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Fig. 3: Automation Net

2.1 Access to Automation Net

The controller provides the user with various libraries for exchanging
media-independent data between intelligent controllers (CPUs).

PVI, which is used in Windows to exchange data between the PC and
intelligent controllers (CPUs) independent of the media, platform and
protocol.

The PVI concept can be generally .
Y : _ PVI Client
divided into 3 areas: PV| Clier oV Glient
e PVl clients (Windows PVI Client

applications) PVI Clier

e PVIcomponent (PVI Manager)
for managing the process data

e PVl lines for managing the
communication types (protocol)

and communication medium / \

PVI Linien / Medien

Multiple PVI applications can run at
the same time, independent of the
communication type that is being used.

This means that the communication is not only limited to the exchange of
process data, but additional PVI services can also be used for various
applications.
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2.2 Automation Net Windows interface

The PVI base system is the central access channel to B&R Automation Net
when using Windows NT/2000/XP or Windows CE.

PVI offers a common interface to the world of the B&R industrial PCs for all
Windows-based software packages.

PVI-DPE

Automation Net

Fig. 4: Windows interface to Automation Net
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2.3 PVI Manager

The PVI Manager (central component of PVI) handles

the management of all types of process data, from PVIClie —oy/| Client
simple process variables to lists, programs or data Py S
modules. ﬂ

The PVI Manager organizes the process data i

P
according to chronology as well as direction. That f
means the PVI Manager coordinates the data
transfers from the user configuration (direction, ‘
protocol, medium, device, etc).

\

PVI Linien / Medien |

Special attention is given to asynchronous management in order to be able
to fit in e.g. network delays for other tasks or coordination of event
processing between other tasks.

PVI Manager features:

e Central PVI component
e Object-oriented, hierarchical management of all process data
e Management of process data based on both timing and direction

¢ Management of multiple processes and stations via client / server
architecture

e Event-driven data acquisition

o Data conversion, linearization, hysteresis

e Dynamic connection description for the PVI objects

¢ Independent of the programming language and Windows platform
e Scalable runtime system

TM700 Automation Net PVI
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2.3.1 PVI object hierarchy

All PVI Manager processes are managed in an object structure.

A process object is defined by its object name, the object type and the
connection description.

Internal PVs

Devices

Stations

] Global PVs
] Modules

Tasks

Local PVs

Fig. 5: PVI object hierarchy

It is also possible for a process object to be defined multiple times in a
hierarchy (e.g. when communication with multiple controllers is
necessary).

Example:

Object name and connection description for controller #1:

@/Pvi/Lnlna2/Tcplp/Station/CPU1 CD="/DA=2 /DAIP=10.0.0.2”

Object name and connection description for controller #2:

@/Pvi/Lnlna2/Tcplp/Station/CPU2 CD="/DA=3 /DAIP=10.0.0.3"
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2.4 PVICOM interface

The PVICOM interface (client interface) establishes access to the PVI at the
lowest level.

This represents the "tightest" and, regarding performance, the most optimal
PVl interface.

The PVICOM interface is also used by all other Windows-based
components which have PVI access (PVI OPC, PVI DDE, PVI services, etc.).

Ly

PVI Client-Interface

PVI Client )
TCP/IP
PVI Manager
J

o] (o) () o ] oo

Fig. 6: PVI interface

=
=
|

The PVICOM interface acts according to the client/server principle. The PVI
Manager acts as the server, and the PVICOM applications are the clients.
Servers and clients can be on the same machine (local communication
type) or on different computers (remote communication type).
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2.5 PVlinstallation packages

The PVl installation packages are part of the Automation Software CD.
There are 2 packages:

e PVI Runtime
e PVI Server & Runtime / Development

The PVI Runtime package contains the main components of the PVI, all
lines (protocols) and media (interface drivers).

Furthermore, the PVI Server & Runtime or Development package contains
all of the DLLs and programming modules necessary for programming, all
available servers (OPC, WEB, DDE, etc) the PviServices, PVIControls.NET
DLLs and controls and the PVI help files.

The latest versions of the PVl installation packages can also be downloaded
from the B&R homepage.

2.6 PVIlicense
PVI can be run on all B&R PCs without an additional Runtime license.
A dongle is required on PCs from other manufacturers (LPT, USB, company

license DLL). A PVI application can run on these PCs without functional
limitations for a maximum of 2 hours in trial mode (e.g. PviTransfer, etc).

e 5S50500.02 (LPT)
e 5S0500.02U (USB)
e 550500.99 (company license DLL)

An additional dongle is required for PviControls.NET.

e 5S50510.02 (LPT)
e 550510.02U (USB)
e 550510.99 (company license DLL)

Automation Net PVI  TM700 H
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3. AUTOMATION NET - PVI LINES

Access to the PVICOM interface does not depend -~ Clie -
on the protocol or medium being used. PVI Client
PVI Cliem
The basic task of a PVI line is to connect PVI objects R
to objects outside of PVI. The line is also PV
responsible for communicating with B&R controllers
and determines the communication protocol to be / \
used to do so. | PViLinien / Medien |

Supported protocols / PVl lines:

e INA2000 line (System2000 online protocol)
e NET2000 line

e CANdirect line

e MININET line

e ARCNET OS9 line

e MTC line / ADlI line

Fig. 7: Overview of PVI lines

3.1 INA2000 line

The INA2000 protocol (Industrial Network Architecture System 2000)
corresponds to the Automation Studio online protocol for the control
generation SG3 and SG4.

3.1.1 INA2000 services

In addition to the exchange of variables, all of the online services used in
Automation Studio are also available to the user (module transfer, memory
manipulation, info services, etc).

3.1.2 INA2000 topology

The INA2000 protocol can be used to establish both a simple point < point
connection as well as a networked multi-master / multi-client architecture.
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The Automation Runtime operating system allows you to "route" INA2000
frames that are addressed to another controller. When doing so, the
medium can also be changed at any time.

The only requirement for the controller is the configuration of the interface
for the INA2000 protocol.

Fig. 8: INA2000 topology
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3.1.3 INA2000 media

In principle, all of the interfaces available on the controller (except for
RS485) can be configured for INA2000 communication.

Either a point & point connection or a network connection to one or more
controller(s) is possible, depending on the media being used.

PVI
| INA2000 Linie

Ethernet | |RS232/422|| RS485 CAN Profibus Modem PCI

Fig. 9: INA2000 media

Information about setting up the online interface in Automation Studio can
be found in the Training Module TM211 — Automation Studio Online
Communication.

3.2 NET2000 line

Master — slave communication to SG3 and SG4 control systems can be
established using the NET2000 line.

Caution:

Only one station (PC) master is allowed in an INA2000 network. Multi-
master communication is not possible.

3.2.1 NET2000 services

Only variable services are supported in the NET2000 line.
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3.2.2 NET2000 topology

The NET2000 protocol can be used to establish a simple point <& point
connection via RS232 / RS422 or PCI (LS251) as well as master — slave
communication via a RS485 interface.

Note:

A NET2000 slave function block is required on the controller.

Fig. 10: NET2000 topology

3.2.3 NET2000 media

All of the RS232, RS422 and RS485 interfaces on SG3 / SG4 can be used for
NET2000 communication.

PVI

| NET2000 Linie

Ethernet | |[RS232/422| RS485 CAN Profibus Modem PCi

Fig. 11: NET2000 media
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3.3 CANdirect line

The CANdirect line can be used to establish event-controlled
communication with "unintelligent" CAN nodes.

PVI
| cANdirect Linie

Ethernet ||RS5232/422 RS485 CAN Profibus Modem PCI

Fig. 12: CANdirect media

3.4 MININET line

The Mininet line can be used to exchange data with SG2 control systems
via a serial interface.

Communication to multiple controllers is possible.

PVI
| MININET Linie

Ethernet | |RS232 /422 RS485 CAN Profibus Modem PCI

Fig. 13: MININET media

3.5 ARCNET OS9 line

The Arcnet OS9 line can be used to exchange data with SG2 control
systems (MIDI / MULTI) via a point < point connection or a network
connection.

Note:

This line can only be used in Windows NT up to Service Pack 5.
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3.6 MTC line / ADI line

The MTC (IPC Maintenance Controller) and ADI (APC Automation Device
Interface) lines can be used to evaluate the functions available for the
corresponding device types via PVI variable objects.

r N / 7 8 9
e ‘& B MTC/ADI _* ¢
=\ 7 ras

S
222

Fig. 14: MTC / ADlI line

The MTC line provides Maintenance Controller (MTC) functions for the B&R
Provit 5000 industrial PCs.

The ADI line provides functions for accessing display, keys and LEDs on
the following devices:

e Automation PC 620

e Panel PC 700

e Power Panel 100 BIOS
e Mobile Panel 100 BIOS

With the help of pre-defined variable names, these lines can be used to
read or to set properties of the PC hardware such as:

e CPU and IO board temperature

e Fan RPMs and runtime

e Version information about the hardware and firmware
e Evaluation of keyboard and LEDs

e Display - brightness, contrast and background lighting

Note:

The functions and possibilities depend on the hardware being used
(IPC, APC, display, etc)

Automation Net PVI  TM700
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4. PVI CLIENT PROGRAMMING

Communication via the PVICOM interface is :
handled with the functions in the PVI PVI Clie T Clent
communication library, "PviCom.dlIl". The PVI - PVI Client

communication library is a DLL (Dynamic Link
Library) based on the Windows standard.

!

PVI
Depending on the programming environment, the

functions of the PVICOM interface are used / 1\
directly or are provided for the user controls or | PViLinien/Medien |
classes, which encapsulate the respective

functions.

4.1 PVICOM.DLL

The following 32-bit programming environments are supported:

e Visual C++ (Version 6.0 and up)

e Visual Basic (Version 6.0 and up)

e Borland C++ Builder (Version 3 and up)
e Borland Delphi (Version 4 and up)

PviCom.dll is accessed via PVI functions. The corresponding definition files
or declaration files are available for each programming environment.

e Pvilnitialize(...)

e PviCreate(...), PviLink(...)

e PviReadRequest(...)

e PviReadResponse(...)

e PviWriteRequest(...)

e PviWriteResponse(...)

e PviDelete(...), PviUnlink(...)
e PviDeinitialize(...)

Application notifications are made using Windows Post Messages or
Callbacks.

Note:

Programming in Windows CE is performed using Embedded Visual
Studio.

H TM700 Automation Net PVI
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4.2 PVIServices

PviServices components are aimed at users who want to use
communication and diagnostics services based on the PVICOM
components within the Microsoft .NET development platform for B&R
controllers.

Object-oriented processing of the PVICOM functions results in a clear and
logical image of process and control-specific data.

PVI Services Class

Communication Objects
Service Cpu Task Variable | | Module
Cpus Modules Variables | | Members
Variables Tasks
Variables

Service | Cpu Variable Task Module
Collection | |Collection | | Collection | | Collection | | Collection

Management Objects

Fig. 15: PVI Services - classes

A communication object basically represents an object located on the
controller (e.g. task or process variable). Each of these communication
objects contains:

e Basic functions \
e Basis properties '
e Basis events

# Connected % C_U'""E‘d
# Disconnected <# Disconnect
& Error <@ Remove

Automation Net PVI  TM700
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These basis services guarantee consistent and uniform work with the
communication objects. For example, the "Connect" function means that a
connection should be established to the respective process object on the
controller for both a task object as well as a variable object.

Example...

// Definition of global communication objects
Service service;
Cpu cpu;
Variable variable;
/// <summary>
/// Generate and connect service object
/// </summary>
private void btConnectPLC Click(object sender, System.EventArgs e)
{
if ( service == null )
{
service = new Service ("service");
service.Connected+=new PviEventHandler (service Connected);
}
service.Connect () ;
}
/// <summary>
/// Connect CPU object if serwice object connection successful
///</summary>
private void service Connected(object sender, PviEventArgs e)
{
if ( cpu == null )
{
// Create CPU object and add the event handler
cpu = new Cpu(service, "cpu");
cpu.Connected+=new PviEventHandler (cpu_Connected);
// Set the connection properties for a serial connection
cpu.Connection.DeviceType = DeviceType.Serial;
cpu.Connection.Serial.BaudRate = 57600;
cpu.Connection.Serial.Channel = 1;
}
// Connect CPU
cpu.Connect () ;

}

Note:

The PVI Services component can be used in both Win32 and Windows
CE applications.

Only the INA2000 line with its media is supported from the PVI
Services.
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4.3 PVIControls.NET

PVIControls.NET is a component based on the PVIServices and .NET
Framework 1.1 for the Visual Studio.NET development environment for

Win32-based operating systems.

The user is provided with a simple interface between the programming
environment Visual Studio .NET and the PVI.

-
NET Applcatons
Ci#t, WE, P IControls. MET
WO J+H+

B&R PYI5ervices

Microsoft
_[.n_e—t ] Automation Net Py

Windows - AP

B
o -

Windows™®
Prﬂfesgg‘ual S Embedded

\

Fig. 16: PVIControls.NET

4.3.1 PVIControls.NET components
PVIControls.NET is made up of the following components:

e ACConfigurator - management of the control variables and resources

e ACComponent — central component on every page for development
time and runtime
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4.3.2 The ACConfigurator

All of the data required for the ACComponents is managed in XML files in
the AC Configurator. Language-dependent resources are saved and
managed in separate files.

e Variable configuration and variable properties

e Text, scaling and format resources

e Connection configuration, interface configuration
e Alarm and trend configuration

/8 ACConfigurator =l

File ‘“iew Options

DesEd @ &

e ﬂgACConfigmatm =]
Project - - -
File ‘“iew Optionz
MName
. IF'ro'ect D= @ E | i |
=] Language 5 S
@ ﬁeuﬁa Mariables ® %] Validie| Propertyl Fesource Connection| | 4 b ox F-'F"::'-':
(1] Alam Mame - Address fe 2l |
Trend i [DelayTime DelayTime Scaling -
@ Pt Pt E Identification
@ TempZonel TempZonel Mame DelayTime
ﬂgACConﬁguratm =13 ?:Ld HealingZone
File ‘“iew Options rend [...]
Dl @| 3’( rendEnable Falze
. wu | Pdate
Connections ® x| Yariable | Property | Resource (f 4 P X oRelies il |steresis
Name ff = Il 3= &8 TN 2500
= &= PviServer alue
— | gh [CPO | Hame Ll =ity alue [l
i Path PuiServer i
|—| B Protocol resh
B Device TCPIP:tcpip: 111! ezh time in mill seconds.
|—! El Parameter | tepip:11159:1::7.
T Destinatio
Destinatio 11159
Destinatio 7
I SourcePo 11159 iz
SourceSte 1
Type TCPIP
Protacal INAZ000  ~[T
Protocol
The type of the communication protocal
- MET2000, INA2000, ...).
T e T T Tl [ :
B output
|Qj Ready A

Fig. 17: AC Configurator

The variables for the logical groups are linked with a physical PVI object
(e.g. task object) in the configuration.
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4.3.3 ACComponent

The ACComponent is the core component for PVIControls.NET
applications. The main function is to perform the simplest possible
exchange of data between process variables and the control elements in a
visualization, which then process the data.

General |

PvIControls NET |«

| k Poirter

@ ALCCompaonent

[Z8) Alarriew

B2 Trendview

@ acComponent]

e S i

Server Explo... 3% Toolbox
Fig. 18: ACComponent
During the design phase, ACComponent | Prapetties 2 x|
provides support in defining links between || textBox1 Systemwindows Forms Test@ ox =l
the properties of control elements and HEEFEE
process variables or resources. Property \ B :;:;:;:fbilzi;:mtio -
views that have been specially {ntegrated in AccessibloName
VisualStudio.NET allow the available AccessibleRole Default

B Appearance

visualization application resources to be
selected and assigned to the corresponding control element properties.

HPViCortiols NET - Rosowces BRI oo
_Name - tnputhrZ BR.AC.5amples. Controls. InputB ox
=l lag) Alarmtyariables E %4' | 7 |
- Y Eitalarm01 -
H
- W Valuedlarmi .:Ea;'lzglcd
- Y Bify aluedlam Test
- g Bitvalue Visible
- i@ SaveTrigger H Others
- ¥ Bitalam10
= ag1 Trendvariables iccepts?e'ljurn
............ -""'@ variabie? ccepl_s a .
g variaﬂf@l . AccessibleD ezcription
. . AccessibleMame
g waniavled AllawDiop
E ag) intemal AuloSize
g :::;:E::g CausesV alidation
& veriable? EnableT ouchpad
. HideSelection
- i@ wanableb MaxLength
- @@ wanableh Wultling
- i@ wanabled FieadOnly
ﬂbh_ﬁ LI Tablndex
@Hesnurces o/ Variables
- ; I ext
| Trend arables variableZ
Accept | Cancel |

Fig. 19: ACComponent link view

These links are automatically enabled at runtime, i.e. data exchange takes
place between control element properties and process data.
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4.3.4 AlarmView control

The AlarmView control displays historic or current alarm states recorded
by the PviAlarm Server.

W alue Drate/Time M ame Categor

7385
9665

2005/041210:27:18:625  Alamars. A4 05
2005/041210:27:15:53  Alarn ars. 40061

Meldung
heldung

Fig. 20: AlarmView control

The view and the alarm lists that should be used are configured via the
properties of the AlarmView control.

Properties * Forml.cs [Design] |
I alarm¥iewl ER.AC. Controls, Alarmbiewm - I
; =]
= H L= Forml
2 4i[®] # | oI A =1

E alarmAction -
EnableDblClickackion ;I
B alarmColumns
ErvPassCalunins
BrvPassWidths
HiskaryiZalunins
B Historywidths
LoadedHistaryCalurmins
LoadedHistary'widths .
E RecentCalumns
Recentiidths
= AlarmDisplay

L | value | DatesTine | Hame =|

ol o bt bl | b | ] | b

AlarmLanguage Meutral
AlarmToolTip False
DisplayMode 'RECENT
EnableGridLines True
HeaderTexts 'Icun;Timestamp;Nal
LinesLimit 1]
ShowSelectionallvays False _
Use25DateTime False

B alarmFormat

Fig. 21: AlarmView configuration
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4.3.5 TrendView control

The TrendView control uses a curve display to show variable states
recorded by the PviTrend server.

e Historic administration of the trend configuration in the Trend server
e Display can be configured for historic or online view
e Any number of channels

o X(t), Y(t), Y(X), superimposed or separated

e Automatic or manual scaling for different channels

e Line, layer or bar display

e Trend scales can be shown in multiple languages

e Visibility and channel can be configured freely

e Measurement and reference cursor

e Zooming, scroll functions

e Operation via touch system is possible

100.00-
90.00—
80.00—
F0.00—
60.00—
HO.00—
40.00—
30.00—
20000
10.00—

0.00 i i i i i
08:13:22 08:13:34 08:13:46 08:13:58 08:14:10 08:14:22

Fig. 22: TrendView Control

The display and assignment of the trend data points are configured via the
properties of the TrendView control.

(=
8 PVIControls NET - Resources [B[=] .&CI;:eDiaglam 0

El Diagrams [0]
Mame : . B Diagram(0]
2 g1, Trendvariables EackColor [ whie

Mg variable? Bl Graphs [0]
" wvariablel Bl Graph{0]

LG wariavied Color I Elack
DataSource

Width 0

Fig. 23: TrendView control — Assigning the trend data points.
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4.4 PviControls (VB6.0)

PviControl provides users in Visual Basic 6.0 with an easy-to-use interface
to the PVI. In addition to configurators for managing variables and
resources, it also offers complete ActiveX controls.

"Configuring instead of programming"

Direct access to the PVICOM interface means less programming effort for
the user and lower runtime costs.

Fle [dt Yew Proect Fgmst Debug Ban Guery Dagram [ock Add-bn indow el
B-A-BEH i REMA o | o NEFRWR Do T emus

@ Corveced | B Standod| £ Goomenic | W Cobr| & ] [TEC_2002 Tomptrim |
Progertyhame | TagMode | TagHame | “Rctuah/ el a
Heatodl Flead Oinly TEC_ AL T g rvtll Haai ook Aciual/ sl

s CI s et set?

EFTETETE]

Fig. 24: PviControl concept
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The PviControl consists of the following components:

e PviConfigurator - Management and configuration of variables

e PviRessourceEditor - Management of language-dependent text,
formats, scaling, etc.

e PviActiveX controls — Unicode-capable controls for displaying and
entering values or text, buttons, list displays, etc.
Displays alarms and trend curves

e Alarmserver — Management and recording of alarm states
e Trendserver — Management and recording of trend variables

4.4.1 PVI Configurator

In the PviConfigurator, variables and their attributes are placed in logical
groups and connected to a PVI object.

' 2
D ey s = - :
Hams Hame [ Tan Acdieas [ DataTupe [ Retieariiare 5}_
(562 TokFiulug [relayTune wnasgred 1 byte wheget 1
. L [MizchTank | P T — 18
Logical Tarsfa g 1 tyte mteget 50
- T arkH Estnisbe i 150
View _
: Eat vow e 3
: [OEdE & @& EFEE = -
: Hotwe [Ipscrpes L1 - Daviom parametaes or IA2000 sarial communication
R suxmenoes (I st
a -Hr_s,Ténp-:Luum w Jcomz = [s7e0n =l
: ‘_Ji-rfm ngmwt L Iriaval bavetnd ; Pasily ©
: <++:| Physical Tree 10 mace [EVEN |
: E i PWIL i gwo - P Conliguiaton
: D Fiesd Fio Edt Wew st 2
: T DRl EeE R EEEE .
H : Mams I e Desiphion I
- = TarkF = [
H . L@ ﬁ\l 5 LNINAZ IHAZOO0 eom. prolosod
= - - Eb COM2 Sewsl DM nteifscs
EFTTIT Besisassnina £ STATIONDT Statecr: )
. = CAU ICPL | phodisl ~vaminkes)
Connection | TASK Igksbal, local variables)
View . I =

Fig. 25: PviControl configurator
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PviConfigurator features:

¢ Dialog-controlled definition of interface parameters

e Structured variable declaration and assignment

e Variables imported from Automation Studio and PG2000 projects
e Assignment of logical variable groups to a PLC connection

e Definition of variable properties

e Definition of trend & alarm data points

¢ Dialog menus used to guide through setting general trend & alarm
parameters

4.4.2 PviRessource Editor

All of the text, scalings, formats and hystereses in the visualization are
configured in the PviRessource Editor.

These resources are displayed during runtime - depending on the
language. Configuration is possible for static resources as well as dynamic
resources that are switched during runtime by using a variable.

P¥IRes - P¥IResourceEditor
File Edit ‘iew Insert Language 7

DEE ¥ BRR & % 2= i |4 Unicode Ms -]

[ Neura [ Deutsch [ Engisch | Chinesisch |

i

0,0:100,1000

00,000 00000 we’ 00,000 “nch’
EIN ON A
AUS OFF iR
AUTOMATISCH  AUTOMATIC — swtem
MANUELL HAND

Ready bre12of1z | || y

Fig. 26: PviControl Resource Editor
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PviRessourceEditor features:

e Structured input of text, scaling and format

e Reference-controlled access to all resources

e ASCIl export and import (CSV format) for external translation
e Clear division of dynamic and static text

e Unicode-capable (incl. export/import)

4.4.3 ActiveX controls

In addition to the individual configurators, the PviControl components also
offer some ActiveX controls that can be used for displaying and operating
the visualization. Unlike the standard Visual Basic controls, these controls

are UNICODE-capable and have a few additional functions.

PviActiveX control

The PviActiveX control is the central component on any Visual Basic form
during development and runtime.

e Linking the VB-Controls properties to variables and resources

e The PviActiveX control organizes the process variables during
runtime

e Automatic refresh of the process variables in the process image
e Evaluation of configuration and runtime errors
e Implementation of language switching

% Forml M=
n L] n
o Tent1 Froperties - Text
5 - - ITe:-ctl TextBax ;I %
_+_ Alphabetic |Categgrized | Process Variahles
TabIndex 1 ;l V1
Tabstop True o
= 4'/. -
ToolTipText
Top 180
visitle True
WhatsThisHelp 0
Width 1215
Text
Returnssets the kext contained

Fig. 27: PviActiveX control
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PviTextBox control

In addition to the standard VB Textbox control, the PviTextBox control also
offers some expansions, which allow the user to configure the behavior of
the control for both inputting and outputting values and text.

Configurable alignment

Definition of the input and output behavior -

Limit value monitoring J
Color change for the input modes can @
be defined variably

Confirmation of the write task via event | 4| 35000
function v | 0
Activation of the TouchScreen KeyPad 1123 x | €
controls for numeric and alphanumeric

input 4 | 56| & =2
Switching the key layout 718l 9

Different TouchPad sizes 5 cC|v

Fig. 28: PviTextBox control - TouchPad

PviButton control

The PviButton control can be used as button as well as label control.

Configurable for switching and key functions

"Caption" property also suitable for
Unicode characters

Separate bitmaps for the states
"pressed", "released" or "disabled"

Fig. 29: PviButton control
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PviListBox control

During runtime, the PviListBox control can be
linked with dynamic text resources or filled with
text.

Motabzchaltung

Fig. 30: PviListBox control

e Connecting a text resource to the "List" property

=g Listel

| F& @ nakbv
| F& m Start

| I—ﬁ 21 Hochlzuk

| I—‘ 31 Menndrehzahl

| Le 4 Motabschaltung

e Using the PviListBox control as combo box
e Evaluating the list index using configurable completion behavior via
the "Value" property

PviVarAccess control

The PviVarAccess control is used to receive hidden value - -
changes in the VB code or to write the control variables - ! :
connected to the control.

Private Sub TempActValue Changed(ByVal Value As Variant)
If (Value = True) Then
MotorSetRPM.Value = 1000
End If

End Sub
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PviAlarmView control

The PviAlarmView control displays historic or current alarm states
recorded by the PviAlarm Server.

L

28/02 5:27:11 PM

Date/Time Name Text E.s A =

L-NE -8 -2K -RE AR -AE-DE-RE-E -0 -2 -0 -AF -3k -0 =)

|_our || aurau | Active alarms 23

Fig. 31: PviAlarmView control

PviAlarmView properties

o Configurable dlSplay and Property Pages
COlU mn propertles apperance  Columns |HeaderText I Alarm color I Formak I Fonk I

e Displays active alarm lists, . Ican =
. DratedTi
alarm history ateTime
e Current alarm status Group
ByFazz

e AlarmAPI for creating a < Remote | [vake

et
separate alarm system <¢ Remave all | |Description

Y ariable

Latcked b
Help

EventType ;I

Mame
Add all = Category

il

1]
3

Fig. 32: PviAlarmView properties
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PviTrend control

The PviTrend control uses a curve display to show variable states recorded
by the PviTrend server.

Trie¥

=1.
=1,

o
T

Historic administration of the trend configuration in the Trend server
Display can be configured for historic or online view
Any number of channels

X(t), Y(t), Y(X), superimposed or separated
Automatic or manual scaling for different channels
Line, layer or bar display

Trend scales can be shown in multiple languages
Visibility and channel can be configured freely
Measurement and reference cursor

Zooming, scroll functions

Operation via touch system is possible

Tesk Chanoal 1 UniER

1o 1000 200 .8 T 40010 100.0

Fig. 33: PviTrend control
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5. PVI SERVER

The PVI server is used to apply interfaces and functions specified for the
Win32 client to functions for the PVICOM interface.

5.1 PVI OPC server

OPC (OLE for process control) is an industrial standard that was created
with the participation of numerous worldwide
leaders in automation and hardware
manufacturers in cooperation with Microsoft. The
OPC Foundation is the organization that manages
this standard.

OPC is based on Microsoft's OLE (Object
Linking and Embedding) and COM
(Component Object Model) technology and
comprises a set standard interfaces, features
and methods used by automation clients for
process control and manufacturing.

The OLE/COM technologies determine how {B)Col
individual software components work
together and exchange data. OPC provides a
general interface for communication with
various process control devices, independent
of the control software used in the process.

The standardized interface enables the user to select any SCADA package
that supports OPC or to create his own OPC client based on VC++ or VB.

The following components are available after installing the OPC server:

e OPC server
e OPC configurator
e OPC sample client / OPC diagnostic client
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5.1.1 OPC configurator

In the OPC configurator, all control variables are managed in logical
groups. These Items are connected to a PVI object (e.g. a task object).

OPC configurator features:

e User interface for configuration similar to Explorer

e Monitor view for displaying tag data (Tag = data point, consisting of
multiple properties: value, quality, etc)

e Tag multiplier for quickly creating multiple tags with the same
properties

e Importing Automation Studio export files

e Online import of variables

e Import and export with CSV (Comma Separated Value) file format
e Support of multiple local and remote PVI connections

e Support for logical groups (folders)

e Advanced OPC data quality and data conversion

e Internal simulation possibilities for configuration and test

e Flexible engineering units and signal range

File Edit “iew Go Toolz Help

D@ & B % EEE s ?
El---?_g Address Space M ame | simulate | ¢

EH:' PLC \ariables [ CounterResettlam Mo
Ea RarnpLirnitélarm Ma

Alarming Samples
CounterR ezetalarm
- e[f%) RampLimitalarm
{23 Bit

Internal PVs

- Counter

F-20 Mathematics —

: ___ Devices
Q Ramp evices

--{:l Sighed Values | Stations
-] Strings —

-2 Toggle
-] Simulated Variables

I:—:I[Ei:']> Communication Paths

=@ Py
- LNINA2
g ?;T S coM1
=l i DEMO
=3 CPU
R simple

[#-{&7] Corversions
[#-{&] Simulation Signals
[+1-{qu] Alarm Definitions

Ready

Fig. 34: PVI OPC configurator
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5.1.2 OPC server

OPC servers can be addressed using a number of different programming
languages, including C++, Visual Basic and script languages.

However, the main area of use for accessing OPC is when using SCADA
packages (Supervisory Control And Data Acquisition).

The connection between the OPC client and OPC server is established
during the project setup. Once this is done, all of the items in the OPC
database can be selected and connected to control elements in the
visualization.

Select OPC Server

B&R.PviOPC.2
P.0PC

Access path:

|termn name:

PLC Wariables.Alarming Sample Cancel |

Filter: *

= BER.Pw0PC.2 s |CDunterF|eset.f-\Iarm
e Info Yariables

& PLC Variables
-Alarming Samples

- Counter
- b athematic:s

Rarnn LI

[rata ype
PVI OPC % |lze native lype " Long
Konfiguration  Bool " Double
" Short " Sking

Fig. 35: B&R PVI OPC server

Note:

The PVI OPC server supports OPC Data Access Version 1.0 and 2.0 as
well as OPC Alarms & Events Version 1.0 and can be used with DCOM
for Intranet and Internet applications.
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5.1.3 OPC Sample Client
The OPC Sample Client is used to test the existing OPC configuration.

i B&R PviDPC.2 - B&R Sample OPC Client - 10| x|
File ©OPC View Help

2% |we| G2l =2| K| 2|

Tag | Yalue

iInfo Yariables, PyviClients PwiOPiCLS exe

1| | i
Ready v

Fig. 36: OPC Sample Client

5.2 PVI DDE server

The PVI DDE server is a PVl application, which allows other Windows
applications (clients) such as EXCEL or WORD to access data from PVI
variable objects via a standardized interface.

™ PVI-DDE Server

Datei Anzeige  Optionen  Hilfe

Gesamt  Aktiv Fehler
Stationen: 0 1] ]
Variablen: 0 0 ]

Konfiguration: CABrAutomation\PYRCig\Pvidde_Ina.cfg
Service-Zyklus: 250 ms
Letzter Fehler:

Fig. 37: PVI DDE server

Communication between applications and the DDE Server is made with the
help of the DDEML (Dynamic Data Exchange Manager Library) from
Windows. According to the definition, the DDE Server is always operated
as a server and all applications are operated as clients.

DDE communication is normally initiated by the client which sends a
message presently in memory to all DDE Servers (not only PVI DDE
Servers).

The ID for the data connection given with the message is determined by
the DDE Server. After establishing the data connection, the data provided
by the DDE Server (PVI DDE Server process variables) can be read.
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The ID for the data connection and the item is made up of three strings, the
application, the topic and the item.

5.2.1 Application, topic and item

Application, topic and item are defined as follows for the PVI DDE Server:

e Application: Server name (PVIDDE or compatible mode NET2DDE).
e Topic: Symbolic station name.

e Item: Symbolic variable name (name of the variable in the DDE
Server).

5.2.2 Device list (initialization file: PviDDE.ini)
Each entry in the device list defines a PVI line object and a PVI device object.
The device list (selection of the line, device) is defined in the DDE server
using a dialog box.

Device . |
Ok
Mame: TSN
Cara Stations
Linie Object; |LNIN.-’-‘-.2 j
" Global PVs |
Device Object: |EEIM'I j
Parameter

Fig. 38: DDE device configuration

5.2.3 Station List

Each entry in the station list defines a PVI station
object. Each station entry is also assigned an entry in
the device list. In this way, a PVI line object and a PVI
device object is also defined.

The station list is defined in the configuration file. The
symbolic name allows DDE to address the station entry
as a topic.

The station list is located in the configuration file:

Devices

Global PVs

Local PV's

EaR ok G SR G o R G G G S o o G R S G G G R R G G G G G R R G R R G G R R S R R G Gk SR SR R SR R R R SR R R SR SR R SR R SR R SR S R

*x% PVIDDE Server Configuration File *EE

R SRS SR SRS SR SRR SR S SR S SR SR S SR SRR o SR SRS R SR SR SR S SR SR SR SR SR S o SR SR o SR SRR S R SRS SR S SR S SRS SR S S SR SR o SR R o o R R o R SR S ok SR Sk
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TI=250 * time (ms) for refresh cycle
cpu_INA:#Ina2000/PVITEST{} ERR="E#"; * DDE server station entry for INA2000

5.2.4 Variable list
Each entry in the variable list defines a PVI variable
object. An optional CPU and task object can be defined.
Additionally, each variable entry is assigned an entry in
the station list.
The variable list is defined in the configuration file. A
symbolic name can be assigned which allows DDE to
access the variable entry as an item.

Item1:CPU{}/pvitest/Pvar1{PV1},
RF=1,DA=cpu_INA;

Item2:CPU{}/pvitest/Pvar2{PV2}, RF=4,DA=cpu_INA;

Item3:CPU{}/pvitest/Pvar3{PV3}, RF=4,DA=cpu_INA;

Item4:CPU{}/pvitest/Pvar4{PV4}, RF=4,DA=cpu_INA;

5.2.5 Displaying a value in EXCEL

After specifying the application (PVIDDE), the topic (Station) and the data
(item) in a cell, the value is automatically supplied and displayed.

A
1 |=PYIDDE[cpu IMAltem

Fig. 39: DDE displaying values in Excel

5.2.6 Writing data from Excel

The write access from Excel to a control variable is made via a VBA macro:

Private Sub cmdWriteltem1_Click()
channelnumber = Application.DDElnitiate("PVIDDE", "cpu_INA")
Set SendValue = Worksheets("Table1").Range("A2")
Application.DDEPoke channelnumber, "ltem1", SendValue
Application.DDETerminate channelnumber

End Sub

Note:

The PVI DDE Server can only carry out write and read services for PVI
variable objects. Other services or services of other PVI objects cannot
be carried out.
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5.3 PVI WEB server

The PVI WEB server makes it possible to access a

controller's variables from anywhere in the world via
HTML pages.

PVIWEB Server

Fig. 40: PVI WEB server

PVI WEB server features and configuration:

e The PVI WEB server reads out the configuration file and registers all
of the PVI objects in this list on the PVI manager

e Definition of the start page (HTML page)
e Password protection when writing data points
e Definition of the HTTP port

Server |HTML| Protokollierungl .&Iarmel Server HTML | Plotokollierungl .&Iarmel
% HTTP Part: Iﬂ Basis Pfad: |
Max Anzahl von Werbindungen: |1 i HTHML Start Datei: IDefauIt.htmI QUIChSUChEH--]
ERH esommnt Ipasswnrd Server Antwart Machzpann

& keiner Auto " Datei

Machspann D atei Ilag.htm

Fig. 41: PVI WEB server configuration
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5.3.1 Configuration file:

The PVI objects are defined in a separate configuration
file "PviWebServer.cfg", according to the PVI object
hierarchy.

Internal PVs

[@/Pvi/LNINAZ2] line
[@/Pvi/LNINA2/COM2] device
[@/Pvi/LNINA2/COM2/PVITEST] station
[@/Pvi/LNINA2/COM2/ PVITEST /CPU] CPU

[@/Pvi/LNINA2/COM2/ PVITEST /CPU /PV1] global variable (or

task)

5.3.2 Access to variables on the HTML page

Read and write access to the process variables is possible from an HTML
page.

Reading a variable:
<PVI FORMAT="%#0.8x>ReadVar @/Pvi/LNINA2/COM2/PVITEST/CPU/PV1</PVI>

The following statements must be added to the HTML source in order to
read variables cyclically:

<META HTTP-EQUIV="REFRESH" CONTENT=5>
Time is specified in seconds.

Writing a variable:

<FORM action="PviWrite" method="get">

variable name: <INPUT type="text" name="Name" size=32><BR>

new value: <INPUT type="text" name="Value" size=32><BR>
password: <INPUT type="password" name="Password" size=32><BR>
<INPUT type="submit" value=" Write! "> <BR>

</FORM>
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5.3.3 Access to the PVI WEB server

In order to connect a remote or local Web browser to the PVI Web Server,
the user has to enter the URL ‘http://[Computer name]/’ (e.g.
‘http://pcl.company.com/’).

If server and client are located on the same computer ‘http://localhost/" will
work as well.

3 B+R Pyl Web Server Demo - Microsoft Internet | Ephorer

Datei  Gearbeiten  frecht  Favoriten  Extras 1

Quue - ) 1x (@ (h Pswten Jrrumin @mesn @ (305 B - )
aciezse | @] Mipiitocatrast v | B wechsenzu  Lris ®

A

B+R Pvi Web Server Demo

This web ste demonstrates the use of an enhanced Web server as a visualisation méerface to
B+E PLCs. Eequrements:

s B4R Process Visuaheaton Interface correctly metalled on the server PC
{version 1. 22 or later)

» B+R PLC 2005 connected to the server PC on com2

» Global vanables FWV1, PVZ, FV3 and FV4 of type 132 on the FLC

@ Bead vanables

@ Bead vanables cvelic @ Wiite a vanahle

& Fertig

S Lokiales Inkranet

Fig. 42: PVI WEB server demo
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6. SUMMARY

Automation Net PVI offers users a wide range of possibilities to manage
visualizations in Windows.

The multitude of PVI components allow users to meet their own demands
for data exchange between the Windows application and the controller.

These demands are able to be met thanks to the standard interfaces for
various PVI servers (OPC, DDE, WEB). However, standard access to the
PVICOM interface also provides users with programming functions to
implement their own applications.

The PVI concept allows for new PVI components. This ensures that any
future developments to the Windows operating system and the new
programming techniques that may result (e.g. Visual Studio.NET) will
always be covered.

E;:w.ru.:{au I EL

Fig. 43: Automation Net PVI
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Overview of training modules

TM200 - B&R Company Presentation **

TM201 - B&R Product Spectrum **

TM210 - The Basics of Automation Studio

TM211 — Automation Studio Online Communication
TM212 — Automation Target **

TM213 — Automation Runtime

TM220 - The Service Technician on the Job *

TM221 — Automation Components and Sources of Errors *

TM223 - Automation Studio Diagnostics

TM230 - Structured Software Generation

TM240 - Ladder Diagram (LAD)

TM243 - Sequential Function Chart (SFC) *
TM245 — Instruction List (IL) *

TM246 — Structured Text (ST)

TM247 — Automation Basic (AB) *

TM248 — ANSI C

TM250 — Memory Management and Data Storage
TM260 — Automation Studio Libraries |

TM400 - The Basics of Motion Control

TM402 - Dimensioning Motion Control Systems *
TM410 — The Basics of ASiM

TM440 — ASiM Basic Functions

TM441 — ASiM Multi-Axis Functions

TM445 — ACOPOS ACP10 Software

TMA450 — ACOPOS Control Concept and Adjustment
TM460 - Starting up Motors *

Summary

TM600 — The Basics of Visualization
TM610 - The Basics of ASiV

TM630 - Visualization Programming Guide
TM640 — ASiV Alarm System

TM650 — ASiV Internationalization

TM660 — ASiV Remote

TM670 — ASiV Advanced

TM700 - Automation Net PVI
TM710 - PVI Communication
TM711 - PVI DLL Programming
TM712 - PVIServices

TM730 - PVI OPC

TM800 — APROL System Concept

TM801 — APROL Engineering Basics

TM810 — APROL Setup, Configuration and Recovery
TM811 — APROL Runtime System

TM812 — APROL Operator Management

TM813 — APROL XML Queries and Audit Trail
TM830 — APROL Project Engineering

TM840 — APROL Parameter Management and Recipes
TM850 — APROL Controller Configuration and INA
TM860 — APROL Library Engineering

TM865 — APROL Library Guide Book

TM870 — APROL Python Programming *

TM880 — APROL Report *

*) upon request
*¥) see Product Catalog
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